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OPERATORS SAFETY SUMMARY 

The general safety information in this part of the summary is for both operating and servicing personnel. 
Specific warnings and cautions will be found throughout the manual where they apply and do not appear in this 
summary. 

Terms in This Manual Grounding the Product 

CAUTION statements identify conditions or practices that This product is grounded through the grounding conductor 
could result in damage to the equipment or other property. of the power cord. To avoid electrical shock, plug the 

power cord into a properly wired receptacle before making 
WARNING statements identify conditions or practices that any connections to the product input or output terminals. 
could result in personal injury or loss of life. A protective ground connection by way of the grounding 

conductor in the power cord is essential for safe operation. 

Terms as Marked on Equipment 

CAUTION indicates either a personal injury hazard that is 
Danger Arising from Loss of Ground 

not immediately accessible as one reads the markings, or Upon loss of the protective-ground connection, all accessi- 
a hazard to property (including the equipment itself). ble conductive parts (including knobs and controls that 

may appear to be insulated) can render an electric shock. 
DANGER indicates a personal injury hazard immediately 
accessible as one reads the marking. 

Use the Proper Power Cord 

Symbols in This Manual Use only the power cord and connector specified for your 
product. 

This symbol indicates where applicable cau- 
tionary or other information is to be found. For Use only a power cord that is in good condition. 
maximum input voltage see Table 1-1. 

For detailed information on power cords and connectors, 
see Table 2-1. 

Symbols as Marked on Equipment 

DANGER - High voltage. 

@ Protective ground (earth) terminal. 

a AnENTION - Refer to manual. 

Power Source 

Use the Proper Fuse 

To avoid fire hazard, use only a fuse of the correct type, 
voltage rating and current rating as specified in the parts 
list for your product. 

Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this instrument in an 
explosive atmosphere unless it has been specifically 
certified for such operation. 

This product is intended to operate from a power source 
that will not apply more than 250 volts rms between the Do Not Remove covers or Panels 
supply conductors or between either supply conductor and 
ground. A protective ground connection by way of the To avoid personal injury, do not remove the product coii- 
grounding conductor in the power cord is essential for safe ers or panels. Do not operate the instrument unless the 
operation. covers and panels are properly installed. 
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SERVICING SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 

Do Not Service Alone 

Do not perform internal service or adjustment of this pro- 
duct unless another person capable of rendering first aid 
and resuscitation is present. 

Use Care When Servicing With Power On 

Dangerous voltages exist at several points in this product. 
To avoid personal injury, do not touch exposed connee 
tions or components while power is on. 

Disconnect power before removing protective panels, 
soldering, or replacing components. 

Power Source 

This product is intended to operate from a power source 
that does not apply more than 250 volts rms between the 
supply conductors or between either supply conductor and 
ground. A protective ground connection by way of the 
grounding conductor in the power cord is essential for safe 
operation. 
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SPECIFICATION 

INTRODUCTION 

The TEKTRONIX 24458 and 24558 Oscilloscopes are 
portable 150-MHz and 250-MHz bandwidth instruments 
having four-channel vertical deflection systems. Channel 
1 and Channel 2 provide calibrated deflection factors from 
2 mV per division to 5 V per division. For each of these 
channels, input impedance is selectable between two 
values: either 1 MR in parallel with 15 pF, or 50-0 internal 
termination. Input-signal coupling with 1-MR impedance 
can be selected as either AC or DC. Channel 3 and Chan- 
nel 4 have deflection factors of either 0.1 V or 0.5 V per 
division. Each of these channels has an input impedance 
of 1 MR in parallel with 15 pF, with DC input-signal 
coupling. 

The trigger system works automatically for most sig- 
nals. They operate in various modes, from any channel, 
with couplings for a wide range of signals. The 24458 
trigger system gives stable displays from dc to 250 MHz. 
The 24558 trigger system gives stable displays from dc to 
500 MHz. 

The horizontal deflection system provides calibrated 
sweep speeds from 1.5 s per division to 1 ns per division, 
including the effects of the XI0 magnifier and the cali- 
brated variable between the 1-2-5 steps. Horizontal 
displays include A Sweep, B Sweep (delayed), A alternated 
with B, and CH 1 (for XIY displays). 

The AUTO, SAVE, and RECALL features save time and 
prevent errors. Pressing the AUTO Setup button gives a 
workable setup for almost any signal. For repetitive mea- 
surements, the Save and Recall functions record and 
immediately or sequentially restore as many as 30 instru- 
ment setups. The SETUP buttons operate all instrument 
functions, including the extended function options. 

Direct, on-screen readouts of time measurements, volt- 
age measurements, scale factors, trigger levels, and auxili- 
ary information also save time and improve operator 
confidence. 

The instruments are shipped with the following stan- 
dard accessories: 

2 Probe packages 
1 Snap-lock accessories pouch 
1 Zip-lock accessories pouch 
1 Operators manual 
1 Power cord (installed) 
1 2-A, 250-V fuse 
1 Clear plastic CRT filter 
1 Blue plastic CRT filter (installed) 
1 Front-panel cover 
1 Operators pocket reference card 

For part numbers and further information about both 
standard and optional accessories, refer to 'Options and 
Accessories" (Section 7) of the instrument's Operators 
manual or the Accessories information at the rear of this 
manual. Your Tektronix representative or local Tektronix 
Field Office can also provide accessories information and 
ordering assistance. 

PERFORMANCE CONDITIONS 

The following electrical characteristics (Tables 1-1 
through 1-5) are valid for the instrument when it has been 
adjusted at an ambient temperature between +20°C and 
+30°C, has had a warm-up period of at least 20 minutes, 
and is operating at an ambient temperature between 
- 15°C and + 55°C (unless otherwise noted). 

Items listed in the 'Performance Requirements" column 
define the measurement capabilities of the instruments. 
Supplementary measurement conditions may also be listed 
in the 'Performance Requirements" column. 

Mechanical characteristics are listed in Table 1-6. 

Environmental characteristics are given in Table 1-7. 
The oscilloscope meets the environmental requirements of 
MIL-T-28800C for Type Ill, Class 3, Style C equipment, 
with the humidity and temperature requirements defined in 
paragraphs 3.9.2.2, 3.9.2.3, and 3.9.2.4. 

Scans by ArtekMedia © 2007



Specification-2445Bl2455B Service 

Table 1-1 
24458-24558 Electrical Characteristics 

Characteristics 

50 R Coupling 1 Add + 1% of reading. 

Performance Requirements 

Deflection Factor 
Range 

Accuracy 

+15"C to +35"C 
On-Graticule Accuracy 

AV Accuracy (using cursors over entire 
graticule area) 

-15°C to +15"C and +35"C to +55"C 

VERTICAL DEFLECTION SYSTEM-CHANNEL 1 AND CHANNEL 2 

2 mVldivision to 5 Vldivision in a 1-2-5 sequence of 11 steps. 

1 MR input, noninverted. 

Within + 2% at any VOLTSIDIV setting for a four or five-division 
signal centered on the screen. 

+ (1.25% of reading +0.03 div + signal aberrations). 

Add + 2% of readinaa 

VIDIV VARiable, noninverted 

CH 2 Inverted 

AV Ranae 

Continuously variable between VOLTSIDIV settings. Extends 
deflection factor to >12.5 Vldivision. 

Add + 1 % of reading. 

-t 8 X VOLTSIDIV ~e t t i na .~  

Frequency Response Bandwidth is measured with a leveled, low distortion, 50-R source, 
sine-wave generator, terminated in 50 R. The reference signal 
amplitude is set at the lesser of 6 divisions or the maximum leveled 
amplitude. External termination bandwidth is checked with a 4 
division reference signal. 

Bandwidth with probe is checked using a BNC-to-probe-tip (013- 
0227-00) adapter. 

Bandwidth with external termination is checked using a BNC 50 R I feed-throuah terminator 101 1-0049-011. 

-3 dB Bandwidth 
2455B 

+15"C to +35"C 

-15°C to +15"C and +35"C to 
+55"C 

- - 

Using standard accessory probe or internal 50-R termination. 

2445B I Dc to 150 MHz. 

-4.7 dB Bandwidth 
24558 

-15°C to +35"C 

Using 50-R external termination on 1-MR input. 

Dc to 250 MHz.b 

+35"C to +55"C I Dc to 200 MHz. 

aPerformance requirements not checked in manual. 

blf the instrument is subjected to "greater than" 85% relative humidity, bandwidth is reduced by 50 MHz. The instrument then 
requires more than 50 hours of operation at "less than" 60% relative humidity before full bandwidth is restored. 

2445B Dc to 150 MHz. 
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Table 1-1 (cont) 

Step Response Rise Time 
24556 

- - - - - - - - - - - 

Characteristics 

AC Coupled, Lower -3 dB Frequency 

Calculated from T,=0.35/BW.a 
~ 1 . 4  ns. 

Performance Requirements 

10 Hz or less. 

24456 1 ~ 2 . 3 3  ns. 

With Standard Accessotv Probe I 1 Hz or less.a 

Channel Isolation 3 1  00:l attenuation of deselected channel at 100 MHz; 350: l  at 
350 MHz, for an eight-division input signal from 5 mV per division 
to 500 mV per division, with equal VOLTSIDIV settings on both 

1 channels. 

Displayed Channel 2 Signal Delay with Respect to Adjustable through a range of at least -500 ps to +500 p ~ . ~  
Channel 1 Sianal 

Capacitance 1 15pF t 2 ~ F . ~  

lnput R and C (1 MR) 
Resistance 

Maximum lnput Voltage a 
DC, AC, or GND Coupled 

1 MR t0.5Y0.~ 

400 V (dc + peak ac). 
800 V D-D ac at 10 kHz or less.' 

lnput R (50 R) 

Maximum lnput Voltage a 1 5 V rms, averaged for 1 second; t 50 V peak. 

Resistance 

VSWR 

Cascaded Operation 

Deflection Factor 

50 R t l % . a  

<1:3:1 for dc to Nominal Bandwidth. 

Channel 2 Vertical Signal Output into Channel 1 input; DC coupled 
using a 50 R RG-58ClU coaxial cable, with 1 MR DC or 1 MR AC 
Channel 1 input coupling; with Channel 1 and Channel 2 
VOLTSIDIV set at 2 mV and 20 MHz Bandwidth Limit On. 

1 200 fiV per division t 10%. 

CMRR (ADD Mode with Channel 2 inverted) At least 20:l at 50 MHz for common-mode signals of eight 
divisions or less, with VAR VOLTSIDIV control adjusted for best 
CMRR at 50 kHz, at any VOLTSIDIV setting. 

aPerformance requirement not checked in manual. 
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Table 1-1 (cont) 

Characteristics Performance Requirements 

VERTICAL DEFLECTION SYSTEM-CHANNEL 3 AND CHANNEL 4 
I 

Deflection Factors 1 
Values 1 100 mV and 500 mV ~ e r  division. 

Accuracy 

Frequency Response 

-3 dB Bandwidth 
24558 

+15OC to +35OC 

1 Within k 10%. 

Bandwidth is measured with a leveled, low distortion, 50-Q source, 
sine-wave generator, terminated in 50 Q. The reference signal 
amplitude is set at the lesser of 6 divisions or the maximum leveled 
amplitude. External termination bandwidth is checked with a 4 
division reference signal. 

Bandwidth with probe is checked using a BNC-to-probe-tip (013- 
0227-00) adapter. 

Bandwidth with external termination is checked using a BNC 50-Q 
feed-through terminator (01 1-0049-01). 

Using standard accessory probe. 

Dc to 250 MHzb 

-15°C to +15"C and +35OC to 
+55"C 

24458 

Step Response Rise Time 
2455B 

Dc to 200 MHza 

Dc to 150 MHz. 

-4.7 dB Bandwidth ( Using 504  external termination. 
24558 

Dc to 250 MHza 

Calculated from Tr=0.35/8W. 
~ 1 . 4  ns. 

-15°Cto+150Cand+350Cto+550C 

24458 1 r2.33 ns. 

Dcto200MHz 

Channel Isolation 

Maximum Input Voltage 

250: l  attenuation of deselected channel at 100 MHz with an 8- 
division input signal. 

Signal Delay Between Channel 1 and Either Channel 
3 or Channel 4 

l n ~ u t  Resistance 

400 V (dc + peak ac). 
800 V p-p ac at 10 kHz or less.a 

Within k 1.0 ns, measured at the 50% p0ints.a 

1 Mfl k l%.a 

aPerformance requirements not checked in manual. 

blf the instrument is subjected to "greater than" 85% relative humidity, bandwidth is reduced by 50 MHz. After the instrument is 
subjected to "greater than" 85% relative humidity, it requires more than 50 hours of operation at "less than " 60% relative humi- 
dity before full bandwidth is restored. 
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Table 1-1 (cont) 

Characteristics I Performance Requirements 
I 

VERTICAL DEFLECTION SYSTEM-ALL CHANNELS 

Low-frequency Linearity 0.1 division or less compression or expansion of a two-division, 
center-screen signal when positioned anywhere within graticule 
area. 

Bandwidth Limiter 

TRIGGERING 

Reduces upper 3 dB bandpass to a limit of 13 MHz to 24 MHz. 

Vertical Signal Delay 

Chopped Mode Switching Rate 

I 

At least 30 ns of the sweep is displayed before the triggering event 
is displayed at any SECIDIV 21 0 nsldiv. At 5 nsldiv, at least 10 ns 
of the sweep is displayed before the triggering event.a 

With displayed SECIDIV in the 20 ps to 2 psldiv range, the 
switching rate is 2.5 MHz 20.2%. Otherwise, the switching rate is 
1 MHz 20.2%. The display cycle rate equals the chop switching 
rate divided by the number of channels displayed. The chop 
switching rate is modulated slightly to minimize waveform breaks 
with repetitive si~lnals.~ 

NOISE REJ Coupled 

Minimum P-P Signal Amplitude for Stable Triggering 1 

=GI .2 divisions from dc to 50 MHz; increasing to 3 divisions at 1 300 MHz and 4.5 divisions at 500 MHz. 

from Channel 1 or Channel 2 Source 
2455B 

DC Coupled 

AC Coupled 

0.35 division from dc to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. 

0.35 division from 60 Hz to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. Attenuates signals below 
60 Hz. 

NOISE REJ Coupled 

HF REJ Coupled 

LF REJ Coupled 

2445B 
DC Coupled 

~ 1 . 2  divisions from dc to 50 MHz; increasing to 4.5 divisions at 1 250 MHz. 

0.5 division from dc to 30 kHz. 

0.5 division from 80 kHz to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. 

0.35 division from dc to 50 MHz; increasing to 1.5 divisions at 
I 250 MHz. 

LF REJ Coupled 

AC Coupled 

HF REJ Cou~led 

0.50 division from 80 kHz to 50 MHz; increasing to 1.5 divisions at 1 250 MHz. 

0.35 division from 60 Hz to 50 MHz; increasing to 1.5 divisions at 
250 MHz. Attenuates signals below 60 Hz. 

0.5 division from dc to 30 kHz. 

mpertormance requirement not checked in manual. 
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Table 1-1 (cont) 

Minimum P-P Signal Amplitude for Stable Triggering 0.5 X CH 1 or CH 2 requirement. 
from CH 3 or CH 4 Source 

Characteristics 

Minimum P-P Signal Amplitude for Stable Triggering 
from ADD Source 

Performance Requirements 

Add 0.5 division to CH 1 or CH 2 requirement at 300 MHz and 
500 MHz for 24558. 

1 Checked at 50 mV Der division. 

Minimum P-P Signal Amplitude for Stable Triggering 
from Composite, Multiple Channel Source, ALT 
Vertical Mode 

Add 1 division to the single-channel source specification. 

CH 3 or CH 4 SOURCE 1 >0.2 d i~ is ion.~ 

- 

Maximum P-P Signal Rejected by NOISE REJ 
COLlPLlNG Signals Within the Vertical Bandwidth 

CH 1 or CH 2 SOURCE 

Jitter 
24558 

20.4 division for VOLTSIDIV settings of 10 mVldiv and higher. 

Maximum noise amplitude rejected is reduced at 2 mVldiv and 

~ 5 0  DS with 5 divisions of 250 MHz at 1 nsldivision. 

1 5 mvldiv. 

24458 / ,(I00 ps with 5 divisions of 150 MHz at 1 ns/division. 

LEVEL Control Range 
CH 1 or CH 2 SOURCE 

1 

+ 18 x VOLTSIDIV settima 

CH 3 or CH 4 SOLIRCE 1 k 9  x VOLTSIDIV settinaa 

LEVEL Readout Accuracy 
CH 1 or CH 2 SOURCE 

+15"C to +35"C 

-15°C to +35"C and +35"C to +55"C 

For triggering signals with transition times greater than 20 ns. 

Within 2[3% of reading + 3% of p-p signal + 0.2 division + 
0.5 mV + (0.5 mV x probe attenuation factor)] with Vertical lnput 
at 1 MQ DC, CH 2 Source Not Inverted, and Trigger DC Coupled. 

Add 1.5 mV x probe attenuation to +15"C to +35"C 
s~ecification.~ 

NOISE REJ Coupled 1 Add k0.6 division to DC Coupled s~ecifications.~ 

50 Q Input 

CH 2 Inverted 

Add + 1% to 1 MQ input spe~ification.~ 

Add + 1 O/O of readina to non-inverted s~ecification.~ 

aPerlorrnance requirement not checked in manual. 

CH 3 or CH 4 SOURCE 1 Within +[3% of reading + 4% of p-p signal + 0.1 division + 

NOISE REJ Coupled 

(0.5 mV x probe attenuation factor)] and Trigger DC Coupled. 

Add k0.3 division to the DC Coupled specification. 
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Table 1-1 (cont) 

A SECIDIV Setting 1 

Characteristics 

AUTO LVL Mode Maximum Triggering Signal Period 

(10 ms 1 ~t least 20 m ~ . ~  
I 

Performance Requirements 

10 ms to 50 ms 

>50 ms 

10 ms to 50 ms I At least 16 times the A-SECIDIV setting. 

At least four times the A-SECIDIV ~e t t i ng .~  

At least 200 m ~ . ~  

AUTO Mode Maximum Triggering Signal Period 
A-SECIDIV Setting 

t 1 0  ms At least 80 m ~ . ~  

- -  - -  

Trigger Holdoff 
Minimum 

>50 ms 

AUTO LVL Mode Trigger Acquisition Time 

The greater of the A-SECIDIV setting value or 2 CIS, within +33% 1 to - 1 O0/0. except 1 CIS at 5 nsldiv.' 

At least 800 ms. 

Eight to 100 times the AUTO LVL Mode maximum triggering signal 
period, depending on the triggering signal period and waveform. 

Variable Increases trigger holdoff time to 10 to 25 times the minimum 1 holdoff. 

SLOPE Selection Conforms to trigger-source waveform or ac power-source 
waveform. 

HORIZONTAL DEFLECTION SYSTEM 

Timing Accuracy 

A Sweep Time Base Range 

B Sweep Time Base Range 

Sweep Accuracv Unmagnified 

500 msldiv to 10 nsldiv in a 1-2-5 sequence of 24 steps. Xl0 MAG 
extends maximum sweep rate to 1 nsldiv. 

50 msldiv to 10 nsldiv in a 1-2-5 sequence of 21 steps. XI 0 MAG 
extends maximum sweet) rate to 1 nsldiv. 

- -  - -  - 1 + 15OC to +35'C. A sweep, wiih SECIDIV at 100msldGr 
faster. 
f (0.7% of time interval + 0.6O/0 of full scale). 

Delay Accuracy. A-Sweep Trigger to Start of B 1 ?(0.3% of delay setting + 0.6% of full scale) +O to -25 ns. 
S w e e ~  

At Accuracy With Cursors, Unmagnified 

At Accuracv with S w e e ~  Delav 

B-Sweep Accuracy and At Accuracy with Cursors on Add ? 0.3% of time interval to A-Sweep specifications. 
B Sweep 

?(0.5% of time interval + 0.3% of full scale). 

f10.3% of time interval + 0.1% of full scale + 200 ~ s l .  

*Performance requirement not checked in manual. 
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Table 1-1 (cont) 

XI0 MAG Accuracy Add 2 0.5% of time interval to unmagnified Sweep and At Cursors 
specifications. Exclude the first 0.5 division after the sweep starts 
(the first 0.5% of the full 100 division swee~1. 

- - - - - - - - 

500 ms or 200 msldiv Timing Accuracy (A Sweep Add 20.5% of interval to specifications for A SECIDIV at 100 ms 
onlv) or faster. 

SECIDIV VAR Timing Accuracy Add 2% of time interval to sweep accuracy specifications when 
VAR is out of detent. 

At Readout Resolution I Greater of either 20 DS or 0.25% of full scale.a 

Timing Accuracy (-15°C to ~ 1 5 ° C  and +35"C to 
+55"C) 

-- 

At Range 

Add 20.2% of time interval to all At and delay specifications. Add 
+ 0.5% of interval to sweep accuracy spe~ification.~ 

- -  - 

+- 10 times A-SECIDIV setting with Cursors, 2 9.95 times A- 
SECIDIV settina with S w e e ~  D e l a ~ . ~  

Sweep Delay Range 0 to 9.95 times the A SECIDIV setting, from 500 ms to 20 ns. A- 
Sweep triggering event is observable on B Sweep with zero delay 
settina for A SECIDIV settinas 10 1s or f a ~ t e r . ~  

Delay Jitter Within 0.004% (one part or less in 25,000) of the maximum 
available delay, plus 50 P S . ~  

Horizontal POSITION Range Start of 1 ms per division sweep can be positioned from right of 
graticule center to at least 10 divisions left of graticule center. 
Some portion of 1 ms per division sweep is always visible with XI0 
MAG 0ff.a 

Deflection Factor Accuracy I Same as Channel 1. 

X-Y Operation 
X-Axis Deflection Factor Range, Variable, and 
l n ~ u t  Characteristics 

Same as Channel 1 .a 

X-Axis Bandwidth 

Phase Difference Between X and Y with BW Limit 
Off 

nPettorrnance requirement not checked in manual. 

Dc to 3 MHz. 

<lo from dc to 1 MHz; G3" from 1 MHz to 2 MHz. 

X-Axis Low-frequency Linearity 0.1 division or less compression or expansion of a two-division, 
center-screen signal when positioned within the graticule area. 
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Table 1-1 (cont) 

DISPLAY 
I 

Characteristics 

Cursor Position Range I 

Performance Requirements 

Delta Volts IAV) / At least the center 7.6 vertical divisions. 

Delta Time (At) I At least the center 9.6 horizontal divisions. 

Graticule 
Size 

Markings 8 major divisions vertically and 10 major divisions horizontally, with 
auxiliaw markinasaa 

Trace Rotation Range I Adequate to align trace with the center horizontal graticule line. 

Z-AXIS INPUT 

Sensitivity I 

2 MHz to 20 MHz 1 +2 V modulates a normal intensitv trace.a 

Dc to 2 MHz 

l n ~ u t  Resistance 1 10 kO +lOOYL.a 

Positive voltage decreases intensity; +2 V blanks a maximum 
intensity trace. 

Maximum Input Voltage a 1 +25 V peak; 25 V p p  ac at 10 kHz or less: 

SIGNAL OUTPUTS 

Off set 

CALIBRATOR 
Output Voltage and Current 

Repetition Period 

Accuracy 

CH 2 SIGNAL OUT 
Out~ut  Voltage 

520 mV into 1 MQ when dc balance has been performed within 
+ 5°C of the operating temperature. 

With A SECIDIV set to 1 ms. 
0.4 V + 1 O/' into a 1 -MQ load, 0.2 V + 1.5% into a 50-Q load, or 
8 mA k 1.5% into a short circuiLa 

Two times the A SECIDIV setting for SECIDIV from 100 ns to 
100 ms. 
+ 0.1 O h  during sweep time. 

20 mvldivision + 10% into 1 MO; 10 mVldivision + 10% into 50 O. 

aPerformance requirement not checked in manual. 

A GATE OUT and B GATE OUT 
Output Voltage 

Output Drive 

2.4 V to 5 V positive-going pulse, starting at 0 V to 400 mV. 

Will supply 400 PA during HI state; will sink 2 mA during LO state.a 
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Table 1-1 (cont) 

Characteristics 

8Perlormance requirement not checked in manual. 

Performance Requirements 

Source Voltage 
Nominal Ranges 

115 V 

230 V 

Source Frequency 

Fuse Rating 

Maximum Power Consumption (fully optioned 
instrument) 

Primary Circuit Dielectric Voltage Withstand Test 

Primary Grounding 

AC POWER SOURCE 

90 V to 132 V. 

180 V to 250 V. 

48 Hz to 440 Hz.8 

2 A, 250 V, AGCl3AG, Fast blow; or 1.6 A, 250 V, 5 X 20 mm 
Quick-acting.8 

120 watts (1 80 VA).a 

1500 V rms, 60 Hz for 10 seconds without breakdown.8 

Type test to 0.1 Q maximum. Routine test to check grounding 
continuity between chassis ground and protective earth ground. 
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Table 1-1 (cont) 

Characteristics I Performance Requirements 
I 

PARAMETRIC MEASUREMENTS 

Period 
Accuracy I 

Maximum Period 1 a100 ms (MINFREQ=IOHZ). 

+15"C to +35"C 

-15 to +15"C and 
+35"C to +55"C 

Minimum Period 

Minimum Signal Amplitude 

0.9% + 0.5 ns + Jitter Error. 

Add 0.3%. 

4 2 ns. 

G (60 mV + probe attenuation factor p-p). 

If DC coupling is used, the DC offset voltage must meet the 
following criteria: 

at a VOLTSIDIV setting which gives a p-p signal a 4 divisions, 
the ~ e a k  sianal + offset must be . = 12 divisions. 

Freauencv I Calculated as llperiod. 

Volts 
+Peak, -Peak, Peak-to-Peak, and Average 

Accuracy 
+15"C to +35"C 

-15°C to +15"C and 
+35"C to +55"C 

5% of reading + 5 mV + (0.5 mV ' probe attenuation) + signal 
aberrations + 1 Least Significant Digit (LSD). 

Add (1.5 mV ' probe attenuation). 

-15°C to +15"C and 
+35"C to +55"C 

Minimum Width at Peak Amplitude 

Maximum Sine Wave Frequency 
+15"C to +35"C 

Add 2%. 

< 10 ns. 

a 1 MHz. 

Volts measurements depend on peak signal measurements. 
Noise on the input signal, even if at a low repetition rate that 
makes it difficult to see, will be detected and will affect the 
measurements. 

Pulse Width (High or Low) 

Accuracy 

Minimum Pulse Width I 4 5 ns. 

+15"C to +35"C 

-15°C to +15"C and 
35°C to +55"C 

Minimum Repetition Rate I S 10 Hz (with MINFREQ = 10 Hz). 

0.9% of reading + 1 .O ns + jitter error + 2 + offset error. 

Add 0.3%. 
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Table 1-1 (cont) 

Accuracy I 

Characteristics 

Duty Cycle 

Rise Time, Fall Time, and Time lnterval 

+15"C to +35"C 5% of reading + 3.0 ns + jitter error + offset error. 

Performance Requirements 

Calculated from Pulse Width and Period. 

RiseIFall Time Add 0.5 ns if measurement is made between CHI and CH2. 

Time lnterval 0.5 % of reading + 5% of start event transition time + 5% of 
stop event transition time + 3.0 ns + jitter error + offset error. 

Rise and Fall time measurement is made at 20% and 80% 
points of transition and linearly extrapolated to the 10% and 
90% points. 

Minimum Time I < 5 ns. 

-15 to +15"C and 
+35"C to +55"C 

Minimum Re~etition Rate 

Accuracy is relative to time interval as measured on screen 
using cursors. Measurement is made using peak-to-peak 
transition for measurement points in percent. 

Add 2%. 

Jitter Error 

< 10 Hz (with MINFREQ = 10 Hz). 

Noise on the input signal causes jitter which introduces errors in 
the measurements. The amount of jitter depends on the noise 
amplitude and the slew rate of the input signals. 

The amount of jitter can be calculated as: 

jitter = input noise amplitude (peak) 
input slew rate in div/sec 

Input slew rate should be measured at 2 Voltsldiv settings more 
sensitive than the setting at the end of the measurements or at 
5 mvldiv, whichever is less sensitive. 

The slew rate must be measured at the same points at which 
the measurement will be taken. The points for the various 
measurements are: 

Measurement Points 

Measurement First Second 
Measurement Measurement 
point point 

Frequency 50% amplitude 50% amplitude 
Width 50% amplitude 50% amplitude 
Rise, Fall Time 10% amplitude 90% amplitude 
Time interval Specified by Time Specified by Time 

lnterval Configuration Interval Configuration 
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Table 1-1 (cont) 

Characteristics I Performance Requirements 

The algorithms used for the measurements result in the 
following equation for the total jitter error that must be applied 
to the accuracy specifications. 

Jitter Error = 2 ' first point jitter 
+ 2 ' second point jitter. 

Offset Error Offset error is introduced when the trigger level is not set 
exactly at the expected points. This misplacement of the trigger 
level applied to any non-infinite slew rate produces a timing 
error. The magnitude of the error is given by: 

Offset Error = . Offset 
Input slew rate 

Frequency measurements do not suffer from offset errors since 
measurements are made with the same trigger level and slope, 
so no offset is introduced. 

All other timing measurements suffer from offset errors. 

The slew rates used to calculate offset errors must be measured 
at the first and second measurement points given in the 
Measurement Points table. 

Offset error is calculated as: 

Offset Error = 0.2 div 
First Point slew rate 

0.2 div 
+ Second Point slew rate 

If a time interval measurement is made using Volts mode, the 
offset at each measurement point is: 

0.2 div + 5% of measurement point voltage converted to 
divisions. 
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Table 1-2 
Option 06 (CITIT) Electrical Characteristics 

Characteristics 

Ranges 

Performance Requirements 

Maximum lnput Frequency for Count and Delay by 
Events 

Minimum Width of High or Low State of lnput Signal 
for Count and Delay by Events 

Sensitivity 

Dc to 50 MHz (0.5 Hz to 50 MHz for Frequency 
and Period) 

CH 1 and CH 2 

CH 3 and CH 4 

50 MHz to 150 MHz 
CH 1 and CH 2 

CH 3 and CH 4 

Automatic Ranging 

SIGNAL INPUT 

With DC Coupling of A Trigger and B Trigger. 

,150 MHz. 

~ 3 . 3  ns. 

For Count, Delay by Events, and Logic Trigger Functions Excluding 
Word Recognizer. 

1.5 divisions. 

0.75 division. 

4.0 divisions. 

2.0 divisions. 

Accuracy 

Time Base Error ITBE) 

Resolution 

Display Update Rate 

FREQUENCY 

RANGE LSDa 
1 Hz 100 nHz 

10 Hz 1 pHz 
100 Hz 10 pHz 

1 kHz 
10 kHz 

100 kHz 

1 MHz 
10 MHz 

100 MHz 
150 MHz 
Upranges at 100% of full scale; downranges at 9% of full scale. 
Downrange occurs at 90 MHz on 150 MHz range. 

Full scale corresponds to the value given in the Range column. The 
maximum displayed value for any range is the Range value minus 
the LSD value. 

+[Resolution + (Frequency x TBE)] Hz. 

10 ppm with less than 5 pprn per year drift. 

1.4 x Frequency2 X TJE + LSD. 
N 

Twice per second or twice the period of the input signal, whichever 
is slower. 

'Performance requirement not checked in manual. 
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Table 1-2 (cont) 

Characterirticr 

TOTALIZE 

Performance Requirements 

Ranges 

Minimum Period 

Automatic Ranging 

Accuracy 

Resolution 

Display Update Rate 

PERIOD 

RANGE LSDa 

10 ns 1 fs 
100 ns 10 fs 

1 IcS 100 fs 

10 ps 1 PS 
100 ps 10 ps 

1 ms 100 ps 

10 ms 1 ns 
100 ms 10 ns 

1 s 100 ns 

2 s 1 IcS 

~ 6 . 7  ns. 

Upranges at 100% of full scale; downranges at goh of full scale. 

Full scale corresponds to the value given in the Range column. The 
maximum displayed value for any range is the Range value minus 
the LSD value. 

k [Resolution + (TBE x Period)]. 

k [LSD + (1.4 x TJE)/N]. 

Twice per second or twice the period of the input signal, whichever 
is slower. 

DELAY BY EVENTS 

Maximum Count 

Display Update Rate 

9999999. 

Twice per second or once per event, whichever is slower. 

LOGIC TRIGGER 

Maximum Event Count 

Minimum Time from Start Signal to Any Delay Event 

41 94303. 

4 ns. 

.Pertormance requirement not checked in manual. 

Minimum Function-True Time 

Minimum Function-False Time 

4 ns. 

4 ns. 
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Table 1-2 (cont) 

Characteristics I Performance Requirements 

ADDED DELAY TIME CHARACTERISTICS WITH CITIT 

Run After Delay 

Accuracy ( LSDb + [O.0012 x (A SECIDIV)] + L0.03 x (B TimeIDivr + A 
Trigger Level Error + 50 n ~ . ~  

When the A Sweep is triggered by the Word Recognizer in 
synchronous mode, add 100 ns for probe delay; in asynchronous 
mode. add 200 ns for  robe delav. 

- - - 

Triggerable After Delay 

Accuracy I For intervals within 70 ns to 10 times the A-SECIDIV Settina. 

LSDb + [lo ppm x (measured interval)] + TJE + A-Trigger Level 
Error + B-Trigger Level Error + 0.5 n ~ . ~  

If the A and B Sweeps are triggered from different channels, add 
0.5 ns for channel-twhannel mismatch. 

When the A Sweep is triggered by the Word Recognizer in 
synchronous mode, add 100 ns for probe delay; in asynchronous 
mode. add 200 ns for probe delay. 

Minimum Measurable Delay Time ( ~ 7 0  ns.8 
I 

Display Update Rate In Auto Resolution, twice per second or once for every sweep, 
whichever is slower.8 

In 1 ns, 100 ps, and 10 ps resolution modes, the update rate 
depends on the A SECIDIV setting and the trigger repetition rate. 

aPerfonnance requirement not checked in manual. 

bSee Table8 1-3 and 1-4. 

CB TimelDiv include8 SECIDIV, X I 0  MAG, and VAR. 
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Table 1-2 (cont) 

Characteristics I Pertormance Requirements 

ADDED DELTA-DELAY-TIME CHARACTERISTICS WITH CJTIT 

Run After Delay 

Accuracy LSDb + [0.0008 x (A SECIDIV)] + [0.01 x (B TimeIDi~)~] + 
83 P S . ~  

When the A Sweep is triggered by the Word Recognizer in 
synchronous mode, add 1 ns for probe jitter; in asynchronous mode, 
add 20 ns for Drobe litter. 

-- 

Triggerable After Delay 

Accuracy 

Superimposed Delta Time 

Both delays are within 70 ns to 10 times the A-SECIDIV setting. 

LSDb + [0.01 x (B TimeIDi~)~] + ['lo ppm x (A SECIDIV)] + [ l o  
ppm x (measured interval)] + 50 ps + TJE.a 

If A and B sweeps are triggered from different channels, add 0.5 ns 
for channel-tochannel mismatch + [0.5 div x (l/SRREF + 
l/SRDELT)] for trigger offset. 

Nonsuperimposed Delta Time 

Display Update Rate 

If CH 3 or CH 4 is one channel of a twochannel measurement, add 
0.5 ns for channel-tochannel delay mismatch. 

LSDb + I trREF - trDELT 1 + TJE + 
[(0.0005 div) X (l/SRREF + l/SRDELT)] + 
[ l o  ppm x (A SECIDIV)] + [ l o  ppm x (measured interval)] + 50 ps. 

In Auto Resolution, twice per second or once for every four sweeps, 
whichever is ~ lower .~  

In 1 ns, 100 ps, and 10 ps resolution modes, the update rate depends 
on the A SECIDIV setting and the trigger repetition rate. 

*Performance requirement not checked In manual. 

bSee Table8 1-3 and 1-4. 

cB TlmeIDlv Include8 SECIDIV, X I 0  MAG, and VAR. 

qhlr  term arrumer the trigger polntr am between the 10% and 90% polntr of the waveformr. Fall tlme Ir expmrsed am a negative 
riretlme. 
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Table 1-2 (cont) 

A Trigger Level Error = (A Trigger Level Readout Error)lSRA. 

Characteristics 

B Trigger Level Error = (B Trigger Level Readout Error)lSRB. 

Performance Requirements 

trREF = rise time, reference trigger signal. 

DEFINITIONS 

t,,,, = rise time, delta trigger signal. 

SRA = slew rate at trigger point, A Sweep trigger signal in divlsec. 

SRB = slew rate at trigger point, B Sweep trigger signal in divlsec. 

SRREF = slew rate at trigger point, reference trigger signal in divlsec. 

SRDELT = slew rate at trigger point, delta trigger signal in divlsec. 

TJE = trigger jitter error. 

For delay or delta time, disregarding noise in the signal, this term contributes <1 LSD if the slew rate is greater than 
0.03 vertical divlns or if the slew rate is greater than 30000 vertical divlhorizontal div. 

Trigger Jitter = [(Reference Trigger Signal Jittery + (Delta Trigger Signal ~ i t t e ry  

+ (A Sweep Trigger Signal Jitter)2]"2. 

Reference Trigger Signal Jitter = (ens + enREF)ISRREF. 

= 0 for Frequency mode. 

en, = scope noise in div. 

= 0.05 div for HF REJ trigger coupling. 

= 0.1 div for DC trigger coupling, 5 mV to 5 V sensitivity. 

= 0.15 div for DC trigger coupling, 2 mV sensitivity. 

en,,, = reference signal rms noise in div. 

Delta Trigger Signal Jitter = (ens + enDELT)/SRDELT. 

= 0 for Frequency or Delay mode. 

en,,,, = delta signal rms noise in div. 

A Trigger Signal Sweep Jitter = (ens + enA)/SRA. 

en, = A sweep trigger signal rms noise in div. 

When the Word Recognizer supplies a trigger in synchronous mode, the trigger jitter of the associated trigger signal 
is <1 ns; in asynchronous mode, the associated trigger signal jitter is <20 ns. 

N = number of averages during measurement interval. 

= see Table 1-3 for Delay or Delta Time. 

= (measured frequency) x (measurement interval) for Frequency or Period. 

Measurement Interval = 0.5 s or two periods of measured signal, whichever is greater. 
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Table 1-3 
Resolution Selections 

Table 1-4 
Resolution Selections 

N for Average 

See Table 1-4 
> 106 
> 104 
> 100 

> lo4  
> 100 

> 100 
> 1 
> 1 
> 1 

Least Digit 

See Table 1-4 
10 ps 
loo  PS 

1 ns 

100 ps 
1 ns 

1 ns 
10 ns 
100 ns 

1 r s  

A SEClDlV 

10 ns to 500 ms 
I o n s  t o5  ps 

10 ps to 50 ps 

100 ps to 500 ps 
1 ms to 5 ms 
10ms to50ms 
100 ms to 500 ms 

Selection 

AUTO 
10 ps 
loo  PS 

1 ns 

10 ps or 100 ps 
1 ns 

10 ps to 1 ns 

Any 
Any 
Any 

A SECIDIV 

10 ns to2ps  
10 ns to2ps  
5 ps to 200 ps 
10 ns to 200 ps 
500 ps to 5 ms 
10 ms to 50 ms 
100 ms to 500 ms 

Least Digit 

100 ps 
1 ns 
1 ns 
10 ns 
10 ns 
100 ns 

1 PS 

Trigger Rate 

> 20 kHz 
200 Hz to 20 kHz 
> 200 Hz 
< 200 Hz 

Any 
Any 
Any 

N for Average 

> lo4  
> 100 
> 100 
> 1 
> 1 
> 1 
> 1 
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Table 1-5 
Option 09 (WR) Electrical Characteristics 

Characteristics Performance Requirements 
I 

SYNCHRONOUSMODE 

Data Setup Time 
Do-D,, and Q 

25 ns. 

Hiah 1 20 ns. 

Data Hold Time 
Do-DI5 and Q 

Minimum Clock Pulse Width 

0 ns. 

ASYNCHRONOUS MODE 

Low 

Minimum Clock Period 

Delay from Selected Clock Edge to Word Out from 
crrrr 

Maximum Trigger Frequency 1 10 MHz.a 
I 

20 ns. 

50 n ~ . ~  

4 5 5  ns. 

Minimum Coincidence Between Data Inputs I 

Maximum Coincidence Between Data Inputs I 
(Do-D15 and Q) Resulting in a Trigger 

(Do-Dl, and Q) Without Producing a Trigger 1 >20 ns. 

<85 ns. 
I 

lnput Voltages 

Delay from Input Word Coincidence to Word Out 

Minimum lnput Voltage a 

4 4 0  ns. 

Maximum lnput Voltage A 

INPUTS AND OUTPUTS 

- 

Maximum l n ~ u t  Low Voltaae 

Hiah I > 2.5 V LSTTL o u t ~ u t . ~  

Minimum Input High Voltage 

WORD RECOG OUT 

2.0 V.a 

.Perlonnance mqulrement not checked in manual. 

Low 

Input High Current 

lnout Low Current 

< 0.5 V LSlTL o ~ t p u t . ~  

4 2 0  pA.a 

a - 0.6 mA ~ource.~ 
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Table 1-6 
Mechanical Characteristics 

With Accessories and Pouch 1 10.2 kg (22.4 lb). 

Characteristics 

Weight 

Performance Requirements 

Domestic Shipping Weight 

With Option 06 and 09 

Without Accessories and Pouch 

12.8 kg (28.2 Ib). 

12.0 kg (26.44 Ib). 

9.3 ka 120.5 Ib). 

With Option 06 and 09 

Height 

17.6 kg (38.8 Ib). 

Without Accessories Pouch, with or without 
Options 06 and 09 

With Feet and Accessories Pouch, with or without 
Options 06 and 09 

Width (with handle) 

Depth 

Coolina I Forced-air circulation. 

160 mm (6.29 in). 

243 mm k25.4 mm (9.56 in + 1 .O in). 

338 mm (13.31 in). 

With Front Panel Cover 

With Handle Extended 

Finish I Tek Blue vinyl clad material on aluminum cabinet. 

434 mm (17.1 in). 

508 mm 120.0 in). 

Construction Aluminum-alloy chassis (sheet metal). Plasticlaminate front panel. 
Glass-laminate circuit boards. 
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Table 1-7 
Environmental Requirements 

Characteristics - Performance Requirements -- -- -- 
Environmmental requirements qualify the electrical and mechanical 
specifications. When not rack mounted, the instruments meet the 
environmental requirements of MIL-T-28800C for Type Ill, Class 3, 
Style C equipment, with the humidity and temperature requirements 
defined in paragraphs 3.9.2.2, 3.9.2.3, and 3.9.2.4. Rack mounting 
changes the temperature, vibration, and shock capabilities. The 
rack mounted instruments meet or exceed the requirements of 
MIL-T-28800C with respect to Type Ill, Class 5, Style C equipment 
with the rack-mounting rear-support kit installed. Rack mounted 
instruments will be capable of meeting or exceeding the 
requirements of Tektronix Standard 062-2853-00, class 5. 

Temperature 

Operating 

For a rack mounted instrument, ambient temperature should be 
measured at the instrument's air inlet. Fan exhaust temperature 
should not exceed +65"C. 

Operating 

Nonoperating (Storage) 

Altitude 

To 15,000 feet. Maximum operating temperature decreases 1 "C for 
each 1000 feet above 5000 feet. 

-62°C to +85"C. 

Nonoperating 

Humidity 

Operating and Storage 1 

Vibration (operating) 

Not Rack Mounted I 

To 50,000 feet. 

Stored at 95% relative humidity for five cycles (120 hours) from 
30°C to 60°C, with operational performance checks at 30°C and 
55°C. 

15 minutes along each of three axes at a total displacement of 
0.025 inch p-p (4 g at 55 Hz), with frequency varied from 10 Hz to 
55 Hz in one minute sweeps. Hold 10 minutes at each major 
resonance or, if none exists, hold 10 minutes at 55 Hz (75 minutes 
total test time). 

Rack Mounted / Chanqe displa~ement to 0.015 inch p-D (2.3 a at 55 Hz). 

Shock (operating and nonoperating) I 
Not Rack Mounted 50 g, half sine, 11 ms duration, three shocks on each face, for a 

total of 18 shocks. 
- -  

Rack Mounted 

Transit Drop (not in shipping package) 8-inch drop on each corner and each face (MIL-T-28800C, para. 
4.5.5.4.3). 

Scans by ArtekMedia © 2007



Specification -2445Bl2455B Service 

Table 1-7 (cont) 

Characteristics 

Bench Handling (cabinet on and cabinet off) 

1 Meets MIL-T-28800C; MIL-STD-461B, part 4 (CE-03 and CS-02), 
part 5 (CS-06), and part 7 (CS-01, RE-02, and RS-03) - limited to 1 
GHz; VDE 0871, Category B; Part 150f FCC Rulesand Regulations, 
Subpart J, Class A; and Tektronix Standard 062-2866-00. 

Performance Requirements 

MIL-STD-810C, Method 516.2, Procedure V (MIL-T-28800C, para. 

Topple (operating with cabinet installed) 

Packaged Transportation Drop 

Packaged Transportation (Vibration) 

Electrostatic Discharge Susceptibility Meets Tektronix Standard 062-2862-00. The instrument will not 1 change control states with discharges of less than 10 kV. 

1 4.5.5.4.3). 

Set on rear feet and allow to topple over onto each of four adjacent 
faces (Tektronix Standard 062-2858-00). 

Meets the limits of the National Safe Transit Assn., test procedure 
1A-B-2; 10 drops of 36 inches (Tektronix Standard 062-2858-00). 

Meets the limits of the National Safe Transit Assn., test procedure 

X-Ray Radiation I Meets requirements of Tektronix Standard 06-1860-00. 

1A-B-1; excursion of 1 inch p-pat 4.63Hz (1.1 g) for30 minutes (Tek- 
tronix Standard 062-2858-00). 

REV DEC 1991 
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D i m e n s i o n s  a r e  i n  i n c h e s  [ m m ]  

601 9-01 

Figure 1-1. Dimensional drawing. 
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Section 2-2445Bl2455B Service 

OPERATING INFORMATION 

SAFETY 

Before connecting the oscilloscope to a power source, 
read entirely both this section and the Safety Summary at 
the front of this manual. Be sure you have the training 
required to safely connect the instrument inputs to the sig- 
nals you will be measuring. Refer to the Safety Summary 
for power source, grounding, and other safety considera- 
tions pertaining to the use of the instrument. 

This instrument may be damaged if operated with 
the LlNE VOLTAGE SELECTOR switch set for the 
wrong applied ac input-source voltage or if the 
wrong line fuse is installed. 

LlNE VOLTAGE SELECTON 

The oscilloscope operates from either a 115-V or a 
230-V nominal ac power-line with any frequency from 
48 Hz to 440 Hz. Before connecting the power cord to a 
power source, verify that the LlNE VOLTAGE SELECTOR 
switch, located on the rear panel (see Figure 2-I), is set 
correctly (see Table 2-1) and that the line fuse is correct. 
To convert the instrument for operation on the other line- 
voltage range, move the LlNE VOLTAGE SELECTOR 
switch to the correct nominal ac source-voltage setting. 
The detachable power cord may have to be replaced to 
match the particular power source. 

LlNE FUSE 

Verify that the fuse is of the type listed on the 
back of the instrument. Then install the proper 
fuse and reinstall the proper fuse-holder cap. The 
two types of fuses listed are not directly inter- 
changeable; they require different types of fuse 
caps. Included in the accessory pouch is a 
5x20 mm fuse holder cap for use with 1.6 A, 
250 V, 5x20 mm (IEC 127) fuses. 

POWER CORD 

This instrument has a detachable, three-wire power 
cord with a three-contact plug for connection to both the 
power source and protective ground. The power cord is 
secured to the rear panel by a cord-set-securing clamp. 
The protective-ground contact on the plug connects 
through the power-cord to the external metal parts of the 
instrument. For electrical-shock protection, insert this plug 
into a power-source outlet that has a properly grounded 
protective-ground contact. 

Instruments are shipped with the required power cord 
as ordered by the customer. Available power-cord informa- 
tion is presented in Table 2-1, and part numbers are listed 
in 'Options and Accessories" (Section 7). Contact your 
Tektronix representative or local Tektronix Field Office for 
additional power-cord information. 

INSTRUMENT COOLING 

To prevent instrument damage from internally gen- 
erated heat, adequate air flow must be maintained. Before 
turning on the power, verify that the spaces around the 
air-intake holes on the bottom of the cabinet and the fan- 
exhaust holes in the rear panel are free of any obstruction 
to airflow. 

To verify the instrument power-input fuse rating, do the 
following steps: 

OPERATING INFORMATION 

1. Press in the fuse-holder cap and release it with a 
slight counterclockwise rotation. Pull the cap 
(with the attached fuse inside) out of the fuse 
holder. 

All operating information pertaining to the use of these 
instruments is found in the respective instrument Opera- 
tors Manual. 
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m m 

CAUTION 
TO AVO10 ELECTRIC SHOCK THE POWER CORD 
PROTECTIVE GROUNDING CONDUCTOR MUST BE 
COHNECTEO TO GROUNO 
DO NOT REMOVE COVERS REFER SERVICING TO 
OUAuflEO PERSONNEL 
DISCONHECT INPUT POWER BEFORE REPLACING FUSE 

FOR CONTINUE0 FIRE PROTECTION REPLACE ONLY 
WITH SPECIFIED TYPE A N 0  RATED FUSE 

Figure 2-1. Line selector switch, line fuse, and detachable power cord. 

START-UP 

The oscilloscope automatically performs a set of diag- 
nostic tests each time it is turned on. These tests warn 
the user of any available indication that the instrument 
may not be fully functional. The tests run for several 
seconds after power is applied. If no faults are encoun- 
tered, the instrument operates normally. A failure of any of 
the power-up tests will be indicated by either a flashing 
TRIG'D indicator on the instrument front panel or a 
bottom-line readout on the CRT in the form: TEST XX 
FAIL YY (where XX is the test number and YY is the 
failure code of the failed test). 

If a failure of any power-up test occurs, the instrument 
may still be usable for some applications. To operate the 
instrument after a power-up test failure, press the AIB 
TRIG button. Even if the instrument then functions for 
your particular measurement requirement, it should be 
repaired by a qualified service technician at the earliest 
convenience. Additional information on the power-up tests 
and troubleshooting may be found in the "Maintenance" 
section of this manual. Consult your service department, 
your local Tektronix Service Center, or nearest Tektronix 
representative if additional assistance is needed. 

REPACKAGING FOR SHIPMENT 

If this instrument is to be shipped by commercial tran- 
sportation, it should be packaged in the original manner. 
The carton and packaging material in which your instru- 
ment was shipped to you should be retained for this 
purpose. 

If the original packaging is unfit for use or is not 
available, repackage the instrument as follows: 

1. Obtain a corrugated cardboard shipping carton 
having inside dimensions at least six inches 
greater than the instrument dimensions and hav- 
ing a carton test strength of at least 275 pounds. 

2. If the instrument is to be shipped to a Tektronix 
Service Center for service or repair, attach a tag 
to the instrument showing the following: owner 
of the instrument (with address), the name of a 
person at your firm who can be contacted, com- 
plete instrument type and serial number, and a 
description of the service required. 
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3. Wrap the instrument with polyethylene sheeting 
or equivalent to protect the outside finish and 
prevent entry of packing materials into the 
instrument. 

5. Seal the carton with shipping tape or with an 
industrial stapler. 

4. Cushion the instrument on all sides by tightly 
packing dunnage or urethane foam between the 6. Mark the address of the Tektronix Service 
carton and the instrument, allowing three inches Center and your return address on the carton in 
on each side. one or more prominent locations. 

Table 2-1 
Power Cord and Voltage Data 

NEMA 5-1 5-P 

ANSI C73.20 
NEMA 6-1 5-P 

'A SA, type C fuse is also installed inside the plug of the Option A2 power cord. 

bReference Standards Abbreviations: 

ANSI-American National Standards Institute 
AS-Standards Association of Australia 
BS-British Standards Institution 
CEE-International Commission on Rules for the Approval of Electrical Equipment 
IEC-International Electrotechnical Commission 
NEMA-National Electrical Manufacturer's Association 
SEV-Schweizewischer Elektrotechnischer Verein 
UL-Undemriters Laboratories Inc. 

Scans by ArtekMedia © 2007



Section 3-24458124558 Service 

THEORY OF OPERATION 
(SN B049999 & BELOW) 

INTRODUCTION 

SECTION ORGANIZATION 

This section contains a functional description of the 
instrument circuitry. The discussion begins with an over- 
view of the instrument functions and continues with 
detailed explanations of each major circuit. Reference is 
made to supporting schematic and block diagrams which 
will facilitate understanding of the text. These diagrams 
show interconnections between parts of the circuitry, iden- 
tify circuit components, list specific component values, and 
indicate interrelationships with front-panel controls. 

The detailed block diagram and the schematic diagrams 
are located in the tabbed 'Diagrams" section at the rear of 
this manual, while smaller functional diagrams are con- 
tained within this section near their respective text. The 
particular schematic diagram associated with each circuit 
description is identified in the text, and the diagram 
number is shown (enclosed within a diamond symbol) on 
the tab of the appropriate foldout page. For optimum 
understanding of the circuit being described, refer to both 
the applicable schematic diagram and the functional block 
diagram. 

HYBRID AND INTEGRATED ClRCLllT 
DESCRIPTIONS 

Digital Logic Conventions 

Digital logic circuits perform many functions within this 
instrument. The operation of these circuits is represented 
by specific logic symbology and terminology. Most logic- 
function descriptions contained in this manual use the 
positive-logic convention. Positive logic is a system of 
notation whereby the more positive of two levels is the 
TRUE (or 1) state; the more negative level is the FALSE 
(or 0) state. In the logic descriptions, the TRUE state is 
referred to as HI, and the FALSE state is referred to as 
LO. The specific voltages which constitute a HI or a LO 
state vary between individual devices. For specific device 
characteristics, refer to the manufacturer's data book. 

Hybrids 

Some of the circuits in this instrument are implemented 
in hybrid devices. The hybrids are specialized electronic 
devices combining thick-film and semiconductor technolo- 
gies. Passive, thick-film components and active, semicon- 
ductor components are interconnected to form the circuit 
on a ceramic carrier. The end result is a relatively small 
'building block" with enhanced performance characteris- 
tics, all in one package. Hybrid circuits are shown on 
schematics simply as blocks with inputs and outputs. 
Information about hybrid functioning is contained in the 
related portion of the Detailed Circuit Description. 

Linear Devices 

The operation of individual linear integrated circuit 
devices is described in this section using waveforms or 
other graphic techniques to illustrate their operation. 

BLOCK DIAGRAM 

The following discussion is provided to aid in under- 
standing the overall operation of the instrument circuitry 
before the individual circuits are discussed in detail. A 
simplified block diagram of the instrument, showing basic 
interconnections, is shown in Figure 3-1. The diamond- 
enclosed numbers in each block refer to the schematic 
diagram(s) at the rear of this manual in which the related 
circuitry is located. 

BLOCK DESCRIPTION 

The Low Voltage Power Supply is a high-efficiency, 
switching supply with active output regulation that 
transforms the ac source voltage to the various dc volt- 
ages required by the instrument. The High Voltage Power 
Supply circuit develops the high accelerating potentials 
required by the crt, using voltage multiplication techniques, 
and the DC Restorer provides interfacing for the low- 
potential intensity signals from the Z-Axis Amplifier to the 
crt control grid. 
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Figure 3-1. Instrument block diagram. 
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Figure 3-1. Instrument block diagram (cont). 
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Most of the activities of the instrument are directed by 
a microprocessor. The microprocessor, under firmware 
control (firmware is the programmed instructions contained 
in read-only memory that tells the processor how to 
operate), monitors instrument functions and sets up the 
operating modes according to the instructions received. 

Various types of data read to and from the Micropro- 
cessor (program instructions, constants, control data, etc.) 
are all transferred over a group of eight bidirectional signal 
lines called the Data Bus. The Data Bus is dedicated 
solely to microprocessor-related data transfer. 

Another group of signal lines, called the Address Bus, 
are responsible for selecting or 'addressing" the memory 
location or device that the Microprocessor wants to com- 
municate with. Typically, depending on the instruction 
being executed, the processor places an address on the 
Address Bus to identify the location the Microprocessor 
must communicate with. This address, along with some 
enabling logic, opens up an appropriate data path between 
the processor and the device or memory location via the 
Data Bus; and data is either read from or written to that 
location by the processor. 

While executing the control program, the Microproces- 
sor retrieves previously stored calibration constants and 
front-panel settings and, as necessary places program- 
generated data in temporary storage for later use. The 
battery backed up RAM provides these storage functions. 

When power is applied to the instrument, a brief initiali- 
zation sequence is performed, and then the processor 
begins scanning the front-panel controls. The switch set- 
tings detected and the retrieved front-panel data from the 
battery backed up RAM causes the processor to set vari- 
ous control registers and control voltages within the instru- 
ment that define the operating mode of the instrument. 
These register settings and voltage levels control the verti- 
cal channel selection and deflection factors, the sweep 
rate, the triggering parameters, the readout activity, and 
sequencing of the display. Loading the control data into 
the various registers throughout the instrument is done 
using a common serial data line (CD). Individual control 
clock signals (CC) determine which register is loaded from 
the common data line. 

Coordination of the vertical, horizontal, and 2-Axis 
(intensity) components of the display must be done in real 
time. Due to the speed of these display changes and the 
precise timing relationships that must be maintained 
between display events, direct sequencing of the display is 
beyond the capabilities of the processor control. Instead, 
control data from the processor is sent to the Display 

Sequencer (a specialized integrated circuit) which responds 
by setting up the various signals that control the stages 
handling real-time display signals. The controlled stages 
are stepped through a predefined sequence that is deter- 
mined by the control data. Typically, as the sequence is 
being executed, the Display Sequencer will be changing 
vertical signal sources, 2-Axis intensity levels, triggering 
sources, and horizontal sweep signal sources. The specific 
activities being carried out by the Display Sequencer 
depend on the display mode called for by the control data. 

Vertical deflection for crt displays comes from one or 
more of the four front-panel vertical inputs and, when 
displaying readout information, from the Readout circuitry. 
Signals applied to the front-panel Channel 1 and Channel 
2 inputs are connected to their respective Preamplifiers via 
processor-controlled Attenuator networks. Control data 
from the Microprocessor defining the attenuation factor for 
each channel is serially loaded into the Auxiliary Control 
Register and then strobed into the Attenuator Mag-Latch 
Relays in parallel. The relay switches of each Attenuator 
network are either opened or closed, depending on the 
data supplied to the Mag-Latch Relay Drivers. The relays 
are magnetically latched and remain as set until new con- 
trol data is strobed in. The Auxiliary Control Register is 
therefore available, and different mode data is clocked into 
the register to set up other portions of the instrument. 

Attenuated Channel 1 and Channel 2 input signals are 
amplified by their respective Preamplifiers. The gain factor 
for the Channel 1 and Channel 2 Preamplifiers is settable 
by control data from the processor. The Channel 3 and 
Channel 4 input signals are amplified by their respective 
Preamplifiers by either of two gain factors set by control 
bits from the Auxiliary Control Register. All four of these 
preamplified signals are applied to the Vertical Channel 
Switch where they are selected by the Display Sequencer 
for display when required. 

Each of the vertical signals is also applied to the A and 
B Trigger circuitry via trigger pickoff outputs from the 
Preamplifier stages. Any one of the signals may be 
selected as the trigger SOURCE for either the A or the B 
Trigger circuitry as directed by the Display Sequencer. The 
line trigger signal provides an added trigger source for A 
Sweeps only. Control data from the Microprocessor is 
written to the Trigger circuitry to define the triggering 
LEVEL, SLOPE, and COUPLING criteria. When the 
selected trigger signal meets these requirements, a sweep 
can be initiated. The Trigger circuit initiates both the A 
Sweep and the B Sweep as required by the display mode 
selected. 

In the case of A Sweeps, the LO state of the THO 
(trigger holdoff) signal from the Display Sequencer enables 
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the A Sweep circuit and the next A trigger initiates the 
sweep. For B swaeps, and in the case of intensified 
sweeps, the A Sweep delay gate signal (DG) enables the 
B Sweep circuit. Depending on the B trigger mode 
selected, a B Sweep will be initiated either immediately 
(RUN AFT DLY) or on the next B trigger signal (TRIG AFT 
DLY). The slope of the sweep ramp is dependent on 
Microprocessor-generated control data loaded into the 
internal control register of the A and B Sweep circuit 
hybrids. 

Sweep signals generated by each of the Sweep hybrids 
are applied to the Horizontal Amplifier. The Horizontal 
Amplifier is directed by the Display Sequencer to select 
one of the sweep ramps for amplification in sequence. In 
the case of Readout and X-Y displays, the X-Readout and 
CH 1 input signals are selected to be amplified, also under 
direction of the Display Sequencer. 

To control the display intensity, the Display Sequencer 
directs the Z-Axis circuit to unblank the display at the 
appropriate time for the sweeps and readout displays. 

When the display is unblanked, the Display Sequencer 
selects the display intensity for either waveform displays 
or for readout displays by switching control of the 2-Axis 
beam current between the front-panel INTENSITY and 
READOUT INTENSITY potentiometers as appropriate. 

During readout displays, the vertical dot-position signal 
from the Readout circuitry is applied to the Vertical 
Amplifier via the Vertical Channel Switch. Horizontal dot- 
position deflection for the readout display is selected by 
internal switching in the Horizontal Amplifier. 

The vertical, horizontal, and Z-Axis signals are applied 
to their respective amplifiers where they are raised to crt- 
drive levels. The output signals from the Vertical and Hor- 
izontal Amplifiers are applied directly to the crt deflection 
plates. The Z-Axis Amplifier output signal requires interfac- 
ing to the high-potential crt environment before application 
to the crt control grid. The necessary Z-Axis interfacing is 
provided by the DC Restorer circuit located on the High- 
Voltage circuit board. The resulting display may be of 
waveforms, alphanumeric readout, or a combination of 
both. 

DETAILED CIRCUIT DESCRIPTION 

IN'TRODUCTION display transfer (DO through D7) and a 16-bit address bus 
(A0 through A1 5) for selecting the source or destination of 
the data. Precise timing of instruction execution, address- 

The following discussion provides detailed information ing, and data transfer is provided by an external, crystal- 
concerning the electrical operation and circuit relationships controlled clock signal. 
of the instrument. Circuitry unique to the instrument is 
described in detail, while circuits common in the electronics The clock signal is developed by the Microprocessor 

are not' The are by Clock stage and applied to the Microprocessor at pin 39. 
supporting illustrations and tables. Diagrams identified in 

Using the external clock as a reference, the Microproces- 
the text, On which associated is shown, are sor generates synchronized control output signals, R/W 
located at the rear Of this manual in the tabbed (read-write), E (enable), and VMA (valid memory address) 
pages. that maintain proper timing relationships throughout the 

instrument. 

PROCESSOR AND DIGITAL CONTROL 
Microprocessor Clock 

The Processor and Digital Control circuitry (diagram 1) 
directs the operation of most oscilloscope functions by fol- 
lowing firmware control instructions stored in memory. 
These instructions direct the Microprocessor to monitor 
the front-panel controls and to send control signals that 
set up the various signal processing circuits accordingly. 

Microprocessor 

The Microprocessor (U2140) is the center of control 
activities. It has an eight-bit, bidirectional data bus for data 

The Microprocessor Clock stage generates a 5-MHz 
square-wave clock signal to the Microprocessor and a 10- 
MHz clock signal to portions of the Readout circuitry. 
Inverter U2540A acts as an oscillator with crystal Y2540 
providing feedback at the resonant frequency. The 
required phase shift for oscillation to occur is produced by 
C2550, C2551, R2545, and the crystal. The RC network 
composed of R2543, C2640, R2541, and R2542 biases 
input pin 1 of U2540A in the active region and establishes 
approximate symmetry of the oscillator output. The signal 
is buffered and inverted by U2540B to provide the 10-MHz 
clock signal. 
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Flip-flop U2440A is a divide-by-two circuit that reduces This signal is applied to inverter U2650C at pin 11. Pin 9 
the 10-MHz clock down to a 5-MHz square-wave signal of U2650C goes LO and immediately pulls pin 2 of Reset 
used to clock the Microprocessor and the Display Generator U2240 LO to prevent a reset to the processor. 
Sequencer. The 10-MHz clock is supplied to the Readout Reset Generator U2240 immediately switches state to 
Board for dot timing and is also available for use with assert the RESET signal to the processor. The RESET 
option circuitry. signal is held LO until the power supplies have fully 

discharged. 

Reset Control For diagnostic purposes, the PWR DOWN reset signal 

The Reset Control circuitry ensures that, at power up, can be disabled. Moving jumper P503 to the DlAG (diag- 
the Microprocessor begins program execution from a nostic) position keeps U2240 pin 2 HI. The RESET signal 
known point in memory and with all the processor regis- is therefore held HI, and the processor can execute a 

ters in known states. It also allows the processor to reset free-running NOP (no operation) loop without interruption if 
itself when power is turned off so that the instrument the PWR DOWN bit is Set HI while the Address BUS is 

powers down in a known state. incrementing. 

POWER UP SEQUENCE. Reset generator U2240 
generates the power-up reset. As power is applied to the 
instrument U2240 tests the voltage at U2240 pin 7. The 
reset generator forces U2240 pin 5 LO, and the LO is 
applied to the processor RESET input (pin 40). After the 
SENSE input reaches its nominal voltage level, the reset 
condition continues to allow the microprocessor system 
time to reset. The reset continues for the time determined 
by C2350. The effect of power supply transients is 
reduced by C2240. After the suplies reach their nominal 
level and the delay period ends U2240 pin 5 goes HI. The 
RESET signal to the processor then goes HI to enable 
normal execution to begin, and the processor is directed to 
the starting address of the power-up routine, which it then 
performs. 

POWER DOWN SEQUENCE. When the instrument 
power switch is turned off, the PWR UP signal from J251 
pin 12 immediately goes LO. This LO generates the NMI 
(non-maskable interrupt) request to the processor on pin 6 
which causes the processor to branch to the power-down 
routine. Under direction of that routine, the processor 
begins shutting down the instrument in an orderly fashion 
before the power supply outputs can drop below the 
operating thresholds. This routine disconnects the CHI 
and CH2 50-0 input terminations to protect them from 
accidental application of excessive voltage during storage 
or bench handling. 

As the operating voltages are falling, the Reset circuitry 
must not generate a false RESET signal to the processor. 
Such a restart when the power supply voltages are out- 
side their normal operating range would produce 
unpredictable processor operation that could alter the con- 
tents of the battery backed up RAM. When the processor 
has completed all the other power-down tasks, it finally 
sets the PWR DOWN signal HI via U2310 (diagram 2). 

Data Bus 

Tri-state buffer U2350 is used to buffer the data signals 
to the Microprocessor from other devices on the bus. 
When not enabled, the device is switched to isolate the 
processor from the buffered Data Bus. Buffer U2350 is 
enabled via the Read-Write Latch U2440B when the pro- 
cessor reads data from another device on the bus. 

When the processor writes data onto the bus, Octal 
Latch U2450 is enabled by the Read-Write Latch U2440B. 
When the E (enable) signal at pin 11 of U2450 is HI, pro- 
cessor data bits are passed asynchronously through the 
latch to the buffered data bus. When the E signal goes LO, 
data bits meeting setup times are latched into the device. 
The latched Q outputs provide the required drive current 
to the various devices on the bus and ensure that data 
hold times are met for correct data transfer. When the 
Read-Write Latch places a HI on pin 1 of U2450, latch 
U2450 is disabled, and the outputs are switched to their 
high-impedance state. 

Data transfers to and from the processor may be inter- 
rupted by removing DiagINorm Jumper P503. This forces a 
NOP (no operation) condition that is useful for verifying the 
functionality of the processor (when a data-bus device is 
suspected of causing a system failure) or for troubleshoot- 
ing the Address Bus and Address Decode circuitry. 
Removing the jumper removes the operating power from 
both U2350 and U2450 to disconnect the Microprocessor 
from the buffered Data Bus. With the Data Bus discon- 
nected, a resistor network pulls the processor Data Bus 
lines (DO through D7) to a NOP (no operation) instruction. 
A NOP causes the Microprocessor to continuously incre- 
ment through its address field. The Address Decode cir- 
cuitry may then be checked to determine if it is operating 
properly. 
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Address Decode 

The Address Decode circuitry generates enabling sig- 
nals and strobes that allow the Microprocessor to control 
the various devices and circuit functions. The controlling 
signals are generated as a result of the Microprocessor 
placing specific addresses on the Address Bus. Figure 3-2 
illustrates the enables and strobes generated by the 
Address Decode circuitry. 

Address decoding is performed by a programmable 

array logic device, a three-line-to-eight-line decoder, and a 
four-line-to-sixteen-line decoder attached to the Address 
Bus. The five most significant address bits are decoded by 
U2250. This device initially separates the total 
addressable-memory space (64K-bytes) into thirty-two, 
2K-byte blocks. Addresses in the top 32K-bytes (address 
bit A15 HI) select one of two read-only memories (ROM), 
U2160, or U2260. When the VMA (Valid Memory Address) 
and E (Enable) outputs from the Microprocessor go HI, the 
selected ROM is enabled, and the data from the selected 
address location is read from the ROM. 

HEX DECODED BY HEX DECODED BY 
ADDRESS U2250 ADDRESS U2550 

HEX DECODED BY 
ADDRESS U2660 

0 8 0 0  
OFF F 

8 0 0 0  
FFFF 

I DMUX2 OFF I 

ROS 1 CLK (0900) 

\ 0980  1 PORT 2 CLK (09801 (1 09C6 
1 
\ 

\ O9CO 1 FURTHER ADDRESS 
\ 09FF DECODING (U2660) 

\ oAoo 
\ OBFF 

\ ocoo 
ODF F \ -  

\ OEOO , OFFF 

OVERLAY OF 
0800-09FF 

OVERLAY OF 
0800-09FF \ 

DMUX2 ON 

DMUXO OFF 

DMUXO ON 

PORT 3 I N  

DMUXi OFF 

DMUXi ON 

LED CLK 

D ISP  SEO CLK 

ATN CLK 

CH 2 PA CLK 

CH 1 PA CLK 

B SWP CLK 

A SWP CLK 

B TRIG CLK 

A TRIG CLK 

TRIG STAT STRB 

OVERLAY OF 09CO-09CF 

OVERLAY OF 09CO-09CF 

OVERLAY OF 09CO-09CF 

Figure 3-2. Address decoding. 
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The programmable array logic device also generates 
the and WE signals to the random-access memory 
(RAM). This RAM can be accessed with addresses 8000 
to 9FFF if either PBO, PB1, or PB2 signals are HI. In this 
mode the ROMS, U2160 and U2260, are not accessible in 
this address range. 

Of the bottom 32K-bytes of addresses, only the lowest 
4K-bytes are further decoded. Addresses in the lowest 
2K-byte block of addresses will cause U2250 to generate 
an enable signal to the RAM, U2460. Addresses in the 
next 2K-byte block of addresses will enable U2550 to do 
the next stage of address decoding. 

The level of decoding performed by U2550 uses 
address bits A6, A7, and A8 to separate the addresses 
within the 2K-byte block of addresses 0800 thru OFFF into 
32 groups of 64 addresses. Address bits A9 and A10 are 
not used in the decoding scheme, so each of these 32 
blocks is not uniquely identified. This results in four dupli- 
cate sections within the address block, each consisting of 
eight groups of 64 addresses. The upper three sections in 
the address space are never used; therefore, decoding by 
U2550 may be more simply thought of as eight groups of 
64 address locations. Addresses within these eight 
groups generate control signals to other portions of the 
instrument. 

The final level of address decoding is done by four-line- 
to-sixteen-line decoder U2660. When enabled by the Y7 
output of U2550, this decoder separates the highest 64- 
address group decoded by U2550 into 16 individual control 
signals. In this level of decoding, address bits A4 and A5 
are not decoded, so that the 64 possible addresses 
consist of four overlayed blocks of 16 addresses each. 

Each of the control signals generated by the Address 
Decode circuitry are present only as long as the specific 
address definina that sianal is present on the Address 
Bus. However,-one of the addressable control signals 
decoded by U2550 and five of the addressable control sig- 
nals decoded by U2660 are used to either set or reset 
flip-flops U2650A, U2650B, and U2650D. The control sig- 
nals are, in effect, latched and remain present to enable 
multiplexers U2521, U2530, (diagram 2) and U170 
(diagram 4). When enabled, these multiplexers route ana- 
log control signals from DAC (digital-to-analog converter) 

sor that fall within the top 32K-bytes of addressable space 
cause one of the two read-only memory integrated circuits 
to be enabled. (See Address Decode description.) Instruc- 
tions are read out of the enabled ROM (or PROM) IC from 
the address location present on its 16 address input pin 
(A0 through A14, Page Select). The eight-bit data byte 
from the addressed locations is placed onto the Buffered 
Data bus (BDO through BD7) to be read by the Micropro- 
cessor. 

Random-Access Memory (RAM) 

The RAM consists of integrated circuit U2460 and pro- 
vides the Microprocessor with 8K-bytes of battery backed 
up temporary storage space for data that is developed 
during the execution of a routine. The RAM is enabled 
whenever an address in the lowest 2K-byte of addresses 
is placed on the Address Bus or whenever an address of 
8000 thru 9FFF is placed on the Address bus with either 
PBO, PB1, or PB2 set HI. When writing into the RAM, the 
write-enable signal (WE) on pin 27 of U2460 is set LO 
along with the chip enable (CE1) signal on pin 20. At the 
same time, the output-enable (OE) on pin 22 is HI to dis- 
able the RAM output drivers. Data is then written to the 
location addressed by the Microprocessor. If data is to be 
read from the RAM, the WE signal is set HI to place the 
RAM in the read mode, and the OE signal is set LO to 
enable the output drivers. This places the data from the 
addressed location on the buffered Data Bus where it can 
be read by the Microprocessor. 

The RAM also provides non-volatile storage for the cali- 
bration constants and the power-down front-panel set- 
tings. When power is applied to the instrument, the 
Microprocessor reads the calibration constants and gen- 
erates control voltages to set up the analog circuitry. The 
front-panel settings that were present at power-off are 
recalled and the instrument is set to the operating mode 
previous to power-off. 

Battery Circuitry 

The Battery circuit composed of BT2570, R2770, 
CR2770, CR2370, CR2371, and C2470 provides the 
standby voltage necessary to maintain the contents of the 
CMOS RAM (U2460). The circuit composed of R2530, 
U2620C, R2504, and R2506 provides the microprocessor 
a means of monitoring the battery voltage to detect when 
the battery needs to be replaced. 

U2101 (diagram 2) to the various analog control circuits. 

Timing Logic 

Read-only Memory (ROM) The Timing Logic circuit composed of U24408, and 
U2540F generates time- and mode-dependent signals from 

The Read-only Memory consists of one, 128K-byte control signals output from the Microprocessor. The 
ROM or two, 64K-byte ROMs that contain operating enable (E) signal output from the Microprocessor is a 1.25 
instructions (firmware) used to control processor (and thus MHz square wave used to synchronize oscilloscope func- 
oscilloscope) operation. Addresses from the Microproces- tions to processor timing. 
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Data applied to the Address Bus, Data Bus, and vari- 
ous control signals are allowed to settle (become valid) 
before any of the addressed devices are enabled. This is 
accomplished by switching the E signal HI a short time 
after each processor cycle begins. Inverter U2540F inverts 
the polarity of the delayed enable signal and enables the 
Address Decode stage only after the address bus has set- 
tled. 

Read-Write Latch U2440B is used to delay the 
processor's readlwrite signal (RI~) from the Microproces- 
sor to meet hold-time requirements of the RAM. At the 
same time, it generates delayed read and write enabling 
signals of both polarities to meet the requirements of 
Buffer U2350 and Latch U2450 (in the Microprocessor 
Data Bus) and various other devices in the Readout cir- 
cuitry (diagram 7). 

When R/W goes LO for a write cycle, Read-Write Latch 
U2440B is reset, and Q output (pin 9) is held LO, Latch 
U2450 is in its transparent state at this time, and data 
from the Microprocessor is applied asynchronously to the 
buffered Data Bus. At the end of the write cycle, the RIW 
signal goes HI, and the reset to U2440B is removed. The 
E signal also goes through a negative transition, and data 
on the Microprocessor data bus lines is latched into 
U2450. The next positive transition of the 1.25-MHz E sig- 
nal (112 E cycle after the R I ~  signal goes HI) clocks the HI 
level at U2440B pin 12 (the D input) to the Q output, and 
the a output (pin 8) goes LO. The 112 E cycle delay 
between the time RIW goes HI and the time that the Q 
output of U2440B goes HI keeps Latch U2450 outputs on 
long enough to meet the data hold time for the RAM. At 
the end of that delay time, pin 1 of U2450 goes HI, and 
the Latch outputs are switched to the high-impedance 
state to isolate it from the buffered Data Bus. 

READOUT FRAMING AND INTERRUPT TIMING. Binary 
counter U2640 is used to generate a readout-framing 
clock to the Readout circuitry and a real-time interrupt 
request to the Microprocessor via inverter U2540E. The 
readout-framing clock is a regular square-wave signal 
obtained from U2640 pin 12, 14 or 15 by dividing the 
1.25-MHz E signal by 512 (29), 1024 (21°), or 2048 (211). 
This clock tells the readout circuitry to load the next block 
(subframe) of readout information to be displayed. Pin 12 
is for a reduced interfere mode for TV applications, pin 14 
is used for retrofitability into older 2 line instruments, and 
pin 15 is for newer 4 line readout instruments. (See 
"Readout" description for further information concerning 
alphanumeric display.) The real-time interrupt request, 
which occurs every 3.3 ms, is obtained from pin 2 by 
dividing the E signal by 8192 (213). 

- 
When the real-time request occurs, IRQ (pin 4 of 

U2140) goes LO, and the processor breaks from execution 
of its mainline program. The Microprocessor first resets 
Binary Counter U2640 by setting pin 19 of U2301 (diagram 
2) HI (to generate the reset), then it resets pin 19 LO to 

allow the counter to start again. At this time, the Micropro- 
cessor sets analog control voltages and reads trigger 
status from the Display Sequencer (diagram 5). When this 
is completed, it reverts back to the mainline program. 

In addition to the analog control and trigger status 
update that occurs with each interrupt, on every fifth inter- 
rupt cycle, the Microprocessor also scans the front-panel 
potentiometers. Every tenth interrupt cycle, scanning the 
front-panel switches and checking the 5 0 4  DC inputs for 
overloads is added to the previously mentioned tasks. If all 
the tasks are not completed at the end of one interrupt 
cycle, the real-time interrupt request restarts the analog 
updates, but as soon as those are accomplished, the 
Microprocessor will pick up with its additional tasks where 
it was before the interrupt occurred. This continues until all 
tasks are completed. If any pot or switch changes are 
detected, the Microprocessor updates the analog control 
voltages and the control register data to reflect those 
changes prior to reverting back to the mainline program 
instructions. 

FRONT-PANEL SCANNING and 
ANALOG CONTROLS 

The Analog Control circuitry (diagram 2), under 
Microprocessor control, reads the front-panel controls and 
sets various analog control voltages to reflect these front- 
panel settings. The calibration constants determined during 
instrument calibration and the last 'stable" front-panel 
setup conditions are stored in battery backed up RAM. At 
power-on the stored front panel information is used to 
return the instrument to its previous state. 

Hardware I10 

Data transfer from the Analog Control circuitry to the 
Microprocessor is via Status Buffer U2220. Data bits 
applied to the input pins are buffered onto the Data Bus 
when enabled by the Address Decode circuitry. Via the 
Status Buffer, the processor is able to (1) determine the 
settings of front- and rear-panel pots and switches, (2) 
determine instrument type (24458 or 2455B), (3) determine 
if a triggered sweep is in progress, and (4) read the con- 
tents of the Readout RAM. When disabled, the buffer out- 
puts are switched to high impedance states to isolate 
them from the buffered Data Bus. 

Data transfer from the Microprocessor to the Analog 
Control circuitry is via registers U2210 and U2310. Via 
register U2210, the Microprocessor is able to select the 
pot-scanning multiplexers, turn the trigger LED on and off, 
and control other hardware via serial control data and the 
attenuator strobe. Via register U2310, the processor con- 
trols pot selection, ROM addressing, and power down tim- 
ing. 
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Front-Panel Switch Scanning nected from the input lines to the +5 V supply are pull-up 
The Front-Panel Switches are arranged in a matrix of resistors for the front-panel column lines. 

ten rows and five columns. Most of thi row-column inter- 
sections contain a switch. When a switch is closed, one of 
the row lines is connected to one of the column lines 
through a diode. Reading of the switches is accomplished Digital-to-Analog Converter (DAC) 
by setting a single row line LO and then checking each of 
the five column lines sequentially to determine if a LO is 
present (signifying that a switch is closed). After each of 
the five columns have been checked, the current row line 
is reset HI and the next row line is set LO for the next 
column scan cycle. A complete Front-Panel scan consists 
of all ten row lines LO in sequence and performing a five- 
column scan for each of the rows. 

DAC U2101 is used to set the various analog refer- 
ences in the instrument and is used to determine the set- 
tings of the front panel potentiometer. The 12-bit digital 
values to be converted are written to octal registers U2301 
and U2201 for application to the DAC input pins. The DAC 
then outputs two complementary analog currents that are 
proportional to the digital input data. (Complementary, in 
this case, means that the sum of the two output currents 

Row lines are set LO when the microprocessor writes a is always equal to a fixed value.) 

LO to one of the flip-flops in octal registers U2301 or 
U2201. The row data placed on the buffered Data Bus by 
the Microprocessor is clocked into the registers as two, 
eight-bit words by clocks from the Address Decode cir- 
cuitry (DAC LSB CLK for the lower eight bits and DAC 
MSB CLK for the upper eight bits). All eight outputs of 
register U2201 and two outputs of U2301 drive the ten 
rows of the front-panel switch matrix (the fifth line of the 
matrix is not used). Series resistors in the lines limit 
current flow and eliminate noise problems associated with 
excessive current flow. 

While each row is selected, the processor will scan 
each of the five column lines in sequence. To scan the 
columns, the processor increments three data select bits 
from U2301 that define the column to be checked. Eight- 
line data selector U2410 connects the associated column 
line to Status Buffer U2220. As each line is selected, the 
Microprocessor reads the Status Buffer to determine if the 
associated switch is open or closed. 

In addition to the front-panel switches, the CAUNO 
CAL jumper (P501) is checked to determine whether the 
instrument should be allowed to execute the calibration 
routines. The levels on U2410 pin 7 and 9 are read by 
scanning two additional columns at power-up. If the 
jumper is pulling the CAL bit LO, the operator will be 
allowed to use the calibration routines stored in firmware. 
If the NO CAL bit is pulled LO, the calibration routines may 
not be performed. If the jumper is removed, and neither bit 
is pulled LO, the Microprocessor is forced into a special 
diagnostic mode (CYCLE) used to record certain operating 
failures during long-term testing of the instrument. (See 
the 'Maintenance" section for an explanation of the diag- 
nostic modes.) Removing P501 or switching it between the 
CAL and NO CAL positions will not be recognized by the 
Microprocessor until the instrument is powered down and 
then turned back on. 

The resistors in series with the input lines to U2410 are 
current-limiting resistors that protect the CMOS eight-line 
data selector from static discharges. The resistors con- 

The maximum range of the output currents is estab- 
lished by a voltage-divider network composed of R2010, 
R2012, R2013, and R2011 conected to the positive and 
negative reference current inputs of the DAC (pins 14 and 
15 respectively). A + 10-V reference voltage applied to the 
DAC through R2013 sets the basic reference current. 
Resistor R2011 and potentiometer R2010 provide a means 
to adjust this current over a small range for calibration 
purposes. The nominal reference current is 1 mA, the DAC 
full-scale output current is 4 mA. The output currents flow 
through series resistors R2520 and ~2521 ,  connected to 
the + 1.36-V reference, and proportional voltages result. 

Pot Scanning 

The Pot Scanning circuitry, in conjunction with the 
DAC, derives digital values for each of the various front- 
panel potentiometers. Scanning of the pots is accom- 
plished by data selectors U2401, U2501, and U2601. 
Three bits are written to register U2310 and select the pot 
to be read. The bits are latched in the register and keep 
the pot selected until the register is reset. The Micropro- 
cessor writes a LO to the inhibit input pin (pin 6) of either 
U2401, U2501 or U2601 via register U2210 to enable the 
device. The enabled data selector connects the analog 
voltage at the wiper of the selected pot to comparator 
U2510. 

Comparator U2510 compares the analog voltage of 
each pot to the output voltage from the DAC (pin 18). To 
determine the potentiometer output voltage, the processor 
performs a binary search routine that changes the output 
voltage from the DAC in an orderly fashion until it most 
closely approximates the voltage from the pot. 

The conversion algorithm is similar to successive 
approximation and generates an eight-bit representation of 
the analog level. When the pot's value is determined, the 
Microprocessor stores that value in memory. Once all of 
the pots have been read and the initial value of each has 
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been stored, the processor uses a shorter routine to deter- 
mine if any pot setting changes. To do this the DAC out- 
put is set to the last known value of the pot (plus and 
minus a small drift value), and the status bit is read to see 
that a HI and LO occurs. If within the limits, the processor 
assumes that the pot setting has not changed and scans 
the next pot. When the processor detects that a pot set- 
ting has changed, it does another binary search routine to 
find the new value of that pot. 

Analog Control 

The operating mode and status of the instrument 
requires that various analog voltages (for controlling instru- 
ment functions) be set and updated. The digital values of 
the controlling voltages are generated by the Microproces- 
sor and converted by the DAC. Analog multiplexers U2521 
and U2530 (on diagram 2) and U170 (on diagram 4) route 
the DAC voltages to sample-and-hold circuits that maintain 
the control voltages between updates. 

The Microprocessor writes three selection bits to regis- 
ter U2301 that directs the DAC output to the appropriate 
sample-and-hold circuit and charges a capacitor (or capac- 
itors) to the level of the DAC. When the processor discon- 
nects the DAC voltage from the sample-and-hold circuit 
(by disabling the multiplexer) the capacitor@) remains 
charged and holds the control voltage near the level set by 
the DAC. Due to the extremely high input impedance of 
the associated operational amplifiers, the charge on the 
capacitor(s) remains nearly constant between updates. 

FRONT-PANEL CONTROLS 

The Front Panel is the operator's interface for control- 
ling the user-selectable oscilloscope functions. Along with 
the crt, it provides visual feedback to the user about the 
present operating state of the instrument. 

Most of the Front-Panel controls (diagram 3) are 'cold" 
controls; i.e., they are not connected directly into the sig- 
nal path. Therefore, associated circuits are not influenced 
by the physical parameters (such as capacitance, resis- 
tance, and inductance) of the controls. In addition, 
translating the analog output levels of most of the poten- 
tiometers to digital equivalents allows the processor to 
handle the data in ways that result in a variety of 
enhanced control features. 

To maintain the front-panel operating setup between 
uses of the instrument, the digitized values of the poten- 
tiometers and front-panel switch settings are stored in bat- 
tery backed up RAM so that when the instrument power is 
turned off, these control settings are not lost. Then, when 

power is next applied, the instrument will power up to the 
same configuration as when the power was last removed 
(assuming the settings of the non-digitized pots and 
switches remain the same). 

The Front-Panel Controls also allow the user to initiate 
and direct the diagnostic routines (and when enabled, the 
calibration routines) programmed into the read-only 
memory (ROM). These routines are explained in the 
Maintenance section of this manual. 

Front-Panel Switches 

The Front Panel Switches are arranged in a ten-row- 
by-five-column matrix, with each switch assigned a unique 
location within the matrix (see Figure 3-3). A closed switch 
connects a row and a column together through an isolat- 
ing diode. To detect a switch closure, the switch matrix is 
scanned once every 32 ms (every tenth Microprocessor 
interrupt cycle). When scanning, the Microprocessor 
sequentially sets each individual row line LO. A closed 
switch enables the LO to be passed through the associ- 
ated diode to a column line. When the processor checks 
each of the five column lines associated with the selected 
row, the LO column is detected. The intersection of the 
selected row and the detected column uniquely identifies 
the switch that is closed. Further information about switch 
scanning is found in the 'Front-Panel Scanning" descrip- 
tion located in the 'Analog Control" discussion. 

As each switch is read, the processor compares the 
present state of the switch to its last-known state (stored 
in memory) and, if the same, advances to check the next 
switch. When a switch is detected as having changed, the 
processor immediately reconfigures the setup conditions to 
reflect the mode change and stores the new state of the 
switch in memory. The detected status of the switch on 
each of the following scan cycles is then compared against 
the new stored data to determine if the switch changes 
again. The 32-ms delay between the time a switch is 
detected as having changed and the next time it is read 
effectively eliminates the effects of switching noise (switch 
bounce) that may occur after the switch is actuated. 

Front-Panel Pots 

The thirteen Front-Panel Potentiometers, READOUT 
INTENSITY, and INTENSITY are 'cold" controls that con- 
trol the linear functions of the instrument. (SCALE ILLUM 
and FOCUS are not considered part of the Front-Panel 
Control circuitry for the purposes of this description.) All 
are digitized and control their functions indirectly. Data 
Selectors U2401, U2501, and U2601 in the Analog Control 
circuitry (diagram 2) route the wiper arm voltage of the pot 
being read to comparator U2510 where it is compared 
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with the output of DAC U2101. The processor changes As the initial pot settings are determined, a digital 
the DAC output until it most closely matches the output representation of each value is stored in memory. The pro- 
voltage of the pot, then stores the digital value of the cessor then checks each pot against its last-known value 
'match". See the 'Pot Scanning" description in the 'Ana- to determine if a pot has moved. If a pot is detected as 
log Control" discussion for further information on the read- moving, the processor executes a routine that converts 
ing of pot values. the movement (displacement from last-set value) into a 

corresponding control voltage. 

Like the switch matrix scanning, the Front-Panel pot 
scanning routine is performed every 16 ms. When entered, 
the routine reads the settings of the 'last-moved" pot and 
one "unmoved" pot. Each succeeding scan continues to 
read the last-moved pot in addition to a new unmoved pot. 
In this way, each pot is monitored, but most of the scan 
time is devoted to the pot that is still moving (needing con- 
tinuous updating). 

When producing the actual analog control levels, the 
processor can manipulate the digital values read for the 
various pots before sending the output data to the DAC. 
This allows many of the oscilloscope parameters to vary in 
an enhanced fashion. The pot data is manipulated by the 
processor in a manner that produces such features as 
variable resolution, continuous rotation, fine-resolution 
backlash, and electrically detented controls. 

FROM DATA 

LATCHES U2301 

AND U2201 

0 

COL 

COL 

COL 

TO DATA 

SELECTOR 

U2410 

I I 
I SWITCHMATRIX* I 
L - - - - - - - - - - - - - - - - -  -1 

NOTE: NOT ALL MATRIX POSITIONS ARE USED 

6019-05 

Figure 3-3. Front-panel switch matrix. 
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With all thirteen Front-Panel Potentiometers, READOUT 
INTENSITY, and INTENSITY controls, the processor reads 
the magnitude and direction of pot rotation and produces 
variable-resolution control voltages. If a pot's direction of 
rotation changes, the magnitude of the change from the 
last-set position remains small, or if it was not the last pot 
moved, a fine-resolution control voltage results. In the 
fine-resolution range, a given rotation displacement will 
cause a small control voltage change. The same displace- 
ment farther away from the last-set reference will cause a 
proportionally larger control voltage change, producing a 
coarse-resolution effect. If the changing pot is the last one 
moved and the direction of rotation remains the same, the 
algorithm continues from where it left off during the 
preceding scan; producing control voltage changes with 
the same increment as it was last using. 

The delta reference controls (A REF OR DLY POS and 
A) are continuous-rotation potentiometers. They each con- 
sist of two pots ganged together with their wiper arms 
electrically oriented at 180" apart. As the wiper of one pot 
is leaving its resistive element, the wiper of the other pot 
comes onto its element. The Microprocessor has the abil- 
ity to watch the output voltage from each wiper and when 
it detects that the controlling wiper is nearing the end of 
its range, it will switch control over to the other wiper. The 
routine the processor uses to watch these pots sets the 
associated control voltage on the basis of relative voltage 
changes (AV) that occur. Switching between the pots to 
change control to the opposite wiper arm is based on 
specific voltage levels being sensed. 

Sensing specific voltage levels is also used when read- 
ing the VOLTSIDIV VAR, SECIDIV VAR, and HOLDOFF 
controls. These pots have both a mechanical detent and a 
processor-generated electrical detent. As one of these 
controls is moved out of the mechanical detent position, 
the processor watches the analog voltage changes that 
occur; but the associated control voltage will not change 
until a specific voltage level (the electrical detent level) is 
reached. Once the electrical detent value is exceeded, the 
processor begins to vary the associated control voltage in 
response to further pot rotation. When returning to the 
mechanical position, the electrical detent level is reached 
first, and the variable voltage action is stopped before the 
mechanical detent is entered. 

Front-Panel Status LEDs 

Light-emitting diodes (LEDs) are used to provide visual 
feedback to the operator about the oscilloscope status 
and operating mode by backlighting front-panel nomencla- 
ture. A 48-bit status word, defining the diodes to be 
illuminated, is generated by the processor and then serially 
clocked into the six LED-Status Registers (U3001, U3002, 
U3003, U3004, U3005, and U3006). The registers hold the 
selected diodes on until the next update. Whenever the 
processor detects that a front-panel control has changed 

(and a new status display is required), a new status word 
is generated and applied to pin 1 of U3002. As each of the 
bits is clocked into the QA position of U3002, the preced- 
ing bit is shifted to the next register position. After 48 bits 
have been clocked into (and 40 bits through) U3002, all 'six 
LED-Status registers are full and contain the LED illumina- 
tion pattern to be displayed to the user. A LO at any Q 
output of the registers illuminates the corresponding front- 
panel LED. 

The TRIG'D LED is not driven by the LED-Status 
Register. It is driven by the Analog Control circuitry and 
illuminated whenever a triggered sweep is in progress. 

ATTENUATORS AND PREAMPS 

The Attenuators and Preamps circuitry (diagram 4) 
allows the operator to select the vertical deflection factors. 
The Microprocessor reads the Channel VOLTSIDIV 
switches and VOLTSIDIV VAR controls and then digitally 
switches the attenuator and sets the preamplifier gains 
accordingly. 

CHANNEL 1 AND CHANNEL 2 ATTENUATORS 

The Channel 1 and Channel 2 Attenuators are identical 
in operation, with corresponding circuitry in each channel 
performing the same function. Therefore, only the Chan- 
nel 1 circuitry is described. 

Input signals from the Channel 1 input connector are 
routed through an attenuator network by four pairs of 
magnetic-latch relay contacts. The position of the relays is 
set by Microprocessor data placed into Auxiliary Control 
Register U140. Relay buffer U110 provides the necessary 
drive current to the relays. 

Four input coupling modes (1MQ AC, GND, 1MQ DC, 
and 50 Q DC) and three attenuation factors (lX, i 10, and 
+ 100) may be selected by closing different combinations 
or relay contacts. The three attenuation factors, along with 
the variable gain factors of the Vertical Preamplifier, are 
used together to obtain the crt deflection factors. The 
relays are magnetically latched and once set, remain in 
position until new attenuator-relay-setting data and 
strobes are generated. (See the 'Auxiliary Control Regis- 
ter" description for a discussion of the relay-latching pro- 
cedure.) 

The 50 Q termination resistor has a thermal sensor 
associated with it that produces a dc voltage (CH 1 OVL) 
proportional to the input power. Should the input power 
exceed the normal safe-operating level for the 50 Q DC 
input, the termination resistor temperature will exceed the 
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normal operating limit and change the output voltage of 
the thermal sensor. The amplitude of this dc level is 
periodically checked via comparator U2510 and DAC 
U2101 (on diagram 2) and allows the Microprocessor to 
detect when an overload condition is present. When an 
overload occurs, the processor switches the input coupling 
to the 1 MR position to prevent damage to the attenuator 
and displays 50 R OVERLOAD on the crt. 

Compensating capacitor C105 is adjusted at the time of 
calibration to normalize input capacitance of the 
preamplifier to the attenuator. 

A probe-coding ring around the BNC input connector 
passes probe coding information (a resistance to ground) 
to the Analog Control circuitry for detection of probe 
attenuation factors. The readout scale factors are set to 
reflect the detected attenuation factor of the attached 
probe. 

Auxiliary Control Register 

The Auxiliary Control Register allows the Microproces- 
sor to control various mode and range dependent func- 
tions of the instrument. Included in these functions are: 
attenuation factors, input coupling, Channel 3 and Channel 
4 gains, vertical-bandwidth limiting, the X-Y display mode, 
and the state of the measurement PAL. 

When the Microprocessor sets the input coupling mode 
and attenuation factors for Channel 1 and Channel 2, a 
series of eight, 16-bit control words are serially clocked 
into shift registers U140 and U150 (eight bits in each regis- 
ter). Each control word is used to set the position of one 
of the eight attenuator and coupling relays (four relays are 
in each attenuator assembly). Each control word will have 

diode (again either CR130 or CR131) to further turn off the 
opposite transistor. This action results in one transistor 
being fully on and the other one being fully off. The 
saturated transistor sources current through the two 
stacked relay coils to the LO output of either U140 or 
U150 (current sink) to close the selected contacts. Once 
set, the magnetic-latch feature will hold the relay set to 
this position until opposing data is clocked into the Aux- 
iliary Control Register and strobed into the relay. All coil 
leads for the remaining relays are set HI, and only the 
selected relay will be set. 

To set the seven remaining Attenuator and coupling 
relays, the sequence just described is repeated seven 
more times. Whenever the Microprocessor determines that 
the attenuation factor or input coupling has changed, the 
entire relay-setting procedure is repeated for all eight 
relays. 

After the coupling and attenuator relays have been 
latched into position, the Auxiliary Control Register is free 
to be used for further circuit-controlling tasks. Eight more 
bits of control data are then clocked into U140 either to 
enable or disable the following functions: vertical 
bandwidth limiting (BWL), triggered X-Y mode (TXY), the A 
and B Sweep Delay Comparators (BDCA and BDCA), and 
slow-speed intensity limit (SIL); or to alter the Channel 3 
and Channel 4 gain factors (GA3 and GA4). Four other 
bits are clocked into register U150: one to produce the 
CTC signal, one to control the scale illumination circuit 
during SGL SEQ display mode, and two (CNTL1 and 
CNTL2) to control the state of the measurement PAL, 
U975. The CTC control bit is used to enable a sweep-start 
linearity circuit in the A Sweep circuitry (diagram 5) on the 
2 ns and 20 ns per division sweeps. 

Analog Control Demultiplexer 
one HI bit. This bit will correspond to the specific relay When enabled by the Address Decode circuitry, Analog 
'Ontact be Relay buffers U1 lo and Control Demultiplexer U170 directs the analog levels 
Channel 1) and U120 and U130B Channel 2, are Dar- applied to pin 3 from DAC U2101 (diagram 2) to one of six 
lington configurations that invert the polarities of all bits. sample-and-hold circuits. In the Preamplifier circuitry, the 
This results in a LO being applied to only the coil lead sample-and-hold circuits maintain the VAR gain and DC 
associated with the contact to be closed; all other coil Bal control-voltage levels applied to both the Channel 
leads are held HI. and Channel 2 Pream~lifiers U100 and U200 between 

To set a relay once the control word is loaded, the 
Microprocessor generates a AlTN STRB (attenuator 
strobe) to U130G pin 7 via R129 and C130. The strobe 
pulses the output of U130G LO for a short time. This out- 
put pulse attempts to turn on both Q130 and Q131 (relay 
drivers) via their identical base-bias networks. Due to the 
lower level from the turned on Darlington relay buffer (cou- 
pled through the associated coil diode and either CR130 or 
CR131 to one of the bias networks), one transistor will 
turn on harder as the AlTN STRB pulse begins to forward 
bias the transistors. The more positive collector voltage of 
the transistor turning on harder is fed through the bias 

updates. Two of the ~imul t i~ lexers outputs direct analog 
levels to the Holdoff and Channel 2 Delay offset sample- 
and-hold circuits (diagram 5).  Routing is determined by the 
three-bit address from register U2301 (diagram 2) applied 
to Demultiplexer U170 on pins 9, 10, and 11. 

Channel 1 Preamplifier 

Channel 1 Preamplifier U100 converts the single-ended 
input signal from the Channel 1 Attenuator to a differential 
output signal used to drive the Vertical Channel Switch. 
The device produces either amplification or attenuation in , 
predefined increments, depending on the control data writ- 
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ten to it from the Microprocessor. The preamp also has 
provisions for VAR gain, vertical positioning, and a trigger 
signal pickoff. 

The Channel 1 vertical input signal is applied to pin A of 
Channel 1 Preamplifier U100. Control data from the pro- 
cessor is clocked into the internal control register via pin 
22 (CD) by the clock signal applied to pin 23 ( CC ). The 
data sets the device to have an input-to-output gain ratio 
of 2, 4, or 10, depending on the VOLTSIDIV control set- 
ting. 

Two analog control voltages set by DACs modify the 
differential output signal at pins 9 and 10. The front-panel 
Channel 1 POSITION control supplies a position signal to 
U l  00 pin 17 (via MUX U2530 and sample-and-hold U2430 
and C2432) that vertically positions the Channel 1 display 
on the CRT. A DC Bal signal is applied to pin 2 of U100 
from MUX U170 via the sample-and-hold circuit composed 
of U160A and C177. This DC BAL signal is a dc offset-null 
level that is determined during the automatic DC Bal pro- 
cedure. The offset value is stored as a calibration constant 
in RAM and is recalled at regular intervals to set the DC 
Bal level, holding the Preamplifier in a dc balanced condi- 
tion. 

The Channel 1 VOLTSIDIV VAR control is monitored by 
the Microprocessor during the front-panel scanning rou- 
tine. When the processor has determined where the 
VOLTSIDIV VAR control is positioned, it causes DAC 
U2101 (diagram 2) to produce a corresponding control 
level and routes it to the VAR gain sample-and-hold circuit 
composed of U160D, C179, and associated components. 
The control voltage at the output of U160D (pin 14) sets 
the variable gain of the Preamplifier. 

A pickoff amplifier internal to U100 conditions the 
trigger signal and provides the proper signal level at pin 15 
to drive the AIB Trigger Generator (U500, diagram 5). The 
pickoff point for the trigger signal is prior to the addition of 
the vertical position offset, so the position of the signal on 
the crt has no effect on the trigger operation. However, 
the pickoff point is after the DC Bal and Variable gain sig- 
nals have been added to the signal so both of these func- 
tions will affect trigger operation. 

Common-mode signals are rejected from the trigger sig- 
nal by the circuitry composed of operation amplifier U450B 
and associated components. The inverting input of U450B 
(pin 6) is connected to the common-mode point between 
APO+ (pin 12) and TPO- (pin 15) of U100. Any 
common-mode signals present are inverted and applied to 
a common-mode point between R451 and R453 to cancel 
the signals from the differential output. A filter network 
composed of LR 180 and the built-in circuit board capaci- 
tor (5.6 pF) reduces trigger noise susceptibility. Trigger sig- 

nals for options are obtained from J100. 

The Channel 1 input signal used to provide the horizon- 
tal deflection for the X-Y displays is obtained from U100 
pin 11. The components between pin 11 and the Horizon- 
tal Output Amplifier provide phase compensation of the 
signal. During instrument calibration, the delay produced 
by C115, C116, L115, R115, and variable capacitor C118 
is matched to the 78-ns delay of the vertical delay line 
(DL1 00, diagram 6). 

Channel 2 Preamplifier 

Operation of Channel 2 Preamplifier U200 is nearly 
identical to that of the Channel 1 Preamplifier just 
described. The exceptions are that the output polarity of 
the Channel 2 signal may be either normal or inverted and 
that the signal obtained from the BPO+ output (pin 11) is 
conditioned differently for a different purpose than in the 
Channel 1 Preamplifier circuitry. 

Inverting the Channel 2 signal for the CH 2 INVERT 
feature is accomplished by biasing on different amplifiers. 
The control data clocked into the internal control register 
from pin 22 sets up the necessary switching. 

The Channel 2 BPO+ signal at U200 pin 11 provides 
an accurate representation of the Channel 2 signal at the 
rear-panel CH 2 OUT connector. 

Channel 3 and Channel 4 Preamplifier 

The functions provided by the Channel 3 and Channel 4 
Preamplifier are similar to those provided by the Channel 1 
and Channel 2 Preamplifiers. The single-ended CH 3 and 
CH 4 input signals are converted to differential signals, 
and vertical gain and vertical positioning are added to the 
output signals. Trigger pickoff signals are generated for 
both channels and are routed to the Trigger hybrid. 

Channel 3 and Channel 4 gains may be either 0.1 volt 
per division or 0.5 volt per division. The logic levels of con- 
trol bits applied to U300 pin 30 (GA3) and pin 31 (GA4) 
from Auxiliary Control Register U140 sets the gain of the 
Channel 3 and Channel 4 preamplifiers respectively. Verti- 
cal positioning of the Channel 3 and Channel 4 signals on 
the crt is controlled by the voltage levels applied to pin 29 
(POS3) and pin 32 (POS4) from the front-panel CH 3 and 
CH 4 POSITION potentiometers (via MUX U2530 and 
sample-and-hold amplifiers U2430C and C2333 and 
U2430D and C2332). 

Dc offsets in the output signal due to any tracking 
differences between the +5-V and the -5-V supply to 
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U300 are reduced by the tracking regulator circuit com- 
posed of U165A, Q190, and associated components. 
Operational amplifier U165A and Q190 is configured so 
that the output of voltage at the emitter of Q190 follows 
the -5-V supply applied to R198. This tracking arrange- 
ment ensures that the supply voltages are of equal magni- 
tudes to minimize dc offsets in the output signals. 

Scale Illumination 

The Scale lllumination circuit consists of U130C, 
U130D, U130E, U130F, and associated components. The 
circuit enables the operator to adjust the illumination level 
of the graticule marks on the crt face plate using the 
SCALE ILLUM control. 

Components U130C through U130F, depicted on 
diagram 4 as inverters, are actually Darlington transistor 
pairs. Figure 3-4 is a simplified illustration of the Scale 
lllumination circuitry, redrawn to show U130C through F 
as Darlington transistor pairs for the purpose of the follow- 
ing description. 

Darlington transistors U130D and U130E control the 
current flow to scale-illumination lamps DS100, DS101, 
and DS102. Base drive current for U130D and U130E via 

#I - 
SCALE 

Figure 3-4. Scale illumination circuit. 

R133 is set by the front-panel SCALE ILLUM pot R134. 
Voltage at the more negative end of the pot is set by the 
self-biasing configuration of U130F and R135. The voltage 
level established by these two components is two diode 
drops above ground (= 1.2 V) so that, at full counterclock- 
wise rotation, the wiper voltage of the SCALE ILLUM pot 
will just match the turn-off point of U130D and U130E. The 
voltage at the other end of the pot is set by the collectors 
of U130D and U130E. As the SCALE ILLUM pot is 
advanced, the base drive to U130D and U130E increases, 
and the voltage on their collectors moves closer to ground 
potential. This increases the current through the scale- 
illumination lamps to make them brighter and produces 
some negative feedback to the base circuit through the 
SCALE ILLUM pot. Negative feedback stabilizes the base 
drive to U130D and U130E to hold the illumination level 
constant at the selected setting of the SCALE ILLUM con- 
trol. 

During SGL SEQ display mode, the graticule is 
illuminated only once during the sequence for photographic 
purposes. In this mode, a HI is initially written to Auxiliary 
Control Register U150 (bit Q,). This turns on U130C and 
shunts the base drive current of U130D and U130E to 
ground. At the point in the sequence when the graticule 
should be illuminated, the processor writes a LO to bit QH, 
and Q130C is turned off. This enables U130D and U130E 
to turn on the lamps to the illumination level set by the 
SCALE ILLUM pot. 

DISPLAY SEQUENCER, 
TRIGGERS, AND SWEEPS 

The Display Sequencer circuitry (diagram 5) controls 
and sequences the "analog-type" oscilloscope functions in 
real time, dependent on control data it receives from the 
Microprocessor. The AIB Trigger circuitry, under control of 
the Display Sequencer, detects when triggering require- 
ments are met and initiates the appropriate sweep. The A 
Sweep and B Sweep circuits generate sweep ramps under 
control of the Display Sequencer when triggered by the 
AIB Trigger circuitry. 

Display Sequencer 

The Display Sequencer consists primarily of integrated 
circuit U650. This IC accepts analog and digital control 
signals from various parts of the instrument and, depend- 
ing on the control data string clocked into its internal con- 
trol register from the Microprocessor, will change control 
signals that it sends to other, signal-handling circuits. 

In the course of developing waveform displays, the 
Display Sequencer selects one or more vertical channels, 
sets the trigger source, and selects the horizontal display 
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mode. In most cases, the trigger selection does not 
change after it has been set unless a front-panel trigger 
control is changed. An exception is that in VERT 
TRIGGER MODE, the trigger source tracks the sequenc- 
ing of the vertical channels (unless AUTO LVL MODE, or 
CHOP VERTICAL MODE is also selected). Trigger source 
selection lines are c;. mged only during trigger holdoff time 
between sweeps. 

Fifty-five bits of serial data from the processor defining 
the instrument's operating sequence are applied to the 
Display Sequencer data input, pin 25. The data string is 
clocked into U650 to the internal control register by the 
processor-generated control clock applied to pin 24. The 
data string is organized in several fields, with each field 
defining the operating mode of one specific instrument 
function. 

Display Sequencer U650 controls the various functions 
defined by the data fields by setting the levels of the asso- 
ciated control lines. The functions and controlling signal 
lines for each function are as follows: 

VERTICAL DISPLAY SELECTION. CH 1, CH 2, CH 3, 
CH 4, ADD, and Readout Y signals are selected by the - 
VS1 , VS2 , VS3 , and VS4 control signals. See the 
Vertical Channel Switch description for further information. 

HORIZONTAL DISPLAY SELECTION. A Sweep, B 
Sweep, CH 1 (for X-Y displays) and Readout X are 
selected by the HSA and HSB control signals. See the 
Horizontal C ~ l p u t  Amplifier description for further 
information. 

TRIGGER SOURCE SELECTION. CH 1, CH 2, CH 3, 
CH 4, ADD, Line, and a sample of the vertical output 
signal (for calibration purposes only) are selectable as the 
Trigger SOURCE by the SROA , SR1A , ?%% , SROB , 
SRlB , and SR2B control lines (pins 28, 27, 29, 32, 31, 
and 30 respectively). See the A16 Trigger description for 
further information. 

TRIGGER HOLDOFF. Sweep recovery time and the 
circuit initialization time required when front-panel controls 
are changed are controlled by the THO (trigger holdoff) 
signal. 

DELTA TIME (At) DELAY SELECTION. DLY REF 0 or 
DLY REF 1 is selected by the DS (delay select) signal. 

TRIGGER and SWEEP ACTIVITY (STATUS). The 
activity of the Trigger and Sweep circuits,' as indicated by 
the SGA , SGB , TSA , and i?% lines, is reported to the 

Microprocessor via the TSO (trigger status output) line - 
when clocked by the TSS (trigger status strobe) signal. 

INTENSITY CONTROL. The readout intensity, display 
intensity, and display intensity compensation are controlled 
by the BRIGHT output level. 

DISPLAY BLANKING. Display blanking for CHOP 
VERTICAL MODE, Readout transitions, and front-panel 
control changes is controlled by the BLANK output. 

READOUT CONTROL. The vertical selection, horizontal 
selection, and intensity controls are all set to their readout - 
modes either at the end of an A Sweep ( SGA goes HI) or - 
in response to a readout request ( ROR ) from the 
Readout circuitry (diagram 7). While in the readout mode, 
the BLANK control signal is driven by the readout blank - 
( ROB ) input signal on pin 5 (also from the Readout - 
circuitry). The readout active line ( ROA , pin 6), when set 
LO, tells the Readout circuitry that readout dots may be - 
displayed if necessary. The ROA signal is always set LO 
at the start of the trigger holdoff time following sweeps, 
and it is held there until the holdoff time is almost over. 
This allows the majority of holdoff time to be used for 
displaying readout dots. The Display Sequencer will switch 
the ROA signal back to HI before the end of holdoff so 
that the readout display does not interfere with display of 
the vertical signal at the triggering event. 

TRACE SEPARATION. Vertical separation between the 
A Sweep trace and the B Sweep traces (for alternate 
horizontal sweep displays), and between the reference B 
Sweep trace and the delta B Sweep trace (when delta 
time is selected in B Sweep only mode), is enabled by the 
TS1 +TS2 output. 

X i 0  HORIZONTAL MAGNIFICATION. Horizontal XI0 - 
magnification is controlled by the MAG output. 

CALIBRATOR TIMING. The 5-Hz to 5-MHz drive signal 
to the Calibrator circuitry is provided by the CT output. 

DELAY GATE OPERATION. Analog Switches U850B 
and U850C select the delay references for each sweep. 
Depending on the display mode and point in the display 
sequence, the DS control signal (U650 pin 40) routes one 
of the two analog delay references through U850B and 
U850C to the two sweep hybrids. The selected reference 
level is compared against the changing sweep ramp 
voltages to generate the delay gates that control each 
sweep's functions. 

After an A Sweep has been initiated by a trigger, a 
delay gate circuit within U700 compares the A Sweep 
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ramp voltage to the selected delay reference. When the 
sweep ramp reaches the delay reference level, the DG 
(delay gate) output goes LO, enabling the B trigger portion 
of U500 and B Sweep hybrid U900. Then, when B trigger- 
ing occurs (for TRIG AFT DLY mode), the AIB Trigger - 
hybrid sets the TGB (trigger gate B) signal LO, initiating - 
the B Sweep. In RUN AFT DLY mode, however, the TGB 
signal to U900 is held LO, and the B Sweep is initiated at 
the end of the A Sweep delay time when the A Sweep 
delay gate goes LO. 

STATUS MONITORING. As the Display Sequencer 
controls the display system in real time, it continually 
monitors the trigger and sweep operations and updates 
the internal trigger status register accordingly. The 
Microprocessor checks the contents of this register every 
3.3 ms to determine the current status of the trigger and 
sweep circuitry. The Microprocessor reads the trigger 
status register by generating a series of trigger status 
strobe ( ) pulses (U650 pin 19) to serially clock the 
contents of the register out to the TSO (trigger status 
output) line and onto the Data Bus (via Status Buffer 
U2220 on diagram 2). The system status information 
obtained by this check is used for AUTO LVL triggering, 
AUTO free-run triggering, detecting the completion of all 
sweeps in a SGL SEQ display, automatic measurement 
functions, and during instrument calibration. 

INTENSITY CONTROL. The Display Sequencer controls 
the intensity for both sweep and readout displays. The 
analog levels at pins 22 and 23 determine the basic 
intensity level of the displays. Two internally generated 
DAC currents (developed by multiplying the IREF current 
at pin 20 by two processor-generated numbers stored 
internally) are added to the basic intensity level currents to 
produce the display intensity seen on the crt (see Table 3- 
1). The two DAC currents added to the INTENSITY 
current are dependent on sweep speed, number of 
channels being displayed, and whether or not the XI0 
MAG feature is in use. These added currents increase crt 
beam current and hold the display intensity somewhat 
constant under the varying display conditions. The 
resulting current is applied to Z-Axis Amplifier U950 
(diagram 6) from the BRIGHT output of the Display 
Sequencer (pin 21). 

To produce the intensified zone on the A Sweep trace 
for A intensified by B Sweep displays, an additional 
current is added to the crt drive signal by the Z-Axis 
Amplifier during the concurrence of the SGAt and SGBZ 
(sweep gate A and B z-axis) signals. 

The readout intensity (ROI) level, controlled from the 
front-panel READOUT INTENSITY pot (via MUX U2530 
and sample-and-hold U2630A and C2732). The Micropro- 
cessor increases readout intensity when the pot is rotated 

Table 3-1 
Intensity Control 

D;zy 1 ;z[; 1 Resulting Current 
Selects at BRIGHT Output 

XIY 1 Dl (display intensity) only 

Dl + A SWP DAC current jc current 

Readout ROI (readout intensity) only 

either direction from center. Minimum readout intensity 
current occurs at the midpoint of the READOUT INTEN- 
SITY pot rotation. The Microprocessor also detects to 
which side of center the READOUT INTENSITY control is 
set. Depending on the status received, the processor sets 
up the Readout circuitry (diagram 7) to display either all of 
the readout information or just the 'delta type" readouts. 

Blanking of the crt display during CHOP VERTICAL 
MODE displays or when switching between dot positions 
in the readout displays is controlled by the Display 
Sequencer's BLANK output (pin 3). When the signal is LO, 
the crt z-axis is turned on to the selected intensity level; 
when HI, the crt display is blanked. 

READOUT CONTROL. The readout request signal 
( ROR ), the readout active signal ( ROA ), and the readout - 
blank signal ( ROB ) control readout displays. During the 
first part of the holdoff time, up until one or two holdoff 
ramps before holdoff time ends (dependent on the sweep - 
rate), the Display Sequencer sets the ROA signal line LO. 
While the ROA line is LO, the Readout circuitry may 
dis~lav readout character dots if necessary. Durina 
readoh displays, the horizontal and vertical select signals 
( , HSB , m, , , and VS4 ) are all set HI. 
This deselects the waveform-related sweep and deflection 
signals and gives display control to the Readout circuitry. 
While readout information or cursors are being displayed, 
the BLANK output signal (pin 3) is controlled by the - 
readout blank ( ROB ) signal from the Readout circuitry, 
and the readout intensity (ROI) signal pin (pin 23) controls 
the BRIGHT output level. 

During holdoff, - the Display Sequencer always sets the 
readout active ( ROA ) line LO. As previously described, - 
setting the ROA signal LO allows the Readout circuitry to 
display readout dots. In some settings of the SECIDIV 
switch, with adequate trigger rates, holdoff time is pro- 
vided for the Readout circuitry to'display all the readout 
information without causing noticeable display flicker. 
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In those cases where the holdoff time is insufficient to 
prevent flicker, a portion of the, Readout circuitry will 
request display control by setting the readout request - 
( ROR ) signal LO. The Display Sequencer recognizes all 
readout requests immediately and switches the horizontal 
and vertical select lines to the readout display mode. The 
Readout circuitry displays one readout dot and then resets 
the readout request HI to switch back to the display of 
waveforms. Readout requests occur as required during 
sweep times to keep the readout display up to date. (See 
"Readout" description for further information). 

TRACE SEPARATION. The TRACE SEP feature is 
used to position the alternate B Delayed Sweep trace 
downward from the A Sweep when Alternate Horizontal 
Display Mode (TURN-ALT) is active. It is also used when 
either the At or l/At measurement function is used with B 
Sweep only displays. In the latter case, the TRACE SEP 
control vertically positions the trace(s) associated with the 
A control. 

When the Display Sequencer determines that trace 
separation should be active, the LO TSlN level at pin 7 is 
routed to pins 9 and 8, the TS1 and TS2 outputs (con- 
nected together). This LO output turns off transistor Q600 
(diagram 6), thereby enabling the trace separation voltage 
from the front-panel TRACE SEP pot (via MUX U2530 and 
sample-and-hold U2630C and C2631) to be applied to pin 
42 of Vertical Output Amplifier U600. To disable the trace 
separation function, the Display Sequencer sets the TS1 
+ TS2 control line HI, turning on Q600 and shunting the 
trace separation signal to ground. 

XI0 MAG SELECT. The MAG (sweep magnifier) output 
(pin 39) drives the magnifier control input (pin 14) of 
Horizontal Output hybrid U800 and the select input (pin 9) 
of analog switch U860C (diagram 6). Analog switch U860C 
routes a magnifier gain-control voltage to the Horizontal 
Amplifier to set the horizontal gain for the XI0 magnified 
displays. 

CH 2 DELAY OFFSET. The VS2 (vertical select, 
channel 2) output applied to analog switch U860B at pin 
10 routes a calibrated offset voltage from sample-and-hold 
buffer U165D to both sweep hybrids when the Channel 2 
vertical signal is being displayed. The offset voltage is 
used to eliminate the apparent propagation delay between 
the Channel 2 and the Channel 1 (or CH 2 and either one 
of the other channels). A step in the calibration procedure 
allows use of the front-panel Channel 2 Delay Offset 
feature to be either enabled or disabled. When enabled, 
the Channel 2 offset may be adjusted up to ?500 ps (with 
respect to Channel 1) using the A control. 

CALIBRATOR TIMING. The Calibrator timing signal 
(CT) from the Display Sequencer is generated by an 
internal counter. The counter divides the 5-MHz clock 
input at pin TC (timing clock) by a value that is a function 
of sweep speed. The resulting square-wave output signal 
drives the Calibrator circuit. For ease of sweep rate 
verification, the Calibrator signal provides a display of five 
complete cycles on the crt at sweep speeds from 100 ms 
per division to 0.1 ps per division. Below 100 ms per 
division, the Calibrator output frequency remains at 5 Hz; 
and above 0.1 ps per division, the Calibrator frequency 
remains at 5 MHz. 

When chopping between vertical channels, the Display 
Sequencer adds a 200-ns skew at the end of some 
sweeps to desynchronize the chop frequency from the 
sweep speed (to prevent the sweep from locking onto the 
chop frequency). Due to this, the Calibrator signal has an 
irregular pulse repetition characteristic between sweeps. 
This will not be apparent when observing the Calibrator 
signal on the instrument crt since the skew is synchro- 
nized to the sweep, but may be observed when the Cali- 
brator output signal is used with other instrumentation. 
The skew can be eliminated by setting the instrument to 
SGL SEQ Mode (to shut off the sweeps). 

Holdoff Circuitry 

The holdoff circuit, used to delay the start of a sweep 
until all circuits have recovered from the previous sweep, 
is made up of U165C, (2154, (2155, and associated com- 
ponents. Operational Amplifier U165C and capacitor C180 
form a sample-and-hold buffer used to set the charging 
current for holdoff-ramp integrating capacitor C171. A 
control voltage from digital-to-analog converter (DAC) 
U2201 (diagram 2) via multiplexer U170 (diagram 4) is 
stored on C180. The stored voltage level sets the base 
voltage for both Q154 and Q155 via amplifier U165C. 
Transistors Q154 and Q155 form a current-mirror with 
nearly equal collector currents. Transistor Q154 is a 
current-to-voltage converter that provides negative feed- 
back to U165C, setting loop gain. Transistor Q155 acts as 
a constant-current source that charges integrating capaci- 
tor C171, producing a linear holdoff ramp. 

A comparator circuit in U650 detects when the ramp 
crosses a predefined threshold voltage (approximately +3 
V). When the threshold is reached, pin 10 of U650 (HRR) 
goes LO and the integrating capacitor is discharged. At 
that same time, an internal counter that keeps track of the 
holdoff ramp cycles is incremented. The ramps continue to 
be generated and reset until the holdoff ramp counter has 
counted the number of ramp cycles defined by the sweep- 
rate-dependent holdoff data field stored in the Display 
Sequencer control register. At all sweep speeds except 5 
ns per division, the count is at least two holdoff ramp 
cycles. The front-panel variable HOLDOFF control affects 
holdoff time by varying the HOLDOFF control voltage to 
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U165C (from the DAC), changing the charging rate of 
integrating capacitor C171. 

When holdoff time requirements are met (determined by 
the number of ramps counted), the Display Sequencer sets 
the THO (trigger holdoff) signal LO. This enables both the 
A Sweep hybrid (U700) and the A Trigger circuitry in U500. 
The Trigger circuit begins monitoring the selected trigger 
source line and, when a triggering event is detected that 
meets the triggering requirements defined by the stored 
control data, initiates the A Sweep and sets the TSA 
(trigger status, A Sweep) line to Display Sequencer U650 
LO (indicating that the A Sweep has been triggered). 

As the A Sweep circuit (U700) responds to the trigger, 
it sets the SGA (sweep gate A) line LO (via U980A) indi- 
cating that an A Sweep is in progress. After the sweep 
has run to completion, U700 sets the SGA line HI signaling 
the end of sweep. The Display Sequencer then sets the 
THO line HI, resetting AIB Trigger hybrid U500 and A 
Sweep hybrid U700 in preparation for the next sweep. 

Triggers 

The AIB Trigger hybrid (U500) and associated circuitry 
select the triggering signal source for each horizontal 
sweep as directed by the Display Sequencer. When the 
proper triggering criteria to initiate a sweep are detected, a 
triggering gate signal is produced to start the selected 
sweep. 

Control data from the processor defining trigger mode, 
coupling, and slope parameters for each trigger is clocked 
into two storage registers internal to U500 by the A TRIG 
CLK signal on pin 23 ( CCA ) and the B TRIG CLK signal 
on pin 47 ( CCB ). The Display Sequencer selects the A -- - 
trigger source with the SROA , SR1A , and SR2A signal 
lines; the B trigger source is selected using the SROB , - 
SRlB , and SR2B signal lines. Table 3-2 illustrates trigger 
source selection. 

To initiate the A Sweep, the trigger hybrid compares 
the selected signal to the analog trigger level input at pin 
13, the TLA (trigger level A). B trigger signals are com- 
pared to the TLB (trigger level B) signal at pin 37 when 
trigger B Sweeps are required. When the proper trigger - 
signal is detected, U500 outputs a trigger gate ( TGA or 

) to the appropriate sweep circuit to initiate that 
sweep. 

When an A Sweep is initiated, the trigger-status line 
( TSA ) (trigger status A, U500 pin 20) goes LO to signal 
the Display sequencer that a trigger has occurred. Until - - 
the sweep is completed, the TGA signal on pin 18 (or TGB 
signal on pin 42 for B Sweeps) remains LO. After the A 
Sweep is completed, the A Sweep Gate ( SGA ) from A 
Sweep hybrid U700 (via U980A) will go HI, causing the 
Display Sequencer to set its THO (trigger holdoff) line (pin 
13) HI. This resets the sweep hybrid and the trigger hybrid 
in preparation for the next trigger event. 

Table 3-2 
Trigger Source Selection 

'During calibration routines from the Diagnostic Monitor. 

The B Trigger Holdoff input (THOB, U500 pin 39) is held 
HI (keeping the B Trigger reset) until the A Sweep Delay 
Gate (DG, U700 pin 41) goes LO (see the following A 
Sweep description). When DG goes LO, the B Trigger por- 
tion of U500 is enabled. The B Sweep Trigger functions in 
a manner similar to that of the A Sweep Trigger just 
described. During a parametric measurement, the THOB 
line may be driven by either A Sweep Delay Gate, or BHO 
from the measurement PAL, U975. If CNTL1 is LO, THOB 
is driven by A Sweep Delay Gate through the buffer 
transistor Q741. If CNTL1 is HI, Q741 is held off by Q742 
and THOB is driven by BHO. 

Trigger Source 

CH 1 

CH 2 

ADD 

CH 3 

CH 4 

LINE (or BWLB)a 

Select Inputs 

A Sweep 

SR2A(B) 

H 

H 

H 

L 

L 

H 

When properly triggered, the A Sweep circuit generates 
linear sweep ramps of selectable slopes. When amplified, 
these ramp signals horizontally sweep the crt beam across 
the face of the crt. The A Sweep circuitry consists of 
U700, Q709, Q710, Q741, U910B, U980A, and associated 
components. 

The A Sweep ramp signal is derived by charging one of 
several selectable capacitors from a programmable 
constant-current source. Capacitor selection depends on 
the sweep-rate-dependent control data (CD) on pin 29 that 
is clocked into A Sweep hybrid U700 by the A SWP CLK 
on pin 28 ( CC ). This sweep-rate data causes some inter- 
nal logic to select either hybrid-mounted capacitors CTO or 
CT1 or capacitor C708 at the CT2 (timing capacitor two) 
pin. An additional capacitor, C709, may be selected (via 
Q709 and Q710) if the control data asserts the TCS (tim- 
ing capacitor select) signal on pin 9. TCS will be HI for A 

--- 
SRl A(B) 

H 

L 

L 

H 

L 

H 

SROA(B) 

L 

H 

L 

L 

H 

H 
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Sweep speeds slower than 1 ms per division. Capacitor 
C707 and associated circuitry form a linearity compensa- 
tion circuit. 

The constant current to charge the selected capacitor is 
derived from the DAC-controlled voltage, A TIM REF (A 
timing reference), generated on the Control Board. The 
ITREF input (U700 pin 24) is held at zero volts by an inter- 
nal programmable current-mirror circuit at that input (see 
Figure 3-5). The A TIM REF voltage is applied to the 
current mirror via series resistors R723 and R724 to 
establish the input reference current (ITREF). The output 
of this current mirror is related to the input reference 
current by a multiple 'M" that is set by a control data field 
stored in the internal control register of U700. The derived 
output current (M x ITREF) is connected to another pro- 
grammable current-mirror circuit, U910B, external to the 
hybrid. The output of U910B provides the actual charging 
current and is a control-data-selected multiple of the M x 
ITREF current. 

At the time of calibration, the processor will vary the 
ITREF input current until the slope of the output ramp for 
specific current-mirrorltiming capacitor combinations is 
precisely set. The values of A TIM REF at these settings 
allow the processor to precisely calculate the characteris- 
tics of the current-mirror circuits at their various multiplica- 

I TREF I 12K I 
A 

T I M  
REF 

1 PROGRAMMABLE I I 
CURRENT CHARG l NG 

CURRENT TO 
CAPAC l TOR 
SELECT l ON 

NETWORK 

tion factors and the charging characteristics of the timing 
capacitors. These values are stored as calibration con- 
stants in nonvolatile memory (RAM U2460, diagram 1). 

Once the calibration constants are set, any setting of 
the SECIDIV switch causes the Microprocessor to recall 
the associated calibration constants from RAM. The pro- 
cessor then calculates the proper value of A TIM REF 
based on the selected timing capacitor and the current- 
mirror multiplication factors. 

If the SECIDIV VAR control is out of the calibrated 
detent position, the processor will decrease the A TIM 
REF voltage from the maximum, in-detent value by an 
amount proportional to the position setting of the VAR 
control. At the maximum, fully counterclockwise setting of 
the VAR control, the ITREF current is one-third that of the 
normal, in-detent current. 

For A Sweep hybrid U700 to initiate a sweep at the 
selected rate, the AUXTRIG (auxiliary trigger) input (pin 3), 
the THO (trigger holdoff) line from the Display Sequencer - 
(on pin I ) ,  and the TRIG (trigger) line from the trigger 
hybrid (on pin 2) must all be LO. With these three inputs 
LO, the A SWEEP ramp begins, and the sweep gate 
( SG ) output (pin 45) goes LO. The buffered sweep gate 
signal ( SGA ) at the output of U975 returns to the Display 
Sequencer through R981 to indicate that the A Sweep is 
active. The sweep gate signal is used by various other cir- 
cuits for their timing activities and is held LO until the A 
SWEEP ramp ends. The buffered (negative) sweep gate is 
inverted and routed to the rear-panel A GATE output con- 
nector via U975. 

Diodes CR752 and CR753 and associated components 
form a charging network that permits delaying the timing 
of the end-of-A-Sweep gate signal ( SGAZ ) for B Sweep 
displays. For normal A Sweep operation with the SGBZ 
signal HI, the SGAZ signal will end quickly, since the 
capacitance associated with Z-Axis hybrid U950 input 
(diagram 6) will be charged positively through both R753 
and R754. For B Sweep operation ( SGBZ is LO), the end 
of the SGAZ gate signal will be delayed slightly (with 
respect to the normal sweep gate) since charging of the 
Z-Axis input capacitance will be at a slower rate through 
R754 only. This allows more of the B Sweep to be 
displayed than would otherwise be possible. 

The A Sweep Delay Gate (DG) signal acts as the 
trigger holdoff (THO) signal for the B Sweep and the B 
Trigger circuitry. It is generated by comparing the A 
SWEEP ramp voltage to the selected delay reference (DR) 
level from analog switch U850C. As the ramp voltage 
crosses the delay reference level, the delay gate (DG) out- 

Figure 3-5. Sweep generator. put signal goes LO, removing the HI THO level to the B 
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Sweep. This enables the B Sweep to run immediately in 
RUN AFT DLY B Trigger Mode or, when in TRIG AFT 
DLY B Trigger Mode, enables the B Sweep to run when a 
B triggering event occurs. 

The BDCA (A Sweep bypass-delay comparator) input 
(U700 pin 39) is a data bit from Auxiliary Control Register 
U140 (diagram 4) that, when HI, sets the A Sweep DG 
output LO at the beginning of the A Sweep. This enables 
the B Sweep to run immediately at the start of the A 
Sweep and is used for calibration purposes and for 
options. 

The capacitive load (part of the etched-circuit board) at 
the RDA (retrace delay adjust) input (U700 pin 4) is used 
to delay the retrace of the sweep until the Z-Axis drive is 
fully turned off in response to the SGAZ gate going HI. 
This delay prevents any part of the retrace from being 
seen. 

B Sweep 

Operation of B Sweep hybrid U900 is similar to that 
just described for the A Sweep with the following excep- 
tions: the THO input (and thus sweep enabling) is con- 
trolled by the A Sweep hybrid or the Measurement PAL, 
U975, and not the Display Sequencer (see the preceding A 
Sweep description). The timing capacitor select output, 
TCS, is not used, and only three timing capacitors are 
selectable (two on the B Sweep hybrid at CTO and CT1 
and one externally at CT2). 

Calibrator 

The Calibrator circuit, composed of Q550, U165B, 
U550A, B, C, and D, and associated components, gen- 
erates a square wave output of precise amplitude and fre- 
quency characteristics. The CALIBRATOR signal provided 
at the front-panel output connector is useful for adjusting 
probe compensation and verifying VOLTSIDIV, SECIDIV, 
and At (delta time) calibration. Output frequency is con- 
trolled by the Display Sequencer and is set to display five 
cycles across the ten crt graticule divisions at sweep 
speed settings from 100 ns per division to 100 ms per divi- 
sion. This feature allows quick and easy verification of the 
sweep rates. The Calibrator circuitry is essentially a volt- 
age regulator that is alternately switched on and off, pro- 
ducing the square-wave output signal. 

When the timing signal (CT) from the Display 
Sequencer to the base of U550D is LO, U550C (configured 
as a diode) is forward biased, shunting bias current away 
from Q550, keeping it turned off. When transistor Q550 is 
off, the front-panel CAL OUT connector is pulled to ground 
potential through R558, setting the lower limit of the CALI- 
BRATOR output signal. 

As the CAL signal goes from LO to HI, the emitter of 
U550D is pulled HI to reverse bias U550C. Bias current for 
Q550 is established, and the transistor is turned on. The 

voltage at the emitter of Q550 rises to a level of +2.4 
volts, determined by the voltage regulator composed of 
U165B, U550A, U550B, and associated components. This 
regulated level is applied to the front-panel CALIBRATOR 
connector through a voltage-divider network composed of 
R557 and R558. This produces an output voltage of 400 
mV with an effective output impedance of 50 Q .  

Since the frequency of the CALIBRATOR signal is con- 
trolled by the same divider chain that controls operation of 
the vertical chopping rate, the intentional 2004s shift 
added to the chop signal at the end of some sweeps (to 
desynchronize the chopping rate from the sweep rate) 
shows up on the CALIBRATOR signal as an irregular- 
width pulse. This shift is not apparent when viewing the 
CALIBRATOR signal on the instrument providing the sig- 
nal (since the skew occurs during sweep-retrace time), but 
it should be taken into account when using the CALIBRA- 
TOR signal with other instrumentation. The skew can be 
eliminated from the signal by setting the instrument 
TRIGGER MODE to SGL SEQ (to shut off the sweeps). 

The VOLTS Parametric Measurement is made using 
the same methods and circuitry that is used in the Auto 
Level trigger mode to find the peak voltages. The accuracy 
of the VOLTS measurement is based on the accuracy of 
the trigger level and the DC balance of the instrument. 

All of the time-based Parametric Measurements use the 
A and B Sweep gates and delay gates as the basis for the 
measurements.The measurement PAL, U975, controls the 
signal flow while in the Parametric mode. The measure- 
ment flip-flop, U980B, reports the state of a variety of con- 
ditions to the SLlC through the - line. The SLlC data is 
read by the processor system and used to compute the 
desired measurement. 

VERTICAL CHANNEL SWITCH AND 
OUTPUT AMPLIFIERS 

The Vertical Channel Switch (diagram 6) selects the sig- 
nal source for vertical deflection of the crt beam. The Vert- 
ical, Horizontal, and Z-Axis output amplifiers provide the 
signal amplification necessary to drive the crt. 

Vertical Channel Switch 

The Vertical Channel Switch consists of hybrid Channel 
Switch U400, that selects one of the vertical signals for 
application to the Vertical Output Amplifier, and a com- 
bined switchlamplifier circuit that converts the single-ended 
readout vertical signal into a differential signal for applica- 
tion to the Channel Switch. 
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Table 3-3 
Vertical Display Selection 

Select Inputs ~ 

Channel selection is controlled by the Display 
Sequencer through VS4 signals applied to the vertical 
channel selection pins (pin 24, pin 25, pin 13, and pin 14 
respectively). (See Table 3-3 for the Vertical Display Selec- 
tion.) When a vertical select line is LO, the associated 
input signal pins are connected to the differential output 
(+OUT, pin 11 and -OUT, pin 3). The CH 5 input signal 
(Readout Vertical) is added to the output whenever both 
the VS3 and VS4 select signals are HI but will only contain 
readout information when the readout select logic (U975A 
and U975C) detects that the Display Sequencer has set 
both the Horizontal Select signals ( HSA and HSB ) HI 
(readout selected). 

READOUT SWITCHIAMPLIFIER. Transistors U485A, 
U485B, U485C, U485D, and U475C, along with their 
associated components, make up an analog switch circuit 
that routes either the readout vertical signal at the base of 
U485A or the ground reference at the base of U485C to 
the output at the emitter of U475C. The signal selected 
depends on the complementary voltages applied to the 
emitter junctions of the two emitter-coupled transistor 
pairs, U485A and B and U485C and D. The selection 
voltages are developed by voltage-divider networks on the 
complementary logic outputs of U975A and U975C. 

When readout information is to be displayed, the hor- 
izontal select inputs to U980B and U980C go HI and the 
output of NAND-gate U975C goes LO. The LO applied to 
the divider network of R498, R484, and R471 pulls the 
anode of CR484 low enough to reverse bias it. This for- 
ward biases the emitter-coupled pair U485A and B via 
R483. NAND-gate U975A inverts the LO and applies a HI 
to the junction of R497 and R485. The HI forward biases 
CR485, and the emitters of U485C and D are pulled to a 
level in excess of +2 V, reverse biasing the transistor 
pair. With U485C and D reverse biased, the ground refer- 
ence level at the base of U485C is isolated from the out- 
put, while the readout vertical information is allowed to 
pass through the forward-biased transistor pair. 

When readout information is not being displayed, a HI is 
present at the output of NAND-gate U975C. The HI for- 
ward biases CR484 and, when inverted by U975A, reverse 
biases CR485. With the biasing conditions reversed, the 
transistor pair of U485C and D becomes forward biased 
and U485A and B becomes reversed biased. The ground 
reference level present at the base of U485C is coupled to 
the output, while the readout vertical signal is isolated. 

The output signal (either the readout vertical signal or 
the ground reference level) is applied to the CH5+ input of 
Channel Switch U400 via R495 and R412. The inverting 
amplifier circuit composed of U475A, U475B, U475D, and 
associated components inverts the readout vertical signal 
for application to the CH5- input. The amplifier is an 
inverting unity-gain configuration with transistors U475A 
and U475B connected as an emitter-coupled pair. The 
base of U475A is referenced to ground through R482. The 
base of U475B is pulled to the same level by the negative 
feedback from emitter-follower U475D through R478. The 
noninverted signal is applied to the base of U475B through 
R492 and will attempt to increase or decrease the current 
to the base of U475B, depending on the amplitude and 
polarity of the signal. However, the negative feedback from 
the collector of U475B (via U475D and R478) will hold the 
base of U475B at the ground reference level. The feed- 
back current through R478 develops a voltage drop across 
R478 that is equal in amplitude but opposite in polarity to 
the noninverted vertical readout signal. The inverted 
readout signal is applied to the Channel Switch on pin 2 
(CH5-) via R476 and R402. 

The HF ADJ (high-frequency adjust) potentiometer 
R417 (2455B only) and resistor R416 (connected to pin 16) 
adjust the high-frequency response of the Channel Switch 
hybrid. 

Vertical Output Amplifier 

Vertical Output Amplifier U600 is a hybrid device that 
provides the final amplification of the selected vertical sig- 
nal, raising it to the level required to drive the crt deflection 
plates. Vertical deflection signals from the Vertical Channel 
Switch are delayed approximately 78 ns by Delay Line 
DL100. This delay allows the Sweep and 2-Axis circuits to 
turn on before the triggering event begins vertical 
deflection of the crt beam, thereby permitting the operator 
to view the triggering event. The bridged-T network, com- 
posed of inductors and capacitors built into the circuit 
board, corrects phase-distortion introduced by the delay 
line. The RLC networks connected between the output 
pins of U400 are adjusted during calibration to obtain the 
correct overall high-frequency response of the vertical 
deflection system. The vertical signal from the Delay Line 
is applied to pins 10 and 3 of U600. The RL network 
connected between pins 8 and 5 (COMPA and COMPB) of 
U600 compensates the signal for the skin-effect losses 
associated with the delay line. 

Amplifier gain and vertical centering are adjusted by 
R638 and R639 respectively, primarily to match the 
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amplifier hybrid to the crt installed in the instrument. The 
Dynamic Centering circuit sinks an intensity-dependent 
correction current away from the vertical centering input at 
pin 39. The correction signal holds the vertical centering 
stable over a wide range of varying display intensities. 
Readout jitter adjustment pot R618 is used to minimize 
thermal distortion in the output amplifier to reduce jitter in 
the display readout. 

The vertical output signal at pins 28 and 33 of U600 
(OUT A and OUT B) is applied to the vertical deflection 
plates of the crt (diagram 8) via L628 and L633. The 
deflection plates form a distributed-deflection structure 
that is terminated by a hybrid resistor network. One ele- 
ment of the terminating network is an adjustment poten- 
tiometer used to match the network impedance to that of 
the crt. 

BANDWIDTH LIMITING. Bandwidth limiting coils L644 
and L619, along with capacitors built into U600, form a 
three-pole filter used to roll off high-frequency response of 
the Vertical Output amplifier above 20 MHz. To limit the 
vertical bandwidth, the (bandwidth limit) input to 
U600 (pin 16) is pulled LO. It may be set LO either by the 
BWL control data bit from Auxiliary Control Register U140 
(diagram 4) when the operator selects the Bandwidth Limit 
feature or automatically by the output of NAND-gate 
U975A in the Vertical Channel Switch circuitry (via CR616) 
when the readout is being displayed. 

TRACE SEPARATION. The voltage applied to the TS 
(trace separation) input of U600 (pin 42) is used to offset 
the output levels to vertically shift the position of the trace 
on the crt. During normal sweep displays, TS1 + TS2 
signal applied to the base of Q600 by the Display 
Sequencer (diagram 5) is HI, and the transistor is turned 
on. The TRACE SEP level at the junction of R642 and 
CR600 is shunted to ground, and no offsetting at the 
output signal will occur. For those displays in which trace 
separation should occur, the Display Sequencer switches 
the base of Q600 to ground level to turn off the transistor. 
The trace separation level set by front-panel TRACE SEP 
control R3190 (via MUX U2530 and sample-and-hold 
circuit U2630C and C2631) is applied to the TS input of 
U600, and a corresponding offset of the displayed trace 
will occur. 

BEAM FIND. As an aid in locating off-screen or 
overscanned displays, the instrument is provided with a 
beam-finding feature. When the front-panel BEAM FlND 
button is pushed, the beam-find input pin (BF, pin 15) of 
U600 will be pulled HI. While BF is HI, the dynamic range 
of Vertical Output Amplifier U600 is reduced, and all 
deflected traces will be held to within the vertical limits of 
the crt graticule. 

Also, the activation of the BEAM FlND switch is 
detected by the microprocessor during its normal Front- 
Panel Switch Scanning. When detected, this generates a 
User Request SRQ if option 10 is installed. 

OUTPUT PROTECTION CIRCUIT. A current-limit circuit 
composed of transistors Q623 and (2624 protects the 
Vertical Output Amplifier from a short-circuited output or a 
bias-loss condition. Either of these fault conditions will 
cause excessive current to flow into pins 30 and 31 of 
U600. Current in FET a624 is limited to the IDSS current, 
so the voltage at pins 24, 30 and 31 will drop. This 
decreases the forward bias on pass-transistor Q623 and 
lowers the voltage at pin 23 of U600 enough to provide 
some degree of protection for the device. 

Horizontal Amplifier 

The Horizontal Amplifier circuitry consists of a Horizon- 
tal Output Amplifier U800, a unity-gain buffer amplifier 
made up of the five transistors in U735, and associated 
components. 

UNITY-GAIN BUFFER AMPLIFIER. The amplifier circuit 
composed of U735A, B, C, D, and E along with their 
associated components, form a unity-gain amplifier that 
buffers the ramp signal from A Sweep Generator U700 to 
the Horizontal Output Amplifier. Transistors U735C and D 
form a differential pair with the negative excursion of their 
emitters limited to -5 V (clamped by U735E). Negative 
feedback from the collector of U735C to its base is via 
emitter-followers U735A and B (in parallel) which drive the 
A Sweep input (pin 18, A+) of Horizontal Output Amplifier 
U800. 

HORIZONTAL OUTPUT AMPLIFIER. Integrated circuit 
U800 provides the final amplification of the selected 
horizontal-deflection signal required to drive the crt. One of 
the single-ended input signals applied to the four input pins 
is converted to a differential-output signal at the output 
pins of the amplifier. The four deflection signals to U800 
are: the A sweep (pin 18, A+), the B Sweep (pin 16, B+), 
the Readout Horizontal signal (pin 17, RO) and the 
Channel 1 signal (used for horizontal deflection of the X-Y 
displays) at pin 20, the X+ input pin. Signal selection is 
done by an internal channel switch and is controlled by the - 
HSA (horizontal select A) and HSB (horizontal select B) 
signals from the Display Sequencer (see Table 3-4). 

Switching between unmagnified (XI) gain and magnified 
(XI0 gain) is also controlled by signals from the Display - 
Sequencer. For normal horizontal deflection, the MAG sig- 
nal on pin 14 of U800 is HI, and the gain of the output 
amplifier produces normal sweep deflection. Precise XI 
deflection gain is set by adjusting X1 Gain pot R860. 
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Table 3-4 
Horizontal Display Selection 

Control Level 
Selected 

Signal 

Readout (X) 

1 L 1 B Sweep Ramp 

L i  H I A Sweep Ramp 

When the XI0 MAG feature is selected, amplifier gain for 
the magnified sweeps is increased by a factor of 10. The - 
MAG signal from the Display Sequencer goes LO when 
magnified sweep is to be displayed. This switches the 
amplifier gain and switches analog switch U860C from the 
XI position to the XI0 position. Amplifier gain in the 
magnified mode is adjusted by adding or subtracting a 
small bias current using XI0 Gain control R850. Dc offsets 
in the amplifier and crt are compensated for, using Horiz 
Centering pot R801 to precisely center the display. An 
intensity-dependent position correction signal, used to hold 
the horizontal centering stable over a wide range of vary- 
ing display intensities, is also added at this point by the 
Dynamic Centering circuitry. 

L 

Timing and linearity of the sweep is affected by the 
amplifier transient response; and Trans Resp pot R802, 
connected to pin 2, is adjusted during calibration for 
optimum accuracy of the high-speed sweeps. 

As with the Vertical Output Amplifier, the Beam Find 
feature reduces the dynamic range of the Horizontal Out- 
put Amplifier. While the front-panel BEAM FIND button is 
pressed in, a HI is placed on U800 pin 15 via pull-up resis- 
tor R615, and the horizontal deflection is reduced, moving 
horizontally off-screen displays to within the graticule view- 
ing area. 

L 

2-Axis Amplifier 

X Input (from CH 1) 

Z-Axis Amplifier U950 turns the crt beam off and on at 
the desired intensity levels as the oscilloscope goes 
through its display sequence. The BRIGHT (brightness) 
signal applied to U950 pin 44 from the Display Sequencer 
U650 (diagram 5) is amplified to the level required to drive 
the crt control grid (via the DC Restorer circuitry) and sets 
the crt beam intensity. The BLANK input signal applied to 
U950 pin 5, also from the Display Sequencer, blanks the 
trace during sweep retrace, chop switching, and readout 
blanking by reducing the VZ OUT signal to a blanked level. 

Sweep gate z-axis signals ( SGAZ and SGBZ ) from the A 
Sweep and B Sweep hybrids (U700 and U900) respec- 
tively, (diagram 5) are applied to the Z-Axis Amplifier on 
pins 4 and 3. These signals turn the beam current on and 
off for the related displays and, when used in conjunction 
with the BLANK signal on pin 5, enable the sweeps to be 
blanked while still allowing the Readout circuitry to blank 
and unblank the crt for the readout displays. 

Control signals applied to U950 pin 48, pin 2, and pin 1 -- 
( HSA , HSB , and TXY respectively) switch some internal 
logic circuitry to enable or disable different input signals for 
the various types of displays. Table 3-5 illustrates the 
effects of the various input signals on the output signal for -- 
different combinations of HSA , HSB , and TXY. 

The Z-Axis hybrid has an internal limiter circuit that 
prevents the crt from being damaged during high-intensity, 
high-repetition-rate displays. A signal representative of the 
intensity setting and the sweep repetition rate is integrated 
on C957 and results in a control level at pin 7 of U950 
used to limit intensity of the crt beam. Maximum Grid drive 
is controlled by R949 on U950 pin 9. 

Focus tracking for intensity (VZ OUT) level changes is 
provided by the VQ OUT (quadrapole output voltage) sig- 
nal at pin 22 of U950. The VQ OUT signal varies the 
focusing voltages (and thus the focusing strength) of two 
quadrapole lenses in the crt (diagram 8). The VQ OUT sig- 
nal is related to the VQ OUT level exponentially and pro- 
vides the greatest auto-focus control at high intensity lev- 
els. Gain of the VQ OUT signal is set by the High-Drive 
Focus adjustment, R1842. The VQ OUT signal also drives 
the Dynamic Centering circuit and holds the display posi- 
tion stable during wide-range intensity level changes. 

Dynamic Centering 

The circuit composed of U3401, U3402, and associated 
components generates compensating signals to offset 
positioning effects that occur in the crt when the intensity 
is varied over a wide range. The VQ OUT signal from Z- 
Axis Amplifier U950 is exponentially proportional to the 
display intensity and dynamically controls the intensity- 
dependent offsets. 

Dynamic Centering adjustment pots R3401 and R3407 
set the gain and polarity of the signals at their related out- 
puts by varying the current in the emitter circuit of one of 
two emitter-coupled pairs of transistors. Adjusting the 
bias level, at either pin 4, above -- - 10.6 volts (deter- 
mined by R3410 and R3411 at the complementary inputs, 
pins 1) will generate an inverted signal, while adjusting the 
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Table 3-5 
Blanking and lntensity Control Selection 

Control Inputs Intensity Blanking 1 , Affected 1 Affected 1 

Xa I H I H I BRIGHT (RO level) I BLANK I Readout 

TXY 
I I I I I 

- 
HSA 

I I I I I 

L I L I L 1 BRIGHT, SGBZ. Z EXT 1 BLANK 1 X-Y 

X 
I I I I I 

- 
HSB 

X 

'X=State doesn't matter. 

H 

H 

bias levels below - 10.6 volts will cause a noninverted sig- 
nal. Amplitude of the resulting signal is dependent on how 
far from the - 10.6-volt reference the bias is set. The out- 
put signal is added or subtracted from the position voltage 
applied to the Vertical and Horizontal Output Amplifiers. 
Both pots are adjusted so that position shifts due to 
display intensity variations are minimized. 

BY 

L 

READOUT 

L 

L 

The Readout circuitry (diagram 7) is responsible for 
displaying the alphanumeric readout characters in the crt. 
An eight-bit character code specifying each character (or 
cursor segment) to be displayed is written from the 
Microprocessor to a corresponding location in the Charac- 
ter RAM U2920 (a 2K-x-8-bit, random access memory 
integrated circuit). Each of the following 128 locations in 

BY 

H 

the RAM, address locations 0 through 63 for the first and 
fourth readout lines and 128 through 191 for the second 
and third readout lines, corresponds to one of the 128 
possible character locations in the crt readout display (see 
Figure 3-6). The next 128 RAM locations, address loca- 
tions 64 through 127 for the first and fourth readout lines 
and 192 through 255 for the second and third readout 
lines, are used to store cursor segment information for the 
display of the AV and At measurement cursors. The eight- 
bit character code written to each location in RAM points 
to a block of addresses in Character ROM U2930. This 
block in the ROM contains the dot-position information for 
the specific character to be displayed at the associated crt 
position. 

Typical Display 

BRIGHT, Z EXT 

L 

Each character is made up of zero (for a space charac- 
ter) or more dots displayed in an eight-wide by sixteen- 
high dot matrix. Specific blocks of ROM addresses contain 
all the X-Y offset coordinates for the dots in a particular 
character in the readout. 'The coordinates are referenced 
to the lower-left corner of the character dot matrix. Each 

BRIGHT, SGBZ,Z EXT 

individual data byte in the block of ROM addresses con- 
tains both the X and the Y coordinates for one dot of the 
associated character. 

-- 
BLANK, SGAZ, SGBZ 

BRIGHT, w, Z EXT 

To display a character, a combination of the character 
position on the crt (the RAM address) and the byte of X-Y 
position data from Character ROM U2930 (relative to that 
character position) is applied to Horizontal and Vertical 
DAC (digital-to-analog converters) circuits, U2910 and 
U2905 respectively. In these circuits, the X-Y position data 
is converted to analog deflection signals used to position 
each dot in the crt readout display. Each of the position 
bytes are read from the block of ROM defining the charac- 
ter under control of the readout timing and sequencing cir- 
cuitry. The resulting dots, when displayed in sequence, 
form the character at the proper location on the crt. 

Delayed Sweep 

BLANK, SGAZ 

Readout I10 

Main Sweep 

BLANK, SGAZ 

The Readout I10 circuitry, composed of U2860, U2865, 
U2960, and associated components, provides the interface 
between the Microprocessor and the Readout board. Two 
types of data, Readout mode data and character data, are 
written to the Readout board serially via data bus line 
BDO. 

X-Y 

STORING A CHARACTER. Displaying a character 
starts with serially clocking 16 character data bits into a 
16-bit shift register formed by registers U2960 and U2860. 
The ROSl strobe (readout strobe one) from the Address 
Decode circuitry (diagram 1) is the clocking signal. The first 
eight bits of the loaded data indicate the character to be 
displayed, while the last eight select the location on the crt 
that the character is to be displayed. 

On positive-going transitions of the ROSl strobe, the 
data bit present on the BDO data line is shifted into the 
first latch of character address register U2960. The follow- 
ing negative-going edges of the strobe are inverted 
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by U2965A to produce a positive transition that shifts the nal are applied to the RAM enabling circuitry and deter- 
data bit present at U2960 pin 9 (QsH) into U2860. After mine when new character information will be written into - 
15 ROSl strobes have occurred, seven bits of character the Character RAM. With U2865 loaded with the mode 
data are latched into U2860, and the eighth character bit data, a final ROSl strobe clocks the eighth bit of charac- 
and seven of the character address bits are latched into ter data from U2960 to U2860 on the negative edge, and 
character address register U2960 (though they have not the positive edge of the strobe clocks the eighth character 
been shifted into their correct positions for addressing the address bit into U2960. 
RAM). 

With control bit Q, from U2865 LO, the outputs of 
At this point, the last character bit remains to be shifted U2860 are enabled and the eight bits of character data 

into the registers, but the operating mode must be set up (CDO through CD7) are written in parallel into the Charac- 
first to ensure correct operation upon shifting in the final ter RAM at the location selected by the eight-bit address 
bit. The eight bits of mode data are shifted into the mode from U2960. Register U2960 is enabled only when the 
control register U2865 by the ROS2 strobe. Bit Q, Readout is not displaying characters (the REST signal at 
( WRlTE ), along with the ROS2 and the R/ DLYD sig- pin 15 of U2960 is HI). 

8 HORIZONTAL DOT POSITIONS 
WITHIN EACH HORIZONTAL 

DISPLAY AREA-DETERMINED BY 
BITS 0-2 OF CHARACTOR ROM 

ONLY 
MAY 

16 VERTICAL 
DOT POSITIONS 

ABOVE LINE 
REFERENCE- < 

DETERMINED BY 
BITS 3-6 OF 

CHARACTER ROM 

*CA5 LINE 

FIRST 
Emour 
LINE \ 

I 

L 

\ SECONO 
\ 

\l&*DOur 
LINE \ 

REFERENCE - ' 

SMALL CHARACTERS 
ARE DISPLAYED I N  

TOP HALF OF A 
GIVEN DISPLAY AREA 

SUBFRAME- 
8 CHARACTERS 1 LARGE CHARACTERS 

REQUIRE 2 ADJACENT 
DISPLAY AREAS 

*CA5 H I  6 
CA7 LO 

(LINE 
REFERENCE) 

\ 
\ 

\ \  
\ \  \ \ 

RE&->\ LINE 

FOURTH \ 
Emour 

SMALL CHARACTERS 
LINE fl 

BE DISPLAYED ON 
BOTTOM LINE 

3 2  HORIZONTAL DISPLAY CA7 LO 
AREAS-DETERMINED BY (LINE 

CHARACTER COUNTER REFERENCE) 

*NOTE REFERENCE LEVEL I S  
WITH 003. 004. OD5. AND 

OD6 ALL LO 

Figure 3-6. Developing the readout display. 
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The character data register U2860 also provides a 
means for the Microprocessor to read data from the Char- 
acter RAM for partial verification of Readout circuit opera- 
tion (during the power-up tests). The eight bits of parallel 
data from the Character RAM location selected by charac- 
ter address register U2960 are loaded into U2860 by set- 
ting bit Q3 of mode control register U2865 LO. Inverter 
U2965C converts the LO to a HI and applies it to 
character-register U2860 at pin 1. The HI on pin 1, in com- 
bination with the fixed HI on pin 19 of U2860, switches the 
character register to the Parallel Load mode. The next 
positive transition of the strobe loads the eight data 
bits placed on the CDO through CD7 bus lines into the 
register in parallel. Bit Q3 is then returned HI, and the next 
positive transition of the ROSl strobe shifts the QA bit to 
pin 8 (Q,'), the RO DO (readout data out) line. Seven 
more ROSl strobes shift the remaining seven bits of char- 
acter data out onto the RO DO line to Status Buffer 
U2220 (diagram 2) to be read, one at a time, by the pro- 
cessor. 

Character RAM 

Character RAM U2920 provides temporary storage of 
the readout character selection data. This character data 
is organized as 256 eight-bit words that define the charac- 
ter that should be displayed at any given readout position 
on the crt. Cursor information is also stored in U2920 
when cursors are to be displayed. 

RAM locations may be addressed either from the 
Readout I10 stage by character address register U2960, 
as previously described, or by the Character Counter 
stage. Each of the following 128 address locations 
corresponds to a specific readout location on the crt. 
Address locations 0 through 63 correspond to the first and 
fourth readout lines and 128 through 191 to the second 
and third readout lines. The next 128 address locations 
store cursor information. Address locations 64 through 127 
correspond to the first and fourth readout line storage and 
192 through 255 to the second and third readout line 
storage. The eight bits of data written to one of these 
locations from the Readout I10 stage is a code that 
identifies the specific character (or cursor segment) that 
should be displayed at the associated crt location. After 
the display data is written into the RAM, the Character 
Counter is allowed to address the RAM, incrementing 
through the RAM address field. The eight-bit character 
codes for each display location are output to Character 
ROM U2930 in sequence. 

Character Counter 

The Character Counter stage consists of two four-bit 
counters (both within U2940) cascaded together to form 
an eight-bit counter and tristate buffer U2935 which drives 
the RAM address lines. 

in which the individual dots that make up the character are 
positioned on the crt and turned on. The EOCH (end of 
character) signal applied to U2855A prevents the counter 
from incrementing until all dots of the character have been 
displayed. As the last dot of a character is addressed, the 
EOCH bit at pin 2 of U2855A goes LO. The next GETDOT 
pulse increments U2940 (via U2855A), and the next RAM 
location is addressed to start the display of the next char- 
acter. Space characters have the EOCH bit set LO for the 
first 'dot" of the character and merely advance the 
Counter to the next character address without displaying 
any dots. See the Character ROM description for further 
explanation of the EOCH bit. 

Character ROM 

Character ROM U2930 contains the horizontal and 
vertical dot-position information for all of the possible char- 
acters (or cursor segments) that may be displayed. The 
eight bits of character data from the Character RAM are 
applied to the eight most-significant address inputs (A4 
through A1 1) of the Character ROM and select a block of 
dot-positioning data unique to the character to be 
displayed. The Dot Counter increments the four least- 
significant address lines (A0 through A3), causing the 
ROM to output a sequence of eight-bit words, each 
defining a dot position for the selected character. 

The three least-significant bits of a ROM dot-data word 
(DDO through DD2) select one of eight horizontal positions 
for the dot within an eight-by-sixteen character matrix (see 
Figure 3-6). The next four bits (DD3 through DD6) define 
the vertical position of the dot within the matrix. These 
dot-data bits are applied to the Horizontal and Vertical 
Character DACs, where they are converted to the analog 
voltages used to position the dot on the crt. 

The last dot-data bit DD7 is the EOCH (end of charac- 
ter) bit and, when LO, indicates that the last dot of the 
character is addressed. It is used to reset the Dot Counter 
(via U2855B) and enables the Character Counter to be 
incremented (via U2855A) after the last dot of a character 
has been displayed. 

Two servicing jumpers, J401 and J402, have been pro- 
vided to disable the Character ROM and force the DD7 bit 
( EOCH ) LO. In certain instances, these two conditions 
may be useful when troubleshooting the Readout circuitry. 
To prevent damage to the ROM output circuitry, J402 
should only be installed after J401 is installed (to disable 
the ROM). 

Dot Counter 

As the Character Counter addresses each RAM loca- The Dot Counter consists of two four-bit counters (both 
tion (the counter also determines the character screen within ~2870), O~-gate ~ 2 8 3 5 ~ ,  inverter U2980D, and 
location), a sequence of "dot display cycles" is Performed inverting input AND-gate U2855B. It sequences through a 
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block of addresses containing dot-position data for a 
selected character. The Dot Counter is incremented when 
a dot is finished (via Inverter U2980D) by the GETDOT sig- 
nal from the Dot Cycle Generator. 

The counter increments through the block of dot- 
position data until the last byte of the block is encountered - 
(last dot). This last data byte has the EOCH (end of char- 
acter) bit (DD7) set LO. The dot is positioned and 
displayed in the normal manner, but when the GETDOT 
signal occurs for the next dot display cycle, the EOCH bit 
is latched into U2905 and generates the (end of 
character, delayed one dot) signal at U2905 pin 15. With 
EOCH and both LO, the HI reset pulse produced 
at pin 4 of NOR-gate U2855B resets the counter and, 
except for space characters, the EOCH bit returns HI. As 
the reset is removed from the Dot Counter, it is reenabled 
for display of the next character. For space characters, the - 
EOCH bit will be detected as a LO when the first dot is 
read from the Character ROM, and the Character Counter 
will advance to the next character on the next rising edge 
of GETDOT. 

Counter U2870 and OR-gate U2835A enable characters 
of more than 16 dots to be displayed. Since most of the 
readout characters are small, using 16 dots or less, 
efficient data storage is achieved by storing the dot- 
position data as 16 consecutive bytes. For displaying 
these smaller characters, the least significant four bits 
from U2870 are sufficient to address the 16 possible dot- 
position bytes. 

When larger characters (up to 32 dots) are to be 
displayed, an additional bit of counter data must be used 
to address the ROM. This fifth bit comes from U2870 pin 
3 and is ORed by U2835A with bit CDO from the Charac- 
ter RAM. The block address for these larger characters 
always has bit CDO set LO, so the counter bit from U2870 
pin 3 is in control of the ROM address line at pin 4 of 
U2930. When displaying these larger characters, the dot - 
count goes beyond 16 dots before the EOCH bit is set LO. 
On the seventeenth character, the fifth counter bit (pin 3 of 
U2870) will go HI to address the next 16-byte block of 
character data in ROM U2930. The lower four bits of the 
DOT Counter then sequence through this additional block 
in the normal manner until the EOCH bit is encountered, 
resetting the counter. 

Horizontal DAC 

The Horizontal DAC generates the voltages used to 
horizontally position dots of the readout display on the crt. 
Five data bits (CAO through CA4) from the Character 
Counter stage position a character to the correct column 
in the display (32 possible columns across the crt), while 
three data bits from Character ROM U2930 (DDO through 
DD2) horizontally position the dots within the eight-by- 

sixteen character matrix (see Figure 3-6). 

The eight bits of position data are written to the per- 
manently enabled DAC each time a new dot is requested 
by the Dot Cycle Generator. The GETDOT signal applied 
to pin 11 (Chip Select) enables the DAC to be written into, 
and the falling edge of the 5-MHz clock applied to pin 12 
(Write) writes the data at the eight DAC input pins into an 
internal latch. The voltage at the DAC output pin changes 
to reflect the data present in the latch. 

Vertical Character DAC 

The function of Vertical Character DAC U2905 is similar 
to that of the Horizontal DAC just described. It is responsi- 
ble for vertically positioning each character dot on the crt. 
The Vertical DAC circuit is made up of six, D-type flip-flops 
(contained within U2905) and an accompanying resistor 
weighting network. The outputs of the flip-flops source 
different amounts of current to a summing node through a 
resistor weighting network. 

The six data bits are latched into U2905 on the rising 
edge of the GETDOT signal. Two bits of character address 
data (CA5 and CA7) from the Character Counter switches 
the vertical display position between the four readout 
display lines. When the display is to be in the bottom line, 
bit CA5 is set LO. With CA5 LO, Zener diode VR2925 is 
biased off and a small current is sourced to the summing 
node via R2925. Vertical position above this reference is 
determined by dot data bits DD3 through DD6. When the 
top line is to be displayed, the CA5 bit is set HI, biasing 
VR2925 on. A larger current is now sourced into the sum- 
ming node via R2925 and enough voltage is developed 
across R2926 to move the display to the top row of the 
crt. The CA7 bit is used to offset the top and bottom 
readout display lines to form the center two readout 
display lines. As before, the individual dots are then posi- 
tioned above this reference level by dot data bits DD3 
through DD6. 

Mode Select Logic and Analog Channel Switch 

The Mode Select Logic circuitry is composed of analog 
switches U2800 and U2805, buffers U2820A and B, gates 
U2810A, B, C, and D, U2900B and C, and part of U2905. 
It controls the readout display mode by selecting which 
deflection signals should drive the Horizontal and Vertical 
Deflection Amplifiers during a readout display. Five display 
modes are decoded by the Mode Select Logic: character 
display, vertical cursor 0, vertical cursor 1, horizontal cur- 
sor 0, and horizontal cursor l. 

For normal character displays, cursor select bit CA6 on 
U2800 pin 1 is LO. This LO signal passes through analog 
switch U2800 and is latched into U2905 when the 
GETDOT request from the Dot Cycle Generator goes HI. 
This latched LO selects the character display mode by 
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Table 3-6 
Readout Display Mode Selection 

O X  = State doesn't matter. 

forcing the outputs of U2900B and C and U2810A and B 
HI. The HI outputs of U2900B and C applied to the select 
input pins of analog switch U2805 cause the Horizontal 
DAC output signal applied to U2805 pin 11 to be routed to 
the Horizontal Amplifier (diagram 6) via buffer U2820B. 
The same HI logic levels cause NOR-gates U2810C and D 
to produce a LO at their outputs. This causes analog 
switch U2800 to route the Vertical DAC output signal 
applied to pin 12 to the Vertical Output Amplifier (also 
diagram 6) via buffer U2820A. 

For cursor displays, cursor select bit CA6 goes HI. This 
HI is routed through analog switch U2800 and latched into 
U2905 when GETDOT next goes HI. This produces a HI at 
U2905 pin 16, enabling the Mode Select Logic to decode 
output bits DD3, DD4, and DD5 (from U2905) to determine 
which of the four possible cursor modes is selected (see 
Table 3-6). Once one of the cursor modes is entered, ana- 
log switch U2800 routes a fixed HI from pin 5, pin 2, or pin 
4 to U2905 to keep the Mode Select Logic enabled. Char- 
acter display mode is reentered only when return-to- 
character-mode data is decoded (DD4 and DD5 both LO). 
When that occurs, U2800 routes the CA6 bit to U2905 
and, if the bit is LO, the cursor display mode is halted. 

Mode 
Selected 

Character Display 

Vert Cursor 1 

Horiz Cursor 1 

Vert Cursor 0 

Horiz Cursor 0 

Horizontal 
Signal 

Horiz DAC 

Horiz DAC 

DLY REF 1 

Horiz DAC 

CURSOR 0 

Control Bits 

CURSOR DEVELOPMENT. Cursors are displayed in 
short sections, alternating between both vertical positions 
(for the delta voltage cursors) or both horizontal positions 
(for the delta time cursors). When displaying delta voltage 
cursors, the CURSOR 0 level is routed to the Vertical 
Amplifier by analog switch U2800. This level determines 
the vertical position of one of the voltage cursors. 
Horizontal-positioning voltages for one segment of the 
cursor are routed from Horizontal DAC through analog 

Vertical 
Signal 

Vert DAC 

DLY REF 1 

Horiz DAC 

CURSOR 0 

Horiz DAC 

CA6 
(Cursor Select) 

L 

H 

H 

H 

H 

switch U2805 and buffer U2820B to horizontally position 
each of the dots making up the cursor segment. DLY REF 
1 is then used to vertically position the second cursor, and 
the Horizontal DAC positions each of the dots for that 
cursor segment. The cycle is repeated until all segments of 
both cursors are displayed. 

Return to character display Mode H 

Delta time cursor displays are similar in that the 
CURSOR 0 and DLY REF 1 signals are used to position 
the cursors. In this case, however, analog switch U2805 
selects the CURSOR 0 and DLY REF 1 sianals alternatelv 

DD5 

Xa 

L 

L 

H 

H 

to position the cursors horizontally, and the ~orizontal 
DAC output is routed via analog switch U2800 and buffer 
U2820A to vertically position the dots within each cursor 
segment. 

L 

Refresh Prioritizer 

DD4 

X 

H 

H 

L 

L 

The Refresh Prioritizer circuitry consists of U2850A and 
B, U2950A, U2990A, and U2985. It keeps track of how 
well the Readout circuitry is doing in displaying all the 
required readout information and maintains the overall 
refresh rate. Since the readout display must remain 
flicker-free and at a constant intensity over the entire 
sweep rate range, various modes of displaying readout 
information are provided. The Refresh Prioritizer keeps 
track of the display status and enables the various 
readout-display modes as required to produce minimal 
interference with the displayed waveform trace(s). 

DD3 

X 

L 

H 

L 

H 

L 

Ideally, readout information should be displayed only 
when the oscilloscope is not trying to display waveform 
traces. These times occur before a trace commences, 
after a trace is completed, or between consecutive traces. 
Displaying in this mode corresponds to 'priority one" in 

X 
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Figure 3-7. Readout display priorities. 

Figure 3-7 and causes no interference with the displayed 
waveforms. If the Readout circuitry is able to display all 
the required readout dots during the holdoff time between 
sweeps, the prioritizer U2985 will turn off the Dot Start 
Governor until the next subframe of readout information is 
to be displayed. When the sweep times are either too fast 
to finish a readout display during holdoff (at 5 ns per divi- 
sion no identifiable holdoff time exists) or too slow to allow 
flicker-free readout, readout display modes other than 
priority one are initiated. 

The next most desirable time for dots to be displayed is 
during "triggerable" time: that time between sweeps when 
the oscilloscope is waiting for a sweep trigger event to 
occur. This is designated priority two and may cause slight 
interference on the leading edge of the displayed trace if a 
dot is being displayed when the actual trigger occurs. 

Finally, the least desirable dot display time is during a 
waveform trace display. This display time is designated 
either priority three or priority four. (Priority four indicates 
a higher demand of display time.) In priorities three and 
four, dot displays occur during the main portion of the 
waveform display. However, the waveform blanking asso- 
ciated with these displays is relatively random in nature 
and is usually not noticeable. 

To start a readout display, the ROSFRAME (readout 
subframe) request from the Timing Logic (diagram 1) 
clocks the Q output of flip-flop U2850A HI. ROSFRAME 
is a periodic clocking signal used to hold the overall 
refresh rate constant and occurs at regular intervals, 
regardless of the state of the display. 

As the Dot Cycle Generator runs, it resets half of 
U2830 in the Dot Timer at somewhat irregular intervals 
with the STARTDOT signal (via inverter U2890A). The Dot 
Timer then starts a timing sequence, and the rising edge 
of the REFRESH signal from U2830 pin 4 clocks the 
latched ROSFRAME request from U2850A pin 5 to the Q 
output (pin 9) of flip-flop U2850B. 'This HI, applied to the 

S1 input (pin 10) of prioritizer U2985, sets it up to incre- 
ment with the next REFRESH clock applied to its clock 
input (pin 11). The LO a output of U2850B (pin 8) applied 
to the reset input of U2850A resets the latched ROS- 
FRAME request. See Figure 3-8 for an illustration of the 
timing sequence involved. 

The next REFRESH clock increments the display prior- 
ity to one by clocking a HI to the QD output (pin 12) of 
prioritizer shift register U2985. (Table 3-7 illustrates the 
operation of U2985.) The same clock latches the now LO 
ROSFRAME request at U2850B pin 12 to the Q output 
(pin 9), where it is applied to the S1 input (pin 10) of priori- 
tizer U2985. The LO on the S1 input of the prioritizer will 
remain until another ROSFRAME request from the Timing 
Logic occurs, and the encoded priority at the output pins 
of U2985 will remain as it is presently set. 

As each of the consecutive dots of the readout frame 
are displayed, the Dot and Character Counters increment 
until all dots of the subframe have been displayed (eight 
characters). As the Character Counter increments to 
address the next character of the display (first character of 
the next frame), the fourth bit of counter U2940 goes HI 
and sets the SO input (pin 9) of prioritizer U2985 HI via 
exclusive-OR-gate U2990A. The Dot Timer then clocks the 
prioritizer with a REFRESH clock on pin 11 of U2985, and 
the priority is decremented back to zero (indicating that 
the subframe is completed). The next ROSFRAME request 
starts the process over again to display the next subframe 
of readout display. The sequence just described is the 
priority one display mode and is used when holdoff time 
between sweeps allows all dots of the subframe to be 
displayed before the next ROSFRAME request occurs. 

If a second ROSFRAME request occurs before the 
Character Counter indicates the end of the subframe (to 
decrement the prioritizer back to zero), input S1 of U2985 
will be set HI (while the SO input pin remains LO) and the 

Table 3-7 
Operation of Prioritizer Shift Register 

Select Inputs 

H 1 L 1 L + QA (decrease priority) 

Mode 

SO 

H 

Sl  

H 

L 

L 

Parallel Load 

- 

H 

L 

- - - - 

H - QD (increase priority) 

Hold Data 
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Figure 3-8. Timing of Refresh Prioritizer. 

Prioritizer will increment to priority two (outputs Qc and 
QD go HI) on the next STARTDOT cycle. If this display 
priority still is inadequate to complete the subframe display 
before the next ROSFRAME request occurs, priority two 
will be incremented up to priority three, or even to priority 
four should the condition persist. Priority four is operation- 
ally the same as priority three, but it is used to keep the 
readout circuitry continuously displaying readout data on 
through the next subframe, thus allowing the display to 
catch up. If priority four is in effect, the next decrement 
that occurs at the end of a subframe only returns the 
prioritizer to priority three, not to priority two. 

The circuit composed of flip-flop U2950A and 
exclusive-OR-gate U2990A enables either edge of the CA3 
bit to decrement the priority of the display when a sub- 
frame is completed. Either a negative or positive transition 
on pin 2 of U2990A will cause the output at pin 3 go HI 
since the Q output of U2950A is still at the opposite level. 
The HI from U2990A indicates that the end of the present 
subframe has occurred, and it sets up the prioritizer to 
decrement with the next REFRESH clock. At the same 
time that the prioritizer decrements, the changed level of 
the CA3 bit is clocked through U2950A and causes the 
output of exclusive-OR-gate U2990A to return LO until the 
next subframe is completed. 

If the subframe is completed (SO on U2985 goes HI) 
when a ROSFRAME request is also pending (S1 is also 

HI), U2985 does a parallel load, reloading the present 
priority back into the prioritizer. Since, in this case, the 
subframe display was completed at the same rate as the 
ROSFRAME request occurred, the readout display priority 
is not changed. 

Dot Start Governor 

The Dot Start Governor detects the display priority 
from the Refresh Prioritizer and initiates dot-display cycles 
as the appropriate conditions are met. The conditions 
tested include display priority, sweep gate completion, dot 
completion, readout control status, and the readout active 
enable from the Display Sequencer. 

When the readout board status line (ACTIVE1 
ADDRESSABLE ) is HI (signifying display) and the REST 
line goes HI to indicate that the dot cycle is complete, 
AND-gate U2970C generates a HI at pin 8 (DOTOK) to 
signal that a new dot display is allowed. The HI from 
U2970C enables most of the gating in the Dot Start 
Governor. If the Refresh Prioritizer has encoded a display 
priority of either one or two, the output of exclusive-OR- 
gate U2990B is HI. When DOTOK from U2970C goes HI 
to enable a dot display, the LO reset from pin 6 of U2970B 
to pin 1 of flip-flop U2880A is removed. Now, when the A - 
Sweep gate ( SGA ) goes HI (beginning of Holdoff), the HI 
at the D input of U2880A is clocked to the Q output and 
the 5 output at pin 6 will go LO, requesting display of a 
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priority one or two dot. This LO dot request is propagated 
through U2885B, U2890D, U2890B, and U2890C and sets 
the STARTDOT signal LO. STARTDOT going LO resets 
Dot Cycle Generator shift register U2995 and counter 
U2830B of the Dot Timer. Resetting the Dot Cycle Gen- 
erator shift register causes the REST signal from U2995 
pin 13 to go to a LO, removing the HI DOTOK signal at 
U2970C pin 8. As DOTOK goes LO, STARTDOT at pin 8 
of U2890C goes HI to start the DOT Cycle Generator. At 
the same time the reset to U2880A is asserted via 
U2970B and the dot request is removed. Both the Dot 
Timer and the Dot Cycle Generator are now enabled and 
start the first dot-display cycle during holdoff time. 

After the Display Sequencer U650 (diagram 5) has time 
to respond to the end of the sweep gate, it sets the 
readout active signal ( ROA ) to pin 10 of U2880A LO. 
This sets pin 9 of U2855C LO, and the signal is pro- 
pagated through U2885C, U2965C and D, and U2890B, as 
before, resetting the Dot Timer and the Dot Cycle Genera- 
tor. REST then goes LO as before and starts the Dot 
Cycle Generator and Dot Timer. This cycle continues, 
displaying one dot per cycle (except for the first non- 
displayed dot of a character which is automatically initiated 
by EOCH2 , until the Display Sequencer determines that 
the readout time is over (sets ROA HI) or until the display 
priority is decremented to zero. 

When a display priority of three or four exists, the out- 
put of U2990B will be LO, and U2970B, U2880A, and the 
associated logic gates following it will not be able to ini- 
tiate a dot cycle. In either of these display priorities, 
U2970D, U2835C, U2980A, U2965B, and flip-flop U2950B 
detect the higher priority and generate a readout request - 
signal ( ROR ) to the Display Sequencer. The LO from 
U2950B pin 8 propagates through U2890B and U2890C to 
initiate a STARTDOT cycle. When the Display Sequencer 
recognizes that the readout request signal is LO, it will 
perform the mode-dependent setup functions necessary to 
give display control to the Readout Board and will then set 
the ROA (readout active) line LO. The LO will be clocked 
into U2880B, and the Dot Cycle Generator will generate a 
GETDOt signal, resetting the readout request from flip- 
flop U2950B. Only one dot is displayed for each readout 
request. 

A similar readout display request will be generated 
when priority-two-or-higher displays are required when 
sweep gates are not present (dot display during triggerable 
time after holdoff). This condition is detected by NAND- 
gate U2885A. AND-gate U2970D allows a readout request 
to be generated when in the interfere mode. This mode is 
only invoked during a single-sequence waveform display 
and ensures that all of the selected sweep combinations 
are displayed once, followed by a complete readout frame 
(for the purpose of crt photography). 

Dot Cycle Generator 

The Dot Cycle Generator, composed of shift register 
U2995, flip-flop U2880B, and associated gating circuitry, 
generates time-related signals for the following purposes: 
unblanking the crt to display a dot; requesting the next 
byte of dot data in preparation for displaying the next dot; 
and reenabling itself to repeat the tasks, via the Dot Start 
Governor (dependent on the display priority). 

The timing relationships of the Dot Cycle Generator 
output signals are controlled by shift register U2995. When 
the Dot Start Governor initiates a STARTDOT cycle as 
previously described, the STARTDOT signal initially goes 
LO, resetting all the Q outputs of U2995 LO and setting 
the Q output of flip-flop U2880B to a HI. The STARTDOT 
signal is then returned HI, and the Dot Timer counter 
U2830A and shift register U2995 are enabled. The shift 
register begins to consecutively shift HI logic levels to its Q 
output pins with each 5-MHz clock from the Dot Timer. 
After approximately 400 ns, pin 5 (Qc) of the shift register 
will go HI. 'The HI at Qc propagates through exclusive- 
OR-gate U2990D and AND-gate U2970A - to unblank the 
crt by setting the readout blanking signal ( ROB ) HI. 

When the Q, output of U2995 goes HI (1 ps after 
STARTDOT), the output of U2990D goes LO and the out- 
put of U2990C goes HI. The LO from U2990D propagates 
through U2970A to blank the crt ( ROB goes LO) and to 
clock flip-flop U2880B via NAND-gate U2980C. The ROA 
(readout active) level from the Display Sequencer (diagram 
5) is clocked from the D input (pin 12) of U2880B to the Q 
output; and, if LO (indicating that the readout circuitry had 
control of the crt when unblanking occurred; thus the dot 
was displayed), the output of U2980B is set HI. With three 
HI levels applied to NAND-gate U2885C, a GETDOT 
request is generated to get the next byte of dot-position 
data for display. The next 5-MHz clock sets the QG output 
of U2995 HI, and the output of U2990C goes LO, remov- 
ing the LO GETDOT signal. 

At 1.4 ps after STARTDOT goes HI, U2995 pin 13 (Q,) 
goes HI to produce the REST signal, indicating that the 
current dot cycle is complete and the Dot Cycle Generator 
is at REST. If the readout ACTIVE1 ADDRESSABLE mode 
bit at U2970C pin 10 is still HI, the REST signal going HI 
produces a HI DOTOK signal (next dot is allowed) at pin 8. 
This HI applied to pin 10 of U2890C, along with any of the 
possible dot requests from the Dot Start Governor, will ini- 
tiate another STARTDOT cycle for the next dot of the 
display. As long as the Display Sequencer holds the 
readout active line ( ROA ) LO, U2885B, U2890D, and 
U2890B of the Dot Start Governor will automatically ini- 
tiate dot cycles as soon as the previous one ends (REST 
goes HI), until the Refresh Prioritizer is decremented to 
zero. 

Scans by ArtekMedia © 2007



Theory of Operation-2445Bl2455B Service 

When the last dot of the character is called from the 
Character ROM, the EOCH bit (DD7) applied to latch 
U2905 at pin 18 (in the Vertical Character DAC circuitry) is 
LO. At the end of that dot display cycle, the GETDOT sig- 
nal (going HI) clocks the LO EOCFj bit into latch U2905 
and increments character counter U2940. The latched bit 
becomes the EOCHl signal (end of character, delayed one 
dot request) and is applied to U2885A, along with the 
already LO EOCH bit, to reset Dot Counter U2870. The 
least-significant bits to the Character ROM address pins 
(A0 through A4) are then zeros, and the first dot of the 
next character is addressed. The Horizontal and Vertical 
DACs don't write this first dot position data into their 
registers until the end of the next GETDOT signal. That 
same GETDOT signal also clocks into U2905 
which becomes EOCH2 at pin 16 (end of character, 
delayed by two dot requests). EOCH2 is applied to 
NAND-gate U2980C and disables the gate prior to the 
time the Dot Cycle Generator attempts to unblank the crt 
for the first dot display; thus the first dot of a character is 
never displayed. 

Disabling the unblanking path for the first dot of each 
character in the manner just described allows the more 
radical voltage changes between characters to settle 
before the actual display of the next character begins. 
When the dot data for one of these undisplayed dots also - 
has the EOCH bit set LO, it is a space character, and the 
display is advanced to the next character. 

Dot Timer 

The Dot Timer, composed of U2890A and U2830, gen- 
erates three, time-related signals used to synchronize the 
display and maintain the proper sequencing of the indi- 
vidual character dots. 

The two least-significant bits of the Dot Timer, from 
U2830 pins 11 and 10, are reset at the beginning of a dot 
cycle by a LO STARTDOT signal applied to the reset input 
of the counter via U2890A. As the dot-display cycle 
begins, the STARTDOT signal returns HI and the Dot 
Timer begins counting in a binary fashion. The 10-MHz 
clock applied to pin 13 is divided by two to produce the 5- 
MHz clocking signal at output pin 11. The 5-MHz clock 
sequences the Dot Cycle Generator through the various 
phases of the dot-display cycle. The REFRESH output 
signal from U2830 pin 4 updates the Refresh Prioritizer as 
each subframe is displayed. 

A third clock, from U2830 pin 6,  occurs at approxi- 
mately 8-ks intervals - and allows any pending dot requests 
to generate a ROR signal to the Display Sequencer via 
flip-flop U2950B. (Readout request generation is described 
in the Dot Start Governor discussion.) 

HIGH VOLTAGE POWER SUPPLY 
AND CRT 

The High-Voltage Supply and CRT circuit (diagram 8) 
provides the voltage levels and control circuitry for opera- 
tion of the cathode-ray tube (crt). The circuitry consists of 
the High Voltage Oscillator, the High Voltage Regulator, 
the Cathode Supply, the Anode Multiplier, the DC Re- 
storer, Focus Amplifiers, the CRT and the various CRT 
Control circuits. 

High-Voltage Oscillator 

The High-Voltage Oscillator transforms power obtained 
from the -15 volt unregulated supply to the various ac 
levels necessary for the operation of the crt circuitry. The 
circuit consists 6f transformer T1970, switching transistor 
01981, and associated circuitry. The low-voltage oscilla- 
tions set up in the primary winding of TI970 are raised by 
transformer action to high-voltage levels in the secondary 
windings. These ac secondary voltages are applied to the 
DC Restorer, the Cathode Supply, and the anode multi- 
plier circuits. 

Oscillation occurs due to the positive feedback from the 
primary winding (pin 4 to pin 5) to the smaller base-drive 
winding (pin 3 to pin 6) for transistor 01981. The fre- 
quency of oscillation is about 50 kHz, and is determined 
primarily by the resonant frequency of the transformer. 

When power is first applied, the High-Voltage Regulator 
circuit detects that the negative crt cathode voltage is too 
positive and pulls pin 2 of transformer TI970 negative. 
The negative level forward biases transistor 01981 via the 
base-drive winding of the transformer. Current begins to 
flow in the primary winding through transistor 01981, 
inducing a magnetic field around the transformer primary 
winding. The increasing magnetic field induces a current in 
the base-drive winding that further increases the base 
drive to the transistor. This in-phase feedback causes 
current in (21981 to increase until the primary winding 
current reaches its maximum value. As the rate of change 
of the primary current peaks and then reverses, the 
induced magnetic field begins to decay. This decreases the 
base-drive current and begins turning 01981 off. 

As 01981 is beginning to turn off, the magnet/c field 
around the primary winding continues to collapse at the 
resonant frequency rate of the transformer. This induces 
into the base-drive winding a voltage that completely turns 
off the transistor. The collapsing magnetic field goes to 
zero, then builds in the opposite direction to a maximum 
before collapsing again (resonant flywheel effect). This 
sequence of events occurs repetitively as the circuit con- 
tinues to oscillate. 
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The oscillating magnetic field in the primary winding 
couples power into the secondary windings of the 
transformer. The amplitude of the voltages induced in the 
secondary windings is a function of the turns ratios of the 
transformer windings. 

High-Voltage Regulator 

The High-Voltage Regulator consists of U1956A and 6 
and associated components. It monitors the crt Cathode 
Supply voltage and varies the bias point of the switching 
transistor in the High Voltage Oscillator to hold the 
Cathode Supply voltage at the nominal level. Since the 
output voltages at the other secondary winding taps are 
related by turns ratios to the Cathode Supply voltage, all 
voltages are held in regulation. 

When the Cathode Supply voltage is at the proper level 
(-1900 V), the current through R1945 and the 19-MQ 
resistor internal to High Voltage Module U1830 holds the 
voltage developed across C1932 at zero volts. This is the 
balanced condition and sets base drive in Q1981 via 
integrator U1956A and voltage-follower U1956B. Varying 
base drive to Q1981 holds the secondary voltages in regu- 
lation. 

If the Cathode Supply voltage level tends too positive, a 
slightly positive voltage will develop across C1932. This 
voltage causes the outputs of integrator U1956A and 
voltage-follower U1956B to move negative. The negative 
shift charges capacitor C1951 to a different level, around 
which the induced feedback voltage at the base-drive 
winding will swing. The added negative bias causes (21981 
to turn on earlier in the oscillation cycle, and a stronger 
current pulse is induced in the secondary windings. The 
increased power in the secondary windings increases the 
secondary voltages until the Cathode Supply voltage 
returns to the balanced condition (zero volts across 
C1932). Opposite action occurs should the Cathode Sup- 
ply voltage tend too negative. 

Cathode Supply 

The Cathode Supply circuit is composed of a voltage- 
doubler and an RC filter network contained within High- 
Voltage Module U1830. This supply produces the - 1900 
V accelerating potential applied to the CRT cathode and 
the -900 V slot lens voltage. The -1900 V supply is 
monitored by the High Voltage Regulator to maintain the 
regulation of all voltages from the High Voltage Oscillator. 

The alternating voltage (950 V peak) from pin 10 of 
transformer TI970 is applied to a conventional voltage- 
doubler circuit at pin 7 of the High Voltage Module. On the 
positive half cycle, the input capacitor of the voltage dou- 
bler (0.006 pf) is charged to -950 V through the forward- 

biased diode connected to ground at pin 9 of the module 
(charging path is through the diode, so stored charge is 
negative). The following negative half cycle adds its ac 
component (-950 V peak) to this stored dc value and pro- 
duces a total peak voltage of - 1900 V across the capaci- 
tor. This charges the 0.006-pf storage capacitor (con- 
nected across the two doubler diodes) through the second 
diode (now the forward-biased diode) to -1900 V. Two 
RC filters follow the voltage doubler to smooth out the ac 
ripple. A resistive voltage divider across the output of the 
filter network provides the -900-V slot lens potential. 

Anode Multiplier 

The Anode Multiplier circuit (also contained in High Volt- 
age Module U1830) uses voltage multiplication to produce 
the +14 kV CRT anode potential. Circuit operation is 
similar to that of the voltage-doubler circuit of the Cathode 
Supply. 

The first negative half-cycle charges the 0.001-pf input 
capacitor (connected to pin 8 of the High Voltage Module) 
to a positive peak value of +2.33 kV. The following posi- 
tive half cycle adds its positive peak amplitude to the volt- 
age stored on the input capacitor and boosts the charge 
on the second capacitor of the multiplier (and those follow- 
ing) to +4.66 kV. Following cycles continue to boost up 
succeeding capacitors to values 2.33 kV higher than the 
preceding capacitor until all six capacitors are fully 
charged. This places the output of the last capacitor in the 
multiplier at +14 kV above ground potential. Once the 
multiplier reaches operating potential, succeeding cycles 
replenish current drawn from the Anode Multiplier by the 
crt beam. The 1-MQ resistor in series with the output pro- 
tects the multiplier by limiting the anode current to a safe 
value. 

Focus Amplifier 

The Focus Amplifier, in conjunction with the auto-focus 
circuitry of Z-Axis hybrid U950 (diagram 6), provides 
optimum focus of the crt beam for all settings of the front- 
panel INTENSITY control. The Focus Amplifier itself con- 
sists of two shunt-feedback amplifiers composed of 
Q1851, (21852, and associated components. The outputs 
of the amplifiers set the operating points of a horizontally 
converging quadrapole lens and a vertically converging 
quadrapole lens within the crt. The convergence strength 
of each lens is dependent on the electric field set up 
between the lens elements. 

Since the bases of Q1851 and Q1852 are held at con- 
stant voltages (set by their emitter potentials), changing 
the position of the wiper arms of the ASTlG and FOCUS 
pots changes the amount of current sourced to the base 
junctions through R1856 and R1857 respectively. This 
changes the base-drive currents and produces different 
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output levels from the Focus Amplifiers; that, in turn, 
changes the convergence characteristics of the quadrapole 
lenses. 

Initially, at the time of adjustment, the FOCUS and 
ASTlG potentiometers are set for optimum focus of the crt 
beam at low intensity. After that initial adjustment, the 
AS'rIG pot normally remains as set, and the FOCUS con- 
trol is positioned by the user as required when viewing the 
displays. When using the FOCUS control, transistor 
Q1852 is controlled as described above; however, an addi- 
tional current is also supplied to the base node of Q1851 
from the FOCUS pot through R1855. This additional 
current varies the base-drive current to Q1851 and pro- 
vides tracking between the two lenses as the FOCUS con- 
trol is adjusted during use of the instrument. 

The convergence strengths of the quadrapole lenses 
also dynamically track changes in the display intensity. 
The VQ OUT signal, applied to the crt at pins 5 and 6, is 
exponentially related to the VZ OUT (intensity) signal driv- 
ing the crt control grid and increases the strength of the 
lenses more at higher crt beam currents. (A higher beam 
current requires a stronger lens to cause an equal conver- 
gence of the beam.) 

DC Restorer 

The DC Restorer provides crt control-grid bias and cou- 
ples both the dc and the low-frequency components of the 
Z-Axis drive signal to the crt control grid. This circuit 
allows the Z-Axis Amplifier to control the display intensity 
by coupling the low-voltage Z-Axis drive signal (VZ OUT) 

PARTIAL Ui830 

A1913 Rig22 CONTROL GRID - - - 

CATHODE 

ZZ CRi950 

+15V 

Rig94 
4-1 

+ 42V 

+ 42V 

6019-11 

Figure 3-9. Dc restorer circuit. 
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to the elevated crt control-grid potential (about - 1.9 kV). follows the rising voltage on pin 3; and after about ten 
minutes (for all practical purposes), it reaches +15 V. As 
the output voltage slowly increases, the charging current 

The DC Restorer circuit (Figure 3-9) operates by through R1992 causes the Grid Bias voltage to gradually 
impressing the crt grid bias setting and the 2-Axis drive lower about ten volts from its power-on level. The charge 
signal on an ac voltage waveform. The shaped ac on C1990 dissipates slowly; therefore, if instrument power 
waveform is then coupled to the crt control grid through a is turned off and then immediately back on again, the out- 
coupling capacitor that restores the dc components of the put of U1890A will still be near the +15 V limit rather than 
signal. starting at zero volts as when the crt was cold. 

GRID BIAS LEVEL. An ac drive voltage of 
approximately 300 V peak-to-peak is applied to the DC 
Restorer circuit from pin 7 of transformer 1-1970. The 
negative half cycle of the sinusoidal waveform is clipped by 
CR1953, and the positive half cycle (150 V peak) is applied 
to the junction of CR1930, CR1950, and R1941 via R1950 
and R1953. Transistor Q1980, operational amplifier 
U1890A, and associated components form a voltage 
clamp circuit that limits the positive swing of the ac 
waveform at the junction. 

Transistor Q1980 is configured as a shunt-feedback 
amplifier, with C1991 and R1994 as the feedback ele- 
ments. The feedback current through R1994 develops a 
voltage across the resistor that is positive with respect to 
the +42.6 V on the base of the transistor. The value of 
this additive voltage plus the diode drop across CR1950 
sets the upper clamping threshold. Grid Bias potentiome- 
ter R1878 sinks varying amounts of current away from the 
base node of the transistor and thus sets the feedback 
current through R1994. The adjustment range of the pot 
can set the nominal clamping level between +71 V and 
+I33 V. 

When the amplitude of the ac waveform is below the 
clamping threshold, series diode CR1950 will be reverse 
biased and the ac waveform is not clamped. During the 
time the diode is reverse biased, transistor Q1980 is kept 
biased in the active region by the charge retained on 
C1971 from the previous cycle. As the amplitude of the ac 
waveform at the junction of CR1930 and CR1950 exceeds 
the voltage at the collector of 01980, diode CR1950 
becomes forward biased, and the ac waveform is clamped 
at that level. Any current greater than that required to 
maintain the clamp voltage will be shunted to the +42 V 
supply by transistor 01  980. 

Operational amplifier U1890A sinks a time-dependent 
variable current away from the base node of Q1980 that 
modifies the crt control-grid bias during the first few 
minutes of instrument operation. The circuit compensates 
for the changing drive characteristics of the crt as it 
warms up. 

At power-up, capacitor C1990 begins charging through 
R1991 toward the +15 V supply. The output of U1890A 

Z-AXIS DRIVE LEVEL. The variable-level 2-Axis signal 
(VZ OUT) establishes the lower clamping level of the ac 
waveform applied to the High Voltage Module. When the 
amplitude of the waveform drops below the 2-Axis signal, 
CR1930 becomes forward biased, and the ac waveform is 
clamped to the 2-Axis signal level. The VZ OUT level may 
vary between +8 V and +75 V, depending on the setting 
of the front-panel INTENSITY and READOUT INTENSITY 
controls. 

The ac waveform, now carrying both the grid-bias infor- 
mation and the 2-Axis drive information, is applied to a DC 
Restorer circuit in the High Voltage Module where it is 
raised to the high-voltage levels of the crt control grid. 

DC RESTORATION. The DC Restorer circuit in the 
High Voltage Module is referenced to the crt cathode 
voltage via a connection within U1830. Capacitor C (in 
Figure 3-9), connected to pin 15 of U1830, initially charges 
to a level determined by the difference between the 2-Axis 
signal level and the crt cathode potential. The 2-Axis 
signal sets the level on the positive plate of capacitor C 
through R1920, CR1930, and R1941; the level on the 
negative plate is set by the crt cathode voltage through 
resistor E and diode A. Capacitor D is charged to a similar 
dc level through resistors F, R1922, and R1913. 

When the ac waveform applied to pin 15 begins its 
transition from the lower clamped level (set by the 2-Axis 
signal) towards the upper clamped level (set by the Grid 
Bias potentiometer), the charge on capacitor C increases. 
The additional charge is proportional to the voltage 
difference between the two clamped voltage levels. 

When the ac waveform begins its transition from the 
upper clamped level back to the lower clamped level, diode 
A becomes reverse biased. Diode B becomes forward 
biased, and an additional charge proportional to the nega- 
tive excursion of the ac waveform (difference between the 
upper clamped level and the lower clamped level) is added 
to capacitor D through diode B and resistor G. The 
amount of change added to capacitor D depends on the 
setting of the front-panel INTENSITY control, as it sets the 
lower clamping level of the ac waveform. This added 
charge determines the potential of the control grid with 
respect to the crt cathode. 
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The potential difference between the control grid and 
the cathode controls the beam current and thus the 
display intensity. With no Z-Axis signal applied 
(INTENSITY control off), capacitor D will be charged to its 
maximum negative value, since the difference between the 
two clamped voltage levels is at its maximum value. This 
is the minimum intensity condition and reflects the setting 
of the Grid Bias potentiometer. During calibration, the Grid 
Bias pot is adjusted so that the difference between the 
upper clamping level (set by the Grid Bias pot) and the 'no 
signal" level of the Z-Axis drive signal (VZ OUT) produces 
a control grid bias that barely shuts off the crt electron 
beam. 

As the INTENSITY control is advanced, the amplitude 
of the square-wave Z-Axis signal increases accordingly. 
This increased signal amplitude decreases the difference 
between the upper and lower clamped levels of the ac 
waveform, and less charge is added to capacitor D. The 
decreased voltage across capacitor D decreases the 
potential difference between the control grid and the 
cathode, and more crt beam current is allowed to flow. 
Increased beam current increases the crt display intensity. 

During the periods that capacitor C is charging and 
discharging, the control-grid voltage is held stable by the 
long-time-constant discharge path of capacitor D through 
resistor F. Any charge removed from capacitor D during 
the positive transitions of the ac waveform will be replaced 
on the negative transitions. 

The fast-rise and fast-fall transitions of the Z-Axis sig- 
nal are coupled to the crt control grid through capacitor D. 
This ac-coupled fast-path signal quickly sends the crt elec- 
tron beam to the new intensity level, then the slower DC 
Restorer path 'catches up" to handle the dc and low- 
frequency components of the 2-Axis drive signal. 

Neon lamps DS90 and DS91 prevent arcing inside the 
crt should the control grid potential or cathode potential be 
lost for any reason. 

CRT Control Circuits 

The CRT Control circuits provide the various potentials 
and signal attenuation factors that set up the electrical ele- 
ments of the crt. The control circuitry is divided into two 
separate categories: (1) level setting and (2) signal han- 
dling. The level setting circuitry produces voltages and 
current level necessary for the crt to operate, while the 
signal-handling portion is associated with changing crt sig- 
nal levels. 

LEVEL-SETTING CIRCUITRY. Operational amplifier 
U1890B, transistor Q1980, and associated components 

form an edge-focus circuit that sets the voltages on the 
elements of the third quadrapole lens. The positive lens 
element is set to its operating potential by Edge Focus 
adjustment pot R1864 (via R1897). This voltage is also 
divided by R1893 and R1982 and applied to the non- 
inverting input of U1890B to control the voltage on the 
other element of the lens. 

The operational amplifier and transistor are configured 
as a feedback amplifier, with R1891 and R1990 setting the 
stage gain. Gain of the amplifier is equal to the attenuation 
factor of divider network R1893 and R1892, so total 
overall gain of the stage from the wiper of R1864 to the 
collector of Q1890 is unity. The offset voltage between 
lens elements is set by the ratio of R1891 and R1990 and 
the + 10 V reference applied to R1990. This configuration 
causes the two voltages applied to the third quadrapole 
lens to track each other over the entire range of Edge 
Focus adjustment pot R1864. 

Other adjustable level-setting circuits include Y-Axis 
Alignment pot R1848, used to rotate the beam alignment 
after vertical deflection. This adjustment controls the 
amount of current through the Y-Axis Alignment coil 
around the neck of the crt and is set to produce precise 
perpendicular alignment between x- and y-axis deflections. 
The TRACE ROTATION adjustment R975 is a front-panel 
screwdriver-adjustable control. The effect of the adjust- 
ment is similar to the Y-Axis Alignment pot, but when 
adjusted, it rotates both the x-axis and the y-axis 
deflections of the trace on the face of the crt. A final ad- 
justable level-setting control is the Geometry pot R1870, 
adjusted to optimize display geometry. The potential at pin 
8 for the vertical shield internal to the crt is produced by 
Zener diode VR1891 and associated components. 

SIGNAL-HANDLING CIRCUITRY. The crt termination 
adjustment R1501 is set to match the loading 
characteristics of the crt's vertical deflection structure to 
the Vertical Output Amplifier. 

LOW VOLTAGE POWER SUPPLY 

The low voltages required by the instrument are pro- 
duced by a high-efficiency, switching power supply. This 
type of supply directly rectifies and stores charge from the 
ac line supply; then the stored charge is switched through 
a special transformer at a high rate, generating the various 
supply voltages. 

Line Rectifier 

Ac line voltages of either 11 5 V or 230 V may provide 
the primary power for the instrument, depending on the 
setting of LINE VOLTAGE SELECTOR switch S90 
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(located on the instrument rear panel). Power Switch 5350 
applies the selected line voltage to power supply rectifier 
CR1011. 

With the selector switch in the 115 V position, the 
rectifier and storage capacitors C1021 and C1022 operate 
as a full-wave voltage doubler. When operating in this 
configuration, each capacitor is charged on opposite half 
cycles of the ac input, and the voltages across the two 
capacitors in series will approximate the peak-to-peak 
value of the source voltage. For 230 V operation, switch 
S90 connects the rectifier as a conventional bridge 
rectifier. Both capacitors charge on both input half cycles, 
and the voltage across C1021 and C1022 in series will 
approximate the peak value of the rectified source voltage. 
For either configuration, the dc voltage supplied to the 
power supply inverter is the same. 

Thermistors RT1010 and RT1016 limit the surge 
current when the power supply is first turned on. As 
current flow warms the thermistors, their resistances 
decrease and have little effect on circuit operation. 
Spark-gap electrodes E l  001 and E l  002 are surge-voltage 
protectors. If excessive source voltage is applied to the 
instrument, the spark-gaps conduct, and the extra current 
flow quickly exceeds the rating of fuse F90. The fuse then 
opens to protect the instrument's power supply. The EM1 
(electromagnetic interference) filter, inductors L1011 and 
L1012, capacitors C1016 and C1018, and resistors R1011, 
R1012, R1016 and R1018 form a line-filter circuit. This 
filter, along with common mode rejection transformer 
T1020, prevents power-line interference from entering the 
instrument and prevents power supply switching signals 
from entering the supply line. 

Preregulator Control 

The Preregulator Control circuit monitors the drive volt- 
age applied to inverter output transformer TI060 and 
holds it at the level that produces proper supply voltages 
at the secondary windings. 

The Preregulator Control circuit consists primarily of 
control IC U1030, its switching buffers, and its power sup- 
ply components. The control IC senses voltage on the pri- 
mary winding of T2060 and varies the 'on time" of a 
series-switching transistor, depending on whether the 
sensed voltage was too high or too low. The switching 
transistor Q1050, rectifier CR1050, choke T1050, and 
capacitor C1050 form a buck-switching regulator circuit. 
The output voltage at W1060 is proportional to the pro- 
duct of the rectified line voltage on C1020-C1022 and the 
duty cycle of Q1050. In normal operation, Q1050 is on 
about one-half the time. When (21050 is off, current flows 
to W1060 and T I  060 through CR1050. 

PREREGULATOR CONTROL POWER SUPPLY. Since 
the Preregulator Control network controls supply startup 
and preregulates the secondary supplies, an independent 
power source must be established for it before any of the 
other power supplies will operate. The independent power 
supply for the control circuitry is composed of Q1021, 
(21022, and associated components. 

Initially, when instrument power is applied, the positive 
plate of capacitor C1025 is charged toward the positive 
rectified line voltage through R1020. The voltage at the 
base of Q1022 follows at a level determined by the voltage 
divider composed of R1022, R1024, CR1023, and the load 
within U1030. When the voltage across C1025 reaches 
about +21 V, the base voltage of (21022 reaches +6.8 V 
and Q1022 turns on, saturating Q1021. The +21 V on 
the emitter of Q1021 appears at its collector and estab- 
lishes the positive voltage supply for the Preregulator IC. 
With Q1021 on, R1024 is placed in parallel with R1022, 
and both Q1022 and Q1021 remain saturated. 

The +21 V level begins to drain down as the control IC 
draws current from C1025. If the Preregulator Control IC 
doesn't start the switching supply (and thus recharge 
C1025 and C1023 via CR1022) by the time the voltage 
across C1025 reaches about +8 V, Q1021 will turn off. 
Resistor R1024 pulls the base of (21022 low and turns 
that transistor off also. (Capacitor C1025 would only 
discharge low enough to turn off the transistors under a 
fault condition.) In this event, C1025 would then charge 
again to +21 V, and the start sequence would repeat. 
Normally, the control IC will start Inverter action before the 
+8 V level is reached, and current is drawn through 
T I  050 via Q1050. This induces a current in the secondary 
winding of TI050 via Q1050. This induces a current in the 
secondary winding of T I  050 and charges C1025 positive 
via diode CR1022. The turns ratio of TI050 sets the 
secondary voltage at approximately +15 V; and, as long 
as the supply is being properly regulated, C1025 will be 
charged up to that level and held there. 

PREREGULATOR START-UP. As the supply for the 
Preregulator Control IC is established, an internal 
switching oscillator begins to run. The oscillator generates 
a repetitive triangular wave (as shown in Figure 3-10) at a 
frequency determined primarily by R1032 and C1032. The 
simplified schematic of Figure 3-1 1 illustrates the voltage 
control functions of U1030. 

As the Preregulator power supply turns on, capacitor 
C1034 charges from the +5 V reference level toward 
ground potential through R1034 and R1037. As it does, 
the voltage at pin 4 (one input of Dead-Time Comparator 
U1) will pass through the positive-peak value of the tri- 
angular waveform on the other input of ihe Dead-Time 
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Comparator. The comparator will then begin outputting 
narrow pulses that become progressively wider as the 
voltage on pin 4 settles to zero volts. These pulses drive 
switching transistor Q1050, and their slow progression 
from narrow to wide causes the various secondary sup- 
plies to gradually build up to their final operating levels. 
The slow buildup prevents a turn-on current surge that 
would cause the current-limit circuitry to shut down the 
supply. 

During startup, capacitor C1072 acts as a substantial 
load, and a relatively large current flows in the windings of 
TI050 for the first few cycles of Preregulator switching. 
These strong current pulses ensure that storage capacitor 
C1066 becomes charged sufficiently to start the lnverter 

Drive circuit. Once the lnverter Drive stage is operating, 
the normal switching current through TI050 maintains the 
required charge on C1066. (The lnverter Drive power sup- 
ply is discussed later in this description.) 

Dead-Time Comparator U1 is referenced at approxi- 
mately 0.1 V above the ground level at pin 4 (established 
when C1034 becomes fully charged) and outputs a nar- 
row, negative-going pulse that turns off switching transis- 
tor Q1050 for a portion of each switching cycle. This off 
time ensures that flip-flop U1064B in the lnverter Drive cir- 
cuit toggles every cycle (thereby maintaining the proper 
duty cycle), independent of the voltage conditions being 
sensed by the remainder of the voltage control circuitry. 

ABOVE 
SENSE LEVEL I LOW I COMING UP I NORMAL OPERATION I TENDING HIGH I REGULATION 

I I I I I 
WINDOW 

SENSE LEVEL 
SUPERIMPOSED 

ON OSCILLATOR 'S 
OUTPUT WAVEFORM 

I I 

0 1050 
(SW I TCH 

TRANSISTOR) 
DR I VE 

MAXIMUM DECREASING AVERAGE DRIVE- DECREASING NO DRIVE- 
DRIVE- DRIVE- ( - 50% DUTY CYCLE I DRIVE- CONTROLLED 

CONTROLLED CONTROLLED CONTROLLED BY U2 
BY U1 BY U1 AND U2 BY U1 AND U2 

Figure 3-10. Timing relationships of the lnverter Drive signals. 
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PREREGULATION. Once the initial charging at power- 
up is accomplished, as just described, the voltage-sensing 
circuitry begins controlling the lnverter switching action. 
The actual voltage sensing is done by error amplifier U2. 
The level at the center tap of output transformer TI060 is 
applied to pin 1 and is compared to the reference 
established by R1045 and R1046 at pin 2. If the sensed 
level at pin 1 is lower than the reference level (as it will 
always be for the first few switching cycles), the of error- 
amplifier U2 will be LO. The LO, applied to the inverting 
input of U3, results in a long-duty-cycle drive signal to 
transistor Q1050 (via CR1030). Since the Inverter Drive 
stage will alternately turn either Q1060 or Q1070 on, 
relatively large current pulses will result in the primary 
winding of inverter output transformer T1060. 

These large current pulses, over the period of a few 
cycles, will increase the charge on the storage capacitors 
on the secondary side of the transformer and will reduce 
the current demand on the inverter output transformer. As 
the demand increases, the voltage across the primary 
winding will increase until it reaches the point where the 
two inputs of U2 are at the same potential. At this point, 
the output of U2 (to U3) will settle to a level approximately 
equal to the midpoint of the triangular waveform applied to 
the other input of U3. The resulting drive signal has an 
approximate 50% duty cycle and will respond to changes 
in either the ac line voltage or supply load conditions. 
Depending on the output levels sensed, the duty cycle of 
the drive signal will change (sensed level rises or falls with 
respect to the triangular waveform) to hold the secondary 
supplies at their proper levels. 

Figure 3-1 1. Simplified schematic of control network. 
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Opto-isolator U1040 and resistor R1044 form a control 
network that allows a voltage sensed at the feedback 
input (FB) to slightly alter the voltage-sense reference 
applied to pin 2 of U2. The FB signal is generated by the 
+5 V lnverter Feedback amplifier (U1371, diagram 10) and 
is directly related to the level of the +5VD supply line. 
Base drive to the shunt transistor (in opto-isolator U1040) 
is increased should the FB signal go below its nominal 
value. Additional current is shunted around R1045 (via 
R1044) and raises the voltage-sense reference level to 
error-amplifier U2. This increases the voltage applied to 
the primary winding of the output transformer, since U2 
sensing depends on a balanced condition. Higher currents 
are induced in the secondary windings, and the secondary 
voltages begin to return to their nominal values. As the 
+5VD line returns to its nominal level, base drive to the 
shunt transistor will be reduced and the voltage in the pri- 
mary winding will follow. Should the FB signal level tend 
too high, opposite control responses occur. Further infor- 
mation about the FB signal is given in the +5 V lnverter 
Feedback description. 

Error amplifier U4 and the voltage divider composed of 
R1035 and R1031 provide a backup sensing circuit. Its 
operation is similar to that of error amplifier U2, just 
described, but it senses at a slightly higher level. As long 
as U2 is operating properly, U4 will be inactive. However, 
should a failure occur in the U2 sensing circuitry, the volt- 
age on the primary winding of TI060 will rise to the sens- 
ing level at pin 15 of U4. Sense amplifier U4 will then take 
over, preventing a damaging over-voltage condition. 

lnverter Drive 

The lnverter Drive circuit performs the necessary 
switching to drive the inverter output transformer. Like the 
Preregulator Control IC, the lnverter Drive circuit requires 
an independent power supply, since it must be operational 
before any of the secondary supply voltages can be gen- 
erated. 

INVERTER DRIVE POWER SUPPLY. This power supply 
consists of Q1062, VR1062, and their associated 
components. As power is first applied, the initial charging 
current through TI050 induces a current in the 
transformer secondary *inding (pins 8 and 9). The 
alternating current is rectified by the diode bridge 
composed of CR1062, CR1063, CR1064, and CR1065 and 
stored in C1066, providing power for the lnverter Drive 
circuitry. 

When the Preregulator Control IC turns switching 
transistor Q1050 on for the first time, the charge stored on 
C1066 during the initial charging period is sufficient to 
properly turn on one of the current-switching transistors 
(either Q1060 or Q1070) for the first cycle. After that, the 
alternating drive signals continue to induce current into the 

secondary winding of T I  050 to provide operating power as 
long as the instrument is turned on. 

The current rectified by the diode bridge and stored on 
capacitor C1066 is regulated down to the required voltage 
level by R1061, VR1062, and (21062. Zener diode 
VR1062 references emitter-follower Q1062 and holds the 
supply output at approximately + 1 1.4 V. 

INVERTER DRIVE GENERATOR. The lnverter Drive 
generator consists of U1062, U1064, U1066, switching 
transistors Q1060, Q1070 and their associated 
components. The circuitry alternately switches current 
through each leg of the output transformer (T1060) 
primary winding and produces the ac current required for 
transformer action. 

Out-of-phase input signals to comparator U1062C come 
from two resistive voltage dividers placed in either leg of 
one secondary winding of T1050. The comparator detects 
the phase changes (crossover points) of the secondary 
current caused as (21050 switches on and off. Every com- 
plete on-off cycle of Q1050 produces a positive clock at 
pin 14 of U1062C that toggles flip-flop U1064B. The tog- 
gling alternately turns switching transistors Q1060 and 
Q1070 on, each with an approximate 5O0I0 duty cycle. 

Comparators U1062A and U1062B, at the Q and 
output of the flip-flop, detect the precise crossing point of 
the toggling drive signals and ensure that only one switch- 
ing transistor will be on at any one time. These mutually- 
exclusive drive signals are buffered by inverters U1066A 
and U1066B and applied to switching transistors 01060 
and Q1070 to alternately turn them on and off at one-half 
the switching rate of (21050. By alternately switching 
opposite ends of the primary winding to ground, the 
current flowing through switching transistor Q1050 will 
flow alternately in each half of the primary winding. This 
produces ac voltages at the secondary windings that are 
then rectified, providing the various unregulated dc supply 
voltages. 

Current Limit 

The Current Limit circuit, composed of transistor Q1040 
and the associated components, limits the maximum 
current flow in the output transformer to about 1 ampere. 
Resistor R1040 (connected to the Preregulator Control IC 
+ 15 V supply) forward biases germanium diode CR1040 
and applies approximately +0.3 V across the base-to- 
emitter junction of Q1040. Current flowing to the output 
transformer develops a voltage drop across R1050 that 
adds to the bias developed by CR1040. As the current to 
the transformer increases, the voltage drop across R1050 
also increases until, at around 1 A, the combined voltage 
drop across R1050 and CR1040 forward biases transistor 
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Q1040. The base of Q1022 is pulled negative through 
R1042, and the + 15 V supply for the Preregulator IC 
turns off (see Preregulator Control description). The power 
supply will try to restart itself; but, as long as the 
excessive-current condition persists, the current-limit cir- 
cuit will keep shutting the supply down, protecting the 
instrument. 

Rectifiers 

The rectifiers convert the alternating current from the 
secondary windings of inverter output transformer TI060 
to the various dc supply voltages required by the instru- 
ment. Rectification is done by conventional diode rectifier 
circuits, and filtering is done by conventional LC networks. 

The $87 V unregulated supply is produced by a 
voltage-doubler circuit. The positive plate of C1130 at the 
anode of CR1132 is referenced at approximately $45 V 
through diode CR1131 (to the +42 V unregulated supply). 
As the positive half cycle from the 42 V secondary winding 
(actually about $45 V peak) is applied to the negative 
plate of C1130, the positive plate is elevated to a peak 
value of approximately +90 V. Diode CR1132 becomes 
forward biased and storage capacitor C1132 is charged to 
about +90 V. Following cycles replenish the charge 
drawn off by the loads on the +87 V supply line. 

Line Signal 

A sample of the ac line voltage is coupled to the Trigger 
circuit by transformer TI229 and provides the LlNE TRIG 
signal to the Trigger hybrid. Transformer current is limited 
to a safe value by resistors R1014 and R1015 placed in 
series with the primary winding leads. The transformer's 
output characteristics are matched to the input of the 
Trigger circuit hybrid by R1208 and C1208. 

Line Up Signal 

The circuit composed of Q1029, opto-isolator U1029, 
and their associated components, detects when power has 
been applied to the instrument and the Preregulator Con- 
trol power supply is functioning properly. When the 
rectified line voltage reaches proper operating voltage, the 
voltage divider composed of R1027 and R1028 forward 
biases Q1029. As soon as the Preregulator Control power 
supply turns on, current flows through R1029, Q1029, and 
the opto-isolator LED. The illuminated LED saturates 
transistor U1029 and the LlNE UP signal to the Power-Up 
Delay circuit (diagram 1) is pulled HI, indicating that the 
Preregulator Control circuit should now be functioning 
properly. 

POWER DOWN. When instrument power is turned off, 
the voltage across the primary storage capacitors (C1021 

and C1022) begins to fall as the capacitors discharge. As 
the voltage drops, the bias current through R1027 to the 
base of Q1029 also drops until the bias voltage across 
R1028 reaches a point about 2 V above the average 
transformer drive level at pin 2 of U1029. At this point, 
(21029 turns off, and the LlNE UP signal to the Power-Up 
Delay circuit goes LO. This LO signals the Microprocessor 
that it should start its power down routine. 

The Line Up circuit tells the Microprocessor that the pri- 
mary capacitors have started discharging while there is 
still a stored charge (set by R1027 and R1028) about 40% 
in excess of that required to keep the power supply volt- 
ages in regulation. This allows the Microprocessor to com- 
plete the power-down sequence before the supplies drop 
below their normal operating level. Further information 
about the power-down sequence is given in the Micropro- 
cessor Reset Control description. 

Fan Circuit 

Fan motor B10 is driven by adjustable three terminal 
regulator U1110. The fan's speed is determined by the 
voltage supplied by U1110 and varies with ambient tem- 
perature. 

As the ambient temperature in the cabinet increases, 
the resistance of thermistor RT1110 decreases causing 
more current to flow in R1112. This causes the voltage at 
pin 2 and therefore the voltage at pin 3 of U1110 to 
increase, and the fan motor speed increases to provide 
more cooling capacity. 

LOW-VOLTAGE REGULATORS 

The Low-Voltage Regulators remove ac noise and rip- 
ple from the various unregulated dc supply voltages. Each 
regulator output is automatically current limited if the out- 
put current exceeds the requirements of a normally func- 
tioning instrument. This limiting prevents any further com- 
ponent damage. 

+ 10 Volt Reference 

Each of the power-supply regulators control their 
respective outputs by comparing their output voltages to a 
known reference level. In order to maintain stable supply 
voltages, the reference voltage must itself be highly stable. 
The circuit composed of U1290, U1300C and associated 
components establish this reference. 

Resistor R1400 and capacitor C1400 form an RC filter 
network that smooths the unregulated +15 volt supply 
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before it is applied to voltage-reference IC U1290. The 
+2.5 V output from pin 2 of U1290 is applied to the nonin- 
verting input of operational amplifier U1300C. The output 
of U1300C is the source of the +10 V reference level 
used by the various regulators. The output level is set by 
the voltage divider formed by R1291, R1293, and poten- 
tiometer R1292. The Volt Ref Adjust pot in the divider 
allows the reference level to be precisely set. Zener diode 
VR1292 prevents the reference from exceeding + 1 1 volts 
should a failure in the reference circuitry occur. 

+87 V Regulator 

The +87 V Regulator is composed of Q1220, Q1221, 
Q1222, Q1223, U1281A, and their associated components. 
The circuit regulates and limits both the voltage and 
current of the supply output. 

Initially, as power is applied, the voltage applied to pin 2 
of U1281A from the voltage divider formed by R1227 and 
R1228 is lower than the +10 V reference level applied to 
pin 3. The output of U1281A is forced high, reverse bias- 
ing the base-emitter junction of Q1222 and turning it com- 
pletely off. With Q1222 off, all the current through R1212 
is supplied as base current to Darlington transistor pair 
Q1221 and Q1220, and maximum current flows in series- 
pass transistor Q1220. This charges up the various loads 
on the supply line, and the output level charges positive. 

As the regulator output charges toward +87 V, the 
voltage divider applies a positive-going voltage to the 
inverting input of U1281A. When the output level reaches 
+87 volts, the inverting input reaches the +10 V refer- 
ence at the noninverting input. The output voltage at pin 1 
of U1281A will go negative and the base-emitter junction 
of Q1222 will be biased into the active region. As Q1222 
turns on, base drive for the Darlington pair (Q1221 and 
pass transistor Q1220) is reduced. The output will be held 
at the level required (+87 V) for voltage at the two inputs 
of amplifier U1281A to be in balance. 

Current limiting is a foldback design and is performed 
by Q1223 and its associated components. Under normal 
current demand conditions, Q1223 is off. If the regulator 
output current exceeds approximately 100mA (as it might 
if a component fails), the voltage drop across R1221 and 
CR1220 reaches a point that forward biases Q1223 via 
the bias divider formed by R1222 and R1223. As Q1223 
turns on, a portion of the base-drive current to Q1221 is 
shunted away by Q1223. This reduces the base-drive 
current (and thus the output current) of series-pass 
transistor Q1220. 

+42 V Regulator 

The circuit configuration and operation of the +42 V 
Regulator is identical to that of the +82 V Regulator. 
Current limiting of the +42 V supply occurs at approxi- 
mately 400 mA. Base drive to Darlington pair Q1241 and 
Q1240 is via R1244 and is dependent on proper operation 
of the +87 Volt Regulator. This dependency ensures that 
the relative polarities of the two supplies are never 
reversed (preventing semiconductor-junction damage in the 
associated load circuitry). 

+ 15 V Regulator 

The +15 V Regulator uses three-terminal regulator 
U1260 and operational amplifiers U1371 A and U1371 B, 
arranged as voltage sensors, to achieve regulation of the 
+15 V supply. The three-terminal regulator holds its out- 
put voltage at pin 2 at 1.25 volts more positive than the 
reference input level at pin 1. The voltage at the reference 
pin is established by current flow in either diode CR1262 
or CR1263. 

Resistors R1261 and R1262 at the regulator output 
divide the + 15 V level down for comparison with the + 10 
V reference applied to pin 5 of operational amplifier 
U1371B. When the input voltage at pin 6 (supplied by the 
voltage divider) is lower than the +10 V reference, the 
output of amplifier U1371B is high and the output voltage 
of U1260 is allowed to rise. As the regulator output 
reaches +15 V, the voltage on pin 6 of U1371B 
approaches the level on pin 5, and the amplifier begins 
sinking current away from the reference pin of the three- 
terminal regulator via diode CR1263. This lowers the volt- 
age on the reference pin and holds the output at + 15 V. 

The other voltage-sensing amplifier (U 1371 A) ensures 
that the relative polarity between the +15 V supply and 
the +42 V supply is maintained, preventing component 
damage in the load circuitry. Should the +42 V supply be 
pulled below + 15 V (excessive loading or supply failure), 
the voltage at pin 3 of U1371A falls below the voltage at 
pin 2 and the amplifier output voltage goes low. This for- 
ward biases CR1262 and lowers the reference voltage for 
U1260, reducing the output voltage. 

Current limiting for the +15 V supply is provided by the 
internal circuitry of the three-terminal regulator. 

+5 V Regulator 

Regulation of the +5 V supply is provided by a circuit 
similar to those of the +87 V and the +42 V Regulators. 
As long as the relative polarity between the +15 V and 
the +5 V supplies is maintained, base drive to Q1281 is 
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supplied through R1283. The current through Q1281 pro- 
vides base drive for series-pass transistor (21280. 

When voltage-sense amplifier U1300B detects that the 
output voltage has reached +5 V, it begins shunting 
base-drive current away from Q1281 via CR1281 and 
holds the output voltage constant. 

Current limiting for the +5 V supply is done by U1300A 
and associated components. Under normal current- 
demand conditions, the output of U1300A is high and 
diode CR1282 is reverse biased. However, should the 
current through the current-sense resistor R1281 reach 
approximately 2 A, the voltage developed across R1281 
will raise the voltage at pin 2 of U1300A (via divider R1282 
and R1286) to a level equal to that at pin 3. This causes 
the output of U1300A to go low, forward biasing CR1282. 
This sinks base drive current away from Q1281 and 
lowers the output current in series-pass transistor Q1280. 

- 15 V Regulator 

Operation of the - 15 V Regulator, composed of three- 
terminal regulator U1330, operational amplifier U1270C, 
and their associated components, is similar to that of the 
+15 V Regulator with the following major changes. The 
control voltage at the three-terminal regulator's reference 
pin (pin 1) is established by the current through series- 
resistors R1333 and R1334. The reference pin is clamped 
by CR1332 at about -5.6 V should a failure in the sens- 
ing network occur. (Clamping also prevents latchup of the 
operational amplifier during start-up of the power supply.) 
Finally, the sensing divider formed by R1331 and R1332 is 
referenced to the + 10 V reference instead of ground to 
enable sensing of negative voltage. 

-8 V Regulator 

Operation of the -8 V Regulator is similar to that of 
the +87 V and +42 V Regulators. Due to the lower 
operating voltages of the -8V Regulator the common- 
base transistor present in both the +87 V and the +42 V 
is not required. Current limiting in the -8 V supply occurs 
at about 480 mA. 

- 5 V Regulator 

Operation of the -5 Volt Regulator is similar to that of 
the +5 V Regulator. Current limiting in the -5 V supply 
occurs at about 2 A. 

+5 V lnverter Feedback 

Operational amplifier U 1371 C and associated com- 

ponents are configured as a frequency-compensated 
voltage-sensing network. The circuit monitors the +5 V 
digital power supply line from the rectifiers and provides 
feedback to the Preregulator Control IC (U1030) via opto- 
isolator U1040 (both on diagram 9). The feedback is used 
to slightly vary the voltage-sensing characteristics of the 
Preregulator Control circuitry. The feedback (FB) signal 
slightly varies the voltage to the lnverter output 
transformer and holds the output of the 5 V secondary 
windings at an optimum level. Output levels of the other 
secondary windings are related to the +5 V, level and are 
also held at their optimum values. This technique mini- 
mizes power losses in the series-pass transistors and 
increases regulator reliability. 

Power-Up Delay 

The Power-Up Delay circuit, composed of 01370, 
Q1376, U1371 D, and the associated components, ensures 
that the various regulated power supplies have time to 
reach their proper operating voltages before signaling the 
Microprocessor that the power supplies are up. 

When power is first applied, a LlNE UP signal from the 
Preregulator Control circuit goes HI, indicating that the 
power switch has been closed and that ample supply volt- 
age is available for driving the lnverter transformer. The 
HI is applied to the base of Q1370, but since the collector 
is not properly biased yet, no transistor current will flow. 
As the lnverter begins to run, the various voltages from 
the secondary rectifiers begin coming up to their proper 
levels. A +2.5 V reference voltage is applied to opera- 
tional amplifier U1371D pin 12 and forces the output high, 
biasing Q1376 on. 

Before any of the Low-Voltage Regulators may function 
properly, the + 10 V reference voltage must be established 
as previously described. When the + 15 V Regulator turns 
on, current flows through Q1370, and pin 13 of U1371D is 
pulled above the + 2.5 V reference through divider R1370 
and R1372. The output of U1371D goes low, turning off 
Q1376. 

When power to the instrument is turned off, the LlNE 
UP signal goes LO (as explained in the Line Up Signal 
description). The falling LlNE UP signal turns Q1370 off 
and drives the output of U1371D high. The output level 
from U1371D turns Q1376 on and pulls the PWR UP sig- 
nal to the Microprocessor LO. This LO initiates the 
power-down sequence used to shut down the instrument 
in an orderly fashion. The delay between the time that the 
PWR UP signal goes LO and when the regulated power 
supplies fall below their normal operating levels provides 
ample time for the Microprocessor to complete the power- 
down sequence. 
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POWER DISTRIBUTION 

Schematic diagrams 11 and 12 illustrate the power dis- 
tribution of the instrument. The connections to the labeled 
boxes (representing the hybrids and ICs) show the power 
connections to each device, while connections to non- 
power lines are shown by the component and schematic 
number. Power supply decoupling is done with traditional 
LRC networks as shown on the diagrams. 

Several intermediate supply voltages are generated by 
devices shown on diagrams 11 and 12. An approximate 

+32 volt supply for the A and B Sweeps is developed by 
emitter-follower (2700 and its associated components. 
Zener diodes VR125 and VR225 develop approximate 
+6.2 volt supplies for the CH 1 and CH 2 Preamps 
respectively, and Zener diode VR2805 establishes an 
approximate -6.8 volt supply for U2800 and U2805. 

INTERCONNECTIONS 

Schematic diagram 13 illustrates the circuit board inter- 
connections of the instrument. Connector numbers and 
cabling types are shown. 
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THEORY OF OPERATION 
(SN 8050000 & ABOVE) 

INTRODUCTION 

SECTION ORGANIZATION 

This section contains a functional description of the 
instrument circuitry. The discussion begins with an over- 
view of the instrument functions and continues with 
detailed explanations of each major circuit. Reference is 
made to supporting schematic and block diagrams which 
will facilitate understanding of the text. These diagrams 
show interconnections between parts of the circuitry, iden- 
tify circuit components, list specific component values, and 
indicate interrelationships with front-panel controls. 

The detailed block diagram and the schematic diagrams 
are located in the tabbed 'Diagrams" section at the rear of 
this manual, while smaller functional diagrams are con- 
tained within this section near their respective text. The 
particular schematic diagram associated with each circuit 
description is identified in the text, and the diagram 
number is shown (enclosed within a diamond symbol) on 
the tab of the appropriate foldout page. For optimum 
understanding of the circuit being described, refer to both 
the applicable schematic diagram and the functional block 
diagram. 

HYBRID AND INTEGRATED CIRCUIT 
DESCRIPTIONS 

Digital Logic Conventions 

Digital logic circuits perform many functions within this 
instrument. The operation of these circuits is represented 
by specific logic symbology and terminology. Most logic- 
function descriptions contained in this manual use the 
positive-logic convention. Positive logic is a system of 
notation whereby the more positive of two levels is the 
TRUE (or 1) state; the more negative level is the FALSE 
(or 0) state. In the logic descriptions, the TRUE state is 
referred to as HI, and the FALSE state is referred to as 
LO. The specific voltages which constitute a HI or a LO 
state vary between individual devices. For specific device 
characteristics, refer to the manufacturer's data book. 

Hybrids 

Some of the circuits in this instrument are implemented 
in hybrid devices. The hybrids are specialized electronic 
devices combining thick-film and semiconductor technolo- 
gies. Passive, thick-film components and active, semicon- 
ductor components are interconnected to form the circuit 
on a ceramic carrier. The end result is a relatively small 
'building block" with enhanced performance characteris- 
tics, all in one package. Hybrid circuits are shown on 
schematics simply as blocks with inputs and outputs. 
Information about hybrid functioning is contained in the 
related portion of the Detailed Circuit Description. 

Linear Devices 

The operation of individual linear integrated circuit 
devices is described in this section using waveforms or 
other graphic techniques to illustrate their operation. 

BLOCK DIAGRAM 

The following discussion is provided to aid in under- 
standing the overall operation of the instrument circuitry 
before the individual circuits are discussed in detail. A 
simplified block diagram of the instrument, showing basic 
interconnections, is shown in Figure 3-1. The diamond- 
enclosed numbers in each block refer to the schematic 
diagram(s) at the rear of this manual in which the related 
circuitry is located. 

BLOCK DESCRIPTION 

The Low Voltage Power Supply is a high-efficiency, 
switching supply with active output regulation that 
transforms the ac source voltage to the various dc volt- 
ages required by the instrument. The High Voltage Power 
Supply circuit develops the high accelerating potentials 
required by the crt, using voltage multiplication techniques, 
and the DC Restorer provides interfacing for the low- 
potential intensity signals from the Z-Axis Amplifier to the 
crt control grid. 
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Figure 3-1. Instrument block diagram. 
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Figure 3-1. Instrument block diagram (cant). 
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Most of the activities of the instrument are directed by 
a microprocessor. The microprocessor, under firmware 
control (firmware is the programmed instructions contained 
in read-only memory that tells the processor how to 
operate), monitors instrument functions and sets up the 
operating modes according to the instructions received. 

Various types of data read to and from the Micropro- 
cessor (program instructions, constants, control data, etc.) 
are all transferred over a group of eight bidirectional signal 
lines called the Data Bus. The Data Bus is dedicated 
solely to microprocessor-related data transfer. 

Another group of signal lines, called the Address Bus, 
are responsible for selecting or 'addressing" the memory 
location or device that the Microprocessor wants to com- 
municate with. Typically, depending on the instruction 
being executed, the processor places an address on the 
Address Bus to identify the location the Microprocessor 
must communicate with. This address, along with some 
enabling logic, opens up an appropriate data path between 
the processor and the device or memory location via the 
Data Bus; and data is either read from or written to that 
location by the processor. 

While executing the control program, the Microproces- 
sor retrieves previously stored calibration constants and 
front-panel settings and, as necessary places program- 
generated data in temporary storage for later use. The 
battery backed up RAM provides these storage functions. 

When power is applied to the instrument, a brief initiali- 
zation sequence is performed, and then the processor 
begins scanning the front-panel controls. The switch set- 
tings detected and the retrieved front-panel data from the 
battery backed up RAM causes the processor to set vari- 
ous control registers and control voltages within the instru- 
ment that define the operating mode of the instrument. 
These register settings and voltage levels control the verti- 
cal channel selection and deflection factors, the sweep 
rate, the triggering parameters, the readout activity, and 
sequencing of the display. Loading the control data into 
the various registers throughout the instrument is done 
using a common serial data line (CD). Individual control 
clock signals (CC) determine which register is loaded from 
the common data line. 

Coordination of the vertical, horizontal, and 2-Axis 
(intensity) components of the display must be done in real 
time. Due to the speed of these display changes and the 
precise timing relationships that must be maintained 
between display events, direct sequencing of the display is 
beyond the capabilities of the processor control. Instead, 
control data from the processor is sent to the Display 

Sequencer (a specialized integrated circuit) which responds 
by setting up the various signals that control the stages 
handling real-time display signals. The controlled stages 
are stepped through a predefined sequence that is deter- 
mined by the control data. Typically, as the sequence is 
being executed, the Display Sequencer will be changing 
vertical signal sources, 2-Axis intensity levels, triggering 
sources, and horizontal sweep signal sources. The specific 
activities being carried out by the Display Sequencer 
depend on the display mode called for by the control data. 

Vertical deflection for crt displays comes from one or 
more of the four front-panel vertical inputs and, when 
displaying readout information, from the Readout circuitry. 
Signals applied to the front-panel Channel 1 and Channel 
2 inputs are connected to their respective Preamplifiers via 
processor-controlled Attenuator networks. Control data 
from the Microprocessor defining the attenuation factor for 
each channel is serially loaded into the Auxiliary Control 
Register and then strobed into the Attenuator Mag-Latch 
Relays in parallel. The relay switches of each Attenuator 
network are either opened or closed, depending on the 
data supplied to the Mag-Latch Relay Drivers. The relays 
are magnetically latched and remain as set until new con- 
trol data is strobed in. The Auxiliary Control Register is 
therefore available, and different mode data is clocked into 
the register to set up other portions of the instrument. 

Attenuated Channel 1 and Channel 2 input signals are 
amplified by their respective Preamplifiers. The gain factor 
for the Channel 1 and Channel 2 Preamplifiers is settable 
by control data from the processor. The Channel 3 and 
Channel 4 input signals are amplified by their respective 
Preamplifiers by either of two gain factors set by control 
bits from the Auxiliary Control Register. All four of these 
preamplified signals are applied to the Vertical Channel 
Switch where they are selected by the Display Sequencer 
for display when required. 

Each of the vertical signals is also applied to the A and 
B Trigger circuitry via trigger pickoff outputs from the 
Preamplifier stages. Any one of the signals may be 
selected as the trigger SOURCE for either the A or the B 
Trigger circuitry as directed by the Display Sequencer. The 
line trigger signal provides an added trigger source for A 
Sweeps only. Control data frorn the Microprocessor is 
written to the Trigger circuitry to define the triggering 
LEVEL, SLOPE, and COUPLING criteria. When the 
selected trigger signal meets these requirements, a sweep 
can be initiated. The Trigger circuit initiates both the A 
Sweep and the B Sweep as required by the display mode 
selected. 

In the case of A Sweeps, the LO state of the THO 
(trigger holdoff) signal from the Display Sequencer enables 
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the A Sweep circuit and the next A trigger initiates the 
sweep. For B swaeps, and in the case of intensified 
sweeps, the A Sweep delay gate signal (DG) enables the 
B Sweep circuit. Depending on the B trigger mode 
selected, a B Sweep will be initiated either immediately 
(RUN AFT DLY) or on the next B trigger signal (TRIG AFT 
DLY). The slope of the sweep ramp is dependent on 
Microprocessor-generated control data loaded into the 
internal control register of the A and B Sweep circuit 
hybrids. 

Sweep signals generated by each of the Sweep hybrids 
are applied to the Horizontal Amplifier. The Horizontal 
Amplifier is directed by the Display Sequencer to select 
one of the sweep ramps for amplification in sequence. In 
the case of Readout and X-Y displays, the X-Readout and 
CH 1 input signals are selected to be amplified, also under 
direction of the Display Sequencer. 

To control the display intensity, the Display Sequencer 
directs the Z-Axis circuit to unblank the display at the 
appropriate time for the sweeps and readout displays. 

When the display is unblanked, the Display Sequencer 
selects the display intensity for either waveform displays 
or for readout displays by switching control of the Z-Axis 
beam current between the front-panel INTENSITY and 
READOUT INTENSITY potentiometers as appropriate. 

During readout displays, the vertical dot-position signal 
from the Readout circuitry is applied to the Vertical 
Amplifier via the Vertical Channel Switch. Horizontal dot- 
position deflection for the readout display is selected by 
internal switching in the Horizontal Amplifier. 

The vertical, horizontal, and Z-Axis signals are applied 
to their respective amplifiers where they are raised to crt- 
drive levels. The output signals from the Vertical and Hor- 
izontal Amplifiers are applied directly to the crt deflection 
plates. The Z-Axis Amplifier output signal requires interfac- 
ing to the high-potential crt environment before application 
to the crt control grid. The necessary Z-Axis interfacing is 
provided by the DC Restorer circuit located on the High- 
Voltage circuit board. The resulting display may be of 
waveforms, alphanumeric readout, or a combination of 
both. 

DETAILED CIRCUIT DESCRIPTION 

The following discussion provides detailed information 
concerning the electrical operation and circuit relationships 
of the instrument. Circuitry unique to the instrument is 
described in detail, while circuits common in the electronics 
industry are not. The descriptions are accompanied by 
supporting illustrations and tables. Diagrams identified in 
the text, on which associated circuitry is shown, are 
located at the rear of this manual in the tabbed foldout 
pages. 

PROCESSOR AND DIGITAL CONTROL 

The Processor and Digital Control circuitry (diagram 1) 
directs the operation of most oscilloscope functions by fol- 
lowing firmware control instructions stored in memory. 
These instructions direct the Microprocessor to monitor 
the front-panel controls and to send control signals that 
set up the various signal processing circuits accordingly. 

Microprocessor 

The Microprocessor (U2140) is the center of control 
activities. It has an eight-bit, bidirectional data bus for data 

display transfer (DO through D7) and a 16-bit address bus 
(A0 through A15) for selecting the source or destination of 
the data. Precise timing of instruction execution, address- 
ing, and data transfer is provided by an external, crystal- 
controlled clock signal. 

The clock signal is developed by the Microprocessor 
Clock stage and applied to the Microprocessor at pin 39. 
Using the external clock as a reference, the Microproces- 
sor generates synchronized control output signals, RIW 
(read-write), E (enable), and VMA (valid memory address) 
that maintain proper timing relationships throughout the 
instrument. 

Microprocessor Clock 

The Microprocessor Clock stage generates a 5-MHz 
square-wave clock signal to the Microprocessor and a 10- 
MHz clock signal to portions of the Readout circuitry. Flip- 
flop U2440A is a divide-by-two circuit that reduces the 10- 
MHz clock down to a 5-MHz square-wave signal used to 
clock the Microprocessor and the Display Sequencer. The 
10-MHz clock is supplied to the Readout circuitry for dot 
timing and is also available for use with option circuitry. 
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Reset Control 

The Reset Control circuitry ensures that, at power up, 
the Microprocessor begins program execution from a 
known point in memory and with all the processor regis- 
ters in known states. It also allows the processor to reset 
itself when power is turned off so that the instrument 
powers down in a known state. 

POWER UP SEQUENCE. Reset generator U2240 
generates the power-up reset. As power is applied to the 
instrument U2240 tests the voltage at U2240 pin 7. The 
reset generator forces U2240 pin 5 LO, and the LO is 
applied to the processor RESET input (pin 40). After the 
SENSE input reaches its nominal voltage level, the reset 
condition continues to allow the microprocessor system 
time to reset. The reset continues for the time determined 
by C2350. The effect of power supply transients is 
reduced by C2241. After the suplies reach their nominal 
level and the delay period ends U2240 pin 5 goes HI. The 
RESET signal to the processor then goes HI to enable 
normal execution to begin, and the processor is directed to 
the starting address of the power-up routine, which it then 
performs. 

POWER DOWN SEQUENCE. When the instrument 
power switch is turned off, the PWR UP signal from J251 
pin 12 immediately goes LO. This LO generates the NMI 
(non-maskable interrupt) request to the processor on pin 6 
which causes the processor to branch to the power-down 
routine. Under direction of that routine, the processor 
begins shutting down the instrument in an orderly fashion 
before the power supply outputs can drop below the 
operating thresholds. This routine disconnects the CHI 
and CH2 50-52 input terminations to protect them from 
accidental application of excessive voltage during storage 
or bench handling. 

As the operating voltages are falling, the Reset circuitry 
must not generate a false RESET signal to the processor. 
Such a restart when the power supply voltages are out- 
side their normal operating range would produce 
unpredictable processor operation that could alter the con- 
tents of the battery backed up RAM. When the processor 
has completed all the other power-down tasks, it finally 
sets the PWR DOWN signal HI via U2310 (diagram 2). 
This signal is applied to inverter U2540E at pin 11. Pin 10 
of U2650C goes LO and immediately pulls pin 2 of Reset 
Generator U2240 LO to prevent a reset to the processor. 
Reset Generator U2240 immediately switches state to 
assert the RESET signal to the processor. The RESET 
signal is held LO until the power supplies have fully 
discharged. 

For diagnostic purposes, the PWR DOWN reset signal 
can be disabled. Moving jumper P503 to the DlAG (diag- 
nostic) position keeps U2240 pin 2 HI. The RESET signal 
is therefore held HI, and the processor can execute a 
free-running NOP (no operation) loop without interruption if 
the PWR DOWN bit is set HI while the Address Bus is 
incrementing. 

Address Bus 

Octal Latches, U2415 and U2425 are used to buffer the 
address signals to the circuitry on the Processor Control 
board as well as provide additional drive current for the 
options. The RC network composed of R2465 and C2465 
and inverter U2540B provide an additional >30 ns of 
address hold time on the buffered address signals for the 
options. 

U2415 and U2425, along with Octal Latch U2405, allow 
the buffered Address Bus and Microprocessor control sig- 
nals to be disconnected from the microprocessor. This 
allows in-circuit testing of the Processor Control board 
without having to remove the Microprocessor. 

Data Bus 

Tri-state buffer U2350 is used to buffer the data signals 
to the Microprocessor from other devices on the bus. 
When not enabled, the device is switched to isolate the 
processor from the buffered Data Bus. Buffer U2350 is 
enabled via the Read-Write Latch U2440B when the pro- 
cessor reads data from another device on the bus. 

When the processor writes data onto the bus, Octal 
Latch U2450 is enabled by the Read-Write Latch U2440B. 
When the E (enable) signal at pin 11 of U2450 is HI, pro- 
cessor data bits are passed asynchronously through the 
latch to the buffered data bus. When the E signal goes LO, 
data bits meeting setup times are latched into the device. 
The latched Q outputs provide the required drive current 
to the various devices on the bus and ensure that data 
hold times are met for correct data transfer. When the 
Read-Write Latch places a HI on pin 1 of U2450, latch 
U2450 is disabled, and the outputs are switched to their 
high-impedance state. 
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buffered Data Bus. With the Data Bus disconnected, a 
resistor network pulls the processor Data Bus lines (DO 
through D7) to a NOP (no operation) instruction. A NOP 
causes the Microprocessor to continuously increment 
through its address field. The Address Decode circuitry 
may then be checked to determine if it is operating prop- 
erly. 

Data transfers to and from the processor may be inter- 
rupted by removing DiagiNorm Jumper P503. This forces a 
NOP (no operation) condition that is useful for verifying the 
functionality of the processor (when a data-bus device is 
suspected of causing a system failure) or for troubleshoot- 
ing the Address Bus and Address Decode circuitry. Mov- 
ing the jumper to the DlAG position disables both U2350 
and U2450 and disconnects the microprocessor from the 
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Figure 3-2. Address decoding. 
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Address Decode 

The Address Decode circuitry generates enabling sig- 
nals and strobes that allow the Microprocessor to control 
the various devices and circuit functions. The controlling 
signals are generated as a result of the Microprocessor 
placing specific addresses on the Address Bus. Figure 3-2 
illustrates the enables and strobes generated by the 
Address Decode circuitry. 

Address decoding is performed by a programmable 
logic device and 3 three-to-eight line decoders attached to 
the Address Bus. The five most significant address bits 
are decoded by U2250. This device initially separates the 
total addressable-memory space (64K-bytes) into thirty- 
two 2K-byte blocks. Addresses in the top 24K-byte 
memory space (address bit BA15 HI and either BA14 or 
BA13 HI) select one of two read-only memories (ROM); 
U2160 or U2360(or U2260). When the VMA(Valid 
Memory Address) and E (Enable) outputs from the 
Microprocessor go HI, the selected ROM is enabled, and 
the data from the selected address location is read from 
the ROM. The remaining 8K-byte memory space (address 
bit BA15 HI and both BA14 and BA13 LO) select random- 
access memory (RAM); U2460. Both outputs of flip-flop 
U2440B are used to generate the and WE signals to 
the RAM. 

Of the addresses in the bottom 32K-byte memory 
space, only the lowest 8K-bytes are further decoded. 
Addresses in the lowest 2K-byte block of addresses will 
cause U2250 to generate an enable signal to the RAM, 
U2460. Addresses in the next 2K-byte block of addresses 
will enable U2550 to do the next state of address decod- 
ing. The next 4K-byte block of addresses will enable the 
Buffer Board ROM section of U2160. 

The level of decoding performed by U2550 uses 
address bits BA4, BA5, and BA6 to separate the 
addresses within the 2K-byte block of addresses 0800 thru 
OFFF into 128 groups of 16 addresses. Address bits BA7 
thru BAlO are not used in the decoding scheme, so each 
of these 128 blocks is not uniquely identified. This results 
in sixteen duplicate sections within the address block, 
each consisting of eight groups of 16 addresses. The 
upper fifteen sections in the address space are never 
used; therefore, decoding by U2550 may be more simply 
thought of as eight groups of 16 address locations. 
Addresses within these eight groups generate control sig- 
nals to other portions of the instrument. 

The final level of address decoding is done by a pair of 
three-to-eight-line decoders, U2650 and U2660. When 
enabled by the Y7 output of U2550, these decoders 
separate the highest 16-address group decoded by U2550 
into 16 individual control signals. 

Each of the control signals generated by the Address 
Decode circuitry are present only as long as the specific 
address defining that signal is present on the Address 

Bus. However, four of the addressable control signals 
decoded by U2550 are used to either set or reset flip-flops 
U2560A and B, and U2570A. The control signals are, in 
effect, latched and remain present to enable multiplexers 
U2521, U2530, (diagram 2), and U170 (diagram 4). When 
enabled, these multiplexers route analog control signals 
from the DAC (digital-to-analog converter) U2101 (diagram 
2) to the various analog control circuits. 

Read-only Memory (ROM) 

The Read-only Memory consists of one 128K-byte 
ROM and one 64K-byte ROM that contain operating 
instructions (firmware) used to control processor (and thus 
oscilloscope) operation. Addresses from the Microproces- 
sor that fall within the top 24K-bytes of addressable space 
cause one of the two read-only memory integrated circuits 
to be enabled. (See Address Decode description.) Instruc- 
tions are read out of the enabled ROM (or PROM) IC from 
the address location present on its address input pins. The 
eight-bit data byte from the addressed locations is placed 
onto the Buffered Data bus (BDO through BD7) to be read 
by the Microprocessor. 

Random-Access Memory (RAM) 

The RAM consists of integrated circuit U2460 and pro- 
vides the Microprocessor with 8K-bytes of battery backed 
up temporary storage space for data that is developed 
during the execution of a routine. The RAM is enabled 
whenever an address in the lowest 2K-byte of addresses 
is placed on the Address Bus or whenever an address of 
8000 thru 9FFF is placed on the Address bus. When writ- 
ing into the RAM, the write-enable signal (WE) on pin 27 of 
U2460 is set LO along with the chip enable (CE) signal on 
pin 20. At the same time, the output-enable (OE) on pin 22 
is HI to disable the RAM output drivers. Data is then writ- 
ten to the location addressed by the Microprocessor. If 
data is to be read from the RAM, the WE signal is set HI 
to place the RAM in the read mode, and the OE signal is 
set LO to enable the output drivers. This places the data 
from the addressed location on the buffered Data Bus 
where it can be read by the Microprocessor. 

The RAM also provides non-volatile storage for the cali- 
bration constants and the power-down front-panel set- 
tings. When power is applied to the instrument, the 
Microprocessor reads the calibration constants and gen- 
erates control voltages to set up the analog circuitry. The 
front-panel settings that were present at power-off are 
recalled and the instrument is set to the operating mode 
previous to power-off. 

Timing Logic 

The Timing Logic circuit composed of U2440B, and 
U2540D generates time- and mode-dependent signals from 
control signals output from the Microprocessor. The 
enable (E) signal output from the Microprocessor is a 1.25 
MHz square wave used to synchronize oscilloscope func- 
tions to processor timing. 
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Data applied to the Address Bus, Data Bus, and vari- 
ous control signals are allowed to settle (become valid) 
before any of the addressed devices are enabled. This is 
accomplished by switching the E signal HI a short time 
after each processor cycle begins. Inverter U2540D inverts 
the polarity of the delayed enable signal and enables the 
Address Decode stage only after the address bus has 
settled. 

Read-Write Latch U2440B is used to delay the 
processor's readlwrite signal (RIW) from the Microproces- 
sor to meet hold-time requirements of the RAM. At the 
same time, it generates delayed read and write enabling 
signals of both polarities to meet the requirements of 
Buffer U2350 and Latch U2450 (in the Microprocessor 
Data Bus) and various other devices in the Readout cir- 
cuitry (diagram 7). 

When R I ~  goes LO for a write cycle and E goes HI, 
Read-Write Latch U2440B is reset, and Q output (pin 9) is 
held LO, Latch U2450 is in its transparent state at this 
time, and data from the Microprocessor is applied asyn- 
chronously to the buffered Data Bus. At the end of the 
write cycle, the RIW signal goes HI. The E signal also 
goes through a negative transition, and data on the 
Microprocessor data bus lines is latched into U2450. The 
next positive transition of the 1.25-MHz E signal (112 E 
cycle after the RIW signal goes HI) clocks the HI level at 
U2440B pin 12 (the D input) to the Q output, and the a 
output (pin 8) goes LO. The 112 E cycle delay between the 
time R I ~  goes HI and the time that the Q output of 
U2440B goes HI keeps Latch U2450 outputs on long 
enough to meet the data hold time for the RAM. At the 
end of that delay time, pin 1 of U2450 goes HI, and the 
Latch outputs are switched to the high-impedance state to 
isolate it from the buffered Data Bus. 

READOUT FRAMING AND INTERRUPT TIMING. Binary 
counter U2640 is used to generate a readout-framing 
clock to the Readout circuitry and a real-time interrupt 
request to the Microprocessor via inverter U2540C. The 
readout-framing clock is a regular square-wave signal 
obtained from U2640 pin 12 by dividing the 1.25-MHz E 
signal by 512 (29). This clock tells the readout circuitry to 
load the next block (subframe) of readout information to be 
displayed. (See "Readout" description for further 
information concerning alphanumeric display.) The real- 
time interrupt request, which occurs every 3.3 ms, is 
obtained from pin 2 by dividing the E signal by 8192 (213). 

- 
When the real-time request occurs, IRQ (pin 4 of 

U2140) goes LO, and the processor breaks from execution 
of its mainline program. The Microprocessor first resets 
Binary Counter U2640 by setting pin 19 of U2301 (diagram 
2) HI (to generate the reset), then it resets pin 19 LO to 

allow the counter to start again. At this time, the Micropro- 
cessor sets analog control voltages and reads trigger 
status from the Display Sequencer (diagram 5). When this 
is completed, it reverts back to the mainline program. 

In addition to the analog control and trigger status 
update that occurs with each interrupt, on every fifth inter- 
rupt cycle, the Microprocessor also scans the front-panel 
potentiometers. Every tenth interrupt cycle, scanning the 
front-panel switches and checking the 5 0 4  DC inputs for 
overloads is added to the previously mentioned tasks. If all 
the tasks are not completed at the end of one interrupt 
cycle, the real-time interrupt request restarts the analog 
updates, but as soon as those are accomplished, the 
Microprocessor will pick up with its additional tasks where 
it was before the interrupt occurred. This continues until all 
tasks are completed. If any pot or switch changes are 
detected, the Microprocessor updates the analog control 
voltages and the control register data to reflect those 
changes prior to reverting back to the mainline program 
instructions. 

FRONT-PANEL SCANNING and 
ANALOG CONTROLS 

The Analog Control circuitry (diagram 2), under 
Microprocessor control, reads the front-panel controls and 
sets various analog control voltages to reflect these front- 
panel settings. The calibration constants determined during 
instrument calibration and the last 'stable" front-panel 
setup conditions are stored in battery backed up RAM. At 
power-on the stored front panel information is used to 
return the instrument to its previous state. 

Hardware I10 

Data transfer from the Analog Control circuitry to the 
Microprocessor is via Status Buffer U2220. Data bits 
applied to the input pins are buffered onto the Data Bus 
when enabled by the Address Decode circuitry. Via the 
Status Buffer, the processor is able to (1) determine the 
settings of front- and rear-panel pots and switches, (2) 
determine instrument type (2445B or 2455B), (3) determine 
if a triggered sweep is in progress, and (4) read the con- 
tents of the Readout RAM. When disabled, the buffer out- 
puts are switched to high impedance states to isolate 
them from the buffered Data Bus. 

Data transfer from the Microprocessor to the Analog 
Control circuitry is via registers U2210 and U2310. Via 
register U2210, the Microprocessor is able to select the 
pot-scanning multiplexers, turn the trigger LED on and off, 
and control other hardware via serial control data and the 
attenuator strobe. Via register U2310, the processor con- 
trols pot selection, ROM addressing, and power down tim- 
ing. 
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Front-Panel Switch Scanning 

The Front-Panel Switches are arranged in a matrix of 
ten rows and five columns. Most of the row-column inter- 
sections contain a switch. When a switch is closed, one of 
the row lines is connected to one of the column lines 
through a diode. Reading of the switches is accomplished 
by setting a single row line LO and then checking each of 
the five column lines sequentially to determine if a LO is 
present (signifying that a switch is closed). After each of 
the five columns have been checked, the current row line 
is reset HI and the next row line is set LO for the next 
column scan cycle. A complete Front-Panel scan consists 
of all ten row lines LO in sequence and performing a five- 
column scan for each of the rows. 

Row lines are set LO when the microprocessor writes a 
LO to one of the flip-flops in octal registers U2301 or 
U2201. The row data placed on the buffered Data Bus by 
the Microprocessor is clocked into the registers as two, 
eight-bit words by clocks from the Address Decode cir- 
cuitry (DAC LSB CLK for the lower eight bits and DAC 
MSB CLK for the upper eight bits). All eight outputs of 
register U2201 and two outputs of U2301 drive the ten 
rows of the front-panel switch matrix (the fifth line of the 
matrix is not used). Series resistors in the lines limit 
current flow and eliminate noise problems associated with 
excessive current flow. 

While each row is selected, the processor will scan 
each of the five column'lines. To scan the columns, the 
microprocessor enables U2410 by the address decode cir- 
cuitry. Data bits applied to the input pins are buffered onto 
the Data Bus. 

In addition to the front-panel switches, the CALINO 
CAL jumper (P501) is checked to determine whether the 
instrument should be allowed to execute the calibration 
routines. The levels on U2410 pin 11 and 12 are read by 
scanning two additional columns at power-up. If the 
jumper is pulling the CAL bit LO, the operator will be 
allowed to use the calibration routines stored in firmware. 
If the NO CAL bit is pulled LO, the calibration routines may 
not be performed. If the jumper is removed, and neither bit 
is pulled LO, the Microprocessor is forced into a special 
diagnostic mode (CYCLE) used to record certain operating 
failures during long-term testing of the instrument. (See 
the "Maintenance" section for an explanation of the diag- 
nostic modes.) Removing P501 or switching it between the 
CAL and NO CAL positions will not be recognized by the 
Microprocessor until the instrument is powered down and 
then turned back on. 

The resistors in series with the input lines to U2410 are 
current-limiting resistors that protect the CMOS data 
buffer from static discharges. The resistors connected 
from the input lines to the $5 V supply are pull-up resis- 
tors for the front-panel column lines. 

Digital-to-Analog Converter (DAC) 

DAC U2101 is used to set the various analog refer- 
ences in the instrument and is used to determine the set- 
tings of the front panel potentiometer. The 12-bit digital 
values to be converted are written to octal registers U2301 
and U2201 for application to the DAC input pins. The DAC 
then outputs two complementary analog currents that are 
proportional to the digital input data. (Complementary, in 
this case, means that the sum of the two output currents 
is always equal to a fixed value.) 

The maximum range of the output currents is estab- 
lished by a voltage-divider network composed of R2010, 
R2012, R2013, R2014 and R2011 conected to the positive 
and negative reference current inputs of the DAC (pins 14 
and 15 respectively). A + 10-V reference voltage applied to 
the DAC through R2013 sets the basic reference current. 
Resistor R2011 and R2014 and potentiometer R2010 pro- 
vide a means to adjust this current over a small range for 
calibration purposes. The nominal reference current is 1 
mA, the DAC full-scale output current is 4 mA. The output 
currents flow through series resistors R2520 and R2521, 
connected to the + 1.36-V reference, and proportional volt- 
ages result. 

Pot Scanning 

The Pot Scanning circuitry, in conjunction with the 
DAC, derives digital values for each of the various front- 
panel potentiometers. Scanning of the pots is accom- 
plished by data selectors U2401, U2501, and U2601. 
Three bits are written to register U2310 and select the pot 
to be read. The bits are latched in the register and keep 
the pot selected until the register is reset. The Micropro- 
cessor writes a LO to the inhibit input pin (pin 6) of either 
U2401, U2501 or U2601 via register U2210 to enable the 
device. The enabled data selector connects the analog 
voltage at the wiper of the selected pot to comparator 
U2510. 

Comparator U2510 compares the analog voltage of 
each pot to the output voltage from the DAC (pin 18). To 
determine the potentiometer output voltage, the processor 
performs a binary search routine that changes the output 
voltage from the DAC in an orderly fashion until it most 
closely approximates the voltage from the pot. 

The conversion algorithm is similar to successive 
approximation and generates an eight-bit representation of 
the analog level. When the pot's value is determined, the 
Microprocessor stores that value in memory. Once all of 
the pots have been read and the initial value of each has 
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been stored, the processor uses a shorter routine to deter- 
mine if any pot setting changes. To do this the DAC out- 
put is set to the last known value of the pot (plus and 
minus a small drift value), and the status bit is read to see 
that a HI and LO occurs. If within the limits, the processor 
assumes that the pot setting has not changed and scans 
the next pot. When the processor detects that a pot set- 
ting has changed, it does another binary search routine to 
find the new value of that pot. 

Analog Control 

The operating mode and status of the instrument 
requires that various analog voltages (for controlling instru- 
ment functions) be set and updated. The digital values of 
the controlling voltages are generated by the Microproces- 
sor and converted by the DAC. Analog multiplexers U2521 
and U2530 (on diagram 2) and U170 (on diagram 4) route 
the DAC voltages to sample-and-hold circuits that maintain 
the control voltages between updates. 

The Microprocessor writes three selection bits to regis- 
ter U2301 that directs the DAC output to the appropriate 
sample-and-hold circuit and charges a capacitor (or capac- 
itors) to the level of the DAC. When the processor discon- 
nects the DAC voltage from the sample-and-hold circuit 
(by disabling the multiplexer) the capacitor(s) remains 
charged and holds the control voltage near the level set by 
the DAC. Due to the extremely high input impedance of 
the associated operational amplifiers, the charge on the 
capacitor(s) remains nearly constant between updates. 

FRONT-PANEL CONTROLS 

The Front Panel is the operator's interface for control- 
ling the user-selectable oscilloscope functions. Along with 
the crt, it provides visual feedback to the user about the 
present operating state of the instrument. 

Most of the Front-Panel controls (diagram 3) are 'cold" 
controls; i.e., they are not connected directly into the sig- 
nal path. Therefore, associated circuits are not influenced 
by the physical parameters (such as capacitance, resis- 
tance, and inductance) of the controls. In addition, 
translating the analog output levels of most of the poten- 
tiometers to digital equivalents allows the processor to 
handle the data in ways that result in a variety of 
enhanced control features. 

To maintain the front-panel operating setup between 
uses of the instrument, the digitized values of the poten- 
tiometers and front-panel switch settings are stored in bat- 
tery backed up RAM so that when the instrument power is 
turned off, these control settings are not lost. Then, when 

power is next applied, the instrument will power up to the 
same configuration as when the power was last removed 
(assuming the settings of the non-digitized pots and 
switches remain the same). 

The Front-Panel Controls also allow the user to initiate 
and direct the diagnostic routines (and when enabled, the 
calibration routines) programmed into the read-only 
memory (ROM). These routines are explained in the 
Maintenance section of this manual. 

Front-Panel Switches 

The Front Panel Switches are arranged in a ten-row- 
by-five-column matrix, with each switch assigned a unique 
location within the matrix (see Figure 3-3). A closed switch 
connects a row and a column together through an isolat- 
ing diode. To detect a switch closure, the switch matrix is 
scanned once every 32 ms (every tenth Microprocessor 
interrupt cycle). When scanning, the Microprocessor 
sequentially sets each individual row line LO. A closed 
switch enables the LO to be passed through the associ- 
ated diode to a column line. When the processor checks 
each of the five column lines associated with the selected 
row, the LO column is detected. The intersection of the 
selected row and the detected column uniquely identifies 
the switch that is closed. Further information about switch 
scanning is found in the 'Front-Panel Scanning" descrip- 
tion located in the "Analog Controln discussion. 

As each switch is read, the processor compares the 
present state of the switch to its last-known state (stored 
in memory) and, if the same, advances to check the next 
switch. When a switch is detected as having changed, the 
processor immediately reconfigures the setup conditions to 
reflect the mode change and stores the new state of the 
switch in memory. The detected status of the switch on 
each of the following scan cycles is then compared against 
the new stored data to determine if the switch changes 
again. The 32-ms delay between the time a switch is 
detected as having changed and the next time it is read 
effectively eliminates the effects of switching noise (switch 
bounce) that may occur after the switch is actuated. 

Front-Panel Pots 

The thirteen Front-Panel Potentiometers, READOUT 
INTENSITY, and INTENSITY are 'cold" controls that con- 
trol the linear functions of the instrument. (SCALE ILLUM 
and FOCUS are not considered part of the Front-Panel 
Control circuitry for the purposes of this description.) All 
are digitized and control their functions indirectly. Data 
Selectors U2401, U2501, and U2601 in the Analog Control 
circuitry (diagram 2) route the wiper arm voltage of the pot 
being read to comparator U2510 where it is compared 

Scans by ArtekMedia © 2007



Theory of Operation-2445Bl2455B Service 

with the output of DAC U2101. The processor changes As the initial pot settings are determined, a digital 
the DAC output until it most closely matches the output representation of each value is stored in memory. The pro- 
voltage of the pot, then stores the digital value of the cessor then checks each pot against its last-known value 
'match". See the 'Pot Scanning" description in the "Ana- to determine if a pot has moved. If a pot is detected as 
log Control" discussion for further information on the read- moving, the processor executes a routine that converts 
ing of pot values. the movement (displacement from last-set value) into a 

corresponding control voltage. 

Like the switch matrix scanning, the Front-Panel pot 
scanning routine is performed every 16 ms. When entered, 
the routine reads the settings of the 'last-moved" pot and 
one "unmoved" pot. Each succeeding scan continues to 
read the last-moved pot in addition to a new unmoved pot. 
In this way, each pot is monitored, but most of the scan 
time is devoted to the pot that is still moving (needing con- 
tinuous updating). 

When producing the actual analog control levels, the 
processor can manipulate the digital values read for the 
various pots before sending the output data to the DAC. 
This allows many of the oscilloscope parameters to vary in 
an enhanced fashion. The pot data is manipulated by the 
processor in a manner that produces such features as 
variable resolution, continuous rotation, fine-resolution 
backlash, and electrically detented controls. 
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Figure 3-3. Front-panel switch matrix. 
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With all thirteen Front-Panel Potentiometers, READOUT 
INTENSITY, and INTENSITY controls, the processor reads 
the magnitude and direction of pot rotation and produces 
variable-resolution control voltages. If a pot's direction of 
rotation changes, the magnitude of the change from the 
last-set position remains small, or if it was not the last pot 
moved, a fine-resolution control voltage results. In the 
fine-resolution range, a given rotation displacement will 
cause a small control voltage change. The same displace- 
ment farther away from the last-set reference will cause a 
proportionally larger control voltage change, producing a 
coarse-resolution effect. If the changing pot is the last one 
moved and the direction of rotation remains the same, the 
algorithm continues from where it left off during the 
preceding scan; producing control voltage changes with 
the same increment as it was last using. 

The delta reference controls (A REF OR DLY POS and 
A) are continuous-rotation potentiometers. They each con- 
sist of two pots ganged together with their wiper arms 
electrically oriented at 180" apart. As the wiper of one pot 
is leaving its resistive element, the wiper of the other pot 
comes onto its element. The Microprocessor has the abil- 
ity to watch the output voltage from each wiper and when 
it detects that the controlling wiper is nearing the end of 
its range, it will switch control over to the other wiper. The 
routine the processor uses to watch these pots sets the 
associated control voltage on the basis of relative voltage 
changes (AV) that occur. Switching between the pots to 
change control to the opposite wiper arm is based on 
specific voltage levels being sensed. 

Sensing specific voltage levels is also used when read- 
ing the VOLTSIDIV VAR, SECIDIV VAR, and HOLDOFF 
controls. These pots have both a mechanical detent and a 
processor-generated electrical detent. As one of these 
controls is moved out of the mechanical detent position, 
the processor watches the analog voltage changes that 
occur; but the associated control voltage will not change 
until a specific voltage level (the electrical detent level) is 
reached. Once the electrical detent value is exceeded, the 
processor begins to vary the associated control voltage in 
response to further pot rotation. When returning to the 
mechanical position, the electrical detent level is reached 
first, and the variable voltage action is stopped before the 
mechanical detent is entered. 

Front-Panel Status LEDs 

Light-emitting diodes (LEDs) are used to provide visual 
feedback to the operator about the oscilloscope status 
and operating mode by backlighting front-panel nomencla- 
ture. A 48-bit status word, defining the diodes to be 
illuminated, is generated by the processor and then serially 
clocked into the six LED-Status Registers (U3001, U3002, 
U3003, U3004, U3005, and U3006). The registers hold the 
selected diodes on until the next update. Whenever the 
processor detects that a front-panel control has changed 

(and a new status display is required), a new status word 
is generated and applied to pin 1 of U3002. As each of the 
bits is clocked into the QA position of U3002, the preced- 
ing bit is shifted to the next register position. After 48 bits 
have been clocked into (and 40 bits through) U3002, all six 
LED-Status registers are full and contain the LED illumina- 
tion pattern to be displayed to the user. A LO at any Q 
output of the registers illuminates the corresponding front- 
panel LED. 

The TRIG'D LED is not driven by the LED-Status 
Register. It is driven by the Analog Control circuitry and 
illuminated whenever a triggered sweep is in progress. 

ATTENUATORS AND PREAMPS 

The Attenuators and Preamps circuitry (diagram 4) 
allows the operator to select the vertical deflection factors. 
The Microprocessor reads the Channel VOLTSIDIV 
switches and WLTSIDIV VAR controls and then digitally 
switches the attenuator and sets the preamplifier gains 
accordingly. 

The Channel 1 and Channel 2 Attenuators are identical 
in operation, with corresponding circuitry in each channel 
performing the same function. Therefore, only the Chan- 
nel 1 circuitry is described. 

Input signals from the Channel 1 input connector are 
routed through an attenuator network by four pairs of 
magnetic-latch relay contacts. The position of the relays is 
set by Microprocessor data placed into Auxiliary Control 
Register U140. Relay buffer U l lO provides the necessary 
drive current to the relays. 

Four input coupling modes (1Mfl AC, GND, 1MQ DC, 
and 50 f l  DC) and three attenuation factors ( lX, + lo ,  and 
s100) may be selected by closing different combinations 
or relay contacts. The three attenuation factors, along with 
the variable gain factors of the Vertical Preamplifier, are 
used together to obtain the crt deflection factors. The 
relays are magnetically latched and once set, remain in 
position until new attenuator-relay-setting data and 
strobes are generated. (See the 'Auxiliary Control Regis- 
ter" description for a discussion of the relay-latching pro- 
cedure.) 

The 50 f l  termination resistor has a thermal sensor 
associated with it that produces a dc voltage (CH 1 OVL) 
proportional to the input power. Should the input power 
exceed the normal safe-operating level for the 50 f l  DC 
input, the termination resistor temperature will exceed the 
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normal operating limit and change the output voltage of 
the thermal sensor. The amplitude of this dc level is 
periodically checked via comparator U2510 and DAC 
U2101 (on diagram 2) and allows the Microprocessor to 
detect when an overload condition is present. When an 
overload occurs, the processor switches the input coupling 
to the 1 MR position to prevent damage to the attenuator 
and displays 50 R OVERLOAD on the crt. 

Compensating capacitor C105 is adjusted at the time of 
calibration to normalize input capacitance of the 
preamplifier to the attenuator. 

A probe-coding ring around the BNC input connector 
passes probe coding information (a resistance to ground) 
to the Analog Control circuitry for detection of probe 
attenuation factors. The readout scale factors are set to 
reflect the detected attenuation factor of the attached 
probe. 

Auxiliary Control Register 

The Auxiliary Control Register allows the Microproces- 
sor to control various mode and range dependent func- 
tions of the instrument. Included in these functions are: 
attenuation factors, input coupling, Channel 3 and Channel 
4 gains, vertical-bandwidth limiting, the X-Y display mode, 
and the state of the measurement PAL. 

When the Microprocessor sets the input coupling mode 
and attenuation factors for Channel 1 and Channel 2, a 
series of eight, 16-bit control words are serially clocked 
into shift registers U140 and U150 (eight bits in each regis- 
ter). Each control word is used to set the position of one 
of the eight attenuator and coupling relays (four relays are 
in each attenuator assembly). Each control word will have 
one HI bit. This bit will cdriespond to the specific relay 
contact to be closed. Relay buffers Ul lO and U130A (for 
Channel 1) and U120 and U130B (for Channel 2) are Dar- 
lington configurations that invert the polarities of all bits. 
This results in a LO being applied to only the coil lead 
associated with the contact to be closed; all other coil 
leads are held HI. 

To set a relay once the control word is loaded, the 
Microprocessor generates a ATTN STRB (attenuator 
strobe) to U130G pin 7 via R129 and C130. The strobe 
pulses the output of U130G LO for a short time. 'This out- 
put pulse attempts to turn on both Q130 and Q131 (relay 
drivers) via their identical base-bias networks. Due to the 
lower level from the turned on Darlington relay buffer (cou- 
pled through the associated coil diode and either CR130 or 
CR131 to one of the bias networks), one transistor will 
turn on harder as the ATTN STRB pulse begins to forward 
bias the transistors. The more positive collector voltage of 
the transistor turning on harder is fed through the bias 

diode (again either CR130 or CR131) to further turn off the 
opposite transistor. This action results in one transistor 
being fully on and the other one being fully off. The 
saturated transistor sources current through the two 
stacked relay coils to the LO output of either U140 or 
U150 (current sink) to close the selected contacts. Once 
set, the magnetic-latch feature will hold the relay set to 
this position until opposing data is clocked into the Aux- 
iliary Control Register and strobed into the relay. All coil 
leads for the remaining relays are set HI, and only the 
selected relay will be set. 

To set the seven remaining Attenuator and coupling 
relays, the sequence just described is repeated seven 
more times. Whenever the Microprocessor determines that 
the attenuation factor or input coupling has changed, the 
entire relay-setting procedure is repeated for all eight 
relays. 

After the coupling and attenuator relays have been 
latched into position, the Auxiliary Control Register is free 
to be used for further circuit-controlling tasks. Eight more 
bits of control data are then clocked into U140 either to 
enable or disable the following functions: vertical 
bandwidth limiting (BWL), triggered X-Y mode (TXY), the A 
and B Sweep Delay Comparators (BDCA and BDCA), and 
slow-speed intensity limit (SIL); or to alter the Channel 3 
and Channel 4 gain factors (GA3 and GA4). Four other 
bits are clocked into register U150: one to produce the 
CTC signal, one to control the scale illumination circuit 
during SGL SEQ display mode, and two (CNTL1 and 
CNTL2) to control the state of the measurement PAL, 
U975. The CTC control bit is used to enable a sweep-start 
linearity circuit in the A Sweep circuitry (diagram 5) on the 
2 ns and 20 ns per division sweeps. 

Analog Control Demultiplexer 

When enabled by the Address Decode circuitry, Analog 
Control Demultiplexer U170 directs the analog levels 
applied to pin 3 from DAC U2101 (diagram 2) to one of six 
sample-and-hold circuits. In the Preamplifier circuitry, the 
sample-and-hold circuits maintain the VAR gain and DC 
Bal control-voltage levels applied to both the Channel 1 
and Channel 2 Preamplifiers UlOO and U200 between 
updates. Two of the Demultiplexers outputs direct analog 
levels to the Holdoff and Channel 2 Delay offset sample- 
and-hold circuits (diagram 5). Routing is determined by the 
three-bit address from register U2301 (diagram 2) applied 
to Demultiplexer U170 on pins 9, 10, and 11. 

Channel 1 Preamplifier 

Channel 1 Preamplifier U 100 converts the single-ended 
input signal from the Channel 1 Attenuator to a differential 
output signal used to drive the Vertical Channel Switch. 
The device produces either amplification or attenuation in 
predefined increments, depending on the control data writ- 
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ten to it from the Microprocessor. The preamp also has 
provisions for VAR gain, vertical positioning, and a trigger 
signal pickoff. 

The Channel 1 vertical input signal is applied to pin A of 
Channel 1 Preamplifier U100. Control data from the pro- 
cessor is clocked into the internal control register via pin 
22 (CD) by the clock signal applied to pin 23 ( CC ). The 
data sets the device to have an input-to-output gain ratio 
of 2, 4, or 10, depending on the VOLTSIDIV control set- 
ting. 

Two analog control voltages set by DACs modify the 
differential output signal at pins 9 and 10. The front-panel 
Channel 1 POSITION control supplies a position signal to 
UlOO pin 17 (via MUX U2530 and sample-and-hold U2430 
and C2432) that vertically positions the Channel 1 display 
on the CRT. A DC Bal signal is applied to pin 2 of U100 
from MUX U170 via the sample-and-hold circuit composed 
of U160A and C177. This DC BAL signal is a dc offset-null 
level that is determined during the automatic DC Bal pro- 
cedure. The offset value is stored as a calibration constant 
in RAM and is recalled at regular intervals to set the DC 
Bal level, holding the Preamplifier in a dc balanced condi- 
tion. 

The Channel 1 VOLTSIDIV VAR control is monitored by 
the Microprocessor during the front-panel scanning rou- 
tine. When the processor has determined where the 
VOLTSIDIV VAR control is positioned, it causes DAC 
U2101 (diagram 2) to produce a corresponding control 
level and routes it to the VAR gain sample-and-hold circuit 

nals for options are obtained from J100. 

The Channel 1 input signal used to provide the horizon- 
tal deflection for the X-Y displays is obtained from U100 
pin 11. The components between pin 1 1 and the Horizon- 
tal Output Amplifier provide phase compensation of the 
signal. During instrument calibration, the delay produced 
by C115, C116, 1-1 15, R115, and variable capacitor C118 
is matched to the 78-ns delay of the vertical delay line 
(DL1 00, diagram 6). 

Channel 2 Preamplifier 

Operation of Channel 2 Preamplifier U200 is nearly 
identical to that of the Channel 1 Preamplifier just 
described. The exceptions are that the output polarity of 
the Channel 2 signal may be either normal or inverted and 
that the signal obtained from the BPO+ output (pin 11) is 
conditioned differently for a different purpose than in the 
Channel 1 Preamplifier circuitry. 

Inverting the Channel 2 signal for the CH 2 INVERT 
feature is accomplished by biasing on different amplifiers. 
The control data clocked into the internal control register 
from pin 22 sets up the necessary switching. 

The Channel 2 BPO+ signal at U200 pin 11 provides 
an accurate representation of the Channel 2 signal at the 
rear-panel CH 2 OUT connector. 

composed of U160D, C179, and associated components. Channel and Channel Preamplifier 
The control voltage at the output of U160D (pin 14) sets 
the variable gain of the Preamplifier. 

A pickoff amplifier internal to U100 conditions the 
trigger signal and provides the proper signal level at pin 15 
to drive the AIB Trigger Generator (U500, diagram 5). The 
pickoff point for the trigger signal is prior to the addition of 
the vertical position offset, so the position of the signal on 
the crt has no effect on the trigger operation. However, 
the pickoff point is after the DC Bal and Variable gain sig- 
nals have been added to the signal so both of these func- 
tions will affect trigger operation. 

Common-mode signals are rejected from the trigger sig- 
nal by the circuitry composed of operation amplifier U450B 
and associated components. The inverting input of U450B 
(pin 6) is connected to the common-mode point between 
APO+ (pin 12) and TPO- (pin 15) of U100. Any 
common-mode signals present are inverted and applied to 
a common-mode point between R451 and R453 to cancel 
the signals from the differential output. A filter network 
composed of LR 180 and the built-in circuit board capaci- 
tor (5.6 pF) reduces trigger noise susceptibility. Trigger sig- 

The functions provided by the Channel 3 and Channel 4 
Preamplifier are similar to those provided by the Channel 1 
and Channel 2 Preamplifiers. The single-ended CH 3 and 
CH 4 input signals are converted to differential signals, 
and vertical gain and vertical positioning are added to the 
output signals. Trigger pickoff signals are generated for 
both channels and are routed to the Trigger hybrid. 

Channel 3 and Channel 4 gains may be either 0.1 volt 
per division or 0.5 volt per division. The logic levels of con- 
trol bits applied to U300 pin 30 (GA3) and pin 31 (GA4) 
from Auxiliary Control Register U140 sets the gain of the 
Channel 3 and Channel 4 preamplifiers respectively. Verti- 
cal positioning of the Channel 3 and Channel 4 signals on 
the crt is controlled by the voltage levels applied to pin 29 
(POS3) and pin 32 (POS4) from the front-panel CH 3 and 
CH 4 POSITION potentiometers (via MUX U2530 and 
sample-and-hold amplifiers U2430C and C2333 and 
U2430D and C2332). 

Dc offsets in the output signal due to any tracking 
differences between the +5-V and the -5-V supply to 
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U300 are reduced by the tracking regulator circuit com- 
posed of U165A, Q190, and associated components. 
Operational amplifier U165A and Q190 is configured so 
that the output of voltage at the emitter of Q190 follows 
the -5-V supply applied to R198. This tracking arrange- 
ment ensures that the supply voltages are of equal magni- 
tudes to minimize dc offsets in the output signals. 

Scale lllumination 

The Scale lllumination circuit consists of U130C, 
U130D, U130E, U130F, and associated components. The 
circuit enables the operator to adjust the illumination level 
of the graticule marks on the crt face plate using the 
SCALE ILLUM control. 

Components U130C through U130F, depicted on 
diagram 4 as inverters, are actually Darlington transistor 
pairs. Figure 3-4 is a simplified illustration of the Scale 
lllumination circuitry, redrawn to show U130C through F 
as Darlington transistor pairs for the purpose of the follow- 
ing description. 

Darlington transistors U130D and U130E control the 
current flow to scale-illumination lamps DS100, DS101, 
and DS102. Base drive current for U130D and U130E via 

tr 
SCALE 
I LLUM 

D l  SABLE 
FROM 1 1 1  

u150 u 1 3  

Figure 3-4. Scale illumination circuit. 

R133 is set by the front-panel SCALE ILLLIM pot R134. 
Voltage at the more negative end of the pot is set by the 
self-biasing configuration of U130F and R135. The voltage 
level established by these two components is two diode 
drops above ground (= 1.2 V) so that, at full counterclock- 
wise rotation, the wiper voltage of the SCALE ILLUM pot 
will just match the turn-off point of U130D and U130E. The 
voltage at the other end of the pot is set by the collectors 
of U130D and U130E. As the SCALE ILLUM pot is 
advanced, the base drive to U130D and U130E increases, 
and the voltage on their collectors moves closer to ground 
potential. This increases the current through the scale- 
illumination lamps to make them brighter and produces 
some negative feedback to the base circuit through the 
SCALE ILLUM pot. Negative feedback stabilizes the base 
drive to U130D and U130E to hold the illumination level 
constant at the selected setting of the SCALE ILLUM con- 
trol. 

During SGL SEQ display mode, the graticule is 
illuminated only once during the sequence for photographic 
purposes. In this mode, a HI is initially written to Auxiliary 
Control Register U150 (bit QH). This turns on U130C and 
shunts the base drive current of U130D and U130E to 
ground. At the point in the sequence when the graticule 
should be illuminated, the processor writes a LO to bit QH, 
and Q130C is turned off. This enables U130D and U130E 
to turn on the lamps to the illumination level set by the 
SCALE ILLLIM pot. 

DISPLAY SEQUENCER, 
TRIGGERS, AND SWEEPS 

The Display Sequencer circuitry (diagram 5) controls 
and sequences the 'analog-type" oscilloscope functions in 
real time, dependent on control data it receives from the 
Microprocessor. The AIB Trigger circuitry, under control of 
the Display Sequencer, detects when triggering require- 
ments are met and initiates the appropriate sweep. The A 
Sweep and B Sweep circuits generate sweep ramps under 
control of the Display Sequencer when triggered by the 
AIB Trigger circuitry. 

Display Sequencer 

The Display Sequencer consists primarily of integrated 
circuit U650. This IC accepts analog and digital control 
signals from various parts of the instrument and, depend- 
ing on the control data string clocked into its internal con- 
trol register from the Microprocessor, will change control 
signals that it sends to other, signal-handling circuits. 

In the course of developing waveform displays, the 
Display Sequencer selects one or more vertical channels, 
sets the trigger source, and selects the horizontal display 
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mode. In most cases, the trigger selection does not 
change after it has been set unless a front-panel trigger 
control is changed. An exception is that in VERT 
TRIGGER MODE, the trigger source tracks the sequenc- 
ing of the vertical channels (unless AUTO LVL MODE, or 
CHOP VERTICAL MODE is also selected). Trigger source 
selection lines are changed only during trigger holdoff time 
between sweeps. 

Fifty-five bits of serial data from the processor defining 
the instrument's operating sequence are applied to the 
Display Sequencer data input, pin 25. The data string is 
clocked into U650 to the internal control register by the 
processor-generated control clock applied to pin 24. The 
data string is organized in several fields, with each field 
defining the operating mode of one specific instrument 
function. 

Display Sequencer U650 controls the various functions 
defined by the data fields by setting the levels of the asso- 
ciated control lines. The functions and controlling signal 
lines for each function are as follows: 

VERTICAL DISPLAY SELECTION. CH 1, CH 2, CH 3, 
CH 4, ADD, and Readout Y signals are selected by the - 
VS1 , , , and control signals. See the 
Vertical Channel Switch description for further information. 

HORIZONTAL DISPLAY SELECTION. A Sweep, B 
Sweep, CH 1 (for X-Y displays) and Readout X are 
selected by the HSA and HSB control signals. See the 
Horizontal Output Amplifier description for further 
information. 

TRIGGER SOURCE SELECTION. CH 1, CH 2, CH 3, 
CH 4, ADD, Line, and a sample of the vertical output 
signal (for calibration purposes only) are selectable as the 
Trigger SOURCE by the , , SR2A , , - - 
SRlB , and SR2B control lines (pins 28, 27, 29, 32, 31, 
and 30 respectively). See the AIB Trigger description for 
further information. 

TRIGGER HOLDOFF. Sweep recovery time and the 
circuit initialization time required when front-panel controls 
are changed are controlled by the THO (trigger holdoff) 
signal. 

DELTA TIME (At) DELAY SELEC'I'ION. DLY REF 0 or 
DLY REF 1 is selected by the (delay select) signal. 

TRIGGER and SWEEP ACTIVITY (STATUS). The 
activity of the Trigger and Sweep circuits, as indicated by 
the SGA , SGB , i?% , and TSB lines, is reported to the 

Microprocessor via the TSO (trigger status output) line 
when clocked by the TSS (trigger status strobe) signal. 

INTENSITY CONTROL. The readout intensity, display 
intensity, and display intensity compensation are controlled 
by the BRIGHT output level. 

DISPLAY BLANKING. Display blanking for CHOP 
VERTICAL MODE, Readout transitions, and front-panel 
control changes is controlled by the BLANK output. 

READOUT CONTROL. The vertical selection, horizontal 
selection, and intensity controls are all set to their readout - 
modes either at the end of an A Sweep ( SGA goes HI) or - 
in response to a readout request ( ROR ) from the 
Readout circuitry (diagram 7). While in the readout mode, 
the BLANK control signal is driven by the readout blank - 
( ROB ) input signal on pin 5 (also from the Readout - 
circuitry). The readout active line ( ROA , pin 6), when set 
LO, tells the Readout circuitry that readout dots may be - 
displayed if necessary. The ROA signal is always set LO 
at the start of the trigger holdoff time following sweeps, 
and it is held there until the holdoff time is almost over. 
This allows the majority of holdoff time to be used for 
displaying readout dots. The Display Sequencer will switch 
the ROA signal back to HI before the end of holdoff so 
that the readout display does not interfere with display of 
the vertical signal at the triggering event. 

TRACE SEPARATION. Vertical separation between the 
A Sweep trace and the B Sweep traces (for alternate 
horizontal sweep displays), and between the reference B 
Sweep trace and the delta B Sweep trace (when delta 
time is selected in B Sweep only mode), is enabled by the 
TS1 +TS2 output. 

X I 0  HORIZONTAL MAGNIFICATION. Horizontal XI 0 - 
magnification is controlled by the MAG output. 

CALIBRATOR TIMING. The 5-Hz to 5-MHz drive signal 
to the Calibrator circuitry is provided by the CT output. 

DELAY GATE OPERATION. Analog Switches U850B 
and U850C select the delay references for each sweep. 
Depending on the display mode and point in the display 
sequence, the DS control signal (U650 pin 40) routes one 
of the two analog delay references through U850B and 
U850C to the two sweep hybrids. The selected reference 
level is compared against the changing sweep ramp 
voltages to generate the delay gates that control each 
sweep's functions. 

After an A Sweep has been initiated by a trigger, a 
delay gate circuit within U700 compares the A Sweep 
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ramp voltage to the selected delay reference. When the 
sweep ramp reaches the delay reference level, the DG 
(delay gate) output goes LO, enabling the B trigger portion 
of U500 and B Sweep hybrid U900. Then, when B trigger- 
ing occurs (for TRIG AFT DLY mode), the AIB Trigger 
hybrid sets the TGB (trigger gate B) signal LO, initiating 
the B Sweep. In RUN AFT DLY mode, however, the TGB 
signal to U900 is held LO, and the B Sweep is initiated at 
the end of the A Sweep delay time when the A Sweep 
delay gate goes LO. 

STATUS MONITORING. As the Display Sequencer 
controls the display system in real time, it continually 
monitors the trigger and sweep operations and updates 
the internal trigger status register accordingly. The 
Microprocessor checks the contents of this register every 
3.3 ms to determine the current status of the trigger and 
sweep circuitry. The Microprocessor reads the trigger 
status register by generating a series of trigger status 
strobe ( TSS ) pulses (U650 pin 19) to serially clock the 
contents of the register out to the TSO (trigger status 
output) line and onto the Data Bus (via Status Buffer 
U2220 on diagram 2). The system status information 
obtained by this check is used for AUTO LVL triggering, 
AUTO free-run triggering, detecting the completion of all 
sweeps in a SGL SEQ display, automatic measurement 
functions, and during instrument calibration. 

INTENSITY CONTROL. The Display Sequencer controls 
the intensity for both sweep and readout displays. The 
analog levels at pins 22 and 23 determine the basic 
intensity level of the displays. Two internally generated 
DAC currents (developed by multiplying the IREF current 
at pin 20 by two processor-generated numbers stored 
internally) are added to the basic intensity level currents to 
produce the display intensity seen on the crt (see Table 3- 
1). The two DAC currents added to the INTENSITY 
current are dependent on sweep speed, number of 
channels being displayed, and whether or not the XI0 
MAG feature is in use. These added currents increase crt 
beam current and hold the display intensity somewhat 
constant under the varying display conditions. The 
resulting current is applied to Z-Axis Amplifier U950 
(diagram 6) from the BRIGHT output of the Display 
Sequencer (pin 21). 

To produce the intensified zone on the A Sweep trace 
for A intensified by B Sweep displays, an additional 
current is added to the crt drive signal by the Z-Axis 
Amplifier during the concurrence of the SGAZ and SGBZ 
(sweep gate A and B z-axis) signals. 

The readout intensity (ROI) level, controlled from the 
front-panel READOUT INTENSITY pot (via MUX U2530 
and sample-and-hold U2630A and C2732). The Micropro- 
cessor increases readout intensity when the pot is rotated 

Table 3-1 
Intensity Control 

Type 

either direction from center. Minimum readout intensity 
current occurs at the midpoint of the READOUT INTEN- 
SITY pot rotation. The Microprocessor also detects to 
which side of center the READOUT INTENSITY control is 
set. Depending on the status received, the processor sets 
up the Readout circuitry (diagram 7) to display either all of 
the readout information or just the 'delta type" readouts. 

Horizontal Resulting Current 

B Sweep 

Readout 

Blanking of the crt display during CHOP VERTICAL 
MODE displays or when switching between dot positions 
in the readout displays is controlled by the Display 
Sequencer's BLANK output (pin 3). When the signal is LO, 
the crt z-axis is turned on to the selected intensity level; 
when HI, the crt display is blanked. 

READOUT CONTROL. The readout request signal - - 
( ROR ), the readout active signal ( ROA ), and the readout - 
blank signal ( ROB ) control readout displays. During the 
first part of the holdoff time, up until one or two holdoff 
ramps before holdoff time ends (dependent on the sweep - 
rate), the Display Sequencer sets the ROA signal line LO. 
While the ROA line is LO, the Readout circuitry may 
display readout character dots if necessary. During 
readout displays, the horizontal and vertical select signals 
(m,  m, m, m, m, and m) are all set HI. 
This deselects the waveform-related sweep and deflection 
signals and gives display control to the Readout circuitry. 
While readout information or cursors are being displayed, 
the BLANK output signal (pin 3) is controlled by the - 
readout blank ( ROB ) signal from the Readout circuitry, 
and the readout intensity (ROI) signal pin (pin 23) controls 
the BRIGHT output level. 

of at BRIGHT Output 

HI 

HI 

During holdoff, - the Display Sequencer always sets the 
readout active ( ROA ) line LO. As previously described, - 
setting the ROA signal LO allows the Readout circuitry to 
display readout dots. In some settings of the SECIDIV 
switch, with adequate trigger rates, holdoff time is pro- 
vided for the Readout circuitry to display all the readout 
information without causing noticeable display flicker. 

Display 

XlY 

A Sweep 

LO 

HI 

- 
HSA 

LO 

LO 

Dl + B SWP DAC current 

ROI (readout intensity) only 

- 
HSB 

LO 

HI 

Dl (display intensity) only 

Dl + A SWP DAC current 
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In those cases where the holdoff time is insufficient to 
prevent flicker, a portion of the Readout circuitry will 
request display control by setting the readout request - 
( ROR ) signal LO. The Display Sequencer recognizes all 
readout requests immediately and switches the horizontal 
and vertical select lines to the readout display mode. The 
Readout circuitry displays one readout dot and then resets 
the readout request HI to switch back to the display of 
waveforms. Readout requests occur as required during 
sweep times to keep the readout display up to date. (See 
"Readout" description for further information). 

TRACE SEPARATION. The TRACE SEP feature is 
used to position the alternate B Delayed Sweep trace 
downward from the A Sweep when Alternate Horizontal 
Display Mode (TLIRN-ALT) is active. It is also used when 
either the At or l/At measurement function is used with B 
Sweep only displays. In the latter case, the TRACE SEP 
control vertically positions the trace(s) associated with the 
A control. 

When the Display Sequencer determines that trace 
separation should be active, the LO TSlN level at pin 7 is 
routed to pins 9 and 8, the TS1 and TS2 outputs (con- 
nected together). This LO output turns off transistor Q600 
(diagram 6), thereby enabling the trace separation voltage 
from the front-panel TRACE SEP pot (via MUX U2530 and 
sample-and-hold U2630C and C2631) to be applied to pin 
42 of Vertical Output Amplifier U600. To disable the trace 
separation function, the Display Sequencer sets the TS1 
+ TS2 control line HI, turning on Q600 and shunting the 
trace separation signal to ground. 

X i 0  MAG SELECT. The MAG (sweep magnifier) output 
(pin 39) drives the magnifier control input (pin 14) of 
Horizontal Output hybrid U800 and the select input (pin 9) 
of analog switch U860C (diagram 6). Analog switch U860C 
routes a magnifier gain-control voltage to the Horizontal 
Amplifier to set the horizontal gain for the XI0 magnified 
displays. 

CH 2 DELAY OFFSET. The VS2 (vertical select, 
channel 2) output applied to analog switch U860B at pin 
10 routes a calibrated offset voltage from sample-and-hold 
buffer U165D to both sweep hybrids when the Channel 2 
vertical signal is being displayed. The offset voltage is 
used to eliminate the apparent propagation delay between 
the Channel 2 and the Channel 1 (or CH 2 and either one 
of the other channels). A step in the calibration procedure 
allows use of the front-panel Channel 2 Delay Offset 
feature to be either enabled or disabled. When enabled, 
the Channel 2 offset may be adjusted up to 2500 ps (with 
respect to Channel 1) using the A control. 

CALIBRATOR TIMING. The Calibrator timing signal 
(CT) from the Display Sequencer is generated by an 
internal counter. The counter divides the 5-MHz clock 
input at pin TC (timing clock) by a value that is a function 
of sweep speed. The resulting square-wave output signal 
drives the Calibrator circuit. For ease of sweep rate 
verification, the Calibrator signal provides a display of five 
complete cycles on the crt at sweep speeds from 100 ms 
per division to 0.1 ps per division. Below 100 ms per 
division, the Calibrator output frequency remains at 5 Hz; 
and above 0.1 ps per division, the Calibrator frequency 
remains at 5 MHz. 

When chopping between vertical channels, the Display 
Sequencer adds a 200-ns skew at the end of some 
sweeps to desynchronize the chop frequency from the 
sweep speed (to prevent the sweep from locking onto the 
chop frequency). Due to this, the Calibrator signal has an 
irregular pulse repetition characteristic between sweeps. 
This will not be apparent when observing the Calibrator 
signal on the instrument crt since the skew is synchro- 
nized to the sweep, but may be observed when the Cali- 
brator output signal is used with other instrumentation. 
The skew can be eliminated by setting the instrument to 
SGL SEQ Mode (to shut off the sweeps). 

Holdoff Circuitry 

The holdoff circuit, used to delay the start of a sweep 
until all circuits have recovered from the previous sweep, 
is made up of U165C, (2154, (2155, and associated com- 
ponents. Operational Amplifier U165C and capacitor C180 
form a sample-and-hold buffer used to set the charging 
current for holdoff-ramp integrating capacitor C171. A 
control voltage from digital-to-analog converter (DAC) 
U2201 (diagram 2) via multiplexer U170 (diagram 4) is 
stored on C180. The stored voltage level sets the base 
voltage for both Q154 and Q155 via amplifier U165C. 
Transistors Q154 and Q155 form a current-mirror with 
nearly equal collector currents. Transistor Q154 is a 
current-to-voltage converter that provides negative feed- 
back to U165C, setting loop gain. Transistor Q155 acts as 
a constant-current source that charges integrating capaci- 
tor C171, producing a linear holdoff ramp. 

A comparator circuit in U650 detects when the ramp 
crosses a predefined threshold voltage (approximately +3 
V). When the threshold is reached, pin 10 of U650 (HRR) 
goes LO and the integrating capacitor is discharged. At 
that same time, an internal counter that keeps track of the 
holdoff ramp cycles is incremented. The ramps continue to 
be generated and reset until the holdoff ramp counter has 
counted the number of ramp cycles defined by the sweep- 
rate-dependent holdoff data field stored in the Display 
Sequencer control register. At all sweep speeds except 5 
ns per division, the count is at least two holdoff ramp 
cycles. The front-panel variable HOLDOFF control affects 
holdoff time by varying the HOLDOFF control voltage to 
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U165C (from the DAC), changing the charging rate of 
integrating capacitor C171. 

When holdoff time requirements are met (determined by 
the number of ramps counted), the Display Sequencer sets 
the THO (trigger holdoff) signal LO. This enables both the 
A Sweep hybrid (U700) and the A Trigger circuitry in U500. 
The Trigger circuit begins monitoring the selected trigger 
source line and, when a triggering event is detected that 
meets the triggering requirements defined by the stored 
control data, initiates the A Sweep and sets the TSA 
(trigger status, A Sweep) line to Display Sequencer U650 
LO (indicating that the A Sweep has been triggered). 

As the A Sweep circuit (U700) responds to the trigger, 
it sets the SGA (sweep gate A) line LO (via U980A) indi- 
cating that an A Sweep is in progress. After the sweep - 
has run to completion, U700 sets the SGA line HI signaling 
the end of sweep. The Display Sequencer then sets the 
THO line HI, resetting A/B Trigger hybrid U500 and A 
Sweep hybrid U700 in preparation for the next sweep. 

Triggers 

The A/B Trigger hybrid (U500) and associated circuitry 
select the triggering signal source for each horizontal 
sweep as directed by the Display Sequencer. When the 
proper triggering criteria to initiate a sweep are detected, a 
triggering gate signal is produced to start the selected 
sweep. 

Control data from the processor defining trigger mode, 
coupling, and slope parameters for each trigger is clocked 
into two storage registers internal to U500 by the A TRIG 
CLK signal on pin 23 ( CCA ) and the B TRIG CLK signal 
on pin 47 ( CCB ). The Display Sequencer selects the A -- 
trigger source with the SROA , SRlA , and SR2A signal 
lines; the B trigger source is selected using the SROB , - 
SR1 B , and SR2B signal lines. Table 3-2 illustrates trigger 
source selection. 

To initiate the A Sweep, the trigger hybrid compares 
the selected signal to the analog trigger level input at pin 
13, the TLA (trigger level A). B trigger signals are com- 
pared to the TLB (trigger level B) signal at pin 37 when 
trigger B Sweeps are required. When the proper trigger - 
signal is detected, U500 outputs a trigger gate ( TGA or - 
TGB ) to the appropriate sweep circuit to initiate that 
sweep. 

When an A Sweep is initiated, the trigger-status line - 
( TSA ) (trigger status A, U500 pin 20) goes LO to signal 
the Display sequencer that a trigger has occurred. Until 
the sweep is completed, the TGA signal on pin 18 (or TGB 
signal on pin 42 for B Sweeps) remains LO. After the A 
Sweep is completed, the A Sweep Gate ( SGA ) from A 
Sweep hybrid U700 (via U980A) will go HI, causing the 
Display Sequencer to set its THO (trigger holdoff) line (pin 
13) HI. This resets the sweep hybrid and the trigger hybrid 
in preparation for the next trigger event. 

Table 3-2 
Trigger Source Selection 

Select Inputs I 
Trigger Source 

GzG I Giiz  I Gz6 I 

ODuring calibration routines from the Diagnostic Monitor. 

L 

H 

The B Trigger Holdoff input (THOB, U500 pin 39) is held 
HI (keeping the B Trigger reset) until the A Sweep Delay 
Gate (DG, U700 pin 41) goes LO (see the following A 
Sweep description). When DG goes LO, the B Trigger por- 
tion of U500 is enabled. The B Sweep Trigger functions in 
a manner similar to that of the A Sweep Trigger just 
described. During a parametric measurement, the THOB 
line may be driven by either A Sweep Delay Gate, or BHO 
from the measurement PAL, U975. If CNTL1 is LO, THOB 
is driven by A Sweep Delay Gate through the buffer 
transistor Q741. If CNTLl is HI, Q741 is held off by Q742 
and THOB is driven by BHO. 

A Sweep 

- 

L 

H 

When properly triggered, the A Sweep circuit generates 
linear sweep ramps of selectable slopes. When amplified, 
these ramp signals horizontally sweep the crt beam across 
the face of the crt. The A Sweep circuitry consists of 
U700, Q709, Q710, (2741, U91 OB, U980A, and associated 
components. 

The A Sweep ramp signal is derived by charging one of 
several selectable capacitors from a programmable 
constant-current source. Capacitor selection depends on 
the sweep-rate-dependent control data (CD) on pin 29 that 
is clocked into A Sweep hybrid U700 by the A SWP CLK 
on pin 28 ( CC ). This sweep-rate data causes some inter- 
nal logic to select either hybrid-mounted capacitors CTO or 
CT1 or capacitor C708 at the CT2 (timing capacitor two) 
pin. An additional capacitor, C709, may be selected (via 
Q709 and Q710) if the control data asserts the TCS (tim- 
ing capacitor select) signal on pin 9. TCS will be HI for A 

H 

H 

CH 4 

LINE (or BWLB)a 
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Sweep speeds slower than 1 ms per division. Capacitor 
C707 and associated circuitry form a linearity compensa- 
tion circuit. 

The constant current to charge the selected capacitor is 
derived from the DAC-controlled voltage, A TIM REF (A 
timing reference), generated on the Control Board. The 
ITREF input (U700 pin 24) is held at zero volts by an inter- 
nal programmable current-mirror circuit at that input (see 
Figure 3-5). The A TIM REF voltage is applied to the 
current mirror via series resistors R723 and R724 to 
establish the input reference current (ITREF). The output 
of this current mirror is related to the input reference 
current by a multiple "M" that is set by a control data field 
stored in the internal control register of U700. The derived 
output current (M x ITREF) is connected to another pro- 
grammable current-mirror circuit, U910B, external to the 
hybrid. The output of U910B provides the actual charging 
current and is a control-data-selected multiple of the M x 
ITREF current. 

At the time of calibration, the processor will vary the 
ITREF input current until the slope of the output ramp for 
specific current-mirrorltiming capacitor combinations is 
precisely set. The values of A TIM REF at these settings 
allow the processor to precisely calculate the characteris- 
tics of the current-mirror circuits at their various multiplica- 

A 
T I M  
REF 

l TREF 

PROGRAMMABLE 
CURRENT 
M I RROR CURRENT TO 

CAPAC l TOR 
SELECT 1 ON 

NETWORK 

Figure 3-5. Sweep generator. 

tion factors and the charging characteristics of the timing 
capacitors. These values are stored as calibration con- 
stants in nonvolatile memory (RAM U2460, diagram 1). 

Once the calibration constants are set, any setting of 
the SECIDIV switch causes the Microprocessor to recall 
the associated calibration constants from RAM. The pro- 
cessor then calculates the proper value of A TIM REF 
based on the selected timing capacitor and the current- 
mirror multiplication factors. 

If the SECIDIV VAR control is out of the calibrated 
detent position, the processor will decrease the A TIM 
REF voltage from the maximum, in-detent value by an 
amount proportional to the position setting of the VAR 
control. At the maximum, fully counterclockwise setting of 
the VAR control, the ITREF current is one-third that of the 
normal, in-detent current. 

For A Sweep hybrid U700 to initiate a sweep at the 
selected rate, the AUXTRIG (auxiliary trigger) input (pin 3), 
the THO (trigger holdoff) line from the Display Sequencer - 
(on pin I ) ,  and the TRIG (trigger) line from the trigger 
hybrid (on pin 2) must all be LO. With these three inputs 
LO, the A SWEEP ramp begins, and the sweep gate 
( SG ) output (pin 45) goes LO. The buffered sweep gate 
signal ( SGA ) at the output of U975 returns to the Display 
Sequencer through R981 to indicate that the A Sweep is 
active. The sweep gate signal is used by various other cir- 
cuits for their timing activities and is held LO until the A 
SWEEP ramp ends. The buffered (negative) sweep gate is 
inverted and routed to the rear-panel A GATE output con- 
nector via U975. 

Diodes CR752 and CR753 and associated components 
form a charging network that permits delaying the timing - 
of the end-of-A-Sweep gate signal ( SGAZ ) for B Sweep - 
displays. For normal A Sweep operation with the SGBZ 
signal HI, the SGAZ signal will end quickly, since the 
capacitance associated with Z-Axis hybrid U950 input 
(diagram 6) will be charged positively through both R753 
and R754. For B Sweep operation ( SGBZ is LO), the end 
of the SGAZ gate signal will be delayed slightly (with 
respect to the normal sweep gate) since charging of the 
Z-Axis input capacitance will be at a slower rate through 
R754 only. This allows more of the B Sweep to be 
displayed than would otherwise be possible. 

The A Sweep Delay Gate (DG) signal acts as the 
trigger holdoff (THO) signal for the B Sweep and the B 
Trigger circuitry. It is generated by comparing the A 
SWEEP ramp voltage to the selected delay reference (DR) 
level from analog switch U850C. As the ramp voltage 
crosses the delay reference level, the delay gate (DG) out- 
put signal goes LO, removing the HI THO level to the B 
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Sweep. This enables the B Sweep to run immediately in 
RUN AFT DLY B Trigger Mode or, when in TRIG AFT 
DLY B Trigger Mode, enables the B Sweep to run when a 
B triggering event occurs. 

The BDCA (A Sweep bypass-delay comparator) input 
(U700 pin 39) is a data bit from Auxiliary Control Register 
U140 (diagram 4) that, when HI, sets the A Sweep DG 
output LO at the beginning of the A Sweep. This enables 
the B Sweep to run immediately at the start of the A 
Sweep and is used for calibration purposes and for 
options. 

The capacitive load (part of the etched-circuit board) at 
the RDA (retrace delay adjust) input (U700 pin 4) is used 
to delay the retrace of the sweep until the Z-Axis drive is 
fully turned off in response to the SGAZ gate going HI. 
This delay prevents any part of the retrace from being 
seen. 

B Sweep 

Operation of B Sweep hybrid U900 is similar to that 
just described for the A Sweep with the following excep- 
tions: the THO input (and thus sweep enabling) is con- 
trolled by the A Sweep hybrid or the Measurement PAL, 
U975, and not the Display Sequencer (see the preceding A 
Sweep description). The timing capacitor select output, 
TCS, is not used, and only three timing capacitors are 
selectable (two on the B Sweep hybrid at CTO and CT1 
and one externally at CT2). 

Calibrator 

The Calibrator circuit, composed of Q550, U165B, 
U550A, B, C, and D, and associated components, gen- 
erates a square wave output of precise amplitude and fre- 
quency characteristics. The CALIBRATOR signal provided 
at the front-panel output connector is useful for adjusting 
probe compensation and verifying VOLTSIDIV, SECIDIV, 
and At (delta time) calibration. Output frequency is con- 
trolled by the Display Sequencer and is set to display five 
cycles across the ten crt graticule divisions at sweep 
speed settings from 100 ns per division to 100 ms per divi- 
sion. This feature allows quick and easy verification of the 
sweep rates. The Calibrator circuitry is essentially a volt- 
age regulator that is alternately switched on and off, pro- 
ducing the square-wave output signal. 

When the timing signal (CT) from the Display 
Sequencer to the base of U550D is LO, U550C (configured 
as a diode) is forward biased, shunting bias current away 
from Q550, keeping it turned off. When transistor Q550 is 
off, the front-panel CAL OUT connector is pulled to ground 
potential through R558, setting the lower limit of the CALI- 
BRATOR output signal. 

As the CAL signal goes from LO to HI, the emitter of 
U550D is pulled HI to reverse bias U550C. Bias current for 
Q550 is established, and the transistor is turned on. The 

voltage at the emitter of Q550 rises to a level of +2.4 
volts, determined by the voltage regulator composed of 
U165B, U550A, U550B, and associated components. This 
regulated level is applied to the front-panel CALIBRATOR 
connector through a voltage-divider network composed of 
R557 and R558. This produces an output voltage of 400 
mV with an effective output impedance of 50 R. 

Since the frequency of the CALIBRATOR signal is con- 
trolled by the same divider chain that controls operation of 
the vertical chopping rate, the intentional 200-ns shift 
added to the chop signal at the end of some sweeps (to 
desynchronize the chopping rate from the sweep rate) 
shows up on the CALIBRATOR signal as an irregular- 
width pulse. This shift is not apparent when viewing the 
CALIBRATOR signal on the instrument providing the sig- 
nal (since the skew occurs during sweep-retrace time), but 
it should be taken into account when using the CALIBRA- 
TOR signal with other instrumentation. The skew can be 
eliminated from the signal by setting the instrument 
TRIGGER MODE to SGL SEQ (to shut off the sweeps). 

PARAMETRIC MEASUREMENTS 

The VOLTS Parametric Measurement is made using 
the same methods and circuitry that is used in the Auto 
Level trigger mode to find the peak voltages. The accuracy 
of the VOLTS measurement is based on the accuracy of 
the trigger level and the DC balance of the instrument. 

All of the time-based Parametric Measurements use the 
A and B Sweep gates and delay gates as the basis for the 
measurements.The measurement PAL, U975, controls the 
signal flow while in the Parametric mode. The measure- 
ment flip-flop, U980B, reports the state of a variety of con- 
ditions to the SLlC through the SGB line. The SLlC data is 
read by the processor system and used to compute the 
desired measurement. 

VERTICAL CHANNEL SWITCH AND 
OUTPUT AMPLIFIERS 

The Vertical Channel Switch (diagram 6) selects the sig- 
nal source for vertical deflection of the crt beam. The Vert- 
ical, Horizontal, and Z-Axis output amplifiers provide the 
signal amplification necessary to drive the crt. 

Vertical Channel Switch 

The Vertical Channel Switch consists of hybrid Channel 
Switch U400, that selects one of the vertical signals for 
application to the Vertical Output Amplifier, and a com- 
bined switchlamplifier circuit that converts the single-ended 
readout vertical signal into a differential signal for applica- 
tion to the Channel Switch. 
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Table 3-3 
Vertical Display Selection 

Select Inputs 
- -  .. . 

Channel selection is controlled by the Display 
Sequencer through VS4 signals applied to the vertical 
channel selection pins (pin 24, pin 25, pin 13, and pin 14 
respectively). (See Table 3-3 for the Vertical Display Selec- 
tion.) When a vertical select line is LO, the associated 
input signal pins are connected to the differential output 
(+OUT, pin 11 and -OUT, pin 3). The CH 5 input signal 
(Readout Vertical) is added to the output whenever both 
the VS3 and VS4 select signals are HI but will only contain 
readout information when the readout select logic (U975A 
and U975C) detects that the Display Sequencer has set 
both the Horizontal Select signals ( HSA and HSB ) HI 
(readout selected). 

READOUT SWITCH/AMPLIFIER. Transistors U485A, 
U485B, U485C, U485D, and U475C, along with their 
associated components, make up an analog switch circuit 
that routes either the readout vertical signal at the base of 
U485A or the ground reference at the base of U485C to 
the output at the emitter of U475C. The signal selected 
depends on the complementary voltages applied to the 
emitter junctions of the two emitter-coupled transistor 
pairs, U485A and B and U485C and D. The selection 
voltages are developed by voltage-divider networks on the 
complementary logic outputs of U975A and U975C. 

When readout information is to be displayed, the hor- 
izontal select inputs to U980B and U980C go HI and the 
output of NAND-gate U975C goes LO. The LO applied to 
the divider network of R498, R484, and R471 pulls the 
anode of CR484 low enough to reverse bias it. This for- 
ward biases the emitter-coupled pair U485A and B via 
R483. NAND-gate U975A inverts the LO and applies a HI 
to the junction of R497 and R485. The HI forward biases 
CR485, and the emitters of U485C and D are pulled to a 
level in excess of +2 V, reverse biasing the transistor 
pair. With U485C and D reverse biased, the ground refer- 
ence level at the base of U485C is isolated from the out- 
put, while the readout vertical information is allowed to 
pass through the forward-biased transistor pair. 

When readout information is not being displayed, a HI is 
present at the output of NAND-gate U975C. The HI for- 
ward biases CR484 and, when inverted by U975A, reverse 
biases CR485. With the biasing conditions reversed, the 
transistor pair of U485C and D becomes forward biased 
and U485A and B becomes reversed biased. The ground 
reference level present at the base of U485C is coupled to 
the output, while the readout vertical signal is isolated. 

The output signal (either the readout vertical signal or 
the ground reference level) is applied to the CH5+ input of 
Channel Switch U400 via R495 and R412. The inverting 
amplifier circuit composed of U475A, U4758, U475D, and 
associated components inverts the readout vertical signal 
for application to the CH5- input. The amplifier is an 
inverting unity-gain configuration with transistors U475A 
and U475B connected as an emitter-coupled pair. The 
base of U475A is referenced to ground through R482. The 
base of U475B is pulled to the same level by the negative 
feedback from emitter-follower U475D through R478. The 
noninverted signal is applied to the base of U475B through 
R492 and will attempt to increase or decrease the current 
to the base of U475B, depending on the amplitude and 
polarity of the signal. However, the negative feedback from 
the collector of U475B (via U475D and R478) will hold the 
base of U475B at the ground reference level. The feed- 
back current through R478 develops a voltage drop across 
R478 that is equal in amplitude but opposite in polarity to 
the noninverted vertical readout signal. The inverted 
readout signal is applied to the Channel Switch on pin 2 
(CH5-) via R476 and R402. 

The HF ADJ (high-frequency adjust) potentiometer 
R417 (24558 only) and resistor R416 (connected to pin 16) 
adjust the high-frequency response of the Channel Switch 
hybrid. 

Vertical Output Amplifier 

Vertical Output Amplifier U600 is a hybrid device that 
provides the final amplification of the selected vertical sig- 
nal, raising it to the level required to drive the crt deflection 
plates. Vertical deflection signals from the Vertical Channel 
Switch are delayed approximately 78 ns by Delay Line 
DL100. This delay allows the Sweep and 2-Axis circuits to 
turn on before the triggering event begins vertical 
deflection of the crt beam, thereby permitting the operator 
to view the triggering event. The bridged-T network, com- 
posed of inductors and capacitors built into the circuit 
board, corrects phase-distortion introduced by the delay 
line. The RLC networks connected between the output 
pins of U400 are adjusted during calibration to obtain the 
correct overall high-frequency response of the vertical 
deflection system. The vertical signal from the Delay Line 
is applied to pins 10 and 3 of U600. The RL network 
connected between pins 8 and 5 (COMPA and COMPB) of 
U600 compensates the signal for the skin-effect losses 
associated with the delay line. 

Amplifier gain and vertical centering are adjusted by 
R638 and R639 respectively, primarily to match the 
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amplifier hybrid to the crt installed in the instrument. The 
Dynamic Centering circuit sinks an intensity-dependent 
correction current away from the vertical centering input at 
pin 39. The correction signal holds the vertical centering 
stable over a wide range of varying display intensities. 
Readout jitter adjustment pot R618 is used to minimize 
thermal distortion in the output amplifier to reduce jitter in 
the display readout. 

The vertical output signal at pins 28 and 33 of U600 
(OUT A and OUT B) is applied to the vertical deflection 
plates of the crt (diagram 8) via L628 and L633. The 
deflection plates form a distributed-deflection structure 
that is terminated by a hybrid resistor network. One ele- 
ment of the terminating network is an adjustment poten- 
tiometer used to match the network impedance to that of 
the crt. 

BANDWIDTH LIMITING. Bandwidth limiting coils L644 
and L619, along with capacitors built into U600, form a 
three-pole filter used to roll off high-frequency response of 
the Vertical Output amplifier above 20 MHz. To limit the 
vertical bandwidth, the (bandwidth limit) input to 
U600 (pin 16) is pulled LO. It may be set LO either by the 
BWL control data bit from Auxiliary Control Register U140 
(diagram 4) when the operator selects the Bandwidth Limit 
feature or automatically by the output of NAND-gate 
U975A in the Vertical Channel Switch circuitry (via CR616) 
when the readout is being displayed. 

TRACE SEPARATION. The voltage applied to the TS 
(trace separation) input of U600 (pin 42) is used to offset 
the output levels to vertically shift the position of the trace 
on the crt. During normal sweep displays, TS1 + TS2 
signal applied to the base of Q600 by the Display 
Sequencer (diagram 5) is HI, and the transistor is turned 
on. The TRACE SEP level at the junction of R642 and 
CR600 is shunted to ground, and no offsetting at the 
output signal will occur. For those displays in which trace 
separation should occur, the Display Sequencer switches 
the base of Q600 to ground level to turn off the transistor. 
The trace separation level set by front-panel TRACE SEP 
control R3190 (via MUX U2530 and sample-and-hold 
circuit U2630C and C2631) is applied to the TS input of 
U600, and a corresponding offset of the displayed trace 
will occur. 

BEAM FIND. As an aid in locating off-screen or 
overscanned displays, the instrument is provided with a 
beam-finding feature. When the front-panel BEAM FlND 
button is pushed, the beam-find input pin (BF, pin 15) of 
U600 will be pulled HI. While BF is HI, the dynamic range 
of Vertical Output Amplifier U600 is reduced, and all 
deflected traces will be held to within the vertical limits of 
the crt graticule. 

Also, the activation of the BEAM FlND switch is 
detected by the microprocessor during its normal Front- 
Panel Switch Scanning. When detected, this generates a 
User Request SRQ if option 10 is installed. 

OUTPUT PROTECTION CIRCIJIT. A current-limit circuit 
composed of transistors (2623 and Q624 protects the 
Vertical Output Amplifier from a short-circuited output or a 
bias-loss condition. Either of these fault conditions will 
cause excessive current to flow into pins 30 and 31 of 
U600. Current in FET Q624 is limited to the IDSS current, 
so the voltage at pins 24, 30 and 31 will drop. This 
decreases the forward bias on pass-transistor Q623 and 
lowers the voltage at pin 23 of U600 enough to provide 
some degree of protection for the device. 

Horizontal Amplifier 

The Horizontal Amplifier circuitry consists of a Horizon- 
tal Output Amplifier U800, a unity-gain buffer amplifier 
made up of the five transistors in U735, and associated 
components. 

UNITY-GAIN BUFFER AMPLIFIER. The amplifier circuit 
composed of U735A, B, C, D, and E along with their 
associated components, form a unity-gain amplifier that 
buffers the ramp signal from A Sweep Generator U700 to 
the Horizontal Output Amplifier. Transistors U735C and D 
form a differential pair with the negative excursion of their 
emitters limited to -5 V (clamped by U735E). Negative 
feedback from the collector of U735C to its base is via 
emitter-followers U735A and B (in parallel) which drive the 
A Sweep input (pin 18, A+) of Horizontal Output Amplifier 
u800. 

HORIZONTAL OUTPUT AMPLIFIER. Integrated circuit 
U800 provides the final amplification of the selected 
horizontal-deflection signal required to drive the crt. One of 
the single-ended input signals applied to the four input pins 
is converted to a differential-output signal at the output 
pins of the amplifier. The four deflection signals to U800 
are: the A sweep (pin 18, A+), the B Sweep (pin 16, B+), 
the Readout Horizontal signal (pin 17, RO) and the 
Channel 1 signal (used for horizontal deflection of the X-Y 
displays) at pin 20, the X+ input pin. Signal selection is 
done by an internal channel switch and is controlled by the - - 
HSA (horizontal select A) and HSB (horizontal select B) 
signals from the Display Sequencer (see Table 3-4). 

Switching between unmagnified (XI) gain and magnified 
(XI0 gain) is also controlled by signals from the Display - 
Sequencer. For normal horizontal deflection, the MAG sig- 
nal on pin 14 of U800 is HI, and the gain of the output 
amplifier produces normal sweep deflection. Precise XI 
deflection gain is set by adjusting XI  Gain pot R860. 
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Table 3-4 
Horizontal Display Selection 

Control Level 
Selected 

Signal 

H 

L 

When the XI0 MAG feature is selected, amplifier gain for 
the magnified sweeps is increased by a factor of 10. The - 
MAG signal from the Display Sequencer goes LO when 
magnified sweep is to be displayed. This switches the 
amplifier gain and switches analog switch U860C from the 
XI position to the XI0 position. Amplifier gain in the 
magnified mode is adjusted by adding or subtracting a 
small bias current using XI0 Gain control R850. Dc offsets 
in the amplifier and crt are compensated for, using Horiz 
Centering pot R801 to precisely center the display. An 
intensity-dependent position correction signal, used to hold 
the horizontal centering stable over a wide range of vary- 
ing display intensities, is also added at this point by the 
Dynamic Centering circuitry. 

Readout (X) H 

L 

Timing and linearity of the sweep is affected by the 
amplifier transient response; and Trans Resp pot R802, 
connected to pin 2, is adjusted during calibration for 
optimum accuracy of the high-speed sweeps. 

H 

L 

L 1 X Input (from CH 1) 

As with the Vertical Output Amplifier, the Beam Find 
feature reduces the dynamic range of the Horizontal Out- 
put Amplifier. While the front-panel BEAM FIND button is 
pressed in, a HI is placed on U800 pin 15 via pull-up resis- 
tor R615, and the horizontal deflection is reduced, moving 
horizontally off-screen displays to within the graticule view- 
ing area. 

B Sweep Ramp 

2-Axis Amplif ier 

Z-Axis Amplifier U950 turns the crt beam off and on at 
the desired intensity levels as the oscilloscope goes 
through its display sequence. The BRIGHT (brightness) 
signal applied to U950 pin 44 from the Display Sequencer 
U650 (diagram 5) is amplified to the level required to drive 
the crt control grid (via the DC Restorer circuitry) and sets 
the crt beam intensity. The BLANK input signal applied to 
U950 pin 5, also from the Display Sequencer, blanks the 
trace during sweep retrace, chop switching, and readout 
blanking by reducing the VZ OUT signal to a blanked level. 

H 

Sweep gate z-axis signals ( SGAZ and SGBZ ) from the A 
Sweep and B Sweep hybrids (U700 and U900) respec- 
tively, (diagram 5) are applied to the Z-Axis Amplifier on 
pins 4 and 3. These signals turn the beam current on and 
off for the related displays and, when used in conjunction 
with the BLANK signal on pin 5, enable the sweeps to be 
blanked while still allowing the Readout circuitry to blank 
and unblank the crt for the readout displays. 

A Sweep Ramp 
Control signals applied to U950 pin 48, pin 2, and pin 1 -- 

( HSA , HSB , and TXY respectively) switch some internal 
logic circuitry to enable or disable different input signals for 
the various types of displays. Table 3-5 illustrates the 
effects of the various input -- signals on the output - signal for 
different combinations of HSA , HSB , and TXY. 

The Z-Axis hybrid has an internal limiter circuit that 
prevents the crt from being damaged during high-intensity, 
high-repetition-rate displays. A signal representative of the 
intensity setting and the sweep repetition rate is integrated 
on C957 and results in a control level at pin 7 of U950 
used to limit intensity of the crt beam. Maximum Grid drive 
is controlled by R949 on U950 pin 9. 

Focus tracking for intensity (VZ OUT) level changes is 
provided by the VQ OUT (quadrapole output voltage) sig- 
nal at pin 22 of U950. The VQ OUT signal varies the 
focusing voltages (and thus the focusing strength) of two 
quadrapole lenses in the crt (diagram 8). The VQ OUT sig- 
nal is related to the VQ OUT level exponentially and pro- 
vides the greatest auto-focus control at high intensity lev- 
els. Gain of the VQ OUT signal is set by the High-Drive 
Focus adjustment, R1842. The VQ OUT signal also drives 
the Dynamic Centering circuit and holds the display posi- 
tion stable during wide-range intensity level changes. 

Dynamic Centering 

The circuit composed of U3401, U3402, and associated 
components generates compensating signals to offset 
positioning effects that occur in the crt when the intensity 
is varied over a wide range. The VQ OUT signal from Z- 
Axis Amplifier U950 is exponentially proportional to the 
display intensity and dynamically controls the intensity- 
dependent offsets. 

Dynamic Centering adjustment pots R3401 and R3407 
set the gain and polarity of the signals at their related out- 
puts by varying the current in the emitter circuit of one of 
two emitter'-coupled pairs of transistors. Adjusting the 
bias level, at either pin 4, above -- -10.6 volts (deter- 
mined by R3410 and R3411 at the complementary inputs, 
pins 1) will generate an inverted signal, while adjusting the 
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Table 3-5 
Blanking and Intensity Control Selection 

BRIGHT, SGBZ, Z EXT 

Control Inputs 

BRIGHT, Z EXT 

BRIGHT, SGBZ,Z EXT 

BLANK 

Intensity 
Affected 

BY 

BRIGHT (RO level) 

X-Y 

- 
HSB 

H 

TXY 

X a 
-- 

BLANK, SGAZ, SGBZ 

BLANK, SGAZ 

Blanking 
Affected 

BY 

BLANK 

- 
HSA 

H 

Delayed Sweep 

Main Sweep 

O X  = State doesn't matter. 

Typical Display 

Readout 

H 

bias levels below -10.6 volts will cause a noninverted sig- 
nal. Amplitude of the resulting signal is dependent on how 
far from the -10.6-volt reference the bias is set. The out- 
put signal is added or subtracted from the position voltage 
applied to the Vertical and Horizontal Output Amplifiers. 
Both pots are adjusted so that position shifts due to 
display intensity variations are minimized. 

READOUT 

L 

The Readout circuitry (diagram 7) is responsible for 
displaying the alphanumeric readout characters in the crt. 
An eight-bit character code specifying each character (or 
cursor segment) to be displayed is written from the 
Microprocessor to a corresponding location in the Charac- 
ter RAM U2920 (a 8K-x-8-bit, random access memory 
integrated circuit). Each of the following 128 locations in 
the RAM, address locations 0 through 63 for the first and 
fourth readout lines and 128 through 191 for the second 
and third readout lines, corresponds to one of the 128 
possible character locations in the crt readout display (see 
Figure 3-6). The next 128 RAM locations, address loca- 
tions 64 through 127 for the first and fourth readout lines 
and 192 through 255 for the second and third readout 
lines, are used to store cursor segment information for the 
display of the AV and At measurement cursors. The eight- 
bit character code written to each location in RAM points 
to a block of addresses in Character ROM U2930. This 
block in the ROM contains the dot-position information for 
the specific character to be displayed at the associated crt 
position. 

L I BRIGHT. E, Z EXT I BLANK, SGAZ 

Each character is made up of zero (for a space charac- 
ter) or more dots displayed in an eight-wide by sixteen- 
high dot matrix. Specific blocks of ROM addresses contain 
all the X-Y offset coordinates for the dots in a particular 
character in the readout. The coordinates are referenced 
to the lower-left corner of the character dot matrix. Each 

X-Y 

individual data byte in the block of ROM addresses con- 
tains both the X and the Y coordinates for one dot of the 
associated character. 

To display a character, a combination of the character 
position on the crt (the RAM address) and the byte of X-Y 
position data from Character ROM U2930 (relative to that 
character position) is applied to Horizontal and Vertical 
DAC (digital-to-analog converters) circuits, U2910 and 
U2905 respectively. In these circuits, the X-Y position data 
is converted to analog deflection signals used to position 
each dot in the crt readout display. Each of the position 
bytes are read from the block of ROM defining the charac- 
ter under control of the readout timing and sequencing cir- 
cuitry. The resulting dots, when displayed in sequence, 
form the character at the proper location on the crt. 

Readout I10 

The Readout I10 circuitry, composed of U2860, U2865, 
U2960, and associated components, provides the interface 
between the Microprocessor and the Readout board. Two 
types of data, Readout mode data and character data, are 
written to the Readout board serially via data bus line 
BDO. 

STORING A CHARACTER. Displaying a character 
starts with serially clocking 16 character data bits into a 
16-bit shift register formed by registers U2960 and U2860. 
The strobe (readout strobe one) from the Address 
Decode circuitry (diagram 1) is the clocking signal. The first 
eight bits of the loaded data indicate the character to be 
displayed, while the last eight select the location on the crt 
that the character is to be displayed. 

On positive-going transitions of the ROSl strobe, the 
data bit present on the BDO data line is shifted into the 
first latch of character address register U2960. The follow- 
ing negative-going edges of the ROSl strobe are inverted 
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by U2965A to produce a positive transition that shifts the nal are applied to the RAM enabling circuitry and deter- 
data bit present at U2960 pin 9 (QsH) into U2860. After mine when new character information will be written into 
15 ROSI strobes have occurred, seven bits of character the Character RAM. With U2865 loaded with the mode 
data are latched into U2860, and the eighth character bit data, a final ROSI strobe clocks the eighth bit of charac- 
and seven of the character address bits are latched into ter data from U2960 to U2860 on the negative edge, and 
character address register U2960 (though they have not the positive edge of the strobe clocks the eighth character 
been shifted into their correct positions for addressing the address bit into U2960. 
RAM). 

With control bit Q4 from U2865 LO, the outputs of 
At this point, the last character bit remains to be shifted U2860 are enabled and the eight bits of character data 

into the registers, but the operating mode must be set up (CDO through CD7) are written in parallel into the Charac- 
first to ensure correct operation upon shifting in the final ter RAM at the location selected by the eight-bit address 
bit. The eight bits of mode data are shifted into the mode from U2960. Register U2960 is enabled only when the 
control register U2865 by the ROS2 strobe. Bit Q4 Readout is not displaying characters (the REST signal at 
( WRlTE ), along with the ROS2 and the R/ W DLYD sig- pin 15 of U2960 is HI). 

8 HORIZONTAL DOT POSITIONS 
WITHIN EACH HORIZONTAL 

DISPLAY AREA-DETERMINED BY 
BITS 0-2 OF CHARACTOR ROM 

SMALL CHARACTERS 
ARE DISPLAYED I N  

TOP HALF OF A 
GIVEN DISPLAY AREA 

0 LARGE CHARACTERS 
, SUBFRAME- REQUIRE 2 ADJACENT 

\ -m 8 CHARACTERS DISPLAY AREAS 
WCA5 6 

\ SECONO 

\ 
\ 

\ \ 

\ \ 
\ \  

\ \ \ \  

16  VERTICAL 
DOT POSITIONS 

ABOVE LINE 
REFERENCE- < 

DETERMINED BY 
BITS 3-6 OF 

CHARACTER ROM 

WCA5 LINE 

ONLY 
MAY 

I 

\ 
\ 

SMALL CHARACTERS 
BE DISPLAYED ON 
BOTTOM LINE 

3 2  HORIZONTAL DISPLAY CA7 LO 
AREAS-DETERMINED BY (LINE 

CHARACTER COUNTER REFERENCE) 

REFERENCE - ' 

WNOTE REFERENCE LEVEL I S  
WITH 003. OD4. DD5. AND 

006  ALL LO 

Figure 3-6. Developing the readout display. 
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The character data register U2860 also provides a 
means for the Microprocessor to read data from the Char- 
acter RAM for partial verification of Readout circuit opera- 
tion (during the power-up tests). The eight bits of parallel 
data from the Character RAM location selected by charac- 
ter address register U2960 are loaded into U2860 by set- 
ting bit Q3 of mode control register U2865 LO. Inverter 
U2965C converts the LO to a HI and applies it to 
character-register U2860 at pin 1. The HI on pin 1, in com- 
bination with the fixed HI on pin 19 of U2860, switches the 
character register to the Parallel Load mode. The next 
positive transition of the strobe loads the eight data 
bits placed on the CDO through CD7 bus lines into the 
register in parallel. Bit Q3 is then returned HI, and the next 
positive transition of the ROSl strobe shifts the QA bit to 
pin 8 (Q,'), the RO DO (readout data out) line. Seven 
more ROSl strobes shift the remaining seven bits of char- 
acter data out onto the RO DO line to Status Buffer 
U2220 (diagram 2) to be read, one at a time, by the pro- 
cessor. 

Character RAM 

Character RAM U2920 provides temporary storage of 
the readout character selection data. This character data 
is organized as 256 eight-bit words that define the charac- 
ter that should be displayed at any given readout position 
on the crt. Cursor information is also stored in U2920 
when cursors are to be displayed. 

RAM locations may be addressed either from the 
Readout I10 stage by character address register U2960, 
as previously described, or by the Character Counter 
stage. Each of the following 128 address locations 
corresponds to a specific readout location on the crt. 
Address locations 0 through 63 correspond to the first and 
fourth readout lines and 128 through 191 to the second 
and third readout lines. The next 128 address locations 
store cursor information. Address locations 64 through 127 
correspond to the first and fourth readout line storage and 
192 through 255 to the second and third readout line 
storage. The eight bits of data written to one of these 
locations from the Readout I10 stage is a code that 
identifies the specific character (or cursor segment) that 
should be displayed at the associated crt location. After 
the display data is written into the RAM, the Character 
Counter is allowed to address the RAM, incrementing 
through the RAM address field. The eight-bit character 
codes for each display location are output to Character 
ROM U2930 in sequence. 

Character Counter 

The Character Counter stage consists of two four-bit 
counters (both within U2940) cascaded together to form 
an eight-bit counter and tristate buffer U2935 which drives 
the RAM address lines. 

As the Character Counter addresses each RAM loca- 
tion (the counter also determines the character screen 
location), a sequence of "dot display cycles" is performed 

in which the individual dots that make up the character are 
positioned on the crt and turned on. The EOCH (end of 
character) signal applied to U2855A prevents the counter 
from incrementing until all dots of the character have been 
displayed. As the last dot of a character is addressed, the 
EOCH bit at pin 2 of U2855A goes LO. The next GETDOT 
pulse increments U2940 (via U2855A), and the next RAM 
location is addressed to start the display of the next char- 
acter. Space characters have the EOCH bit set LO for the 
first "dot" of the character and merely advance the 
Counter to the next character address without displaying 
any dots. See the Character ROM description for further - 
explanation of the EOCH bit. 

Character ROM 

Character ROM U2930 contains the horizontal and 
vertical dot-position information for all of the possible char- 
acters (or cursor segments) that may be displayed. The 
eight bits of character data from the Character RAM are 
applied to the eight most-significant address inputs (A4 
through A1 1) of the Character ROM and select a block of 
dot-positioning data unique to the character to be 
displayed. The Dot Counter increments the four least- 
significant address lines (A0 through A3), causing the 
ROM to output a sequence of eight-bit words, each 
defining a dot position for the selected character. 

The three least-significant bits of a ROM dot-data word 
(DDO through DD2) select one of eight horizontal positions 
for the dot within an eight-by-sixteen character matrix (see 
Figure 3-6). The next four bits (DD3 through DD6) define 
the vertical position of the dot within the matrix. These 
dot-data bits are applied to the Horizontal and Vertical 
Character DACs, where they are converted to the analog 
voltages used to position the dot on the crt. 

The last dot-data bit DD7 is the EOCH (end of charac- 
ter) bit and, when LO, indicates that the last dot of the 
character is addressed. It is used to reset the Dot Counter 
(via U2855B) and enables the Character Counter to be 
incremented (via U2855A) after the last dot of a character 
has been displayed. 

Two servicing jumpers, J401 and J402, have been pro- 
vided to disable the Character ROM and force the DD7 bit 
( EOCH ) LO. In certain instances, these two conditions 
may be useful when troubleshooting the Readout circuitry. 
To prevent damage to the ROM output circuitry, J402 
should only be installed after J401 is installed (to disable 
the ROM). 

Dot Counter 

The Dot Counter consists of two four-bit counters (both 
within U2870), OR-gate U2835A, inverter U2980D, and 
inverting input AND-gate U2855B. It sequences through a 
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block of addresses containing dot-position data for a 
selected character. The Dot Counter is incremented when 
a dot is finished (via Inverter U2975A) by the GETDOT sig- 
nal from the Dot Cycle Generator. 

The counter increments through the block of dot- 
position data until the last byte of the block is encountered 
(last dot). This last data byte has the EOCH (end of char- 
acter) bit (DD7) set LO. The dot is positioned and 
displayed in the normal manner, but when the GETDOT 
signal occurs for the next dot display cycle, the EOCH bit 
is latched into U2905 and generates the EOCH1 (end of 
character, delayed one dot) signal at U2905 pin 15. With 
EOCH and both LO, the HI reset pulse produced 
at pin 1 of NOR-gate U2855A resets the counter and, 
except for space characters, the bit returns HI. As 
the reset is removed from the Dot Counter, it is reenabled 
for display of the next character. For space characters, the 
EOCH bit will be detected as a LO when the first dot is 
read from the Character ROM, and the Character Counter 
will advance to the next character on the next rising edge 
of GETDOt 

Counter U2870 and OR-gate U2835D enable characters 
of more than 16 dots to be displayed. Since most of the 
readout characters are small, using 16 dots or less, 
efficient data storage is achieved by storing the dot- 
position data as 16 consecutive bytes. For displaying 
these smaller characters, the least significant four bits 
from U2870 are sufficient to address the 16 possible dot- 
position bytes. 

When larger characters (up to 32 dots) are to be 
displayed, an additional bit of counter data must be used 
to address the ROM. This fifth bit comes from U2870 pin 
11 and is ORed by U2835D with bit CDO from the Charac- 
ter RAM. The block address for these larger characters 
always has bit CDO set LO, so the counter bit from U2870 
pin 11 is in control of the ROM address line at pin 7 of 
U2930. When displaying these larger - characters, the dot 
count goes beyond 16 dots before the EOCH bit is set LO. 
On the seventeenth character, the fifth counter bit (pin 11 
of U2870) will go HI to address the next 16-byte block of 
character data in ROM U2930. The lower four bits of the 
DOT Counter then sequence through this additional block - 
in the normal manner until the EOCH bit is encountered, 
resetting the counter. 

Horizontal DAC 

The Horizontal DAC generates the voltages used to 
horizontally position dots of the readout display on the crt. 
Five data bits (CAO through CA4) from the Character 
Counter stage position a character to the correct column 
in the display (32 possible columns across the crt), while 
three data bits from Character ROM U2930 (DDO through 
DD2) horizontally position the dots within the eight-by- 

sixteen character matrix (see Figure 3-6). 

The eight bits of position data are written to the per- 
manently enabled DAC each time a new dot is requested 
by the Dot Cycle Generator. The GETDOT signal applied 
to pin 11 (Chip Select) enables the DAC to be written into, 
and the falling edge of the 5-MHz clock applied to pin 12 
(Write) writes the data at the eight DAC input pins into an 
internal latch. The voltage at the DAC output pin changes 
to reflect the data present in the latch. 

Vertical Character DAC 

The function of Vertical Character DAC U2875A and 
U2905 is similar to that of the Horizontal DAC just 
described. It is responsible for vertically positioning each 
character dot on the crt. The Vertical DAC circuit is made 
up of seven, D-type flip-flops (contained within U2905 and 
U2875) and an accompanying resistor weighting network. 
The outputs of the flip-flops source different amounts of 
current to a summing node through a resistor weighting 
network. 

The seven data bits are latched into U2875A and 
U2905 on the rising edge of the GETDOT signal. Two bits 
of character address data (CA5 and CA7) from the Char- 
acter Counter switches the vertical display position 
between the four readout display lines. When the display is 
to be in the bottom line, bit CA5 is set LO. With CA5 LO, 
transistor Q2805 saturates pulling pin 3 of U2820 toward 
ground and a small current is sourced to the summing 
node via R2925. Vertical position above this reference is 
determined by dot data bits DD3 through DD6. When the 
top line is to be displayed, the CA5 bit is set HI, biasing 
Q2805 off and allowing pin 3 of U2820 to be pulled UD to 
$5 V through the resiitbr divider composed of ~2928'and 
R2929. A larger current is now sourced into the summing 
node via R2925 and enough voltage is developed across 
R2926 to move the display to the top row of the crt. The 
CA7 bit is used to offset the top and bottom readout 
display lines to form the center two readout display lines. 
As before, the individual dots are then positioned above 
this reference level by dot data bits DD3 through DD6. 

Mode Select Logic and Analog Channel Switch 

The Mode Select Logic circuitry is composed of analog 
switches U2800 and U2805, buffers U2820B and C, gates 
U2810A, B, C, and D, U2900B and C, and part of U2905. 
It controls the readout display mode by selecting which 
deflection signals should drive the Horizontal and Vertical 
Deflection Amplifiers during a readout display. Five display 
modes are decoded by the Mode Select Logic: character 
display, vertical cursor 0, vertical cursor 1, horizontal cur- 
sor 0, and horizontal cursor l. 

For normal character displays, cursor select bit CA6 on 
U2800 pin 1 is LO. This LO signal passes through analog 
switch U2800 and is latched into U2905 when the 
GETDOT request from the Dot Cycle Generator goes HI. 
This latched LO selects the character display mode by 
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Table 3-6 
Readout Display Mode Selection 

Control Bits 1 
Horizontal Vertical 

Signal Signal 

Horiz DAC Vert DAC 

CA6 
(Cursor Select) 

L 

H 1 L 1 H I L I Vert Cursor 1 1 Horiz DAC I DLY REF 1 

DD5 

Xa 

H 

L 

O X  = State doesn't matter. 

DD4 

X 

H 

H 

forcing the outputs of U2900B and C and U2810A and B 
HI. The HI outputs of U2900B and C applied to the select 
input pins of analog switch U2805 cause the Horizontal 
DAC output signal applied to U2805 pin 11 to be routed to 
the Horizontal Amplifier (diagram 6) via buffer U2820B. 
The same HI logic levels cause NOR-gates U2810C and D 
to produce a LO at their outputs. This causes analog 
switch U2800 to route the Vertical DAC output signal 
applied to pin 12 to the Vertical Output Amplifier (also 
diagram 6) via buffer U2820A. 

Horiz Cursor 1 

Vert Cursor 0 

For cursor displays, cursor select bit CA6 goes HI. This 
HI is routed through analog switch U2800 and latched into 
U2905 when GETDOT next goes HI. This produces a HI at 
U2905 pin 16, enabling the Mode Select Logic to decode 
output bits DD3, DD4, and DD5 (from U2905) to determine 
which of the four possible cursor modes is selected (see 
Table 3-6). Once one of the cursor modes is entered, ana- 
log switch U2800 routes a fixed HI from pin 5, pin 2, or pin 
4 to U2905 to keep the Mode Select Logic enabled. Char- 
acter display mode is reentered only when return-to- 
character-mode data is decoded (DD4 and DD5 both LO). 
When that occurs, U2800 routes the CA6 bit to U2905 
and, if the bit is LO, the cursor display mode is halted. 

DD3 

X 

H 

L 

CURSOR DEVELOPMENT. Cursors are displayed in 
short sections, alternating between both vertical positions 
(for the delta voltage cursors) or both horizontal positions 
(for the delta time cursors). When displaying delta voltage 
cursors, the CURSOR 0 level is routed to the Vertical 
Amplifier by analog switch U2800. This level determines 
the vertical position of one of the voltage cursors. 
Horizontal-positioning voltages for one segment of the 
cursor are routed from Horizontal DAC through analog 

Mode 
Selected 

Character Display 

DLY REF 1 

Horiz DAC 

switch U2805 and buffer U2820B to horizontally position 
each of the dots making up the cursor segment. DLY REF 
1 is then used to vertically position the second cursor, and 
the Horizontal DAC positions each of the dots for that 
cursor segment. The cycle is repeated until all segments of 
both cursors are displayed. 

Horiz DAC 

CURSOR 0 

L 

L 

Delta time cursor displays are similar in that the CUR- 
SOR 0 and DLY REF 1 signals are used to position the 
cursors. In this case, however, analog switch U2805 
selects the CURSOR 0 and DLY REF 1 signals alternately 
to position the cursors horizontally, and the Horizontal 
DAC output is routed via analog switch U2800 and buffer 
U2820C to vertically position the dots within each cursor 
segment. 

Refresh Prioritizer 

H 

X 

The Refresh Prioritizer circuitry consists of U2850A and 
B, U2950B, U2990A, and U2985. It keeps track of how 
well the Readout circuitry is doing in displaying all the 
required readout information and maintains the overall 
refresh rate. Since the readout display must remain 
flicker-free and at a constant intensity over the entire 
sweep rate range, various modes of displaying readout 
information are provided. The Refresh Prioritizer keeps 
track of the display status and enables the various 
readout-display modes as required to produce minimal 
interference with the displayed waveform trace(s). 

Horiz Cursor 0 I CURSOR 0 I Horiz DAC 

Return to character display Mode 

Ideally, readout information should be displayed only 
when the oscilloscope is not trying to display waveform 
traces. These times occur before a trace commences, 
after a trace is completed, or between consecutive traces. 
Displaying in this mode corresponds to 'priority one" in 
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Figure 3-7. Readout display priorities. 

Figure 3-7 and causes no interference with the displayed 
waveforms. If the Readout circuitry is able to display all 
the required readout dots during the holdoff time between 
sweeps, the prioritizer U2985 will turn off the Dot Start 
Governor until the next subframe of readout information is 
to be displayed. When the sweep times are either too fast 
to finish a readout display during holdoff (at 5 ns per divi- 
sion no identifiable holdoff time exists) or too slow to allow 
flicker-free readout, readout display modes other than 
priority one are initiated. 

The next most desirable time for dots to be displayed is 
during 'triggerable" time: that time between sweeps when 
the oscilloscope is waiting for a sweep trigger event to 
occur. This is designated priority two and may cause slight 
interference on the leading edge of the displayed trace if a 
dot is being displayed when the actual trigger occurs. 

Finally, the least desirable dot display time is during a 
waveform trace display. This display time is designated 
either priority three or priority four. (Priority four indicates 
a higher demand of display time.) In priorities three and 
four, dot displays occur during the main portion of the 
waveform display. However, the waveform blanking asso- 
ciated with these displays is relatively random in nature 
and is usually not noticeable. 

To start a readout display, the ROSFRAME (readout 
subframe) request from the Timing Logic (diagram 1) 
clocks the Q output of flip-flop U2850A HI. ROSFRAME 
is a periodic clocking signal used to hold the overall 
refresh rate constant and occurs at regular intervals, 
regardless of the state of the display. 

As the Dot Cycle Generator runs, it resets half of 
U2830 in the Dot Timer at somewhat irregular intervals 
with the STARTDOT signal (via inverter U2890A). The Dot 
Timer then starts a timing sequence, and the rising edge 
of the REFRESH signal from U2830 pin 4 clocks the 
latched ROSFRAME request from U2850A pin 5 to the Q 
output (pin 9) of flip-flop U2850B. This HI, applied to the 

S1 input (pin 10) of prioritizer U2985, sets it up to incre- 
ment with the next REFRESH clock applied to its clock 
input (pin 11). The L O G  output of U2850B (pin 8) applied 
to the reset input of U2850A resets the latched ROS- 
FRAME request. See Figure 3-8 for an illustration of the 
timing sequence involved. 

The next REFRESH clock increments the display prior- 
ity to one by clocking a HI to the Q,, output (pin 12) of 
prioritizer shift register U2985. (Table 3-7 illustrates the 
operation of U2985.) The same clock latches the now LO 
ROSFRAME request at U2850B pin 12 to the Q output 
(pin 9), where it is applied to the S1 input (pin 10) of priori- 
tizer U2985. The LO on the S1 input of the prioritizer will 
remain until another ROSFRAME request from the Timing 
Logic occurs, and the encoded priority at the output pins 
of U2985 will remain as it is presently set. 

As each of the consecutive dots of the readout frame 
are displayed, the Dot and Character Counters increment 
until all dots of the subframe have been displayed (eight 
characters). As the Character Counter increments to 
address the next character of the display (first character of 
the next frame), the fourth bit of counter U2940 goes HI 
and sets the SO input (pin 9) of prioritizer U2985 HI via 
exclusive-OR-gate U2990A. The Dot Timer then clocks the 
prioritizer with a REFRESH clock on pin 11 of U2985, and 
the priority is decremented back to zero (indicating that 
the subframe is completed). The next ROSFRAME request 
starts the process over again to display the next subframe 
of readout display. The sequence just described is the 
priority one display mode and is used when holdoff time 
between sweeps allows all dots of the subframe to be 
displayed before the next ROSFRAME request occurs. 

If a second ROSFRAME request occurs before the 
Character Counter indicates the end of the subframe (to 
decrement the prioritizer back to zero), input S1 of U2985 
will be set HI (while the SO input pin remains LO) and the 

Table 3-7 
Operation of Prioritizer Shift Register 

Select Inputs 

L -, QA (decrease priority) 

H -, QD (increase priority) 

Mode 

SO 

H 

L I L I  Hold Data 

S 1 

H Parallel Load 
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Figure 3-8. Timing of Refresh Prioritizer. 

Prioritizer will increment to priority two (outputs Qc and 
QD go HI) on the next STARTDOT cycle. If this display 
priority still is inadequate to complete the subframe display 
before the next ROSFRAME request occurs, priority two 
will be incremented up to priority three, or even to priority 
four should the condition persist. Priority four is operation- 
ally the same as priority three, but it is used to keep the 
readout circuitry continuously displaying readout data on 
through the next subframe, thus allowing the display to 
catch up. If priority four is in effect, the next decrement 
that occurs at the end of a subframe only returns the 
prioritizer to priority three, not to priority two. 

The circuit composed of flip-flop U2950B and 
exclusive-OR-gate U2990A enables either edge of the CA3 
bit to decrement the priority of the display when a sub- 
frame is completed. Either a negative or positive transition 
on pin 2 of U2990A will cause the output at pin 3 go HI 
since the Q output of U2950B is still at the opposite level. 
The HI from U2990A indicates that the end of the present 
subframe has occurred, and it sets up the prioritizer to 
decrement with the next REFRESH clock. At the same 
time that the prioritizer decrements, the changed level of 
the CA3 bit is clocked through U2950B and causes the 
output of exclusive-OR-gate U2990A to return LO until the 
next subframe is completed. 

If the subframe is completed (SO on U2985 goes HI) 
when a ROSFRAME request is also pending (S1 is also 

HI), U2985 does a parallel load, reloading the present 
priority back into the prioritizer. Since, in this case, the 
subframe display was completed at the same rate as the 
ROSFRAME request occurred, the readout display priority 
is not changed. 

Dot Start Governor 

The Dot Start Governor detects the display priority 
from the Refresh Prioritizer and initiates dot-display cycles 
as the appropriate conditions are met. The conditions 
tested include display priority, sweep gate completion, dot 
completion, readout control status, and the readout active 
enable from the Display Sequencer. 

When the readout board status line (ACTIVE1 
ADDRESSABLE ) is HI (signifying display) and the REST 
line goes HI to indicate that the dot cycle is complete, 
NAND-gates U2890C and D generates a HI at pin 11 
(DOTOK) to signal that a new dot display is allowed. The 
HI from U2890C and D enables most of the gating in the 
Dot Start Governor. If the Refresh Prioritizer has encoded 
a display priority of either one or two, the output of 
exclusive-OR-gate U2990B is HI. When DOTOK from 
U2890C and D goes HI to enable a dot display, the LO 
reset from pin 8 of U2970C and D to pin 1 of flip-flop - 
U2880 is removed. Now, when the A Sweep gate ( SGA ) 
goes HI (beginning of Holdoff), the HI at the D input of 
U2880B is clocked to the Q output and the output at 
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pin 8 will go LO, requesting display of a priority one or two 
dot. This LO dot request is propagated through U2885C, 
U2965C and D, and U2890B and sets the STARTDOT sig- 
nal LO. STARTDOT going LO resets Dot Cycle Generator 
shift register U2995 and counter U2830B of the Dot Timer. 
Resetting the Dot Cycle Generator shift register causes 
the REST signal from U2995 pin 13 to go to a LO, remov- 
ing the HI DOTOK signal at U2890 pin 11. As DOTOK 
goes LO, STARTDOT at pin 8 of U2890B goes HI to start 
the DOT Cycle Generator. At the same time the reset to 
U2880B is asserted via U2970C and D and the dot 
request is removed. Both the Dot Timer and the Dot Cycle 
Generator are now enabled and start the first dot-display 
cycle during holdoff time. 

After the Display Sequencer U650 (diagram 5) has time 
to respond to the end of the sweep gate, it sets the 
readout active signal ( ROA ) to pin 10 of U2880B LO. 
This sets pin 9 of U2885C LO, and the signal is pro- 
pagated through U2885C, U2965C and D, and U2890B, as 
before, resetting the Dot Timer and the Dot Cycle Genera- 
tor. REST then goes LO as before and starts the Dot 
Cycle Generator and Dot Timer. This cycle continues, 
displaying one dot per cycle (except for the first non- 
displayed dot of a character which is automatically initiated 
by EOCH2 , until the Display Sequencer determines that - 
the readout time is over (sets ROA HI) or until the display 
priority is decremented to zero. 

When a display priority of three or four exists, the out- 
put of U2990B will be LO, and U2970C and D, U28808, 
and the associated logic gates following it will not be able 
to initiate a dot cycle. In either of these display priorities, 
U2970A and 6, U2835C, U2965A and B, and flip-flop 
U2950A detect the higher priority and generate a readout - 
request signal ( ROR ) to the Display Sequencer. The LO 
from U2950A pin 6 propagates through U2965C and 
U2890B to initiate a STARTDOT cycle. When the Display 
Sequencer recognizes that the readout request signal is 
LO, it will perform the mode-dependent setup functions 
necessary to give display control to the Readout Board 
and will then set the ROA (readout active) line LO. The LO 
will be clocked into U28808, and the Dot Cycle Generator 
will generate a GETDOT signal, resetting the readout 
request from flip-flop U2950B. Only one dot is displayed 
for each readout request. 

A similar readout display request will be generated 
when priority-two-or-higher displays are required when 
sweep gates are not present (dot display during triggerable 
time after holdoff). This condition is detected by NAND- 
gate U2885A. NAND-gates U2970A and B allows a 
readout request to be generated when in the interfere 
mode. This mode is always invoked in 24678 instruments 
and invoked only during a single-sequence waveform 
display in 24658 instruments and ensures that all of the 
selected sweep combinations are displayed once, followed 
by a complete readout frame (for the purpose of crt pho- 
tography). 

Dot Cycle Generator 

The Dot Cycle Generator, composed of shift register 
U2995, flip-flop U2880A, and associated gating circuitry, 
generates time-related signals for the following purposes: 
unblanking the crt to display a dot; requesting the next 
byte of dot data in preparation for displaying the next dot; 
and reenabling itself to repeat the tasks, via the Dot Start 
Governor (dependent on the display priority). 

The timing relationships of the Dot Cycle Generator 
output signals are controlled by shift register U2995. When 
the Dot Start Governor initiates a STARTDOT cycle as 
previously described, the STARTDOT signal initially goes 
LO, resetting all the Q outputs of U2995 LO and setting 
the Q output of flip-flop U2880A to a HI. The STARTDOT 
signal is then returned HI, and the Dot Timer counter 
U2830 and shift register U2995 are enabled. The shift 
register begins to consecutively shift HI logic levels to its Q 
output pins with each 5-MHz clock from the Dot Timer. 
After approximately 400 ns, pin 5 (Qc) of the shift register 
will go HI. The HI at Qc propagates through exclusive- 
OR-gate U2990D and NAND-gates U2980A and D to 
unblank the crt by setting the readout blanking signal ( - 
ROB ) HI. 

When the Q, output of U2995 goes HI (1 ps after 
STARTDOT), the output of U2990D goes LO and the out- 
put of U2990C goes HI. The LO from U2990D propagates 
through U2980A and D to blank the crt ( goes LO) 
and to clock flip-flop U2880A via NAND-gate U2980B. The - 
ROA (readout active) level from the Display Sequencer 
(diagram 5) is clocked from the D input (pin 2) of U2880A 
to the Q output; and, if LO (indicating that the readout cir- 
cuitry had control of the crt when unblanking occurred; 
thus the dot was displayed), the output of U2980C is set 
HI. With three HI levels applied to NAND-gate U2885A, a 
GETDOT request is generated to get the next byte of dot- 
position data for display. The next 5-MHz clock sets the 
QG output of U2995 HI, and the output of U2990C goes 
LO, removing the LO GETDOT signal. 

At 1.4 ps after STARTDOT goes HI, U2995 pin 13 (Q,) 
goes HI to produce the REST signal, indicating that the 
current dot cycle is complete and the Dot Cycle Generator 
is at REST. If the readout ACTIVE1 ADDRESSABLE mode 
bit at U2980C pin 10 is still HI, the REST signal going HI 
produces a HI DOTOK signal (next dot is allowed) at pin 
11 of U2890D. This HI applied to pin 4 of U2890B, along 
with any of the possible dot requests from the Dot Start 
Governor, will initiate another STARTDOT cycle for the 
next dot of the display. As long as the Display Sequencer 
holds the readout active line ( ROA ) LO, U28858, U2965C 
and D of the Dot Start Governor will automatically initiate 
dot cycles as soon as the previous one ends (REST goes 
HI), until the Refresh Prioritizer is decremented to zero. 

Scans by ArtekMedia © 2007



Theory of Operation-2445Bl2455B Service 

When the last dot of the character is called from the 
Character ROM, the EOCH bit (DD7) applied to latch 
U2905 at pin 18 (in the Vertical Character DAC circuitry) is 
LO. At the end of that dot display cycle, the GETDOT sig- 
nal (going HI) clocks the LO EOCH bit into latch U2905 
and increments character counter U2940. The latched bit 
becomes the EOCH1 signal (end of character, delayed one 
dot request) and is applied to U2855A, along with the 
already LO EOCH bit, to reset Dot Counter U2870. The 
least-significant bits to the Character ROM address pins 
(A0 through A4) are then zeros, and the first dot of the 
next character is addressed. The Horizontal and Vertical 
DACs don't write this first dot position data into their 
registers until the end of the next GETDOT signal. That 
same GETDOT signal also clocks into U2905 
which becomes EOCH2 at pin 16 (end of character, 
delayed by two dot requests). EOCH2 is applied to 
NAND-gate U2980D and disables the gate prior to the 
time the Dot Cycle Generator attempts to unblank the crt 
for the first dot display; thus the first dot of a character is 
never displayed. 

Disabling the unblanking path for the first dot of each 
character in the manner just described allows the more 
radical voltage changes between characters to settle 
before the actual display of the next character begins. 
When the dot data for one of these undisplayed dots also 
has the EOCH bit set LO, it is a space character, and the 
display is advanced to the next character. 

Dot Timer 

The Dot Timer, composed of U2890A and U2830, gen- 
erates three, time-related signals used to synchronize the 
display and maintain the proper sequencing of the indi- 
vidual character dots. 

The two least-significant bits of the Dot Timer, from 
U2830 pins 11 and 10, are reset at the beginning of a dot 
cycle by a LO STARTDOT signal applied to the reset input 
of the counter via U2890A. As the dot-display cycle 
begins, the STARTDOT signal returns HI and the Dot 
Timer begins counting in a binary fashion. The 10-MHz 
clock applied to pin 13 is divided by two to produce the 5- 
MHz clocking signal at output pin 11. The 5-MHz clock 
sequences the Dot Cycle Generator through the various 
phases of the dot-display cycle. The REFRESH output 
signal from U2830 pin 4 updates the Refresh Prioritizer as 
each subframe is displayed. 

A third clock, from U2830 pin 6, occurs at approxi- 
mately 8 - ~ s  intervals and allows any pending dot requests - 
to generate a ROR signal to the Display Sequencer via 
flip-flop U2950B. (Readout request generation is described 
in the Dot Start Governor discussion.) 

HIGH VOLTAGE POWER SUPPLY 
AND CRT 

The High-Voltage Supply and CRT circuit (diagram 8) 
provides the voltage levels and control circuitry for opera- 
tion of the cathode-ray tube (crt). The circuitry consists of 
the High Voltage Oscillator, the High Voltage Regulator, 
the Cathode Supply, the Anode Multiplier, the DC Re- 
storer, Focus Amplifiers, the CRT and the various CRT 
Control circuits. 

High-Voltage Oscillator 

The High-Voltage Oscillator transforms power obtained 
from the - 15 volt unregulated supply to the various ac 
levels necessary for the operation of the crt circuitry. The 
circuit consists of transformer T1970, switching transistor 
Q1981, and associated circuitry. The low-voltage oscilla- 
tions set up in the primary winding of TI970 are raised by 
transformer action to high-voltage levels in the secondary 
windings. These ac secondary voltages are applied to the 
DC Restorer, the Cathode Supply, and the anode multi- 
plier circuits. 

Oscillation occurs due to the positive feedback from the 
primary winding (pin 4 to pin 5) to the smaller base-drive 
winding (pin 3 to pin 6) for transistor Q1981. The fre- 
quency of oscillation is about 50 kHz, and is determined 
primarily by the resonant frequency of the transformer. 

When power is first applied, the High-Voltage Regulator 
circuit detects that the negative crt cathode voltage is too 
positive and pulls pin 2 of transformer TI970 negative. 
The negative level forward biases transistor Q1981 via the 
base-drive winding of the transformer. Current begins to 
flow in the primary winding through transistor Q1981, 
inducing a magnetic field around the transformer primary 
winding. The increasing magnetic field induces a current in 
the base-drive winding that further increases the base 
drive to the transistor. This in-phase feedback causes 
current in (21981 to increase until the primary winding 
current reaches its maximum value. As the rate of change 
of the primary current peaks and then reverses, the 
induced magnetic field begins to decay. This decreases the 
base-drive current and begins turning Q1981 off. 

As Q1981 is beginning to turn off, the magnetic field 
around the primary winding continues to collapse at the 
resonant frequency rate of the transformer. This induces 
into the base-drive winding a voltage that completely turns 
off the transistor. The collapsing magnetic field goes to 
zero, then builds in the opposite direction to a maximum 
before collapsing again (resonant flywheel effect). This 
sequence of events occurs repetitively as the circuit con- 
tinues to oscillate. 
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The oscillating magnetic field in the primary winding 
couples power into the secondary windings of the 
transformer. The amplitude of the voltages induced in the 
secondary windings is a function of the turns ratios of the 
transformer windings. 

High-Voltage Regulator 

The High-Voltage Regulator consists of U1956A and B 
and associated components. It monitors the crt Cathode 
Supply voltage and varies the bias point of the switching 
transistor in the High Voltage Oscillator to hold the 
Cathode Supply voltage at the nominal level. Since the 
output voltages at the other secondary winding taps are 
related by turns ratios to the Cathode Supply voltage, all 
voltages are held in regulation. 

When the Cathode Supply voltage is at the proper level 
(-1900 V), the current through R1945 and the 19-MQ 
resistor internal to High Voltage Module U1830 holds the 
voltage developed across C1932 at zero volts. This is the 
balanced condition and sets base drive in Q1981 via 
integrator U1956A and voltage-follower U1956B. Varying 
base drive to Q1981 holds the secondary voltages in regu- 
lation. 

If the Cathode Supply voltage level tends too positive, a 
slightly positive voltage will develop across C1932. This 
voltage causes the outputs of integrator U1956A and 
voltage-follower U1956B to move negative. The negative 
shift charges capacitor C1951 to a different level, around 
which the induced feedback voltage at the base-drive 
winding will swing. The added negative bias causes Q1981 
to turn on earlier in the oscillation cycle, and a stronger 
current pulse is induced in the secondary windings. The 
increased power in the secondary windings increases the 
secondary voltages until the Cathode Supply voltage 
returns to the balanced condition (zero volts across 
C1932). Opposite action occurs should the Cathode Sup- 
ply voltage tend too negative. 

Cathode Supply 

The Cathode Supply circuit is composed of a voltage- 
doubler and an RC filter network contained within High- 
Voltage Module U1830. This supply produces the -1900 
V accelerating potential applied to the CRT cathode and 
the -900 V slot lens voltage. The -1900 V supply is 
monitored by the High Voltage Regulator to maintain the 
regulation of all voltages from the High Voltage Oscillator. 

The alternating voltage (950 V peak) from pin 10 of 
transformer TI970 is applied to a conventional voltage- 
doubler circuit at pin 7 of the High Voltage Module. On the 
positive half cycle, the input capacitor of the voltage dou- 
bler (0.006 pf) is charged to -950 V through the forward- 

biased diode connected to ground at pin 9 of the module 
(charging path is through the diode, so stored charge is 
negative). The following negative half cycle adds its ac 
component (-950 V peak) to this stored dc value and pro- 
duces a total peak voltage of -1900 V across the capaci- 
tor. This charges the 0.006-pf storage capacitor (con- 
nected across the two doubler diodes) through the second 
diode (now the forward-biased diode) to -1900 V. Two 
RC filters follow the voltage doubler to smooth out the ac 
ripple. A resistive voltage divider across the output of the 
filter network provides the -900-V slot lens potential. 

Anode Multiplier 

The Anode Multiplier circuit (also contained in High Volt- 
age Module U1830) uses voltage multiplication to produce 
the $14 kV CRT anode potential. Circuit operation is 
similar to that of the voltage-doubler circuit of the Cathode 
Supply. 

The first negative half-cycle charges the 0.001-pf input 
capacitor (connected to pin 8 of the High Voltage Module) 
to a positive peak value of $2.33 kV. The following posi- 
tive half cycle adds its positive peak amplitude to the volt- 
age stored on the input capacitor and boosts the charge 
on the second capacitor of the multiplier (and those follow- 
ing) to $4.66 kV. Following cycles continue to boost up 
succeeding capacitors to values 2.33 kV higher than the 
preceding capacitor until all six capacitors are fully 
charged. This places the output of the last capacitor in the 
multiplier at +14 kV above ground potential. Once the 
multiplier reaches operating potential, succeeding cycles 
replenish current drawn from the Anode Multiplier by the 
crt beam. The 1-MS2 resistor in series with the output pro- 
tects the multiplier by limiting the anode current to a safe 
value. 

Focus Amplifier 

The Focus Amplifier, in conjunction with the auto-focus 
circuitry of Z-Axis hybrid U950 (diagram 6), provides 
optimum focus of the crt beam for all settings of the front- 
panel INTENSITY control. The Focus Amplifier itself con- 
sists of two shunt-feedback amplifiers composed of 
Q1851, Q1852, and associated components. The outputs 
of the amplifiers set the operating points of a horizontally 
converging quadrapole lens and a vertically converging 
quadrapole lens within the crt. The convergence strength 
of each lens is dependent on the electric field set up 
between the lens elements. 

Since the bases of Q1851 and Q1852 are held at con- 
stant voltages (set by their emitter potentials), changing 
the position of the wiper arms of the ASTlG and FOCUS 
pots changes the amount of current sourced to the base 
junctions through R1856 and R1857 respectively. This 
changes the base-drive currents and produces different 
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output levels from the Focus Amplifiers; that, in turn, 
changes the convergence characteristics of the quadrapole 
lenses. 

Initially, at the time of adjustment, the FOCUS and 
ASTlG potentiometers are set for optimum focus of the crt 
beam at low intensity. After that initial adjustment, the 
ASTlG pot normally remains as set, and the FOCUS con- 
trol is positioned by the user as required when viewing the 
displays. When using the FOCUS control, transistor 
(21852 is controlled as described above; however, an addi- 
tional current is also supplied to the base node of (21851 
from the FOCUS pot through R1855. This additional 
current varies the base-drive current to (21851 and pro- 
vides tracking between the two lenses as the FOCUS con- 
trol is adjusted during use of the instrument. 

The convergence strengths of the quadrapole lenses 
also dynamically track changes in the display intensity. 
The VQ OUT signal, applied to the crt at pins 5 and 6, is 
exponentially related to the VZ OUT (intensity) signal driv- 
ing the crt control grid and increases the strength of the 
lenses more at higher crt beam currents. (A higher beam 
current requires a stronger lens to cause an equal conver- 
gence of the beam.) 

DC Restorer 

The DC Restorer provides crt control-grid bias and cou- 
ples both the dc and the low-frequency components of the 
Z-Axis drive signal to the crt control grid. This circuit 
allows the Z-Axis Amplifier to control the display intensity 
by coupling the low-voltage Z-Axis drive signal (VZ OUT) 

PARTIAL Ui830 

CONTROL GRID - - -  

CATHODE 

+ 15V 

R1994 
4-1 

t 4 2 V  

+ 42V 

6019-11 

Figure 3-9. Dc restorer circuit. 
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to the elevated crt control-grid potential (about - 1.9 kV). follows the rising voltage on pin 3; and after about ten 
minutes (for all practical purposes), it reaches + 15 V. As 
the output voltage slowly increases, the charging current 

The DC Restorer circuit (Figure 3-9) operates by through R1992 causes the Grid Bias voltage to gradually 
impressing the crt grid bias setting and the 2-Axis drive lower about ten volts from its power-on level. The charge 
signal on an ac voltage waveform. The shaped ac on C1990 dissipates slowly; therefore, if instrument power 
waveform is then coupled to the crt control grid through a is turned off and then immediately back on again, the out- 
coupling capacitor that restores the dc components of the put of U1890A will still be near the +15 V limit rather than 
signal. starting at zero volts as when the crt was cold. 

GRID BIAS LEVEL. An ac drive voltage of 
approximately 300 V peak-to-peak is applied to the DC 
Restorer circuit from pin 7 of transformer T1970. The 
negative half cycle of the sinusoidal waveform is clipped by 
CR1953, and the positive half cycle (150 V peak) is applied 
to the junction of CR1930, CR1950, and R1941 via R1950 
and R1953. Transistor Q1980, operational amplifier 
U1890A, and associated components form a voltage 
clamp circuit that limits the positive swing of the ac 
waveform at the junction. 

Transistor Q1980 is configured as a shunt-feedback 
amplifier, with C1991 and R1994 as the feedback ele- 
ments. The feedback current through R1994 develops a 
voltage across the resistor that is positive with respect to 
the +42.6 V on the base of the transistor. The value of 
this additive voltage plus the diode drop across CR1950 
sets the upper clamping threshold. Grid Bias potentiome- 
ter R1878 sinks varying amounts of current away from the 
base node of the transistor and thus sets the feedback 
current through R1994. The adjustment range of the pot 
can set the nominal clamping level between +71 V and 
+I33 V. 

When the amplitude of the ac waveform is below the 
clamping threshold, series diode CR1950 will be reverse 
biased and the ac waveform is not clamped. During the 
time the diode is reverse biased, transistor Q1980 is kept 
biased in the active region by the charge retained on 
C1971 from the previous cycle. As the amplitude of the ac 
waveform at the junction of CR1930 and CR1950 exceeds 
the voltage at the collector of Q1980, diode CR1950 
becomes forward biased, and the ac waveform is clamped 
at that level. Any current greater than that required to 
maintain the clamp voltage will be shunted to the +42 V 
supply by transistor Q1980. 

Operational amplifier U1890A sinks a time-dependent 
variable current away from the base node of Q1980 that 
modifies the crt control-grid bias during the first few 
minutes of instrument operation. The circuit compensates 
for the changing drive characteristics of the crt as it 
warms up. 

At power-up, capacitor C1990 begins charging through 
R1991 toward the +15 V supply. The output of U1890A 

Z-AXIS DRIVE LEVEL. The variable-level 2-Axis signal 
(VZ OUT) establishes the lower clamping level of the ac 
waveform applied to the High Voltage Module. When the 
amplitude of the waveform drops below the 2-Axis signal, 
CR1930 becomes forward biased, and the ac waveform is 
clamped to the Z-Axis signal level. The VZ OUT level may 
vary between +8 V and +75 V, depending on the setting 
of the front-panel INTENSITY and READOUT INTENSITY 
controls. 

The ac waveform, now carrying both the grid-bias infor- 
mation and the 2-Axis drive information, is applied to a DC 
Restorer circuit in the High Voltage Module where it is 
raised to the high-voltage levels of the crt control grid. 

DC RESTORATION. The DC Restorer circuit in the 
High Voltage Module is referenced to the crt cathode 
voltage via a connection within U1830. Capacitor C (in 
Figure 3-9), connected to pin 15 of U1830, initially charges 
to a level determined by the difference between the 2-Axis 
signal level and the crt cathode potential. The 2-Axis 
signal sets the level on the positive plate of capacitor C 
through R1920, CR1930, and R1941; the level on the 
negative plate is set by the crt cathode voltage through 
resistor E and diode A. Capacitor D is charged to a similar 
dc level through resistors F, R1922, and R1913. 

When the ac waveform applied to pin 15 begins its 
transition from the lower clamped level (set by the 2-Axis 
signal) towards the upper clamped level (set by the Grid 
Bias potentiometer), the charge on capacitor C increases. 
The additional charge is proportional to the voltage 
difference between the two clamped voltage levels. 

When the ac waveform begins its transition from the 
upper clamped level back to the lower clamped level, diode 
A becomes reverse biased. Diode B becomes forward 
biased, and an additional charge proportional to the nega- 
tive excursion of the ac waveform (difference between the 
upper clamped level and the lower clamped level) is added 
to capacitor D through diode B and resistor G. The 
amount of change added to capacitor D depends on the 
setting of the front-panel INTENSITY control, as it sets the 
lower clamping level of the ac waveform. This added 
charge determines the potential of the control grid with 
respect to the crt cathode. 
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The potential difference between the control grid and 
the cathode controls the beam current and thus the 
display intensity. With no Z-Axis signal applied 
(INTENSITY control off), capacitor D will be charged to its 
maximum negative value, since the difference between the 
two clamped voltage levels is at its maximum value. This 
is the minimum intensity condition and reflects the setting 
of the Grid Bias potentiometer. During calibration, the Grid 
Bias pot is adjusted so that the difference between the 
upper clamping level (set by the Grid Bias pot) and the 'no 
signal" level of the Z-Axis drive signal (VZ OUT) produces 
a control grid bias that barely shuts off the crt electron 
beam. 

As the INTENSITY control is advanced, the amplitude 
of the square-wave Z-Axis signal increases accordingly. 
This increased signal amplitude decreases the difference 
between the upper and lower clamped levels of the ac 
waveform, and less charge is added to capacitor D. The 
decreased voltage across capacitor D decreases the 
potential difference between the control grid and the 
cathode, and more crt beam current is allowed to flow. 
Increased beam current increases the crt display intensity. 

During the periods that capacitor C is charging and 
discharging, the control-grid voltage is held stable by the 
long-time-constant discharge path of capacitor D through 
resistor F. Any charge removed from capacitor D during 
the positive transitions of the ac waveform will be replaced 
on the negative transitions. 

The fast-rise and fast-fall transitions of the Z-Axis sig- 
nal are coupled to the crt control grid through capacitor D. 
This ac-coupled fast-path signal quickly sends the crt elec- 
tron beam to the new intensity level, then the slower DC 

form an edge-focus circuit that sets the voltages on the 
elements of the third quadrapole lens. The positive lens 
element is set to its operating potential by Edge Focus 
adjustment pot R1864 (via R1897). This voltage is also 
divided by R1893 and R1982 and applied to the non- 
inverting input of U1890B to control the voltage on the 
other element of the lens. 

The operational amplifier and transistor are configured 
as a feedback amplifier, with R1891 and R1990 setting the 
stage gain. Gain of the amplifier is equal to the attenuation 
factor of divider network R1893 and R1892, so total 
overall gain of the stage from the wiper of R1864 to the 
collector of (21890 is unity. The offset voltage between 
lens elements is set by the ratio of R1891 and R1990 and 
the + 10 V reference applied to R1990. This configuration 
causes the two voltages applied to the third quadrapole 
lens to track each other over the entire range of Edge 
Focus adjustment pot R1864. 

Other adjustable level-setting circuits include Y-Axis 
Alignment pot R1848, used to rotate the beam alignment 
after vertical deflection. This adjustment controls the 
amount of current through the Y-Axis Alignment coil 
around the neck of the crt and is set to produce precise 
perpendicular alignment between x- and y-axis deflections. 
The TRACE ROTATION adjustment R975 is a front-panel 
screwdriver-adjustable control. The effect of the adjust- 
ment is similar to the Y-Axis Alignment pot, but when 
adjusted, it rotates both the x-axis and the y-axis 
deflections of the trace on the face of the crt. A final ad- 
justable level-setting control is the Geometry pot R1870, 
adjusted to optimize display geometry. The potential at pin 
8 for the vertical shield internal to the crt is produced by 
Zener diode VR1891 and associated components. 

Restorer path 'catches up" to handle the dc and low- 
frequency components of the Z-Axis drive signal. SIGNAL-HANDLING CIRCUITRY. The crt termination 

adjustment R1501 is set to match the loading 
characteristics of the crt's vertical deflection structure to 

Neon lamps DS90 and DS91 prevent arcing inside the the Vertical Output 

crt should the control grid potential or cathode potential be 
lost for any reason. 

LOW VOLTAGE POWER SUPPLY 

CRT Control Circuits 
The low voltages required by the instrument are pro- 

The CRT Control circuits provide the various potentials duced by a high-efficiency, power s ~ ~ ~ ~ ~ .   hi^ 
and signal attenuation factors that set up the electrical ele- type of supply directly rectifies and stores charge from the 
merits of the Crt. The control circuitry is divided into two ac line supply; then the charge is switched through 
separate categories: (1) level setting and (2) signal ban- a special transformer at a high rate, generating the various 
dling. The level setting circuitry produces voltages and supply voltages. 
current level necessary for the crt to operate, while the 
signal-handling portion is associated with changing crt sig- 
nal levels. Line Rectifier 

Ac line voltages of either 115 V or 230 V may provide 
LEVEL-SETTING CIRCUITRY. Operational amplifier the primary power for the instrument, depending on the 

U18906, transistor Q1980, and associated components setting of LINE VOLTAGE SELECTOR switch S90 
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(located on the instrument rear panel). Power Switch S350 
applies the selected line voltage to power supply rectifier 
CR1011. 

With the selector switch in the 115 V position, the 
rectifier and storage capacitors C1021 and C1022 operate 
as a full-wave voltage doubler. When operating in this 
configuration, each capacitor is charged on opposite half 
cycles of the ac input, and the voltages across the two 
capacitors in series will approximate the peak-to-peak 
value of the source voltage. For 230 V operation, switch 
S90 connects the rectifier as a conventional bridge 
rectifier. Both capacitors charge on both input half cycles, 
and the voltage across C1021 and C1022 in series will 
approximate the peak value of the rectified source voltage. 
For either configuration, the dc voltage supplied to the 
power supply inverter is the same. 

Thermistors RTlOlO and RT1016 limit the surge 
current when the power supply is first turned on. As 
current flow warms the thermistors, their resistances 
decrease and have little effect on circuit operation. 
Spark-gap electrodes E l  001 and E l  002 are surge-voltage 
protectors. If excessive source voltage is applied to the 
instrument, the spark-gaps conduct, and the extra current 
flow quickly exceeds the rating of fuse F90. The fuse then 
opens to protect the instrument's power supply. The EM1 
(electromagnetic interference) filter, inductors L l  01 1 and 
L1012, capacitors C1016 and C1018, and resistors R1011, 
R1012, R1016 and R1018 form a line-filter circuit. This 
filter, along with common mode rejection transformer 
T1020, prevents power-line interference from entering the 
instrument and prevents power supply switching signals 
from entering the supply line. 

Preregulator Control 

The Preregulator Control circuit monitors the drive volt- 
age applied to inverter output transformer TI060 and 
holds it at the level that produces proper supply voltages 
at the secondary windings. 

The Preregulator Control circuit consists primarily of 
control IC U1030, its switching buffers, and its power sup- 
ply components. The control IC senses voltage on the pri- 
mary winding of T2060 and varies the 'on time" of a 
series-switching transistor, depending on whether the 
sensed voltage was too high or too low. The switching 
transistor Q1050, rectifier CR1050, choke T1050, and 
capacitor C1050 form a buck-switching regulator circuit. 
The output voltage at W1060 is proportional to the pro- 
duct of the rectified line voltage on C1020-C1022 and the 
duty cycle of Q1050. In normal operation, Q1050 is on 
about one-half the time. When Q1050 is off, current flows 
to W1060 and TI060 through CR1050. 

PREREGULATOR CONTROL POWER SUPPLY. Since 
the Preregulator Control network controls supply startup 
and preregulates the secondary supplies, an independent 
power source must be established for it before any of the 
other power supplies will operate. The independent power 
supply for the control circuitry is composed of Q1021, 
(21022, and associated components. 

Initially, when instrument power is applied, the positive 
plate of capacitor C1025 is charged toward the positive 
rectified line voltage through R1020. The voltage at the 
base of (21022 follows at a level determined by the voltage 
divider composed of R1022, R1024, CR1023, and the load 
within U1030. When the voltage across C1025 reaches 
about +21 V, the base voltage of (21022 reaches +6.8 V 
and (21022 turns on, saturating (21021. 'The +21 V on 
the emitter of (21021 appears at its collector and estab- 
lishes the positive voltage supply for the Preregulator IC. 
With Q1021 on, R1024 is placed in parallel with R1022, 
and both (21022 and Q1021 remain saturated. 

The +21 V level begins to drain down as the control IC 
draws current from C1025. If the Preregulator Control IC 
doesn't start the switching supply (and thus recharge 
C1025 and C1023 via CR1022) by the time the voltage 
across C1025 reaches about +8 V, 01021 will turn off. 
Resistor R1024 pulls the base of (21022 low and turns 
that transistor off also. (Capacitor C1025 would only 
discharge low enough to turn off the transistors under a 
fault condition.) In this event, C1025 would then charge 
again to $21 V, and the start sequence would repeat. 
Normally, the control IC will start Inverter action before the 
+8 V level is reached, and current is drawn through 
TI050 via Q1050. This induces a current in the secondary 
winding of TI050 via Q1050. This induces a current in the 
secondary winding of T I  050 and charges C1025 positive 
via diode CR1022. The turns ratio of TI050 sets the 
secondary voltage at approximately + 15 V; and, as long 
as the supply is being properly regulated, C1025 will be 
charged up to that level and held there. 

PREREGULATOR START-UP. As the supply for the 
Preregulator Control IC is established, an internal 
switching oscillator begins to run. The oscillator generates 
a repetitive triangular wave (as shown in Figure 3-10) at a 
frequency determined primarily by R1032 and C1032. The 
simplified schematic of Figure 3-1 1 illustrates the voltage 
control functions of U1030. 

As the Preregulator power supply turns on, capacitor 
(21034 charges from the +5 V reference level toward 
ground potential through R1034 and R1037. As it does, 
the voltage at pin 4 (one input of Dead-Time Comparator 
U1) will pass through the positive-peak value of the tri- 
angular waveform on the other input of ihe Dead-Time 
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Comparator. The comparator will then begin outputting 
narrow pulses that become progressively wider as the 
voltage on pin 4 settles to zero volts. These pulses drive 
switching transistor (21050, and their slow progression 
from narrow to wide causes the various secondary sup- 
plies to gradually build up to their final operating levels. 
The slow buildup prevents a turn-on current surge that 
would cause the current-limit circuitry to shut down the 
supply. 

During startup, capacitor C1072 acts as a substantial 
load, and a relatively large current flows in the windings of 
TI050 for the first few cycles of Preregulator switching. 
These strong current pulses ensure that storage capacitor 
C1066 becomes charged sufficiently to start the lnverter 

Drive circuit. Once the lnverter Drive stage is operating, 
the normal switching current through TI050 maintains the 
required charge on C1066. (The lnverter Drive power sup- 
ply is discussed later in this description.) 

Dead-Time Comparator U1 is referenced at approxi- 
mately 0.1 V above the ground level at pin 4 (established 
when C1034 becomes fully charged) and outputs a nar- 
row, negative-going pulse that turns off switching transis- 
tor Q1050 for a portion of each switching cycle. This off 
time ensures that flip-flop U1064B in the lnverter Drive cir- 
cuit toggles every cycle (thereby maintaining the proper 
duty cycle), independent of the voltage conditions being 
sensed by the remainder of the voltage control circuitry. 

I ABOVE 
SENSE LEVEL I LOW I COMING UP I NORMAL OPERATION I TENDING HIGH 1 REGULATION 

I I I I I 
WINDOW 

SENSE LEVEL 
SUPERIMPOSED 

ON OSCILLATOR'S 
OUTPUT WAVEFORM 

I I 

Q1050 
(SWITCH 

TRANSISTOR) 
DR l VE - - - - - - - - - - - -  

MAXIMUM DECREASING AVERAGE DRIVE- DECREASING NO DRIVE- 
DR I VE- DR I VE- ( + 50% DUTY CYCLE 1 DR I VE- CONTROLLED 

CONTROLLED CONTROLLED CONTROLLED BY U2 
B Y U 1  B Y U 1  ANDU2  BY U1 AND U2 

Figure 3-10. Timing relationships of the Inverter Drive signals. 
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PREREGULATION. Once the initial charging at power- 
up is accomplished, as just described, the voltage-sensing 
circuitry begins controlling the lnverter switching action. 
The actual voltage sensing is done by error amplifier U2. 
The level at the center tap of output transformer TI060 is 
applied to pin 1 and is compared to the reference 
established by R1045 and R1046 at pin 2. If the sensed 
level at pin 1 is lower than the reference level (as it will 
always be for the first few switching cycles), the of error- 
amplifier U2 will be LO. The LO, applied to the inverting 
input of U3, results in a long-duty-cycle drive signal to 
transistor Q1050 (via CR1030). Since the lnverter Drive 
stage will alternately turn either Q1060 or Q1070 on, 
relatively large current pulses will result in the primary 
winding of inverter output transformer T I  060. 

These large current pulses, over the period of a few 
cycles, will increase the charge on the storage capacitors 
on the secondary side of the transformer and will reduce 
the current demand on the inverter output transformer. As 
the demand increases, the voltage across the primary 
winding will increase until it reaches the point where the 
two inputs of U2 are at the same potential. At this point, 
the output of U2 (to U3) will settle to a level approximately 
equal to the midpoint of the triangular waveform applied to 
the other input of U3. The resulting drive signal has an 
approximate 50% duty cycle and will respond to changes 
in either the ac line voltage or supply load conditions. 
Depending on the output levels sensed, the duty cycle of 
the drive signal will change (sensed level rises or falls with 
respect to the triangular waveform) to hold the secondary 
supplies at their proper levels. 

ITCH DRIVE 
SIGNALS 

Figure 3-1 1. Simplified schematic of control network. 
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Opto-isolator U1040 and resistor R1044 form a control 
network that allows a voltage sensed at the feedback 
input (FB) to slightly alter the voltage-sense reference 
applied to pin 2 of U2. The FB signal is generated by the 
+5 V lnverter Feedback amplifier (U1371, diagram 10) and 
is directly related to the level of the +5VD supply line. 
Base drive to the shunt transistor (in opto-isolator U1040) 
is increased should the FB signal go below its nominal 
value. Additional current is shunted around R1045 (via 
R1044) and raises the voltage-sense reference level to 
error-amplifier U2. This increases the voltage applied to 
the primary winding of the output transformer, since U2 
sensing depends on a balanced condition. Higher currents 
are induced in the secondary windings, and the secondary 
voltages begin to return to their nominal values. As the 
+5VD line returns to its nominal level, base drive to the 
shunt transistor will be reduced and the voltage in the pri- 
mary winding will follow. Should the FB signal level tend 
too high, opposite control responses occur. Further infor- 
mation about the FB signal is given in the +5 V lnverter 
Feedback description. 

Error amplifier U4 and the voltage divider composed of 
R1035 and R1031 provide a backup sensing circuit. Its 
operation is similar to that of error amplifier U2, just 
described, but it senses at a slightly higher level. As long 
as U2 is operating properly, U4 will be inactive. However, 
should a failure occur in the U2 sensing circuitry, the volt- 
age on the primary winding of TI060 will rise to the sens- 
ing level at pin 15 of U4. Sense amplifier U4 will then take 
over, preventing a damaging over-voltage condition. 

lnverter Drive 

The lnverter Drive circuit performs the necessary 
switching to drive the inverter output transformer. Like the 
Preregulator Control IC, the lnverter Drive circuit requires 
an independent power supply, since it must be operational 
before any of the secondary supply voltages can be gen- 
erated. 

INVERTER DRIVE POWER SUPPLY. This power supply 
consists of Q1062, VR1062, and their associated 
components. As power is first applied, the initial charging 
current through TI050 induces a current in the 
transformer secondary Winding (pins 8 and 9). The 
alternating current is rectified by the diode bridge 
composed of CR1062, CR1063, CR1064, and CR1065 and 
stored in C1066, providing power for the lnverter Drive 
circuitry. 

When the Preregulator Control IC turns switching 
transistor Q1050 on for the first time, the charge stored on 
C1066 during the initial charging period is sufficient to 
properly turn on one of the current-switching transistors 
(either Q1060 or Q1070) for the first cycle. After that, the 
alternating drive signals continue to induce current into the 

secondary winding of T I  050 to provide operating power as 
long as the instrument is turned on. 

The current rectified by the diode bridge and stored on 
capacitor C1066 is regulated down to the required voltage 
level by R1061, VR1062, and Q1062. Zener diode 
VR1062 references emitter-follower Q1062 and holds the 
supply output at approximately + 11.4 V. 

INVERTER DRIVE GENERATOR. The lnverter Drive 
generator consists of U1062, U1064, U1066, switching 
transistors Q1060, Q1070 and their associated 
components. The circuitry alternately switches current 
through each leg of the output transformer (T1060) 
primary winding and produces the ac current required for 
transformer action. 

Out-of-phase input signals to comparator U1062C come 
from two resistive voltage dividers placed in either leg of 
one secondary winding of T I  050. The comparator detects 
the phase changes (crossover points) of the secondary 
current caused as Q1050 switches on and off. Every com- 
plete on-off cycle of Q1050 produces a positive clock at 
pin 14 of U1062C that toggles flip-flop U1064B. The tog- 
gling alternately turns switching transistors Q1060 and 
Q1070 on, each with an approximate 50% duty cycle. 

Comparators U1062A and U1062B, at the Q and 
output of the flip-flop, detect the precise crossing point of 
the toggling drive signals and ensure that only one switch- 
ing transistor will be on at any one time. These mutually- 
exclusive drive signals are buffered by inverters U1066A 
and U1066B and applied to switching transistors Q1060 
and Q1070 to alternately turn them on and off at one-half 
the switching rate of Q1050. By alternately switching 
opposite ends of the primary winding to ground, the 
current flowing through switching transistor (21050 will 
flow alternately in each half of the primary winding. This 
produces ac voltages at the secondary windings that are 
then rectified, providing the various unregulated dc supply 
voltages. 

Current Limit 

The Current Limit circuit, composed of transistor Q1040 
and the associated components, limits the maximum 
current flow in the output transformer to about 1 ampere. 
Resistor R1040 (connected to the Preregulator Control IC 
+ 15 V supply) forward biases germanium diode CR1040 
and applies approximately +0.3 V across the base-to- 
emitter junction of Q1040. Current flowing to the output 
transformer develops a voltage drop across R1050 that 
adds to the bias developed by CR1040. As the current to 
the transformer increases, the voltage drop across R1050 
also increasesuntil, at around 1 A, the combined voltage 
drop across R1050 and CR1040 forward biases transistor 
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Q1040. The base of (21022 is pulled negative through 
R1042, and the + I 5  V supply for the Preregulator IC 
turns off (see Preregulator Control description). The power 
supply will try to restart itself; but, as long as the 
excessive-current condition persists, the current-limit cir- 
cuit will keep shutting the supply down, protecting the 
instrument. 

Rectifiers 

The rectifiers convert the alternating current from the 
secondary windings of inverter output transformer TI060 
to the various dc supply voltages required by the instru- 
ment. Rectification is done by conventional diode rectifier 
circuits, and filtering is done by conventional LC networks. 

The +87 V unregulated supply is produced by a 
voltage-doubler circuit. The positive plate of C1130 at the 
anode of CR1132 is referenced at approximately +45 V 
through diode CR1131 (to the +42 V unregulated supply). 
As the positive half cycle from the 42 V secondary winding 
(actually about +45 V peak) is applied to the negative 
plate of C1130, the positive plate is elevated to a peak 
value of approximately +90 V. Diode CR1132 becomes 
forward biased and storage capacitor C1132 is charged to 
about +90 V. Following cycles replenish the charge 
drawn off by the loads on the +87 V supply line. 

Line Signal 

A sample of the ac line voltage is coupled to the Trigger 
circuit by transformer TI229 and provides the LlNE TRIG 
signal to the Trigger hybrid. Transformer current is limited 
to a safe value by resistors R1014 and R1015 placed in 
series with the primary winding leads. The transformer's 
output characteristics are matched to the input of the 
Trigger circuit hybrid by R1208 and C1208. 

Line Up Signal 

The circuit composed of Q1029, opto-isolator U1029, 
and their associated components, detects when power has 
been applied to the instrument and the Preregulator Con- 
trol power supply is functioning properly. When the 
rectified line voltage reaches proper operating voltage, the 
voltage divider composed of R1027 and R1028 forward 
biases Q1029. As soon as the Preregulator Control power 
supply turns on, current flows through R1029, Q1029, and 
the opto-isolator LED. The illuminated LED saturates 
transistor U1029 and the LINE UP signal to the Power-Up 
Delay circuit (diagram 1) is pulled HI, indicating that the 
Preregulator Control circuit should now be functioning 
properly. 

POWER DOWN. When instrument power is turned off, 
the voltage across the primary storage capacitors (C1021 

and C1022) begins to fall as the capacitors discharge. As 
the voltage drops, the bias current through R1027 to the 
base of Q1029 also drops until the bias voltage across 
R1028 reaches a point about 2 V above the average 
transformer drive level at pin 2 of U1029. At this point, 
Q1029 turns off, and the LlNE UP signal to the Power-Up 
Delay circuit goes LO. This LO signals the Microprocessor 
that it should start its power down routine. 

The Line Up circuit tells the Microprocessor that the pri- 
mary capacitors have started discharging while there is 
still a stored charge (set by R1027 and R1028) about 40% 
in excess of that required to keep the power supply volt- 
ages in regulation. This allows the Microprocessor to com- 
plete the power-down sequence before the supplies drop 
below their normal operating level. Further information 
about the power-down sequence is given in the Micropro- 
cessor Reset Control description. 

Fan Circuit 

Fan motor B10 is driven by adjustable three terminal 
regulator U1110. The fan's speed is determined by the 
voltage supplied by U l l l O  and varies with ambient tem- 
perature. 

As the ambient temperature in the cabinet increases, 
the resistance of thermistor RT1110 decreases causing 
more current to flow in R1112. This causes the voltage at 
pin 2 and therefore the voltage at pin 3 of U l l l O  to 
increase, and the fan motor speed increases to provide 
more cooling capacity. 

LOW-VOLTAGE REGULATORS 

The Low-Voltage Regulators remove ac noise and rip- 
ple from the various unregulated dc supply voltages. Each 
regulator output is automatically current limited if the out- 
put current exceeds the requirements of a normally func- 
tioning instrument. This limiting prevents any further com- 
ponent damage. 

+ 10 Volt Reference 

Each of the power-supply regulators control their 
respective outputs by comparing their output voltages to a 
known reference level. In order to maintain stable supply 
voltages, the reference voltage must itself be highly stable. 
The circuit composed of U1290, U1300C and associated 
components establish this reference. 

Resistor R1400 and capacitor C1400 form an RC filter 
network that smooths the unregulated +15 volt supply 
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before it is applied to voltage-reference IC U1290. The 
$2.5 V output from pin 2 of U1290 is applied to the nonin- 
verting input of operational amplifier U1300C. The output 
of U1300C is the source of the + 10 V reference level 
used by the various regulators. The output level is set by 
the voltage divider formed by R1291, R1293, and poten- 
tiometer R1292. The Volt Ref Adjust pot in the divider 
allows the reference level to be precisely set. Zener diode 
VR1292 prevents the reference from exceeding + 11 volts 
should a failure in the reference circuitry occur. 

+87 V Regulator 

The +87 V Regulator is composed of (21220, (21221, 
(21222, (21223, U1281A, and their associated components. 
The circuit regulates and limits both the voltage and 
current of the supply output. 

Initially, as power is applied, the voltage applied to pin 2 
of U1281 A from the voltage divider formed by R1227 and 
R1228 is lower than the +10 V reference level applied to 
pin 3. The output of U1281A is forced high, reverse bias- 
ing the base-emitter junction of Q1222 and turning it com- 
pletely off. With (21222 off, all the current through R1212 
is supplied as base current to Darlington transistor pair 
(21221 and Q1220, and maximum current flows in series- 
pass transistor Q1220. This charges up the various loads 
on the supply line, and the output level charges positive. 

As the regulator output charges toward +87 V, the 
voltage divider applies a positive-going voltage to the 
inverting input of U1281A. When the output level reaches 
+87 volts, the inverting input reaches the +10 V refer- 
ence at the noninverting input. The output voltage at pin 1 
of U1281A will go negative and the base-emitter junction 
of (21222 will be biased into the active region. As Q1222 
turns on, base drive for the Darlington pair (Q1221 and 
pass transistor Q1220) is reduced. The output will be held 
at the level required (+87 V) for voltage at the two inputs 
of amplifier U1281A to be in balance. 

Current limiting is a foldback design and is performed 
by (21223 and its associated components. Under normal 
current demand conditions, (21223 is off. If the regulator 
output current exceeds approximately lOOmA (as it might 
if a component fails), the voltage drop across R1221 and 
CR1220 reaches a point that forward biases Q1223 via 
the bias divider formed by R1222 and R1223. As (21223 
turns on, a portion of the base-drive current to Q1221 is 
shunted away by (21223. This reduces the base-drive 
current (and thus the output current) of series-pass 
transistor (21220. 

+42 V Regulator 

The circuit configuration and operation of the +42 V 
Regulator is identical to that of the +82 V Regulator. 
Current limiting of the +42 V supply occurs at approxi- 
mately 400 mA. Base drive to Darlington pair Q1241 and 
Q1240 is via R1244 and is dependent on proper operation 
of the +87 Volt Regulator. This dependency ensures that 
the relative polarities of the two supplies are never 
reversed (preventing semiconductor-junction damage in the 
associated load circuitry). 

+ 15 V Regulator 

The +15 V Regulator uses three-terminal regulator 
U1260 and operational amplifiers U1371A and U1371B, 
arranged as voltage sensors, to achieve regulation of the 
+15 V supply. The three-terminal regulator holds its out- 
put voltage at pin 2 at 1.25 volts more positive than the 
reference input level at pin 1. The voltage at the reference 
pin is established by current flow in either diode CR1262 
or CR1263. 

Resistors R1261 and R1262 at the regulator output 
divide the + 15 V level down for comparison with the + 10 
V reference applied to pin 5 of operational amplifier 
U1371B. When the input voltage at pin 6 (supplied by the 
voltage divider) is lower than the +10 V reference, the 
output of amplifier U1371B is high and the output voltage 
of U1260 is allowed to rise. As the regulator output 
reaches +15 V, the voltage on pin 6 of U1371 B 
approaches the level on pin 5, and the amplifier begins 
sinking current away from the reference pin of the three- 
terminal regulator via diode CR1263. This lowers the volt- 
age on the reference pin and holds the output at + 15 V. 

The other voltage-sensing amplifier (U1371A) ensures 
that the relative polarity between the +15 V supply and 
the +42 V supply is maintained, preventing component 
damage in the load circuitry. Should the +42 V supply be 
pulled below + 15 V (excessive loading or supply failure), 
the voltage at pin 3 of U1371A falls below the voltage at 
pin 2 and the amplifier output voltage goes low. This for- 
ward biases CR1262 and lowers the reference voltage for 
U1260, reducing the output voltage. 

Current limiting for the + 15 V supply is provided by the 
internal circuitry of the three-terminal regulator. 

+5 V Regulator 

Regulation of the +5 V supply is provided by a circuit 
similar to those of the +87 V and the +42 V Regulators. 
As long as the relative polarity between the +15 V and 
the +5 V supplies is maintained, base drive to Q1281 is 
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supplied through R1283. The current through (21281 pro- 
vides base drive for series-pass transistor (21280. 

When voltage-sense amplifier U1300B detects that the 
output voltage has reached +5 V, it begins shunting 
base-drive current away from Q1281 via CR1281 and 
holds the output voltage constant. 

Current limiting for the +5 V supply is done by U1300A 
and associated components. Under normal current- 
demand conditions, the output of U1300A is high and 
diode CR1282 is reverse biased. However, should the 
current through the current-sense resistor R1281 reach 
approximately 2 A, the voltage developed across R1281 
will raise the voltage at pin 2 of U1300A (via divider R1282 
and R1286) to a level equal to that at pin 3. This causes 
the output of U1300A to go low, forward biasing CR1282. 
This sinks base drive current away from Q1281 and 
lowers the output current in series-pass transistor (21280. 

- 15 V Regulator 

Operation of the - 15 V Regulator, composed of three- 
terminal regulator U 1330, operational amplifier U 1270C, 
and their associated components, is similar to that of the 
+15 V Regulator with the following major changes. The 
control voltage at the three-terminal regulator's reference 
pin (pin 1) is established by the current through series- 
resistors R1333 and R1334. The reference pin is clamped 
by CR1332 at about -5.6 V should a failure in the sens- 
ing network occur. (Clamping also prevents latchup of the 
operational amplifier during start-up of the power supply.) 
Finally, the sensing divider formed by R1331 and R1332 is 
referenced to the $10 V reference instead of ground to 
enable sensing of negative voltage. 

-8  V Regulator 

Operation of the -8 V Regulator is similar to that of 
the +87 V and +42 V Regulators. Due to the lower 
operating voltages of the -8V Regulator the common- 
base transistor present in both the +87 V and the +42 V 
is not required. Current limiting in the -8 V supply occurs 
at about 480 mA. 

-5  V Regulator 

Operation of the -5 Volt Regulator is similar to that of 
the +5 V Regulator. Current limiting in the -5 V supply 
occurs at about 2 A. 

+5 V lnverter Feedback 

I Operational amplifier U1371 C and associated com- 

ponents are configured as a frequency-compensated 
voltage-sensing network. The circuit monitors the +5 V 
digital power supply line from the rectifiers and provides 
feedback to the Preregulator Control IC (U1030) via opto- 
isolator U1040 (both on diagram 9). The feedback is used 
to slightly vary the voltage-sensing characteristics of the 
Preregulator Control circuitry. The feedback (FB) signal 
slightly varies the voltage to the lnverter output 
transformer and holds the output of the 5 V secondary 
windings at an optimum level. Output levels of the other 
secondary windings are related to the +5 V, level and are 
also held at their optimum values. This technique mini- 
mizes power losses in the series-pass transistors and 
increases regulator reliability. 

Power-Up Delay 

The Power-Up Delay circuit, composed of 01370, 
Q1376, U1371 D, and the associated components, ensures 
that the various regulated power supplies have time to 
reach their proper operating voltages before signaling the 
Microprocessor that the power supplies are up. 

When power is first applied, a LlNE UP signal from the 
Preregulator Control circuit goes HI, indicating that the 
power switch has been closed and that ample supply volt- 
age is available for driving the lnverter transformer. The 
HI is applied to the base of Q1370, but since the collector 
is not properly biased yet, no transistor current will flow. 
As the lnverter begins to run, the various voltages from 
the secondary rectifiers begin coming up to their proper 
levels. A +2.5 V reference voltage is applied to opera- 
tional amplifier U1371 D pin 12 and forces the output high, 
biasing 01376 on. 

Before any of the Low-Voltage Regulators may function 
properly, the + 10 V reference voltage must be established 
as previously described. When the +15 V Regulator turns 
on, current flows through 01370, and pin 13 of U1371D is 
pulled above the +2.5 V reference through divider R1370 
and R1372. The output of U1371D goes low, turning off 
Q1376. 

When power to the instrument is turned off, the LlNE 
UP signal goes LO (as explained in the Line Up Signal 
description). The falling LlNE UP signal turns Q1370 off 
and drives the output of U1371D high. The output level 
from U1371D turns (21376 on and pulls the PWR UP sig- 
nal to the Microprocessor LO. This LO initiates the 
power-down sequence used to shut down the instrument 
in an orderly fashion. The delay between the time that the 
PWR UP signal goes LO and when the regulated power 
supplies fall below their normal operating levels provides 
ample time for the Microprocessor to complete the power- 
down sequence. 
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Power Supply Shutdown 

Phosphor damage can occur to the CRT if certain regu- 
lated power supply voltages are overloaded due to exces- 
sive current draw by their loads. U1300C and its associ- 
ated circuitry monitor the + 15 V and the + 5 V Regulator 
supplies. The $87 V and the $42 V Regulator supplies 
are monitored via R1294 and R1295 respectively. If any of 
these regulated supplies exceed their limit, current is 
sourced to U1300D (pin 13). When this happens, the 
$10 V Reference begins to drop which in turn lowers all 
the regulated supplies. This causes the high voltage oscil- 
lator to shutdown preventing damage to the CRT. (21290 
and its associated circuitry allows the + 10 V Reference to 
come up and stabilize before the shutdown circuitry is 
enabled. Jumper J208 is used to disconnect the shutdown 
circuitry for troubleshooting purposes. 

boxes (representing the hybrids and ICs) show the power 
connections to each device, while connections to non- 
power lines are shown by the component and schematic 
number. Power supply decoupling is done with traditional 
LRC networks as shown on the diagrams. 

Several intermediate supply voltages are generated by 
devices shown on diagrams 11 and 12. An approximate 
$32 volt supply for the A and B Sweeps is developed by 
emitter-follower (2700 and its associated components. 
Zener diodes VR125 and VR225 develop approximate 
$6.2 volt supplies for the CH 1 and CH 2 Preamps 
respectively, and zener diode VR2805 establishes an 
approximate -6.8 volt supply for U2800 and U2805. 

INTERCONNECTIONS 
POWER DISTRIBUTION 

Schematic diagrams 11 and 12 illustrate the power dis- 
tribution of the instrument. The connections to the labeled 

Schematic diagram 13 illustrates the circuit board inter- 
connections of the instrument. Connector numbers and 
cabling types are shown. 
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PERFORMANCE CHECK AND FUNCTIONAL 
VERIFICATION PROCEDURE 

INTRODUCTION 

This procedure is used to verify proper operation of instrument controls and to check the instrument's performance 
against the requirements listed in the 'Specification" (Section 1). This procedure verifies instrument function and may be 
used to determine need for readjustment. These checks may also be used as an acceptance test and as a preliminary 
troubleshooting aid. 

Removing the wrap-around cabinet is not necessary to perform this procedure. All checks are made using the operator 
accessible front- and rear-panel controls and connectors. 

Within the procedure, steps to verify proper operation of an instrument control or function that is not specified in the 
"Specification" section begin with the word 'VERIFY". These functions ARE NOT specifications and should not be inter- 
preted as such. Steps to check performance specifications begin with the word 'CHECK". 

PREPARATION 

Test equipment items 1 through 18 listed in Table 4-1 
are required to perform this procedure. The specific pieces 
of equipment required to perform the checks within each 
section are listed at the beginning of that section. The item 
numbers in parenthesis next to each piece of equipment 
refer to the numbered equipment list of Table 4-1. Items 
19 through 25 are used only for instrument calibration (see 
the Adjustment Procedure in Section 5). 

Before performing this procedure, ensure that the LINE 
VOLTAGE SELECTOR switch is set for the ac power 
source being used (see "Preparation for Use" in Section 
2). Connect the instrument to be checked and the test 
equipment to an appropriate power source. Turn the 
instrument on and ensure that no error message is 
displayed on the CRT. If an error message is present, 
have the instrument repaired or calibrated by a qualified 
service technician before performing this procedure. 

'The procedure is divided into sections to permit func- 
tional and performance verifications of individual sections 
of the instrument without performing the entire procedure. 
Perform all steps within a section, both in the sequence 
presented and in their entirety, to ensure that control set- 
tings are correct for the following step. 

When performing partial procedures, the Initial Control 
Settings at the first of the section should be set up first; 
then make any changes noted at the first of the subsec- 
tion to be performed. When performing the procedures in 
sequence, merely change those controls that have 
changed from the previous step. 

NOTE 

In order to see a channel's VOLTS/DIV setting, the 
channel must be selected using the VERTICAL 
MODE switches. 

On instruments with Option 06 or 09 (CTT) installed: 
selecting Intensified, Alternate, or 6 Horizontal Mode will 
automatically enable the CounterITimerl Trigger option for 
precision Delay, Delta Time, and 11Delta Time measure- 
ments. Several sections of the Performance Verification 
Procedure specify various delay settings for 6 Trigger in 
either the RUN AFTER DELAY, TRIGGERED AFTER 
DELAY, or TRIG A DELAY mode. Procedure steps involv- 
ing delay settings that the CTT option will affect have 
alternate instructions listed. 
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Table 4-1 
Test Equipment Required 

1. Variable Power 
Supply 

2. Leveled Sine-Wave 
Generator IPrimarv) 

Variable output voltage: 0 V to + 16 V 

Item and 
Description 

- 

Frequency: 250 kHz to 250 MHz. Output: 
0 V to 5 V. Reference freauencv: 50 kHz. 

Use Minimum Specification 

3. Calibration Generator 

Example of Applica- 
ble Test Equipment 

- 

4. Leveled Sine-Wave 
Generator 
I Secondarv) 

Fast-rise, low aberration amplitudes: to 
1 V. Rise time: 1 ns or less. Repetition 
rate: 1 kHz to 100 kHz. Precision 
amplitudes: 0.01 V to 50 V ? 0.25%. 

Frequency: 245 kHz to 500 MHz. Output: 
0.5 V to 4.0 V. Reference frequency: 50 
kHz. 

Check 50 Q input 
overload switching. 

Check CTT and 
Trigger. 

Signal source for gain 
and transient response. 

TEKTRONIX PS 503A. 

TEKTRONIX SG 503. 

TEK'TRONIX PG 506. 

Check bandwidth and 
triggering. 

7. Oscilloscope with 
P6137 1 OX Standard 
Accessorv Probe 

TEKTRONIX SG 504 
with Leveling head. 

5. Function Generator 

6. Time-Mark Generator 

Bandwidth: 1501250 MHz. General 
Purpose. 

Repetition rate: 60 Hz to 1 MHz. Output 
to 15 V p-p. 

Markers: 2 ns to 5 s in a 1-2-5 sequence. 
Marker accuracy: ?O.lOh. For CTT 
checks accuracy: ? 0.00005°/0. 

Check triggers and TEKTRONIX FG 501A. 
coupling. 

and CTT. CTT requires TG501 

Check power supply 
ripple and output 
sianals. Troubleshootina. 

11. Dual-Input Coupler 

TEKTRONIX 
24458124558. 

8. T-Connector (2 
required) 

9. Precision BNC Cable 

10. BNC Cable (4 
required) 

12. Termination (2 
required) 

Impedance: 50 R. Connectors: BNC. 

Impedance: 50 R. Connectors: BNC. 
Length: 36 in. 

Impedance: 50 R. Connectors: BNC. 
Length: 43 in. 

13. Adapter Subminiature probe-tip-to-BNC. Signal interconnection. TEKTRONIX Part 1 Number 01 3-01 95-00. 

Connectors: BNC female-to-dual-BNC 
male. 

Impedance: 50 R. Connectors: BNC. 

14. Adapter BNC female-to-BNC female. Signal interconnection. TEKTRONIX Part I Number 103-0028-00. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

15. Adapter Connectors: BNC female-to-dual banana. Signal interconnection. TEKTRONIX Part I Number 103-0090-00. 

TEKTRONIX Part 
Number 103-0030-00. 

TEKTRONIX Part 
Number 01 2-0482-00. 

TEKTRONIX Part 
Number 01 2-0057-01. 

Signal interconnection. 

Signal interconnection. 

TEKTRONIX Part 
Number 067-0525-02. 

TEKTRONIX Part 
Number 01 1-0049-01. 
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Table 4-1 (cont) 

Item and Minimum Specification Use 1 Example of Applica- 

19. Digital Multimeter 
fDMM) 

Description 

16. Attenuator 

17. Attenuator 

18. Attenuator 

DC volts range to +20 V. Accuracy: Check power supplies TEKTRONIX DM 502A. 
k 0.2%. and CALIBRATOR. 

20. Low-Capacitance 
Alianment Tool 

Attenuation factor: 2X. Impedance: 50 R. 
Connectors: BNC. 

Attenuation factor: 5X. Impedance: 50 R. 
Connectors: BNC. 

Attenuation factor: 10X. Impedance: 
50 R. Connectors: BNC. 

Shaft length: 2 in. Adjust variable resistors TEKTRONIX Part 
and ca~acitors. I Number 003-0675-00. 

Signal attenuation. 

Signal attenuation. 

Signal attenuation. 

21. 1 X Probe 

ble Test Equipment 

TEKTRONIX Part 
Number 01 1-0069-02. 

TEKTRONIX Part 
Number 01 1-0060-02. 

TEKTRONIX Part 
Number 01 1-0059-02. 

Attenuation: 1X. Bandpass: t 2 0  MHz. Check power supply TEKTRONIX P6101-01. 
ripple. 

22. Normalizer 

23. Tunnel Diode Pulser 

24. Pulse Generator (2 
required) 

lnput resistance: 1 MR. lnput 
capacitance: 15 pf. 

Rise time: 125 ps or less. 

Frequency: 10 MHz. Pulse width: 50 ns. 
Pulse width accuracy: 5%. Positive 
trigger input, 1 V to 5 V into 50 Ohms. 
Positive trigger output, 1 V into 50 Ohms. 
Variable pulse duration. 

Check input 
capacitance. 

Check transient 
response. 

CTT Checks. 

TEKTRONIX Part 
Number 067-0537-00. 

TEKTRONIX Part 
Number 067-0681-01. 

TEKTRONIX PG502 
Pulse Generator. 

25. Adapter (2 required) 

26. Adapter 

Connectors: BNC male-to-dual-binding. 

BNC-to-probe-tip. 

CTT Checks. 

Signal interconnection. 

TEKTRONIX Part 
Number 103-0035-00. 

TEKTRONIX Part 
Number 01 3-0227-00. 
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VERTICAL 

Equipment Required (see Table 4-1) 
Power Supply (Item 1) Subminiature Probe Tip-to-BNC Adapter (Item 13) 

Primary Leveled Sine-Wave Generator (Item 2) BNC Female-to-BNC Female Adapter (Item 14) 

Calibration Generator (Item 3) BNC Female-to-Dual Banana Adapter (Item 15) 

Secondary Leveled Sine-Wave Generator (Item 4) 2X Attenuator (Item 16) 

1 OX Probe (supplied with 24458124558) (Item 7) 5X Attenuator (Item 17) 

Precision 50 R BNC Cable (Item 9) 1 OX Attenuator (Item 18) 

50 R BNC Cable (Item 10) 1 X Probe (Item 21 ) 

Dual-Input Coupler (Item 11) BNC-to-probe-tip Adapter (Item 26) 

50 R BNC Termination (Item 12) 

INITIAL CONTROL SETTINGS 

Control settings not listed do not affect the procedure. 

a. Set: 

NOTE 

Select channels to set VOLTS/DIV. 

CH 1 and CH 2 1 V 
CH 1 and CH 2 VAR In detent 
CH 3 and CH 4 0.1 V 

VERTICAL MODE 
CH 1 On 
CH 2, CH 3, CH 4, 
ADD, and INVERT Off 
CHOPIALT VERTICAL 
MODE ALT 
20 MHz BW LIMIT Off 

lnput Coupling 
CH 1 and CH 2 1 MR GND 

HORIZONTAL 
A SECIDIV 10 ms (knob in) 
SECIDIV VAR In detent 
XI  0 MAG Off 
TRACE SEP Fully CW 

Delta 
At and AV Off (press and release until 

associated readout is off) 
TRACKING Off 

TRIGGER 
HOLDOFF Fully CCW 
LEVEL Midrange 
SLOPE + (Plus) 
A/B TRIG SELECT A 
MODE AUTO LVL 
SOURCE VERT 
COUPLING DC 

1. Verify CH 1 and CH 2, 50 fl OVERLOAD 
protection. 

a. Connect the Power Supply to the CH 1 OR X input 
connector via a 50 R BNC cable and a BNC female-to-dual 
banana adapter. 

b. Using the CH 1 VERTICAL POSITION control, posi- 
tion the trace on the bottom horizontal graticule line. 

c. Change CH 1 lnput Coupling to 1 MR DC. 

d. Turn the Power Supply on. 

e. Adjust the Power Supply output level until the CH 1 
trace rises to 1 division above the center graticule line 
(+5 V). 
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f. Change CH 1 lnput Coupling to 50 R DC. 2. Check CH 1 and CH 2 Low-Frequency AC 
Coupling. 

g. VERIFY-For a period of one minute, the readout a. Set: 
display does not indicate any overload condition (50 R 
OVERLOAD). 

NOTE 

h. Change the CH 1 VOLTSIDIV control to 5 V and the 
Select channels to set VOLTS/DIV. 

CH 1 lnput Coupling to 1 MR DC. 

VOLTSIDIV 
i. Increase the Power Supply output level until the CH 1 CH 1 and CH 2 

trace rises to the center graticule line (+20 V). 

VERTICAL MODE 
CH 1 
CH 2 

lnput Coupling 

To prevent damage to the input circuitry when in CH 1 and CH 2 
50 D DC, the 20 V source must not be applied to the 
CH 1 OR X or CH 2 input connectors for longer than 
20 seconds. If the automatic OVERLOAD switchina HORIZONTAL 
does not occur within 20 seconds, turn the POW& 

Supply off immediately. 

On 
Off 

1 MR GND 

10 ms (knob in) 

b. Connect the CALIBRATOR output signal to the CH 1 
OR X input connector using a 1X probe. 

j. Set the CH 1 lnput Coupling to 50 R DC. 

c. Position the ground-reference trace 2 divisions below 
k. VERIFY-Within 20 seconds after CH 1 input cou- the center horizontal graticule line. 

pling is set to 50 R DC, the readout display indicates 
'50 R OVERLOAD", the CH 1 lnput Coupling changes 
to 1 MR GND automatically, and the trace returns to d. Set the CH 1 Input Coupling to 1 MR DC. 
the bottom horizontal graticule line. 

I. Turn the Power Supply Off. 
e. CHECK-Displayed signal is vertically centered and 

has an amplitude of 3.88 to 4.12 divisions. 

m. Disconnect the Power Supply from CH 1 input. f. Set the Channel 1 Input Coupling to the upper 1 MR 
GND position. 

n. Clear the OVERLOAD condition by pressing the 
upper CH 1 Input Coupling button. g. Using the CH 1 POSITION control, align the trace 

with the center horizontal graticule line. 

o. VERIFY-The CH 1, 1 MR DC indicator is lit and the 
readout display no longer indicates 50 R OVERLOAD. h. Set the Channel 1 Input Coupling to 1 MR AC. 

p. Set the VERTICAL MODE buttons to display Chan- i. CHECK-Displayed signal is a tilted square wave, 
nel 2 and repeat parts a through o to verify 50 R OVER- 4.36 to 5.37 divisions in amplitude, vertically centered on 
LOAD protection for Channel 2. the graticule. 
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j. Move the probe to the Channel 2 input connector. NOTE 

The instrument must have had at least 20 
minutes warmup prior to performing the following 

k. Set the VERTICAL MODE buttons to deselect Chan- steps. 
nel 1 and display Channel 2. 

NOTE 

Instruments with TV OPTION 05 have a TV CLAMP 
feature that is enabled by pushing the upper CH 2 
INPUT COUPLING button while in AC COUPLING. 
The letters TVC appear in the top right readout 
when this mode is selected. Push the lower CH 2 
INPUT COUPLING button to return to normal AC 
coupling. 

I. Repeat parts c through i for Channel 2. 

m. Disconnect the test setup. 

b. Momentarily press and hold both the CH 1 and CH 2 
upper lnput Coupling buttons until a moving dot display 
replaces the normal signal. This performs a DC Balance of 
CH 1 and CH 2 and the readout displays DC BALANCE IN 
PROGRESS. 

c. When the signal and readout displays automatically 
return to normal, set the CH 1 and CH 2 lnput Coupling to 
1 MR DC. 

d. Connect the Calibration Generator to the CH 1 OR X 
input connector via a 50 R BNC cable. Do not use a 
termination. 

3. Check CH 1 and CH 2 VOLTSIDIV, CH 2 e. CHECK-CH 1 and CH 2 VOLTSIDIV, AV, and 
INVERT, AV and TRIGGER LEVEL Readout TRIGGER LEVEL readout accuracies as follows: 
Accuracies, Variable VOLTSIDIV, Vertical 
Linearity, and ADD. 

a. Set: 

NOTE 

Select channels to set VOL TS/DIV. 

VOLTSIDIV 
CH 1 and CH 2 2 mV 

VERTICAL MODE 
CH 1 
CH 2 
CH 1 and CH 2 
BW LIMIT 

HORIZONTAL 
A SECIDIV 
AV 

TRIGGER 
MODE 
COUPLING 

On 
Off 
1 MR DC 
On 

1 ms (knob in) 
On (press and release for 
a AV readout) 

AUTO 
DC 

1. Set VOLTSIDIV control to the first position listed 
in Table 4-2. 

2. Set the Calibration Generator STD AMPLITUDE 
output level to the corresponding Standard 
Amplitude lnput Level in Table 4-2. 

NOTE 

To properly verify TRIGGER LEVEL 
Readout Accuracy, the Calibration 
Generator's STD AMPLITUDE output must 
have rising and falling transition times 
(10% to 90%) > 20 ns. No overshoot 
should appear on the waveform. 

3. Verify that the generator output meets the 
requirements noted above. 

4. Use the VERTICAL POSITION control to set the 
bottom of the signal 2 divisions below graticule 
center. 

5. Rotate the A REF OR DLY POS control to align 
the reference cursor with the bottom of the 
waveform. 
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6. Rotate the A control to align the delta cursor 
with the top of the signal display. 

7. CHECK-Vertical Deflection Accuracy (measured 
against the graticule) and AV Readout Accuracy 
are within the limits listed in Table 4-2. 

8. Set the TRIGGER LEVEL control at the most 
positive voltage that produces a barely triggered, 
jittering display for each position (+ and -) of 
SLOPE. 

9. CHECK-The A Trigger Level readings are 
within the limits given in the +Peak column of 
Table 4-2. 

10. Set the TRIGGER LEVEL control at the most 
negative voltage that produces a barely trig- 
gered, jittering display for each position (+ and 
-) of SLOPE. 

11. CHECK-The A Trigger Level readings are 
within the limits given in the -Peak column of 
Table 4-2. 

12. Set the TRIGGER LEVEL for a stable display. 

15. Adjust A REF OR DLY POS control for a delay 
reading of 0.000 ms. 

16. Set the TRIGGER LEVEL control to the most 
positive voltage that produces an intensified 
point on the waveform display for each position 
(+ and -)  of SLOPE. 

17. CHECK-The 6 Trigger Level readings are 
within the limits given in the +Peak column of 
Table 4-2. 

18. Set the TRIGGER LEVEL control to the most 
negative voltage that produces an intensified 
point on the waveform display for each position 
(+ and -)  of SLOPE. 

19. CHECK-The B Trigger Level readings are 
within the limits given in the -Peak column of 
Table 4-2. 

NOTE 

On ClT instruments, repeat sections 16- 19 
for TRlG A DLY trigger mode using the 
+Peak and -Peak columns of Table 4-2. 

13. Pull the SECIDIV knob out. 

20. Push the SECIDIV knob in. 
14. Set: 

B TRIGGER 
MODE 
SOURCE 
COUPLING 
SLOPE 

NOTE 

TRIG AFT DLY 
VERT 
DC 
+ 

On ClT instruments, rotate the A REF OR DL Y 
POS control for the specified delay. As the con- 
trol is rotated, the readout delay value will be fol- 
lowed by the word 'SET". This value shows the 
approximate delay. A few seconds after control 
movement has stopped, the word 'SET" will 
disappear and the readout delay value as 
measured by the ClT will appear. This is normal 
operation and not cause for concern. 

21. Change the VOLTSIDIV to the next position 
listed in Table 4-2. 

22. Set the Calibration Generator to the correspond- 
ing signal amplitude setting. 

23. Press and release the AV pushbutton to obtain 
the AV readout display. 

24. Repeat subparts 4 through 23 of part e for each 
VOLTSIDIV setting listed in Table 4-2. 

25. Set the TRIGGER COUPLING to NOISE REJ. 

26. Set the CH 1 VOLTSIDIV to 50 mV. 
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27. Set the Calibration Generator STD AMPLITUDE 
output level to 0.2 V. 

28. CHECK-Trigger Level Readout is within the lim- 
its given in Table 4-2 for NOISE REJ Coupling. 

i. Set the Calibration Generator output level and 
VERTICAL POSITION controls for a 2-division display 
vertically centered on the graticule. Use the CH 1 VAR 
control if necessary to obtain the correct display 
amplitude. 

j. Set the VERTICAL POSITION control to align the top 
edge of the display with the top graticule line. 

f. Return the TRIGGER COUPLING to DC. 

g. Set the CH 1 VOLTSIDIV and the Calibration Gen- 
erator output level to produce a vertical signal display 5 
divisions in amplitude. 

h. CHECK-Display amplitude reduces to 2 divisions or 
less when the VOLTSIDIV VAR control (of the channel 
under test) is rotated fully CCW. Return the VOLTSIDIV 
VAR control to its maximum CW (detent) position. 

k. CHECK-Signal display amplitude is 1.9 to 2.1 
divisions. 

I. Set the VERTICAL POSITION control to align the 
bottom edge of the signal display with the bottom graticule 
line. 

m. CHECK-Signal display amplitude is 1.9 to 2.1 
divisions. 

Table 4-2 
Accuracy Limits 

CH 1, CH 2 INVERT, and Delta Volts Readouts 

VOLTS1 
DIV 

Switch 
Setting 
CH 1 
and 
CH 2 

2mV 

5 mV 

10 mV 

20 mV 

50 mV 

100 mV 

200 mV 

500 mV 

1.0 V 

2.0V 

5.0 V 

Stand- 
ard 

Ampli- 
tude 
Input 
Level 

10mV 

20 mV 

50 mV 

0.1 V 

0.2 V 

0.5 V 

1 .O V 

2.0 V 

5.0 V 

10.OV 

20.0 V 

Vertical 
Deflection 
Accuracy 
(&2% (in 
divisions) 

4.90t05.10 

3.92 to 4.08 

4.90 to 5.10 

4.90 to 5.10 

3.92 to 4.08 

4.90 to 5.10 

4.90 to 5.1 0 

3.92 to 4.08 

4.90 to 5.10 

4.90t05.10 

3.92 to 4.08 

Delta Volts 
Readout 
Accuracy 
(limits) 

1.25% + .03 div 

9.81mVto10.20mV 

19.6 mV to 20.4 mV 

49.0 mV to 50.9 mV 

98.1 mV to 102.0 mV 

196 mV to 204 mV 

490 mV to 509 mV 

0.981 V to 
1.020 V 

1.96 V to 
2.04 V 

4.90 V to 5.09 V 

9.81Vt010.2V 

19.6 V to 20.4 V 

Limits of Trigger LEVEL 
Readout 

DC Coupling 

+ Peak 

8.0mVto12.0mV 

16.8 mV to 23.2 mV 

44 mV to 56 mV 

89 mV to 111 mV 

178 mV to 222 mV 

0.450 V to 
0.550 V 

0.90 V to 
1.10 V 

1.78 V 
2.22 V 

4.50 V to 5.50 V 

9.0 V to 11.0 V 

17.8 V to 22.2 V 

NOISE REJ Coupling 

-Peak 

+1.7mVto-1.7mV 

+2.6 mV to -2.6 mV 

+4.5 mV to -4.5 mV 

+8.0 mV to -8.0 mV 

+16 mV to 
-16 mV 

+0.035 V 
-0.035 V 

+0.07 V to 
-0.07 V 

0.16 V to 
-0.16 V 

+0.35 V to -0.35 V 

+0.7 V to -0.7 V 

+1.6 V to -1.6 V 

+Peak 

148mV 
to 

252 mV 

-Peak 

+46mV 
to 

-46 mV 
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n. Set the CH 1 and CH 2 lnput Coupling to 50 R DC. 

o. Connect the Calibration Generator to the CH 1 OR X 
input connector via a 50 R BNC cable. Do not use a 
termination. 

p. Check CH 1 and CH 2 VOLTSIDIV 50 R Coupling 
accuracy as follows: 

1. Set VOLTSIDIV control to the first position listed 
in Table 4-3. 

2. Set the Calibration Generator STD AMPLITUDE 
output level to the corresponding Standard 
Amplitude lnput Level in Table 4-3. 

3. Use the VERTICAL POSITION control to set the 
bottom of the signal 2 divisions below graticule 
center. 

4. CHECK-Vertical Deflection Accuracy (measured 
against the graticule) is within the limits listed in 
Table 4-3. 

5. Change the VOLTSIDIV to the next position 
listed in Table 4-3. 

6. Set the Calibration Generator to the correspond- 
ing signal amplitude setting. 

7. Repeat subparts 3 through 6 of part p for each 
VOLTSIDIV setting listed in Table 4-3. 

8. Set CH 1 and CH 2 lnput Coupling to 1 MR DC. 

q. Move the test signal to CH 2 and set the VERTICAL 
MODE controls to display CH 2. 

r. Return the CH 1 VOLTSIDIV VAR control to the cali- 
brated detent position. 

s. Repeat parts e through p for CH 2. 

t. Return the CH 2 VOLTSIDIV VAR control to the cali- 
brated detent position. 

u. Rotate the A REF OR DLY POS control CCW until 
the cursor stops moving. 

v. CHECK-Cursor is aligned with the bottom graticule 
line within k 0.2 division. 

w. Rotate the A control CW until the cursor stops 
moving. 

x. CHECK-Cursor is aligned with the top graticule line 
within k 0.2 division. Push AV to turn off cursors. 

y. Turn the INVERT function on, and obtain a 5-division 
signal as explained in part g. 

z. VERIFY-A down-arrow symbol appears to the left 
of the CH 2 VOLTSIDIV readout. 

aa. CHECK-Display amplitude is between 4.9 divisions 
and 5.1 divisions in amplitude (5 divisions +2%). Turn the 
INVERT function off when finished. 

bb. Connect a 5 V standard-amplitude signal from the 
Calibration Generator to the CH 1 OR X and CH 2 input 
connectors via a 50 R BNC cable and a Dual-Input 
Coupler. 

cc. Set: 

VOLTSIDIV 
CH 1 and CH 2 2 V 

VERTICAL MODE 
CH 1 and CH 2 Off 
ADD On 
V AR In Detent 

dd. CHECK-Vertical deflection amplitude is 4.9 to 5.1 
divisions. 

ee. VERIFY-A + (plus) symbol appears to the left of 
the CH 2 VOLTSIDIV readout. 

ff. CHECK-Signal amplitude reduces to 0.2 division or 
less when CH 2 INVERT is on. 
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Table 4-3 hh. Move the Dual-Input Coupler to the CH 3 and CH 4 
Accuracy Limits input connectors. 

CH 1 and CH 2 VOLTSIDIV 50 R Coupling 

ii. CHECK-VOLTSIDIV and TRIGGER LEVEL Readout 
accuracies for both setting-input level combinations listed 
in Table 4-4 as in subparts 4 through 23 of part e. 

VOLTS1 
DIV 

Setting 
CH 1 

and 
CH 2 

2 mV 

5 mV 

10 mV 

20 mV 

50 mV 

100 mV 

jj. Set the Calibration Generator output level and VERT- 
ICAL POSITION controls for a 2-division display vertically 
centered on the graticule. 

kk. Set the VERTICAL POSITION control to align the 
top edge of the display with the top graticule line. 

Stand- 
ard 

Ampli- 
tude 
Input 
Level 

20 mV 

50 mV 

0.1 V 

0.2 V 

0.5 V 

1.0 V 

II. CHECK-Signal display amplitude is 1.9 to 2.1 
divisions. 

Vertical 
Deflection 
Accuracy 
2 3 %  in 

Divisions 

4.85 to 5.1 5 

4.85 to 5.15 

4.85 to 5.15 

4.85 to 5.15 

4.85 to 5.15 

4.85 to 5.15 

mm. Set the VERTICAL POSITION control to align the 
bottom edge of the signal display with the bottom 
graticule line. 

5.0 Va 

.Not checked. Attempting to check would exceed Maximum 
lnput Voltage. 

nn. CHECK-Signal display amplitude is 1.9 to 2.1 
divisions. 

gg. Set: 

VERTICAL MODE 

CH 3 On 
CH 1, CH 2, CH 4, 
ADD, and INVERT Off 

00. Set the VERTICAL MODE buttons to disable CH 3 
and display CH 4. 

pp. Repeat parts ii through nn for CH 4. 

qq. Disconnect the test setup. 

Table 4-4 
CH 3 and CH 4 Accuracy Limits 

Switch Setting I tude Signal I Accuracy ( 2  10% in I Triggered at the Indicated Peak 
Trigger LEVEL Readout When Barely VOLTSIDIV Standard Ampli- 

CH 3 and CH 4 Input Level 

Vertical Deflection 

divisions) 

4.50 to 5.50 

3.60 to 4.40 

0.1 V 

0.5 V 

0.5 V 

2.0 V 

+Peak 

0.455 V to 0.545 V 

1.82 V to 2.18 V 

-Peak 

2 0.03 V 

20.12 V 
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4. Check Channel 2 Delay. 

a. Set: 

VERTICAL 

CH 1 and CH 2 MODE On 
CH 3 and CH 4 MODE Off 
20 MHz BW LIMIT Off 
CH 1 and CH 2 
Input Coupling 50 Q DC 
CH 1 and CH 2 
VOLTSIDIV 10 mV 

HORIZONTAL 

A SECIDIV 1 ps (knob in) 

TRIGGER 
SOURCE 

b. Connect a 100 kHz, fast-rise, positive-going signal 
from the Calibration Generator to the CH 1 OR X and the 
CH 2 input connectors via a 50 Q BNC cable, a 5X 
attenuator and a Dual-Input Coupler. 

c. Set the output level of the Calibration Generator for 
an approximate bdivision, vertically-centered display for 
both channels. 

d. Use either the CH 1 or CH 2 VAR control to match 
signal amplitude between both channels. 

e. Set: 

A SECIDIV 10 ns (knob in) 

XI 0 MAG On 

f. Use the Horizontal POSITION control to move the ris- 
ing edges of the CH 1 and CH 2 displays to graticule 
center. 

g. Pull the SECIDIV knob out to activate the CH 2 DLY 
feature. 

NOTE 

If the readout displays 'CH 2 DLY DISABLED" 
instead of 'CH 2 DL Y- TURN A " the delay matching 
feature has been disabled and the remainder of this 
subsection cannot be performed. In this case, 
proceed to subsection 5 below. 

h. CHECK-A control will position the CH 2 display 0.5 
division or more (500 ps) to either side of the CH 1 display. 

i. Superimpose the rising edges of the pulses using the 
A control. 

j. Turn XI0 MAG off and push in the SECIDIV knob. 

k. Disconnect the test setup. 

5. Check Vertical Bandwidth-All Channels. 

a. Set: 

HORIZONTAL 

A SECIDIV 50 ps (knob in) 

TRIGGER 
SOURCE VERT 

NOTE 

Select channels to set VOL TS/DIV. 

VOLTSIDIV 
CH 1 and CH 2 20 mV 
CH 3 and CH 4 0.1 V 

VAR 
CH 1 and CH 2 Calibrated (in detent) 

VERTICAL MODE 

CH 1 On 
CH 2, CH 3, and CH 4 Off 

lnput Coupling 
CH 1 and CH 2 50 Q DC 

b. Connect the output of the Primary Leveled Sine- 
Wave Generator to the CH 1 OR X input connector via a 
precision 50 Q BNC cable and any combination of the 10X, 
5X, or 2X Attenuators needed to reduce the signal ampli- 
tude to the level called out in the next step. 
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c. Set the generator output level for a 6-division display p. Set the generator output for a 4-division display at 
at the reference frequency, then change the generator out- the reference frequency, then change the generator fre- 
put to 100 MHz for the 2445B or to 200 MHz for the quency to 100 MHz for 2445B or to 200 MHz for the 
2455B. 2455B. 

d. CHECK-Signal display amplitude is 4.25 divisions q. CHECK-Signal display amplitude is 2.82 divisions 
or greater while sweeping the generator frequency from or greater while sweeping the generator frequency from 
100 MHz to 150 MHz for the 24458 or from 200 MHz to 100 MHz to 150 MHz for the 24458 or from 200 MHz to 
250 MHz for the 2455B. 250 MHz for the 24558. 

e. Set the VOLTSIDIV to 0.5 V and repeat parts c r. Move the signal to CH 4 and set the VERTICAL 
and d. MODE to display CH 4 only. 

f. Set the VOLTSIDIV to 1 V and the generator output s. CHECK-Repeat parts k through q for CH 4. 
level for a 4-division display at the reference frequency, 
then change the generator frequency to 100 MHz for the 
2445B or to 200 MHz for the 2455B. t. Disconnect the test setup. 

g. CHECK-Signal display amplitude is 2.82 divisions 
or greater while sweeping the generator frequency from 
100 MHz to 150 MHz for the 24458 or from 200 MHz to 6. Check Common Mode Rejection Ratio (CMRR). 
250 MHz for the 24558. a. Set: 

h. Move the signal to CH 2 input connector and set the NOTE 
VERTICAL MODE to disable CH 1 and display CH 2. 

Select channels to set VOL TS/DIV. 

i. CHECK-Repeat parts c through g for CH 2. VOLTSIDIV 
CH 1 and CH 2 10 mV 
CH 1 and CH 2 VAR In detent 

j. Set the VERTICAL MODE to display CH 3 only. 

VERTICAL 
k. Attach the standard-accessory 10X probe (supplied CH 1, ADD, and INVERT On 

with the instrument) to the CH 3 input connector and the 
probe tip to the CALIBRATOR terminal. 

CH 2, CH 3, and CH 4 Off 

I .  Set the SECIDIV (knob in) to 1 ms. 

m. Adjust probe compensation for the best flat top on 
the square-wave signal display. 

n. Disconnect the probe tip from the CALIBRATOR ter- 
minal. Remove the grabber tip from the probe, unscrew 
and remove the plastic barrel, and connect the probe to 
the output of the Primary Sine-Wave Generator via a 
BNC-to-probe-tip adapter. 

o. Set the SECIDIV to 50 ps (knob in). 

Input Coupling 
CH 1 and CH 2 50 Q DC 

HORIZONTAL 
A SECIDIV 50 ps (knob in) 

TRIGGER 
SOURCE 

b. Connect a reference frequency signal from the Pri- 
mary Leveled Sine-Wave Generator to the CH 1 OR X and 
CH 2 input connectors via a 50 Q BNC cable, a 5X 
attenuator, and a Dual-Input Coupler. 
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c. Set the generator output level for an 8-division b. Connect the Primary Leveled Sine-Wave Generator 
display of the reference signal on CH 1. to the CH 1 OR X input connector via a 50 R BNC cable. 

d. Adjust either the CH 1 VAR control or the CH 2 VAR c. Set the generator frequency to 100 MHz and adjust 
control for a minimum ADD display amplitude while leaving the output level for an 8division display. 
the other control in the calibrated detent (whichever pro- 
vides the best CMRR). 

d. CHECK-Amplitude of each trace other than CH 1 is 
0.08 division or less (discount trace width). 

e. Set the generator frequency to 50 MHz. 

e. Move the signal to the CH 2 input connector and 
change the TRIGGER SOURCE to CH 2. 

f. Set the A SECIDIV to 20 ns. 

f. CHECK-Amplitude of each trace other than CH 2 is 
g. CHECK-ADD display amplitude is 0.4 division or 0.08 division or less (discount trace width). 

less (discount trace width). 

g. Add a 50 R BNC termination to the BNC cable and 
h. Set ADD and INVERT Off and rotate the CH 1 and move the signal to CH 3. 

CH 2 VAR controls CW to their calibrated detent positions. 

i. Disconnect the test setup. 
h. Set the TRIGGER SOURCE to CH 3 and adjust the 

generator output for a signal display amplitude of 8 
divisions. 

i. CHECK-Amplitude of each trace other than CH 3 is 
0.1 6 division or less (discount trace width). 

7. Check Channel Isolation. 

a. Set: 

VERTICAL MODE 
CH 1, CH 2, 
CH 3, and CH 4 On 
CHOPIALT ALT 

Input Coupling 
CH 1 and CH 2 50 R DC 

VOLTSIDIV 
CH 1 and CH 2 100 mV 
CH 3 and CH 4 0.1 V 

TRIGGER 
SOURCE CH 1 

Horizontal 
A SECIDIV 20 ns (knob in) 

j. Move the signal to CH 4 input connector and set 
TRIGGER SOLlRCE to CH 4. 

k. CHECK-Amplitude of each trace other than CH 4 is 
0.1 6 division or less (discount trace width). 

I. Connect the generator to the CH 1 OR X input con- 
nector. Remove the 50 R termination. 

m. Set the TRIGGER SOURCE to CH 1. 

n. Set the generator output frequency to 150 MHz for 
the 2445B or to 250 MHz for the 2455B. Set the genera- 
tor output level for an 8-division display. 

o. CHECK-Amplitude of each trace other than CH 1 is 
0.16 division or less (discount trace width). 

p. Move the signal to the CH 2 input connector and set 
the TRIGGER SOURCE to CH 2. 
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q. CHECK-Amplitude of each trace other than CH 2 is VERTICAL 
0.1 6 division or less (discount trace width). 

CH 1 

r. Disconnect the test setup. 

8. Set CH 1 and CH 2 DC Balance. 

NOTE 

For an accurate DC Balance setting, the instrument 
MUST be allowed to warm up for 20 minutes before 
performing the following steps. 

a. Press both the CH 1 and CH 2 upper lnput Coupling 
buttons for approximately 1 second, then release them. 

b. VERIFY-DC BALANCE IN PROGRESS is in top 
line of readout. A flashing dot may be displayed. The 
display returns to normal in approximately 15 seconds. 

CH 2, CH 3, and CH 4 Off 
20 MHz BW LIMIT On 

VOLTS/DIV 
CH 1 and CH 2 2 mV 

lnput Coupling 
CH 1 and CH 2 1 MR DC 

HORIZONTAL 
A SECIDIV 200 ps (knob in) 

TRIGGER 
MODE AUTO LVL 
SOURCE VERT 
COUPLING HF REJ 

c. VERIFY-There is less than 0.2 division + 0.5 mV 
vertical trace shift between adjacent settings of the CH 1 
and CH 2 VOLTSIDIV as they are rotated through each of b. Connect a 1 kHz, 1 mV standard-amplitude signal 
their positions. from the Calibration Generator to the CH 2 input connec- 

tor via a 50-R BNC cable. 

d. VERIFY-There is less than 0.2 division vertical 
trace shift between the CH 3 and CH 4 VOLTSIDIV c. Connect the CH 2 signal from the rear-panel CH 2 
settings. SIGNAL OUT connector to the CH 1 OR X input connec- 

tor via a precision 50-R BNC cable. 

e. VERIFY-There is less than 1.0 division vertical 
trace shift as the CH 1 and CH 2 VOLTSIDIV VAR con- d. CHECK-Display amplitude is 4.5 to 5.5 divisions 
trols are rotated fully CCW. (discount trace width). 

f. VERIFY-There is less than 0.5 division vertical trace e. Set CH 2 Input Coupling to GND and align the CH 1 
shift when the INVERT button is pressed. trace with the center graticule line. 

g. Return the VERTICAL VAR controls to their detent f. CHECK-Trace noise is 1.2 divisions peak to peak or 
positions and turn the CH 2 INVERT function off. less. 

g. Set CH 1 lnput Coupling to GND and align the trace 9. Check CH 2 SIGNAL OUT and Cascaded 
with the cWlter graticule line. Operation. 

a. Set: 
h. Return CH 1 lnput Coupling to 1 MR DC. 

NOTE 

Temporarily select CH 2 to set CH 2 VOL TS/DIV. i. Set the CH 1 VOLTSIDIV to 10 mV. 
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j. CHECK-Trace is within 2 divisions of the ground 
reference set above (discount trace width). 

k. Disconnect the test setup. 

10. Check BW Limit Operation. 

a. Set: 

VERTICAL 

CH 1 Off 
CH 2 On 
BW LIMIT On 
CH 2 VOLTSIDIV 10 mV 
CH 2 Input Coupling 50 51 

HORIZONTAL 
A SECIDIV 50 ps (knob in) 

b. Connect the Primary Leveled Sine-Wave Generator 
output to the CH 2 input connector via a precision 50 51 
BNC cable. 

c. Set the generator frequency to 50 kHz and adjust 
the output level for a 6-division display on the CRT. 

d. Gradually increase the generator output frequency 
until the display amplitude decreases to 4.24 divisions. 

e. CHECK-Generator frequency is between 13 MHz to 
24 MHz. 

f. Turn BW LIMIT off. 

g. Disconnect the test setup. 
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TRIGGERING 

Equipment Required (see Table 4-1) 
Primary Leveled Sine-Wave Generator (Item 2) 50 R BNC Cable (4 required) (Item 10) 

Secondary Leveled Sine-Wave Generator (Item 4) Dual-Input Coupler (Item 11) 

Function Generator (Item 5) 50 R BNC Termination (2 required) (Item 12) 

1 OX Probe (supplied with 2445Bl2455B) (Item 7) Subminitiare Probe Tip-to-BNC Adapter (Item 13) 

T-Connector (2 required) (Item 8) 1 OX Attenuator (Item 18) 

Precision 50 R BNC Cable (Item 9) Adapter (Item 25) (2 Required) 

INITIAL CONTROL SETTINGS Delta 

At and AV Off (press and release 
Control settings not listed do not affect the procedure. until associated readout 

is off) 
TRACKING Off 

a. Set: 

NOTE 

Select channels to set VOL TS/DIV. 

CH 1 100 mV 
CH 2 500 mV 
CH 1 and CH 2 VAR In detent 
CH 3 and CH 4 0.5 V 

VERTICAL MODE 
CH 1 On 
CH 2, CH 3, CH 4, 
ADD and INVERT Off 
CHOPIALT A LT 
20 MHz BW LIMIT Off 

Input Coupling 
CH 1 and CH 2 1 MR DC 

HORIZONTAL 
A SECIDIV 2 ps (knob in) 
SECIDIV VAR In detent 
XI0 MAG Off 
TRACE SEP Fully CW 

Trigger 
HOLDOFF B ENDS A (fully CW) 
LEVEL Midrange 
SLOPE + (plus) 
MODE AUTO LVL 
SOURCE VERT 
COLlPLlNG DC 

1. Check A and B Triggers. 

NOTE 

The Trigger Level Readout Accuracies are checked 
in the Vertical Performance Checks. 

a. Refer to Table 4-5 to determine what the A Trigger 
requirements are and at what frequencies various checks 
are made. 

b. Using a 50-0 BNC cable, connect one of the follow- 
ing test generators to the CH 1 input connector. Select the 
generator that produces the proper frequency range for 
the conditions being tested as called out in Tables 4-5 and 
4-6. When using the leveled sine-wave generators (items 2 
and 3 below), the output must be terminated into 50R 
(either the 5 0 4  input coupling or a 50-R termination may 
be used). 
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1. Function Generator (60 Hz, 30 kHz and 80 kHz). 

2. Primary Leveled Sine-Wave Generator (50 MHz 
and 250 MHz). 

3. Secondary Leveled Sine-Wave Generator 
(300 MHz and 500 MHz). 

NOTE 

To obtain signal amplitudes less than 1 
division, first set the signal for either 4, 5, 
or 10 times the specified amplitude; then 
reduce the amplitude by a factor of 4, 5, or 
10 by increasing the VOLTS/DIV settings 
as necessary. 

c. For each combination listed in the table, set the gen- 
erator Test Frequency and the oscilloscope TRIGGER 
COUPLING as indicated, performing the following steps to 
verify the Triggering levels in each setup. 

d. Set the VOLTSIDIV and the generator output level to 
obtain the test signal amplitude indicated for the particular 
combination being tested. When checking channel 1 and 
channel 2 500 MHz triggering, also adjust the VOLTSIDIV 
VAR for the correct input level. 

e. Set the A SECIDIV and the XI0 MAG to obtain a 
well-defined display of the test signal. 

NOTE 

Normally, unless trigger sensitivity is very 
close to the specified limits, it is sufficient 
to check each of the indicated frequency- 
coupling combinations listed in the table in 
Channel 1 only; checks for Channels 2, 3 
and 4 need only be done in DC COUPLING 
(to verify signal path). 

f. CHECK-For a stable triggered display (unless other- 
wise indicated) for each of the Test Frequency-TRIGGER 
COUPLING combinations listed in Table 4-5. When testing 
the 150-MHz 2445B or 250-MHz 2455B triggering, check 
that trigger jitter is < 100 ps (0.2 division at 5 nsldiv with 
XI0 MAG), with 5 divisions of signal and TRIGGER LEVEL 
adjusted for minimum jitter. 

Table 4-5 
CH 1 or CH 2 Triggering Conditions 

Test I Minimum Vertical Display Levels at Which 

I 1 I I Trigger, I Div 

Fre- 
quency 

60 Hz 

Freeruns 

80 kHz 
Div 

Triggering Should Occur 

TRIGGER COUPLING 

50 MHz 1 0.35 / 1.2 1 No Trigger, ( 0.5 1 0.35 

a 

Freeruns I Div Div 1 Div I Div 1 at 1.2 Div 

250 MHz / 1.5 1 4.5 / No Trigger, 1 1.5 1.5 

REJ 

a 

300 MHz 1 1.0 1 3.0 I No Trigger, 1 1.0 1 1.0 

a 

24458 
only 

2455B Div I Div 1 I Div Div 

No 

Div 

2445B 
only 

500 MHz 

only 1 

0.35 

.Not necessay to check. 

Div 

Div 

1.5 

g. Press the ADD button to select the function and 
press the CH 1 button to turn off the CH 1 display. 

h. Repeat the DC TRIGGER COUPLING tests of Table 
4-5 while in the ADD mode, adding 0.5 DIV to the 2455B 
300- and 500-MHz amplitudes and adding 0.5 DIV to the 
24458 150- and 250-MHz amplitudes. 

Freeruns 
at 3.0 Div 

Div 

4.5 

i. Move the signal to the CH 2 input connector and 
repeat step h for CH 2. 

j. Press the CH 2 button to select the channel and 
press the ADD button to turn off the ADD display. 

Div 

Freeruns 
at 3.0 Div 

a 

Div 

Div 

1.5 

Div 

1.5 
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k. Repeat the DC TRIGGER COUPLING tests of Table 
4-5 while in CH 2 mode. 

I. If trigger sensitivity is close to the specified limits 
given in steps c through k above, test all of the 
frequency-coupling combinations given in Table 4-5 for 
CH 2. 

m. Move the test signal to CH 3 and CH 4 in turn and 
repeat parts c through f using Table 4-6. 

Table 4-6 
CH 3 or CH 4 Triggering Conditions 

'Not necessary to check. 

Test 
Fre- 

quency 

60Hz 

30 kHz 

80 kHz 

50 MHz 

300 MHz 

500 MHz 

n. Set: 

TRIGGER 

Minimum Vertical Display Levels at Which 
Triggering Should Occur 

MODE 
LEVEL 

AUTO 
Fully clockwise 

AC 

0.1 8 
Div 

a 

a 

0.18 
Div 

0.5 
Div 

0.75 
div 

o. Pull the SECIDIV knob out and set the B SECIDIV 1 
setting (CW) faster than the A SECIDIV setting, then push 
the SECIDIV knob back in. 

DC 

a 

a 

a 

0.18 
Div 

0.5 
Div 

0.75 
Div 

NOTE 

On CTT instruments, rotate the A REF OR DLY 
POS control for the specified delay. As the control is 
rotated, the readout delay value will be followed by 
the word 'SET". This value shows the approximate 
delay. A few seconds after control movement has 
stopped, the word 'SET" will disappear and the 
readout delay value as measured by the ClT will 
appear. This is normal operation and not cause for 
concern. 

TRIGGER 

HF REJ 

a 

0.25 
Div 

a 

No Trigger, 
Freeruns 
at 0.6 Div 

No Trigger, 
Freeruns 
at 1.5 Div 

a 

NOISE 

a 

a 

a 

0.6 
Div 

1.5 
Div 

2.25 
Div 

p. Verify that the CRT readout displays DLY and not 
At. If At is displayed, press the At button in and release it 
to select the DLY function. When DLY is displayed, rotate 
the A REF OR DLY POS control CCW until the readout 
display indicates zero delay. (The display will indicate 
DLY?, which is normal.) 

COUPLING 

LF REF 

NO 
Trigger, 
Freeruns 

a 

0.25 
Div 

0.18 
Div 

0.5 
Div 

0.75 
Div 

q. Press the AIB TRlG button to select the B 
TRIGGER. 

r. Set B TRIGGER MODE to TRlG AFT DLY and adjust 
TRIGGER LEVEL for a stable signal display. 

s. Repeat parts a through m for B TRIGGER, changing 
the SECIDIV and XI0 MAG as required to maintain a 
well-defined display. 

t. Disconnect the test setup. 

2. Check Composite Triggering. 

a. Set: 

VERTICAL 
CH 1, CH 2, CH 3, 
and CH 4 
ADD 
CHOPIALT 

Input Coupling 
CH 1 and CH 2 

TRIGGER 
AIB TRlG 
MODE 
SOURCE 
COUPLING 

HORIZONTAL 
A SECIDIV 

On 
Off 
ALT 

A 
NORM 
CH 1 
DC 

10 ps (knob in) 
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b. Connect the Primary Leveled Sine Wave Generator 
to the CH 1 and CH 2 inputs via a 50-Q BNC cable and a 
Dual-Input Coupler. 

o. Rotate the A REF OR DLY POS control CCW until 
the delay readout indicates DLY? 0.00 ps. 

p. CHECK-Display will trigger as the TRIGGER 
LEVEL control is rotated through its range. c. Set the Primary Leveled Sine Wave Generator Gen- 

erator for a 50-kHz, 1.35-division display for CH 1 and 
CH 2. 

q. Rotate the SECIDIV knob back to 10 ps (knob in). 

d. Connect the Primary Leveled Sine-Wave Generator 
to the CH 3 input connector using a 50-Q BNC cable and a 
50-Q termination. 

r. Disconnect the test setup. 

e. Set TRIGGER SOURCE to CH 3. 
3. Check Trigger Noise Rejection-All Channels. 

a. Set: 
f. Set the generator output level for a 0.7division 

display at the reference frequency (50 kHz). 

g. Connect the Secondary Leveled Sine-Wave Genera- 
tor to the CH 4 input using a BNC cable and a 50-Q 
termination. 

NOTE 

Select channels to set VOL TS/DIV. 

h. Set TRIGGER SOURCE to CH 4. 

CH 1 5 mV 
CH 2 50 mV 
CH 3 and CH 4 0.1 V 

i. Set the generator output level for a 0.7division 
display at the reference frequency. 

j. Set TRIGGER SOURCE to VERT. 
VERTICAL 

CH 1 
CH 2, 3, 4 

k. CHECK-Display will trigger as the TRIGGER 
LEVEL control is rotated through its range. 

On 
Off 

I. Pull the SECIDIV knob out, rotate it to 5 ps, and push 
it back in. Input Coupling 

CH 1 and CH 2 
m. Press the AIB TRIG button and set the B TRIGGER 

MODE to TRIG AFT DLY. 
HORIZONTAL 

A SECJDIV n. Set B TRIGGER SOURCE to VERT. 10 ps (knob in) 

TRIGGER 
MODE AUTO LVL 
SOURCE VERT 

NOTE 

On CTf  Instruments, rotate the A REF OR DLY 
POS control for the specified delay. As the control is 
rotated, the readout delay value will be followed by 
the word 'SET". This value shows the approximate 
delay. A few seconds after control movement has 
stopped, the word 'SET" will disappear and the 
readout delay value as measured by the CTf will 
appear. This is normal operation and not cause for 
concern. 

b. Connect the Function Generator to the CH 1 input 
via a 50-Q BNC cable and a 10X attenuator. 

c. Set the Function Generator output frequency and 
level for a 50-kHz, Cdivision display. 

d. Set the CH 1 VOLTSIDIV to 50 mV. 
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e. Set the TRIGGER COUPLING to NOISE REJ. 

f. CHECK-Display will not trigger (freeruns). 

g. Pull the SECIDIV knob out, rotate it to 5 r s  and 
push it back in. 

h. Press the AIB TRIG button to select the B 
TRIGGER. 

i. Set the TRIGGER MODE to B TRIG AFT DLY. 

j. Set TRIGGER COUPI-ING to NOISE REJ. 

k. CHECK-Display will not trigger for any setting of 
the LEVEL control. 

I. Rotate the SECIDIV back to 10 r s  (knob in). 

m. Move the input signal to CH 2, CH 3, and CH 4 in 
turn, selecting each channel as the display source. Repeat 
parts f through k for each channel. 

4. Check Slope Selection and Verify Line Trigger. 

a. Set: 

VERTICAL 
CH 1 VOLTSIDIV 5 V 
CH 1 Input Coupling 1 MR DC 
CH 1 On 
CH 2, 3, 4 Off 

HORIZONTAL 
A SECIDIV 2 ms (knob in) 
XI0 MAG Off 

TRIGGER 
MODE AUTO 
SOURCE LINE 
COUPLING AC 

In the next part, DO NOT connect the probe 
ground lead to the ac power source. 

b. Attach the 10X probe to the CH 1 OR X input con- 
nector and connect the probe tip to the ac power source. 

c. CHECK-Display can be triggered in both the + 
(plus) and - (minus) positions of the SLOPE switch using 
the TRIGGER LEVEL control and that the displayed slope 
agrees with the selected slope. 

d. CHECK-Display phase shifts slightly as the 
TRIGGER COUPLING is changed from AC to DC. 

e. Disconnect the test setup. 
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HORIZONTAL 

Equipment Required (see Table 4-1) 
Primary Leveled Sine-Wave Generator (Item 2) Precision 50-R BNC Cable (Item 9) 

Calibration Generator (Item 3) BNC Cable 50-n (2 required) (Item 10) 

Time-Mark Generator (Item 6) Dual Input Coupler (Item 11) 

T-Connector (Item 8) Pulse Generator (Item 24) 

INITIAL CONTROL SETTINGS. 

Control settings not listed do not affect the procedure. 

a. Set: 

NOTE 

Select channels to set VOL TS/DI V. 

VERTICAL 
CH 1 and CH 2 
VOLTSIDIV 
CH 1 VAR 
CH 3 and CH 4 
VOLTSIDIV 
CH 1 
CH 2, CH 3, CH 4, 
ADD, and INVERT 
CHOPIALT 
20 MHz BW LIMIT 
CH 1 and CH 2 
lnput Coupling 

0.5 V 
In detent 

0.1 v 
On 

Off 
ALT 
Off 

50 R DC 

HORIZONTAL 
A SECIDIV 200 ns (knob in) 
SECIDIV VAR In detent 
XI0 MAG Off 
TRACE SEP Fully CW 

Delta 
AV and At 

TRACKING 

TRIGGER 
HOLDOFF 
LEVEL 
SLOPE 
MODE 
SOURCE 
COUPLING 

Off (press and release 
until associated readout 
is off) 
Off 

B ENDS A 
Midrange 
+ (plus) 
AUTO LVL 
VERT 
DC 

1. Check Horizontal Display Modes (A, A INTEN, 
ALT, and 6). 

a. Use a 50-R BNC cable to connect 200 ns time mark- 
ers from the Time-Mark Generator to the CH 1 OR X input 
connector. 

b. Adjust the TRIGGER LEVEL control as necessary for 
a stable signal display. 

c. Pull the SECIDIV knob out and set the B TRIGGER 
MODE to RUN AFT DLY. 

NOTE 

On CTT instruments, rotate the A REF OR DLY 
POS control for the specified delay. As the control is 
rotated, the readout delay value will be followed by 
the word 'SET'. This value shows the approximate 
delay. A few seconds after control movement has 
stopped, the word "SET" will disappear and the 
readout delay value as measured by the CTT will 
appear. This is normal operation and not cause for 
concern. 

d. Set the A REF OR DLY POS control for a DLY 
readout of approx 1000 ns. 

e. VERIFY-An intensified zone appears on the 
displayed signal near graticule center. The INTENSITY 
control may need adjustment. 

f. Rotate the A REF OR DLY POS control to center the 
intensified zone on one of the time markers near graticule 
center. 

g. Set the B SECIDIV to 50 ns (knob out). 
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h. Rotate the TRACE SEP control CCW to separate 
the the A and B sweep displays. 

i. CHECK-The B sweep is displayed with the A 
sweep. 

j. Push the SECIDIV knob in. 

k. CHECK-Only the B sweep is displayed. 

2. Check A and B Timing, A Cursor Accuracies, 
and A Cursor Range. 

a. Set: 

HORIZONTAL 
A SEClDlV 10 ns (knob in) 
TRACE SEP Fully CW 

Delta 
At On (press and release 

for At display) 

b. Select 10 ns time markers from the Time-Mark Gen- 
erator and adjust the TRIGGER LEVEL control for a stable 
display. 

c. Use the Horizontal POSITION control to align the 
2nd time marker with the 2nd vertical graticule line (2nd 
from the left edge of the display). 

NOTE 

The 2 ns and the 5 ns time markers are sinusoidal. 
Use either the rising or falling zero-crossings as 
alignment points. 

d. Align the A REF OR DLY POS cursor with the 2nd 
time marker and align the A cursor with the 10th time 
marker. 

e. CHECK-The A Sweep timing and cursor readout 
accuracies are within limits given in Tables 4-7 and 4-8. 

NOTE 

If the 2nd and 10th time markers are within 0.06 divi- 
sion of the 2nd and 10th vertical graticule lines for 
unmagnified sweeps and within 0.1 division for 
magnified sweeps, the sweep timing accuracy is con- 
servatively within limits. When the timing accuracy is 
checked at each sweep speed, note any SEC/DIV 
setting at which the timing error exceeds the 
0.06-division limit. Check these sweep speeds 
against the major-division timeinterval limits given in 
Table 4-8. 

NOTE 

For SEC/DIV setting of 10 ns, the timemarker 
period is greater than 1 division when the sweep is 
magnified. At 1 ns per division (SEC/DIV setting of 
10 ns with XI0 MAG), input the signal through a 
dual input coupler to CHI and CH2. Select CHI, 
CH2, and CH2 INVERT. Set the CH 1 and CH 2 
VOLTS/DIV settings for a 6 division signal. Center 
the waveforms. Check for 4 cycles between the 2nd 
and 10th vertical graticule lines (within 0.1 division) 
at the intersections of the waveforms. 

f. Repeat parts c, d and e for each A SECIDIV-time 
marker combination given in Table 4-7 for both 
unmagnified and magnified sweeps. 
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Table 4-7 
Settings tor A and B Timing Accuracy Checks 

and A and B Cursor Accuracy Limits 

SECI 
DIV 

Setting 

10 ns 

20 ns 

50 ns 

100 ns 

200 ns 

500 ns 

1 r s  

2 r s  

5 r s  

10 ps 

20 ps 

50 ps 

100 ps 

200 ps 

500 ps 

1 ms 

2 ms 

5 ms 

10 ms 

20 ms 

50 ms 

A SECIDIV ONLY 

100 ms 

200 ms 

500 ms 

Time 
Markers 

10 ns 

20 ns 

50 ns 

0.1 ps 

0.2 ps 

0.5 ps 

1 r s  

2 r s  

5 r s  

10 ps 

20 ps 

50 ps 

100 ps 

200 ps 

500 ps 

1 ms 

2 ms 

5 ms 

10 ms 

20 ms 

50 ms 

Time 
Markers 

2 ns 
2 Divlcycle 

2 ns 

5 ns 

10 ns 

20 ns 

50 ns 

0.1 ps 

0.2 ps 

0.5 ps 

1 r s  

2 r s  

5 r s  

10 ps 

20 ps 

50 ps 

100 ps 

200 ps 

500 ps 

1 ms 

2 ms 

5 ms 

not have these sweep speeds) 

Unmagnitied 

Limits of At Cursor 
Readout 

79.30 ns to 80.70 ns 

158.60 ns to 161.40 ns 

396.5 ns to 403.5 ns 

793.0 ns to 807.0 ps 

1586.0 ns to 1614.0 ns 

3965 ns to 4035 ns 

7.930 ps to 8.070 ps 

15.860 ps to 16.1 40 ps 

39.65 ps to 40.35 ps 

79.30 ps to 80.70 ps 

158.60 ps to 161.40 ps 

396.5 ps to 403.5 ps 

793.0 ps to 807.0 ps 

1586.0 ps to 161 4.0 ps 

3965 ps to 4035 ps 

7.930 ms to 8.070 ms 

15.860 ms to 16.140 ms 

39.65 ms to 40.35 ms 

79.30 ms to 80.70 ms 

158.60 ms to 161.40 ms 

396.5 ms to 403.5 ms 

(B Sweep does 

X I 0  

Limits of At Cursor 
Readout 

7.89 ns to 8.1 1 ns 
(4 cycles) 

15.78 ns to 16.22 ns 

39.45 ns to 40.55 ns 

78.90 ns to 81.10 ns 

157.80 ns to 162.20 ns 

394.5 ns to 405.5 ns 

789.0 ns to 81 1.0 ns 

1578.0 ns to 1622.0 ns 

3945 ns to 4055 ns 

7.890 ps to 8.1 10 ps 

15.780 ps to 16.220 ps 

39.45 ps to 40.55 ps 

78.90 ps to 81.1 0 ps 

157.80 ps to 162.20 ps 

394.5 ps to 405.5 ps 

789.0 ps to 81 1.0 ps 

1578.0 ps to 1622.0 ps 

3945 ps to 4055 ps 

7.890 ms to 8.110 ms 

15.780 ms to 16.220 ms 

39.45 ms to 40.55 ms 

0.1 s 

0.2 s 

0.5 s 

10 ms 

20 ms 

50 ms 

793.0 ms to 807.0 ms 

1578.0 ms to 1622.0 ms 

3945 ms to 4055 ms 

78.90 ms to 81.1 0 ms 

157.00 ms to 163.00 ms 

392.5 ms to 407.5 ms 
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Table 4-8 
Horizontal Timing Accuracy Checked Against the Graticule 

I 

I Over Any 

7 Div 

k 0.1 1 
Div 

(XI 0 MAG On) 
(Exclude first 0.5 division 

k0.14 
Div 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

8 Div 

k0.12 
Div 

20.16 
Div 

5-7 

6-8 

7-9 

8-10 

9-1 1 

9 Div 

k0.12 
Div 

k0.17 
Div 

10 Div 

k0.13 
Div 

k0.18 
Div 

5-8 

6-9 

7-10 

8-1 1 

g. Rotate the A REF OR DLY POS control CCW until n. Rotate the A REF OR DLY POS and the A controls 
the cursor stops moving. to precisely superimpose the cursors near the 10th grati- 

cute line. 

h. CHECK-A REF OR DLY POS cursor aligns with the 0. CHECK-At readout indicates a difference of 0.30 ns 
1 st graticule line within 0.2 division. or less. 

5-9 

6-10 

7-1 1 

i. Rotate the A control CW until the cursor stops p. Set: 
moving. 

HORIZONTAL 
j. CHECK-A cursor aligns with the 11th graticule line A SECIDIV 20 ns 

within 0.2 division. 6 SECIDIV 10 ns (knob in) 
XI0 MAG Off 

5-10 

6-1 1 

k. Set the A SECIDIV to 10 ns. 

TRIGGER 

I. Rotate the A REF OR DLY POS and the A controls to 6 TRIGGER MODE RUN AFT DLY 

5-1 1 

precisely superimpose the cursors near the 2nd graticule 
line. 

Delta 
rn. CHECK-At readout indicates a difference of At 

0.30 ns or less. 
On (Push At for 
At cursors) 
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NOTE TRIGGER 
To easily maintain the A SWP and B SWP MODE AUTO LVL 
difference while checking timing and cursor accu- SOURCE VERT 
racy, use the following method: COUPLING DC 

SLOPE + (Plus) 
LEVEL As required for 

1. Set TRACKIINDEP off. Pull B SECIDIV knob B TRIG MODE 
out. 

2. Push and hold the TRACKIINDEP button while 
pushing the B SEClDlV knob in. This will lock 
the A and B sweeps together with A sweep one 
speed slower than 6 sweep. 

3. Press At button to obtain At cursors. 

q. CHECK-The B sweep timing and cursor accuracy 
as in parts b through f, making sure that the A SECIDIV is 
set slower than the B SECIDIV. 

a stable display 
RUN AFT DLY 

NOTE 

Certain time marks from the TG 501 (and other 
Time-Mark Generators) will vary in width and may 
be displaced in time. This will happen in a repeat- 
able sequence and is caused by the loading and 
interaction of the 2, 5, and 10 dividers. This is 
most noticeable with 10 ns, 20 ns, and 50 ns 
markers. The following procedure will use the 
above markers to set up the proper references 
but the 5 ns markers will be used to make the 
actual measurement. Close inspection of apparent 
jitter or mistrigger of the time marks will show the 
trigger point to be stable with the apparent jitter 
to be variable with unique combinations of trigger 
holdoff and sweep speed. This is normal behavior 
with this type of signal and is not an instrument 
defect. 

It is not necessaw to count the number of marks aiven 
in the tables. switching to 10 ns, 20 ns, or 50 ns markers 

3' Check Time using the as required and then to 5 ns will show the proper 5 ns 
Sweep. mark to be used. 

a. Set: 

For C l T  instruments, use the following setup of the 
C l T  while performing the Delta Time performance check. 

HORIZONTAL 

A SEClDlV 
B SECIDIV 
XI0 MAG 

20 ns 
10 ns (knob out) 
On 

1. Press the MEASURE button to enter MENU 
mode. 

TRACKIINDEP Off 

2. Select COUNTER ("4") from menu. 

Delta 
At Off (DLY readout) 3. Select PERIOD ("2") from menu. 
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The CTT period readout will appear on the left side of 
the upper line of readout. The word 'SET" will appear next 
to the readout delay value. This denotes the indirect mea- 
surement mode of Delta Time, simulating a non-CTT 
scope. Time- 

Marker 
Period 
and A 

SECIDIV 

Table 4-9 
Delta Time Display Accuracy 

B SECI 
DIV 

c. Adjust the A REF OR DLY POS control for a readout 
display of DLY 21.25 ns. 

Marker 
Super- 

imposed 
using the 

Switch 
b. Set the Time-Mark Generator for 20-ns markers. 

Adjust the Vertical VOLTSlDlV as required for a display of Setting 

3 to 6 divisions. 20 ns 

d. Adjust the Horizontal POSITION control CW until the 
trace stops moving, then CCW to display the leading edge 
of the 2nd B sweep time marker near the graticule center. 
This becomes the reference point for the following pro- 

Switch 
Setting 

1 nsa 

cedure. Set the Time-Mark Generator to 5 ns and adjust 
the Vertical VOLTSIDIV and Trigger LEVEL as required. 

50 ns 

~ A a t e  the A control for a readout display of At -20.0 ns. ns X,O on in). 
If the time marks are not superimposed, adjust the A con- 

A (Delta) 
Control 

1 st 

e. Press and release the At button to obtain the At 

trol to do so. 

Delta Time Readout 
Accuracy Limits 

- 19.55 ns to -20.45 ns 

1 nsa 

I 91 st 1 398.1 ns to 401.9 ns 

f. CHECK-At readout is within the limits listed in Table 
4-9 for the 1st 5 ns time marker; then check that the 5th 
through 37th time markers are within the given limits as 
the A control is rotated CW to superimpose the time 
marker on the reference time marker. 

display. Push in the SECIDIV knob for B SWP only. 

NOTE 

37th 

1st 

Correct time marks to superimpose on the reference 
marker can be easily found by noting the Delta Time 
Readout. 

159.15 ns to 160.85 ns 

-49.2 ns to -50.8 ns 

g. Set: 

HORIZONTAL 
A SECIDIV 
6 SECIDIV 
XI0 MAG 

Delta 
At 

50 ns 
10 ns (knob out) 
ON 

Off (DLY readout) 

h. Set the Time-Mark Generator for 50-ns time markers 
and adjust the A REF OR DLY POS control for a readout 
display of DLY 53.2 ns. 

i. Position the leading edge of the 1st B-sweep time 
marker near graticule center using the Horizontal 
POSkTlON control. Set the Time-Mark Generator to 5 ns 
and adjust the Vertical VOLTSlDlV and Trigger LEVEL as 
required. 

j. Press and release the At button to obtain a At 
display. Push in the SEC/DIV knob for B sweep only. 
Adiust the A control for a readout display of At -50.00 ns. 
If ihe time markers are not superimp&ed, adjust the A 
control to do so. 

k. CHECK-At readout is within the limits listed in 
Table 4-9 for the 1st 5 ns time marker; then check that 
the 21st and 91st time markers are within the given limits 
as the A control is rotated CW to superimpose each time 
marker on the reference time marker. 
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I. Set: 

Delta 
TRACKIINDEP TRACK 

HORIZONTAL 
A SECIDIV 100 ns 
B SECIDIV 10 ns (knob out) 
XI0 MAG On 

m. Select 0.1-ps time markers from the Time-Mark 
Generator. 

n. Adjust the A and A REF OR DLY POS controls for a 
At readout display of 800.0 ns. 

o. Adjust the Horizontal POSITION control to align the 
leading edge of the 2nd time marker on the A sweep with 
the 2nd vertical graticule line. 

p. Rotate the TRACE SEP control CCW to separate 
the traces. 

q. Adjust the A REF OR DLY POS control to intensify 
the 2nd and 10th time markers (of the A sweep) and 
display the leading edges of the displayed B-sweep time 
markers in the center area of the graticule. 

r. VERIFY-The horizontal distance between the lead- 
ing edges of the B-sweep time markers is within the con- 
servative guideline listed in Table 4-10. If this guideline is 
met, accuracy between each marker is ensured, and the 
following CHECK step need not be performed. 

NOTE 

To easily maintain the A S WP and B S WP difference 
while testing Delta Time, use the following method: 

1. Starting with the 1-~LS test in Table 4-10 (XI0 
MAG Off), turn TRACKING off. 

2. Press and hold the TRACKING button, then 
push the SECIDIV knob in. This will lock the 
sweeps together at that difference. 

3. Pull the SECIDIV knob out. 

The fastest sweep speed at which the XI00 difference 
is maintained is with an A SECIDIV of 1 ps and a B 
SECIDIV of 10 ns, after which only the A-sweep speed will 
change with the SECIDIV knob. Push TRACKING to 
unlock this setup. 

s. CHECK-The horizontal distance between the lead- 
ing edges of the B-sweep time markers is within the 
specified limits given in Table 4-10. The limit given is for 
separation between the 2nd and 10th marker; however, 
separation between the 2nd marker and each succeeding 
marker should also be checked, calculating the limits from 
the specification as listed at the top of the table. 

t. Repeat part r (and s if necessary) for each combina- 
tion of A SECIDIV, B SECIDIV, and XI0 MAG settings 
listed in Table 4-10. The At readout should be set to indi- 
cate eight times the A SECIDIV setting. At the slowest 
sweep speeds, the B SECIDIV knob can be pushed in (in 
B Sweep only) to increase the display repetition rate. 

Table 4-10 
Delayed Sweep Delta Time Accuracy 

0x10 MAG On. 

bFor remainder of table, turn X I 0  MAG Off. 

A SECIDIV 
and TIME 
Markers 

0.1 ps 
0.2 ps 
0.5 ps 

1 FS 

2 FS 

5 PS 

10 ps 
20 ps 
50 ps 
0.1 ms 
0.2 ms 
0.5 ms 
1 ms 
2 ms 
5 ms 
10 ms 
20 ms 
50 ms 
0.1 s 
0.2 s 
0.5 s 

B SECIDIV 
as Displayed 
on Readout 

1 nsa 
2 nsa 
5 nsa 
10 nsb 
20 ns 
50 ns 
100 ns 
200 ns 
500 ns 

1 r s  
2 FS 

5 FS 

10 ps 
20 ps 
50 ps 
100 ps 
200 ps 
500 ps 
1 ms 
2 ms 
5 ms 

1 Displayed Separation of 
Delayed Time Markers 

(for 2nd and 

Conservative 
Guideline 
(divisions) 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
6.4 
6.4 

10th markers) 

Specified 
Limit: 

(0.3% time) 
interval 

+O.l% of 
full scale- 
divisions 
+ 200 ps 

3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
7.4 
7.4 
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PARAMETRIC MEASUREMENTS CHECK 

Initial Control Settings. 1. Set Time Mark generator as indicated. 

Control settings not listed do not affect the procedure. 
2. Press MEASURE. 

VERTICAL MODE 

CH 1 On 
CH 2, 3, 4 Off 

Input Coupling 

CH 1 50 R DC 

1. Check Timing Accuracy 

NOTE 

3. Select FREQ from menu. 

4. Verify resulting period measurement is within lirn- 
its shown in Table 4-1 1. 

NOTE 

If the 50 ns period is out of limits shown on 
Table 4 - 11, perform step 2 (50 ns Timing Accuracy 
Verification) be10 w. 

All Parametric timing measurements are derived from c. Disconnect Time Mark generator. 
the same timing ramps as the period measurements. 
Verification of the period measurements provides 
verification of all timing measurements. 2. 50 ns Timing Accuracy Verification 

NOTE 
a. Connect Time Mark generator to CH 1 OR X input of 

the oscilloscope under test. Some Time Mark generators have jitter at the 50 ns 
setting which may produce an erroneous period 

b. For each entry in Table 4-1 1 : 
reading. Use the following procedure to verify the 
50 ns period measurement. 

Table 4-1 1 
Parametric Measurement Period Checks 

"If the 50 ns setting is not within the limits given, perform step 2 (50 ns Timing Accuracy Verification). 

bFor this setting, change MINFREQ to 10 Hz. 

Time Mark 
Setting 

20 ps 
50 ps 

100 ps 
200 ps 

500 ps 
1 rns 
2 rns 
5 rns 

10 rns 
20 rns 
50 rns 

100 rns 

Maximum 
Period 

2.51 ns 
5.52 ns 

10.55 ns 
20.40 ns 

50.75 nsa 
101.0 ns 
201.5 ns 
503.0 ns 

1.005 ps 
2.01 1 ps 
5.025 ps 
10.05 ps 

Time Mark 
Setting 

2 ns 
5 ns 

10 ns 
20 ns 

50 ns 
100 ns 
200 ns 
500 ns 

1 PS 

2 r s  
5 r s  

10 ps 

Minimum 
Period 

1.49 ns 
4.48 ns 
9.45 ns 

19.40 ns 

49.25 ns 
99.0 ns 

198.5 ns 
497.0 ns 

994.5 ps 
1.989 ps 
4.975 ps 
9.950 ps 

Minimum 
Period 

19.90 ps 
49.75 ps 
99.50 ps 
199.0 ps 

497.5 ps 
995.0 ps 
1.990 rns 
4.975 rns 

9.950 rns 
19.90 rns 
49.75 rns 
99.50 rns 

Maximum 
Period 

20.10 ps 
50.25 ps 
100.5 ps 
201.0 ps 

502.5 ps 
1.005 ps 
2.010 rns 
5.025 rns 

10.05 rns 
20.1 0 rns 

50.25 rnsb 
100.5 rnsb 
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NOTE 

This procedure need only be performed if the 50 ns 
reading from step I above was outside the limits 
listed in Table 4- 1 1. 

a. Connect Primary leveled sine-wave generator (item 2) 
to CH 1 OR X input of the oscilloscope under test and the 
test oscilloscope using a T-connector. 

b. Set frequency for 20 MHz. 

c. Adjust generator output amplitude for at least a 
200 mV peak- peak display on the test oscilloscope. 

d. Using the counter in the test oscilloscope, measure 
period of signal. 

e. Press MEASURE then select FREQ on the oscillo- 
scope under test. 

f. Verify that the oscilloscope under test reads a period 
that is within 0.5% + 0.5 ns of the value measured by the 
counter on the test oscilloscope. 

3. Verify Positive and Negative Peak Volts 
Measurements 

a. Set CH 1 OR X input coupling to 1 MQ. 

j. CHECK-NEG-PK reading is 0.0 mV ? 5 mV. 

k. Disconnect fast rise Generator. 

4. Verify Average and Peak-Peak Volts 
Measurements 

a. Connect standard-amplitude calibration Generator to 
CH 1 OR X input via a BNC T-Connector (item 8) and a 
50-0 cable. 

b. For each entry in Table 4-1 2: 

1. Measure VOLTS by pressing MEASURE and 
then selecting VOLTS. 

2. Verify PK-PK reading is within limits specified. 

3. Connect the BNC T-Connector via a 50-Q cable 
and BNC to dual banana adapter to the Digital 
Multimeter (item 19). 

4. Select appropriate DMM voltage range and note 
voltage reading. 

b. Set CH 1 VOLTSIDIV to 50 mV. 

5. Verify AVG reading is within limits specified. 
c. Set A SECIDIV to 500 ps. 

d. Connect the + fast rise output of the Calibration 
Generator to the CH 1 OR X input via a 50-Q BNC cable. 

e. Adjust Calibration Generator amplitude for a 4 divi- 
sion 1 kHz display. 

f. Measure VOLTS by pressing MEASLIRE and then 
selecting VOLTS. 

g. CHECK-POS-PK reading is 0.0 mV ? 5 mV. 

h. Connect the - fast rise output of the Calibration 
Generator to the CH 1 OR X input via a 50-Q BNC cable. 

i. Repeats steps e and f for - fast rise connected to 
CH 1. 

NOTE 

To insure accurate VOLT measurements it 
is necessary to disconnect the DMM input 
from the BNC T-Connector at the 
standard-amplitude Generator output 
PRIOR to selecting a VOLTS measure- 
ment. Re-connect meter when VOLTS 
measurements are completed, 

c. Disconnect calibration generator from CH 1 OR X 
input and connect to CH 2 OR Y input. 

d. Select only CH 2 for display, 

e. Repeat step b for CH 2. 

f. Disconnect test setup. 
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Table 4-12 
Parametric Measurement Volts Checks 

AVGa 

Within ?(5% of DM501A reading + 5.6 mV) 
Within ?(5% of DM501A reading + 5.6 mV) 
Within +-(5% of DM501A reading + 5.6 mV) 

Within ?(5% of DM501 A reading + 6.5 mV) 
Within ?(5% of DM501 A reading + 6.5 mV) 
Within *(5% of DM501A reading + 6.5 mV) 

Within ? (5% of DM501 A reading + 15 mV) 
Within ? (5% of DM501 A reading + 15 mV) 
Within +- (5% of DM501 A reading + 15 mV) 

Within ?(5% of DM501 A reading + 100 mV) 
Within ? (5% of DM501 A reading + 100 mV) 

Calibration 

Generator 
Setting 

20 mV 
50 mV 
0.1 V 

VDisconnect DMM prior to selecting VOLTS measurement. 

Mine 

PK-PK 

14 mV 
43 mV 
90 mV 

Maxa 
PK-PK 

26 mV 
57 mV 
110 mV 
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COUNTER/TIMER/TRIGGER CHECKS 

This section contains the portion of the Option 06 (CounterlTimerITrigger) performance check procedure that directly 
affects operation of the horizontal timing modes. If your instrument does not contain this option, continue with the Horizon- 
tal checks. 

Test equipment listed in Table 4-1 is required to perform this procedure. To assure accurate measurements, it is impor- 
tant that test equipment used for making these checks meet or exceed the specifications described in Table 4-1 for C l T  
checks. 

INITIAL CONTROL SETTINGS 

Control settings not listed do not affect the procedure. 

NOTE 

Select channels to set VOL TS/DI V. 

VERTICAL 

CH 1 and CH 2 
VOLTSIDIV 
CH 1 and CH 2 VAR 
CH 3 and CH 4 
VOLTSIDIV 
CH 1 
CH 2, CH 3, CH 4, 
ADD, and INVERT 
CHOPIALT 
20 MHz BW LIMIT 
CH 1 and CH 2 
lnput Coupling 

HORIZONTAL 

500 mV 
In detent 

0.1 v 
On 

Off 
ALT 
Off 

50 0 DC 

A SECIDIV 10 ns (knob in) 
SECIDIV VAR In detent 
XI0 MAG Off 
TRACKING Off 
TRACE SEP Fully CW 

Delta 
At and AV Off (press and release 

until associated 
readout is Off) 

TRIGGER 

HOLDOFF Fully CCW 
A and B LEVEL Midrange 
SLOPE + (Plus) 
A MODE AUTO LVL 
SOURCE VERT 
COUPLING DC 
B MODE RUN AFT DLY 

1. Check Maximum lnput Frequency at Minimum 
Sensitivity 

a. Connect the leveled sinewave generator's output via 
a 50-0 cable to the CH 1 input connector. 

b. Set generator to produce a 150-MHz, 4-division 
display. 

c. Press the MEASURE button to enter MENU mode. 

d. Select COUNTER ("4") from menu. 

e. Select FREQ ("1 ") from menu. 

f. Press the upper Trigger MODE button to reinitialize 
the auto-trigger level. 

g. CHECK-Reading is between 149 MHz and 151 
MHz and is stable. 

2. Check Minimum Sensitivity at 50 MHz 

a. Set the generator to produce a 50.0-MHz, 1.3- 
division display. 

b. Press the upper Trigger MODE button to reinitialize 
the auto-trigger level. 

c. CHECK-Reading is between 49.9 MHz and 
50.1 MHz and is stable. 

CTT and WR Options 
MENU Functions OFF d. Disconnect the test equipment from the instrument. 
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3. Check Frequency Accuracy 

a. Connect the time-mark generator output via a 50-R 
cable to the CH 1 input connector. 

b. Set the generator to produce 10-ns time markers 
four divisions in amplitude using CH 1 VOLTSIDIV and 
VAR VOLTSIDIV. 

c. Press the upper Trigger MODE button to reinitialize 
the auto-trigger level. 

d. CHECK-Reading is between 99.9995 MHz and 
100.0005 MHz. 

4. Check Minimum lnput Frequency 

d. Set the time-mark generator to produce 20-ns time 
markers. 

e. Set the pulse generator to produce a positive 5-ns 
pulse when externally triggered. 

f. Adjust the CH 1 POSITION control to center the 
CH 1 display. 

g. Set the CH 1 lnput Coupling to 50 Q DC. 

h. Adjust the pulse generator to produce a 5-division 
peak-to-peak display, centered about ground. 

i. Push INIT @50°h. 
a. Set the time-mark generator to produce 2-s time 

markers. 
j. Pull out the SECIDIV knob. 

b. Set: 
k. Press the AIB TRIG button. 

CH 1 VOLTSIDIV 100 mV 
A SECIDIV 50 ms (knob in) 
A TRIGGER MODE NORM 

c. Adjust the A Trigger LEVEL control for a stable 
trigger. 

d. CHECK-Reading is between 499.9975 mHz and 
500.0025 mHz. 

e. Disconnect the test equipment from the instrument. 

5. Check Delay Time 

a. Set: 

CH 1 VOLTSIDIV 500 mV 
CH 1 lnput Coupling GND 
A SECIDIV 20 ns (knob in) 
A TRIGGER MODE AUTO 

b. Connect the output of the time-mark generator via a 
50-Q cable to the positive trigger input of the pulse 
generator. 

c. Connect the output of the pulse generator via a 50-R 
cable to the CH 1 input connector. 

I. Set the B Trigger: 

SLOPE + (Plus) 
MODE TRIG AFT DLY 
SOURCE VERT 
COUPLING DC 

m. Adjust the B Trigger LEVEL for a readout of 0.00 V. 

n. Turn the A REF OR DLY POS control counterclock- 
wise until the intensified zone stops moving to the left. 

o. CHECK-Reading is either 59.5 ns to 60.5 ns or 
69.5 ns to 70.5 ns. 

6. Check Delta Time Accuracy 

a. Press MEASURE button. 

b. Select <MORE> ("8") from menu. 

c. Select CONFIGURE ("5") from menu. 

d. Select RESOLUTION ("4") from menu. 
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e. Select 10 ps ("4") from menu. u. Turn the A REF OR DLY POS control to intensify the 
rising edge of the second square wave. 

f. Set the A AND B SECIDIV to 1 ps (knob out). 
v. CHECK-Reading is between +899.996 fi  and 

+900.004 ps. 
g. Press AIB TRIG to access the B TRIGGER controls. 

w. Press MEASURE button. 
h. Press the lower Trigger MODE button to enter TRIG 

AFT DLY mode. 
x. Select < MORE> ("8") from menu. 

i. Set the time-mark generator to produce 1-ps time 
markers. y. Select CONFIGLIRE ("5") from menu. 

j. Set the pulse generator to produce a positive 0.5-ps z. Select RESOLUTION ("4") from menu. 
pulse when externally triggered. 

aa. Select AUTO ("1 ") from menu. 
k. Press and release the At button until the Delta Time 

readout appears. 

I. Turn the A control to intensify the rising edge of the 
second square wave. 7. Verify Delay-By-Events 

a. Set the A SECIDIV to 100 ps (knob in). 
m. Turn the A REF OR DLY POS control to intensify 

the rising edge of the second square wave. 
b. Set the A Trigger SLOPE to - (minus). 

n. CHECK-That the averaged At reading is between 
+ 0.00005 ps and - 0.00005 ps. c. Press the At button until the At display disappears. 

d. Press the MEASURE button. 
o. Turn the A control to intensify the rising edge of the 

eleventh square wave. 
e. Select <MORE> ("8") from menu. 

p. CHECK-Averaged At reading is between 
8.99990 ps and 9.00010ps. f. Select DLY-BY-EVENTS ("1 ") from menu. 

q. Set the A AND B SECIDIV to 100 ps (knob out). g. Select B-SWP ("5") from menu. 

r. Set the time-mark generator to produce 0.1-ms time h. Select ATRG-STRT ("2") from menu. 
markers. 

i. Select DLY-BY-B ("3") from menu. 
s. Set the pulse generator to produce a positive 50-ps 

pulse when externally triggered. 
j. Select RUN ("8") from menu. 

t. Turn the A control to intensify the rising edge of the 
eleventh square wave. k. Pull out the SECIDIV knob. 
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I. Use the A REF OR DLY POS and the A controls to 
set the number of delaying events to 1. 

m. VERIFY-that the intensified zone moves to each 
succeeding rising edge as the delaying event count is 
changed to 2, 3, 4, and 5. 

8. Check Logic Trigger 

a. Set the A AND B SECIDIV to 20 ns (knob out). 

b. Set the time-mark generator to produce 0.1 ~s time 
markers. 

c. Set the pulse generator to produce a positive 5-ns 
pulse when externally triggered. 

d. Set the B Trigger MODE to TRIG AFT DLY. 

e. Set the B Trigger SOURCE to CH 1. 

f. Press the MEASURE button. 

g. Select <MORE> ("8") from menu. 

h. Select LOGIC-TRIGGER ("4") from menu. 

i. Select A:A-AND-B ("1 ") from menu. 

j. Push in the SECIDIV knob. 

k. Adjust the 6 Trigger LEVEL for a readout of 0.00 V. 

q. Set X I  0 MAG on. 

r. Turn the Horizontal POSITION control to align the ris- 
ing edge of the first displayed signal with the intersection 
of the second vertical graticule and the center horizontal 
graticule lines. 

s. Set the pulse generator to produce a 2-ns pulse 
when externally triggered. 

t. Increase the duration of the pulse until a stable 
display is obtained. 

u. CHECK-Width of the pulse measured at the center 
horizontal graticule line is less than 4 ns. 

v. Set XI0 MAG off. 

w. Press the upper Trigger MODE button. 

x. Press the lower Trigger MODE button. 

y. Press the upper Trigger MODE button. 

z. Disconnect the test equipment from the instrument. 

9. Verify Trigger Delta Delay 

a. Connect the leveled sinewave generator's output via 
a 50-Q cable to the CH 1 input connector. Set the A 
SECIDIV to 10 ~ s .  Set the Horizontal POSITION to 
midrange. 

I. Press the AIB TRIG button to illuminate an A Trigger 
MODE indicator. 

b. Set the generator for a 50-kHz, 6-division display. 

m. Adjust the A Trigger LEVEL for a readout of 1 .OO V. 
c. Press the Trigger SLOPE button to illuminate the 

+ SLOPE indicator. 
n. Set the CH 1 lnput Coupling to GND. 

d. Press the MEASURE button to enter MENU mode. 
o. Turn the CH 1 POSITION control to align the trace 

with the center horizontal graticule line; do not readjust 
the CH 1 POSITION control during the remainder of 
this step. 

p. Set the CH 1 lnput Coupling to 50 Q DC. 

e. Select COUNTER ("4") from menu. 

f. Select PERIOD ("2") from menu. 
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g. Press the upper Trigger MODE button to reinitialize o. Press the Trigger SLOPE button to illuminate the 
the auto-trigger level. - SLOPE. 

h. Turn the SECIDIV to 5 ps. 

i. Pull out the SECIDIV knob. 

p. Adjust the A control for a At reading of approxi- 
mately 0.00 ps. The word "SET" will appear while making 
the adjustment. 

q. VERIFY-There are two intensified zones on the 
j. Press the AIB TRlG button for B Trigger MODE. Set displayed waveform. 

B Trigger MODE to RUN AFTER DELAY. 

r. VERIFY-The intensified zone moves on the falling 
k. Adjust the A REF OR DLY POS control for a delay of edge of the waveform while adjusting the Trigger LEVEL 

5.00 ps. control. 

I. Press the lower Trigger MODE button once. s. Press the lower Trigger MODE button to select TRIG 
AFT DLY. 

Press the button select + if t. VERIFY-The intensified zone moves on the rising 
necessary. 

edge of the waveform while adjusting the Trigger LEVEL 
control. 

n. Press the lower Trigger MODE button once to select 
TRIG A DLY. u. Disconnect the test equipment from the instrument. 
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HORIZONTAL (cont) 

4. Check Delay Jitter. 

a. Set: 

TRACKING Off 
A SECIDIV 1 ms 
B SECIDIV 500 ns (knob out) 
B TRIG RUN AFT DLY 

d. CHECK-The Time-Mark Generator variable timing 
O/O of error has changed 2% or less from the reading noted 
in part b. 

e. Adjust the SECIDIV VAR control fully CCW. 

f. CHECK-Sweep speed readout displays 30.0 ms. 

b. Connect Time-Mark Generator to the CH 1 OR X 
input. Select 1-ms time markers from the Time-Mark g. Set the Time-Mark Generator variable timing control 
Generator. for exactly 3 time markers per division. 

c. Align the intensified zones with the 10th time marker h. CHECK-The TimeMark Generator variable timing 
using the A REF OR DLY and A % of error has changed 2% or less from the reading noted 
pose the zones to obtain a At readout display of 0.000 ms. in part b. set SEC/DIV VAR to detent. 

d. Push in the SECIDIV knob and adjust TRACE SEP i. Set: 
to separate the traces. 

e. CHECK-For 0.8 divisions or less of horizontal jitter 
on the rising edge of both time markers. 

5. Check SEClDlV VAR Range and Accuracy. 

a. Set: 

A SECIDIV 10 ms (knob in) 
SECIDIV VAR In detent 
At Off (press and release 

to eliminate At 
readout) 

HOLDOFF B ENDS A 

b. Select 10-ms time markers from the Time-Mark Gen- 
erator and adjust the Time-Mark Generator variable timing 
control for exactly 1 time marker per division. Note the 
variable timing % error on the Time-Mark Generator. 

SECIDIV VAR CW (in detent) 
A SECIDIV 50 ms 
B SECIDIV 10 ms (knob in) 
At Off (DLY readout) 
B TRIGGER MODE RUN AFT DLY 
A REF OR DLY POS Zero delay 

NOTE 

On CTT instruments, rotate the A REF OR DLY 
POS control for the specified delay. As the con- 
trol is rotated, the readout delay value will be fol- 
lowed by the word 'SET: denoting the indirect 
measurement mode. A few seconds after control 
movement has stopped, the word . S F  will 
disappear and the readout will display a direct 
measurement from the CTT. 

c. Adjust the SECIDIV VAR control for a sweep-speed j. Repeat parts b through h for the B Sweep. 
readout (on bottom line of readout) of 20 ms and adjust 
the Time-Mark Generator variable timing control for 
exactly 2 time markers per division. k. Disconnect the test setup. 
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6. Check X-Axis Gain. 

a. Set: 

NOTE 

Select channels to set VOL TS/DI V. 

VERTICAL 
CH 1 and CH 2 
VOLTSIDIV 
CH 2 
CH 1, CH 3, CH 4, 
ADD, and BW LIMIT 
CH 1 lnput Coupling 
CH 2 lnput Coupling 

10 mV 
On 

Off 
1 MR DC 
1 MR GND 

HORIZONTAL 
SECIDIV VAR CW (in detent) 
SECIDIV X-Y (knob in) 

8. Check X-Y Phase Differential. 

a. Set the Primary Leveled Sine-Wave Generator for a 
1-MHz, 6-division horizontal display. 

b. Set the CH 2 VERTICAL MODE off. CH 1 displays 
automatically. 

c. Use the CH 1 VERTICAL POSITION control to verti- 
cally center the display on the graticule. 

d. CHECK-Ellipse opening is 0.1 division or less, 
measured horizontally. 

e. Set the CH 2 VERTICAL MODE on. 

f. Set the generator for a 2-MHz, 6division horizontal 
display. 

g. Set the CH 2 VERTICAL MODE off. 

b. Connect a 50-mV standard-amplitude signal from the 
Calibration Generator to the CH 1 OR X input connector 
via a 50-R BNC cable. h. CHECK-Ellipse opening is 0.3 division or less, 

measured horizontally. 

c. CHECK-Signal display amplitude is 4.9 to 5.1 hor- 
izontal divisions. i. Set the CH 2 VERTICAL MODE on. 

d. Disconnect the test setup. 

7. Check X-Axis Bandwidth. 

a. Set the CH 1 lnput Coupling to 50 R DC. 

9. Check X-Axis Low-Frequency Linearity. 

a. Set the Primary Leveled Sine-Wave Generator and 
the CH 1 POSITION control for a 50-kHz, 2division hor- 
izontal display centered on the graticule. 

b. Use the CH 1 POSITION control to align the left 
edge of the signal with the left side vertical graticule line. 

b. Connect a 50-kHz signal from the Primary Leveled 
Sine-Wave Generator to the CH 1 OR X input connector c. CHECK-Signal display is 1.8 to 2.2 divisions, meas- 
via a precision 50-R BNC cable. ured horizontally. 

c. Set the generator output for a 6division horizontal d. Use the CH 1 POSITION control to position the right 
display. edge of the signal on the right side vertical graticule line. 

d. Change the generator frequency to 3 MHz. e. CHECK-Signal display is 1.8 to 2.2 divisions, meas- 
ured horizontally. 

e. CHECK-Signal display is greater than 4.2 horizontal 
divisions. f. Disconnect the test setup. 
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CALIBRATOR, EXTERNAL Z-AXIS AND GATE OUTPUTS 

Equipment Required (see Table 4-1) 
Calibration Generator (Item 3) 50 Q BNC T-Connector (Item 8) 

Time-Mark Generator (Item 6) 50 Q BNC Cables (2 required) (Item 10) 

Oscilloscope with 10X Probe (Item 7) 

INITIAL CONTROL SETTINGS 

Control settings not listed do not affect the procedure. 

a. Set: 

VERTICAL 
CH 1 and CH 2 
CH 3, CH 4, ADD, 
and INVERT 
CHOPIALT 
20 MHz BW LIMIT 
CH 1 VOLTSIDIV 
CH 2 VOLTSIDIV 
CH 1 and CH 2 VAR 
CH 1 lnput Coupling 
CH 2 lnput Coupling 

HORIZONTAL 

On 

Off 
CHOP 
Off 
10 mV 
500 mV 
In detent 
1 MQ DC 
50 Q DC 

A SECIDIV 1 ms (knob in) 
SECIDIV VAR In detent 
XI0 MAG Off 

Delta 
AV and At 

TRIGGER 
HOLDOFF 
LEVEL 
SLOPE 
MODE 
SOURCE 
COUPLING 

Off (press and release 
until associated readout 
is Off) 

B ENDS A (fully CW) 
Midrange 
+ (plus) 
AUTO LVL 
CH 1 
DC 

1. Check CALIBRATOR Repetition Rate. 

NOTE 

Refer to the Adjustment Procedure to check the 
accuracy of the CALIBRATOR output levels. 

a. Connect a 10X probe from the CALIBRATOR termi- 
nal to the CH 1 OR X input connector. 

b. Connect 1-ms time markers from the Time-Mark 
Generator to the CH 2 input connector via a 50-Q BNC 
cable. 

c. Adjust the CH 2 VOLTSIDIV for several divisions of 
marker display. 

d. CHECK-Horizontal drift for any time marker is 1 
division or less per second (10 seconds or more for 1 
marker to drift 10 horizontal divisions). 

e. Set the CH 2 VERTICAL MODE off. 

f. CHECK-1 cycle is displayed per 2 horizontal divi- 
sions for each A SECIDIV setting from 100 ms to 100 ns. 

g. Disconnect the test setup. 

2. Check External Z-Axis Operation. 

a. Set: 

INTENSITY Fully clockwise 
A SECIDIV 1 ms 
CH 1 VOLTSIDIV 500 mV 
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b. Connect a 1-kHz, 2-V standard-amplitude signal from b. Connect a test oscilloscope to the A GATE OUT 
the Calibration Generator to the CH 1 OR X input connec- connector (located on the instrument rear panel) via a 50-R 
tor and the rear-panel EXT Z-AXIS input connector using a BNC cable. 
50-R BNC T-Connector and two 50-R BNC cables. 

c. CHECK-Test oscilloscope displays a signal with a 
c. CHECK-The positive portion of the Cdivision signal high level between 2.4 V and 5 V and a low level between 

display is blanked out. 0 V and 0.4 V. 

d. Disconnect the test setup and adjust the CRT d. VERIFY-Duration of the high level is between 1 ms 
INTENSITY as desired. and 1.2 ms. 

3. Check A and B GATE Outputs and Verify 
TRIGGER HOLDOFF. 

a. Set: 

A SECIDIV 100 ps 
B SECIDIV 50 ps (knob in) 
At Off (DLY readout) 
TRIGGER MODE AUTO 
TRIGGER HOLDOFF Minimum (CCW) 
A REF OR DLY POS Zero DLY readout 

e. VERIFY-Duration of the low level is between 80 ps 
and 150 ps. 

f. VERIFY-Duration of the low level increases to at 
least 10 times the time measured in part e when the 
HOLDOFF control is rotated to the maximum CW position 
but not in the detent. 

g. Move the 50-R BNC cable from the A GATE OUT 
connector to the B GATE OUT connector. 

NOTE 
h. CHECK-Test oscilloscope displays a signal with a 

high level between 2.4 V and 5 V and a low level between 
On ClT instruments, rotate the A REF OR DLY 0 V and 0.4 V. 
POS control for the specified delay. As the con- 
trol is rotated, the readout delay value will be fol- 
lowed by the word 'SET", denoting the indirect i. VERIFY-Duration of the high portion of the signal is 
measurement mode. A few seconds after control between 500 ps and 600 ps. 
movement has stopped, the word 'SET" will 
disappear and the readout will display the direct 
measurement from the ClT. j. Disconnect the test setup. 

Scans by ArtekMedia © 2007



Performance Check-24456124556 Service 

ADDITIONAL FUNCTIONAL VERIFICATION 

Equipment Required (see Table 4-1) 

1 OX Probe supplied with Oscilloscope (Item 7) 

INITIAL CONTROL SETTINGS 

Control settings not listed do not affect the procedure. 

a. Set: 

NOTE 

Select channels to set VOL TS/DIV. 

VERTICAL 
CH 1 and CH 2 
VOLTSIDIV 0.1 V 
CH 1 and CH 2 VAR In detent 
CH 3 and CH 4 
VOLTSIDIV 0.1 V 
CH l ,CH2,CH3,  
CH 4, ADD, and 
INVERT Off 
CHOPIALT ALT 
20 MHz BW LIMIT Off 
CH 1 and CH 2 
Input Coupling 1 MR DC 

HORIZONTAL 
A SECIDIV 1 ms (knob in) 
SECIDIV VAR In detent 
XI0 MAG Off 
TRACE SEP Fully CW 

Delta 
AV and At Off (press and release 

until associated 
readout is Off) 

TRACKING Off 

TRIGGER 
HOLDOFF B ENDS A (fully CW) 
LEVEL Midrange 
SLOPE + (Plus) 
AIB TRIG Select A 
MODE AUTO 
SOURCE VERT 
COUPLING DC 

1. Verify ALT, CHOP, and ADD Modes and TRACE 
SEP. 

a. VERIFY-CH 1 trace is visible with no VERTICAL 
MODE buttons selected. 

b. Press the CH 2 VERTICAL MODE button. 

c. VERIFY-CH 1 trace is not displayed and the CH 2 
trace is displayed. 

d. Press the CH 1 VERTICAL MODE button. 

NOTE 

Separate the traces by approximately 1 division 
using the VERTICAL POSITION controls. Do not 
position either trace precisely at graticule center. 

e. VERIFY-Both the CH 1 and the CH 2 traces are 
displayed. 

f. Press the ADD button. 

g. VERIFY-A third trace (ADD) is displayed. 

h. Press the CH 3 VERTICAL MODE button. 

i. VERIFY-The CH 3 trace is added to the display. 

j. Press the CH 4 VERTICAL MODE button. 

k. VERIFY-The CH 4 trace is added to the display. 

I. Set the SECIDIV controls to 50 ms (knob in). 
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m. VERIFY-5 traces are alternately displayed in the c. VERIFY-The trace is less than 10 divisions long 
following sequence: CH 1, CH 2, ADD, CH 3, CH 4. and remains in the graticule area as the CH 1 POSITION 

control and the Horizontal POSITION control are rotated 
through their complete ranges. 

n. Set the TRIGGER MODE to SGL SEQ. 

d. Release the BEAM FlND button and set the VERTI- 

o. VERIFY-After the current sequence of traces is CAL POSITION and Horizontal POSITION controls to 

complete, no further traces are displayed. midrange. 

p. Set the TRIGGER SOURCE to LINE. 3. Check Probe Encoding. 

NOTE 
q. Press and release the lower TRIGGER MODE Refer to instrument 'Operators Manual: for the 

button. positioning of the readout display information. 

r. VERIFY-Each time the lower TRIGGER MODE but- a. Set: 

ton is pressed and released, the 5 signal traces appear 
once (in sequence), the readout display flashes once and CH 1, CH 2, CH 3, 

the scale illumination flashes on and off. CH 4 VERTICAL MODE On 
CH 1 and CH 2 
VOLTSIDIV 100 mV 

s. Set the TRIGGER MODE to AUTO LVL and press CH 3 and CH 4 
the CHOP button. VOLTSIDIV 0.1 

b. Connect the standard accessory 10X probe 
t. VERIFY-The 5 traces appear to be displayed (encoded) to the CH 1 input connector. 

simultaneously. 

u. Set: 

TRIGGER SOURCE CH 4 
A SECIDIV 20 /.LS 

B SECIDIV 10 ~s (knob out) 
CHOPIALT ALT 
TRACE SEP CCW until traces 

are separated 

c. CHECK-CH 1 readout changes from 100 mV to 
1 v. 

d. Move the probe to CH 2 and repeat part c for that 
channel. 

e. Move the probe to CH 3. 

v. VERIFY-An alternate B sweep trace appears for 
each A sweep trace (10 traces total). 

f. CHECK-Readout changes from 0.1 V to 1 V. 

2. Verify BEAM FlND Operation. 

a. Set: 

HORIZONTAL 
POSITION Midrange 
A SECIDIV 1 ms (knob in) 
XI 0 MAG On 

VERTICAL 
CH 1 On 
CH 2, CH 3, 
CH 4 and ADD Off 
POSITION Midrange 

g. Move the probe to CH 4 and repeat part f for that 
channel. 

h. Short a probe coding ring to ground. 

NOTE 

If using a P6137 probe, press probe ID button. 

i. CHECK-Readout changes to ID for that channel and 
the trace jumps up approximately 0.5 divisions. 

b. Press and hold the BEAM FIND button. j. Repeat steps h and i for each VERTICAL channel. 
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WORD RECOGNIZER CHECKS 

Equipment Required (see Table 4-1) 

1 OX Probe supplied with Oscilloscope (Item 7) Pulse Generators (Item 24) 

T-connectors (Item 8) Adapter (Item 25) 

BNC Cables (Item 10) Adapter (Item 26) 

INITIAL CONTROL SETTINGS 

Control settings not listed do not affect the procedure. 

NOTE 

Select channels to set VOL TS/DIV. 

a. Set: 

VERTICAL MODE 
CH 1, CH 2, CH 3, CH 4 On 

CH 1 and CH 2 2 V 
CH 3 and CH 4 0.1 V 
Input Coupling 50 R DC 

HORIZONTAL 

A and B SECIDIV 200 ns (knob in) 

Delta 
At and AV Off (press and release 

until associated readout 
is off) 

TRIGGER 
SOURCE CH 1 
MODE AUTO LVL 

b. Connect the + trigger output of pulse generator # 1 
via a 50-0 cable to the + trigger input of pulse generator 
# 2. 

c. Connect the output of pulse generator # 1 via a 50-0 
cable and T-connector to the CH 1 input connector. Use 
the T-connector at the CH 1 input. 

d. Connect the output of pulse generator # 2 via a 
50-0 cable and T-connector to the CH 2 input connector. 
Use the T-connector at the CH 2 input. 

e. Connect the Word Recognizer probe to the P6407 
input connector at the rear of the instrument. 

f. Connect a BNC-male-to-dual-binding post adaptor to 
the T-connector on the CH 1 input, and connect another 
BNC-male-to-dual-binding post adaptor to the T-connector 
on the CH 2 input. 

g. Connect a 4-inch bare wire (suitable for connecting a 
scope probe) to the red binding post of the adaptor con- 
nected to the CH 1 input. 

h. Connect a Cinch bare wire (suitable for connecting a 
scope probe) to the red binding post of the adaptor con- 
nected to the CH 2 input. 

i. Connect a 2-inch bare wire (suitable for connecting a 
scope probe) to the black binding post of the adaptor con- 
nected to the CH 2 input. 

j. Connect both ground leads from the Word Recognizer 
probe to the bare wire on the black binding post on the 
CH 2 input. 

k. Connect the CH 3 input to the WORD RECOG OUT 
connector using the instrument XI0 probe and a BNC-to- 
probe-tip adaptor. 

Scans by ArtekMedia © 2007



Performance Check-2445Bl2455B Service 

I. Set pulse generator # 1 to produce a positive 0.5-ps 2. Check Data Setup Time 
pulse every 1 ps. 

m. Set pulse generator # 2 to produce a positive 
400-ns pulse when it receives an external trigger. 

NOTE 

a. For each test setup described in Table 4-13: 

1. Vary (increase) the pulse duration of pulse gen- 
erator # 2 until the active edpe of the CH 2 
signal falls about 10 ns after the trigger edge of 
the CH 1 signal. 

The lowest point of the HI must not be lower 
than 2.0 V. 2. CHECK-CH 3 is not displaying a signal. 

n. Set both pulse generators to produce pulses of 
+0.6 V LO and +2.0 V HI. 3. Vary (decrease) the pulse duration of pulse gen- 

erator # 2, moving the active edge of the CH 2 
signal to the left until CH 3 displays a stable 

o. Press the MEASURE button. signal. 

p. Select <MORE> ("8") from menu. 4. Press the At button. 

q. Select LOGIC-TRIG ("4") from menu. 

r. Select B:WORD-REC ("6") from menu. 

5. Turn the A REF OR DLY POS control to align 
the delta reference cursor with the first edge of 
the CH 2 signal. 

6. Turn the A control to align the delta cursor with 
s. Press A/B TRIG button to select B Sweep Triggers. the first edge of the CH 1 signal. 

1. If you wish to change the word recognizer 
display radix: 

7. CHECK-Reading is ~ 2 5  ns. 
a. Press the MEASURE button. 

b. Select <MORE> ("8") from menu. 8. Press the At button. 

c. Select CONFIGURE ("5") from menu. 

d. Select WR-RADIX ("5") from menu. 

e. Select HEX, OCTAL, or BINARY from menu. 

f. Press RECALL to exit menu. 

t. Connect the clock (C) input of the Word Recognizer 
to the wire on the red binding post of the CH 1 input. 

u. Connect the Q and WO-W15 inputs of the Word 
Recognizer to the wire on the red b/nding post of the 
CH 2 input. 

v. Set the A SEC/DIV to 20 ns (knob in). 

Table 4-1 3 
Data Setup Time Checks 

A 

'TRIGGER 
SLOPE 

- 

- 

+ 
+ 

Word 
Recognizer 

Word 
Definition 

1 - 0-0000 

I - 1 -FFFF 

T - 1-FFFF 

T - 0-0000 

Polarity 

Pulse Generator 
# 1 # 2 

+ 
+ 
- 

- 

+ 
- 

- 

+ 
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3. Check Data Hold Time 4. Check Minimum Clock Pulse Width 

a. For each test setup described in Table 4-14: a. Set pulse generator # 1 to produce a 5-ns positive 
pulse every 1 Ms. 

1. Vary the pulse duration of pulse generator # 2 
until the first edge of the CH 2 signal falls about b. Press the A16 TRIG button to select A Trigger 
10 ns after the trigger edge of the CH 1 signal. MODE. 

2. CHECK-A stable signal is displayed on CH 3. c. Press the upper Trigger MODE button to reinitialize 
the auto-trigger level. 

3. Vary the pulse duration of pulse generator # 2, 
moving the first edge of the CH 2 signal to the d. Press the A16 TRIG button. 
left until CH 3 no longer displays a stable signal. 

e. For each test setup described in Table 4-15: 
4. Press the At button. 

1. If there is not a stable signal displayed on CH 3, 
p 0 . 6  V amplitude), vary (increase) the pulse 

5. Turn the A REF OR DLY POS control to align duration of pulse generator # 1 until CH 3 
the delta reference cursor with the first edge of displays a stable signal. 
the CH 2 signal. 

2. Press the At button. 
6. Turn the A control to align the delta cursor with 

the first edge of the CH 1 signal. 
3. Turn the A REF OR DLY POS control to align 

the delta reference cursor with the leading edge 
7. CHECK-Reading is >4 ns. of the CH 1 pulse. 

4. Turn the A control to align the delta cursor with 
the trailing edge of the CH 1 pulse. 

5. CHECK-Reading is 420 ns. 

6. Press the At button. 
Table 4-14 

Data Hold Time Checks 

Table 4-15 
Minimum Clock Pulse Width Checks Polarity 

Pulse Generator 
# 1 # 2 

Word 
Recognizer 

Word 
Definition 

1 - 1-FFFF 

1 - 0-0000 

t - 0-0000 

T - 1 -FFFF 

+ 
+ 
- 

- 

A 

TRIGGER 
SLOPE 

- 

- 

+ 
+ 

A 
TRIGGER 

SLOPE 

+ 
- 

+ 
- 

- 

+ 

Word 
Recognizer 

Word 
Definition 

T -X-XXXX 

1 - X-XXXX 

Polarity 

Pulse Generator 
# 1 # 2 

+ 
- 

+ 
+ 
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5. Check Delay From Selected Edge to WORD 4. CHECK-Reading is r 5 5  ns. 
RECOG OUT. 

a. Set: 5. Press the At button. 

VERTICAL 
CH3 and CH 4 On 
CH 1, CH 2, ADD, 
and INVERT Off 

6. Check Word Recognition Delay 

CH 3 VOLTSIDIV 0.1 V (1 V with a. Set pulse generator # 1 to produce a positive 0.5-ps 
XI 0 probe attached) pulse every 1 ps. 

HORIZONTAL 

A and B SECIDIV 20 ns 
b. Disconnect the C input of the Word Recognizer from 

the wire on the red binding post of the CH 1 input. 

b. Connect another instrument XI0 probe to the CH 4 
input connector and the probe tip to the wire on the red c. Connect the Q and WO-W15 inputs of the Word 
binding post of the CH 1 input. Recognizer to the wire on the red binding post of the CH 1 

input. 

c. Set pulse generator # 1 to produce a 50-ns positive 
pulse every 10 ps. (CH 4 Display.) d. For each test setup described in Table 4-17: 

d. Set the A Trigger SOURCE to CH 4. 

e. For each test setup described in Table 4-16: 

1. Press the At button. 

1. Press the At button. Turn the A REF OR DLY 
POS control to align the delta reference cursor 
with the first edge of the CH 4 signal. 

3. Turn the A control to align the delta cursor with 
the rising edge of the CH 3 signal. 

2. Turn the A REF OR DLY POS control to align 4. CHECK-Reading is r 1 4 0  ns. 
the delta reference cursor with the active edge of 
the CH 4 signal. 

5. Press the At button. 

3. Turn the A control to align the delta cursor with 
the rising edge of the CH 3 signal. e. Disconnect the probe on the CH 4 input. 

Table 4-16 
Delay From Selected Edge to 
WORD RECOG OUT Checks 

Table 4-17 
Word Recognition Delay 

1 Recognizer / TRIGGER 1 Recognizer 'TRIGGER 
Polarity 

+ I + 1 T-X-XXXX I + + 1 + I X-1-FFFF 1 + 

Word 

Pulse Generator 1 Word 

A Polarity Word 

SLOPE Pulse Generator 
# 1 # 2 

I 
# 1 # 2 

A 

Word 1 SLOPE 
Definition 

I 
Definition 

I I 
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7. Check Data Input Coincidence 

a. Set: 

CH 2 and CH 3 On 
CH 4 0 ff 
A SECIDIV 50 ns (knob in) 
SOURCE CH 2 
SLOPE - (minus) 

b. Set pulse generator # 1 to produce a positive 0.5-ps 
pulse every 1 ps. 

c. Set pulse generator # 2 to produce a negative 5-ns 
pulse when it receives an external trigger. 

d. Set the A SECIDIV to 20 ns (knob in). 

e. Set the Word Definition of the Word Recognizer 
probe to BXO 0000. 

f. Connect the Q and WO-W15 inputs of the Word 
Recognizer to the wire on the red binding post of the CH 2 
input. 

h. Press the upper Trigger MODE button to reinitialize 
the auto-trigger level. 

i. Vary (increase) the pulse duration of pulse generator 
# 2 until further increase makes the CH 3 display stable 
(>0.6 V amplitude). 

j. Press the At button. 

k. Turn the A REF OR DLY POS control to align the 
delta reference cursor with the falling edge of the CH 2 
signal. 

I. Turn the A control to align the delta cursor with the 
rising edge of the CH 2 signal. 

m. CHECK-Reading is 2 2 0  ns and s 8 5  ns. 

n. Press the At button. 

o. Disconnect the test setup. 

g. Press the A16 TRIG button to select A Trigger 
MODE. 
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ADJUSTMENT PROCEDURE 

INTRODUCTION 

IMPORTANT-PLEASE READ BEFORE USING THIS PROCEDURE 

The "Adjustment Procedure" is used to restore optimum performance or return the instrument to conformance with its 
"Performance Requirements" as listed in the 'Specification" (Section 1). As a general rule, these adjustments should be 
performed every 2000 hours of operation or once a year if used infrequently. 

PARTIAL PROCEDURES All test equipment items required to do the complete 
Adjustment Procedure are described in Table 4-1 at the 
beginning of Section 4, Performance Check Procedure. 

procedure is divided into subsections to permit The specific items of equipment needed to do each sub- 

calibration of individual sections of the instrument when- section in this procedure are listed at the beginning of that 

ever complete instrument calibration is not required. To 
perform a partial procedure, first set the instrument as 
directed in the Initial Setup Conditions at the beginning of 
the section, then make any changes called for within the 
procedure. Perform all steps within a subsection, both in 
the sequence presented and in their entirety to ensure that 
control settings will be correct for the following steps. BEFORE YOU BEGIN: 

The adjustments in CAL 01, 02, 03, 06, 07 and 09 
should be performed in numerical sequence; i.e., CAL 01 
should be done before CAL 02, CAL 02 should be done 
before CAL 03, etc. CAL 04, 05, and 08 are independent 
of adjustments made in the other calibration routines. Per- 
forming partial procedures when setting the automatic cali- 
bration constants (i.e., only one or two of the CAL steps) 
is not recommended and shou\d only be done if the cali- 
bration constants set in the preceding steps are known to 
be correct. 

NOTE 

When performing any of the automatic calibration 
routines (CAL 01 through CAL 08), the CAUNO CAL 
jumper P501 must be moved to its CAL position 
(between pins 2 and 3) before turning the power on. 
When the desired calibration has been performed, 
return the jumper to its NO CAL position. 

a. Turn instrument Power on. 

PREPARATION FOR ADJUSTMENT NOTE 

The instrument MUST have a 20-minute warmup 
It is necessary to remove the cabinet to do the Adjust- period before making any adjustments. Performing 

ment Procedure. See the cabinet removal instructions in the adjustment procedure while the temperature is 
the Maintenance section of this manual, Section 6. drifting may cause erroneous calibration settings. 
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POWER SUPPLIES AND DAC REF ADJUSTMENT 

Equipment Required (see Table 4-1) 
Oscilloscope With 1 OX Probe (Item 7) Alignment Tool (Item 20) 

Digital Multimeter (DMM) (Item 19) 1X Probe (Item 21) 

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 4 

at the back of this manual for test point and adjustment locations. 

NOTE Horizontal 

If the instrument displays "DIAGNSTIC. PUSH A/B 
TRlG TO EXIT" at power on, one of the power-up 
tests has failed. If the error message on the bottom 
line of the display is 'TEST 04 FAIL xx" where 'xx" 
is 0 1, 10 or 1 1, stored calibration data is in error, 
and the instrument should be recalibrated. If this is 
the case, pressing the A/B TRlG button will force 
entry to the normal operating mode; however, the 
accuracy of any measurement taken could be in 
error. 

If any other error message occurs, the failure is prob- 
ably not related to calibration. In this case, the instrument 
should be repaired before attempting calibration. 

SECIDIV 
SECIDIV VAR 
POSITION 

TRIGGER 
MODE 
SOURCE 
COUPLING 
SLOPE 
LEVEL 
HOLDOFF 

Delta 

X-Y (knob in) 
In detent 
Midrange 

AUTO LVL 
VERT 
DC 
+ (plus) 
Midrange 
In detent 

AV and At Off (press and release until 

Initial Control Settings. readout display disappears) 
INTENSITY Visible display 

Control settings not listed will not affect the procedure. READOUT INTENSITY Visible display 
(CW from OFF) 

VERTICAL VOLTS/DIV 

CH 2 100 mV 
CH 3 and CH 4 100 mV 
CH 1 and CH 2 VAR In detent 

VERTICAL MODE 

CH 1 On 
CH 2, CH 3, CH 4 Off 
ADD, INVERT, and 
BW LIMIT Off 
ALTICHOP ALT 

I 
i 

VERTICAL POSITION 
CH 1 Midrange 

Input Coupling 
CH 1 and CH 2 1 Ma DC 

SCALE ILLUM FUI I~  CCW ' 

FOCUS Defocused dot 

1.CheckIAdjust Power Supply DC Levels, 
Regulation, and Ripple (R1292). 

a. Connect the Digital Multimeter (DMM) negative lead 
to chassis ground. Connect the positive lead to the first 
test point listed in Table 5-1 (all test points are on the 
Main Board). 

b. CHECK-That the reading is within the limits given 
in Table 5-1. 

c. ADJUST-Volt Ref Adj (R1292) for a DMM reading 
of precisely 10.00 V. The adjustment is accessible 
through a hole in the top cover plate. 
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Table 5-1 
Power Supply Voltage and Ripple Tolerances 

d. Repeat parts a and b for the other test points listed 
in Table 5-1. 

e. Disconnect the DMM. 

p-p Ripple at Two 
Times Line Frequency 

1 mV 

5 mV 

2 mV 

11 mV 

30 mV 

1 mV 

1 mV 

1 mV 

2 mV 

f. Set the test oscilloscope as follows: 

Total p-p Ripple 

100 mV 

80 mV 

80 mV 

15 mV 

150 mV 

15 mV 

15 mV 

100 mV 

10 mV 

Power Supply 

+10 V 

+87 V 

+42.4 V 

+15 V 

Digital +5 V 

Analog +5 V 

-5 V 

-8 V 

-15 V 

Sweep Speed 5 msldiv 
CH 1 Input Coupling 1 MR AC 
Vertical controls To display CH 1 
Trigger controls Line source, triggered display 
VoltsIDivision 2 mV 
BW Limit 20 MHz 

g. Using a 1X probe, connect the test oscilloscope 
probe ground lead to chassis ground. Connect the probe 
tip to the first test point listed in Table 5-1. 

Test Point (+ Lead) 

J119-4 

J119-8 

J119-9 

J119-6 

J119-2 

J119-12 

J119-5 

J119-11 

J119-1 

h. CHECK-Ripple at two times the line frequency and 
the total peak-to-peak ripple do not exceed the values 
given in Table 5-1. 

Reading 

+9.99 to +10.01 

+85.26 to $88.74 

+41.55 to +43.25 

+ 14.775 to + 15.225 

+4.85 to +5.15 

+4.925 to +5.075 

-4.965 to -5.035 

-7.88 to -8.12 

- 14.775 to - 15.225 

i. Repeat part h for each test point in Table 5-1. 

j. Disconnect the test oscilloscope. 

2. Adjust DAC Ref (R2010) 

a. Set: 

A SECIDIV 100 ps 
At On (At readout) 

NOTE 

The objective of this step is to make the total 
range of the DAC output voltage (sum of the 
CC W and C W readings) equal to 2.5 V. 

b. Connect the digital multimeter (DMM) negative lead 
to the chassis ground. Connect the positive lead to pin 13 
of J119 (on the Main Board). 

c. Set the DMM to measure approximately 1.5 Vdc. 

d. Rotate the A control CCW until the DMM reading 
remains at a constant value (approximately -1.250 V). 
Note the reading. 

e. Rotate the A control CW until the DMM rr:ading 
remains at a constant value (approximately $1.250 V). 
Note the reading. 

f. Add the absolute values of the readings noted in 
parts d and e together (approximately 2.500 V). 

g. Subtract the total in part f from 2.500 V, then divide 
the difference by two. 

h. ADJUST-DAC Ref (R2010 on the Control Board) to 
add the (signed) number obtained in part g to the reading 
obtained in part e. 

i. Repeat parts d through h as necessary to obtain a 
total DAC range of 2.500 V. 
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24458 AND 24558 CRT ADJUSTMENTS 

Equipment Required (see Table 4-1) 
Leveled Sine-Wave Generator (Item 2) Alignment Tool (Item 20) 

50 D BNC Cable (Item 10) 

See ADJUSTMENT LOCATIONS 1, ADJUSTMENT LOCATIONS 2, and ADJUSTMENT LOCATIONS 4 

at the back of this manual for test point and adjustment locations. 

NOTE 

When performing the following automatic cal steps, 
initial setting of the front-panel controls is not 
required. 

1. Adjust GRID BIAS (R1878) 

a. Simultaneously press in and hold the At and the AV 
push buttons, then press and hold the SLOPE button. 
Hold all three buttons in for approximately one second, 
then release them. 

b. CHECK-Top line of the readout display says: 
"DIAGNSTIC. PUSH A16 TRIG TO EXIT". 

NOTE 

The "menu" of calibration, test, and exercise rou- 
tines are in a loop that may be scrolled through in 
single steps, either forward or backward. Pressing 
the upper or lower TRIGGER MODE push buttons 
respectively increments or decrements the menu 
position by one. As each routine is selected, its 
name appears in the lower left corner of the readout 
display. 

c. Scroll to CAL 08. 

NOTE 

In this procedure, pressing the upper TRIGGER 
COUPLING button increments the routine to the 
next step. Pressing the lower TRIGGER COUPLING 
button will return to the previous step. 

d. Press and release the upper TRIGGER COUPLING 
button to initiate the routine. 

e. Set SCALE ILLUMINATION control (front panel) full 
ccw (Off). 

f. ADJUST-Grid Bias (R1878) if necessary to obtain 
an X-Y dot near center screen. 

g. Position the X-Y dot adjacent to a dot in the lower 
row of readout dots using CH 1 and CH 2 position con- 
trols. 

h. ADJUST-Grid Bias (R1878) to match the intensity 
of the X-Y dot to the readout dots. (Defocusing the display 
may give better resolution.) 

i. Press and release the upper TRIGGER COUPLING 
button to advance to the next step. 

2. Check Grid Bias Adjustment 

a. Set SCALE ILLUMINATION control (front panel) full 
ccw (Off). 

b. CHECK-A dim X-Y dot is visable near graticule 
center. 

c. Set INTENSITY control (front panel) full CCW (Off). 

d. CHECK-The dot is no longer visable with the 
INTENSITY Off. 
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NOTE NOTE 

If the dot is not present in the first part of the check 
or does not fully disappear during the second part of 
the check; the Grid Bias adjustment step should be 
repeated. To repeat the Grid Bias Adjust step, press 
the lower TRIGGER COUPLING button once to 
return to the Grid Bias Adjustment step and repeat 
step 1 above. 

Adjust X1 Horizontal Gain (R860) if necessary to 
position the At cursors as described in step h above. 
If the Horizontal Gain (R860) is adjusted, it will be 
necessary to perform CAL 01 to restore optimum 
adjustment. 

i. ADJUST-Geometry (R1870) for minimum curvature 
of both At cursors. 

e. Press and release the upper TRIGGER COUPLING 
button to advance to the next step. 

j. ADJUST-READOUT INTENSITY control (front 
panel) to the OFF position. 

3. Adjust TRACE ROTATION (Front Panel), k. Using the CH 2 Vertical POSITION control, set the 
Y-AXIS (R1848), FOCUS (Front Panel), ASTlG CH trace Off screen. 
(Front Panel), and GEOMETRY (R1870). 

a. Using the CH 1 Vertical POSITION control, align the I. Connect a 50 kHz, 8-division signal from the Leveled 
trace with the center horizontal graticule line. Sine-Wave Generator to the CH 1 input connector via a 

50 S2 BNC cable. 

b. Position one of the At cursors to the center vertical 
graticule line using either the A or the AREF OR DLY POS m. Center the display on the graticule. Set INTENSITY 
control. control as necessary for a well defined display. 

c. ADJUST-INTENSITY control to align the trace with n. ADJUST-Edge Focus (R1864), FOCUS control 
the center horizontal graticule line. (front panel), and ASTlG control (front panel) for the most 

uniform focus over the entire display. 

d. ADJUST-TRACE ROTATION control (front panel) 
to align the trace with the center horizontal graticule line. NOTE 

Slight interaction between Geometry, Edge Focus, 

e. ADJUST-Y-Axis Alignment (R1848) to align the At and Focus, and Astigmatism is normal. To achieve 

cursor with the center vertical graticule line. optimum edge focus it may be necessary to slightly 
compromise the Geometry adjustment. 

f. Repeat parts d and e as necessary for the best 
aligned display. o. Disconnect the Sine-Wave Generator from the CH 1 

input. 

NOTE 
p. ADJUST-READOUT INTENSITY control to display 

Y-Axis and TRACE ROTATION will remain adjusted At cursors and readout information. 
and are not interactive of the following adjustments. 

q. CHECK-Readout characters remain focused. 
g. ADJUST-ASTIG control (front panel), in conjunction 

with the FOCUS control (front panel) for the sharpest pos- 
sible display near the center graticule area. r. REPEAT-Parts i through q as necessary to obtain 

optimum focus. 

h. Position the At cursors on (or within 0.2 division of) 
the first and eleventh vertical graticule lines using the s. Press and release the upper TRIGGER COUPLING 
AREF OR DLY POS and A controls. button to advance to the next step. 
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4. Adjust HIGH DRIVE FOCUS (R1842) NOTE 

a. Connect a 10 MHz, 6-division signal from the Leveled Disregard any vertical shift of the waveform during 
Sine-Wave Generator to the CH 1 input connector via a the adjustment. 
50 fl BNC cable. 

b. Center the display on the graticule. 
c. Disconnect the Sine-Wave Generator from the CH 1 

input. 

c. ADJUST-Horizontal POSITION control to view the d. Press and release the upper TRIGGER COUPLING 
sweep start. button to advance to the next step. 

d. ADJUST-High Drive Focus (R1842) for the best 
overall focus of the trace. 

NOTE 

Do not disconnect the Sine-Wave Generator from 
the CH 1 input. 

6. Adjust VERTICAL DYNAMIC CENTERING 
(R3407) 

a. ADJUST-Vertical Dynamic Centering (R3407) for 
e. Press and release the upper TRIGGER COUPLING minimum vertical deflection of the intensified zone with 

button to advance to the next step. respect to the trace. 

5. Adjust HORIZONTAL DYNAMIC CENTERING NOTE 
(R3401) 

Correct adjustment will align the intensified zone 
a. Center the display on the graticule. with the trace such that a single horizontal trace 

results with no vertical deflection difference between 
the trace and the intensified zone. 

b. ADJUST-Horizontal Dynamic Centering (R3401) for 
minimum horizontal display shift as the INTENSITY control 
(front panel) is repeatedly changed from minimum to max- b. Press and release the upper TRIGGER COUPLING 
imum trace intensity. button to conclude CAL 08. 
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CH 1 AND CH 2 INPUT CAPACITANCE, AND VERTICAL 
READOUT JITTER ADJUSTMENTS 

Equipment Required 
Calibration Generator (Item 3) Alignment Tool (Item 20) 

50 Q BNC Cable (Item 10) Normalizer (Item 22) 

50 Q Termination (Item 12) 

See ADJUSTMENT LOCATIONS 3 and ADJUSTMENT LOCATIONS 4 

at the back of this manual for test point and adjustment locations. 

Initial Control Settings. Delta 

Control settings not listed do not affect the procedure. 

VERTICAL VOLTSIDIV 
CH 1 and CH 2 100 mV 
CH 1 and CH 2 VAR In detent 

lnput Coupling 
CH 1 and CH 2 1 MQ DC 

VERTICAL MODE 

CH 1 On 
CH 2, CH 3, CH 4 Off 
ADD, INVERT, and 
BW LIMIT Off 
ALTICHOP ALT 

VERTICAL POSI'TION 

CH 1 Midrange 

Horizontal 
A SECIDIV 100 ps (knob in) 
SECIDIV VAR In detent 
Horizontal POSITION Midrange 

TRIGGER 

MODE 
SOURCE 
COUPLING 
SLOPE 
LEVEL 
HOLDOFF 

AUTO LVL 
VERT 
DC 
+ (plus) 
Midrange 
In detent 

AV and At Off (press and release until 
readout display disappears) 

INTENSITY Left of center 
READOUT INTENSITY As required for a 

visible display 
SCALE ILLUM Fully CCW 
FOCUS Best focused display 

1. Adjust CH 1 and CH 2 lnput Capacitance (C105 
and C205). 

NOTE 

The objective of this adjustment is to match the 
input capacitance of the 50 mV per division position 
of the VOLTS/DIV switches to the 0.1 mV per divi- 
sion position. The front corner of an input square- 
wave signal is used to indicate when the 
capacitances are matched. 

a. Connect a 1 kHz square-wave signal from the Cali- 
bration Generator high-amplitude output to the CH 1 OR X 
input connector via a 50 Q BNC cable, a 50 Q termination, 
and a normalizer. Adjust the generator output level for a 
6-division signal vertically centered on the graticule. 

b. Set the normalizer for a square front corner over 
approximately the first 40 ps (0.4 division) of the positive 
portion of the waveform. 

c. Change the CH 1 VOLTSIDIV switch to the 50 mV 
position and adjust the generator for a 6-division signal 
display. 

d. ADJUST-The CH 1 50 mV C Adj (C105 on the 
Main Board) for the same waveform front corner noted in 
part b. 
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e. Repeat parts b through d until no change is observed a. Set: 
in the waveform front corner when the CH 1 VOLTSIDIV 
switch is alternated between the 50 mV and 0.1 V posi- 
tions. When switching between positions, reestablish the VERTICAL 
reference display amplitude at each position, and observe CH 1 Input Coupling 50 D DC 
the square-wave front corner to make the comparison. CH 1 VERTICAL MODE On 

CH 2, CH 3, and 
f. Move the input signal to CH 2 and change the VERT- CH 4 VERTICAL MODE Off 

ICAL MODE to display CH 2 only. Adjust the generator 
amplitude for a 6-division signal amplitude. 

Horizontal 
A SECIDIV 500 ps (knob in) 

g. Set the normalizer for a square front corner over 
approximately the first 40 ps (0.4 division) of the positive 
portion of the waveform. b. Press and release the AV button to obtain a AV 

display. 

h. Change the CH 2 VOLTSIDIV switch to the 50 mV 
position and adjust the generator for a 6-division display. 

i. ADJUST-The CH 2 50 mV C Adj (C205 on the Main 
Board) for the same waveform front corner noted in 
Part g. 

j. Repeat parts g through i until no change is observed 
in the waveform front corner when the CH 2 VOLTSIDIV 
switch is alternated between the 50 mV and 0.1 V posi- 
tions. When switching between positions, reestablish the 
reference signal amplitude at each position, and observe 
the square-wave front corner to make the comparison. 

k. Disconnect the test setup. 

2. Adjust Vertical Readout Jitter (R618). 

NOTE 

c. Use the A REF OR DLY POS control to position one 
cursor 3 divisions above graticule center. Use the A con- 
trol to position the other cursor 3 divisions below graticule 
center. 

d. Connect a 1 kHz, fast-rise signal from the Calibration 
Generator to the CH 1 OR X input connector via a 50 D 
BNC cable. 

e. Set the generator output level for an 8-division 
display. 

f. Use the CH 1 Vertical and Horizontal POSITION con- 
trols to center the CH 1 display on the graticule. 

g.ADJUST-Vertical Readout Jitter (R618) for 
minimum vertical jitter of the readout characters and 
cursors. 

If the previous step was not performed, first set up 
the Initial Control Settings before, then proceed as 
follows. h. Disconnect the test setup. 
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AUTOMATIC CALIBRATION CONSTANTS, HORIZONTAL AND 
VERTICAL GAIN, CENTERING, AND TRANSIENT 

RESPONSE ADJUSTMENTS 

NOTE 

Within the following procedures, the calibration constants for timing, vertical gain, trigger level, transient 
response, and parametric measurements are generated by the system microprocessor and are stored in nonvo- 
latile memory. The adjustments in CAL 01, 02, 03, 06, 07, and 09 should be performed in sequence; i.e., CAL 
0 1 should be done before CA L 02, CAL 02 should be done before CA L 03, etc. Performing partial procedures 
(i.e., only one or two of the CAL steps) is not recommended and should only be done if the calibration constants 
that would have been set in the preceding steps are known to be correct. 

The CAL functions are available only if the CAUNO CAL jumper (P501 on the Control Board) is in the CAL 
position (between pins 2 and 3) when power is turned on. When the automatic calibration procedures are com- 
pleted, return the jumper to the NO CAL position to prevent entry into the calibration routines. 

Equipment Required (see Table 4-1) 
Calibration Generator (Item 3) 5X Attenuator (Item 17) 

Time-Mark Generator (Item 6) Digital Multimeter (DMM) (Item 19) 

Oscilloscope (Item 7) Alignment Tool (Item 20) 

50 fl BNC Cable (Item 10) Tunnel Diode Pulser (Item 23) 

Dual Input Coupler (Item 11) 

See ADJUSTMENT LOCATIONS 4 

at the back of this manual for test point and adjustment locations. 

INITIAL CONTROL SETTINGS CAL 01-HORIZONTAL 

1. CheckIAdjust Horizontal Timing, X I  Gain 
(R860), XI0 Gain (R850), Hrz Ctr (R801), and Trans 

CAUNO CAL jumper CAL position (between Resp (R802). 
pins 2 and 3) prior to a. Simultaneously press in and hold the At and the AV 
turning on power push buttons, then press and hold the SLOPE switch. 

Hold all three switches in for approximately one second, 
then release them. 

NOTE 

When performing the automatic CAL steps, the b. CHECK-Top line of the readout display says: 
initial setup of front-panel controls is not required. "DIAGNSTIC. PUSH A16 TRIG TO EXIT". 
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NOTE i. Press and release the upper TRIGGER COUPLING 

The "menu" of calibration, test, and exercise rou- 
tines is in a loop that may be scrolled through in sin- 
gle steps, either forward or backward. Pressing the 
upper or lower TRIGGER MODE switch and releas- 
ing it respectively increments or decrements the 
menu position by one. As each routine is selected, 
its name appears in the lower left corner of the 
readout display. 

When performing a calibration step, touch only the 
specific control or controls called out in the pro- 
cedure. Movement of other controls may cause 
erroneous calibration results. 

c. Scroll to CAL 01. 

Upon entering CAL 01, the Input Coupling is 
automatically set to 50 0 DC and the 50-0 OVER- 
LOAD protection is disabled. Before starting the 
procedure, make sure any 50-0 OVERLOAD condi- 
tion has been cleared. 

In this procedure, pressing the upper TRIGGER 
COUPLING switch stores the current calibration 
parameter being set and increments the routine to 
the next step (except where otherwise noted). 

d. Connect the DMM, set to measure approximately 
500 mV, to the CALIBRATOR output. 

e. Press and release the upper TRIGGER COUPLING 
switch. 

NOTE 

The CALIBRATOR output will go to its LO level on 
odd CAL steps and to its HI level on even steps. 

f. CHECK-Readout indicates ADJUST A (step) 0, 
CH 1 PROBE TO TP800 ON MAIN BD. 

g. Connect a P6137 probe from CH 1 to TP800, at rear 
of main board near readout connector. 

h. ADJUST-A REF to center signal near displayed 
cursors, and ADJUST-A control to join traces. 

NOTE 

INTENSITY control may need to be adjusted to view 
signal. 

switch. 

j. CHECK-CALIBRATOR output voltage is 0 mV 
k l  mV. 

k. Disconnect the XI0 probe. 

I. CHECK-Readout indicates ADJUST A (step) 1, 
100 ps (for A Sweep), and 1 ps (for B Sweep). 

NOTE 

The readout prompts the operator by showing the 
control to be moved (upper left corner), the autocal 
step number (upper right corner), the A-Sweep 
speed (bottom right center), and the B-Sweep speed 
(bottom right corner) as set up by the routine. An 
example (from step I above) is: 

ADJ A 1 

100 ps 1 PS 

m. Connect the Time-Mark Generator, set for 0.1-ms 
time markers, to the CH 1 OR X input connector via a 
5 0 4  BNC cable. 

n. Set: 

VO LTSIDIV As needed for a 
convenient signal 
display amplitude 

TRACE SEP As needed to 
separate the 
A and B Sweeps 

CH 1 POSITION As needed to 
view both 
A and B Sweeps 

Horizontal POSITION Position start of 
trace at the 
left graticule line 

NOTE 

In the following calibration routine some sequen- 
tial pairs of steps are iterative, i.e., the earlier 
step is recalled if an adjustment is made in the 
later step. Occasionally, on the earlier of some of 
these pairs, the readout may indicate YIMIT" 
before the correct control setting is reached. If 
this occurs, proceed to the next AUTOMATIC 
CAL step. After the adjustment at the next step 
is performed, the previous step will automatically 
be recalled, and the adjustment may be per- 
formed in the normal manner. 
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o. ADJUST-A REF OR DLY POS and A controls to 
align both the intensified zones with the 6th time marker 
(near graticule center) and to superimpose the delayed B- 
Sweep time markers. Press and release the upper 
TRIGGER COUPLING switch. 

p. CHECK-CALIBRATOR output voltage is between 
398 mV and 402 mV of the reading noted in part j. Discon- 
nect the DMM when through. 

q. CHECK-Readout indicates ADJ A (step) 2, 100 PS 

(for A Sweep), and 1 ps (for B Sweep). 

y. Press and release the upper TRIGGER COLlPLlNG 
switch. Set the Time-Mark Generator for 10-ps time 
markers. 

z. CHECK-Readout indicates XI, X10, HRZ CTR, 
(step) 5, and 10 ps (for A Sweep) and two vertical cursors 
appear on the display. 

aa. ADJUST-XI Gain (R860) and Hrz Ctr (R801) to 
align the two cursors with the 2nd and 10th vertical grati- 
cule lines, then adjust XI0 Gain (R850) for 1 time marker 
per division. 

r. ADJUST-A REF OR DLY POS control to intensify bb. Press and release the upper TRIGGER COUPLING 
the 2nd time marker, and ADJUST-A control to intensify switch. Set the Time-Mark Generator for 10-ms time 
the 10th time marker. Superimpose the delayed B-Sweep markers. 
time markers within 0.2 division. 

cc. CHECK-Readout indicates ADJ A (step) 6, 10 ms 
s. Press and release the upper TRIGGER COUPLING (for A Sweep), and 100 ps (for B Sweep). 

switch. 

dd. ADJUST-A REF OR DLY POS control to intensify 
t. CHECK-Readout indicates ADJ A (step) 3, 300 ps the 2nd time marker, and ADJUST-A control to intensify 

(for A Sweep), and 1 PS (for B Sweep). the 10th time marker. Superimpose the delayed B-Sweep 
time markers within 0.2 division. 

u. ADJUST-A REF OR DLY POS control to intensify 
the 4th time marker, and ADJUST-A control to intensify ee. Press and release the upper TRIGGER COUPLING 
the 28th time marker. Superimpose the delayed B-Sweep switch. Set the Time-Mark Generator for 1-ps time 
time markers within 1.2 divisions. markers. 

v. Press and release the upper TRIGGER COUPLING 
switch. If the adjustment in step 3 was changed, step 2 
will be recalled; otherwise step 4 will be initiated. ff. For each step in Table 5-2, do the following: 

w. CHECK-Readout indicates ADJ A (step) 4, 100 ps 
(for A Sweep), and 1 ps (for B Sweep). Set the Time-Mark 
Generator for 5-ps time markers. 

x. ADJUST-A control CCW until no further movement 
of the B-Sweep display occurs. Note the position of the 
1st time marker, then adjust the A control CW until the 
2nd time marker moves to the left and aligns with the 
position just noted. 

NOTE 

Movement of the A REF control at this point will 
adversely affect the calibration. 

1. Adjust the A REF OR DLY POS and A controls, 
as necessary, to intensify the indicated time 
marks on the A Sweep and superimpose the 
displayed B-Sweep markers within the listed 
limits. 

2. Press and release the upper TRIGGER COU- 
PLING switch. 

NOTE 

If the A control is adjusted at step 9, 12 or 
14, the previous step will be repeated. 
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Table 5-2 
Horizontal Timing 

'Note the amplitude of the time markers. Use the A control to 
adjust for one time mark per division on the A sweep. Select 
5-118 time markers. Adjust CH 1 VOLTSIDIV to obtain at least a 
3-division signal. Use the A control to superimpose the B- 
Sweep markers within 0.2 divisions. Select 20-11s time markers 
and return the VOLTSIDIV to the amplitude noted above. Press 
upper TRIGGER COUPLING switch to store the calibration 
constant. 

Step 
Number 

7 

8 

9 

10 

11 

12 

gg. Set the TRACE SEP full CW. 

hh. Connect the Time Mark Generator output to CH 1 
of both the IUT (instrument under test) and the bench 
scope via a BNC 'T" and two 50-0 BNC cables. Connect 
B GATE OUT of IUT to CH 2 of bench scope via a 50- 
0 BNC cable. 

Time-Marker 
Period 

1 PS 

2 PS 

2 PS 

10 ps 

50 ps 

50 US 

ii. Set bench scope to view CH 1, TRIGGER SOURCE 
to CH 2, and CH 1 and CH 2 input coupling to 50 0. 

jj. For each step in Table 5-3 (except step 28), adjust 
the A control for roughly the listed number of markers over 
the center 8 divisions, then superimpose markers on 
bench scope. Manually set SECIDIV setting of bench 
scope to keep a usable time mark. Use IUT DELAY POS 
to bring markers on the bench scope screen. Some sweep 
speeds might require adjusting holdoff to see both mark- 
ers. When markers are superimposed, press and release 
the upper TRIGGER COUPLING switch. If the A control is 
adjusted at step 18, 20, 23 or 25, the previous step will be 
repeated. At step 28, adjust Trans Resp (R802 on the 
Main Board) as indicated. 

AREF 
Marker 

2 

2 

4 

2 

2 

, 4 

NOTE 

Change the CH 1 VOLTS/DIV switch setting as 
necessary to maintain adequate signal display 
amplitude. 

A 
Marker 

10 

10 

28 

10 

10 

28 

Superposition 
Tolerance In 

Divisions 

0.2 

0.2 

1.2 

0.2 

0.2 

1.2 
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Table 5-3 

Horizontal Timing 

19 1 500 ns and XI0 (50 ns) 1 2us  1 8 1 0.2 

Step No. 

17 

18 

Bench Scope 
TimeIDIV 

200 ns and X l0  (20 ns) 

200 ns and X l0  120 ns) 

20 

21 

22 

27 1 20 ns and XlO (2 nsIa 1 20 ns I 8 1 0.2 

24 

25 

26 

Time-Marker 
Period 

1 PS 

1 US 

500 ns and XI0 (50 ns) 

2 ps and XI  0 (200 ns) 

10 US and XI0 (1 us) 

100nsand XlO( l0ns)  

100 ns and XI0 (10 ns) 

20 ns and XlO (2 ns) 

28b 

29 

30b 

beginning of-sweep. Some compromise of the A adjustment may be necessary to obtain best timing accuracy over the center 8 
divisions at the start and end of sweep. 

%teps 32, 33, and 34 are for 24458 instruments with serial numbers 8011133 and above. 

Markers Over 
8 Divisions 

8 

24 

2 r s  

10 ps 

50 US 

34de 

NOTE a. Set the front-panel INTENSITY control at midrange. 

Bench Scope Superposition 
Tolerance in Divisions 

0.2 

1.2 

500 ns 

500 ns 

100 ns 

na 

200 ps and X l0  (20 ps) 

na 

If the remainder of the Adjustment Procedure will not b. Scroll to CAL 02. 
be performed (in totality), readjustment of Horizontal 
Readout Jitter (17805) may be necessary (see sub- c. Press and release the upper TRIGGER COUPLING 
section 3) if the X1 Gain (R860) or the XI0 Gain switch. The instrument will automatically increment 
(R850) was changed, through steps 100 to 11 0. 

24 

8 

8 

'Use the A control to adjust for approximately 1 Time-Marker per division. Set Time Mark Generator for 5 ns markers. Adjust the A 
control to superimpose the displayed bench scope display. The bench scope holdoff may require adjustment. 

bSteps not used. 
CAdjust voltldiv for > 3 division amplitude. Adjust A for 1 time marker per division over the center 8 divisions. 
dAdjust voltldiv for 1 to 4 division amplitude. Adjust A for 1 time marker per 2 divisions over the center 8 divisions. Note end of 

sweep timing over the center 8 divisions (Horizontal Position control CCW). Return Horizontal Position control CW to locate 

na 

kk. Disconnect the test setup. 

1.2 

0.2 

0.2 

8 

24 

8 

na 

1 ms 

na 

d. CHECK-Readout indicates CH 1 VAR, CH2 POS, 
(step) 11 1, and 500 mV. 

0.2 

1.2 

0.2 

2 ns 

CAL 02VERTlCAL NOTE 

na 

8 

na 

2. CheckIAdjust Vertical Preamplifier Gain, Gain The readout prompts the operator by showing the 

(R638), and Vertical Centering (R639). controls to be moved (upper left corner and upper 
center), the autocal step number (upper right corner), 

NOTE the amplitude of signal to be applied to either the 
CH 1 or CH 2 connectors (lower left corner), and any 

If the previous step (CAL 01) was not performed, the other scope function that is enabled. An example 
adjustments in this subsection should only be per- (from step d above) is: 
formed if those constants that would have been set 
in CAL 01 are known to be correct. CHI VAR CH2 POS 11 1 

500 mV 

na 

0.2 

na 

4 na 
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e. Connect a 0.5-V, standard-amplitude signal from the 
Calibration Generator to the CH 1 OR X input connector 
via a 50-0 BNC cable. 

f. Use the CH 2 POSITION control to vertically position 
the trace to within 1 division of the center graticule line. 

g. ADJUST-CH 1 POSITION and VOLTSIDIV VAR 
controls to obtain a 10-division horizontal signal. Press 
and release the upper TRIGGER COUPLING switch. 

NOTE 

When step 1 1  1 is performed, step 112 is also 
automatically done. No indication of step 1 12 will be 
shown unless a LIMIT error is indicated. 

NOTE 

In the following steps, if the 'LIMIT" message 
appears, it probably indicates that the TRIGGER 
COUPLING (step) switch was moved before the 
required signal was applied. Press and release the 
lower TRIGGER COUPLING switch, verify that the 
correct signal is applied, then press and release the 
upper TRIGGER COUPLING switch. 

j. Repeat steps h and i for each step-signal combination 
listed in Table 5-4. 

k. Move the signal to the CH 2 input connector 

I. CHECK-Readout indicates CONNECT SIGNAL TO 
CH 2, (step) 121, 500 mV, 500 mV, and BWL. 

m. Set the Calibration Generator for a 500-mV 
standard-amplitude signal, then press and release the 
upper TRIGGER COUPLING switch. 

NOTE 

When step 121 is performed, step 122 is also 
automatically done. No indication of step 122 will be 
shown unless a LIMIT error is indicated. 

n. CHECK-First step number listed in Table 5-5 
appears in the readout. 

o. Apply the corresponding standard-amplitude signal, 
then press and release the upper TRIGGER COUPLING 
switch. 

h. CHECK-First step number listed in Table 5-4 
appears in the readout. 

p. Repeat steps n and o for each step-signal combina- 
tion listed in Table 5-5. 

i. Apply the corresponding standard-amplitude signal 
from the Calibration Generator, then press and release the 
upper TRIGGER COUPLING switch. 

Table 5-5 
Vertical Calibration Signals 

Table 5-4 
Vertical Calibration Signals 

Autocal Step Standard-Amplitude 
Readout Display Signal to Apply 

Autocal Step 
Readout Display 

113, 114a 

115 

116 

11 7 

118 

119 

120 
aWhen step 123 is performed, step 124 is also automatically 
done. No indication of step 124 will be shown unless a LlMlT 
error is encountered. 

Standard-Amplitude 
Signal to Apply 

0.5 V 

0.2 V 

0.1 V 

50 mV 

20 mV 

1 V 

10 v 

aWhen step 113 is performed, step 114 is also automatically bWhen step 130 is performed, step 131 is also automatically 
done. No indication of step 114 will be shown unless a LlMlT done. No indication of step 131 will be shown unless a LlMlT 
error is encountered. error is encountered. 
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q. CHECK-Procedure automatically steps through 
steps 132-1 41. 

r. CHECK-Readout indicates CONNECT SIGNAL TO 
CH 1, 50 mV, and BWL. 

s. Move the signal to the CH 1 OR X input connector 
and set the Calibration Generator for a 50-mV standard- 
amplitude signal, then press and release the upper 
TRIGGER COUPLING switch. Wait approximately 
10 seconds for automatic calibration of the AV cursors. 

t. CHECK-Readout indicates VERT CENTER GAIN. 

u. ADJUST-Gain (R638) for precisely 5 divisions 
between the two horizontal cursors. 

v. ADJUST-Vertical Centering (R639) to center the 
cursors on the graticule (align the cursors with the dotted 
0% and 100(%) graticule lines). 

w. Press and release the upper TRIGGER COUPLING 
switch. The microprocessor continues calibrating the 
vertical. 

CAL 03-TRIGGERING 

3. CheckIAdjust Triggering. 

NOTE 

If the previous steps (CAL 01 and CAL 02) were not 
performed, the adjustments in this subsection should 
only be performed if those constants that would 
have been set in CAL 01 and CAL 02 are known to 
be correct and if a DC Balance has been performed 
after a 20-minute warmup period. 

NOTE 

The readout prompts the operator by showing to 
which connector the input signal should be applied 
(upper left corner), the amplitude of that signal 
(upper center), and the autocal step number (upper 
right corner). An example (from step d above) is: 

CHI 500 m V 215 

e. Connect a 0.5-V standard-amplitude signal from the 
Calibration Generator to the CH 1 OR X input connector 
via a 5 0 4  BNC cable. 

f. Press and release the upper TRIGGER COUPLING 
switch. 

g. CHECK-Readout indicates CH 1, 500 mV, and 
(step) 21 6. 

h. Press and release the upper TRIGGER COUPLING 
switch. 

i. CHECK-Readout indicates CH 2, 500 mV, and 
(step) 21 7. 

j. Move the signal to the CH 2 input connector. Press 
and release the upper TRIGGER COUPLING switch. 

k. CHECK-Readout indicates CH 3, 500 mV, and 
(step) 21 8. 

I. Move the signal to the CH 3 input connector. Press 
and release the upper TRIGGER COUPLING switch. 

m. CHECK-Readout indicates CH 3, 2V, and 
(step) 21 9. 

a. Scroll to CAL 03. 

b. Press and release the upper TRIGGER COUPLING 
switch. 

c. CHECK-Procedure automatically steps from 200 
through 214 and stops at 215. 

d. CHECK-Readout indicates CH 1, 500 mV, and 
(step) 21 5. 

n. Change the generator output level to 2 V, then press 
and release the upper 'TRIGGER COUPLING switch. 

o. CHECK-Readout indicates CH 4, 500 mV, and 
(step) 220. 

p. Move the signal to the CH 4 input connector and 
change the generator output level to 0.5 V. Press and 
release the upper TRIGGER COUPLING switch. 
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q. CHECK-Readout indicates CH 4, 2V, and TRIGGER 
(step) 221. SOURCE CH 1 

MODE AUTO LVL 
COUPLING 

r. Change the generator output level to 2 V, then press 
and release the upper TRIGGER COLlPLlNG switch. 

SLOPE 

s. Disconnect the test setup. 
g. Set the generator amplitude for a 3- to 5-division 

display amplitude. Use the CH 1 and CH 2 POSITION con- 
trols to vertically overlay the traces near the center of the 
graticule area. 

h. Set the Horizontal POSITION control to set the rising 
edge of the signals near the center vertical graticule line. 

i. Press and release the XI0 MAG button to obtain a 
magnified display. 

CAL 04-CH 2 DELAY ENABLEIDISABLE 

j. Pull out the SECIDIV knob. 
4. CheckIAdjust CH 2 Delay EnableIDisable. 

a. Scroll to CAL 04. k. CHECK-That the readout indicates "CH 2 DLY- 
TURN A" and that the A control will move the leading 
edge of the CH 2 trace at least 0.5 division to either side 

b. Press and release the upper TRIGGER COUPLING of the CH 1 trace. 
switch to initiate the routine. 

I. ADJUST-A control to superimpose the leading 
c. CHECK-Readout alternately indicates 'ENABLED' edges. 

and "DISABLED" each time the upper TRIGGER COU- 
PLING switch is pressed and released. 

m. Push in the SECIDIV knob. 

d. Leave the readout display indicating 'ENABLED". 
Press and release the AIB TRIG button to exit the routine. NOTE 

If the CH 2 Delay Adjust feature is to be disabled for 
e. Connect a 100-kHz, positive-going signal from the normal instrument use, perform the follo wing steps; 

Calibration Generator fast-rise output to the CH 1 OR X otherwise, proceed to CAL 05. 
and CH 2 input connectors via a 50-0 BNC cable, a 5X 
attenuator, and a Dual-Input Coupler. 

f. Set: 

VERTICAL 

CH 1 and CH 2 
CH 1 and CH 2 
VOLTSIDIV 
CH 1 and CH 2 
Input Coupling 

HORIZONTAL 

A SECIDIV 10 ns (knob in) 

n. Reenter the Diagnostic Monitor by pressing the AV 
and At buttons simultaneously (hold them in), then press 
and hold the TRIGGER SLOPE button. Release the but- 
tons after about 1 second. 

o. Scroll to CAL 04. 

p. Press and release the upper TRIGGER COUPLING 
switch until the readout indicates 'DISABLED." 

q. Press and release the AIB 'TRIG button to return to 
normal operating mode. 

Scans by ArtekMedia © 2007



Adjustment Procedure-24456124556 Service 

5. CheckIAdjust Hours On and Power OnIOff 
cycles. 

a. Scroll to CAL 05. 

b. Press and release the upper TRIGGER COUPLING 
switch to initiate the routine. 

c. CHECK-Readout indicates HRS ON xxx PWR 
ONIOFF xxx and AA REF HRS A PWR PUSH MAG 1011. 

d. Press and release the lower TRIGGER SOURCE and 
then press and release the lower TRIGGER MODE to 
reset HRS Obi and PWR ONIOFF to zero. 

NOTE 

HRS ON and PWR ON/OFF can be set to any value 
from 0-99999 with the A REF and A controls. 

e. Press and release the lower TRIGGER COUPLING 
switch to exit routine. 

CAL 06-VERTICAL TRANSIENT RESPONSE 

6. CheckIAdjust Vertical Transient Response 

NOTE 

If CAL 02 was not performed, the adjustments in 
this subsection should only be performed if those 
constants that would have been set in CAL 02 are 
known to be correct. 

a. Scroll to CAL 06. 

b. Press and release the upper TRIGGER COUPLING 
button to initiate the routine. 

c. CHECK-Readout indicates ADJ A (step) 1, 10 mV, 
100 ns. 

d. Connect the high-amplitude output of the Calibration 
Generator to the CH 1 OR X input connector via a 50 ohm 
BNC cable, a Tunnel Diode Pulser, and a 5X attenuator. 

e. Set the generator Period switch to 100 kHz, and set 
the generator amplitude control to maximum. 

f. Rotate the pulser Trigger control CW (from a fully 
CCW position) until a stable pulse first appears on the gra- 
ticule. Over adjustment of the pulser Trigger control will 
lead to erroneous transient response adjustment. Display 
amplitude will be approximately 5 divisions. The 
oscilloscope TRIGGER LEVEL control may need to be 
adjusted to obtain a stable trigger. 

NOTE 

As a guide when performing the following adjust- 
ments, optimum performance is achieved when the 
CH 1 and CH 2 step response aberrations are G 4% 
over the first 10 ns of the pulse when using 
10 mV/division deflection factors (G 0.2 division on a 
5-division signal). 

g. Press and release the upper TRIGGER COUPLING 
button twice to advance to step 3. 

h. CHECK-Readout indicates ADJ A (step) 3, 10 mV, 
10 ns. 

i. ADJUST-Trans Resp Adjustments C403, R410, 
(R417 on 24558 instruments) , and A for flattest corner 
over first 5 ns. The total system will tune up best if the 
indicator cursor is in the 8th or 9th horizontal division. 

NOTE 

Inductor L403 is a selectable component chosen to 
match transient response characteristics of the Verti- 
cal system. If spreading the coil turns will not correct 
the front corner overshoot, a smaller value coil 
should be installed. Likewise, a larger coil can be 
installed to raise the front corner. The proper coils to 
use are: 

90 nH-5 turn inductor Part No. 108-0620-00 
80 nH-4 turn inductor Part No. 108-0552-00 
60 nH-3 turn inductor Part No. 108-0420-00 
45 nH-2 turn inductor Part No. 108-0578-00 

j. Turn A SECIDIV VAR control CCW and ADJUST 
CRT termination (R1501) for flattest waveform over the 
first 0.2 division. 
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k. Set SECIDIV VAR to detent. u. Connect the high amplitude generator, Tunnel Diode 
Pulser, 5X attenuator combination to CH 2 input via a 
50 ohm BNC cable. 

I. Press and release the upper TRIGGER COUPLING 
button. 

NOTE 

m. CHECK-Readout indicates ADJ A (step) 4, 10 mV, 
100 ns. 

n. Connect the high amplitude generator, Tunnel Diode 
Pulser, 5X attenuator combination to CH 2 input via a 
50 ohm BNC cable. 

NOTE 

Pressing the lower TRIGGER COUPLING button at 
any step of CAL 06 will return to step 1. By then 
pressing the upper TRIGGER COUPLING button 
repeatedly, the routine can be advanced to the 
desired step. This is useful for cal steps 1, 2, 3, and 
4 which may require some compromise of adjust- 
ments. 

o. ADJUST-A for the flattest waveform. 

NOTE 

Some compromise may be necessary between 
step 3 and 4 for the flattest corner over first 5 ns. 

p. Press and release the lower TRIGGER COUPLING 
button to return to step 1. 

q. Connect the high amplitude generator, Tunnel Diode 
Pulser, 5X attenuator combination to CH 1 input via a 
50 ohm BNC cable. 

r. ADJUST-Trans Resp adjustments (R605, R403, 
C404, C601, and R1501) for the flattest response in the 
first 100 ns. 

s. Press and release the upper TRIGGER COUPLING 
button. 

t. CHECK-Readout indicates ADJ A (step) 2, 10 mV, 
100 ns. 

Some compromise may be necessary between step 
1 and 2 for the flattest response in the first 100 ns. 

v. Press and release the lower TRIGGER COUPLING 
button to return to step 1. 

w. Disconnect the Calibration Generator and connect 
the Secondary Leveled Sine-Wave Generator head to the 
CH 1 input via a 1 OX attenuator. 

x. Set the generator for a 6-division display at the 
reference frequency. 

y. Change the generator output frequency to 150 MHz 
for the 24458 or to 250 MHz for the 24558. 

z. CHECK-Display amplitude is between 4.4 divisions 
and 6 divisions while the generator frequency is changed 
from 150 MHz to 100 MHz for the 24458 or from 250 
MHz to 150 MHz for the 24558. This bandwidth provides 
optimum performance of the Vertical system. 

aa. Press and release the upper TRIGGER COUPLING 
switch. 

bb. Check-Readout indicates ADJ A (step) 2, 10 mV, 
10 ns. 

cc. Connect the Secondary Leveled Sine-Wave Gen- 
erator head to the CH 2 input via a 10X attenuator. 
Repeat steps x through aa for CH 2. 

dd. Connect the high amplitude generator, Tunnel 
Diode Pulser, 5X attenuator combination to CH 1 OR X 
input via a 50 Ohm BNC cable. 

ee. Check-Readout indicates ADJ A (step) 3, 10 mV, 
10 ns. 

ff. ADJUST-Trans Resp adjustments R410, C403, 
(R417 on the 24558 instrument) and the A control for best 
response if necessary. 
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gg. Disconnect the Tunnel Diode pulser and connect pp. Press and release the upper TRIGGER COUPLING 
the fast rise output of the Calibration Generator to switch. Steps 13 and 14 are automatically calibrated. Con- 
CH 1 OR X via a 5X attenuator and a 50 ohm BNC cable. nect test signal to CH 2 via 2X, 2.5X, and 5X attenuators 
Adjust generator amplitude for a 5 division display. Note and adjust for 5 division signal. ADJUST A for best corner. 
the amount of roll up or roll down in the first 3 ns. This 
difference represents the error between the Tunnel Diode 
pulser (reference) and the fast rise generator output. qq. Repeat steps kk through oo for CH 2 

(steps 16-22). 

hh. Press and release the upper TRIGGER COUPLING 
switch (step 4). Move the test signal to CH 2 and rr. Steps 23 and 24 are automatically calibrated after 
ADJUST amplitude for 5 division signal. step 22. 

ii. ADJUST-A until CH 2 waveform best matches that ss. Disconnect the generator from the CH 2 input. 
noted in step ff above. 

tt. CHECK-Readout indicates VERT CENTER GAIN. 
jj. Press and release the upper TRIGGER COUPLING 

switch (step 5). Connect the test signal to CH 1 through 
2X, 2.5X, and 5X attenuators. ADJUST A for best front uu. ADJUST -Gain (R638) and Vertical Centering 
corner. (R639) to align the cursors with the dotted 0% and 100% 

graticule markings. 

kk. Press and release the upper TRIGGER COUPLING 
switch (step 6). Remove 2.5X attenuator. ADJUST A for vv. Press and release the upper TRIGGER COUPLING 
best corner. switch to conclude the calibration routine. 

NOTE 

The 5 mV response should have a 4-5% front corner 
spike to maintain correct bandwidth. 

II. Press and release the upper TRIGGER COUPLING 
switch (step 7). Remove 5X attenuator. ADJUST genera- 
tor for a 5 division signal. ADJUST A for best corner. 

mm. Press and release the upper TRIGGER COU- 
PLING switch (step 8). Adjust generator for 5 division sig- 
nal. ADJUST A for best corner. 

nn. Press and release the upper TRIGGER COUPLING 
switch (step 9). Adjust high amplitude generator for 5 divi- 
sion signal. ADJUST A for a front corner spike of 6 to 7%. 
This is necessary to have the 10X bandwidth (0.1V - 0.5V) 
be similar to the 10 mV bandwidth. 

NOTE 

Generator amplitude for the 500 mV step will be 
approximately 2 divisions and the amplitude for the 
1 V step will be approximately 1 division. 

00. Press and release the upper TRIGGER COUPLING 
switch (step 10). Remove 2X attenuator. ADJUST A for 
best corner. Continue through cal step 12 as above. 

CAL 07-READOUT CENTERING AND GAIN 

7. Checkladjust Readout Centering and Gain 
(R2918, R2931) 

a. Scroll to CAL 07 

b. Press and release the upper TRIGGER COUPLING 
switch to initiate the routine. 

c. CHECK-Readout displays large 8 characters mov- 
ing in the top line and BWL characters moving in the bot- 
tom line. 

d. ADJUST-Readout Centering (R2918) and Gain 
(R2931) so characters remain just inside the graticule area. 

e. Press and release the lower TRIGGER COUPLING 
switch. 
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CAL 09PARAMETRlC MEASUREMENTS 

NOTE 

At the end of this calibration procedure, move the 
CaVNo-Cal jumper (P501) to the No-Cal position 
(between pins 1 and 2). 

8. Adjust Parametric measurements 

NOTE 

If CAL 01, 02, and 03 were not performed, the 
adjustments in this subsection should only be per- 
formed if those constants that would have been set 
in CA L 01, 02 and 03 are known to be correct. 

"Limit" messages that appear during this calibration 
are generally due to A or B Sweeps, A or B Gates, 
or the measurement PAL. U975. 

a. Scroll to CAL 09. 

2. Press and release the upper TRIGGER COU- 
PLING button to calibrate the step. 

Table 5-6 
Parametric Measurement Calibration 

Autocal Step 
Readout 
Display 

Time 
Markers 

to Apply 

Autocal Step 
Readout 
Display 

10 
11 
12 
13 

Time 
Markers 

to Apply 

b. Press and release the upper TRIGGER aAt the conclusion of step 17 calibration, the instrument 
button to initiate the routine. returns to the Diagnostic readout display. Disconnect the 

Time-Mark Generator at this time. 

c. CHECK-Readout indicates (step)l , CAL 09, 
100 ns. h. Steps 18 through 28 are automatically calibrated by 

the system processor. 

NOTE 

The readout prompts the operator by showing the i. CHECK-Calibration is concluded and the instrument 

autocal step number (upper right corner) and Time- returns to the Diagnostic menu. 

Marker Generator setting (lower right corner). 

j. Disconnect the Time-Mark generator. 

d. Connect the Time-Mark Generator, set for 0.1 ps 
time markers, to the CH 1 OR X input connector via a 
50 ohm BNC cable. 9. Adjust Bandwidth Limit 

a. Set: 

e. Press and release the upper TRIGGER COUPLING 
button to calibrate the step. Vertical 

CH 1 POSITION 

f. CHECK-Readout indicates (step)2, CAL 09, 100 ns. CH 1 MODE 
CH 2, CH 3, and 
CH 4 MODE 

g. For the remaining steps in Table 5-6, do the follow- 20 MHz BW LIMIT 

ing: CH 1 VOLTSIDIV 
CH 1 VAR 

1. Set the Time-Marker Generator output for mark- Input Coupling 

ers corresponding to the Step Number. CH 1 

Midrange 
On 

Off 
On 
10 mV 
In detent 
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Horizontal 

POSITION Midrange 
XI0 MAG Off 
A SECIDIV 100 ns (knob in) 
SECIDIV VAR In detent 

Trigger 

HOLDOFF 
LEVEL 
A/B TRIG 
SLOPE 
MODE 
SOURCE 
COLlPLlNG 

MIN (Fully CCW) 
Midrange 
A 
+ 
AUTO LVL 
VERT 
DC 

Adjustment Procedure-2445Bl2455B Service 

b. Connect a fast-rise, positive-going square-wave out- 
put via a precision 50-ohm cable, a 50-ohm 10X attenua- 
tor, and a 50-ohm termination to the CH 1 input connec- 
tor. 

c. Set the generator to produce a 100-kHz, 5-division 
display. 

d. ADJUST-Coil L644 for as flat a response as 
possible. 

e. Disconnect the test equipment from the instrument. 
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DC BALANCE, AND X-Y PHASE DIFFERENTIAL ADJUSTMENTS 

Equipment Required (see Table 4-1) 50 Q BNC Cable (Item 10) 

Primary Leveled-Sine wave Generator (Item 2) 5X Attenuator (Item 17) 

Calibration Generator (Item 3) Alignment Tool (Item 20) 

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 4 

at the back of this manual for test point and adjustment locations. 

Initial Control Settings. Delta 

Control settings not listed do not affect the procedure. AV On (RATIO readout) 
TRACKINGIINDEP INDEP 
A REF OR DLY POS 

VERTICAL VOLTSIDIV and A Cursors near the 3rd line 

CH 1 and CH 2 10 mV 
CH 1 VAR CCW (out of detent) 
CH 2 VAR In detent 

Input Coupling 

CH 1 and CH 2 50 Q DC 

VERTICAL Mode 

CH 1 On 
CH 2, CH 3, CH 4 Off 
ADD, INVERT, and 
BW LIMIT Off 
ALTICHOP ALT 

VERTICAL POSITION 

CH 1 Midrange 

Horizontal 

A SECIDIV 
SECIDIV VAR 
POSITION 

TRIGGER 

MODE 
SOURCE 
COUPLING 
SLOPE 
LEVEL 
HOLDOFF 

1 ms 
In detent 
Midrange 

AUTO LVL 
VERT 
DC 
+ (plus) 
Midrange 
Minimum 

INTENSITY 

above and 3rd line below 
graticule center 
(6 division spacing) 
Left of center 

READOUT INTENSITY Right of center 
SCALE ILLUM Fully CCW 
FOCUS Best focused display 

1. CheckIAdjust Readout Jitter (R805 and R618). 

a. Rotate the A REF OR DLY POS control CCW until 
the RATIO readout is constant. 

b. Rotate the A control until the readout display indi- 
cates 130.0%. 

c. CHECK-One cursor is near the bottom horizontal 
graticule line and the other is near dotted graticule line 
marked 100(%). 

d. Rotate the A REF OR DLY POS control until the 
readout displays exactly 100.0%. The cursors should now 
be on or near the dotted graticule lines marked 0% and 
1 OO(%). 

e. Set the CH 1 VOLTSIDIV VAR to the detent 
position. 
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NOTE b. CHECK-The display reads DC BALANCE IN PRO- 
GRESS for approximately 10 seconds, then the display 

Care must be taken not to disturb the position of the returns to normal. 
controls adiusted in parts b through e during the bal- 
ance of this If th& are ac.%dentally 
moved, repeat the procedure from the beginning. 

- 

c. CHECK-For less than 0.2-division + 0.5 mV verti- 
cal trace shift when the CH 1 VOLTSIDIV switch is rotated 
through all of its settings. 

f. Connect a 1 kHz, fast-rise signal from the Calibration 
Generator to the CH 1 OR X input connector via a 
50 R BNC cable and 5X attenuator. d. Set the VERTICAL MODE switches to disable CH 1 

and display CH 2. 

g. Set the generator output level for an Sdivision 
display. e. CHECK-For less than 0.2-division + 0.5 mV verti- 

cal trace shift when the CH 2 VOLTSIDIV switch is rotated 
through all of its settings. 

h. Use the CHI Vertical and the Horizontal POSITION 
controls to center the CH 1 display on the graticule. 

i. ADJUST-Vertical Readout Jitter (R618) for minimum 
vertical jitter of the readout characters and cursors. 3. Adjust X-Y Phasing (C118). 

a. Set: 

j. ADJUST-Gain (R638) and Centering (R639) to align CH 1 VOLTSIDIV 50 mV 
cursors with the 0 and 100% graticule markings. Input Coupling 50 R DC 

A SECIDIV X-Y 
CH 1 VERTICAL MODE On 

k. Disconnect the 1 kHz signal. CH 2, CH 3, CH 4 
VERTICAL MODE Off 

I .  Press the At button to obtain a At cursor display. 

b. Connect the Primary Leveled Sine-Wave Generator 
to the CH 1 OR X input connector via a 50 Q BNC cable. 

m. Using the AREF OR DLY POS and A controls, posi- 
tion the cursors to the 2nd and 10th graticule lines. 

c. Set the generator frequency to 1 MHz and adjust the 
amplitude for a 6-division vertical signal display. 

n. XI0 MAG on. 

d. Use the CH 1 POSITION control to vertically center 
0. ADJUST-Horizontal Readout Jitter (R805) for the display on the graticule. 

minimum horizontal jitter of the readout characters and 
cursors. 

e. ADJUST-X-Y Phasing (C118) for no opening in the 
ellipse. 

p. Set XI0 MAG off. 

2. Set CH 1 and CH 2 DC Balance. 
f. Set the generator frequency to 2 MHz and adjust the 

amplitude for a 6-division vertical signal display. 

NOTE 

The instrument must have had a 20-minute warmup g. CHECK-Horizontal opening in the ellipse is 0.3 divi- 
prior to performing the next step to ensure accuracy. sion or less, measured at the center horizontal graticule 

line. 

a. Press and hold momentarily and release the CH 1 
and CH 2 upper Input Coupling switches simultaneously. h. Disconnect the test setup. 
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MAINTENANCE 

This section of the manual contains information for conducting preventive maintenance, troubleshooting, and corrective 
maintenance on the instruments. 

STATIC-SENSITIVE COMPONENTS 

The following precautions are applicable when perform- 
ing any maintenance involving internal access to the 
instrument. 

Static discharge can damage any semiconductor 
component in this instrument. 

This instrument contains electrical components that are 
susceptible to damage from static discharge. Table 6-1 
lists the relative susceptibility of various classes of 
semiconductors. Static voltages of 1 kV to 30 kV are com- 
mon in unprotected environments. 

6. Pick up components by their bodies, never by 
their leads. 

Table 6-1 
Susceptibility to Static Discharge Damage 

When performing maintenance, observe the following 
precautions to avoid component damage: 

Semiconductor Classes 

MOS or CMOS microcircuits or discretes, 
or linear microcircuits with MOS inputs. 
(Most Sensitive) 

Relative 
Susceptibility 

Levelsa 

1 

1. Minimize handling of static-sensitive com- 
ponents. 

ECL 

Schottky signal diodes 

Schottkv l T L  

2. Transport and store static-sensitive components 
or assemblies in their original containers or on a 
metal rail. Label any package that contains 
static-sensitive components or assemblies. 

2 

3 

4 

Low-power Schottky T rL  I 8 

High-frequency bipolar transistors 

.IFETs 

Linear microcircuits 

5 

6 

7 

3. Discharge the static voltage from your body by avoltage equivalent for levels: (Voltage discharged from a 
wearing a grounded antistatic wrist strap while loo p~ capacitor through a resistance of 100 n). 
handling these components. Servicing static 
sensitive components or assemblies should be 
performed only at a static-free work station by 1 = loo to 500 v 4 = 500 v 7 = 400 to 1000 V (est.) 
qualified service personnel. 2 = 200 to 500 V 5 = 400 to 600 V 8 = 900 V 

3 = 250 V 6 = 600t0800V 9 = 1200V 

l T L  (Least Sensitive) 

4. Nothing capable of generating or holding a static 
charge should be allowed on the work station 7. Do not slide the components over any surface. 
surface. 

9 

8. Avoid handling components in areas that have a 
5. Keep the component leads shorted together floor or work-surface covering capable of gen- 

whenever possible. erating a static charge. 
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9. Use a soldering Iron that is connected to earth 10. Use only approved antistatic, vacuum-type 
ground. desoldering tools for component removal. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of cleaning, visual 
inspection, and checking instrument performance. When 
accomplished regularly, it may prevent instrument malfunc- 
tion and enhance instrument reliability. The severity of the 
environment in which the instrument is used determines 
the required frequency of maintenance. An appropriate 
time to accomplish preventive maintenance is just before 
instrument adjustment. 

GENERAL CARE 

The cabinet minimizes accumulation of dust inside the 
instrument and should normally be in place when operating 
the instrument. The front cover supplied with the instru- 
ment provides both dust and damage protection for the 
front panel and CRT, and it should be on whenever the 
instrument is stored or is being transported. 

INSPECTION AND CLEANING 

The instrument should be visually inspected and 
cleaned as often as operating conditions require. Accumu- 
lation of dirt in the instrument can cause overheating and 

component breakdown. Dirt on components acts as an 
insulating blanket, preventing efficient heat dissipation. It 
also provides an electrical conduction path that could 
result in instrument failure, especially under high-humidity 
conditions. 

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Use a nonresidue-type cleaner, preferably isopropyl 
alcohol or a solution of 1% mild detergent with 99% 
water. Before using any other type of cleaner, con- 
sult your Tektronix Service Center or representative. 

Exterior 

INSPECTION. lnspect the external portions of the 
instrument for damage, wear, and missing parts; use 
Table 6-2 as a guide. Instruments that appear to have 
been dropped or otherwise abused should be checked 
thoroughly to verify correct operation and performance. 
Deficiencies found that could cause personal injury or 
could lead to further damage to the instrument should be 
repaired immediately. 

Table 6-2 
External Inspection Check List 

Item 

Cabinet, Lid, Front Panel 

Front-Panel Controls 

Connectors 

Carrying Handle 

Accessories 

Inspect For 

Cracks, scratches, deformations, damaged 
hardware or gaskets. 

Missing, damaged, or loose knobs, buttons, and 
controls. 

Broken shells, cracked insulation, and deformed 
contacts. Dirt in connectors. 

Correct operation. 

Missing items or parts of items, bent pins, broken 
or frayed cables, and damaged connectors. 

Repair Action 

Touch up paint scratches and replace 
defective components. 

Repair or replace missing or defective items. 

Replace defective parts, Clear or wash out 
dirt. 

Replace defective parts. 

Replace damaged or missing items, frayed 
cables, and defective parts. 
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To prevent getting moisture inside the instrument 
during external cleaning, use only enough liquid to 
dampen the cloth or applicator. 

CLEANING. Loose dust on the outside of the 
instrument can be removed with a soft cloth or small soft- 
bristle brush. The brush is particularly useful for dislodging 
dirt on and around the controls and connectors. Dirt that 
remains can be removed with a soft cloth dampened in a 
mild detergent- and-water solution. Do not use abrasive 
cleaners. 

Two plastic light filters, one blue and one clear, are pro- 
vided with the oscilloscope. Clean the light filters and the 
CRT face with a soft lint-free cloth dampened with either 
isopropyl alcohol or a mild detergent-and-water solution. 

Interior 

To gain access to internal portions of the instrument for 
inspection and cleaning, refer to the 'Removal and 
Replacement Instructions" in the 'Corrective Maintenance" 
part of this section. 

INSPECTION. Inspect the internal portions of the 
instrument for damage and wear, using Table 6-3 as a 
guide. Deficiencies found should be repaired immediately. 
The corrective procedure for most visible defects is 
obvious; however, particular care must be taken if heat- 
damaged components are found. Overheating usually 
indicates other trouble in the instrument, therefore it is 
important that the cause of overheating be corrected to 
prevent recurrence of the damage. 

If any electrical component is replaced, conduct a Per- 
formance Check for the affected circuit and for other 
closely related circuits (see Section 4). If repair or replace- 
ment work is done on any of the power supplies, conduct 
a complete Performance Check and, if so indicated, an 
instrument readjustment (see Sections 4 and 5). 

Table 6-3 
Internal Inspection Check List 

Item 

Circuit Boards 

Resistors 

Solder Connections 

Capacitors 

Semiconductors 

Wiring and Cables 

Chassis 

Inspect For 

Loose, broken, or corroded solder 
connections. Burned circuit boards. 
Burned, broken, or cracked circuit- 
run plating. 

Burned, cracked, broken, blistered. 

Cold solder or rosen joints. 

Damaged or leaking cases. 
Corroded solder on leads or 
terminals. 

Loosely inserted in sockets. 
Distorted pins. 

Loose plugs or connectors. Burned, 
broken, or frayed wiring. 

Dents, deformations, and damaged 
hardware. 

Repair Action 

Clean solder corrosion with an eraser and flush with 
isopropyl alcohol. Resolder defective connections. 
Determine cause of burned items and repair. Repair 
defective circuit runs. 

Replace defective resistors. Check for cause of burned 
component and repair as necessary. 

Resolder joint and clean with isopropyl alcohol. 

Replace defective capacitors. Clean solder connections and 
flush with isopropyl alcohol. 

Firmly seat loose semiconductors. Remove devices having 
distorted pins. Carefully straighten pins (as required to fit 
the socket), using long-nose pliers, and reinsert firmly. 
Ensure that straightening action does not crack pins, 
causing them to break off. 

Firmly seat connectors. Repair or replace defective wires or 
cables. 

Straighten, repair, or replace defective hardware. 
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To prevent damage from electrical arcing, ensure 
that circuit boards and components are dry before 
applying power to the instrument. 

CLEANING. To clean the interior, blow off dust with 
dry, low-pressure air (approximately 9 psi). Remove any 
remaining dust with a soft brush or a cloth dampened with 
a solution of mild detergent and water. A cotton-tipped 
applicator is useful for cleaning in narrow spaces and on 
circuit boards. 

If these methods do not remove all the dust or dirt, the 
instrument may be spray washed using a solution of 5% 
mild detergent and 95% water as follows: 

Exceptions to the following procedure are the 
A ttenuator assemblies. Clean these assemblies only 
with isopropyl alcohol as described in step 4. 

1. Gain access to the parts to be cleaned by 
removing easily accessible shields and panels. 

4. Clean switches with isopropyl alcohol and wait 
60 seconds for the majority of the alcohol to 
evaporate. Then complete drying with low- 
pressure air. 

5. Dry all components and assemblies in an oven or 
drying compartment using low-temperature 
(1 25" F to 150" F) circulating air. 

LUBRICATION 

There is no periodic lubrication required for this 
instrument. 

SEMICONDUCTOR CHECKS 

Periodic checks of the transistors and other semicon- 
ductors in the oscilloscope are not recommended. The 
best check of semiconductor performance is actual 
operation in the instrument. 

2. Spray-wash dirty parts with the detergent-and- PERIODIC READJUSTMENT 
water solution, then use clean water to 
thoroughly rinse them. 

3. Dry all parts with low-pressure air. 

NOTE 

To ensure accurate measurements, check the perfor- 
mance of this instrument every 2000 hours of operation, or 
if used infrequently, once each year. In addition, replace- 
ment of components may necessitate readjustment of the 
affected circuits. 

Most of the switches used in the instru- Complete Performance Check and Adjustment instruc- 
ment are sealed and the contacts are inac- tions are given in Sections 4 and 5. The Performance 
cessible. If cleaning is deemed necessary, Check Procedure can also be helpful in localizing certain 
use only isopropyl alcohol. troubles in the instrument. 
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TROUBLESHOOTING 

INTRODUCTION Circuit Board Illustrations 

Circuit board illustrations showing the physical location 
of each component are provided for use in conjunction 

Preventive maintenance performed On a regular basis with each schematic diagram. Each board illustration is 
should reveal most potential problems before an instru- found in the section on the back of a foldout 
ment malfunctions. However, should troubleshooting be page, preceding the first schematic diagram(s) to it 
required, the following information is provided to facilitate relates. 
location of a fault. In addition, the material presented in 
the 'Theory of Operation" and 'Diagrams" sections of this 
manual may be helpful while troubleshooting. 

'TROUBLESHOOTING AIDS 

Diagnostic Firmware 

The operating firmware in this instrument contains diag- 
nostic routines that aid in locating malfunctions. When 
instrument power is applied, power-up tests are performed 
to verify proper operation of much of the instrument's cir- 
cuitry. If a failure is detected, this information is passed on 
to the operator in the form of either a CRT readout or 
illuminated LED indicators. The failure information directs 
the operator to the failing block of circuitry. If the failure is 
such that the processor can still execute the diagnostic 
routines, the user can call up specific tests to further 
check the failing circuitry. The specific diagnostic routines 
are explained later in this section. 

Schematic Diagrams 

Complete schematic diagrams are located on tabbed 
foldout pages in the 'Diagrams" section. Portions of cir- 
cuitry mounted on each circuit board are enclosed by 
heavy black lines. The assembly number and name of the 
circuit are shown near either the top or the bottom edge of 
the diagram. 

Functional blocks on schematic diagrams are outlined 
with a wide grey line. Components within the outlined area 
perform the function designated by the block label. The 
'Theory of Operation" uses these functional block names 
when describing circuit operation as an aid in cross- 
referencing between the theory and the schematic 
diagrams. 

Component numbers and electrical values of com- 
ponents in this instrument are shown on the schematic 
diagrams. Refer to the first page of the 'Diagrams" sec- 
tion for the reference designators and symbols used to 
identify components. Important voltages and waveform 
reference numbers (enclosed in hexagonal-shaped boxes) 
are also shown on each diagram. Waveform illustrations 
are located adjacent to their respective schematic diagram. 

The locations of waveform test points are marked on 
the circuit board illustrations with hexagonal outlined 
numbers corresponding to the waveform numbers on both 
the schematic diagram and the waveform illustrations. 

Circuit Board Locations 

The placement in the instrument of each circuit board is 
shown in a board locator illustration. This illustration is 
located on the foldout page along with the circuit board 
illustration. 

Power Distribution Diagrams 

Power Distribution diagrams (diagrams 11 and 12) are 
provided in the 'Diagrams" section to aid in troubleshoot- 
ing power-supply problems. 

Circuit Board Interconnection Diagram 

A circuit board interconnection diagram (diagram 13) 
and tables listing the interconnecting pins and signals car- 
ried are provided in the 'Diagrams" section following the 
Power Distribution diagrams. 

Grid Coordinate System 

Each schematic diagram and circuit board illustration 
has a grid border along its left and top edges. A table 
located adjacent to each diagram lists the grid coordinates 
of each component shown on that diagram. To aid in phy- 
sically locating components on the circuit board, this table 
also lists the grid coordinates of each component on the 
circuit board illustration. 

Near each circuit board illustration is an alphanumeric 
listing of all components mounted on that board. The 
second column in each listing identifies the schematic 
diagram on which each component can be found. These 
component-locator tables are especially useful when more 
than one schematic diagram is associated with a particular 
circuit board. 

Scans by ArtekMedia © 2007



Maintenance-2445Bl2455B Service 

Troubleshooting Charts Semiconductor Lead Configurations 

The troubleshooting charts contained in the 'Diagrams" 
section are to be used as an aid in locating malfunctioning 
circuitry. To use the charts, begin with the Preliminary 
Tests flowchart. This chart will help identify problem areas 
and will direct you to other appropriate charts for further 
troubleshooting. 

Some malfunctions, especially those involving multiple 
simultaneous failures, may require more elaborate trouble- 
shooting approaches with references to circuit descriptions 
in the 'Theory of Operation" section of this manual. 

Component Color Coding 

Information regarding color codes and markings of 
resistors and capacitors is located on the color-coding 
illustration (Figure 9-1) at the beginning of the 'Diagrams" 
section. 

RESISTOR COLOR CODE. Resistors used in this 
instrument are carbon-film, composition, or precision 
metal-film types. They are usually color coded with the EIA 
color code; however, some metal-film type resistors may 
have the value printed on the body. The color code is 
interpreted starting with the stripe nearest to one end of 
the resistor. Composition resistors have four stripes; 
these represent two significant digits, a multiplier, and a 
tolerance value. Metal-film resistors have five stripes 
representing three significant digits, a multiplier, and a 
tolerance value. 

CAPACITOR MARKINGS. Capacitance values of 
common disc capacitors and small electrolytics are marked 
on the side of the capacitor body. White ceramic 
capacitors are color coded in picofarads, using a modified 
EIA code. 

Dipped tantalum capacitors are color coded in 
microfarads. The color dot indicates both the positive lead 
and the voltage rating. Since these capacitors are easily 
destroyed by reversed or excessive voltage, be careful to 
observe the polarity and voltage rating when replacing 
them. 

DIODE COLOR CODE. The cathode end of each glass- 
encased diode is indicated by either a stripe, a series of 
stripes or a dot. For most diodes marked with a series of 
stripes, the color combination of the stripes identifies three 
digits of the Tektronix Part Number, using the resistor 
color-code system. The cathode and anode ends of a 
metal-encased diode may be identified by the diode symbol 
marked on its body. 

Figure 9-2 in the 'Diagrams" section shows the lead 
configurations for semiconductor devices used in the 
instrument. These lead configurations and case styles are 
typical of those used at completion of the instrument 
design. Vendor changes and performance improvement 
changes may result in changes of case styles or lead 
configurations. If the device in question does not appear to 
match the configuration shown in Figure 9-2, examine the 
associated circuitry or consult a manufacturer's data 
sheet. 

Multipin Connectors 

Multipin connector orientation is indexed by a triangle 
on the cable connector and a 1 or triangle on the circuit 
board. Slot numbers may be molded into the connector. 
When a connection is made to circuit board pins or 
header, ensure that the index on the connector is aligned 
with the index on the circuit board (see Figure 6-1). Cable 
connectors can be removed by inserting a screw driver 
into the center slot of its header. 

Figure 6-1. Multipin connector orientation. 

TROUBLESHOOTING EQUIPMENT 

The equipment listed in Table 4-1 of this manual, or 
equivalent equipment, may be useful when troubleshooting 
this instrument. 

TROUBLESHOOTING TECHNIQUES 

The following procedure is arranged in an order that 
enables checking simple trouble possibilities before requir- 
ing more extensive troubleshooting. The first two steps 
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use diagnostic aids inherent in the instrument's operating 
firmware and will locate many circuit faults. The next four 
procedures are check steps that ensure proper control 
settings, connections, operation, and adjustment. If the 
trouble is not located by these checks, the remaining steps 
will aid in locating the defective component. When the 
defective component is located, replace it using the 
appropriate replacement procedure given under 'Correc- 
tive Maintenance" in this section. 

Before using any test equipment to make measure 
ments on static-sensitive, current-sensitive, or 
voltage-sensitive components or assemblies, ensure 
that any voltage or current supplied by the test 
equipment does not exceed the limits of the com- 
ponent to be tested. 

3. Check Control Settings 

Incorrect control settings can give a false indication of 
instrument malfunction. If there is any question about the 
correct function or operation of any control, refer to the 
Operators Manual. 

4. Check Associated Equipment 

Before proceeding, ensure that any equipment used 
with the instrument is operating correctly. Verify that input 
signals are properly connected and that the interconnect- 
ing cables are not defective. Check that the ac-power- 
source voltage to all equipment is correct. 

5. Visual Check 

Perform a visual inspection. This check may reveal bro- 
ken connections or wires, damaged components, semicon- 
ductors not firmly mounted, damaged circuit boards, or 
other clues to the cause of an instrument malfunction. 

1. Power-up Tests 

The instrument performs automatic verification of much 
of the instrument's circuitry when cower is first applied. 6. Check Instrument Performance and Adjustment. 

The Kernel tests verify operation of the ~ i c r o ~ r o -  Check the performance of either those circuits where 
cessor, the ROM, and the RAM. If all Kernel tests Pass, a trouble appears to exist or the entire instrument. The 
second level of checks, the confidence tests, are per- apparent trouble may be the result of misadjustment. 
formed. The Confidence tests, when passed, give the User Complete performance check and adjustment instructions 
a high degree of assurance that the instrument is are given in Sections 4 and 5 of this manual. 
functioning properly. 

7. Isolate Trouble to a Circuit 
If a Kernel test or Confidence test fails, the area of 

failure is identified either by a message on the CRT (if the 
instrument is able to produce a display) or by an error 
code displayed on the front-panel LED indicators. If a 
failure occurs, refer to the 'Diagnostic Routines" discus- 
sion later in this section for definitions of error messages 
and LED error codes. 

Once a problem area has been identified, the associ- 
ated troubleshooting procedure should be performed to 
further isolate the problem. The troubleshooting pro- 
cedures are located on tabbed-foldout pages in the 
'Diagrams" section at the rear of this manual. 

2. Diagnostic Test and Exerciser Routines 

Each of the tests automatically performed at power-up, 
along with several other circuit exercising routines, may be 
individually selected by the user to further clarify the 
nature of a suspected failure. The desired test or exerciser 
is selected by scrolling through a menu of the available 
routines when under control of the Diagnostic Monitor. 
Entry into the Diagnostic Monitor and its uses are 
explained in the 'Diagnostic Routines" discussion later in 
this section. 

To isolate problems to a particular area, use any symp- 
toms noticed to help locate the trouble. Refer to the 
trouble-shooting charts in the 'Diagrams" section as an 
aid in locating a faulty circuit. 

When trouble symptoms appear in more than one cir- 
cuit, first check the power supplies, then check the 
affected circuits by taking voltage and waveform readings. 
Check first for the correct output voltage of each individual 
supply. These voltages are measured between the power 
supply test points and ground. (See schematic diagrams 8, 
9, 10, and associated circuit board illustrations in the 
'Diagrams" section.) If the power-supply voltages and r i p  
ple are within the listed ranges, the supply can be 
assumed to be working correctly. If they are outside the 
range, the supply may be either misadjusted or operating 
incorrectly. 

The Low Voltage Power Supply levels are interdepen- 
dent. All the low voltage supplies use the + 10 V reference 
for their reference levels. If more than one of the low volt- 
age supplies appears defective, repair them in the 
following order: + 10 V REF, +5 V Digital, +87 V, 
$42 V, +15 V, +5 VAnalog, -15 V, -8 V, and -5 V. 
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A defective component elsewhere in the instrument can 
create the appearance of a power-supply problem and 
may also affect the operation of other circuits. Use the 
power supply troubleshooting charts to aid in locating the 
problem. 

8. Check Circuit Board Interconnections 

After the trouble has been isolated to a particular cir- 
cuit, again check for loose or broken connections, 
improperly seated semiconductors, and heat-damaged 
components. 

9. Check Voltages and Waveforms 

Often the defective component can be located by 
checking circuit voltages or waveforms. Typical voltages 
are listed on the schematic diagrams. Waveforms indicated 
on the schematic diagrams by hexagonal-outlined numbers 
are shown adjacent to the diagrams. Waveform test points 
are shown on the circuit board illustrations. 

NOTE 

Voltages and waveforms indicated on the schematic 
diagrams are not absolute and may vary slightly 
between instruments. To establish operating condi- 
tions similar to those used to obtain these readings, 
see the voltage and waveform setup conditions 
preceding the waveform illustrations. 

Note the recommended test equipment, front-panel 
control settings, voltage and waveform conditions, 
and cable-connection instructions. Any special con- 
trol settings required to obtain a given waveform are 
noted under the waveform illustration. Changes to 
the control settings from the initial setup, other than 
those noted, are not required. 

10. Check Individual Components 

The following procedures describe methods of checking 
individual components. Two-lead components that are sol- 
dered in place are most accurately checked by first discon- 
necting one end from the circuit board. This isolates the 
measurement from the effects of the surrounding circuitry. 
See Figure 9-1 for component value identification and 
Figure 9-2 for semiconductor lead configurations. 

I W A R N I N G  ) 

To avoid electric shock, always disconnect the 
instrument from the ac power source before remov- 
ing or replacing components. 

When checking semiconductors, observe the static- 
sensitivity precautions located at the beginning of 
this section. 

TRANSISTORS. A good check of a transistor is actual 
performance under operating conditions. A transistor can 
most effectively be checked by substituting a known-good 
component. However, be sure that circuit conditions are 
not such that a replacement transistor might also be 
damaged. If substitute transistors are not available, use a 
dynamic-type transistor checker for testing. Static-type 
transistor checkers are not recommended, since they do 
not check operation under simulated operating conditions. 

When troubleshooting transistors in the circuit with a 
voltmeter, measure both the emitter-to-base and emitter- 
to-collector voltages to determine whether they are con- 
sistent with normal circuit voltages. Voltages across a 
transistor may vary with the type of device and its circuit 
function. 

Some of these voltages are predictable. The emitter-to- 
base voltage for a conducting silicon transistor will nor- 
mally range from 0.6 V to 0.8 V. The emitter-to-collector 
voltage for a saturated transistor is about 0.2 V. Because 
these values are small, the best way to check them is by 
connecting a sensitive voltmeter across the junction rather 
than comparing two voltages taken with respect to 
ground. If the former method is used, both leads of the 
voltmeter must be isolated from ground. 

If voltage values measured are less that those just 
given, either the device is shorted or no current is flowing 
in the external circuit. If values exceed the emitter-to-base 
values given, either the junction is reverse biased or the 
device is defective. Voltages exceeding those given for 
typical emitter-to-collector values could indicate either a 
nonsaturated device operating normally or a defective 
(open-circuited) transistor. If the device is conducting, volt- 
age will be developed across the resistors in series with it; 
if open, no voltage will be developed across the resistors 
unless current is being supplied by a parallel path. 

When checking emitter-to-base junctions, do not use 
an ohmmeter range that has a high internal current. 
High current may damage the transistor. Reverse 
biasing the emitter-to-base junction with a high 
current may degrade the current-transfer ratio (Beta) 
of the transistor. 
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A transistor emitter-to-base junction also can be 
checked for an open or shorted condition by measuring 
the resistance between terminals with an ohmmeter set to 
a range having a low internal source current, such as the 
R x 1 kQ range. The junction resistance should be very 
high in one direction and much lower when the meter 
leads are reversed. 

When troubleshooting a field-effect transistor (FET), the 
voltage across its elements can be checked in the same 
manner as previously described for other transistors. How- 
ever, remember that in the normal depletion mode of 
operation, the gate-to-source junction is reverse biased; in 
the enhanced mode, the junction is forward biased. 

INTEGRATED CIRCUITS. An integrated circuit (IC) can 
be checked with a voltmeter, test oscilloscope, or by direct 
substitution. A good understanding of circuit operation is 
essential when troubleshooting a circuit having IC 
components. Use care when checking voltages and 
waveforms around the IC so that adjacent leads are not 
shorted together. An IC test clip provides a convenient 
means of clipping a test probe to an IC. 

HYBRIDS. Hybrid components can best be checked by 
observing voltages and waveforms on the circuit board. 
Measurements should not be made on any hybrid 
component while out of the circuit as they may easily be 
damaged. Direct substitution is the best troubleshooting 
method when a hybrid failure is suspected. The CH 1 and 
CH 2 hybrids are matched, and should be replaced as a 
matched pair. 

When checking a diode, do not use an ohmmeter 
scale that has a high internal current. High current 
may damage a diode. Checks on diodes can be per- 
formed in much the same manner as those on 
transistor emitter-to-base junctions. Do not check 
tunnel diodes or back diodes with an ohmmeter; use 
a dynamic tester, such as the TEKTRONIX 576 
Curve Tracer. 

DIODES. A diode can be checked for either an open or 
a shorted condition by measuring the resistance between 
terminals with an ohmmeter set to a range having a low 
internal source current, such as the R x 1 kR range. The 
diode resistance should be very high in one direction and 
much lower when the meter leads are reversed. 

Silicon diodes should have 0.6 to 0.8 V across their 
junctions when conducting. Higher readings indicate that 
they are either reverse biased or defective, depending on 
polarity. 

Light Emitting Diodes (LEDs) should have 1.5 to 2.2 V, 
depending on their current and color, across their junctions 
when conducting. Higher readings usually indicate the 
diodes are open, especially if they are not illuminated (ON). 

RESISTORS. Check resistors with an ohmmeter. Refer 
to the 'Replaceable Electrical Parts" list for the tolerances 
of resistors used in this instrument. A resistor normally 
does not require replacement unless its measured value 
varies widely from its specified value and tolerance. 

INDUCTORS. Check for open inductors by checking 
continuity with an ohmmeter. Shorted or partially shorted 
inductors can usually be found by checking the waveform 
response when high-frequency signals are passed through 
the circuit. 

CAPACITORS. A leaky or shorted capacitor can best 
be detected by checking resistance with an ohmmeter set 
to one of the highest ranges. Do not exceed the voltage 
rating of the capacitor. The resistance reading should be 
high after the capacitor is charged to the output voltage of 
the ohmmeter. An open capacitor can be detected with a 
capacitance meter or by checking whether the capacitor 
passes ac signals. 

ATTENUATORS. The Attenuators are built as complete 
assemblies and should not be taken apart. If an 
Attenuator is suspected as having failed, direct 
substitution is the recommended troubleshooting method. 

11. Repair and Adjust the Circuit. 

If any defective parts are located, follow the replace- 
ment procedures given under 'Corrective Maintenance" in 
this section. After any electrical component has been 
replaced, the performance of that circuit and any other 
closely related circuit should be checked. Since the power 
supplies affect all circuits, performance of the entire instru- 
ment should be checked if work has been done on the 
power supplies or if the power transformer has been 
replaced. Readjustment of the affected circuitry may be 
necessary. Refer to the 'Performance Check" and 
'Adjustment Procedure", Sections 4 and 5 of this manual. 

DIAGNOSTIC ROUTINES 

The diagnostic routines contained in the instrument 
operating firmware consist of the various power-up tests, 
automatically performed when power is first applied, and 
several circuit exerciser routines. The test or exerciser rou- 
tines are selected by scrolling through a menu of available 
routines when the firmware is under control of the Diag- 
nostic Monitor. Monitor control is indicated by the 
message 'DIAGNSTIC. PUSH A16 TRIG TO EXIT" 
displayed in the top CRT graticule division. 
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Entry into the monitor is automatic if a power-up test 
fails. The user may also force entry into the Diagnostic 
Monitor from the normal operating mode by holding in the 
front-panel AV and At push buttons and then pressing the 
front-panel SLOPE push button. Exiting the monitor is 
accomplished by pressing in the A/B TRIG push button, as 
instructed by the CRT readout display. 

Depending on how the Diagnostic Monitor was entered 
(from normal mode or as a result of a power-up test 
failure), the first menu item displayed may vary; entry into 

the monitor from the normal mode begins at ALL TESTS 
while entry from power-up starts at the first failed test. 
Since, in a failure mode, the CRT readout may not be able 
to display the selected menu item, the VERT TRIGGER 
SOURCE indicator illuminates as a reference when ALL 
TESTS is selected. With the VERT TRIGGER SOURCE 
indicator illuminated, the user may scroll to the desired 
test or exerciser routine using the test order called out in 
Table 6-4 or Table 6-5 respectively. Whether the menu is 
displayed or not, scrolling is accomplished by pressing 
either the front-panel upper TRIGGER MODE switch to 
increment or the lower TRIGGER MODE switch to decre- 
ment the menu position by one. 
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Routine 

Type 

All Testsa 

Test 

Test 

Test 

Type 
Number 

00 

Lit 
LED 

VERT 

"VERT TRlG SOURCE indicator lights when in ALL TESTS as a visual reference in the event a CRT display can not be produced. 

the A/B TRIG switch is stuck during power-up, the oscilloscope will branch to "normal" operation after a short delay. The associ- 
ated error message will only be visible momentarily if the CRT is warmed-up. 

Weadout Board error codes are also displayed on the + and - Trigger SLOPE LEDs. 

Tests 

Error Code 
Meaning 

The left digit is the option number and the right 
digit is the test number of the first failing test of 
the last ALL TESTS run. When looping, it 
shows the last failing test. 

Left digit is option number and right digit is 
device number. See Table 6-6 for main box 
kernel test failure codes.d 

Interrupt request is missing or has wrong 
period. 

Trigger COUPLING lower. 
Trigger COUPLING upper. 
MEASLIREIHELP 
CH 1 Coupling lower. 
CH 1 Coupling upper. 
CH 4 VOLTSIDIV 
CH 3 VOLTSIDIV 
INIT@50°/o 
CH 2 Coupling lower. 
CH 2 Coupling upper. 
CH 2 INVERT 
CH 1 VERTICAL MODE 
CH 2 VER-TICAL MODE 
ADD VERTICAL MODE 
CH 3 VERTICAL MODE 
CH 4 VERTICAL MODE 
STEPIAUTO 
SAVE HELP 
RECALL HELP 
CHOPIALT VERTICAL MODE 
20 MHz BW LIMIT 
XI0 MAG 
TRACKIINDEP 
At (delta time). 
AV (delta volts). 
Trigger SLOPE 
Trigger SOURCE lower. 
Trigger SOURCE upper. 
Trigger MODE lower. 
Trigger MODE upper. 
A16 TRIG select. 

Table 
Sequence of 

Routine 
Name 

All 

Kernel Test 

Interrupt Request 

Switch Stuck 

I 

I 

I 

dThis test is not user-selectable but is run automatically during cycle mode. 

6-4 
Diagnostic 

Error 
Code 

ZZ 

ZZ 

01 

01 
02 
03 
04 
05 
11 
12 
13 
14 
15 
25 
31 
32 
33 
34 
35 
41 
42 
43 
44 
45 
5 1 
52 
53 
54 
55 1 61 
62 
63 
64 

I 6!jb 
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Table 6-4 (cont) 

Test 1 05 1 ADD 1 Main Board AUTO LVL failed to trigger. 
Negative level not negative enough. 

Test 

Routine 

TY pe 

Test 

blf the A/B TRIG switch is stuck during power-up, the oscilloscope will branch to "normal" operation after a short delay. The associ- 
ated error message will only be visible momentarily if the CRT is warmed-up. 

Error 
Code 

0 1 

04 

Test 

=Readout Board error codes are also displayed on the + and - Trigger 

Error Code 
Meaning 

Shift register failure.c(- Trigger LED). 

TY pe 
Number 

03 

*This test is not user-selectable but is run automatically during cycle mode. 

CH 4 

EVERT TRIG SOURCE indicator lights when in ALL TESTS as a visual reference in the event a CRT display can not be produced. 

06 

Table 6-5 
Sequence of Exerciser Routinese 

Lit 
LED 

CH 3 

Routine 
Name 

Readout Board 

Calibration Data 

INVERT 

Routine Control 

Routine 

Type 

Exerciser 

Exerciser 

Exerciser 

Exerciser 

Exerciser 

Exerciser 

Exerciser 

Exerciser 

When the desired Test or Exerciser has been selected, 
the operator has two types of control that may be exer- 
cised over the routine: STARTISTOP and LOOP. 

02 

X I  
X2 
1X 

RAM Battery 

Starting or stopping the execution of the selected rou- 
tine is controlled by the front-panel TRIGGER COUPLING 
switches. Pressing the upper switch starts the routine; 
pressing the lower switch stops it. 

Readout RAM failureC (+ Trigger LED). 

Parity error on read (bit 0 set). 
Out of limits (bit 1 set). 
Bad checksum (bit 4 set). 

All of the test routines may be set to LOOP mode (con- 
tinuously repeated) by pressing the front-panel upper 
TRIGGER SOURCE switch while the routine is selected 
but not executing. The LOOP feature will cause the routine 
to be continuously repeated once started until stopped 
when the operator presses the lower TRIGGER COU- 
PLING switch. Once the routine is stopped, the LOOP 
feature may be disabled by pressing the lower TRIGGER 
SOURCE switch. 

X4 
2X 
4X 

01 
02 

Routine 
Function 

Display Pots and 
Switches. 

Examine Calibration 
Data in RAM. 

Clears Cycle Errors. 

Display ROM Headers. 

Display Operating 
Time and Power Cycle 
Count. 

Select Setup to Use at 
Power-Up. 

EnableIDisable Setup 
SAVE and Sequence 
Definition. 

Initialize Setups. 

Type 
Number 

0 1 

02 

03 

04 

05 

06 

07 

08 While a Test or Exerciser routine is executing, the Diag- 
nostic Monitor Control message on the top line of the CRT 
display will be cleared as an indication that a routine is 
running. When test routines are looping, the message 

EAdditional Diagnostic Exercisers for extended functions are in 'LOOP" is displayed in the bottom division of the CRT 
Appendix A of the Operators Manual. graticule. 

Negative level too negative. 
Positive level not positive enough. 
Positive level too positive. 

Battery voltage too low. 
Battery voltage too high. 

ON 
LED 

CH 1 

CH 2 

CH 3 

CH 4 

ADD 

INVERT 

CHOP 

BW LIMIT 
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Display Format 

The Tests and Exercisers routines display information 
about the routine type and number, as well as any test 
results, at the bottom of the CRT display. The readout line 
is formatted as follows: 

OD TYPE XY STATUS ZZ LOOP OD<ABCC> 

The information is defined as follows: 

"OD" is a two-character option designator identifying 
the option that this particular line of diagnostic information 
refers to (see Options manual for details). For the basic 
instrument, the OD location is blank. 

"TYPE" refers to routine type: All Tests (ALL), Test 
(TEST), Exerciser (EXER), or Calibration (CAL). 

"X" indicates which bit of the 'Option Select Register" 
is set to turn on the option called out by 'OD" (see 
Options manual for description of Options Select Register). 
This bit is zero for the basic instrument. 

16 #I  ' Y IS the TYPE number of the routine (see the 'Type 
Number" column of Table 6-4). 

"STATUS" shows the results of the last time a selected 
test routine ran: either PASS or FAIL. This space is blank 
for exerciser and calibration routines. When the diagnos- 
tics are called up from normal operating mode, the space 
will be blank until the selected test is executed. 

"ZZ" is a two-digit error code identifying the nature of 
the failure in a failed test (see the 'Error Code" column of 
Table 6-4). 

"OD" is a two-character option designator showing 
which option failed first while in the CYCLE mode (the 
same codes as for 'OD" at the start of the readout line). 

"A" identifies the option-select bit for the failing option 
(the same code as for 'X"). 

I6 19 ' 6 IS the test Type Number where the failure occurred 
(the same codes as for 'Y"). 

"CC" is the error code for the test (the same codes as 
for 'ZZ"). 

Kernel Tests 

The Kernel tests are those tests which, when failed, are 
considered 'fatal" to the operation of the Microprocessor. 
Failure of a Kernel test will cause the front-panel TRIG'D 
indicator to flash, and certain of the other front-panel indi- 
cators will be illuminated with an error code. The code 
points to the area of failure as indicated in Table 6-6. 
Tables 6-7 and 6-8 are used to determine the option and 
device numbers used in Table 6-6. Only the basic instru- 
ment codes are given in Table 6-6. Option codes are 
defined in the 'Options Service Manual." 

Table 6-6 
Kernel Test Failure Codes 

Failure Codes 1 
Option 

0 

0 

0 

0 

"OD<ABCC>" is the CYCLE mode failure indicator. 
CYCLE mode, when entered by removing the NO 
CAUCAL jumper (P501) before turning the instrument on, 
causes the instrument to continuously LOOP through the 
Power Up Diagnostic Tests. If a failure occurs, the cycle- 
failure data, identifying the first failure encountered, is writ- 
ten to RAM. Thereafter, at each power-up, the Diagnostic 
Monitor is automatically entered, and the failure data is 
displayed. The failure data must be cleared from the RAM 
location to eliminate the CYCLE mode failure display (see 

Device 

0 

"LOOP" indicates when a selected test is set to the F 

CYCLE ERROR CLEAR Exerciser 03). The information 
displayed is an abbreviated version of the previous items: 

Failing Device 

Control Board RAM 

1 

2 

3 

Table 6-7 
Front-Panel LED Option Codes 

ROM U2160 

ROM U2260 

Reset Control Circuitrv 

LOOP mode. 
1 Buffer ROM U2160 

Option Code 

Option 
Number 
(in Hex) 

0 

F 

Option 
Name 

Basic Instrument 

Options Buffer 
Board 

CH 1 
LED 

(bit 3) 

OFF 

ON 

CH 2 
LED 

(bit 2) 

OFF 

ON 

CH 3 
LED 

(bit 1) 

OFF 

ON 

CH 4 
LED 

(bit 0 )  

OFF 

ON 
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Table 6-8 
Front-Panel LED Device Codes 

Test checks: Data bus lines and the Data Bus Driver. 

Even if a Kernel test fails, the operator may try to go to 
normal oscilloscope operation by pressing the AIB TRIG 
select push button. Depending on the exact nature of the 
failure, the instrument may or may not be functional. 

Kernel tests are automatically executed at power-up. 
The Kernel tests are divided into RAM tests and ROM 
tests as follows: 

RAM TEST. This test is done with a complementary 
data pattern starting at the highest RAM address available 
and continuing to the lowest. The process reads and 
saves the original data, and then writes a pattern of 
01010101's (55 Hex) at the highest RAM memory address. 
The data is then read back to see if it is still 55 (Hex). 
Next a complementary pattern of 10101010 (AA Hex) is 
written to the same address. Then the address content is 
read back and tested to see if it is still AA (Hex). After the 
memory is checked, the original data is written back into 
the memory address. RAM TEST then checks the next 
lower address. The testing continues until all of RAM is 
checked. 

Test checks: RAM address decoding, RAM address 
lines, RAM data lines, RAM memory, and Data Bus 
Buffers. 

ROM TEST. The ROM test performs three checks on 
each of the system read-only memories. 

Data Bus Drive-Two locations containing 
complementary data patterns are read. 

Correct Part-A byte in the ROM being checked is 
compared to the most-significant byte of the addressed 
ROM block (starting address of where the ROM should be 
installed). 

Test checks: ROM address decoding and proper 
installation of ROM components. 

Checksum-A sixteen bit, spiral-add checksum is 
calculated and compared to a two-byte value stored in 
ROM being checked. 

Test checks: ROM contents, ROM addressing, ROM 
data lines, and the Data Bus Driver. 

Confidence Tests 

The Confidence tests provide checks for much of the 
remaining circuitry to ensure that instrument operation is 
correct. Confidence tests are performed automatically at 
power-up after the Kernel is determined to be functional or 
initiated by the operator from the Diagnostic Monitor. 

A failure of any Confidence test during power-up will 
pass control to the Diagnostic Monitor; this permits the 
test results to be examined. Descriptions of the 
Confidence tests follow. 

INTERRUPT REQUEST (Test 01). Ten consecutive 
interrupt cycles are checked to ensure that succeeding 
interrupts occur not more than 4.5 ms apart (5600 'E" 
cycles). 

Test checks: Interrupt Timer circuitry. 

SWITCH STUCK (Test 02). The front-panel, 
momentary-contact switches are scanned, checking for a 
closed switch. At power-up, the test runs immediately. 

By holding one of the momentary switches in a closed 
position when power is first applied, this test will fail, and 
the Diagnostic Monitor will be entered. When the test is 
started from the Diagnostic Monitor, a one-half second 
delay is incorporated to allow the COUPLING (test start) 
switch to return to its normal (open) position. Table 6-4 
defines the error codes that may be encountered when a 
switch is detected as closed. 
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NOTE 

When pressing the lower TRIGGER COUPLING 
switch to stop this test, an error code may be gen- 
erated. This is normal and does not indicate an 
actual failure. 

Test checks: Momentary switches, row scanning 
circuitry, and column scanning circuitry. 

READOUT BOARD (Test 03). This two-part test checks 
the interface to the Readout Board from the 
Microprocessor and the character RAM circuits. 

Processor Interface Test-The Microprocessor loads 
the three, eight-bit shift registers with an alternating bit 
pattern that is then shifted back to the processor for 
comparison. 

Test checks: Data Registers, data strobes (clocks), 
and the data input and output lines. 

RAM Test-A '1" is rotated through each byte of the 
Readout RAM, one bit at a time. Each time an additional 
bit is rotated into the byte, the byte is loaded into the 
processor interface and clocked back to the processor for 
comparison. The byte is then restored to its original 
content, and each successive byte is tested in the same 
manner. 

Test checks: Readout RAM addressing, Readout RAM 
data lines, and RAM readlwrite capability. 

CALIBRA'I'ION DATA (Test 04). Three checks are 
performed on the RAM to verify its contents. 

Checksum Test-The contents of locations containing 
calibration constants are checksummed using a spiral-add 
technique. The result is compared to the stored checksum 
generated at the time of calibration. 

Limit Test-Checks for valid calibration data. 

Test checks: The contents of locations containing 
calibration data are compared to their stored limits. 

MAIN BOARD (Test 05). The AUTO LVL triggering 
feature (a routine stored in firmware) is operated to detect 
the peaks of a Line Trigger signal. Detected peaks are 
compared to expected values to verify operation (and 
calibration) of interrelated signal processing circuits. 

Test checks: Line Trigger source, the A-Trigger 
generation circuitry, and Control DAC U2101 (located on 
the Control board, diagram 2). 

BATTERY VOLTS (Test 06). The battery voltage is 
read and compared to stored constants. If the voltage is 
above or below the stored limits the appropriate error code 
is displayed. 

Test checks: Battery voltage, voltage follower 
operational amplifier U2620C, and CR2770. 

Exerciser Routines 

The Exerciser routines (see Table 6-5) allow the opera- 
tor to set and examine various bytes of control data used 
in determining instrument function. 

POTS AND SWITCHES (Exerciser 01). This routine 
displays the values that the Microprocessor detects as the 
various digitized pots and switches are activated. The left 
half of the top line of the display appears after turning a 
pot. The right half of the top line of the CRT display 
appears after pressing a switch. The top line of the CRT 
display has the following format: 

AA BB CC DEEE FF GG HI JJ KL 

The format is defined as follows: 

Test checks: RAM addressing and RAM contents. 

Parity Test-As each of the calibration constants is 
read for the Checksum test above, the parity of each 14- 
bit word is checked. 

Test checks: CALIBRATION DATA integrity and RAM 
CALIBRATION DATA retention. 

"AA" is the code of the most-recently-activated poten- 
tiometer (see Table 6-9 for definition of pot codes). 

"BB" is the current value (in hexadecimal) of pot AA. 
See Table 6-9 for the approximate range of codes for the 
CCW (counter clockwise) and CW (clockwise) potentiome- 
ter rotations. 
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"CC" is the previous value (in hexadecimal) of pot AA. 

"D" is the DAC Multiplexer code used to select pot AA 
(see Table 6-9). 

Table 6-9 
Potentiometer Codes and Values (Exerciser 01) 

Rotation Values I Potentiometer 

"EEE" is the 12-bit DAC value (in hexadecimal) associ- 
ated with pot AA. See Table 6-9 for the approximate 
range of codes for the CCW (counter clockwise) and CW 
(clockwise) potentiometer rotations. 

"FF" is the code of the previously-activated potentiom- 
eter (see Table 6-9). 

"GG" is the row code of the most-recently-activated 
switch (see Table 6-10 for definition of row codes). 

"H" is the switch-position code: 0 for open; C for 
closed. 

"I" is the column code of the most-recently-activated 
switch (see Table 6-1 0). 

"JJ" is the row code for the previously-activated 
switch. 

"K" is the switch-position code: 0 for open; C for 
closed. 

"L" is the column code for the previously-activated 
switch. 

FF 

FF 

80 

NOTE 

For all momentary switches (except A/B TRIG) only 
the closed position will be shown in the switch- 
position code locations (H and K). The A/B TRIG 
switch has both the open and the closed positions 
shown. 

'The A REF OR DLY POS and A controls are both 180° offset 
pairs that continuously rotate. Displayed BB values jump and 
the AA code changes when instrument software switches 
between the A and B sections. The D code position shows the 
two most-significant bits of the 14-bit DAC output (in hexade- 
cimal), effectively generating 5.5 turn potentiometer values. 

4FFF 

5FFFb 

6800 

bThe potentiometer midpoint value is 5800, and the intensity is 
off (MIN). Maximum intensity is at both the CCW and CW 
positions. 

00 

00 

FF 

4800 

5FFFb 

6FFF 

15 

16 

17 

TRACE SEP 

READOUT INTENSITY 

Trace INTENSITY 
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Table 6-10 
Pots and Switches Column 

and Row Code Definitions (Exerciser 01) 

Column 

0 1 
0 
0 
0 

j 
4 

1 0 
1 1 
1 2 
1 3 
1 4 

2 0 
2 1 
2 2 
2 3 
2 4 

3 0 
3 1 
3 2 
3 3 
3 4 

4 0 
4 1 
4 2 
4 3 
4 4 

CALIBRATION RAM EXAMINE (Exerciser 02). This "DDDD" is the 14-bit word stored at that location (13 
routine allows the operator to examine the contents of 256 bits of data and one parity bit). 
decimal locations, 00 (Hex) through FF (Hex), in RAM. 
When entered, the Exerciser displays the contents of RAM 
location 00 (Hex) on the top line of the CRT display. One 

Definition 

Trig COUPLING Down 
Trig COUPLING Up 

hundred and seventy calibration constants reside between "P" is a parity indicator for the data word: X indicates 
addresses 01 (Hex) and AA (Hex). Calibration constants even parity; blank is odd parity. 
residing between 01 (Hex) and 6E (Hex) should have odd 
parity as explained below. The remaining locations may be 
of either parity. The readout display line has the following 
format: 

AA DDDD P 
Pushing the upper or lower TRIGGER MODE switch will 

increment or decrement the RAM address by 16 (1 0 Hex) 

Row 

Code 

(GG) 

5 
5 

The format is defined as follows: 

MEASUREIHELP 2 Unused 

CH 1 Coupling Down 3 Unused 

respectively. Similarly, pushing the upper or lower 
TRIGGER SOURCE switch will increment or decrement 

Column 

Code 

(1) 

0 
1 

CH 1 Coupling Up 

CH 4 VOLTSIDIV 
CH 3 VOLTSIDIV 
INIT @ 50% 
CH 2 Coupling Down 
CH 2 Coupling Up 

CH 1 VOLTSIDIV LSB 
CH 1 VOLTSIDIV Bit 2 
CH 1 VOLTSIDIV Bit 3 
CH 1 VOLTS DIV MSB 
CH 2 INVERT 

CH 2 VOLTSIDIV LSB 
CH 2 VOLTSIDIV Bit 2 
CH 2 VOLTSIDIV Bit 3 
CH 2 VOLTSIDIV MSB 
B ENDS A 

SECIDIV LSB 
SECIDIV Bit 2 
SECIDIV Bit 3 
SECIDIV MSB 
AIB SWP Select 

"AA" is the eight-bit address in hexadecimal notation. the address by 1 respectively. 

Definition 

READOUT Scale Factors 
Unused 

6 
6 
6 
6 
6 

7 
7 
7 
7 
7 

8 
8 
8 
8 
8 

9 
9 
9 
9 
9 

4 Unused 

0 
1 
2 
3 

CH 1 VERT MODE 
CH 2 VERT MODE 
ADD VERT MODE 
CH 3 VERT MODE 
CH 4 VERT MODE 

STEPIAUTO , SAVE HELP 
2 
3 
4 

0 
1 
2 
3 
4 

0 
1 
2 
3 
4 

RECALL HELP 
CHOPIALT 
BW LIMIT 

X I 0  MAG 
TRACKINGIINDEP 
At 
AV 
Trig SLOPE 

Trig SOURCE Down 
Trig SOURCE Up 
Trig MODE Down 
Trig MODE Up 
AIB TRIG Select 
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CYCLE ERROR CLEAR (Exerciser 03). This routine 
provides a way to clear the cycle-failure data written to the 
RAM when a CYCLE mode failure occurs. Interpretation of 
the cycle failure data is explained in the 'Display Format" 
description provided earlier in this section. Until the data 
is cleared, each time the instrument is powered up, the 
Diagnostic Monitor is entered. 

Clearing the RAM location (and the CYCLE ERROR 
message) is done by scrolling to EXER 03 (CLEAR CYCLE 
ERROR) and pressing the following switches in sequence: 

TRIGGER COUPLING upper (starts exerciser), 
TRIGGER SOLIRCE lower, 
TRIGGER MODE lower, then 
TRIGGER COUPLING lower (exits the exerciser). 

When the CYCLE ERROR CLEAR routine is success- 
fully executed, the cycle failure data will disappear from 
the display. 

DISPLAY ROM HEADERS (Exerciser 04). This routine 
displays the Standard Tektronix ROM Header of each 
system ROM on the top line of the CRT display. The 
readout line has the following format: 

CCCC PPPP SS AAAA OD 

The definition of the format is as follows: 

"CCCC" is a two-byte hexadecimal checksum. 

"PPPP" is the four middle digits of the ROM part 
number. 

"SS" is the suffix of the ROM part number (version 
number). 

"AAAA" is the starting address of the ROM (address 
where the ROM should be installed). 

"OD" is a two-character option designator identifying 
the option that this particular line of diagnostic information 
refers to (see Options manual for details). For the basic 
instrument, the OD location is blank. 

Pressing the upper TRIGGER COUPLING switch incre- 
ments the routine to the next ROM Header; pressing the 
lower TRIGGER COUPLING switch exits the routine. 

HRS ON and OFFION CYCLES (Exerciser 05). This 
routine displays the Operating Time and Power Cycle 
Count (see Operators Manual). 

POWER-UP SETUP (Exerciser 06). This routine selects 
the setup to use at power-up (see Operators Manual). 

SAVE ENABLE (Exerciser 07). This routine will 
EnableIDisable setup SAVE and sequence definition (see 
Operators Manual). 

SETUP INIT (Exerciser 08). This routine destroys all 
saved setups (see Operators Manual). 

CONTROLLER LATCHES EXERCISER. This routine is 
not user selectable, but runs automatically when the 
Diagnostic Monitor is waiting for a key activation. 
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The routine first sets latches U2301 and U2201 
(diagram 2). It then pulses the B SWP CLK line (pin 13 of 
U2660, diagram I ) ,  as a scope trigger, and rotates a '0" 
through 15 of the 16 latched bits. Bit 16 is not set since it 
would reset Interrupt Timer U2640 (diagram 1) and upset 
processor interrupt timing. By externally triggering a test 
oscilloscope on the B SWP CLK signal line and observing 
the shifted timing relationships of the latched signals, 
proper operation of the DAC latches may be verified. 

NOP KERNEL EXERCISER. This exerciser is not a 
firmware routine, but rather a forced hardware condition. It 
is best suited for troubleshooting an inoperative Control 
Board, as it exercises only the Microprocessor address 
bus (see Table 6-1 1) and the associated Address Decode 
circuitry. By moving Jumper P503 (diagram 1) to the 
Diagnostic position, Data Bus Buffers U2350 and U2450 
are disabled, and the Microprocessor is forced into a NOP 
(no operation) loop. This causes the address on the 
address bus to be continuously incremented for exercising 
the Address Decode circuitry. Troubleshooting of kernel 
addressing with an oscilloscope or logic analyzer is then 
possible. 

Table 6-11 
NOP Test Data 

U2140 
Pin # 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 

Signal 
Name 

A0 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A1 0 
A1 1 
A1 2 
A1 3 
A1 4 
A1 5 

1 CYCLE 
Time 

6.39 1s 
12.79 1s 
25.59 1s 
51.18 1s 
102.4 1s 
204.7 1s 
409.4 ps 

81 8.9 1s 
1638 1s 
3275 1s 
6.55 ms 
13.1 ms 
26.2 ms 
52.4 ms 
104.8 ms 

Frequency 

312.5 kHz 
156.3 kHz 
78.1 5 kHz 

39.075 kHz 
19.53 kHz 
9.769 kHz 
4.88 kHz 
2.44 kHz 
1.22 kHz 
610.6 Hz 
305.3 Hz 
152.6 Hz 
76.3 Hz 

38.16 Hz 
19.08 Hz 
9.54 Hz 
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CORRECTIVE MAINTENANCE 

INTRODUCTION 

Corrective maintenance consists of component replace- 
ment and instrument repair. This part of the manual 
describes special techniques and procedures required to 
replace components in this instrument. If it is necessary to 
ship your instrument to a Tektronix Service Center for 
repair or service, refer to the 'Instrument Repackaging 
Instructions" in Section 2. 

MAINTENANCE PRECAUTIONS 

To reduce the possibility of personal injury or instru- 
ment damage, observe the following precautions. 

1. Disconnect the instrument from the ac power source 
before removing or installing components. 

2. Verify that the line-rectifier filter capacitors are 
discharged prior to performing any servicing. 

3. Use care not to interconnect instrument grounds 
which may be at different potentials (cross grounding). 

cies. Always use direct-replacement components, 
unless it is known that a substitute will not degrade 
instrument performance. 

Special Parts 

In addition to the standard electronic components, 
some special parts are used in the instrument. These com- 
ponents are manufactured or selected by Tektronix, Inc. to 
meet specific performance requirements, or are manufac 
tured for Tektronix, Inc. in accordance with our 
specifications. The various manufacturers can be 
identified by referring to the 'Cross Index-Manufacturer's 
Code Number to Manufacturer" at the beginning of the 
'Replaceable Electrical Parts" list. Many of the mechanical 
parts used in this instrument were manufactured by Tek- 
tronix, Inc. Order all special parts directly from your local 
Tektronix Field Office or representative. 

Ordering Parts 

When ordering replacement parts from Tektronix, Inc., 
be sure to include all of the following information: 

I. lnstrument type (include modification or option 
numbers). 

2. lnstrument serial number. 
4. When soldering on circuit boards or small insulated 

wires, use only a 15-watt, pencil-type soldering iron. 

OBTAINING REPLACEMENT PARTS 

Most electrical and mechanical parts can be obtained 
through your local Tektronix Field Office or representative. 
However, many of the standard electronic components can 
usually be obtained from a local commercial source. 
Before purchasing or ordering a part from a source other 
than Tektronix, Inc., please check the 'Replaceable 
Electrical Parts" list for the proper value, rating, tolerance, 
and description. 

NOTE 

Physical size and shape of a component may affect 
instrument performance, particularly at high frequen- 

3. A description of the part (if electrical, include its full 
circuit component number). 

4. Tektronix part number. 

MAINTENANCE AIDS 

The maintenance aids listed in Table 6-12 include items 
required for performing most of the maintenance pro- 
cedures in this instrument. Equivalent products may be 
substituted for the examples given, provided their charac 
teristics are similar. 
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Table 6-12 
Maintenance Aids 

2. Flat-bit Screwdriver 

Description 

1. Soldering Iron 

3-inch shaft, 3/32 inch Assembly and disassembly. I Xcelite Model R3323. 
bit. 

3. Torx Screwdriver 

Specification 

15 to 25 W. 

8 112 in. 003-0293-00 1 3 112 in. 003-0445-00. 

Usage 

General soldering and 
unsoldering. 

Tip sizes: #T9, #T10, 
#T15, #T20. 

4. Nutdrivers 

Example 

Antex Precision Model C. 

3/16 inch,l/4 inch, and Assembly and disassembly. I Xcelite #6. #8 and # lo .  
5/16 inch 

Assembly and disassembly. 

5. Open-end Wrenches 

Tektronix Part Numbers 

#T9 003-0965-00 

114 inch, 5/16 inch, 7/16 Assembly and disassembly. 
inch. I 

6. Allen Wrenches 

7. Long-nose Pliers 

11. Pin-replacement kit 

I I I 
0.050 inch, 1/16 inch. 

8. Diagonal Cutters 

9. Vacuum Solder Extractor 

10. Spray Cleaner 

Replace circuit board connector Tektronix Part Number 
pins. 1 040-0542-00. 

Assembly and disassembly. 

Component removal and 
replacement. 

Diamolloy Model LN55-3. 

No static charge 
retention. 

No-Noise 

12. IC-Removal Tool 

End-Lead Pin Connectors 

Component removal and 
replacement. 

Unsoldering static sensitive 
devices and components on 
multilayer boards. 

Switch and Pot cleaning. 

13. lsopropyl Alcohol 

Interconnections in this instrument are made with pins Pin connectors used to connect the wires to the inter- 
soldered onto the circuit boards. Several types of mating connect pins are factory assembled. They consist of 
connectors are used for the interconnecting pins. The fol- machine-inserted pin connectors mounted in plastic hold- 
lowing information provides the replacement procedures ers. If the connectors are faulty, the entire wire assembly 
for the various type connectors. should be replaced. 

Diamalloy Model M554-3. 

Pace Model PC-1 0. 

Tektronix Part Number 
006-0442-02. 

Removing DIP IC packages. Augat T114-1. 

Reagent grade. Cleaning attenuator and front 
panel assemblies. 

2-lsopropanol. 
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Multipin Connectors 

When pin connectors are grouped together and 
mounted in a plastic holder, they are removed, reinstalled, 
or replaced as a unit. If any individual wire or connector in 
the assembly is faulty, the entire cable assembly should be 
replaced. Multipin connector orientation is indexed by a tri- 
angle on the cable connector and a 1 or triangle on the cir- 
cuit board. Slot numbers may be molded into the 
connector. Be sure these index marks are aligned with 
each other when the multipin connector is reinstalled. 

TRANSISTORS, INTEGRATED CIRCUITS, 
AND HYBRID CIRCUITS 

Transistors, integrated circuits, and hybrid circuits 
should not be replaced unless they are actually defective. 
If removed from their sockets or unsoldered from the cir- 
cuit board during routine maintenance, return them to their 
original board locations. Unnecessary replacement or 
transposing of semiconductor devices may affect the 
adjustment of the instrument. When a semiconductor is 
replaced, check the performance of any circuit that may be 
affected. 

Any replacement component should be of the original 
type or a direct replacement. Bend transistor leads to fit 
their circuit board holes, and cut the leads to the same 
length as the original component. See Figure 9-2 in the 
'Diagrams" section for lead-configuration illustrations. 

The heat-sink-mounted power supply transistors are 
insulated from the heat sink with a heat-transferring insu- 
lator pad. Reinstall the insulator pads and bushings when 
replacing these transistors. Do not use any type of heat- 
transferring compound on the insulator pads. 

NOTE 

After replacing a power transistor, check that the 
collector is not shorted to the heat sink before apply- 
ing power to the instrument. 

To remove socketed dual-in-line packaged (DIP) 
integrated circuits, pull slowly and evenly on both ends of 
the device. Avoid disengaging one end of the integrated 
circuit from the socket before the other since this may 
damage the pins. 

To remove a soldered DIP IC when it is going to be 
replaced, clip all the leads of the device and remove the 

leads from the circuit board one at a time. If the device 
must be removed intact for possible reinstallation, do not 
heat adjacent conductors consecutively. Apply heat to pins 
at alternate sides and ends of the IC as solder is removed. 
Allow a moment for the circuit board to cool before 
proceeding to the next pin. 

Hybrid circuits and heatsinks are removed as a unit by 
removing the mounting nuts at the four corners of the 
heatsinklhousing. A firm downward pressure at the center 
of the heatsink will aid in installation/removal of the nuts. 
The hybrid circuit substrate is bonded to the 
heatsinklhousing casting. Attempting to separate the 
hybrid device from its heatsink will damage the device. 

SOLDERING TECHNIQUES 

The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used to 
remove or replace parts. General soldering techniques, 
which apply to maintenance of any precision electronic 
equipment, should be used when working on this 
instrument. 

I W A R N I N G  1 

To avoid an electric-shock hazard, observe the fol- 
lowing precautions before attempting any soldering: 
turn the instrument oft disconnect it from the ac 
power source, and verify that the line-rectifier filter 
capacitors have discharged (see label on the primary 
power shield). It due to a component failure, the 
capacitors are not discharging, it may be necessary 
to discharge them. Use a 1 kS2 5-watt resistor and 
discharge the capacitors from point to point through 
the access holes in the primary power shield. 

Use rosin-core wire solder containing 63% tin and 37% 
lead. Contact your local Tektronix Field Office or represen- 
tative to obtain the names of approved solder types. 

When soldering on circuits boards or small insulated 
wires, use only a 15-watt, pencil-type soldering iron. A 
higher wattage soldering iron may cause etched circuit 
conductors to separate from the board base material and 
melt the insulation on small wires. Always keep the 
soldering-iron tip properly tinned to ensure best heat 
transfer from the iron tip to the solder joint. Apply only 

Scans by ArtekMedia © 2007



Maintenance-2445Bl2455B Service 

enough solder to make a firm joint. After soldering, clean 
the area around the solder connection with an approved 
flux-removing solvent (such as isopropyl alcohol) and allow 
it to air dry. 

Circuit boards in this instrument may have as many as 
four conductive layers. Conductive paths between the top 
and bottom board layers may connect to one or more 
inner layers. If any inner-layer conductive path becomes 
broken due to poor soldering practices, the board 
becomes unusable and must be replaced. Damage of this 
nature can void the instrument warranty. 

Only an experienced maintenance person proficient 
in the use of vacuum-type desoldering equipment 
should attempt repair of any circuit board in this 
instrument. 

Desoldering parts from multilayer circuit boards is espe- 
cially critical. Many integrated circuits are static sensitive 
and may be damaged by solder extractors that generate 
static charges. Perform work involving staticsensitive dev- 
ices only at a static-free work station while wearing a 
grounded antistatic wrist strap. Use only an antistatic 
vacuum-type solder extractor approved by a Tektronix 
Service Center. 

Attempts to unsolder, remove, and resolder leads 
from the component side of a circuit board may 
cause damage to the reverse side of the circuit 
board. 

The following techniques should be used to replace a 
component on a circuit board: 

1. Touch the vacuum desoldering tool to the lead at the 
solder connection. Never place the iron directly on the 
board; doing so may damage the board. 

NOTE 

Some components are dificult to remove from the 
circuit board due to a bend placed in the component 
leads during machine insertion. To make removal of 
machine-inserted components easier, straighten the 
component leads on the reverse side of the circuit 
board. 

2. When removing a multipin component, especially an 
IC, do not heat adjacent pins consecutively. Apply heat to 
the pins at alternate sides and ends of the IC as solder is 
removed. Allow a moment for the circuit board to cool 
before proceeding to the next pin. 

Excessive heat can cause the etched circuit conduc- 
tors to separate from the circuit board. Never allow 
the solder extractor tip to remain at one place on the 
board for more than three seconds. Solder wick, 
spring-actuated or squeeze-bulb solder suckers, and 
heat blocks (for desoldering multipin components) 
must not be used. Damage caused by poor soldering 
techniques can void the instrument warranty. 

3. Bend the leads of the replacement component to fit 
the holes in the circuit board. If the component is replaced 
while the board is installed in the instrument, cut the leads 
so they protrude only a small amount through the reverse 
side of the circuit board. Excess lead length may cause 
shorting to other conductive parts. 

4. Insert the leads into the holes of the board so that 
the replacement component is positioned the same as the 
original component. Most components should be firmly 
seated against the circuit board. 

5. Touch the soldering iron to the connection and apply 
enough solder to make a firm solder joint. Do not move 
the component while the solder hardens. 

6. Cut off any excess lead protruding through the circuit 
board (if not clipped to the correct length in step 3). 

7. Clean the area around the solder connection with an 
approved flux-removing solvent. Be careful not to remove 
any of the printed information from the circuit board. 

8. When soldering to the ceramic CRT-termination net- 
work, a slightly larger soldering iron can be used. It is 
recommended that a solder containing about 3% silver be 
used when soldering to the ceramic material to avoid des- 
troying the bond. The bond can be broken by repeated use 
of ordinary tin-lead solder or by the application of too 
much heat; however, occasional use of ordinary solder will 
not break the bond, provided excessive heat is not applied 
when making the connection. 
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REMOVAL AND REPLACEMENT 
INSTRUCTIONS 

6. Remove the two screws from the top-center and 
bottom-center of the rear cover. 

7. Lift the rear cover and power cord away from the 
instrument, leaving the rear feet attached. 

To avoid electric shock, disconnect the instrument 
from the ac power source before removing or replac- 
ing any component or assembly. 

I W A R N I N G  ) 

Removal of the cabinet and other external panels 
leaves the CRT exposed for possible damage. All 
procedures in these instructions require careful 
attention to avoid damage to the CRT which could 
cause it to implode. An implosion creates high speed 
glass fragments. Wear protective clothing and use 
safety shields as required. See 'WARNING" in 'CRT 
REMOVAL". 

The exploded view drawing in the 'Replaceable 
Mechanical Parts" list at the rear of this manual may be 
helpful during the removal and reinstallation of individual 
components or subassemblies. Circuit board and com- 
ponent locations are illustrated in the 'Diagrams" section 
of this manual. 

Cabinet Removal 

Removal of the instrument wrap-around cabinet is 
accomplished by the following steps: 

1. Unplug the power cord from the ac power source. 

2. Unplug the power cord from the rear-panel 
connector. 

3. Install the front cover, place the cabinet carrying 
handle against the bottom of the cabinet, and set the 
instrument face down on a flat surface. 

4. Unwrap the power cord and remove it. 

5. Remove the four screws in the rear feet. 

Dangerous potentials exist at several points 
throughout this instrument. If it is operated with the 
cabinet removed, do not touch exposed connections 
or components. Some transistors may have elevated 
case voltages. Disconnect the ac power source from 
the instrument and verify that the line-rectifier filter 
capacitors have discharged before cleaning the 
instrument or replacing parts (see label on the pri- 
mary power shield). 

8. Slide the cabinet off the instrument. 

To reinstall the wrap-around cabinet, perform the 
reverse of the preceding instructions. Ensure that the 
cabinet fits properly into the EM1 gasket grooves in the 
front frame and rear panel. 

The line-rectifier filter capacitors normally retain a 
charge for a short period (approximately 15 to 20 
seconds) after the instrument is turned off and can 
remain charged for a longer period if a bleeder- 
resistor or power-supply problem occurs. Before 
beginning any cleaning or work on the internal cir- 
cuitry of the oscilloscope, disconnect the ac power 
source from the instrument and verify that the 
capacitors have discharged to 24 V or less. Mea- 
surement is made at the three points indicated on 
the plastic primary input shield at the rear of the 
instrument (after the TopCover Plate is removed). If 
the capacitors retain charges of greater than 24 V 
for more than 20 seconds, discharge them using a 
1 kQ, 5-watt resistor connected point-to-point across 
the capacitors through the access holes. Ensure that 
the capacitors are discharged before starting to 
troubleshoot. 
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Vertical Bracket (Top-Cover Plate) Removal 

To remove the Vertical Bracket from instruments that 
do not have the DMM option installed, perform the follow- 
ing steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Set the instrument, bottom down, on a flat surface. 

3. Remove two top securing screws at the front edge of 
the Vertical Bracket. 

2. Place the instrument on its left side on a flat surface. 

3. Disconnect the two ribbon-cable and one flex-circuit 
connectors (P251, P651, and P652) from the Control board 
(see Figure 6-2). 

4. (SN B050000 and above.) Disconnect the three 
ribbon-cable connectors (P411, P511, and P512) from the 
Main Board. 

4. (SN B049999 and below.) Disconnect the two 
ribbon-cable connectors (P511 and P512) from the Main 
Board. 

5. Remove the five mounting screws securing the Con- 
trol board to the chassis, one at each corner of the board 
and one at the center. 

4. (SN B050000 and above.) Remove the screw in the 
right-center of the Vertical Bracket. 

6. Lift the Control board away from the chassis. 

4. (SN 8049999 and below.) Remove the two screws in 
the right-center of the Vertical Bracket. 

5. Remove the top securing screw at the left-rear of the 
Vertical Bracket. 

6. Remove the securing screw from the chassis rear 
plate. 

7. Remove the securing screw from the left side of the 
chassis. 

8. Lift the Vertical Bracket up and away from the 
instrument. 

(SN B050000 and above.) To reinstall the Vertical 
Bracket, perform the reverse of the preceding instructions. 
Align the black plastic pin on the power supply assembly 
with its mating hole before installing and tightening screws. 

(SN 8049999 and below.) To reinstall the Vertical 
Bracket, perform the reverse of the preceding instructions. 
Be certain to align the circuit board at the right rear with 
the two black grommets installed in the Vertical Bracket. 
Align the two black plastic pins on the power supply 
assembly with their mating holes before installing and 
tightening screws. 

A5-Control Board Removal 

Removal of the Control Board is accomplished by the 
following steps: 

1. Remove the instrument wrap-around cabinet as 
described in that procedure. 

To reinstall the Control board, perform the reverse of 
the preceding instructions. 

FAN REMOVAL. (If your instrument has the DMM 
option installed and has a serial number of SN B049999 or 
below, use the "Fan Removal" procedure in your options 
Service Manual.) For instruments with SN B050000 and 
above, removal of the fan is accomplished by the following 
steps: 

1. Desolder the wires from the feed-through capacitor 
(C10) and ground lug, noting color code for reassembly. 

2. Remove the Fan retainer screw, located above the 
Fan. 

To reinstall the Fan, perform the reverse of the above 
instructions. Align the holes in the Fan flange with the 
pins on the rear plate before tightening the screw. 

A2IA2A1 and A3-Power Supply Assembly 
Removal 

Removal of the Power Supply assembly from instru- 
ments that do not contain options is accomplished by the 
following steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Remove the Vertical Bracket as described in that 
procedure. 
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REMOVE (3 EA) 
RIBBON CABLE 
CONNECTORS 

REMOVE (2 EA) 

6863-52A 

Figure 6-2. Ribbon cable removal. 

3. Remove the Fan as described in that procedure. 6. Remove the two screws holding the rear of the 
Power Supply assembly to the rear plate. 

4. Desolder the Fan power cable connecting the power 
supply to the feed-through capacitor (C10) on the inside of 7. Remove the three screws securing the power- 
the rear plate. transistor heatsink to the chassis. 

5. Remove the two screws in the rear plate holding the 8. Disconnect the power supply ribbon-cable connector 
black plastic primary circuit shield (located inside the (P251) from the Control board and feed the cable through 
chassis) and remove the shield. the notch in the Control board and slot in the chassis. 
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9. Disconnect the two cables (PI21 and P122) connect- 
ing the Main board to the Power Supply from the side of 
the Power Supply assembly. 

10. Disconnect the four primary power connectors 
(P204, P205, P206, and P207) at the rear of the Power 
Supply assembly. Note their orientation for reinstallation. 

11. If the Probe Power option is installed, disconnect 
the Probe Power connectors (P201 and P202) from the 
Power Supply assembly. 

12.Lift the Power Supply assembly from the 
instrument. 

To reinstall the Power Supply assembly, perform the 
reverse of the preceding instructions. 

The following procedures describe the further disassem- 
bly of the Power Supply assembly circuit boards once the 
assembly is removed from the instrument. 

INVERTER BOARD AND REGULATOR BOARD 
SEPARATION. To separate the lnverter and Regulator 
boards, perform the following steps: 

1. Remove the rear-corner securing screw from the 
Regulator board and the two screws at the front edge of 
this board. 

2. Unplug the four pin disconnect terminals (J231, J232, 
J233, and J234) while disabling the locking leg on the con- 
nector retainer. 

3. (SN B050000 and above.) Separate the two circuit 
boards by removing the three black and one white plastic 
spacers from the top and bottom edges of the assembly. 
Note the location of the white spacer for reassembly. 

3. (SN B049999 and below.) Separate the two circuit 
boards by removing the four black plastic spacers from the 
top and bottom edges of the assembly. 

To rejoin the lnverter and Regulator boards, perform 
the reverse of the preceding steps. 

AS-High-Voltage Board Removal 

Removal of the High-Voltage board is accomplished by 
the following steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Remove the Vertical Bracket as described in that 
procedure. 

The CRT anode lead may retain a high-voltage 
charge after the instrument is turned off. To avoid 
electrical shock, ground the CRT anode lead to the 
chassis after disconnecting the plug. Reconnect and 
disconnect the anode-lead plug several times, 
grounding the anode lead to chassis ground each 
time it is disconnected to fully dissipate the charge. 

3. Unplug the CRT anode lead and discharge it to 
chassis ground. 

4. Remove the high-voltage lead from the retainer cap. 

5. Unplug the two leads connecting the CRT to the 
ceramic CRT terminator. Use long-nose pliers to pull the 
connectors straight away from the CRT neck pins. Avoid 
putting pressure on the metal-to-glass seal at the base of 
the pins. 

6. Disconnect the single conductor connector from the 
ceramic CRT terminator. 

7. Remove the two nuts retaining the ceramic CRT ter- 
minator to the chassis and remove the terminator. 

8. Remove the nut retaining the high-voltage lead clamp 
to the chassis and remove the clamp. 

9. Remove three screws on the rear CRT cover. 
Remove the cover. 

10. Remove the five screws securing the High-Voltage 
Shield and remove the shield. If optional assembly cables 
are mounted in the shield's groove, it will be necessary to 
loosen these cables from the option board enough to slip 
the cover out underneath them. 

11. Remove the high-voltage lead from the u-shaped 
grommet in the rear plate. 
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12. Unplug the CRT socket by gently prying evenly on 
both sides of the socket until the socket can be disen- 
gaged from the CRT pins. Do not apply side pressure on 
the socket. 

13. Disconnect the connectors (P901, P902, P903, and 
P904) from the High-Voltage board. Note connector orien- 
tation for reinstallation. 

14. Remove the four spacer posts securing the High- 
Voltage Board to the chassis. 

15. Carefully tilt the top of the High Voltage board out 
far enough to clear the chassis side flange while pulling 
the board up gently to disengage the High-Voltage board 
pin connectors from the Main board. 

16. Lift the board from the chassis while carefully feed- 
ing the CRT socket, cabling, and high-voltage lead through 
the rear plate slot. 

To reinstall the High-Voltage Board, perform the 
reverse of the preceding instructions. 

A4-Readout Board Removal (SN 8049999 and 
Below) 

Removal of the Readout Board is accomplished by the 
following steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Remove the Vertical bracket as described in that 
procedure. 

3. Place the instrument, left side down, on a flat 
surface. 

4. Disconnect the Readout board ribbon-cable connec- 
tor (P411) from the Main board. 

5. With the instrument still on its side, pull the Readout 
board out of its plastic board mounts. Remove it from the 
instrument while guiding the ribbon cable and connector 
through the slots in the Main board and chassis. 

To reinstall the Readout board, perform the reverse of 
the preceding steps. 

A6-Front-Panel Circuit Board Assembly Removal 

Removal of the Front-Panel circuit board assembly is 
accomplished by the following steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Set the instrument back into its rear cover with the 
CRT facing up. Using a small-bladed screwdriver, gently 
pry up on the top cover trim strip to release it from the top 
edge of the front decorative trim ring. 

3. Remove the four screws from the top edge of the 
front decorative trim ring. 

4. Remove the four screws and the two plastic feet 
from the bottom edge of the front decorative trim ring. 

5. Using firm outward pressure, pull the knobs from the 
four controls directly below the CRT (INTENSITY, FOCUS, 
READOUT INTENSITY, and SCALE ILLUM). 

6. Slide off the front decorative trim ring. The clear 
implosion shield is retained by the trim ring. Use care to 
avoid dislodging the shield accidentally from its recess in 
the CRT frame. 

7. Disconnect the ribbon-cable connector (P652) and 
the flex-circuit connector (P651) from the front of the Con- 
trol Board. Feed the flex-circuit connector through the slot 
carefully while sliding the front panel gently outward. 

8. Pull out the Front-Panel Circuit Board Assembly. 

The following steps describe the further disassembly of 
the Front-Panel Assembly once it is removed from the 
instrument. 

ASSEMBLY SEPARATION. Separation of the pot 
holder module from the Front-Panel Board is accomplished 
by the following steps: 

Scans by ArtekMedia © 2007



Maintenance-24456124558 Service 

1. Using a 1116-inch Allen wrench, loosen the set 1. Remove the instrument Cabinet as described in that 
screws in the CH 1 VOLTSIDIV VAR, CH 2 VOLTSIDIV procedure. 
VAR, and A and. B SECIDIV VAR knobs and remove these 
three knobs from their control shafts. 

2. Remove the Front-Panel assembly as described in 
that procedure. 

2. Using a 1116-inch Allen wrench, loosen the six set 
screws in the CH 1 and CH 2 VOLTSIDIV knobs, and the 
SECIDIV knob. Remove these three knobs from their con- 3. Remove the two screws holding the Attenuator sup- 
trol shafts. port bar and remove the bar. 

3. Using firm outward pressure, pull off the remaining 4. For each attenuator, remove the two screws holding 
knobs. Note the locations of the knobs with indicator bars the Attenuator to the front subpanel and the two screws 
for reference during reinstallation. holding it to the Main board (through access holes in the 

front panel compartment of the chassis). 

4. On the rear of the assembly, remove the four screws 
securing the black variable resistor holder assembly. 5. Disconnect the associated multipin connector (either 

PI0 for Channel 1 or PI  1 for Channel 2) from the Main 
board. 

5. Separate and slide out the above assembly with 
attached variable-control shafts. Avoid stressing the shafts 
to the side while sliding the assembly out. 6. Remove the two screws holding the preamplifier 

shield and ground clip and remove them. 

7. Desolder the two Attenuator output leads and the 
FRONT-PANEL REMOVAL. Use the following compensation capacitor lead. 

procedure to further disassemble the Front-Panel circuit 
board assembly. 

8. Unplug the Attenuator by gently pulling the assembly 
straight up and away from the Main Board. 

1. Separate the Front-Panel and variable resistor holder 
assembly as described above (if not already done). 

To reinstall a removed Attenuator assembly, perform 
the reverse of the preceding steps. 

2. Lift up the circuit board carefully to avoid dislodging 
any of the square push buttons from their switches. 

3. Lift off the black plastic switch guide and mounting 
ring. 

A1 -Main Board Removal 

Removal of the Main Board is accomplished by the fol- 
To reassemble and reinstall the Front-Panel assembly, lowing steps: 

~erform the reverse of the ~recedina instructions. When 
kinstalling the cirouit board] align all push buttons and 
LEDs with the black plastic switch guides before installing 1. Remove the instrument Cabinet as described in that 
and tightening the screws. procedure. 

2. Remove the Vertical Bracket as described in that 
A1A11 and A1A12-Channel 1 and Channel 2 procedure. 
Attenuator Assembly Removal 

Removal of either the Channel 1 or Channel 2 Attenua- 3. Remove the Front-Panel circuit board assembly as 
tor assembly is accomplished by the following steps: described in that procedure. 
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4. Disconnect the two power-supply multipin connectors 
(PI21 and P122) from the side of the Power Supply 
assembly. 

5. Disconnect the three ribbon-cable connectors (P411, 
P511, and P512) from the bottom of the Main board. 

NOTE 

See 'Warning" under CRT Removal before 
proceeding. 

6. Disconnect the vertical and horizontal deflection 
leads from the neck pins of the CRT. Access is via holes 
in the Main board. Use long-nose pliers to disconnect the 
pins by gently pulling straight up on the connectors. Avoid 
putting side pressure on the metal-to-glass seal of the 
CRT neck pins. 

7. Desolder the rear-panel BNC connector leads from 
the BNCs. Unplug the CH 2 OUT cable (P105) from the 
Main board, and remove its cable retaining clamp. 

8. Disconnect the flex-circuit connector (PI 20) for the 
CRT controls from the Main board. 

9. Disconnect the twoanductor connector (PI 81) for 
the Scale lllumination board near the ASTIG and the 
SCALE ILLUM controls. 

10. Remove the STEPIAUTO jack (J12) retaining nut 
from the rear plate after desoldering its wire from the Main 
board using correct vacuum desoldering techniques. 
Remove the jack. 

11. Turn the long extension shaft (see Figure 6-3) CCW 
and unsnap it from the pivot bracket at the rear middle of 
the Main board, sliding it out of the bracket sideways. 

Do not pull on the power switch push button or it 
will be damaged. 

12. Remove the power switch push button mounting 
screw (item A) shown in Figure 6-3. Separate the long 
extension shaft from the short extension shaft at point B 
by inserting a small screwdriver tip in the slot while pulling 
out on the bracket at point C. Remove the screw (item D) 
and slide the long extension shaft out the rear of the front 
frame. 

13. Remove the two screws holding the Attenuator sup- 
port bar and remove the bar. 

14. Remove the six screws holding the Attenuator 
assemblies and the CH 3 and CH 4 input connectors to 
the front subpanel. 

15. Remove the Main board mounting screws (ten 
screws total) securing the Main board to the chassis. 

16. Lift the rear of the Main board away from the 
chassis to unplug J191 and separate the Main board from 
the High Voltage board. When the plug pins are completely 
disengaged and the rear of the board clears the rear 
frame, slide the Main board rearward out of the front sub- 
panel. Lift the Main board (with attached Delay Line) clear 
of the instrument while working the power supply cables 
through the slot in the chassis. 

To reinstall the Main board, perform the reverse of the 
preceding instructions. 

A8-Scale lllumination Circuit Board Removal 

NOTE 

See 'Warning " under CRT removal instructions 
before proceeding. 

Removal of the Scale-Illumination Circuit Board is 
accomplished by the following steps: 

1. Remove the instrument Cabinet as described in that 
procedure. 

2. Remove the front decorative trim ring as described in 
the A6-Front Panel board removal procedure. 
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PIVOT ARM 
BRACKET 

601 9-04 

Figure 6-3. Power Switch Push Button Disassembly. 

3. Remove the eight screws in the CRT frame. Remove 
frame and black plastic gasket. Note the difference in 
length of the screws for reinstallation. 

4. Remove the clear plastic light reflector from the 
Scale-Illumination circuit board and the black plastic 
mounting spacer. 

5. Disconnect the scale-illumination multipin connector 
(P181) from the Main board. 

6. Remove the Scale-Illumination circuit board by lifting 
it away from the front subpanel while working the wires 
and connector through the slot in the subpanel. 

To reinstall the Scale-Illumination circuit board, perform 
the reverse of the preceding instructions. 

CRT Removal 

I W A R N I N G  I 

Use care when handling a CRT. Breakage of the 
CRT may cause high-speed scattering of glass frag- 
ments (implosion). Protective clothing and safety 
glasses (preferably a full-face shield) should be worn. 
Avoid striking the CRT on any object which may 
cause it to crack or implode. When storing a CRT, 
place it in a protective carton or set it face down on 
a smooth surface in a protected location. When 
stored face down, it should be placed on a soft, 
nonabrasive surface to prevent the CRT face plate 
from being scratched. 
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1. Remove the instrument Cabinet as described in that 9. Disconnect the connector (P903) from the front of 
procedure. the High-Voltage board. Note connector orientation for 

reinstallation. 

2. Remove the Vertical Bracket as described in that 10. Remove the front decorative trim ring as described 
procedure. in the A6-Front-Panel circuit board assembly removal 

instructions. 

3. Remove three screws on the rear CRT cover. 
Remove the cover. 11. Remove the eight retaining screws from the CRT- 

mounting bezel at the front of the CRT. Note the 
difference in length of the screws for reinstallation. Push in 

4. Unplug the CRT socket by gently prying the socket On the longer (outer) screws to disengage the CRT 

evenly on both sides until the pins can be disengaged. Do retainers. 

not apply side pressure on the socket. 

12. Remove the CRT frame and black plastic gasket 
from the front of the instrument, working the frame gently 
from side to side to free it from the CRT (if required). 

13. Slide the CRT out of the instrument while feeding 
The CRT anode lead and the output terminal of the the CRT leads through their respective holes in the CRT 
High-Voltage Multiplier can retain a high-voltage shield and front subpanel. 
charge after the instrument is turned OK To avoid 
electrical shock, ground both the CRT anode lead 
and the high-voltage lead to the main instrument 
chassis. Repeat the grounding process several times 
to fully dissipate the charge. 

NOTE 

Once the CRT is removed, it should be stored in 
such a manner as to protect it from impact. If stored 

5.  Disconnect the CRT anode lead connector and face down, it should be placed on a soft, nona- 
discharge it to chassis ground. brasive surface to prevent the CRT face plate from 

being scratched. To reinstall the CRT, perform the 
reverse of the premling instructions. Be certain the 

6. Using long-nosed pliers, disconnect the horizontal 
two pins on the lower edge of the CRT frame align 

and vertical deflection leads from the bottom of the CRT. 
with the hole and slot in the front subpanel of the 

Pull straight out on these connectors to prevent strain on chassis. Tighten the shorter screws to 10 in-lb of 

the metal-to-glass seal. (Access to the connectors is 
torque before tightening any of the longer screws. 

through holes in the Main board). 
Then tighten the longer screws in sequence: 

7. Using long-nosed pliers, disconnect the vertical termi- 
nation leads from the top of the CRT. Also disconnect the 
CRT shield ground lead from the top of the CRT. 

8. Remove the five screws securing the High-Voltage 
Shield and remove the shield. If optional assembly cables 
are mounted in the shield's groove, it will be necessary to Screw number one aligns the CRT. On the third time 
loosen these cables from the option board enough to slip through the sequence, tighten each screw to 10 in-lb of 
the cover out underneath them. torque. 

Scans by ArtekMedia © 2007



Section 7-24458124558 Service 

OPTIONS 

INTRODUCTION 

This section contains a general description of instru- 
ment options available at the time of publication of this 
manual. Additional information about instrument options 
and option availability can be obtained either by consulting 
the current Tektronix Product Catalog or by contacting 
your local Tektronix Field Office or representative. 

POWER CORD OPTIONS 

Instruments are shipped with the detachable power- 
cord configuration ordered by the customer. Descriptive 
information about the international power-cord options is 
provided in Section 2, 'Preparation for Use." The following 
list identifies the Tektronix part numbers for the optional 
power cords and associated fuses. 

Universal Euro 

Power cord (2.5 m) Option A1 
Fuse (1.6 A, 250 V, 

L, 
5 x 20 mm, Quick-acting) 159-0098-00 

Power cord (2.5 m) Option A2 
Fuse (1.6 A, 250 V, 
5 x 20 mm, Quick-acting) 159-0098-00 

Australian 
Power Cord (2.5 m) Option A3 
Fuse (1.6 A, 250V, 
5 x 20 mm, Quick-acting) 159-0098-00 

North American 
Power Cord (2.5 m) Option A4 
Fuse (2 A, 250 V, 
AGCISAG, Fast-blow) 159-0021 -00 

Switzerland 
Power Cord (2.5 m) Option A5 
Fuse (1.6 A, 250 V, 
5 x 20 mm, Quick-acting) 159-0098-00 

OPTION 1R 

When the oscilloscope is ordered with Option lR, it is 
shipped in a configuration that permits easy installation 
into a 19-inch-wide electronic-equipment rack. 

An optional rear-support kit is also available for use 
when rackmounting the instrument. Using this optional 
rear-support kit enables the rackmounted .instrument to 
meet appropriate electrical and environmental 
specifications. 

Connector-mounting holes are provided in the front 
panel of the rackmounted instrument. These enable con- 
venient accessing of the four bnc connectors (CH 2 
SIGNAL OUT, A GATE OUT, B GATE OUT, and EXT Z 
AXIS IN) and the two PROBE POWER connectors located 
on the rear panel. Additional cabling and connectors 
required to implement any front-panel access to the rear- 
panel connectors are supplied by the user; however, these 
items can be separately ordered from Tektronix. 

Complete rackmounting instructions are provided in a 
separate document shipped with Option 1 R. These instruc- 
tions also contain appropriate procedures to convert a 
standard instrument into the Option 1R configuration by 
using the rackmounting conversion kit. 

OPTION 01 

Option 01 (DMM) adds a 4-112 digit, fully autoranging 
digital multimeter which measures dc and ac voltage and 
current, resistance, dBV, dBm, continuity, and tempera- 
ture. Option 1B is the same as Option 01 except that the 
temperature probe is not included. Measurement results 
and DMM messages are displayed on the top line of the 
oscilloscope CRT readout. 
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OPTION 05 

Option 05 (TV) simplifies triggering and viewing of telev- 
ision signals. The option adds TV (back-porch) clamp cir- 
cuitry to the Channel 2 input and TV trigger coupling 
modes, allowing selection of either horizontal or vertical 
sync pulses to obtain horizontal-line-sync or field-sync 
pulse triggering. This option permits triggering on a 
specific line number within a TV field and provides sync 
polarity switching for either sync-negative or sync-positive 
composite video signals. 

OPTION 10 

Option 10 allows the instrument to be remotely con- 
trolled and queried using a standard interface system. The 

3 
interface implemented conforms to the specifications con- 
tained in IEEE Standard Digital Interface for Programmable 
Instrumentation (ANSI/IEEE Std 488-1978), commonly 
referred to as the General Purpose Interface Bus (GPIB). It 
also complies with a Tektronix Standard relating to GPIB 
Codes, Formats, Conventions and Features. 

OPTION 11 
OPTIONS 06 AND 09 

Options 06 (Counter/Timer/Trigger) and 09 
(Counter/Timer/Trigger with Word Recognizer) allow preci- 
sion time-interval measurement, event and frequency 
counting, delay-by-events triggering, and logic triggering. 
The 17-bit Word Recognizer probe of Option 09 extends 
the capabilities of these functions. 

Option 11 provides two probe-power connectors on the 
rear panel of the instrument. Voltages supplied at these 
connectors meet the power requirements of standard Tek- 
tronix active oscilloscope probes. 
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REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacernent parts are available from or through your local 
Tektron~x. Inc. F~eld Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate Improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed In our engineering department. It is therefore impor- 
tant, when order~ng parts, to include the following information in 
your order. Part number, ~nstrument type or number, serial 
number and modlficat~on number 11 applicable. 

If a part you have ordered has been replaced with a new or 
Improved part, your local Tektron~x. Inc Fieldofficeorrepresen- 
tatlve will contact you concerning any change in part number. 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List IS divided and arranged by 
assemblies In numerical sequence (e.9.. assembly A1 wlth 11s 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts) 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

Change ~nformat~on, if any, is located at the rear of this 
manual 

LIST OF ASSEMBLIES TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assembl~es arelisted in numerical order. Indicates part number to be used when ordering replace 

When thecompletecomponent number of apart is known, thislist men1 part from Tektron~x 
will identify the assembly In which the part IS located 

CROSS INDEX-MFR. CODE NUMBER TO SERIAL/MODEL NO. (columns three and four 
MANUFACTURER of the Electrical Parts List) 

The Mfr Code Number to Manufacturer Index for the Column three (3) indicates the serial number at whlch the 
Electrical Parts Llst IS located lmmed~ately after this page The part was f~rst used. Column four (4) indicates theser~al number at 
Cross Index provldes codes, names and addresses of manufac- whlch the part was removed. No serial number entered indicates 
turers of components l~sted ~n the Electr~cal Parts List part is good for all serial numbers 

ABBREVIATIONS 

Abbrev~at~ons conform to Amer~can Nat~onal Standard Y 1 1 NAME & DESCRlPTlON (column fhe of the 
Electrical Parts List) 

COMPONENT NUMBER (column one of the In the Parts List, an Item Name is separated from the 

Electrical Parts List) description by a colon (:). Because of space limitations, an ltem 
Name may sometimes appear as incomplete. For further ltem 

A numbering method has been used to Identify assemblies. Name identificat~on, 1heU.S. Federal Cataloging Handbook H6-1 

subassembl~es and parts Examples of thls number~ng method can be utilized where possible 

and typical expansions are illustrated by the follow~ng 

Exmple a. component number - 
~ 2 3 ~ 1 2 3 4  A Z ~  ~ 1 2 3 4  MFR. CODE (column six of the Electrical Parts 

Assembly number Clrcult number List) 

Read: Rerlrtor 1234 of Arrembly 23 
lndlcates the code number of the actual manufacturer of the 

part. (Code to name and address cross reference can be found 
immediately after this page ) 

Example b. component number 
P 

A23 A2 R 1 234 R1234 
Assembly /~-mTlrcult MFR. PART NUMBER (column seven of the 
number number number Electrical Parts List) 

Read: Rerlrtor 1234 of Subarrembly 2 of Arrembly 23 lnd~cates actual manufacturers part number 
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Manufacturer 

NYTRONICS COMPONENTS GROUP INC 
SUBSIDIARY OF NYTRONICS INC 
AMP INC 

C i t y .  State. Zip Code 

CARLINGTON SC 29532 

2 8 0 0  FULLING M I L L  
PO BOX 3 6 0 8  
1 2 0 1  S 2ND ST 
1 3 5 0 0  N CENTRAL EXPY 
W BOX 655012  
1 1 0 2  SILVER W E  RD 
R O U E  202  

MRRISBURG PA 1 7 1 0 5  

ALLEN-BRADLEY CO 
TEXA5 INSTRWENTS INC 
SEMICONDETOR GROUP 
COI LCRAFT INC 
RCA CORP 
SOLID STATE D IV IS ION 
GENERAL ELECTRIC CO 
SEMI-CONMKTOR PRCOUCTS DEPT 
AVX CERAMICS 
D I V  OF AVX CORP 

MILWAlKEE WI 53204-2410 
CALLAS TX 75265  

CARY I L  60013-1658 
SOMERVILLE N J  08876  

W GENESEE ST AUBURN NY 1 3 0 2 1  

19TH AVE SOUTH 
P 0 BOX 8 6 7  
5005  E K W W E L L  RD 

MYRTLE BEACH SC 29577  

MOTOROLA INC 
SEMICONDUCTOR PROWCTS SECTOR 

W E N I X  AZ 85008-4229 

I T T  COMPONENTS D I V  
UNION CARBIDE CORP 
M4TERIALS SYSTEMS D I V  
GENERAL INSTRWENT CORP 
GOVERNMENT SYSTEMS D I V  
PRECISION MONOLITHICS INC 
SUB OF BOURNS INC 
FAIRCHILD SEMICONRKTOR CORP 
NORTH AMERICAN SALES 
SUB OF SCHLUMBERGER LTD MS 118 
TRW INC 
TRW IRC FIXED RESISTDRS/BURLINGTON 
GENERAL ELECTRIC CO 
POWER ELECTRONICS SYSTEMS DEPT 
C AND K COMPONENTS INC 
BURNDY CQQP 
CTS CORP 
BERNE O IV  
THICK F ILM PRODUCTS GROUP 
MICROSEMI CORP - SCOTTSDALE 

CLIFTON N J  
CLEVELAND OH 44101  

6 0 0  W JOHN ST HICKSVILLE NY 11802  

SANTA CLARA CA 9 5 0 5 0  1 5 0 0  SPACE PARK DR 

CUPERTINO CA 95014  

2 8 5 0  MT PLEASANT AVE BURLINGTON I A  5 2 6 0 1  

SYRPCUSE NY 1 3 2 2 1  ELECTRONICS PARK 
B L I E  7 
1 5  RIVEROALE AVE 
RICHARDS AVE 
4 0 6  PARR ROAD 

NEWTON MA 02158-1057 
NORWALK CT 06852  
BERNE I N  46711 -9506  

8 7 0 0  E THOMAS RD 
P 0 BOX 1390  
5 FORBES RD 
3 1 0  PENN ST 
PO BOX 8 9  

SCOTTSDALE AZ 85252  

UNITROOE CORP 
ANDERSON ELECTRONICS INC 

LEXINGTON MA 02173-7305 
HILLICAYSBURG PA 16648-2009 

I T T  SEMICONDUCTORS D I V  
MICROSEMI CORP 
CORNING GLASS WORKS 
ELECTRO CUBE INC 
KETM4 
RODAN D IV IS ION 
SIGNETICS CORP 
MILITARY PROWCTS D I V  
MEPCO/CENTRPILAB 
A NORTH PNERICAN PHIL IPS  CO 
MINERAL WELLS AIRPORT 
PREM M4GNETICS INC 
KYOCERA INTERNATIONAL INC 

M S T  PALM BEACH F L  
SANTA ANA CA 92704-5948 
CORNING NY 14830  
SAN GABRIEL CA 91776 -3825  
ANAHEIM CA 92806 -2591  

2 8 3 0  S FAIRVIEW ST 
HOffiHTON PK 
1 7 1 0  S DEL M9R AVE 
2 9 0 0  BLUE STAR STREET 

4 1 3 0  S MARKET COURT SACRAMENTO CA 95834-1222 

PO BOX 7 6 0  MINERPL WELLS TX 76067-0760 

3519  N CHAPEL H I L L  
1 1 6 2 0  SORRENTO VALLEY RD 
W BOX 8 1 5 4 3  PLANT NO 1 
5 1 5  FISHING CREEK RD 

KHENRY I L  60050-2504 
SAN D IEU)  CA 9 2 1 2 1  

DU PONT E I DE NEMOURS AND CO INC 
DU PONT CONNECTOR SYSTEMS 
D I V  MILITARY PRODETS GROUP 
W A N D A  ELECTRONICS CORP 
CORNING GLASS WORKS 
SIEMENS CORP 
MOLM INC 
AMERICAN MICRO SYSTEMS INC 
I T T  SCHADOW INC 
WEST-CAP ARIZONA 
SUB OF SFE TECHNOLOGIES 

NEW ClMBERLAND PA 17070-3007 

NO 1 INDUSTRIAL PL 
5 5 0  HIGH ST 
1 8 6  WOOD AVE S 
2222  WELLINGTON C W R T  
3 8 0 0  HCMESTEAO RD 
8081  WALLACE RD 
2 2 0 1  E ELVIRA RCAD 

UMANDA NY 14070-1409 
BRADFORD PA 16701-3737 
I S E L I N  N J  08830-2704 
L ISLE  I L  60532-1613 
SANTA CLARA CA 95051 -4542  
D E N  PRAIRIE MN 55344-2224 
TUCSON AZ 85706-7026 
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24458 Replaceable Electrical Parts 
24458124558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mr. 
Code 

32997  

Manufacturer Wdress City. State. Zip Code 

1200  COLLMBIA AVE RIVERSIDE CA 92507 -2114  BOURNS INC 
TRIMPOT D I V  
ADVANCED MICRO DEVICES 
RENCO CORP 
FAIR-RITE PROOUCTS CORP 
HEWLETT-PACKARD CO 
OPTOELECTRONICS D IV  
MURATA ERIE NORTH N E R I C A  INC 
H W U A R T E R S  AND GEORGIA OPERATIONS 
SPRAGUE-GOODlrAN ELECTRONICS INC 
MINNESOTA MINING MFG CO 
3M ELECTRONIC PROWCTS D I V  
MATSUSHITA ELECTRIC CORP OF AMERICA 

TDK ELECTRONICS CORP 
DEYWNG MNUFACTURING INC 
WESTLAKE C A P K  ITORS INC 
NICHICON /AMERICA/ CORP 
SPRAGUE ELECTRIC CO 
W R L D  HEADQUARTERS 
DALE ELECTRONICS INC 

R O W  CORP 

XENELL CORP 

TUSONIX INC 

9 0 1  THOMPSON PL 
2 6  C O R W R  DRIVE 
1 W E R C I A L  R W  
3 7 0  W TRIMBLE RD 

SUNNYVALE CA 94086 -4518  
GOLETA CA 93117 -3024  
UALLKILL NY 1 2 5 8 9  
W JOSE CA 9 5 1 3 1  

2 2 0 0  LAKE PARK DR SMYRNA G4 3 0 0 8 0  

1 3 4  FULTON AVE 
3M CENTER 

M D E N  CITY PARK NY 11040-5352 
ST PAUL MN 55101-1428 

ONE PANASONIC WAY 
PO BOX 1 5 0 1  
1 2  HARBOR PARK DR 
12920  NE 125TH WAY 

S E C M U S  kJ 07094-2917 

PORT WASHINGTON NY 1 1 5 5 0  
K I R K W J D  UA 98034 -7716  
W E S T M E  VILLAGE CA 9 1 3 6 1  
XHAUMBURG I L  60195-4526 
LEXINGTON MA 02173 -7929  

5334 S T E R L I K  CENTER DRIVE 
9 2 7  E STATE PKY 
9 2  HAYDEN AVE 

2 3 0 0  RIVERSIDE BLVD 
PO BOX 7 4  
8 W T N E Y  
PO BOX 1 9 5 1 5  
11 DUNBARTON RD 
PO BOX 4 4 0 1  
7 7 4 1  N BUSINESS PARK DR 
PO BOX 3 7 1 4 4  
7 1 5 8  M E R C H W  AVE 

NORFOLK NE 68701-2242 

IRV INE  CA 92713  

CHERRY H I L L  N J  08003-2107 

TUCSON AZ 8574C-7144 

MEPCO/CENTRALAB 
A NORTH AMERICAN PHILIPS CO 

61271  FUJITSU MICROELECTRONICS IK 2 9 8 5  KIFER RD 
62786  HITACHI AMERICA LTD 1800  BERING DRIVE 

W T A  CLAR4 CA 95051-0802 
W JOSE CA 95122  

6 5 7 8 6  CYPRESS SEMICONDUCTOR CORP 3 9 0 1  N 1ST ST 
7 1 4 0 0  BUSSMANN 1 1 4  OLD STATE RD 

W JOSE CA 95134 -1506  
ST LOUIS MD 6 3 1 7 8  

D I V  OF COOPER INDUSTRIES INC PO BOX 1 4 4 6 0  
71744  GENERAL INSTRUMENT CORP 4433  N RAVENSMMO AVE CHICAGO I L  60640-5802 

LAMP D IV /WRLD WIDE/ 
72982  ER IE  SPECIALTY PROOUCTS INC 6 4 5  W l l T H  ST ERIE PA 16512  
73138  B E C W  INDUSTRIAL CORP 4 1 4 1  PALM ST 

BECKMAN ELECTRONIC TECHNOLOGIES 
SUB OF EMERSON ELECTRIC 

75042  I RC ELECTRONIC COMPONENTS 4 0 1  N BROAD ST 
PHILADELWIA  D I V  

FULLERTON CA 9 2 6 3 5  

W I W E L P H I A  PA 19108 -1001  

TRW FIXED RESISTORS 
TEKTRONIX INC 1 4 1 5 0  SW KARL BRAUN DR 

PO BOX 5 0 0  
9220  SWSET BLVD 
COUPLES DEPT C AND PORTER STS 
PO BOX 4 7  
2064  12TH AVE 
PO BOX 6 0 9  
45-55 PLYMOUTH ST 
P 0 BOX 1 0 0 7  

1 6  KAIDEN N ISHIJM C H I  
NAG40K4KY-CITY 
4 0 3  INTERNATIONAL PKY 
PO BOX 853904  
6 7  ALBANY ST 
PO BOX 4 6 5  
1 7 0  WILBUR PL 
4 0 1  ELL IS  ST 
PO BOX 7 2 4 1  
7633  S 180TH 
2-268 SOBUDAI W J A  

BEAVERTON OR 97077-0001 

INTERNATIONAL RECTIFIER 
EAGLE-PICHER INDUSTRIES INC 
ELECTRONICS D I V  
DALE ELECTRONICS INC 

LOS ANGELES CA 90069 -3501  
JOPLIN MO 6 4 8 0 1  

E S S M  GROllP ING 
CON'rROLS D I V  
LEXINGTON PLANT 
MURATA MFG CO LTD 

LEXINGTON OH 4 4 9 0 4  

KYOTO JAPAN 

ERICSSON COMPONENTS INC RICHANSON TX 75085-3904 

MARWARDT SWITCHES INC CAZENWIA NY 13035-1219 

SAN-0 INDUSTRIAL CORP 
NEC ELECTRONICS USA INC 
ELECTRON D I V  
ZMAN AND ASSOCIATES 
TOKYO COSMOS ELECTRIC CO LTD 

BAHEMIA LONG ISLAND NY 1 1 7 1 6  
MWNTAIN VIEW CA 9 4 0 3 9  

KENT WA 98032 
K A N A W A  228  JAPAN 
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24458 Rep1 aceable Electrical Parts 
24458/24558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

CBnufacturer k i k s s  City. State. Zip Code 

COF ER COMPONENT PROCESSING 3270 KELLER ST SANTA CLARA CA 95050  
UNIT 11 

COMPUTER CONNECTIONS 30608  SAN ANTONIO ST MYWARD CA 94544 
WI LHELM WESTERMAN PO BOX 2345  6800  M N H E I M  1 WEST G E M Y  

AUGUSTA-ANME 56 
PHI L I P S  NEDERLAND BV POSTBUS 90050  5600 F8 EINDHOVEN THE NETHERLANDS 
AFD ELONUI 
MINNESOTA MINING l N D  MFG CO 5400 RT B U I L M B I A  MD 65205 

Z W N  & ASSOCIATES 
KYOCERA PMERICA INC 

PO BOX 1228 
7633 S 180TH KENT WA 98032 
5701 E FOURM PLAIN BLVD VANCOWER WA 98661  
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24456 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24450124558 S e r v i c e  

T e k t m n i x  Ser ia l / - ly  Ho. 
C o r p o n e n t N o .  P a r t N o .  E f f e c t i v e  Ibcont 

A1 671-0720-00 BOlOlOO 8010513 
A1  671-0720-05 B010514 8051D39 
A1  6 7 1  -0720-06 B051040 
A2  672-1037-12 
A2A1 - - - - - - - - - 

Mr. 
)bre & k r i p t i m  Code Mr. P a r t * .  

CIRCUIT BD ASSY :MAIN 80009  671-0720-00 
CIRCUIT BD ASSY:MIN 80009 671-0720-05 
CIRCUIT BD ASSY:MAIN 80009 671-0720-06 
CIRCUIT BD ASSY:LV FW SPLY MM)ULE 80009 672-1037-12 
CIRCUIT ED ASSY:REGULATOR 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CIRCUIT BD ASSY: INVERTER 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 

BOlOlOO 8049999 CIRCUIT BD ASSY:RWXWT 80009 
BOlOlOO 6049999 CIRCUIT BD ASSY:DIGITAL CONTROL 80009 

CIRCUIT BD ASSY :CONTROL/REAM)UT/BUFFER 80009 
FROEtT PNL ASSY:STANDMO.Z445B/558/65B & 6 7 8  80009 
(STANDARD) 
FRONT FNL ASSY:TV OPTION,24458/558/658/678 80009 
(OPTION 0 5 )  
CIRCUIT 0 0  ASSY :FRONT PANEL 
(REPLACEABLE AT A6 LEVEL ONLY) 

CIRCUIT BD ASSY:SCALE I L L l M  80009 
C I E U I T  BD ASSY:HIGH VOLTPGE 80009 
CIRCUIT BD ASSY:DYNAMIC CENTERING 80009 
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24458 Rep1 aceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

Tek tmn ix  Ser ia l  /Assahly b. 
Cormnent b. Par t  b. Effective IBcont 

A1 671-0720-00 BOlOlOO 8010513 
A1 671-0720-05 8010514 8051039 
A1 671-0720-06 8051040 
A l A l l  119-2342-05 BOlOlOO 8010689 
A l A l l  119-2342-07 8010690 8051 100 
A l A l l  119-2342-09 8051 101 

AlA12 119-2342-06 BOlOlOO Bolo639 
AlA12 119-2342-08 8010690 B05llOO 
A1A12 119-2342-10 8051101 
A lC lW 283-0000-00 

AlC102 290-0973-00 
AIC103 281 -0812-00 

AlC105 281-0064-00 
AlC106 281-0775-01 
AlC107 290-0943-02 
AIC108 281-0775-01 
AlC109 281-0909-00 
AlCl lO 281 -0909-00 

Nam & Descr ip t ion 

CIRCUIT BD ASSY:MAIN 
CIRCUIT BD ASSY :MAIN 
CIRCUIT BD ASSY:MAIN 
ATTENLIATOR. VAR: P R O G W L E  1X-100X 
ATTENUATOR. VAR: 1X-lOOX,CMNEL 1 
ATTENLIATOR.VAR: 1X-1OOX.CMNEL 1 

ATTENLIATOR. VAR: P R O G W L E  1X-100X 
ATTENLIATOR.VAR: 1X-lOOX ,CMNEL 2 
ATTENLIATOR,VAR: 1X- IOOX ,CMNEL 2 
CAP, FXD.CER DI : 0.00111F,+100-0%, 500V 
(CMW WITH AlC200) 
CAP. FXD. ELCTLT: 100UF,20%.25VOC 
CAP.FXD.CER DI :1000PF,10%.100V 

CAP,VAR, PLASTIC:0.25-1.5PF,600V 
CAP,FXD,CER 0I:O. lUF,20%,5OV 
CAP, FXD, ELCTLT:47UFr20%.25V 
CAP,FXD,CER DI:0. IUF,20%,50V 
CAP, FXD.CER DI :0.022UF,20%, 50V 
CAP, FXD.CER D l  :0.022UF,20%, 50V 

CAP,FXD,CER 01:0.022UF.20%.50V 
CAP, FXD. ELCTLT:47UF,20%, 25V 
CAP,FXD,CER D1:27PF,5%,10W 
CAP.FXD,CER DI  : 100 PF, 10%, 100V 
CAP,FXD,CER DI :0.1UF.20%.50V 
CAP,VAR, PLASTIC:5.5-65 PF, 100V 

CAP,FXD.CER DI :0.022UF,20%,50V 
CAP, FXD.CER 01 :0.022UF.20"?, 50V 
CAP, FXD. ELCTLT:47UF,20%.25V 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP,FXD, ELCTLT:22UF,20%.1CWDC 
CAP.FXD,CER DI:0.022UF.20%,50V 

CAP. FXD.CER DI : 1000PF, 10%.100V 
CAP,FXD,CER DI:180PF,5%,100VDC 
CAP,FXD,MTLZD:0.4711F,10%,50V 
CAP,FXD,MTLZD:0.22UF,10%.63V 
CAP,FXD.MTLZD:O.22UF.l0%.63V 
CAP,FXD.MTLZD:0.47UF,10%.50V 

CAP.FXD.MTLZD:0.22UF.l0%.63V 
CAP. FXD,MTLZD:0.22UF,10%.63V 
CAP,FXD,MTLZD:0.22UF,lG%,63V 
CAP.FXD,MTLZD:0.22UF.l0%,63V 
CAP.FXD,CER Dl :O. 1UFr20%,50V 
CAP, FXD, ELCTLT:47UFr20%.25V 

CAP.FXD.CER DI :0.001UF,+100-0%. 500V 
(CMBO WITH AlC100) 
CAP,FXD,CER DI : 1000PF, 10%.100V 
CAP.FXD,CER DI:O.OlUF, 10%,100V 
CAP,VAR.PLASTIC:0.25-1.5PF.600V 
CAP,FXD.CER DI:0.022UF.20%.50V 
CAP, FXD,CER D l  :0.022UF,2G%. 50V 

CAP, FXD,CER DI :0.022UF.20%. 50V 
CAP. FXD,CER 01 :0.022UF.20%,50V 
CAP.FXD,CER DI:O.lUF.20%.50V 
CAP, FXD, ELCTLT:47UF,20%, 25V 
CAP.FXD.CER DI:O.lUF,20%.50V 
CAP,FXD.CER D l  :O.lUF,20%,50V 

CAP, FXD, ELCTLT:47UF,2UXt25V 
CAP, FXD,CER Dl : 1000PF, 10%, 100V 

Mr. 
Code Mr. Par two .  

80009 671-0720-00 
80009 671-0720-05 
80009 671-0720-06 
80009 119-2342-05 
80009 119-2342-07 
80009 119-2342-09 

55680 ULBlElOlMPA 
04222 MAlOlC102KA4 

54583 MA12X7RlH223M-1 
55680 UYXlE470)rAAlTD 
04222 MA101A27WAA 
04222 MA101A101KA4 
04222 SA105E104MA4 
TK1727 2222-808-32659 

54583 MA12X7RlH223M-T 
54583 MA1 W7RlE23M-T 
55680 UVXlE470)rAAlTD 
04222 SA105E104MAA 
55680 ULBlA22WAlTO 
54583 MAI2X7RlH223M-T 

04222 M A l O l C l O 2 ~  
04222 MAlOlA181JAA 
55112 1850.47K50ABB 
TK1573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
55112 1850.47K50ABB 

TK1573 ORDER BY DESCR 
TKl573 ORDER BY DESCR 
TKl573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
04222 SA105E104MAA 
55680 UVXlE470)rAAlTD 

59660 831-610-Y5UO102P 

04222 MAlOlC102KA4 
04222 MA201C103KA4 
52769 ER-530-013 
54583 MA12X7RIH223M-T 
54583 MAl2X7RlH223M-T 

54583 MA12X7RlH223M-T 
54583 MA12X7RlH223M-T 
04222 SA105E104MA4 
55680 UVXlE47LWAlTD 
04222 SA105E lOW 
04222 SA105E lOW 

55680 UVXlE47WAlTD 
04222 MA101C102KA4 
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2 4 4 5 8  R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

T e k t m i x  S e r i a l / M l y N o .  Mfr . 
Carprnent Wo. P a r t  Wo. E f f e c t i v e  bunt N ~ R  & k c r i p t i o n  Code Mr. P a r t  b. 

AlC225  281-0775-01 CAP,FXD.CER DI:O.lUF,20%.50V 04222  SA105E104MAA 
A lC301  281-0775-01 CAP.FXD,CER DI:O.lUF.20%,50V 04222  S A 1 0 5 E l W  
A lC302  281-0775-01 CAP.FXD.CER DI:O.lUF,20%.50V 04222  SA105E104MAA 
A lC307  290-0943-02 CAP.FXD, ELCTLT:47UF,20%,25V 5 5 6 8 0  U V X l E 4 7 W l T D  
A lC310  281-0909-00 CAP.FXD.CER DI:0.022LIF.20%.50V 54533  MAlZX7RlH223M-T 
A lC311  281-0909-00 CAP.FXD.CER DI:0.022UF.20%.50V 54583  MA12X7RlH223M-T 

A lC325  290-0943-02 CAP.FXD.ELCTLT:47UF. 20%,25V 5 5 6 8 0  U V X l E 4 7 W l T D  
A lC329  281-0773-00 CAP, FXD,CER D I :  0.01UF,10%,100V 04222  W O l C 1 0 3 K A A  
A lC332  281-0773-00 CAP,FXD,CER DI :O.OlUF. l0%,100V 04222  MA201C103KAA 
A 1  C336 290-0943-02 CAP, FXD, ELCTLT:47UF, 20%,25V 55680  U V X l E 4 7 W l T D  
A lC351  2 8 1  -0909-00 CAP, FXD, CER D I  : 0.022UF, 20%, 5 0 1  54533  MAl2X7RlH223M-T 
A lC402  281-0762-00 CAP.FXD,CER DI:27PF,20%.1ODV 0 4 2 2 2  MA101A27W.4 

CAP,VAR,CER D I  : 1-5PF,+2 -2.5%.100V 
CAP, VAR.CER D I  :1-5PF.+2 -2.5%.100V 
CAP.FXD,CER D l  : 27PF, 20%, 1ODV 
CAP,FXD,CER D l  :0.022UF.20%,50V 
CAP,FXD,CER D I  :0.022UF.20%,50V 
CAP, FXD,CER D I  : 0.022UF, 20%,50V 

CAP,FXD,CER D I  :47PF.l0%,1ODV 
CAP, FXD,CER D I  :47PF, 10%. 1ODV 
CAP,FXD,CER D I  :22PF, 10%,1ODV 
CAP,FXD,CER D I  :0.1UF,20%,50V 
CAP, FXD,CER D l  :470PF,10%.50V 
CAP, FXD.CER D I  : 100  PF, 10%,100V 

CAP.FXD.CER D I  :0.022UF.20%.50V 
CAP,FXD.CER D I  :0.022UF.20%.50V 
CAP.FXD,ELCTLT:3.3UF,10%,15V 
CAP.FXD,MTLZD:0.47UF,10%,50V 

6011521  CAP,FXD,CER D I  : 100  PF, 10%,10DV 
CAP.FXD,CER D l  :51PF.S%.100V 

8051076 CAP.FXD,CER D l  : 100  PF, 10%.100V 
CAP.FXD,CER D I  :51PF.S%,100V 

CAP, FXD,CER D l  : 0.022UF, 20%,50V 
CAP, FXD.CER D I  : 0.1UF,2C%, 50V 
CAP.FXD.ELCTLT:3.3UF,10%,15V 
CAP,FXD.CER D I  :1000PF.10"%.1OOV 

8011521  CAP,FXD,CER D I  : I 0 0  PF,10%,100V 
CAP.FXD,CER D I  :51PF,5%,100V 

8051076 CAP,FXD,CER D I  : 100  PF. 10%, 100V 
CAP.FXD.CER D I  :51PF,5%.100V 

CAP, VAR,CER D I  : 9-90PF. 5 0 1  
CAP,FXD,CER D I  :0.01UF.l0%,100V 
CAP.FXD,CER D I  :0.022UF.20%,50V 
CAP.FXD,CER D I : O . O 1 U F , 1 ~ , 1 0 0 V  
CAP,FXD,CER D I  :470PF,lPL,50V 
CAP.FXD.CER D I : 3 3  PF,5%,50V 

CAP,FXD,CER D I  : 180PF,5%, 1ODVDC 
CAP,FXD.CER DI:O.lUF,20%,50V 
CAP.FXD,CER DI:O.lLIF,20%.50V 
CAP.FXD.CER D I : 7  PF,20%,1ODV 
CAP.FXD.PLASTIC:O.lUF.3,5%,35V 
CAP,FXD,PLASTIC:lOUF,3%,25V 

CAP,FXD,CER DI:O.lUF,20%,50V 
CAP,FXD.MTLZD:0.47UF,10%,50V 
CAP.FXD,CER DI:O.O22UF,20%,50V 
CAP, FXD, ELCTLT:47UF, 20%,25V 
CAP.FXD,CER DI:O.O22UF,20%,50V 
CAP, FXD, ELCTLT: 220UF,20%, 10V 

513-011A1-5 
513-011A1-5 
MA101A27W.4 
MA12X7RlH223M-T 
MAl2X7RlH223M-T 
MA12X7RlH223M-T 

MA101A470KAA 
MAlOlA470KAA 
MA101A220KAA 
SA105E104MAA 
MA1054471KAA 
MAlOlAlOlKAA 

M412X7RlH223M-T 
MA12X7RlH223M-T 
D3R3EA15Kl 
1850.47K50ABB 
MA101A101KAA 
MAlOlA51LX1M 
MA lO lA lO lKAA 
MAlOlA51LX1M 

MA12X7RlH223M-T 
SA105E104MAA 
D3R3EA15Kl 
MA101C102KAA 
MA lO lA lO lKAA 
MA101A510JM 
MA lO lA lO lKAA 
MA101A510JM 

TZ03R900E 
MA201C103KAA 
MA12X7RlH223M-T 
MA201C103KAA 
MA1054471KAA 
Gc105A33aJ 

M A l O l A 1 8 1 J M  
S A 1 0 5 E l W  
S A 1 0 5 E l W  
MA101A7R04M 
285-0676-01 
285-1060-00 
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2 4 4 5 8  Rep1 a c e a b l e  E l e c t r i c a l  P a r t s  
2 4 4 5 8 / 2 4 5 5 8  S e r v i c e  

Carponent No. 
AlC732  
AlC733 
A lC735  
A lC738  
A lC740  
A lC742  

AlC995 
AlCRlOO 
AlCR101 
AlCR107 

T e k t r w i x  S e r i a l / A s i m b l y  b. 
P a r t  No. E f f s t i v e  [bcont h e  & D e s c r i p t i o n  

CAP, FXD, ELCTLT:220UFr2G%, 10V 
CAP,FXD,ELCTLT:47UF,20%.25V 
CAP,FXD,CER D1:470PF.l0%,50V 
CAP, FXD, ELCTLT:47UFr20%,25V 
CAP. FXD, ELCTLT:47UF,20"A, 25V 
CAP, FXD,CER D I  : 1000PF. 10"A. 100V 

CAP,FXD.CER D I  :0,1UF,20%,50V 
CAP,FXD,CER D I  :22PF,10%,100V 
CAP,FXD,CER D I  :0.022UF.20%,50V 
CAP,FXD,CER D I  : 15PF. 10%. 100V 
CAP,FXD,CER DI:470PF,10%,50V 
CAP, FXD,CER D I  : 1000PF.+80-20%,200V 

CAP.FXD.CER D I  : 10PF,20%. 100V TUBULAR.MI 
CAP,FXD.CER D I  :33 PF,5%.50V 
CAP, FXD-CER D I  :0.022UF.20%.50V 
CAP, FXD.CER D l  :0.022UF,20%.50V 
CAP, FXD.CER D I  : 1000PF, 10%.100V 
CAP, FXD,CER D I  :0.022UF, Zm, 50V 

CAP,FXD,CER DI:O.lUF,20%,50V 
CAP, FXD.CER D I  :0.022UF.20%, 50V 
CAP. FXD,CER D I  : 1000PF. 10%. 100V 
CAP, FXD,CER D I  :0.022UF,20%,50V 
CAP,FXD,CER DI:O,lUF,20%,50V 
CAP, FXD.CER D I  :0.022UF,20%.50V 

CAP,FXD,MTLZD:0.47UF.l0"A,50V 
CAP, FXD,MTLZD:0,47UF, 10%,50V 
CAP,FXD,MTLZD:O,47UF,10%,50V 
CAP,FXD,MTLZD:0,47UF,l0%,50V 
CAP. FX0,CER D I  :47PF. 10%. 100V 
CAP, FXO, CER D I  : 0.022UF, 20%. 50V 

CAP,FXD,CER 0 1  : 7  PF,20%, 100V 
CAP.FXD, PLASTIC:lUF,3%,50V 
CAP.FX0,CER D I  :0.022UF.20%,50V 
CAP,FXD.CER DI:O.O22UF,20%.5OV 
CAP,FXD,CER D I  :0.022UF,20%.50V 
CAP, FXD,CER D I  :0.022UF,20%, 50V 

CAP. FXD,CER D I  :47PF. 10%. 100V 
CAP,FXD,CER DI:O.O22UF,20%.50V 
CAP.FXD.CER DI :22PF,  10%. 100V 
CAP, FXD. ELCTLT: 10UF.+50-20%.25V 
CAP.FXD,CER DI:O.O22UF,20%.50V 
CAP,FXD.CER D 1 : O . l  UF 20%,100V 

CAP,FXD,CER D1:O. l  UF 20%,100V 
CAP, FXD, CER D I  :2.2PF,+/-0.5PF.200V 
CAP.FXD,CER D l  :0.022UF,20%,50V 
CAP,FXD.CER DI :O.  lUF,20"A,50V 
CAP.FXD,CER D I  :0.03UF, 5 0 V K  
CAP.FXD.ELCTLT:3.3UF.l0%.15V 

CAP. FXD,CER D I  :0.022UF,20%,50V 
CAP,FXD,CER D I  :O.OEUF.5OVK 
CAP,FXD,CER D I  :22PF,10"A,100V 
CAP,FXD.CER DI:O.lUF,20"L,50V 
CAP,FXD,CER DI:O.O22UF,20%.50V 
CAP.FXD,CER DI:O.O22UF,2UX,50V 

CAP,FXD.CER D I  :5.6PF,+/-0.5PF,lOOV 
SEMICOND DVC,DI :SW.SI ,50V.25PA AT 20V,20PF 
SEMICOND DVC.DI:SW.SI.50V.25PA AT 20V,20PF 
SEMICONO DVC,OI:RECT,SI,400V.lA.W-41 
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24458 Rep1 aceable Electrical Parts 
24458124558 Service 

Tektmni x Serial/kmbly No. 
Corpcnent No. Part No. Effectiw IGcont 

A lCR130  152-0141-02 
A lCR131  152-0141-02 
A lCR140 152-0141-02 
A lCR141  152-0141 -02 
A lCR142 152-0141-02 
A lCR143 152-0141-02 

A lCR144 152-0141-02 
A lCR145  152-0141-02 
A lCR146  152-0141-02 
A lCR147 152-0141-02 
A lCR148 152-0141-02 
A lCR149 152-0141-02 

A lCR l5O 152-0141-02 
A lCR151  152-0141-02 
A lCR152  152-0141-02 
A lCR153 152-0141-02 
A lCR154 152-0141-02 
A lCR155 152-0141-02 

Nare & Description 

SEMICOND DVC.DI :SW,SI,30V,150MA,30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V,15W,30V.DO-35 
SEMICOND DVC,DI:SW.SI.30V.15W.30V,DO-35 
SEMICOND DVC.DI:SW,SI,30V.15W.30V,W-35 
SEMICOND DVC,DI :SW.SI ,30V.15W.30V,  DO-35 
SEMICOND DVC.DI:SW.S1,30V,l5W,30V, DO-35 

SEMICOND DVC,DI:SW,SI.30V,15W,3OV,DO-35 
SEMICOND DVC,DI:SW.SI,30V,15W,30V,W-35 
SEMICOND DVC,DI:SW.SI,30V,15W.30V,DO-35 
SEMICOND OVC,DI:SW.SI,30V.1501.t4.30V,DO-35 
SEMICOND OVC,DI:SW.SI,30V.15W,30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V.l5W,3OV. DO-35 

SEMICOND DVC.DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC, D I  :SW,SI,30V,15W,30V, DO-35 
SEMICOND DVC,DI:SW.SI.30V.150MA,30V,W-35 
SEMICOND OVC,DI:SW.SI,30V.15W,30V,W-35 
SEMICOND DVC,DI:SW.SI,30V.15W,30V,W-35 

SEMICOND DVC,DI:SW.SI,30V.15W,30V,DO-35 
SEMICOND OVC.DI:SW,SI.30V.15W,30V,W-35 
SEMICOND DVC,DI :SW,SI ,30V,1501.t4,30V, DO-35 
SEMICOND DVC,DI:SW.SI,30V,15W,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V.15W.30V,DO-35 
SEMICOND OVC,DI :SW, S I  ,50V.25PA AT 20V,20PF 

SEMICOND OVC, D I  :SW,SI .50V.25PA AT 20V.20PF 
SEMICDND DVC, D I  :SW,SI,30V,15W,30VrDO-35 
SEMICOND DVC,DI:SW.SI.30V,15W,30V.W-35 
SEMICONO DVC,DI :SW,SI,30V,15W,30V.DO-35 
SEMICOND DVC,DI:SW,SI.30V.15W,30V.W-35 
SEMICOND DVC,DI:SW,SI.30V,15W.30V,W-35 

SEMICOND OVC.DI:SW.SI.30V.150MA,30V,DO-35 
SEMICOND DVC,DI:SW.SI.30V.15W,30V,DO-35 
SEMICOND DVC,DI:SW.SI,30V,15W,30VVDO-35 
SEMICOND OVC,DI:SW.SI.30V,15W,30V,DO-35 
SEMICOND OVC,DI:SW,SI.30V.1501.t4.30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V,15W,30V.DO-35 

SEMICOND DVC,DI:SW.SI,30V,15W.30V,DO-35 
SEMICDND DVC,DI:SW.SI.30V.15W.30V.DO-35 
SEMICOND DVC.DI:SW.SI,30V,15W,30V,DO-35 
SEMICDND DVC,D1 :SU, S I , 30V . l 5W,30V .DO-35  
SEMICDNO DVC.DI:SW,SI,30V,15W.30V,DO-35 
SEMICONO DVC.DI:SW,SI,30V.15W.30V,DO-35 

SEMlCOND DVC,DI:SW,SI.30V,15W,30V,DO-35 
SEMICOND DVC.DI:SW,SI,30V,15W,30V,DO-35 
SEMICOND DVC.DI :SW,SI,30V,15W,30V,DO-35 
SEMICOND DVC,DI :SCHOTTKY,SI .6OV,2.25PF 
SEMICOND OVC, D I  :SCHOTTKY. S I  ,60V, 2 .25PF 
SEMICOND OVC,DI:SW.SI,30V.15W,30V,DO-35 

SEMICOND DVC,DI:SW.SI.30V.15W,30V,DO-35 
SEMICOND OVC,DI :SW,GE.22V,8W.W-7 
SEMICOND OVC,DI:SW,SI.30V,15W,30V,DO-35 
SEMICOND OVC,DI :SW,SI.120V,O.l50MA,4NS,DO35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,DO-35 
SEMICOND DVC,DI :SW,SI ,30V, 15W.30V .DO-35  

SEMICOND OVC,DI:SW.SI.30V,15W,30V.DO-35 
SEMICOND DVC,DI:SW.SI.30V,15W.30V.DO-35 
SEMICOND DVC,DI:SW,SI.30V.15W,30V.DO-35 
SEMICOND OVC,DI:SW.SI,30V,15W,30V,DO-35 

Hfr. Part No. 

D M 5 2 7  (1N4152)  
DA2527 (1N4152)  
D M 5 2 7  ( l N 4 1 5 2 )  
D M 5 2 7  (1N4152)  
D M 5 2 7  (1N4152) 
D M 5 2 7  ( l N 4 1 5 2 )  
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24458 Rep laceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

T e k t r m i  x 
Corponent b. Part b. 

AlCR956 152-0141-02 
AlCR966 152-0574-00 
AlCR972 152-0574-00 
AlCR982 152-0141-02 
AlCR987 152-0574-00 
AlCR995 152-0061 -00 

AlDLlOO 119-1490-04 
AlE900 276-0712-00 
A1 J l  131 -0608-00 

Ser i  a1 /Asienbl y b. Mr. 
E f f e c t i v e  Dscont Nane & k r i p t i o n  Code 

SEMICOND DVC,DI:SW,SI,30V,150M4,30V.W-35 03508 
SEMICOND DVC.DI:SW,SI ,120V,0.15MA,4NS.W35 12969 
SEMICOND DVC,DI :SW.SI ,120V.O.l5MA,4NS,W35 12969 
SEMICOND DVC,DI:SW,SI.30V,150M4,30V,W-35 03508 
SEMICOND DVC,DI:SW,SI, 120V.0.15MA.4NS.DD35 12969 
SEMICOND DVC.DI:SW,SI.175V,O.1A.W-35 07263 

DELAY LINE, ELEC:73NS, 150 80009 
CORE. EM:BALLN, FERRITE 34899 
TEFAINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 
(QWNTITY OF 3)  
TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 
TERMINAL.PIN:0.365 L X 0.025 BRZ GLD PL 22526 

Mr. Part b. 

DM527 (lN4152) 
NDP566 
NDP566 
DM527 (lN4152) 
NDP566 
FDH2161 

(QWTITY OF 3)  
AlJlOO 131-0608-00 TEFAINAL.PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 

AlJ411 
AlJ511 
AlJ512 
AlL lOl  

A1 L107 
AIL113 
A11115 
AIL120 
AIL180 
A1 LZOO 

AIL219 
AIL220 
A1 L280 
AIL307 
AIL325 
AIL336 

A1 L403 
AIL521 
A1 L605 
A1 L606 
A11607 
AIL608 

CONN,RCPT.ELEC:HWER, 10 CONT.STR SLDR PIN 53387 3591-6002 
CONN.RCPT,ELEC:HEADER, 10 CONT,STR SLDR PIN 53387 3591-6002 
CONN. RCPT. ELEC: HWER, 1 X 2 ,O. 1 SPACING 00779 1-86479-3 
TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
(OWNTITY OF 4)  
TERMINAL, ~ 1 ~ : 0 : 3 6 5  L X 0.025 BRZ GLD PL 22526 48283-036 
(QWTITY OF 2 )  
TEFAINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
(QWTITY OF 2) 

CONN,RCPT, ELEC:HEADER.2 X 8 0.1 SPACING 22526 66506-043 
'TERMINAL.PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
(QWNTITY OF 2) 
CONN, RCPT, ELEC: HWER, STR .26 PIN 
CONN,RCPT.ELEC:HWER, STR.26 PIN 
CONN, RCPT. ELEC:HEADER, STRAIGHT, 34 PIN 
COIL,RF:FXD.2.7Ui.10% 

COIL,RF:FXD,2.7Ui.10% 
COIL,RF:FXD.2.7Ui,10% 
COIL.RF:FIXED.15 LIH 
COIL.RF:FXD,2.7Ui.10% 
COIL-RF: FIXED,45NH 
COIL,RF:FIXED,2.45UH 

COIL.RF:FXD.2.7Ui.10% 
COIL,RF:FXD,2.7Ui,10% 
COIL,RF:FIXED,45NH 
COILVRF:FXD,2.7Ui,10% 
COIL.RF:FXD.2.7Ui.10% 
COIL,RF:FXD.2.7Ui, 10% 

COIL,RF:FIXED,BDNH 
COIL,RF:FXD.2.7Ui.10% 
COIL,RF:FIXED,360NH 
COIL,RF:FIXED,828NH 
COIL,RF:FIXED,828NH 
COIL,RF: FIXED,360NH 

53387 3593-6002 
53387 3593-6002 
53387 3594-6002 
54583 SPT 0406-2R7K-6 

54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
32159 71501M+lOPERCENT 
54583 SPT 0406-2R7K-6 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 

54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
TK2042 ORDER BY DESCR 
54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 

TK1345 108-0552-00 
54583 SPT 0406-2R7K-6 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
24226 ORDER BY DESCR 

54583 SPT 0406-2R7K-6 
32159 71501M+lOPERCENT 
32159 71501M+lOPERCENT 
54583 SPT 0406-2R7K-6 
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24458 Replaceable Electrical Parts 
2445Bl24558 Service 

T e k t m n i x  S e r i a l / M l y N o .  
Ccnpolent No. Part Wo. E f f e c t i v e  [scant 

A1 L938 108-1251-00 
A IL973  108-1251-00 
A IL980  108-1251-00 
A l L R l O l  108-0325-00 
AlLR107 108-0325-00 
AlLR2Ol 108-0325-00 

AlQ742 1 5 1  -0190-00 
A19743 151-0188-00 
A19745 151-0188-00 
AlQ941 1 5 1  -0188-00 
AlQ942 151-0188-00 
A l R l  0 0  315-0474-00 

A l R l O l  322-3235-00 
AIR102 322-3235-00 
AIR112 322-3097-00 
AIR114 321-0130-03 
A l R l l 5  321-0146-00 
AIR117 3 2 1  -0320-00 

AIR153 322-3277-00 
A l R l M  322-3210-00 
AIR155 321-0206-00 

Mr. 
Wme & Description Code Mr. Part No. 

COIL.RF:FXD.2.7W,l@k 54583 SPT 0406-2R7K-6 
COIL,RF:FXD.2.7W,l@k 54583 SPT 0406-2R7K-6 
COIL.RF:FXD,2.7W,l@A 54583 SPT 0406-2R7K-6 
COIL,RF: FIXED,46¶NH TK2042 ORDER BY DESCR 
COIL,RF:FIXED,489NH TK2042 ORDER BY DESCR 
COIL,RF: FIXED,46¶NH TK2042 ORDER BY DESCR 

COIL,RF: FIXED.403NH TK2042 ORDER BY DESCR 
COIL,RF:FIXm,403NH TK2042 ORDER BY DESCR 
TRANSISTOR: PNP, S I  ,40V. l A ,  TO-226AE/237 04713 SPS8956(MPSW51A) 
TRANSISTOR: PNP, S I  .40V, l A ,  TO-226AE/237 04713 SPS8956(MPSW51A) 
TRANSISTOR: PNP, S I  , TO-92 80009 151-0188-00 
TRANSISTOR: PNP. S I  . TO-92 80009 151-0188-00 

TRANSISTOR:NPN, SI ,  TO-92 80009 151-0190-00 
TRANSISTOR:NPN,SI ,TO-92 PLSTC 80009 151-0198-01 
(QWNTITY OF 2,LCCATIONS A & 8 )  
TRANS1 STOR:NPN, S I  , TO-92 80009 151-0190-00 
.rRANs ISTOR: NPN. SI . TO-92 80009 151-0190-00 
TRANS I STOR: NPN, S I  , TO-92 80009 151-0190-00 
TRANSISTOR: FET, N-CHAN, S I  , TO-92 04713 SPF3036 

TRANSISTOR:PNP.SI ,TO-92 80009 151-0188-00 
TRANSIST0R:NPN. S I  ,TO-92 80009 151-0190-00 
'rRANSISTOR:NPN,SI ,TO-92 80009 151-0736-00 
TRANS1STOR:NPN. S I  ,TO-92 80009 151-0736-00 
TRANSISTOR:NPN.SI , 6 2 W , T O - 9 2  80009 151-0223-00 
TRANS I STOR: NPN. S I  , TO-92 80009 151-0190-00 

TRANS1 ST0R:NPN. S I  , TO-92 80009 151-0190-00 
'rRANSISTOR:PNP.SI ,TO-92 80009 151-0188-00 
TRANSISTOR:PNP.SI.TO-92 80009 151-0188-00 
TRANSISTOR:PNP,SI ,TO-92 80009 151-0188-00 
TRANSISTOR: PNP,SI ,TO-92 80009 151-0188-00 
RES,FXD,FILM:470K O~.5 "k .0 .25W 19701 5043CX470KOJ92U 

RESVFXD,FILM:2.74K Ott4,1%.0.2W,TC=TO 57668 CRB20 FXE 2K74 
RES,FXO.FILM:2.74K Ott4,l%.O.ZW.TC=TO 57668 CRB20 FXE 2K74 
RES.FXD,FILM:lOO OM,l%,O.2W,TC=TO 57668 CRB2O FXE lOOE 
RES. FXD. FILM:221 OMr0.25%.0.125W.TC=T2 M I  91637 MFF1816D221ROC 
RES,FXD,FILM:324 OM,1%,0.125W,TC=TO 07716 CEAD324ROF 
RES,FXD,FILM:21.OK OM,1%,0.125W,TC=TO 19701 5033ED21KOOF 

RES,FXD,FILM:l.S3K Ott4,l%,O.l25W,TC=TO 19701 5033EDlK58F 
RES,FXD,FILM:lPO OM,5%,0.2W 80009 313-1121-00 
RES,FXD.FILM:E.ZK OW,5%,0.2W 57668 TR20JE O W  
RES,FXD,FILM:360 OM,5"k,0.5W 19701 5053CX360ROJ 
RES,FXD,FILM:100 OM,l%,0.2W,TC=TO 57668 CRB20 FXE 100E 
RES,FXD,FILM:56D OM,5%.0.2W 57668 TR20JE 560E 

RESrFXD,FILM:56O OM,5%,0.2W 57668 TR2OJE 560E 
RES.FXD,FILM:1.21K OM,1%.0.2W,TC=TO 57668 CRB20 FXE 1K21 
RES,FXD.FILM:lK OM,l%.0.2W.TC=TO 57668 CRB20 FXE lKOO 
RES,FXD.FILM:6.2K OW,5%,0.2W 57668 TR20JE O W  
RES,FXD,FILM:470 OM,%,0.2W 57668 TR20JE 470E 
RES,FXD,FILM:470 OM,%,0.2W 57668 TR20JE 470E 

RES,FXD,FILM:390 OM,5%,0.2W 57668 TR20JE 390E 
RES,FXD,FILM:390 OM.YA.0.2W 57668 TREOJE 390E 
RES,FXD,CMPSN:6.8 OW.S.0 .25W 01121 CB68G5 
RES.FXD.FILM:lOK OW,l%,0.2W,TC=TO 57668 CRB2O FXE lOKO 
RES,FXD.FILM:lK OM,1%,0.2W.TC=TO 57668 CRB2O FXE lKOO 
RES, FXD. FILM:5.62K O M ,  1%,0.2WrTC=T0 80009 322-3265-00 

RES,FXD,FILM:7.% OW,l%,O.ZW.TC=TO 57668 CRB2O FXE 7 6 0  
RES,FXD,FILM:l.% OHM,1%.0.2W,TC=TO 57668 CRBEO FXE 1 6 0  
RES.FXD,FILM:1.37K Ott4,1%,0.125W.TC=TO 07716 CEAD137OOF 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Tektrmix S e r i a l / M l y  k. 
Carpolentm. Part&. Effective ascant 
AIR156 321-0255-00 
AIR159 322-3242-00 
AIR161 322-3293-00 
AIR162 322-3293-00 
AIR163 322-3242-00 
AIR165 313-1822-00 

Nam & kcript ion 

RES.FXD,FILM:4.42K OM, l%,O.l2%.TC=TO 
RES7FXD,FILM:3.24K OM.l%,O.2W,TC=TO 
RES.FXD,FILM:IlK Ot+l.I%,0.2W.TC=TO 
RES,FXD,FILM:llK 0~.1%.0.2U,TC=TO 
RES,FXDqF1LM:3.24K OM,l%,O.2W.TC=TO 
RES,FXD,FILM:8.2K,OM.5%.0.ZW 

Mr. 
Code m. Part m. 
19701 5033ED4K42OF 
57668 CRB20 FXE 3K24 
57668 CRB20 FXE 11KO 
57668 CRB20 FXE l lKO 
57668 CRB2O FXE 3K24 
57668 TR20JE OW 

RES.FXD,FILM:3.24K Om,l%,O.2W,TC=TO 
RES,FXD,FILM:lOK OW,l%.O.ZW,TC=TO 
RES,FXD,FILM:3.24K Om, l%,O.LW,TC=TO 
RES.FXD,FILM:lOK 0~,1%,O.ZW.TC=TO 
RES,FXD,FILM:lOK Om.l%,O.2W,TC=TO 
RES. FXD. FILM: IOK OW.l%.O.ZW. TC=TO 

57668 CRB20 FXE 3K24 
57668 CRBLO FXE lOKO 
57668 CRBLO FXE 3K24 
57668 CRB20 FXE lOKO 
57668 CRB2O FXE lOKO 
57668 CRBZO FXE 1MO 

RES, FXD, F1LM:lOK 0~,1%,0.2W,TC=TO 
RES,FXD,FILM:lK OtM,l%.O.2w.TC=TO 
RES,FXD,FILM:lOK OM,l%.O.ZW,TC=TO 
RES,FXD,FILM:301 OM,1%.0.2W.TC=TO 
RESrFXD,FILM:7.5K OI-M,l%,O.ZW,TC=TO 
RES.FXD,FILM:5.62K M,l%.O.ZW.TC=TO 

57668 CRBZO FXE 1MO 
57668 CRB2O FXE lKOO 
57668 CRB2O FXE 1MO 
57668 CRBZO FXE 301E 
57668 CRBZD FXE 7K50 
80[X)9 322-3265-00 

RES,FXD, FII-M:10.44K OH.1.0.1%,0.125U.TC=T2 
RES.FXD.FILM:10.44K OH.1,0.1%,0.125W,TC=T2 
RESeFXD.FILM:470K OM.5%,0.25W 
RES. FXD, F1LM:E. 74K Om, l%.O.ZU, TC=TO 
RES.FXD.FILM:2.74K OtM,l%,0,2W,TC=TO 
RES,FXD,FILM: 120 0mE1,5%,0.2w 

19701 5033RClOK440B 
19701 5033RClOK440B 
19701 5043CX470KOJ92U 
57668 CRB20 FXE 2K74 
57668 CRB2O FXE 2K74 
80009 313-1121-00 

19701 5033ED21KOOF 
19701 5033DlK58F 
19701 5053CX360ROJ 
57668 CRBZO FXE 2K21 
57668 CRBZO FXE 2K21 
57668 CRB20 FXE 2K21 

19701 5043CX18ROOJ 
19701 5043CX18ROOJ 
57668 CRBLO FXE lOOE 
57668 NTR25J-E 100E 
57668 NTR25J-E 100E 
57668 CRB20 FXE 100E 

57668 CRBZO FXE lOOE 
57668 CRBLO FXE lOOE 
57668 CRB2O FXE 3K01 
80009 322-3265-00 
57668 CRB20 FXE 1K24 
57668 CRBLO FXE 75E0 

73138 82-25-2 
57668 TR20JE20E 
57668 TR20JE20E 
32997 3329WL58-102 
57668 CRBZO FXE 75E0 
57668 TR20JE 04K3 

RES,FXD,FILM:75 OHM,1%,0.2W.TC=TO 
RES.FXD,FILM:16.5K OtM.l%.O.l25W,TC=TO 
RES,FXD.FILM:7.15K Om, l%,O.l2W,TC=TO 
RES,FXD,FILM: 16.5K Om.l%,O.l25W,TC=TO 
REStFXD,FILM:7.15K O~,l%,O.125W,TC=TO 
RES.FXD.FILM: 16.5K OM.1%,0.12W.TC=TO 

57668 CRBZO FXE 75E0 
19701 5033ED16K50F 
07716 CEAD71 %OF 
19701 5033ED16K50F 
07716 CEAD715OOF 
19701 5033ED16K5OF 

19701 5033ED16K50F 
19701 5043ED28WOF 
07716 CEAD71500F 
57668 CRBZO FXE 75E0 
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24456 Replaceable Electrical Parts 
24458/24556 Service 

Tektmnix 
Part No. 

322-3085-00 
321-0062-00 
322-3139-00 
322-3201-00 
322-3193-00 
321 -0063-00 

322-3193-00 
321 -0287-00 
313-1200-00 
322-3322-00 
322-3322-00 
313-1471-00 

322-3085-00 
322-3258-00 
321-0193-03 
322-3193-00 
321-0375-00 
321-0347-00 

313-1471-00 
321-0347-00 
322-3222-00 
322-3222-00 
321-0347-00 
321 -0130-03 

321-1216-03 
321-1216-03 
321-0375-00 
322-3193-00 
321-0193-03 
322-3258-00 

313-1201 -00 
322-3293-00 
313-1821-00 
313-1821-00 
322-3097-00 
313-1622-00 

322-3289-00 
322-3289-00 
321 -0320-00 
322-3293-00 
313-1470-00 
313-1680-00 

313-1621-00 
313-1393-00 
322-3085-00 
322-3085-00 
313-1561-00 
322-3097-00 

313-1621-00 
313-1680-00 
313-1621-00 
313-1393-00 
322-3085-00 
313-1471-00 

Serial/Asdly No. 
Effective tlscuit Hane & Description 

RES,FXD,FILM:75 OM,l%,O.2W,TC=TO 
RES,FXD,FILM:43.2 OHM,0.5%.0.125W.TC=TO 
RES,FXO,FILM:274 OM,l%,0.2W,TC=TO 
RES,FXD,FILM:l.ZlK Otkl,l%,O.ZW.TC=TO 
RES.FXD,FILM:lK OM.1%,0.2W,TC=TO 
RES, FXD,FILM:44.2 OM, O.YL,O. 1251J,TC=TO 

RES,FXD,FILM:lK OM.l%,0.2W,TC=TO 
RES,FXD,FILM:9.53K OM,l%,O.l25W,TC=TO 
RES,FXD,FILM:20 OtM.%,0.2W 
RES,FXD,FILM:22.1K OM,1%,0.2W,TC=TO 
RES,FXD,FILM:22.1K OM,l%,O.2W,TC=TO 
RES,FXD,FILM:470 OM,5%,0.2W 

RES,FXD,FILM:75 OM,l%,0.2W,TC=TO 
RES,FXD,FILM:4.75K Otkl,l%,O.2W,TC=TO 
RES.FXD,FILM:lK OM,0.25%,0.125W.TC=T2 
RES,FXD,FILM:lK OM, l%,O.N,TC=TO 
RES,FXD,FILM:78.7K OM,1%,0.125W.TC=TO 
RES,FXD,FILM:40.2K OM,1%,0.125W.TC=TO 

RES,FXD,FILM:470 OM,5%,0.2W 
RES,FXD,FILM:40.2K OM,1%,0.125W.TC=TO 
RES,FXD,FILM:2K OM, l%,O.N,TC=TO 
RES,FXD,FILM:2K OtM,1%,0.2W,TC=TO 
RES,FXD,FILM:40.2K OM, l%.O.l25W,TC=TO 
RES,FXD,FILM:221 OM.0.25%.0.125W,TC=T2 MI 

RES,FXD.FILM:1.76K OM,0.25%,0.1251J,TC=T2 
RES,FXOrFILM:1.76K OM,O.25%,0.125W,TC=T2 
RES,FXD,FILM:78.7K OM,1%,0.125W,TC=TO 
RES,FXD,FILM:lK OM.l%,0.2W,TC=TO 
RES,FXO,FILM:lK OtM,0.25%,0.125W,TGT2 
RES,FXDeFILM:4.75K OM,l%,O.ZW,TC=TO 

RES,FXO,FILM:200 OM,YL,0.2W 
RES.FXD.FILM:llK Otkl,l%,0.2W.TC=TO 
RES,FXD,FILM:820 OM,5%.0.2W 
RESrFXD,FILM:820 OM,5%,0.2W 
RES.FXD,FILM:lOO Otkl,l%,O.aJ.TC=TO 
RESVFXD,FILM:6.2K 0MT5%,0.2W 

RES.FXD.FILM:lOK Otkl,l%.0.2W,TC=TO 
RES,FXD.FILM:lOK OtM,l%,O.2W,TC=TO 
RES,FXD,FILM:21,OK Otkl,1%,0.125W,TC=TO 
RES.FXO.FILM:llK OM,l%.0.2W,TC=TO 
RES,FXD,FILM:47 OM,%,0.2W 
RES,FXD,FILM:68 OM.0.2W.Yk 

RES,FXD,FILM:620 OtM,5%,0.2W 
RES,FXD,FILM:39K OtM,5%,0.2W 
RES,FXD,FILM:75 OM.l%,0.2W,TC=TO 
RES,FXD,FILM:75 OM.l%.O.2W,TC=TO 
RES,FXD,FILM:560 OtM,5%,0.2W 
RES.FXD,FILM:lOO OM,l%.0.2W.TC=TO 

RES,FXO,FILM:620 OtMrYL,0.2W 
RES.FXD.FILM:68 OM.0.2W,5% 
RES,FXD,FILM:620 OtM,5%.0.2W 
RES,FXD,FILM:39K OtM,5%,0.2W 
RES.FXD.FILM:75 OM,l%,0.2W,TC=TO 
RES,FXD,FILM:470 OM,5%,0.2W 

RES,FXD,FILM:5.7K OM,O.I%,O.l25W,TC=T9 
RES, FXD. FILM: 1 . N  OM, 0.1.0.125W,TC=T9 
RES,FXD,FILM:l.5K OtM,l%,0.2W,TC=TO 
RES,FXD.FILM:1.62K OM,1%,0.2W.TC=TO 

Mr. 
Cock Mr. Part No. 

57668 CRB20 FXE 75E0 
57668 CRB14 FXE 43.2 
57668 CRB2O FXE 274E 
57668 CRB2O FXE 1K21 
57668 CRB2D FXE lKOO 
91637 CMF55116G44R20F 

57668 CRB20 FXE 1K00 
19701 5033ED9K53OF 
57668 TR2DJE20E 
57668 CRB20 FXE 22K1 
57668 CRB20 FXE 22K1 
57668 TR2DJE 470E 

57668 CRB20 FXE 75E0 
56845 ORDER BY DESCR 
07716 CEAClOOOOC 
57668 CRB20 FXE lKOO 
07716 CEAD78701F 
91637 CMF55116640201F 

57668 TR2DJE 470E 
91637 CMF55116640201F 
57668 CRB20 FXE 2K00 
57668 CRB2O FXE 2K00 
91637 CMF55116640201F 
91637 MFF1816D221ROC 

24546 NC55C1761C 
24546 NC55C1761C 
07716 CEAD78701F 
57668 CRB20 FXE 1K00 
07716 CEAClOOOOC 
56845 ORDER BY DESCR 

57668 TR20JE200E 
57668 CRB2O FXE l lKO 
57668 TR20JE 820E 

TR2DJE 820E 
CRB20 FXE lOOE 
TR2DJE O W  

CRB2O FXE lOKO 
CRB20 FXE lOKO 
5033ED21KDOF 
CRB2O FXE l lKO 
TR2OJE 47E 
TR20Jr68 6BE 

TR2DJE 620E 
TR2DJE 39K 
CRB2O FXE 75E0 
CRB2O FXE 75E0 
TR2OJE 560E 
CRB2O FXE lOOE 

TR2OJE 620E 
TR20JT68 6BE 
TR2DJE 620E 
TR2DJE 39K 
CRB2O FXE 75E0 
TR2NE 470E 

5033RE5K701B 
CEAE 180008 
CRB2O FXE 1K50 
CRB2O FXE 1K62 
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24458 Rep1 aceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

T e k t m i x  
P a r t  b. 

Ser ia l /Assmbly  Ib. 
E f f e c t i v e  Ibmnt Wane & k s c r i p t i c m  

RES,FXD.FILM:11.3K OW,l%,O.125W.TC-TO 
RES.FXD,FILM:8.45K OW,l%,0.2W,TC=TO 
RES.FXD.FILM:300 OtME1.0.1%.0.125W,TC=T9 

RES,FXD,FILM:27 OM ).15%.0.2W 

RES,FXD,FILM:75 OW.5%.0.2W 
RES,FXD,FILM:47 OIM,5%,0.&' 
RES,VAR,NOW:TMR,l00 OM,20%,0.5W L[NEAR 
RES,FXD,FILM:lO OIM,5%,0.&' 
RES.FXD,FILM:lO OM,%.O.&' 
RES,FXD,FILM:lOK OW.1%,0.2W,TC=TO 

RES.FXD,FILM:IOK OtM.l%, 0.2W,TC=TO 
RES,FXD,FILM:lK Ott4,1,1%.0.2W,TC=TO 
RES,VAR,NONMJ:TRMR,5K OW.2UX.0.5W LINEAR 
RES,FXD,FILM:51 OW,5%.0.25W 
RES,FXD,FILM:4.75K OW,l%,0.2W.TC=TO 
RES, FXD, FILM:2.21K OH.1.1%.0.2W.TC=TO 

RES,FXD,FILM:lOO Ott4,1%,0.2W,TC=TO 
RES.FXD,FILM:lO 0mv5%,0.2W 
RES,FXD,FILM:2K Olf4,1%,0.2W,TC=TO 
RES.VAR.NW:TMR,SK OtFi.20%.0.5W LINEAR 
RES,VAR,NONMJ:TRMR. 500 Ott4,2G%,0.50 LINEAR 
RESeFXD,FILM:4.3K OM,5%,0.2W 

RES,FXD,FILM:75 Ott4,1%.0.&'.TGTO 
RES.FXD,FILM:4.75K OW.l%.0.2W,TC=TO 
RES,FXDPFILM:5.62K OW,l%,O.l29rl,T~TO 
RES.FXD.FILM:4.12K Ol+l,1%,0.125W.TC;TO 
RES,FXD,FILM:20K Olf4,1%,0.2W.TC=TO 
RES,FXD,FILM:909 Olf4.1%,0.2W.TC=TO 

RES,FXD,FILM:270K OHM.5%,0.25W 
RES.FXD.FILM:lK OHM,l%,O.aJ.TC=TO 
RES.FXD,FILM:lK OW!,l%,0.2W.TC=TO 
RES.FXD.FILM:332 Olf4.1%.0.125W.TC=TO 
RES,FXD,FILM:549K OM,l%.O.l2W,TC=TO 
RES.FXD.FILM:lK OW,l%.0.2W,TC=TO 

RES,FXD,FILM:lOK OlM,l%,0.2W,TC=TO 
RES,FXD,FILM:lOO Olf4,1%.0.2W,TC=TO 
RES,FXD,FILM:220 Olf4,5%.0.2W 
RES,FXD.FILM:2.O5K Olf4,1%.O.2W,TC=TO 
RES,FXD,FILM:4.12K OtM.l%,O.l2SW,TC=TO 
RES.FXD.FILM:1.21K OWl.l%,0.2W.TC=TO 

RES.FXD,FILM:2.4K OM.5%,0.2W 
RES.FXDVFILM:4.75K OW.l%,0.2W,TC=TO 
RESVFXD.FILM:39M OW,5%,0.25W 
RES.FXD.FILM:8.2K.OM.5%,0.2W 
RES. FXD, FILM:3. U9K OW, l%,O. l25W. TC=TO 
RES.FXD,FILM:35.3K OW.O.5%,0.125W,TC=T2 

RES,FXD,FILM:15K OIf4,1%.0.2W,TC=TO 
RES.FXD,FILM:6.81K Om.l%,O.2W,TC=TO 
RES. FXD. FILM: 1.82K Om. l%.O. 2W, TC=TO 
RES,FXD,FILM:220 OM.5%.0.2W 
RES,FXD,FILM:27K OtM,5%,0.2W 
RES,FXD,FILM:1.78K OW.l%,O.l25W,TC=TO 

RES,FXO.FILM:5.36K OW. l%.O.ZW. TC=TO 
RES,FXD,FILM:6.81K OM,1%,0.2W.TC=TO 
RESPFXD.FILM:2.74K OW,l%.0.2W,TC=TO 
RES,FXD,FILM:330 Olf4,5"5%.0.2W 

Mr. 
COB Mr. PartIb. 

19701 5043EDllK30F 
80009 322-3282-00 
24546 NE55DOOOB 
57668 RB14BZE 60E 
57668 TR20JE 620E 
57668 TR20Jr68 27E 

57668 TR20JE 75E 
57668 TR20JE 47E 
TK1450 GFO6UT 100 
57668 TR2OJElOEO 
57668 TR20JElOEO 
57668 CRBEO FXE lOKO 

57668 CRB2O FXE lOKO 
57668 CRB20 FXE 1K00 
TK1450 GFO6Ul 5K 
19701 5043CX51ROOJ 
56845 ORDER BY DESCR 
57668 CRB20 FXE 2K21 

57668 CRB20 FXE 100E 
57668 TR20JElOEO 
57668 CRB20 FXE 2K00 
TK1450 GF06Ul 5K 
TK1450 GFO6Ul 500 
57668 TR20JE 04K3 

57668 CRB20 FXE 75E0 
56845 ORDER BY DESCR 
19701 5043ED5K620F 
07716 CEAD41200F 
57668 CRB20 FXE 20K0 
57668 CRB 20 FXE 909E 

57668 NTR2U-E270K 
57668 CRB20 FXE 1K00 
57668 CRB20 FXE lKOO 
07716 CEAD332ROF 
24546 NA55D5493F 
57668 CRB20 FXE 1K00 

57668 CRB20 FXE lOKO 
57668 CRB20 FXE 100E 
57668 TR20JE220E 
57668 CRB20 FXE 2K05 
07716 CEAD412OOF 
57668 CRB20 FXE 1K21 

57668 TR20JE 02K4 
56845 ORDER BY DESCR 
01121 CB3965 
57668 TR2OJE W 
07716 CEAD30900F 
19701 5033RC35K30D 

57668 CRB20 FXE 15K0 
57668 CRB20 FXE 6KB1 
57668 CR820 FXE 1KB2 
57668 TR20JE220E 
57668 TR2OJE 27K 
19701 5043DlK780F 

56845 ORDER BY OESCR 
57668 CRB20 FXE 6KB1 
57668 CRB20 FXE 2K74 
57668 TR20JE 330E 
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24458 Rep laceab le  E l e c t r i c a l  P a r t s  
24458/2455B S e r v i c e  

Tek tmn ix  S e r i a l / k m b l y  130. 
Colponent Wo. Par t  Wo. E f f e z t i w  Ibcont 

AIR744 322-3085-00 
AIR745 322-3235-00 
AIR746 301-0470-00 
AIR747 322-3193-00 
AIR748 322-3289-00 
AIR749 313-1333-00 

RES,FXD,FILM:150 OHM,5%,0.2W 
RES,FXD.FILM:2.K OHM,5%,0.2W 
RES,FXD,FILM:33K OHM,5%,0.2W 
RES,FXD,FILM:lK OHM,l%,O.2W,TC=TO 
RES,FXD,FILM:150 OHM.5%,0.2W 
RES, FXD, FILM:332 OHM. 1%,0.125W,TC=TO 

RES.VAR.NOW:TMR,SLM 0M.2W.0.50 LINEAR 
RES,FXD,FILM:2.2K OM,5%,0.2W 
RES,FXD,FILM:820 OHM.5%,0.2W 
RES,FXD,FILM:150 OHM.5%,0.2W 
RES, VAR,NOW:TMR,200K OM, 0.5W 
RES, FXD,FILM:2OM OM.l%,0.2W,TC=TO 

RES,FXD,FILM:150 OHM,5%,0.2W 
RES,FXD,FILM:330 OHM,YA,O.SW 
RES,FXD,FILM:220 OHM,5%,0.2W 
RES, FXD,FILM:31.6K OM, 1%,0.125WIJ.TGT0 
RES.FXD,FILM:26.7K OM,1%,0.125W,TC=TO 
RES,FXD,FILM:274 OHM,1%.0.2W,TC=TO 

RES,FXD,FILM:lK OHM.l%.O.2W,TC=TO 
RES,FXD,FILM:33K OHM.5%,0.2W 
RES,VAR,NONhW:TMR,5K OHM,20%.0.5W LINEAR 
RES,FXD,FILM:24 OHM.5%,0.2W 

RES,FXD.FILM:l.SK OM.1%.0.2W.TC=TO 
RES.FXD,FILM:3.01K OHM, 1%.0.2W,TC=TO 
RESrVAR,NOW:TMR,5K OHM.20"A,0.5W LINEAR 
RES,FXD,FILM:lOO OM,l%,0.2W,TC=TO 
RES,FXD,FILM:l.lK OM.1.1%,0.2W,TC=TO 
RES,FXD,FILM:4.75K OM,1%,0.2W.TC=TO 

RES,FXD,FILM:lZM Oti4.5%,0.2W 
RES,FXD,FILM:470 OHM,5%,0.2W 
RES,FXD,FILM:39M OM\1,5%,0.25W 
RES. FXD.FILM:8.2K.0MHM5%,O.2W 
RES,FXD,FILM:23.7K OM,l%.O.ZW.TC=TO 
RESVFXD,FILM:2.15K OM,1%,0.2W.TC=TO 

RESeFX0,FILM:2.74K OM81%,0.2W.TC=T0 
RES,FXO,FILM:220 OHM.5%.0.N 
RES,FXD,FILM:lK OHM,l%,O.2W,TC=TO 
RES. FXD, FILM:220 Otf1,5%. 0.2W 

RES,FXD.W:5 Oti4.5%.3W 
RES, FXD,FILM: 75 OHM, 1%, 0.2W,TC=TO 
RES,FXD.FILM:3.01K OM,1%,0.2W.TC=TO 
RES.FXD.FILM:10.5K OM,1%,0.125W,TC=TO 

Mr. 
Code Mr. Part No. 

57668 CRB20 FXE 75E0 
57668 CRBZO FXE 2K74 
19701 5053U47ROOJ 
57668 CRB20 FXE 1K00 
57668 CRB20 FXE 10KO 
57668 TR20JE 33K 

57668 TR20JE150E 
57668 TR20JE 02K4 
57668 TR20JE 33K 
57668 CRB20 FXE lKOO 
57668 TR20JE150E 
07716 CEAD332ROF 

TK1450 GFO6UT 500 
57668 TR20JE 02K2 
57668 TR20JE 820E 
57668 TR20JE150E 
32997 3386X-T07-204 
91637 CCF50G20002F 

57668 TR2OJE150E 
19701 5053U330ROJ 
57668 TR2OJE220E 
07716 CEAD31601F 
07716 CEAD26701F 
57668 CR020 FXE 274E 

57668 CRB20 FXE lKOO 
57668 TR20JE 33K 
TK1450 GFO6UT 5K 
57668 TR20JT6824EO 
57668 TR2OJT6824EO 
57668 CRB20 FXE lOKO 

57668 CRB20 FXE 1K50 
57668 CRB20 FXE 3K01 
TK1450 GFO6UT 5K 
57668 CRB20 FXE lOOE 
57668 CRB20 FXE 1K10 
56845 ORDER BY DESCR 

57668 TR20JE12M 
57668 TR20JE 470E 
01121 CE3965 
57668 TR20JE 092 
57668 CRB20 FXE 23K7 
57668 CRB20 FXE 2K15 

57668 CRB20 FXE 6K04 
80009 322-3243-00 
57668 TR20JE150E 
57668 CRB20 FXE 2K74 
57668 TR20JE150E 
57668 CRB20 FXE 100E 

57668 CRB20 FXE 2K74 
57668 TR20JE220E 
57668 CRB20 FXE 1K00 
57668 TR20JE220E 
57668 CRB 20 FXE 162E 
19701 5053U47ROOJ 

00213 1200s-5.0-5 
57668 CRB20 FXE 75E0 
57668 CRB20 FXE 3K01 
19701 5033EDlOK50F 
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24458 Rep1 a c e a b l e  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

T e k t r m i x  S e r i a l / M l y  No. Mr. 
Colpolent No. P a r t  No. E f f e c t i w  anmt Name & &ription Code Mr. Part Wo. 

AIR972 313-1510-00 RES,FXD, FILM:51 OM,%,0.2W 80009  313-1510-00 
AIR973 313-1513-00 RES,FXD,CMPSN:51K OM,Yk,0.2W 57668 TR20JE 51K 
AIR975 322-3097-00 8010514 8051039  RES. FXD, FILM: 1 0 0  O M ,  1%,0.2W, TC=TO 57668 CRB20 FXE lOOE 
AIR981 322-3097-00 RES.FXD.FILM:lOO OM.l%.O.2W.TC=TO 57668  CRBZO FXE lOOE 

CRBZO FXE lOOE 
TR20JE 5 K l  
ORDER BY DESCR 
48283-036 
153-2235-03 

RES.FXO;FILM:~. 1~ OW,5%.0.2W 
SWITCH.PUSH: 1 BTN.2 POLE. INSTRUMENT I D  
TERMINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 
MICROCKT.LINEAR:LOU NOISE VERT PREPMP 
(MATCHED WITH AlU200)  
MICRCCKT,LINEAR:7 XSTR,NPN,SI.HV/HIGH CUR 

MICROCKT, LINEAR:7 XSTR.NPN.SI .HV/HIGH CUR 
MICROCKT,LINEAR:7 XSTR,NPN,SI.HV/HIGH CUR 
MICROCKT, K T L : 8 - B I T  PRL-OUT SER SHF RGTR 
MICROCKT,DGTL:8-BIT PRL-OUT SER SHF RGTR 
MICROCKT.LINEAR:BIFET.PUAD OPNL AMPL,SCRN 
MICROCKT,LINEAR:OPNL AMPL QUAD 

MICROCKT, LINEAR:CMOS,8 CHPN ANALOG MUX 
MICROCKT,LINEAR:BIFET,DLML OPNL AMPL.SCRN 
MICROCKT.LINEAR:LOU NOISE VERT PREPMP 
(MATCHED WITH AlU100)  
MICROCKT, LINEAR: TRIGGER PREAMP 
MICROCKT. LINEAR:BIFET,DLML OPNL AMPL,SCRN 
MICROCKT, L1NEAR:VERTICAL CHANNEL SWITCH 

M1CROCKT.LINEAR:DUAL OPNL AMPL.SCREENED 
MICROCKT,LINEAR:5 XSTR ARRAY 
MICROCKT,LINEAR:5 XSTR ARRAY 
MICROCKT.LINEAR:TRIGGER 
MICROCKT,LINEAR:5 XSTR ARRAY 

8011576  MICROCKT, L1NEAR:VERTICAL WTPUT 
8049999  MICROCKT, L1NEAR:VERT OUTPLIT TESTEO,H2393 
~ 0 5 1 6 2 9  MICROCKT. LINEAR:VERTICAL mrrm 

MICROCKT, L1NEAR:VERT OUTPUT TESTED,H2393 

155-0244-01 
155-0240-00 
156-0048-00 
155-0241-02 
156-0515-00 
156-0515-00 

155-0240-00 
156-1191-01 
155-0242-01 
160-5062-00 BOlOlOO 
160-5062-01 8010514  
160-5062-00 8051040  

156-1611-01 
156-0341 -00  
152-0166-00 
152-0166-00 
152-0166-00 
152-0195-00 

131-0566-00 
131-0566-00 
131-0566-00 
131  -0566-00 
131-0566-00 
195-6500-02 

MICROCKT.DGTL:SYSTEM LOGIC INTERFACE 
MICROCKT, L1NEAR:SWEEP 
MICROCKT,LINEAR:5 XSTR ARRAY 
MICROCKT,KTL:HORIZONTAL PMP SYS 
M1CROCKT.KTL:CMOS.TRIPLE 2 - C W  M U  
MICROCKT.KTL:CMOS ,TRIPLE 2 - C W  M U  

MICROCKT.LINEAR:SWEEP 
MICROCKT,LINEAR:BIFET,DUAL OPNL AMPL.SCRN 
M1CROCKT.LINEAR:Z AXIS AUTOFOCUS 

8010513  MICROCKT,KTL:STTL,DECA 2 0  I N P  AND/OR PLD 
8051039  MICROCKT. K T L :  STTL, DECA 2 0  INP. PRGM 

MICROCKT,KTL:STTL, DECA 20 I N P  AND/OR PLD 

MICROCKT, ffiTL:ASTTL, W L  0-TYPE F F  
MICROCKT.KTL:OWL 2- INP OR DRIVER 
SEMICOND DVC.DI:ZEN,SI .6 .2V,5%.40W,DO-7 
SEMICONO DVC.DI:ZEN.SI.6.2V,5%,40W,DO-7 
SEMICONO DVC,DI:ZEN,SI,6.2V,Yk.400MJ.DC-7 
SEMICOND DVC,OI:ZEN,SI,5.1V,5%,0.4W,DD-7 

8US.CONDlKTOR:DUMY RES, 0.094 OD X 0.225 L 
BUS,CONWCTOR:DLbHY RES.0.094 OD X 0 . 2 2 5  L 
8US.COWTOR:DUMY RES.0.094 OD X 0 .225  L 
8US.CONDLKTOR: DUIMY RES, 0 .094  OD X 0 .225  L 
BUS,CON)LKTOR:DUIMY RES.0.094 OD X 0 .225  L 
LEAD, ELECTR1CAL:ZZ Ak t .1 .75  L,9-N 

A I M 0 0  
A l M 1 0  
A I M 5 0  
A lU975  
AlL i975 
A I M 7 5  

AlLi980 
AlU985 
AlVR112 
AlVR125 
AlVR225 
AlVR550 

A l W l O l  
AlW102 
AlW103 
A l W l 0 4  
AlW105 
AlW106 

OMA 07  
OMA 0 7  
OMA 0 7  
OMA 0 7  
OMA 0 7  
195-6500-02 
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24458 Rep1 aceable Electrical Parts 
24458/2455B Service 

Tektruni x Serial/-ly No. 
Gmmmt No. Part No. Effective IGcont 

AlW107 195-6500-02 
AlWIOB 195-6500-02 
AlWlffl 131-0566-00 
AlW120 131-0566-00 
AlW121 175-4594-01 
AlW122 175-4598-00 

AlW141 174-0385-00 
AlW151 131-0566-00 
AlW500 131 -0566-00 BOlOlOO 8051039 
AlW610 131-0566-00 
AlW850 131-0566-00 
AlW918 195-3991-01 

AlW919 195-3991-01 
AlXUlOO 136-0763-00 
AlXU119 136-0728-00 
AlXU191 136-0263-07 

AlXU200 136-0763-00 
AlXU300 136-0764-00 

AlXU400 136-0763-00 
AlXU500 136-0764-00 
AlXU600 136-0764-00 
AlXU650 136-0757-00 
AlXU700 136-0764-00 
AlXU900 136-0764-00 

AlXU950 136-0764-00 

WaR & Description 

LEAD,ELECTRICAL:22 Affi,1.75 L,9-N 
LEAD,ELECTRICAL:22 Affi.1.75 L,9-N 
BUS, CONOUCTOR: D W Y  RES. 0.094 OD X 0.225 L 
BUS, CONDUCTOR: D W Y  RES .0.094 OD X 0.225 L 
CA ASSY,SP,ELEC:6,22 AWG.5.25 L 
CA ASSY.SP,ELEC:8.26 AK.7.0 L.RIBBON 

CA ASSY,SP,ELEC:5,22 AMj,2.6 L,9-N 
BUS, CONDUCTOR: D W Y  RES ,0.094 OD X 0.225 L 
BUS, CONDUCTOR: D W Y  RES ,0.094 OD X 0.225 L 
BUS, CONDUCTOR: DLFMY RES ,O. 094 OD X 0.225 L 
BUS. CONDUCTOR: D W Y  RES .0.094 OD X 0.225 L 
LEAD,ELECTRICAL:22 Affi,3.5 L.5-N 

LEAD,ELECTRICAL:22 Affi,3.5 L.0-N 
SKT,PL-IN ELEK:26 LINE CONT IMP0 HYBRID 
SKT. PL-IN ELEK:MICROCKT. 14 COMACT 
SOCKET.PIN TERM:U/W 0.025 SQ PIN 
(QWNTITY OF 16) 
SKT.PL-IN ELEK:26 LINE CONT IMPD HYBRID 
SKT. PL-IN ELEK:48 LINE CONT IMPD HYBRID 

SKT-PL-IN ELEK:26 LINE CONT IMPD HYBRID 
SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 
SKT,PL-IN ELEK:48 LINE CONT IMP0 HYBRIO 
SKT,PL-IN ELEK:MICROCIRCUIT,40 DIP 
SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 
SKT,PL-IN ELEK:48 LINE COW IMPD HYBRID 

SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 

Mr. 
Code Mr. Part No. 

TK1544 195-6500-02 
TK1544 195-6500-02 
24546 M4 07 
24546 M4 07 
80009 175-4594-01 
80009 175-4598-00 

80009 174-0385-00 
24546 M4 07 
24546 M4 07 
24546 M4 07 
24546 M4 07 
80009 195-3991-01 

80009 195-3991-01 
00779 ORDER BY DESCR 
09922 DILB14P-108 
22526 ORDER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
DILB40P-108 
ORDER BY OESCR 
ORDER BY DESCR 

ORDER BY DESCR 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Tektmix Serial/Asserbly b. Mfr .  
Cormnent b. Part No. Effective Dsant WaR & Description Code Mr. Part b. 

A2 672-1037-12 CIRCUIT BD ASSY:LV PnR SPLY MOOULE 80009 672-1037-12 
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24458 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24458124558 Service 

Colpolent No. 

A2A1 

A2AlC1016 
M A l C 1 0 1 8  
A2AlC1208 
A2AlC1220 
A2AlC1222 

A2AlC1226 
A2AlC1240 
A2AlC1245 
A2AlC1246 
A2AlC1260 
A2AlC1261 

A2AlC1270 
A2AlC1272 
A2AlC1280 
A2AlC1290 
A2AlC1291 
A2A1 C1292 

A2AlC1300 
A2AlC1330 
AZAlC1331 
A2AlC1350 
A2AlC1357 
A2AlC1374 

A2AlC1400 
A2AlC1402 
A2AlC1974 
A 2 A l C R l O l l  
A2AlCR1220 
M A l C R 1 2 2 1  

A2AlCR1241 
A2AlCR1242 
A2AlCR1243 
A2AlCR1244 
AZAlCR1260 
AZAlCR1261 

A2AlCR1262 
A2AlCR1263 
A2AlCR1264 
A2AlCR1281 
MA lCR1282  
A2AlCR1283 

A2AlCR1290 
A2AlCR1294 
A2AlCR1295 
A2AlCR1300 
A2AlCR1301 
A2AlCR1302 

A2AICR1303 
A2AICR1330 
A2AlCR1331 
A2AlCR1332 
A2AlCR1334 
A2AlCR1351 

A2AlCR1376 
A2AlE1001 
A2A1 E l 0 0 2  

T e k t m n i  x 
Part No. 
----- ----- 

S e r i a l / A s s d l y  No. 
E f f & i w  nEcart Nan? & D e s c r i p t i o n  

CIRCUIT 8 0  A5SY:REGULATOR 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CAP,FXD,PLASTIC:O.OWF,20%,250V 
CAP, FXD, PLASTIC:O.OWF,20%,250V 
CAP,FXD.CER DI:O.lUF.20%,50V 
CAP, FXD, ELCTLT:lOUF,+100-10%. lOOV 
CAP,FXD,CER D1:O.l UF 20%.100V 

CAP, FXD,CER D I  :270PF.10%, 100V 
CAP, FXD, ELCTLT: 10UF,+100-10%, lOOV 
CAP, FXD,CER D l  :O. 1 UF 20%.100V 
CAP,FXD,CER DI:270PF,10%.100V 
CAP, FXD, ELCTLT: 100UF,+100-10%,25V 
CAP,FXD.CER DI:O.OlUF. 10%.100V 

CAP,FXD,CER D I  :270PF, 10%, 100V 
CAP. FXD,CER D I  :0.022MFD.20%. 100V 
CAP. FXD, ELCTLT: 100UF,+100-10%,25V 
CAP.FXD,CER DI:O.lUF,20%.50V 
CAP,FXD, ELCTLT: lUF,20%.50V,NPUD 
CAP. FXD, ELCTLT: lUF,+20%,50V 

CAP,FXD. ELCTLT: 100UF,+100-10%,25V 
CAP.FXD. ELCTLT: 100UF,+100-10%,25V 
CAP.FXD.CER DI:O.lUF,20%,5OV 
CAP,FXD. ELCTLT: 100UF,+100-1G%.25V 
CAP,FXD,CER DI:O.OlUF. 10%.100V 
CAP, FXD,CER D I  :270PF. 10%, 100V 

CAP.FXD. ELCTLT:47UF,20%.25V 
CAP, FXD, ELCTLT: 47UF, 20%.25V 
CAP, FXD, ELCTLT: IUF,  20%. 50V, N P U D  
SEMICOND DVC,DI:RECT,BRIDGE,SI,600V,3A 
SEMICOND DVC,DI :RECT,SI ,4M)V, 1A. DO-41 
SEMICOND DVC.DI:RECT,SI ,4M)V,lA,DO-41 

SEMICOND DVC.DI:RECT,SI . 4 M V ,  1A.00-41 
SEMICOND DVC.DI :RECT,SI ,400V, 1A.W-41 
SEMICOND DVC,DI :RECT,SI ,400V.lA.DO-41 
SEMICOND DVC.DI :RECT,SI ,400V.lA. DO-41 
SEMICOND DVC,DI :RECT,SI ,400V.IA.00-41 
SEMICOND OVC,DI :RECT,SI ,400V, 1A.00-41 

SEMICOND DVC.DI:SW,SI.30V.150M9,30V.DO-35 
SEMICOND DVC,DI:SW,SI.30V.150M9,30V.DO-35 
SEMICOND DVC,DI:SW,SI,30V,150M9,30V,DO-35 
SEMICOND DVC,DI :SW,SI ,30V,150M9,30V,DO-35 
SEMICOND DVC.DI :SW,SI,30V,150M9.30V,DO-35 
SEMICOND DVC,DI:RECT.SI .4M)V,lA.W-41 

SEMICOND DVC,DI:SW,SI,30V,15(m9,30V,00-35 
SEMICOND DVC.DI :SW.SI .30V,150M9,30V, DO-35 
SEMICOND DVC.DI :SW,SI,30V,150M9,30V.00-35 
SEMICOND DVC.DI:SW,SI,30V.l5~.30V,DO-35 
SEMICOND DVC.DI:SW.SI.30V,15~,3OV,DO-35 
SEMICOND DVC.DI :SW.SI .30V.150M4.30V,DO-35 

SEMICOND DVC.DI :RECT,SI .4M)V,lA,DO-41 
SEMICONO DVC.DI :RECT,SI .4M)V. lA,DO-41 
SEMICOND DVC.0I:RECT.SI .400V,lA,DO-41 
SEMICOND DVC.DI:RECT.SI .4M)V,lA,DO-41 
SEMICOND DVC,DI:RECT,SI,4M)V,lA,DO-41 
SEMICOND DVC,DI:RECT,SI,4M)V,lA,DO-41 

SEMICOND DVC,DI:SW,SI,30V,150M4.30V. DO-35 
ARSR.ELEC SURGE:230.G4S FILLED 
ARSR.ELEC SURGE:230,G4S FILLED 

CM. 
Cade Mr. Part No. 

REV SEP 1989 8-19 

Scans by ArtekMedia © 2007



24458 Replaceable Electrical  Parts 
24458/24558 Service 

Tektrmix 
Corponent No. Part No. 
A2A1 F1330 159-0295-00 
A2AlJ121 131-0608-00 

Serial / A s d l  y No. 
E f f e c t i v e  IGcont Nam & Description 

FUSE,CARTRIMjE:5 X 2 W .  125V, 1AMP 
TEFMINAL.PIN:0.365 L X 0.025 BRZ GLD PL 
(QWNTITY OF 6 )  
TEFMINAL,PIN:0.365 L X 0.025 W GLD PL 
(QWNTITY OF 7 )  
TEFMINAL,PIN:0.365 L X 0.025 W GLD PL 
(QWNTITY OF 4)  
TEFMINAL.PIN:0.365 L X 0.025 W GLD PL 
(QWNTITY OF 4 )  
CONN,RCPT.ELEC:CKT BD.1 X 6.0.2 SPACING 

TEFM,QIK DISC.:CKT BD MT.O.11 X 0.02 BL 
TEFM,QIK DISC. :CKT BD MT,O.11 X 0.02 BL 
TEFM.QIK DISC.:CKT BD MT,O.11 X 0.02 BL 
TEFM,QIK DISC. :CKT BD MT,O.11 X 0.02 BL 
TEFMINAL,PIN:0.365 L X 0 .025  W GLD PL 
COIL,RF:FIXED, 174UH 

COIL.RF:FIXED, 174UH 
COIL,RF:FIXED.23.5UH 
8US.CONDKTOR: SHUNT ASSEMBLY. BLACK 
TRANSISTOR: NPN, S I  ,TO-220 
TRANSISTOR: NPN . S I  , TO-92 
TRANSISTOR:NPN,SI ,TO-92 

TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR: NPN , S I T  TO-220 
TRANSISTOR:NPN.SI ,TO-92 
TRANSISTOR:NPN.SI. TO-92 
TRANSISTOR: NPN.SI .TO-92 
TRANSISTOR:NPN.SI ,TO-220 

TRANSISTOR:NPN.SI ,TO-92 
TRANSISTOR: FET. N-CHAN,30MJ, TO-92 CASE 
TRANSISTOR: FNP.SI .TO-220 
TRANSISTOR: FNP,SI .TO-92 
TRANSISTOR:OARLINGTON.PNP,SI ,TO-126 
TRANSISTOR: FNP, S I  . TO-92 

TRANSISTOR:NPN.SI.TO-106 
TRANSIST0R:NPN.SI .TO-106 
RES,FXD,FILM:15 OM,5%.0.% 
RES,FXD,FILM:56 OMP5%,0.25W 
RES.FXD.FILM:56 OM,5%,0.2% 
RES,FXD,FILM:68K OM,5%,0.25W 

RES, FXD.FILM:36K 0Mr5%.0.2W 
RES,FXD,FILM:36K DH.1.5%,0.2W 
RES,FXD,FILM:68 OM,5%.0.% 
RES, FXD,FILM:470K OM,5%,0.25W 
RES,FXD,FILM:30 OM,5%,0.% 
RES,FXD,FILM:15 OM,5%.0.% 

RES.FXD,FILM:lOK OM,5%,0.2W 
RES,FXD,FILM:200 OM,5%,0.2W 
RES, FXD, FILM:39K O M ,  5%,0.2W 
RES,FXD,CMPSN:8.2K OHrl,lO%.lW 
RES,FXD,CMPSN: 1 0  OHr1.5%,0.25W 
RES, FXD.FILM:lK OI+f.5%,0.2W 

RES,FXD,FILM:82K OM,5%,0.2W 
RES,FXD,FILM:4.7K OM,5%.0.2W 
RES,FXD,FILM:84.65K &t4.0.25"A,O.l2%,TGT2 
RES,FXD,FILM:ll.OK OHr1,0.25%,0.12%,TC=T2 
RES,FXD,FILM:68K OHr1,5%,0.2W 
RES, FXD,CMPSN:2K OH,%, 1W 

m r  . 
Code IM. Part No. 

TK0946 TSC-1 
22526 48283-036 

22526 48283-036 

22526 48283-036 

22526 48283-036 

27264 10-10-1064 

00779 61134-1 
00779 61134-1 
00779 61134-1 
00779 61134-1 
22526 48283-036 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
80009 108-0443-00 
80009 131-3957-00 
80009 151-0497-00 
04713 SPS7951 
04713 SPS7951 

04713 SPS7951 
80009 151-0464-00 
04713 SPS7951 
04713 SPS7951 
04713 SPS7951 
80009 1 5 1  -0476-00 

04713 SPS7951 
04713 ORDER BY DESCR 
04713 SJE1977 
07263 SO35928 
80009 151-0429-00 
07263 SO35928 

04713 SPS6919 
04713 SPS6919 
19701 5053CX15ROOJ 
57668 NTR29-E56EO 
57668 NTR29-E56EO 
57668 NTR29-EMKO 

57668 TR2OJE 36K 
57668 TRZOJE 36K 
19701 5053CX68ROOJ 
19701 5043CX470KOJ92U 
19701 5053CX30ROOJ 
19701 5053CX15ROOJ 

57668 TR2OJE 82K 
57668 TRZOJE 04K7 
19701 5033RC84K65C 
24546 NC55Cl lOX 
57668 TR2OJE 6% 
01121 GB 2025 
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24458 Rep1 aceable Electrical Parts 
24458/24558 Service 

Carponent No. 

A2AlR1241 
A2AlR1242 
A2A1 R1243 
A2AlR1244 
A2AlR1246 
A2AlR1247 

A2AlR1248 
A2AlR1249 
A2AlR1261 
A2AlR1262 
A2A1 R1264 
A2AlR1270 

A2AlR1273 
A2AlR1274 
A2AlR1280 
A2AlR1281 
A2AlR1282 
A2AlR1283 

A2A1 R1284 
A2A1 R1285 
@AIR1286 
AZAlR1287 
A2AlR1291 
A2AlR1292 

A2AlR1293 
A2AlR1294 
A2AlR1295 
A2AlR1296 
A2A1 R129 7 
A2AlR1298 

A2AlR1299 
A2AlR1300 
A2AlR1301 
A2AlR1302 
A2AlR1304 
A2AlR1305 

A2AlR1306 
A2AlR1307 
A2AIR13D9 
A2AlR1331 
A2AlR1332 
A2A1 R1333 

A2AlR1334 
A2AlR1351 
A2AlR1352 
A2AlR1353 
A2AlR1354 
A2AlR1355 

A2AlR1356 
A2AlR1357 
@AIR1358 
AZAlR1359 
A2AlR13 70 
A2AlR1372 

A2AlR1374 
A2AlR1376 
A2AlR1378 
A2AlR1400 

Tektmi x 
Part No. 

307-0105-00 
313-1152-00 
313-1393-00 
313-1104-00 
313-1472-00 
321 -0368-00 

321-0319-00 
313-1473-00 
321-0289-00 
321-0318-00 
313-14 73-00 
313-1432-00 

313-1473-00 
313-1683-00 
303-0470-00 
308-0839-00 
313-1102-00 
313-1103-00 

321-0318-00 
321-0318-00 
313-1243-00 
313-1472-00 
321-0334-00 
31 1-2253-00 

321-0639-00 
313-1103-00 
313-1103-00 
313-1103-00 
322-3289-00 
322-3275-00 

313-1224-00 
303-0470-00 
308-0839-00 
313-1 102-00 
313-1243-00 
321-0289-06 

321-0318-03 
313-1472-00 
313-1222-00 
321-0685-00 
321-0318-03 
313-1 751-00 

313-1103-00 
313-1202-00 
301-0150-00 
301-0150-00 
313-1222-00 
313-1682-00 

313-1512-00 
321-0318-03 
321-0689-00 
313-1682-00 
321-0363-00 
321 -0299-00 

313-1104-00 
321-0318-03 
313-1202-00 
315-0101-03 

Serial/AssmtJly No. 
Effectiw I)sant Man? & Description 

RES,FXD.CMPSN:3.9 OH.1,5%,0.25W 
RES,FXD.FILM:l.R OH.1.5%,0.2W 
RES,FXDrFILM:39K OtH,5%,0.2W 
RES.FXD,FILM:lOCK OW,5%.0.2W 
RES,FXD,FILM:4.7K OtH.5%.0.2W 
RES,FXD,FILM:66.5K Ott4,1%,0.125W,TC=TO 

RES.FXD,FILM:20.5K Ott4.l%,O.l25W,TC=TO 
RES,FXO,FILM:47K OH.1,5%.0.2W 
RES,FXD,FILM:lO.OK OH.1.1%,0.125W,TC=TO 
RES.FXD,FILM:20.0K OH.1.1%.0.125W.TC=TO 
RES,FXDrFILM:47K OM,5%,0.2W 
RES,FXD.FILM:4.3K OH.1.5%,0.2W 

RES,FXD,FILM:47K OW,5%.0.2W 
RES,FXD,FILM:68K OW.5%,0.2W 
RES,FXD,CMPSN:47 Ott4,5%,1W 
RES.FX0,Wd:O.l W,5%,1 .W 
RES.FXD,FILM:lK OW.5%.0.N 
RES,FXD,FILM:lOK OH.1.5%.0.2W 

RES.FXD,FILM:2O.OK Ott4,1%,0.125W,TC=TO 
RES.FXO,FILM:20.0K Ott4.l%,O.l25W,TC=TO 
RES,FXD,FILM:24K OH.1,5%.0.2W 
RES.FXO,FILM:4.7K OW,5%.0.2W 
RES.FXO,FILM:29.4K OH.1.l%,0.125W.TC=TO 
RES.VAR,NONW:TRMR,lK OW,20"A,0.5W 

RES,FXD, FILM:9.6K OW. 1%.0.125W.TC=TO 
RES,FXO,FILM:IOK OHM,5%,0.2W 
RES,FXD.FILM:lOK OHM.5%.0.2W 
RES,FXD.FILM:lOK OH.1.5%.0.2W 
RES,FXD,FILM:lOK OHM,l%,0.2W,TC=TO 
RES,FXD.FILM:7.15K Ott4,1%,0.2W.TC=TO 

RES.FXD.FILM:220K,5%,0.2W 
RES,FXD,CMPSN:47 0W,5%.1W 
RES,FXD.Wd:O.l W , 5 % , 1 . W  
RES,FXD.FILM:IK OW,5%,O.?d 
RES.FXD,FIl-M:24K OW.5%.0.2W 
RES,FXD,FILM:lO.OK Ott4.0.25%,0.125W,TC=T9 

RES.FXD.FILM:20.0K OH.1.0.125%.0.12%,TC=T2 
RES,FXD.FILM:4.7K OH.1,5%,0.2W 
RES,FXD,FILM:Z.PK OtM,5%,0.2W 
RESrFXD.FIIM:30K OH.1.0.5%.0.125W.TC=T2 
RESrFXD.FILM:20.0K OH.1,0.125./.,0.12%,TC=T2 
RES,FXD. FILM: 750 Ott4,5%,0.2W 

RES,FXD,FILM:lOK OH.1.5%.0.2W 

M r .  Part No. 
CB 3 x 5  
TR20JEOlK5 
TR2NE 39K 
TR20JE100K 
TR20JE D4K7 
CEAD66501F 

5033ED20KOOF 
5033ED20KOOF 
313-1243-00 
TR20JE 04K7 
CEAD29401F 
GFO6VT 1 K OW 

5043ED9K600F 
TR2CJElOKO 
TR2CJElOKO 
TR20JElOKO 
CRB2O FXE lOKO 
CRB20 FXE 7K15 

TR2NE 220K 
GB4705 
BW-20-R1000J 
TR20JEOlKO 
313-1243-00 
5033RElOKOOC 

5033K20KOOC 
TR20JE OW 
TR20JE 02K2 
5033K30KOOD 
5033K20KOK 
TR20JE 750E 

TR20JElOKO 
TR20JE02KO 
5053CX15ROOJ 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Tektmi x Serial / M l y  No. Mr. 
bwment No. Part No. Effectiw Dsamt Man! Fi Oescripticm Code Mr. Part No. 

RES,MD,CMPSN:lCO OtM.5%.0.25W 
RES.THERML:7.5 OtM.lG%,3.9%/DEG C 
RES, T H W L :  5 O m ,  la, 7A/DEG C 
SWITCH. PUSH: DPOT, 4A, 250VAC 
XFFR,TRIGGER:LINE,I :1 TURNS RATIO 
MICROCKT. L1NEAR:VOLTAGE REGULATOR, POS ,ADJ 

MICROCKT.LINEAR:OPNL AMPL 
MICROCKT. L1NEAR:DUAL OPNL AMPL, SCREENED 
MICROCKT.LINEAR:VOLTAGE REFERENCE 
MICROCKT, L1NEAR:OPNL AMPL 
MICROCKT. LINEAR :VOLTAGE REGULATOR 

SEMICOND DVC,DI:ZEN,SI ,11V,YL,0.4W,DO-7 
CA ASSY,SP,ELEC:20,28 AWG,13.0 L 
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24458 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24458124558 S e r v i c e  

T e k t m n i x  S e r i a l / A s s m b l y  b. 
b. P a r t  b. Effectiw (boont 

A3 ----- ----- 

Mr. 
CoB Hfr. P a r t  b. N ~ E  & Description 

CIRCUIT ED ASSY: INVERTER 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CAP,FXD,PPR D I : 0 . 0 0 2 2  UF,20%,250VAC 
CAP,FXD, ELCTLT:BOUF +50-10%,200V 
CAP, FXD, ELCTLT: 290UF +50-10%, 200V 
CAP,FXD,CER D l  :0.01UF,10%,100V 
CAP.FXD, ELCTLT: 100UF.+100-10%,25V 

CAP.FXD,CER D l  :820PF,5%,50VDC 
CAP. FXD.CER D l  : 1000PF, 10%,100V 
CAP,FXD,CER DI :4700PF,10%,100V 
CAP,FXD, ELCTLT:4.7UF,20%, 10V 
CAP. FXD,CER D I  :4700PF. 10%,100V 
CAP.FXD.CER D l  :0.01UF,10%,100V 

CAP,FXO,CER 0 1  :0.01UF,10%,100V 
CAP,FXD.CER D l  : 2200PF. 10%, 100V 
CAP,FXD. PLASTIC:0.22UF, 10%,40CWVDC 
CAP, FXD.PPR D I  : 0 . 0 0 2 2  UF.20%,250VAC 
CAP.FXD.PPR D I  :0.01UF,20%.250V 
CAP. FXD,CER D l  :820PF,5%,50VDC 

CAP.FXD,MTLZO:O.O56 UF.5%,250 V 
CAP,FXD,ELCTLT:4.7UF,20%,35VDC 
CAP.FXD,CER D l  :820PF,5%,50VDC 
CAP,FXD,CER D l  :4700PF, lo%,  100V 
CAP,FXD,ELCTLT:3.3UF,+75-10%.350VDC 
CAP,FXD.CER DI:O.lUF,20%,50V 

M4201C103KPr9 
4 0 1  EM100AD222K 
7 3 0 P 0 1 6 7  
PME271Y510 
PME 2 6 5  MB 5 1 0  
S A l O l A 8 2 1 J A A  

0 5 2 9 2  PMT3R ADVISE 
5 5 6 8 0  U V X l V 4 R 7 W l T D  
0 4 2 2 2  S A l O l A 8 2 1 J A A  
0 4 2 2 2  M4201C472KAA 
5 5 6 8 0  UHU2V3R3TPA 
0 4 2 2 2  SA105ElO4W.A 

CAP. FXD. ELCTLT: 100LIF,+100-la%,25V 
CAP. FXD. ELC'TLT: 100UF,+100-10%,25V 
CAP. FXD. ELCTLT: 250UF,+100-10%,20V 
CAP, FXD, ELCTLT: 250UF,+100-10%,20V 
CAP.FXD, ELCTLT:4.7UF.20%,35VDC 
CAP,FXD, ELCTLT: 180UF.+100-1G%,40V 

CAP, FXD,ELCTLT: 250UF,+100-10%.20V 
CAP.FXD.ELCTLT: 250UF.+100-10%,20V 
CAP, FXD, ELCTLT: 180UF,+100-10%,40V 
CAP,FXD.ELCTLT:lOUF,+lOO-10%. lOOV 
CAP,FXD.ELCTLT:10UF,+100-10%,lOOV 
CAP.FXD, ELCTLT: 1 0 U F , + 5 0 - l a ,  160V 

SEMICOND DVC.DI :SW,SI , 5 5 V , 2 0 W . W - 3 5  
SEMICOND DVC.DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC.DI:SW,SI.30V,15W,30V.W-35 
SEMICOND OVC,OI:SW,SI.30V,15W,30V,W-35 
SEMICOND DVC,DI:SW,SI.30V,150M4,30V,W-35 
SEMICOND DVC,DI:SW,SI.30V.15W.30V,W-35 

SEMICOND DVC.DI : S W , G E , 2 2 V , 8 W ,  W - 7  
SEMICOND DVC.DI :RECT,SI .600V,3A 
SEMlCOND DVC,DI :RECT,SI ,600V. 1A. W - 4 1  
SEMICOND DVC,DI:SW,SI.55V.2OW.W-35 
SEMICOND DVC,DI:SW,SI,55V,20W.W-35 
SEMlCOND DVC,DI:SW,SI.55V,20W.W-35 

SEMICOND DVC.DI : S W , S I . 5 5 V , 2 0 W . W - 3 5  
SEMICOND DVC,DI :RECT,SI ,600V, lA,  W - 4 1  
SEMlCOND DVC.DI:RECT,SI , 4 0 0 V , l A . W - 4 1  
SEMICOND DVC,DI:RECT,SI,400V,lA 
SEMICOND DVC.DI :RECT,SI ,400V. 1A 
SEMICDND DVC,DI :RECT.SI .400V. 1A 

SEMICOND DVC.DI :RECT,SI ,400V. 1A 
SEMICOND DVC, D I  :RECT , S I  ,400V. 1A 
SEMICOND DVC.DI :RECT,SI ,400V. 1 A  

REV SEP 1 9 8 9  8-23 

Scans by ArtekMedia © 2007



24458 R e p 1  a c e a b l e  E l e c t r i c a l  P a r t s  
2 4 4 5 8 1 2 4 5 5 8  S e r v i c e  

Carponent Wo. 

A3CR1110 
A3CR1113 
A3CR1114 
A3CR1115 
A3CR1116 
A3CR1121 

T e k t m n i  x 
P a r t  Wo. 

152-0794-00 
152-0946-00 
152-0946-00 
152-0946-00 
152-0946-00 
152-0400-00 

S e r i a l l ~ l y  Wo. 
E f f e c t i v e  Dscont Nane B D e s c r i p t i o n  

SEMICOND DVC,DI :RECT.SI. lOA,3OV,TO-220 
SEMICOND DVC,DI:RECT.SI,4DV,3.OA 
SEMICOND DVC,DI:RECT.SI.4DV,3.OA 
SEMICOND DVC,DI:RECT,SI,40V.3.OA 
SEMICON) DVC,DI:RECT,SI,4DV.3.OA 
SEMICOND DVC, D I  :RECT,SI , 4WV,  1A 

SEMICOND DVC, D l  :RECT , S I  ,4DDV, 1A 
SEMICOND DVC,DI:RECT,SI,4DDV,lA 
SEMICOND DVC,DI:RECT,SI,4DDV, 1A 
SEMICOND DVC,DI :RECT,SI .4DDV, 1A 
SEMICOND DVC,DI:RECT,SI,4DDV,lA 
FUSE.CARTRIffiE:FAST BLCW.4A. 125V 

FUSE,WIRE L U D : Y i . l 2 5 V  
TEMINAL .P IN :0 .365  L X 0 .025  BRZ GU) PL 
(QWNTITY OF 3 )  
TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
(QWNTITY OF 3 )  
CONN,RCPT.ELEC:CKT BD. l  X 2.0.2 SPACING 
COIL,RF: FIXED,51M.+/-20% 
COIL,RF: FIXED,27 UH,20% 

COIL, RF: FIXED, 2 7  UH.2UX 
COIL,RF:FIXED,27 UH.20% 
COIL,RF:FIXED,27 UH,20% 
TRANSISTOR:PNP,SI ,TO-18 
TRANSISTOR:NPN,SI .TO-92 
TRANSISTOR: DARLINGTON, NPN,SI ,625MU. TO-92 

TRANSISTOR:PNP,SI , TO-18 
TRANSIST0R:NPN , S I  ,TO-18 
TRANSIST0R:MOSFE.N-CMNNEL.SI ,TO-220 
TRANSIST0R:MOSFE.N-CMNNEL.SI .TO-220 
TRANSISTOR:NPN.SI ,TO-18 
TRANSISTOR:MOSFE,N-CMNNEL,SI ,TO-220 

TRANSISTOR:PNP.SI ,TO-92 
RES,FXD.FILM:39M,5%.0.2W 
RES.FXD,FILM:39M,5"?,0.2W 
RES,FXD, F I L M : 2 7 M  OWl,5%,0.5W 
RES,FXD.FILM: 1 0 M  OWl,5"?,0.2W 
RES,FXD.FILM:l.ZK OWl.5?,0.2W 

RESvFXD,FILM:47K OHM,5%,0.2W 
RES,FXD,FILM:3K OHM.9.0.2d 
RES. FXD, FILM:301K O m .  l%.O. 12%,TC=TO 
RES,FXD.FILM:lM O~ ,O . l% .O. l2%,TC=TZ  
RES.FXD.FILM:~.SK om,s~.o.zw 
RES,FXD,FILM:lK om,S%,0.21J 

RES,FXD, F I L M : 3 3 M  Om,%,O.2W 
RES,FXD,FILM:30.1K Ott4.1%.0.125W,TC=TO 
RES,FXD, FILM:  OM o m , 5 x , 0 . 2 w  
RES,FXD,FILM:lK Om.5%,0.2W 
RES,FXD,FILM:lOK OHM,5%,0.2W 
RES,FXD,FILM:lOK OWl,5%,0.2W 

RES,FXD.FILM:2.7K OWl.5%,0.2W 
RES.FXD,FILM:lOK 0~.5"A.O.ZW 
RES,FXD,FILM:470 OtM,5%,0.ZW 
RES,FXD,FILM:lK 0m,5%,0.2w 
RES,FXD, FILM:29.4K OWl,l%.O.l25W,TC=TO 
RES,FXD, FILM:IO.OK O M ,  l%,O.l25W,TC=TO 

RES,FXD,FILM:243K OHM, l%,O.l2%,TC=TO 
RES,FXD.W:0.2 DFfl.5%.l/CW 

Hfr . 
Code Hfr. P a r t k .  

81483 95-4269 
80009 152-0946-00 
80009  152-0946-00 
80009 152-0946-00 
80009 152-0946-00 
04713 SR1977KRL 
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24458 Replaceable flectri cal Parts 
24458124558 Service 

Carpcnent No. 
A3R1052 
A3R1060 
MR1061 
A3R1062 
A3R1063 
M R 1 M  

Tektmni  x 
Part No. 

313-1470-00 
313-1470-00 
313-1202-00 
313-1682-00 
313-1202-00 
313-1202-00 

SerialIAssa~bly No. 
Effective ascent h e  & Descr ip t ion 

RES,FXD,FILM:47 OM,5%,0.2W 
RESrFXO,FILM:47 OM,%,O.N 
RES,FXD,FILM:2K OM,5%,0.2W 
RESrFXD,FILM:6.8K 0M,5%,0.2W 
RES,FXD,FILM:2K OM,5%,0.2W 
RES,FXD,FILM:2K OM,5%.0.2W 

RES9FXD,FILM:150K OM,5%,0.25W 
RES,FXD,FILM:2K OM,%,0.2W 
RES.FXD,FILM:6.8K OM,5%.0.2W 
RES,FXD,FILM:2K Otf4,%,0.2W 
RESrFXD,CMPSN:36K OM, 5%, 1W 
RES,FXD,FILM:47 OM.5%,0.2W 

RES,FXD,FILM:430 OM,5%,0.25W 
RES.FXD,FILM:20.OK OtM.O.l25%,O.l2W,TC=T2 
RESeFXD.FILM:4.7K 0M,5%,0.2W 
RES,FXD,FILM:I.87K OtM.l%.O.l25W,TC=TO 
RES,FXD,FILM:51 0M,5%.0.25W 
RES,FXD,FILM:6,49K OtM.l%.O.l25W,TC=TO 

RESeFXD,FILM:6.49K Ott4,l%,O.l25W,TC=TO 
RES,FXD.FILM:12.1K OtM,1%,0.125W,TC=TO 
RES,FXD,FILM:300 OM.5%.0.5W 
RESVFXD,FILM:4.7K 0M,5%.0.2W 
RES,FXD,FILM:27K OtM.5%,0.2W 
COIL,RF:FIXED.2.4UH 

RES,THEWL:5K Om,l(P/..NTC 
SWITCH,THRMSTC:NC.OPEN 97.8.CL 75.6.10A 
TRANSFORMER,RF:COMm)N MODE.UMH.O.54 
XFFR.M.STPDN: 
CPLR,OPTOELECTR:LED. XV,  ISOLATION 
MICAOCKT,LINEAR:BIPOLAR,M RJR SPLY CDNT 

CPLR,OPTOELECTR: LED. XV,  ISOLATION 
MICROCKT, DGTL: DWL D FLIP-FLOP 
MICROCKT.DGTL:DWL MoS CLXK DRIVER 
MICROCKT. LINEAR: VOLTAGE REGULATOR, POS.ADJ 
SEMICOND DVC.DI :ZEN.SI ,6.2V.5%,400MJ,00-7 
SEMICOND DVC.DI :ZEN,SI ,l2Vr5%,0.4W,DO-7630 

BUS,CONDUCTOR: DIEMY RES, 0.094 OD X 0.225 L 
BUS, CONDUCTOR: DIEMY RES, 0.094 OD X 0.225 L 
BUS,CONDUCTOR: DIEMY RES, 0.094 OD X 0.225 L 
BUS. CONDUCTOR : DIEMY RES .0.094 OD X 0.225 L 
BUS.CDNDlKTOR:DIEMY RES.0.094 OD X 0.225 L 
TRANSFQQVER, RF: POWER HIGH FREQJENCY 

m. 
Cadi! Mr. Partb .  

57668 TRLOJE 47E 
57668 TR20JE 47E 
57668 TR20JE02KD 
57668 TR2OJE OEM 
57668 TR20JE02KO 
57668 TR20JEO2KD 

NTR25J-E150K 
TRPOJEOZKD 
TR20JE OW3 
TRZOJEOZKD 
683635 
TR20JE 47E 

5043CX430ROJ 
5033RC20KOCC 
TREOJE 04K7 
CEAD18700F 
5043CX51ROOJ 
CEAD6490OF 

CEAD64900F 
CEADlPlOlF 
5053CX300ROJ 
TR20JE 04K7 
TR20JE 27K 
ORDER BY DESCR 

lDC502K-220-EC 
430-1537 
4096 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

T e k t m n i x  Serial/AsahlyWD. 
Part WD. E f f e c t i e  Ibcont 

670-9493-02 BOlOlOO 8049999 
281 -0909-00 
281-0909-00 
281 -0909-00 
281-0909-00 
281-0909-00 

321 -0385-00 
322-3414-00 
321-0235-02 
322-3222-00 BOlOlOO 8010548 
322-3210-00 8010549 
322-3318-00 

Mr. 
Nne & kcription Code Mr. P a r t k .  

CIRCUIT BD ASSY:REAm 80009 670-9493-02 
CAP, FXD,CER DI  :0.022UF.2VA, 50V 54533 MA12X7RlW23M-T 
CAP. FXD,CER D l  :O. 022UF,2Vk, 50V 54583 M412X7RlW23M-T 
CAP, FXD,CER DI :O. 022UF.2VA. 50V 54533 MA1 2X7RlW23M-T 
CAP, FXD,CER DI :0.022UF.20%, 50V 54583 MA12X7RlW23M-T 
CAP, FXD,CER DI  :0.022W.20%, 50V 54583 M12X7RlW23M-T 

CAP,FXD,CER DI :0.022UF,20%,50V 54583 MA12X7RlW23M-T 
CAP, FXD,CER D l  :0.022W.20%.5OV 54583 M12X7RlW23M-T 
CAP.FXD.CER DI :O.OlUF, 1VA.100V 04222 MAEOlClO3KAA 
CAP, FXD,CER DI :0.022UF,2VAr50V 54583 MA12X7RlW23M-T 
CAP, FXD.CER DI :0.022UF,2G%, 50V 54583 MAlZX7RlW23M-T 
CAP. FXD,CER DI :0.022UF,20%. 50V 54583 MA12X7RlW23M-T 

CAP. FX0,CER DI :O. 022UF,20%.50V 
CAP,FXD.CER D1:0.022UF.20%,50V 
CAP,FXD,CER D1:0.022UF,20%,50V 
CAP,FXD.CER Dl :0.022W,20%,5OV 
CAP. FXD.CER DI :0.022UF.20"/.. 50V 
CAP. FXD. CER 01 : 0.022UF, 20%. 50V 

RES,FXDVFILM:4.7K OHi1.%,0.2U 
RES.FXD,FILM:lOO OtM,5%,0.2W 
RES,FXD.FILM:lOK Om.%.0.2U 
RES,FXD,FILM:lOK 0tM.5%,0.2U 
RES,FXDVFILM:4.7K OW,5%,0.2W 
RES.FXD.FILM:4.7K Om,%,O.2V 

RES.FXDVFILM:4.7K OtM,%.O.2W 
RES,FXD.FILM:lOK 0 ~ . 5 % , 0 . 2 U  
RES.FXD,FILM:lOK OtM,5%.0.2U 
RES,FXD,FILM:12.0K OM.0.25%.0.125W.TC=T2 
RES.FXD,FILM:SK 0tMt0.25%,0.125W,TC=T2 
RES,FXD,FILM:30K OtM,0.5%.0.125W.TC=T2 

RES,FXD,FILM:30K OM,O.%.O.l25W.TC=T2 
RES.FXD.FILM:lK OtM,5%,0.N 
RES.FXD.FILM:l.l3K Ott4,1%,0.125W.TC=TO 

RES,FXD,FILM:200K OtM.l%,O.2W,TC=TO 

RES,FXD.FILM: 100K OW. l%.O.N,TC=TO 
RES,VAR,NONW:TtU4R,lMC OIN,20%,0.5W 
RES.FXD.FILM:5OK OW,l%.O.l25W,TC=TO 
RES,FXD,FILM:33M; OtM.5%,0.2U 
RES,FXD.FILM:lZ.lK Otfl,l%,0.2W,TC=TO 
RES,FXDrFILM:50K 0~,1%.0.125W.TC=TO 

RES,FXD, FILM:100K OW. 1%.0.129rJ,TC=TO 
RES, FXO, FILM:20OK OW, l%,O.N,TC=TO 
RES.FXD,FILM:2.74K OtM.0.5%.0.125W,TC=T2 
RES,FXD,FILM:2K OtD4,1%,0.2W,TC=TO 
RES.FXD. FILM: 1.5K OW, 1%,0.2W,TC=TO 
RES,FXDrFILM:2OK OM.l%.O.2W,TC=TO 

RES,FXD,FILM:4.7K ~ , 5 % . 0 . N  
RES.FXDPFILM:4.7K OtM,5%,0.2U 
RES.FXD.FILM:1.5K om,5h,o.2u 
RES,VAR,W:TMR, lK OW.20%,0.5W 
RES,VAR,NOmkl:TMR,lOK OWf,2Vk,O.% 
RES,FXD,FILM:200K Om, l%,O.ZW.TC=TO 

54583 M12X7RlW23M-T 
54583 MA12X7RlW23M-T 
54583 M12X7RlW23M-T 
54583 MAl2X7RlH223M-T 
54583 MA12X7RlH223M-T 
54583 MAl2X7RlW23M-T 

57668 TR2OJE 04K7 
57668 TR2OJE100E 
57668 TR2OJEl OK0 
57668 TR2OJElOK0 
57668 TR2OJE 04K7 
57668 TR2OJE 04K7 

57668 TR20JE 04K7 
57668 TRZOJEIOKO 
57668 TR2OJElOKO 
07716 CEAC12001C 
19701 5033RCSKOOM: 
19701 5033RC30KOOD 

19701 5033RC30KOOD 
57668 TR2OJEOlKO 
07716 CEAD11300F 
57668 CRB20 FXE 15KO 
57668 'rR2OJE02KO 
91637 CCF5Mi20002F 

57668 CRB2O FXE lOOK 
TK1450 GFOGVT 10 K O m  
24546 NA55D5002F 
80009 313-1334-00 
57668 CRB2O FXE 12K1 
24546 NA55D5002F 

19701 5033EDlOKOF 
91637 CCF50G2OOOZF 
24546 NC55C2741D 
57668 CRB2O FXE 2K00 
57668 CR820 FXE 1K50 
57668 CRB2O FXE 20KO 

57668 TR2OJE 04K7 
57668 TR20JE 04K7 
57668 TR20JEOlK5 
TK1450 GFOGVT 1 K OW 
TK1450 GFOGVT 10 K Om 
91637 CCF50620002F 

RES, FXD,FILM: 1OOK OH, 1%.0.2W.TC=TO 57668 CR82O FXE lOOK 
RES.FXD.FILM:12.1K O~,l.A.O.2W,TC=TO 57668 CR82O FXE 12K1 
RES,FXD.FILM:lK OW.5%.0.N 57668 TRZOJEOIKO 
RES,FXD,FILM:470 OtM,5%.0.2W 57668 TR2OJE 470E 
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24458 Replaceable Electrical Parts 
24458/2455B Service 

Carpolent No. 
A4R2975 
A4R2985 
A4U2800 
A4U2805 
A4U2810 
A4U2820 

A4U2830 
A4U2835 
A4U2850 
A4U2855 
A4U2860 
A4U2865 

A4U2870 
A4U2880 
A4U2885 
A4U2890 
A4U2900 
A4U2905 

A4U2910 
A4U2920 
A4U2930 
A4U2935 
A4U2940 
A4U2950 

Tek t run i x  Serial/Assenbly ND. 
Part No. E f f e c t i v e  Dsccmt 

313-1472-00 
313-1102-00 
156-0514-00 
156-0514-00 
156-0382-00 
156-1191-01 

156-1172-00 
156-0479-00 
156-0388-00 
156-0383-00 
156-0975-00 
156-0796-00 

156-1172-00 
156-0388-00 
156-0386-00 
156-0382-00 
156-0386-00 
156-1702-00 

156-1555-00 
156-1594-00 
160-1631-02 
156-0956-00 
156-1172-00 
156-0388-00 

156-0796-00 
156-0382-00 
156-0480-00 
156-0382-00 
156-0768-00 
156-0381-00 

156-0651-00 
152-0217-00 
152-0662-00 
175-4581-01 
131-0566-00 
131-0566-00 

Ilme & Description 
RES,FXD,FILM:4.7K 0~.57/.,0.2W 
RES,FXD,FILM:lK OtMV5%,0.2W 
MICROCKT,ffiTL:CM)S,DIFF 4-CHANNEL MUX 
MICROCKT,ffiTL:CM)S,DIFF 4-CHANNEL MUX 
MICROCKT,DGTL:QWD 2-INP NAND GATE 
MICROCKT.LINEAR:BIFET,DWL OPNL AMPL,SCRN 

MICROCKT,ffiTL:DWL 4 BIT BIN CNTR 
MICROCKT,ffiTL:QWD 2-INP OR GATE 
MICROCKT, ffiTL:DWL D FLIP-FLOP 
MICROCKT,ffiTL:QW 2-INP NOR GATE 
MICROCKT, DGTL: UNIV SHI FT/STORAGE REGISTER 
MICROCKT,ffiTL:8 STG SHF & STORE BUS RGTR 

MICROCKT.ffiTL:DWL 4 BIT BIN CNTR 
MICROCKT.DGTL:DWL D FLIP-FLOP 
MICROCKT,ffiTL:TRIPLE 3-INP NAND GATE 
MICROCKT,ffiTL:QWD 2-INP NAND GATE 
MICROCKT,ffiTL:TRIPLE 3-INP NAND GATE 
MICROCKT,ffiTL:STTL,lO BIT REGISTER 

MICROCKT, LINEAR:D/A CONVERTER 
1C,MEMORY:NKISrSRAM;2K X 8,15fflS;.DIP24.6 
MICROCKT,DGTL:4096 X 8 EPW,PRGM 
MICROCKT, ffiTL:OCTAL BFR W/3 STATE OUT 
MICROCKT,DGTL:DVAL 4 BIT BIN CNTR 
MICRKKT,DGTL:DWL D FLIP-FLOP 

MICROCKT,ffiTL:8 STG SHF & STORE BUS RGTR 
MICROCKT.DG'TL:QW 2-INP NAND GATE 
MICROCKT. DGTL:TTL,QUAD 2-INP AND GATE 
MICRKKT,ffiTL:QWD 2-INP N4NO GATE 
MICROCKT.DGTL:BIDIRECT UNIV SR 
MICROCKT.DGTL:QUAO 2-INP ECXL OR GATE 

MICROCKT,DGTL:8-BIT PRL-OUT SER SHF RGTR 
SEMICOND DVC,DI:ZEN,SI,8.2V.5%.0.4W,CCl-7 
SEMICOND DVC.01 :ZENPSI ,5V,l%,40W,DO-7 
CA ASSY,SP.ELEC:26.28 AK .2 .25  L,RIBBON 
BUS.CONDLKTW?:DWY RES,0.094 00 X 0.225 L 
BUS,CONDLKTOR:DLMMY RES,0.094 OD X 0.225 L 

Mr. 
Code Mfr. Part ND. 
57668 TR2OJE 04K7 
57668 TR2OJEOlKO 
02735 CD4052BF-98 
02735 CD4052BF-98 
01295 SN74LSOO(N OR J) 
80009 156-1191-01 

80009 156-0651-00 
04713 SZG2O 
04713 SZG195RL 
22526 ORDER BY DESCR 
24546 M.14 07 
24546 OMA 07 
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2 4 4 5 8  Rep1 aceable Electrical Parts 
24458/2455B Service 

S w i a l / M l y  No. 
Effective Dscont b e  & k c r i p t i o n  

RES,FXD,FILM:680 OtM,5%,0.2W 
RES.FXD.FILM:680 OtM.5"A.0.2W 
RES,FXD,FILM:330 OtM.5%,0.2W 
RES.FXD,FILM:lOK OtM,5%,0.2W 
RES.FXD.FILM:lOK OtM,5%,0.2W 
RES,FXD.FILM:lOK OtM.5"A.O.ZW 

Mfr. 
Cock Mr. Part No. 

5 7 6 6 8  TR20JE W E  
5 7 6 6 8  TR20JE W E  
5 7 6 6 8  TR20JE 3 3 0 E  
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 

5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  CRBZO FXE 2 K 7 4  
5 7 6 6 8  TRZOJEIOKO 
5 7 6 6 8  TRZOJEOlKO 
5 7 6 6 8  TRZOJEOlKO 

5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  CRB 2 0  DYE 6 8 1 E  
5 7 6 6 8  CRB 2 0  DYE 6 8 1 E  
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JE 68K 
5 7 6 6 8  TR20JE 68K 

RES,FXD,FILM:lOM Ott4,5%,0.25W 
RES,FXD.FILM:lOO OtM.5%.0.2W 
RES.FXD,FILM:UK OtM,YA,0.2W 
RES,FXD,FILM:2.74K OMfl. l%,0.2W,TC=T0 
RES,FXD,FILM:2.74K O M ,  l%.O.ZW,TC=TO 
RES.FXD,FILM:2.74K OM,l%,O.ZW,TC=TO 

0 1 1 2 1  C B 1 0 6 5  
5 7 6 6 8  TR20JE100E 
5 7 6 6 8  TR20JE 68K 
5 7 6 6 8  CRB20 FXE 2 K 7 4  
5 7 6 6 8  CRB20 FXE 2 K 7 4  
5 7 6 6 8  CRB20 FXE 2 K 7 4  

CRBZO FXE lKOO 
TRZOJElOKO 
T R 2 0 J E l O M  
TRZOJE 5 K l  
TR20JElOKO 
TR20JElOKO 

RES,FXD.FILM:Z.ZK OtM.5%.0.2W 
RES,FXO,FILM:lOO Ott4,5%,0.2W 
RES,FXO.FILM:Z.ZK Ott4.%,0.2W 
RES,FXD,FILM:S.lK Ol+l,5%,0.2W 
RES,FXO,FILM:lK OHM, l%,O.ZW,TC=TO 
RES,FXD,FILM:2.74K OMf1%.0.2W.TC=TO 

5 7 6 6 8  TR20JE 0 2 K 2  
5 7 6 6 8  TR20JE100E 
5 7 6 6 8  TR20JE 0 2 K 2  
5 7 6 6 8  TR20JE 5 K l  
5 7 6 6 8  CRB20 FXE lKOO 
5 7 6 6 8  CRBZO FXE 2 K 7 4  

5 7 6 6 8  CRB20 FXE 1 K 0 0  
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JElOKO 
5 7 6 6 8  TR20JElOKO 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Tektmnix S e r i a l / M l y  b. 
Carpanentb. P a r t b .  Effective (bcont 

A5R2702 313-1103-00 
A5R2703 313-1103-00 
A5R2704 313-1103-00 
A5R2705 313-1103-00 
A5R2706 313-1103-00 
A5R2707 313-1103-00 

Hfr . 
Nan? & k r i p t i a n  Code Hfr. Part No. 

RES,FXD.FILM:lOK OtP1,%,0.2W 57668 TRZOJElOKO 
RES,FXD,FILM:lOK OtP1,5%,0,2W 57668 TRZOJElOKO 
RES,FXD,FILM:lOK OtP1,%.0.2W 57668 TRZOJElOKO 
RES.FXD.FILM: 1OK OtP1.5%,0.2W 57668 TRZOJElOM 
RES,FXD,FILM:IOK OmV5"A.0.2W 57668 TRZOJElOKO 
RES,FXD,FILM: 1OK OW,5%,0.2W 57668 TRPOJElOKO 

RES.FXD,FILM:ZOK OW.5%.0.2W 57668 TR2OJE20K 
RES.FXD, FILM:20K OW,5%.0.2W 57668 TR20JE20K 
RES.FXD,FILM: lomi 0 ~ , 5 % , 0 . 2 9  01121 C81075 
RES,FXD, F1LM:lOrn 0W,5%,0.25W 01121 C81075 
RES,FXD,FILM:2.74K OtM,l%,0.2W,TC=TO 57668 CR820 FXE 2K74 
RES.FXD,FILM:lK OW,%,O.a 57668 TRZOJEOlKO 

RES,FXD,FILM:lK OW.5%,0.a 57668 TRZOJEOIKO 
RES,FXD,FILM:lK OW.l%,O.ZW,TC=TO 57668 CR820 FXE 1K00 
RES.FXD,FILM:lOO OW.5%,0.2W 57668 TR2OJE100E 
RES,FXD,FILM:lOK OW.5%,0.2W 57668 TR20JElW) 
RES,FXD,FILM: 10K OW.5%.0.2W 57668 TRZOJElOKO 
TERMINAL,PIN:0.365 L X 0.025 BRZ GU) PL 22526 48283-036 

TEWINAL, PIN:0.365 L X 0.025 BRZ GU) PL 22526 48283-036 
TERMINAL, PIN:0.365 L X 0.025 BRZ GU) PL 22526 48283-036 
TERMINAL,PIN:0.365 L X 0.025 BRZ GU) PL 22526 48283-036 
MICROCKT. LINEAR:D/A CONVERTER. 12 BIT,HIGH S 06665 DAC312FR 
PEED,MONOLITHIC 
MICROCKT.DGTL:NMS.MRI.8-BIT W/CLK 04713 SC67127P 

MICROCKT,ffiTL:65536 X 8 EPROM.PRW 80009 160-5370-04 
MICROCKT, KTL:  65536 X 8 EPROM. PRW 80009 160-5370-08 
MICROCKT,Mj'TL:65536 X 8 EPROM.PRW 80009 160-5370-09 
MICROCKI.ffiTL:OCTAL D FF W/CLR 80009 156-0865-00 
MICROCKT,ffiTL:LSTTL,HEX D TYPE FF W/CLEAR 04713 74LS174(N OR J) 
MICROCKI,ffiTL:OCTAL BFR W/3 STATE OUT 18324 N74LS244(N OR F) 

MICROCKI, LINEAR:BIPoLAR,MRI RESET GENERATOR 01295 TL7705 ACP 
MICROCKT , ffiTL: PROGRAmABLE LOGIC DEVICE 80009 160-5061-00 
MICROCKT , ffiTL:65536 X 8 EPROM, PRGM 80009 160-5371-04 
MICROCKT, ffiTL :65536 X 8 EPROM, PRGM 80009 160-5371-08 
MICROCKT. ffiTL:65536 X 8 EPROM, PRW 80009 160-5371-09 
MICROCKT,ffiTL:OCTAL D FF W/CLR 80009 156-0865-00 

MICROCKT,DG'rL:OCTAL D FF W/CLR 80009 156-0865-00 
MICROCKT, ffiTL:CCTAL BFR W/3 STATE OUT 18324 N74LS244(N OR F) 
MICROCKT,LINEAR:CMOS,8 CH4N ANALOG MUX 04713 MC14051BCL 
MICROCKT .ffiTL:CMS,E CHANNEL DATA SEL 02735 CM5128FX 
MICROCKT, LINEAR:BIFET,QUAD OPNL AMPL, SCRN 80009 156-1200-01 
MICROCKT , LINEAR:BIFET,QUAD OPNL AMPL,SCRN 80009 156-1200-01 

MICRDCKT,ffiTL:DWL D FLIP-FLOP 01295 SN74LS74 N OR J 
MICROCKT, ffiTL:OCTAL D TYPE TRANS LATCHES 01295 SN74LS373N 
IC,MEm)llY:CK)S,SRPM;8K X 8,20WS,10UA TKO961 uPD4464C-20 
MICROCKT, LINEAR:CMOS,8 CHAN ANALOG MUX 04713 MC14051BCL 
MICROCKT. L1NEAR:VOLTAtE COMPARATOR,SELECTED 01295 LM311JG4 
MICRKKT, LINE4R:BIFET. DUAL OPNL AMPL. SCRN 80009 156-1191-01 

MICROCKT, LINEAR:CMOS,8 CH4N ANALOG MUX 04713 MC14051BCL 
MICROCKT, LINEAR:CMOS,8 CH4N ANALOG MUX 04713 MC14051BCL 
MICROCKT ,ffiTL:FllL.HM INVERTER 04713 MC74FMND 
MICROCKT,ffiTL:3-LINE TO 8-LINE DECOOER 01295 SN74LS138N 
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24458 Rep1 aceable Electrical Parts 
24458124558 Service 

Tektmix Serial /Asdly No. Mr. 
hgmmt No. Part No. Effective ascent km & Description Code Mr. Part No. 

A5U2601 156-0513-03 MICROCKT,LINEAR:CMOS,8 CHAN ANALOG M U  04713 MC14051BCL 
A5U2620 156-1200-01 MICRKKT, LINEAR:BIFET,QUAD OPNL AMPL,SCRN 8MX)9 156-1200-01 
A5U2630 156-1200-01 MICRKKT, LINEAR:BIFET,QUAD OPNL AMPL, SCRN 80009 156-1200-01 
A5U2E40 156-0895-00 MICRKKT,OGTL: 14-BIT BINARY CWNTER 04713 MC1402OBCL 
A5U2650 156-0804-00 MICROCKT,ffiTL:QWDRUPLE S-R LATCH 04713 74LS279(N OR J) 
A5U2660 156-1026-00 MICROCKT,CGTL:4 LINE TO 1 LINE DECOOER 18324 74LS154N 

A5VR2420 152-0278-00 SEMICOND DVC.DI:ZEN.SI,3V,5%.0.4W.00-7 80009 152-0278-00 
A5W511 174-0002-00 CA ASSY,SP,ELEC:26,28 AWG.2.0 L 80009 174-0002-00 
A5W512 174-0001 -00 CA ASSY.SP,ELEC:34.28 AWG.2.0 L 80009 174-0001-00 
A5W2070 13 1-0566-00 BUS,CONDLCTOR: DWY RES .0.094 OD X 0.225 L 24546 W 07 
A5W2540 131-1817-01 BUS,CONDKTOR:22 AWC,2.O TO 2.125 SPACING TK1492 ORDER BY DESCR 
A5W2610 131-1817-01 BUS,CONDLCTOR:22 AWC.2.O TO 2.125 SPACING TK1492 ORDER BY DESCR 

A5W2701 131 -0566-00 BUS,CONDLCTOR: DWY RES, 0.094 OD X 0.225 L 24546 OMA 07 
A5Y2540 158-0248-01 XTAL UNIT,QTZ: 10.000MHZ,O.01% SER RESONANT 14301 011-669-02923 
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2 4 4 5 8  Rep1 aceable Electrical Parts 
24458/24558 Service 

Tektmix Serial /kxdly No. 
CorraRnt No. Part No. Effective kcart 

A5  671-0965-00 8050000  
A5C2010 290-5009-00 
A5C2011 290-5009-00 
A5C2101 283-5098-00 
A X 2 1 1 0  283-5188-00 
A X 2 1 1 1  283-5098-00 

Ilane & kcr ip t ion  

CIRCUIT BD ASSY: CONTKlL/REAWU/BUFF ER 
CAP, FXD, ELCTLT: 15UF, 25V 
CAP, FXD, ELCTLT: 15UF.25V 
CAP,FXD.CER D I  :O. lUF,5LXJVK 
CAP, FXD,CER D l :  100PF,S%. 100V 
CAP,FXD,CER D I  :O.lUF,5LXJVK 

CAP,FXD,CER DI:0.01UF.l0%,50V 
CAP,FXD,CER DI:O.OlLlF.l0"6.50V 
CAP,FXD,MTLZD:0.47UF,10"6,50V 
CAP, FXD, ELCTLT:47UF, 20%, 25V 
CAP,FXD,CER DI:O.lUF,10"6,50V.X7R, 1206  PKG 
CAP,FXD.CER DI:O. lUF.l0%.50V,X7R. 1206  PKG 

CAP.FXD.ELCTLT: 1511F,25V 
CAP.FXD.CER D I  :O. lUF.5GUVK 
CAP.FXD.CER D1 :O. 1UF,5LXJVK 
CAP,FXD.CER D1 :O. lUF.5LXJVK 
CAP. FXD, ELCTLT: 15UF. 25V 
CAP. FXD.CER D1 :O. l l I F ,  10%. 50V,X7R. 1206  KG 

CAP.FXD.CER D1:330PF,5%,100V 
CAP.FXD,CER DI:O.OIUF,10"A,50V 
CAP,FXD,MTLZD:0.47UF,10"6, 50V 
CAP,FXD.CER D I  :O. lUF.10%.50V.X7R, 1206  KG 
CAP.FXD,CER D I  :O. lUF,10"6.50V.X7R, 1206 PKG 
CAP,FXD,CER DI :O.  lUF,10"6,50V,X7R. 1206 PKG 

CAP,FXD.CER D I  :0.1UF.10%,50V.X7R, 1206  PKG 
CAP,FXD,CER D I  :O. 1 U F , 5 W K  
CAP. FXD.CER D l  :O. 1 U F , 5 W K  
CAP.FXD.CER D I  :O. 1UF,5LXJVK 
CAP.FXD,CER D I  :O. 1UF,5LXJVK 
CAP.FXD,CER DI :O. lUF,50WVK 

CAP.FXD.CER D I  :100PF.5%, 100V 
CAP,FXD.CER D I  :O. lUF.5LXJVK 
CAP,FXD,CER D I  :O. 1UF,5LXJVK 
CAP,FXD,CER DI:330PF,5%.100V 
CAP,FXD.CER DI:O.lUF,5LXJVK 
CAP, FXD,CER DI:O. l U F . 5 W K  

CAP.FXD,CER D I  :O.lUF.5LXJVK 
CAP,FXD,CER D l  :O.lUF,50WVK 
CAP,FXD,CER DI:O.1UF,10%.50V.X7R.1206 KG 
CAP,FXD,CER DI:O.lUF,5LXJVK 
CAP.FXD,CER DI :O. lUF,5OIJVK 
CAP.FXD.CER D I  :O. 1UF.5LXJVK 

CAP.FXD,CER DI :O.  lUF.10"6,50V.X7R,1206 KG 
CAP.FXD,CER DI:O. lUF.lO%, 50VrX7R. 1206  PKG 
CAP,FXD,CER D I  :0.1UF.l0%.50V.X7R, 1206  KG 
CAP,FXD,CER D I  : O . l U F , 5 W K  

Mr. 
Cock! Mfr. Part No. 

8 0 m  671-0965-00 
56289 293D156X0025DZT 
56289 293D156X002502T 
TK2282 W1206ZlMZ2B04 
04222  12061A101J l  T050R 
TK2282 W12062104Z2BM 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Tektmni x Serial / M l  y No. 
Corponent No. Part b. Effectiw Ibmnt 

A55503 131-4671-00 
A5J5W 131-4671-00 
A5J511 131-3362-00 
A55512 131-3364-00 
A5J651 131-3360-00 
A55652 131-3360-00 

tlane & Descriptim 

CON. RCPT, ELEC: 1 X 3 ,O. 1 SPACING 
CONN,RCPT,ELEC:l X 3,O.l SPACING 
CONN,RCPT. ELEC:HEADER,STR,26 PIN 
CONN,RCPT,ELEC:HEADER.STRAIGHT.34 PIN 
CONN,RCPT,ELEC:HEADER,STR,20 PIN 
CONN.RCPT. ELEC:HEADER,STR,EO PIN 

CONN, RCPT. ELEC: HEADER. STR.2 X 20,O. 1 CTR 
CONN,RCPT,ELEC:HEADER,2 X 8 0.1 SPACING 
BUS,CONDKTOR: SWNT ASSEMBLY. BLACK 
BUS,CONDKTOR: SWNT ASSEMBLY, BLACK 
BUS.CONDKTOR: StUNT ASSEMBLY. BLACK 
TRANS1STOR:NPN. SI . SOT-23 

TRANSISTOR: NPN, SI , SOT-23 
RES,FXD,FILM:lOO Orn,l%.O.l25!4 
RES,FXD. FILM:100 Om.l%,O.l25W 
RES.FXD,FILM:lOO Oti4.1%.0.125W 
RES,FXD,FILM:lOO Om,l%,O.l25W 
RES,FXD.FILM:lOO OtH.l%.O.125~ 

RES.FXD, FILM:IOO om,i%.o.i25w 
RES, VAR,NOW:TM,2M: OM,25%,0.lW 
RES.FXD.FILM:4.75K.l%,O.l25W 
RES,FXD,FILM:lOK 0~.0.1%.0.125W,TC=T9 
RES.FXD,FILM:lOK 0W.0.1X.0.125W. TC=T9 
RES.FXD, FILM:221K OW, 1%,0.12% 

RES.FXD.FILM:82.5K,l%,O.l25W 
RES.FXD.FILM:l.OOK,l%,O.l25W 
RES,FXD,FILM:lOO Otbl.l%,0.12% 
RES,FXD.FILM: 100 OHr1.1%.0.12% 
RES,FXD,FILM:~OO om,lx,o.izsw 
RES.FXD,FILM:~OO o m . i % , o . i 2 5 ~  

RES,FXD,FILM:lO.OK, 1%,0.125W 
RES,FXD,FlLM:lO.OK, 1%,0.12% 
RES.FXD,FILM:lO.OK, 1X.0.125W 
RES,FXD.FILM:lO.OK.l%,O.l25W 
RES,FXD,FILM:lO.OK,l%,O. 125W 
RES,FXD,FILM:10.OK,1%,0.125W 

RES. FXD,FIlM:IO.OK, 1%,0.125W 
RES,FXD,FILM:lO.OK.1%,0.125W 
RES,FXD.FILM:IO.OK, 1%,0.125W 
RES,FXD.FILM:lO.OK,l%.O. 1 2 9  
RES,FXD.FILM:lO.OK,1%.0.125W 
RES.FXD,FILM:l .00Kr1%,0.125W 

RES,FXD,FILM:IOK OHr1.0.1%,0.125W.TC=T9 
RES,FXD,FILM:2.21K,l%,O.l25W 
RES,FXO,FILM:2.2lK,l%,O.l25W 
RES.FXD.FILM:10~.1%.0.12% 
RES,FXD.FILM:lOM:,l%,O.l25W 
RES.FXO,FILM:lO.OK.l%,O.125W 

Mr. 
Co& Mfr.PartNo. 

80009 131-4671-00 
80009 131-4671-00 
53387 3593-6002 
53387 3594-6002 
53387 3592-6002 
53387 3592-6002 

22526 66506-025 
22526 66506-043 
22526 65474-005 
22526 65474-005 
22526 65474-005 
80009 151-5001-00 

80009 151-5001-00 
01121 8CKlOOOFr 
01121 BCKlOOOFr 
01121 BCKlOOOFT 
01121 BCKlOOOFT 
01121 BCKlOOOFT 

01121 BCKlOOOFT 
32997 3314A-1-203E 
01121 BCK4751FT 
8OW 321-5165-00 
80009 321-5165-00 
8OW9 321-5167-00 

01 121 BCKB252FT 
01121 BCKlOOlFT 
01121 BCKlOOOFT 
01121 BCKlOOOFT 
01121 BCKIOOOFT 
01121 BCKlOOOFT 

01121 BCKlOO2FT 
01121 BCKlOOZFT 
01121 BCKIOO2FT 
01121 BCKlOO2FT 
01121 BCK1002FT 
01121 BCK1002FT 

01121 BCKlOO2FT 
01121 BCK1002FT 
01121 BCK1002FT 
01121 BCK1002FT 
01121 BCK1002FT 
01121 BCKlOOlFT 

80009 321-5165-00 
01121 BCK2211FT 
01121 BCK2211FT 
01121 BCKlOO3FT 
01121 BCK1003FT 
01121 BCK1002FT 

01121 BCKlOOlFT 
01121 BCK1002FT 
01121 BCKlOO2FT 
01121 BCKl002FT 
01121 BCK1002FT 
01121 BCKlOO2FT 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

T e k t m i x  
Part b. 

321-5036-00 
321-5027-00 
321 -5023-00 
321-5018-00 
321-5023-00 
321 -5018-00 

321-5030-00 
321-5030-00 
321-5030-00 
321-5047-00 
321-5047-00 
321-5018-00 

321 -5022-00 
321-5030-00 
321-5030-00 
321 -5030-00 
321-5030-00 
321-5047-00 

321-5047-00 
321-5030-00 
321-5030-00 
321-5030-00 
321 -5047-00 
321 -5030-00 

321-5047-00 
321 -5030-00 
321-5030-00 
321-5018-00 
321 -5030-00 
321-5030-00 

321 -5030-00 
321-5165-00 
321-5165-00 
321-5018-00 
321-5031-00 
321-5165-00 

321-5006-00 
321-5036-00 
321 -5030-00 
321-5030-00 
321-5041-00 
321-5047-00 

321-5047-00 
321-5047-00 
321-5030-00 
321-5018-00 
321-5018-00 
321-5016-00 

321-5030-00 
321-5030-00 
321-5030-00 
321-5030-00 
321-5030-00 
321-5018-00 

321-5018-00 
321-5030-00 
321 -5164-00 
321-5164-00 

Seri al/Assdl y k . 
Effective asCant llare & kcriptian 

RES.FXD.FILM:33.2K.l%,O.l25W 
RES.FXD,FILM:5.62K,l%,O.l25W 
REStFXD,FILM:2.74K, 1%,0.125W 
RES,FXO.FILM:1.OOK,l%,0.125W 
RES,FXO,FILM:2.74KW 1%,0.125W 
RES,FXD,FILM:l .WK, 1%,0.125W 

RES,FXD,FILM:lO.OK,l%,O.l25W 
RES,FXD,FILM:lO.OK,1%,0.125W 
RES,FXD.FILM:lO.OK,l%,O. 125W 
RES,FXD,FILM:lDCK.l%.0.12% 
RES,FXD,FILM:lODK, 1%,0.12% 
RES,FXD,FILM:l.OOK,l%,O.l25W 

RES,FXD,FILM:2.21K, 1%,0.125W 
RES,FXD,FILM:lO.OK,l%,O.l25W 
RES,FXD,FILM:10.OK,1%,0.125W 
RES.FXD,FILM:lO.OK.l%,O.l25W 
RES.FXD.FILM:lO.OK.1%,0.125W 
RES, FXD. FILM: 100K. 1%,0.12% 

RES,FXD,FILM: low, 1%.0.12% 
RES.FXD,FILM:1O.OK,1%,0.125W 
RES,FXD,FILM:lO.OK, 1%,0.125W 
RES,FXD,FILM:10.OK,1%,0.125W 
RES,FXD,FILM:100K.1%.0.12% 
RES,FXD.FILM:lO.OK.1%,0.125W 

RES,FXD,FILM:10~.1%,0.12% 
RES,FXD,FILM:10.OK,1%,0.125W 
RES,FXD,FILM:lO.OK. 1%.0.125W 
RES, FXD, FILM: 1. WK. I%, 0.12% 
RES.FXD,FILM:lO.OK,l%,O. 125W 
RES,FXD,FILM:10.OK,1%,0.125W 

RES.FXD,FILM:10.OK,1%,0.125W 
RES,FXD,FILM:lOK OHM,O. l%.O. 125WrTC=T9 
RES.FXD.FILM:lOK OHM,O.l%,O.l25W,TC=T9 
RES,FXD,FILM:1.00K,l%,O.l25W 
RES.FXD,FILM:l2.1K.l%,O.l25W 
RES,FXD,FILM:lOK OHM,O. 1%,0.125U.TC=T9 

RES,FXD,FILM:lOO OHM,1%,0.125W 
RES,FXD.FILM:33.2K.l%,O.l25W 
RES,FXD.FILM:lO.OK.l%,O.l25W 
RES,FXD, FIIM:lO.OK, 1%.0.12W 
RES,FXD.FILM:82.5K.l%,O.l25W 
RES.FXD,FILM:10DK,1%,0.12% 

RES,FXD,FILM:100K,1%,0.12% 
RES,FXD,FILM:IODK,1%,0.12% 
RES, FXD.FIl-M: lO.OK, 1%,0.125W 

RES, FXD,FILM: lO.OK.l%.O.I25W 
RES,FXD,FILM:10.OK.1%.0.125W 
RES,FXD.FILM:lO.OK,1%,0.125W 
RES,FXD.FILM:lO.OK.l%,O.l25W 
RES,FXD,FILM:10.OK.1%,0.125W 
RES.FXD,FILM:1.00K,1%,0.12% 

Mr. 
Code Mr. Part no. 

01121 BCK3322FT 
01121 BCK5621FT 
01121 BCK2741FT 
01121 BCKl001FT 
01121 ECK2741FT 
01121 BCKlOOlFT 

01121 BCK1002FT 
01121 BCKl002FT 
01121 BCKl002Fr 
01121 BCKl003FT 
01121 BCKlG03FT 
01121 BCKl00lFT 

01121 BCK2211FT 
01121 BCKl002Fr 
01121 BCKl002FT 
01121 BCKlG02FT 
01121 BCKl002FT 
01121 BCK1003FT 
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24458 Replaceable Electrical Parts 
24458/24558 Service 

Corpanent No. 

A5R28.30 
A5R28.30 
A5R2865 
A5R2866 
A5R2885 
A5R2885 

A5R2890 
A5R2890 
A5R2902 
A5R2903 
A5R2904 
A5R2904 

A5R2905 
A5R2906 
A5R2907 
A5R2908 
A5R2909 
A5R2910 

A5R2911 
A5R2912 
A5R2913 
A5R2914 
A5R2915 
A5R2916 

A5R2917 
A5R2918 
A5R2919 
A5R2920 
A5R2921 
A5R2922 

A5R2923 
A5R2924 
A5R2925 
A5R2926 
A5R2927 
A5R2928 

A5R2929 
A5R29.30 
A5R2931 
A5R2931 
A5R2932 
A5R2933 

A5R2934 
A5R2935 
A5R2960 
A5R2961 
A5R2995 
A5U2101 

A5U2140 
A5U2160 
A5U2160 
A5U2201 
A5U2210 
A5U2220 

A5U2240 
A5U2250 
A5U2301 

Tektmix S e r i a l / M l y  No. 
Part No. Effective I)scont 

321-5012-00 B050000 B050689 
321-5051-00 B050690 
321 -5030-00 
321 -5030-00 
321-5018-00 8050000 8050352 
321-5012-00 8050353 

321-5018-00 8050000 8050352 
321-5012-00 8050353 
321-5018-00 
321-5165-00 
321 -5051-00 B050000 B050689 
321-0512-00 B050690 

321-5028-00 
321 -5165-00 
321-5033-00 
321-5032-00 
321-5032-00 
321-5032-00 

321-5032-00 
321-5018-00 
321-5015-00 
321 -5032-00 
321-5015-00 
321-5064-00 

321-5047-00 
31 1-5038-00 
321-5038-00 
321-5064-00 
321-5031-00 
321 -5047-00 

321-5047-00 
321-5064-00 
321-5023-00 
321 -5020-00 
321 -5026-00 
321-5030-00 

321-5030-00 
321-5030-00 
31 1-5040-00 8050000 8051665 
31 1-5034-00 8051666 
321-5047-00 
321-5064-00 

321-5064-00 
321-5047-00 
321-5030-00 
321-5030-00 
321-5030-00 
156-5157-01 

156-1342-01 
160-5876-00 B050000 B050958 
160-5876-01 8050959 
156-5147-01 
156-5147-01 
156-5071 -01 

156-5489-01 
160-5874-00 
156-5147-01 

b e  & Description 

RES,FXD,FILM:332 0~.1%,0.125W 
RES,FXD,FILM:O aM,1%,0.125W 
RES,FXD, FILM:10.OK,1%,0.125W 
RES,FXD,FILM:10.OK,1%,0.125W 
RES.FXD,FILM:l.OOK,l%.O. 125W 
RES,FXD,FILM:332 OtMr1%,0.125W 

RES.FXD.FILM:1.00K.l%.O.l25W 
RES,FXD.FILM:332 OW,1%,0.125W 
RES.FXD,FILM:l .INK, 1%.0.125W 
RES.FXD,FILM:lOK OM,O.l%,O.l25W,TC=T9 
RES,FXD,FILM:O aM,1%,0.125W 
RES,FXD,FILM:2.1M OW,l%.O.l2aJ,TC=TO 

RES.FXD,FILM:6.81K,l%.O. 125W 
RES,FXD,FILM:lOK O~,O.l%,O.l25W,TC=T9 
RES.FXD,FILM:18.2K,1%,0.12~ 
RES,FXD,FILM:15.0K,l%,O.125W 
RES,FXD,FILM:15.OK.l%,O.l25W 
RES,FXD,FILM:15.OK.l%.O.l25W 

RES,FXD,FILM:15.0K.l%,O.l25W 
RES, FXD,FILM:1.00K.l%,O.l25W 
RES,FXO,FILM:562 OW,1%,0.125W 
RES,FXD,FILM:l5.0K.l%.O.l25W 
RES,FXD,FILM:562 OW.1%,0.125W 
RES,FXD.FILM:200K,l%,0.12W,1206.8~ 

RES,FXD,FILM:100K,1%.0.12W 
RES,VAR,NONkhl:TFMR,20K OtM.25%.0.1W 
RES,FXD.FILM:47.5K,l%,O.l25W 
RES,FXD,FILM:2OOK,1%,O.12W,1206,~ 
RES.FXD.FILM:l2.1K,l%,O.l25W 
RES, FXD,FILM:lOCK.l%,0.12aJ 

RES,FXD.FILM:lOOK.1%,0.12W 
RES.FXD.FILM:20~.1%,0.12W,1206.8m 
RES, FXD,FILM:2.74K.l%,O.l25W 
RES,FXD,FILM:1.50K,l%,O.l25W 
RES. FXD,FILM:4.75K.l%,O.l25W 
RES, FXD.FILM:lO.OK.l%,O.125W 

RES,FXD,FILM:10.OK,1%,0.125W 
RES,FXD,FILM:lO.OK,l%,O.125W 
RES,VAR.NONkhl:'rRMR,lOK OW.25%.0.1W 
RES,VAR,NONkhl:TRMR,2K OtM.25%,0.1W 
RES,FXD.FILM:100K,1%.0.12W 
RES,FXD,FILM:200K.l%,O.12W.l206,8m 

RES,FXD,FILM:200K,l%.O.l2W,1206,8m 
RES,FXD,FILM:100K.l%,O.l2W 
RES, FXD.FILM: 10.OK. 1%,0.129 
RES.FXD,FILM:10.OK,1%,0.125W 
RES,FXD.FILM:lO.OK.1%,0.125W 
MICROCKT,INTFC:a4C,8IPOLAR,12 BIT 

MICROCKT,DGTL:NMDS,MW,8-BIT W/CLK 
MICROCKT,DGTL:8K X 8 EPRCf4,PRO.I 
MICROCKT,DGTL:8K X 8 EPRCf4,PRGM 
MICROCKT,DGTL:CMIS,OCTAL 0 TYPE FF W/RESET 
MICROCKT,DGTL:C?QS,OCTAL D TYPE FF W/RESET 
MICROCKT, MjTL :CM)S.OCTAL BUS TRANS 

MICROCKT,LINEAR:MPU RESET GEN FOR 5V SYS 
MICROCKT. ffiTL:LOSIC DEVICE. PRU 
MICROCKT, MjTL:CM)S, OCTAL D TYPE FF W/RESET 
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24458 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
2 4 4 5 8 / 2 4 5 5 8  Service 

Carpanent No. 

A5U2310 
A5U2350 
A5U2360 
A5U2360 
A5U2401 
A5U2405 

A5U2410 
A5U2415 
A5U2420 
A5U2425 
A5U2430 
A5U2440 

A5U2450 
A5U2460 
A5U2501 
A5U2510 
A5U2520 
A5U2521 

T e k t m i x  S e r i a l / k m b l y  No. 
Part No. E f f d i v e  Oscrnt 

156-5147-01 
156-5071-01 
160-5877-00 8050000 8050581  
160-5877-01 8050582 
156-5050-01 
156-5409-01 

h e  & D e s c r i p t i o n  

MICROCKT,DGTL:CMOS,OCTAL D TYPE F F  WIRESET 
MICROCKT, DGTL:CMOS .OCTAL BUS TRANS 
MICROCKT,DGTL:lGK X 8 X 8 EPRU4,PRGM 
MICROCKT,DGTL:lGK X 8 X 8 EPRU4,PRGM 
MICROCKT. DGTL: HCMOS ,ANALOG SW ,8 C W  
MICROCKT. DGTL: HCMOS, OCTAL D-TYPE TRANS 

MICROCKT,DGTL:CMOS.OCTAL BUS TRANSCEIVER, 
MICROCKT.DGTL:HCMOS,OCTAL D-TYPE TRANS 
M1CROCKT.LINEAR:OPNL AMPL,QUAD,JET INPUT 
MICROCKT, DGTL: HCMOS ,OCTAL D-TYPE TRANS 
MICROCk3,LINEAR:OPNL AMPL,QUAD,JET INPUT 
MICROCKT , DGTL : W S  , W A L  D-TY PE FF  

MICROCKT, OGTL: HO.1OS ,OCTAL D-TYPE TRANS 
IC,MEMORY :CtOS,NVRAM;8K X 8.2DONS .SRAM 
MICROCKT. DGTL: WS.ANALOG sw.8 cw 
MICROCKT . LINEAR: VOLTAGE CU4PAlTOR 
MICROCKT,LINEAR:OP AMP,BIFET.WAL 
MICREKT,DGTL:~TX~S,ANALOG sw.8 cw 

MICROCKT.DGTL:HCMOS.ANALOG sw,a cw 
MICROCKT. OGTL: HCMOS, HEX INVERTER 
MICROCKT,DGTL:CMOS,3 TO 8 DECODER1 
MICROCKT.DGTL:HCMOS,WAL D-TYPE F F  
MICROCKT.DGTL :WS,WAL D-TYPE F F  
MICROCKT.DGTL:HCMOS,ANALOG SW.8 C W  

MICROCKT. L1NEAR:OPNL AMPL.QUAD. JET INPUT 
MICROCKT. L1NEAR:OPNL AMPL,QUAD, JET INPUT 
MICROCKT, ffiTL:CMOS, 1 4  STAGES B I N  CNTR 
MICROCKT.ffiTL:CMOS, 3 TO 8 DECODER1 
MICROCKT, DGTL:CMOS, 3 TO 8 DECODER1 
MICROCKT, DGTL: CMOS, D W L  4 CHAN ANALOG MUX 

MICROCKT.ffiTL:CMOS,DWL 4 CHAN ANALOG MD( 
MICROCKT,DGTL: W S , Q J A D  2-INPUT NAND GATE 
MICROCKT.LINEAR:OPNL AMPL.QUAD,JET INPUT 
MICROCKT.DGTL:CMDS,DWL 4 B I T  
MICROCKT,DGTL:CMOS,QWD 2-INPUT OR GATE 
MICROCKT, DGTL: HCMOS, N A L  D-TYPE FF  

MICROCKT,ffiTL:CMDS,QWD 2 INPUT N OR GATE 
MICROCKT,OGTL:CK)S,B-BIT LNIVERSIAL SHIFT 
MICROCKT . f f i T L : W S  , 8  STATE SHIFT ANS STOR 
MICROCKT,DGTL:CMDS.DWL 4 B I T  
MICROCKT, CGTL: HCMOS . W A L  D-TYPE FF  
MICROCKT. CGTL: W S  . W A L  D-TY PE FF  

MICROCKT.DGTL:CMOS, TRIPLE 3-INPUT N AND D 
MICROCKT,DGTL:mTX7S,QJAD 2-INPUT NAND GATE 
MICROCKT,DGTL:CK)S,TRIPLE 3-INPUT N AND D 
MICROCKT,OGTL:CMOS ,OCTAL D TYPE FF  WIRESET 
MICROCKI, LINEAR: D/A CONVERTER 
IC,MEMORY:CMOS,SRAM;8K X 8.15f f lS 
IC.MEMORY :CMOS,SRAM:BK X 8.15f f lS 

MICROCKT,ffiTL:8K X 8 EPROM,PRN 
MICROCKT,ffiTL:CMOS,OCTAL BUS TRANS 
MICROCKT.MjTL:CMOS,DUL 4 B I T  
MICROCKT, W T L :  W S  , W A L  D-TY PE FF  
MICROCKT, DGTL:CMOS. 8 STATE SHIFT ANS STOR 
MICROCKT,DGTL: W S , Q J A D  2 - I N W  NAND GATE 

MICROCKT.DGTL:HCMOS,NlAD 2-INPUT NAND GATE 
MICROCKT,ffiTL: HCMOS,QJAD 2-INPUT NAND GATE 
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Carpcnent No. 

A5U2980 
A5U2985 
A5U2990 
A5U2995 
A5W4 11 
A5W511 

Tektmnix Serial/As&lyNo. 
Part No. Effectivle ascaR 
156-5098-01 
156-5568-01 
156-5198-01 
156-5135-01 
174-1366-00 
174-1501-00 

24458 Replaceable Electrical Parts 
24458/24558 Service 

Nrme & Descriptim 

MICRC€KT.KTL:MEK)S,QUAD 2-INFUT NAND W\TE 
MICRKKT,ffiTL:HCMOS,4-BIT BIDIRECTIONAL 
MICRC€KT.ffiTL:Cm)S.QWD 2-INPUT X OR GATE 
MICRKKT,ffiTL:Cm)S,8 BIT SER/PAR SHIFT 
CA ASSY,SP.ELEC:26.28 AWG.3.0 L 
CA ASSY,SP.ELEC:26.28 AE.2.0 L,RIBBON 

CA ASSY,SP,ELEC:34,28 AWG.2.0 L,RIBBON 
SKT. PL-IN ELEK:MICRKIRCUIT. 28 DIP 
0SC.XTAL CLOCK: 1MHZ 

Mr. 
Cock Mr. Part No. 

80009 156-5098-01 
80009 156-5568-01 
80009 156-5198-01 
80009 156-5135-01 
TK1899 ORDER BY DESCR 
80009 174-1501-00 
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2 4 4 5 8  Rep1 aceable Electrical Parts 
2 4 4 5 8 / 2 4 5 5 8  Service 

cmmlmt No. 
A 6  

Tektrmix kri a1 IAsenbly b. Mr. 
Part b. Effective Ibcont llane & Dgcriptim Cnt! Mr. Part No. 

6 1 4 - 0 8 2 5 - 0 0  FRON'T PNL ASSY: STANDARD. 24450/55B/658 & 6 7 8  80009 6 1 4 - 0 8 2 5 - 0 0  
(STANDARD) 

6 1 4 - 0 8 2 6 - 0 0  FRONT PNL ASSY: TV OPTION. 24458/558/658/67B 80009 6 1 4 - 0 8 2 6 - 0 0  
(OPTION 0 5 )  
CONN~RCPT. ELEC:VERT.~ X 1 0 . 0 . 1  SPACING 80009 1 3 1 - 3 4 7 8 - 0 1  
RES,VAR,NOW:5K OM.3UX.O.W 3 2 5 9 7  ORDER BY DESCR 
RES,VAR,NOW:2K OM.20%,0.5W 3 2 5 9 7  ORDER BY DESCR 
RES, VAR, N O W :  5 K  0 M , 3 0 % .  0.25W 3 2 9 9 7  ORDER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
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24458 Rep1 aceabl e fl ectr i  cal Parts 
24458124558 Service 

Tektmix 
P a r t  Ib. 

Seri a 1  1-1 y Ib . 
Effective Dscont Wine & Oescription 

CIRCUIT ED ASSY:FRONT PANEL 
(REPLACEABLE AT A 6  LEVEL ONLY) 
CAP. FXD,CER D I  : 0.022UF. 20%. 50V 
CAP. FXD,CER D I  : 0.022UF. 20%. 50V 
CAP,FXD,CER DI:O.O22UF,20%.50V 
SEMICOND DVC,DI :SW. S I  ,30V,  1 5 W . 3 0 V .  DO-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 

SEMICOND DVC.DI : S W . S I , 3 0 V , 1 5 W , 3 0 V , W - 3 5  
SEMICOND DVC,DI:SW,SI,30V, 1 5 W , 3 0 V . W - 3 5  
SEMICOND DVC,DI : S W . S I , 3 0 V , 1 5 W , 3 0 V , W - 3 5  
SEMICOND DVC,DI:SW,SI,30V.15W,30V,00-35 
SEMICOND DVC.DI:SW,SI,30V,l5W,30V,W-35 
SEMICOND DVC,DI:SW.SI,3OV.l5W,30V,W-35 

SEMICOND DVC,DI:SW.S1,30V,l5W,30V,00-35 
SEMICOND DVC.DI:SW.SI,30V,15W.30V.00-35 
SEMICOND DVC,DI:SW,SI.30V,l5M.19,30V,W-35 
SEMICOND DVC,DI:SW.SI,30V,15W.30V.W-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC.DI:SW.SI,30V,15W.30V,W-35 

SEMICOND DVC,DI:SW.SI,3OV.l5W,30V,W-35 
SEMICOND DVC,DI :SW, S I  ,30V,  1 5 W . 3 0 V .  0 0 - 3 5  
SEMICOND DVC,DI:SW,SI.30V.15W,30V.W-35 
SEMICOND DVC,DI :SW, S I  ,30V.  1 5 W . 3 0 V . 0 0 - 3 5  
SEMICOND DVC.DI:SW,SI,30V.l5W,30V.00-35 
SEMICOND DVC,DI:SW.SI,30V,15W,30V,00-35 

SEMICOND DVC,DI:SW,SI,30V,15OW,30V.W-35 
SEMICOND DVC.DI:SW.SI,30V,15W,30V.W-35 
SEMICOND OVC,DI :SW,SI ,30V,  1 5 W , 3 0 V , D O - 3 5  
SEMICDND DVC,DI:SW.SI.30V.15W.30V,W-35 
SEMICDND DVC,DI:SW.SI.30V,150M4,30V.W-35 
SEMICOND DVC.01 :SW.SI , 3 0 V , 1 5 O W , 3 0 V . W - 3 5  

SEMICOND DVC.DI:SW,SI.30V,15OW.30V,W-35 
SEMICOND DVC.DI:SW.SI,30V.15W,30V.W-35 
SEMICOND DVC.DI :SW,SI ,30V,  1 5 W , 3 0 V ,  W - 3 5  
SEMICOND DVC, D I  :SW, S I  , 3 0 V ,  1 5 W . 3 0 V . W - 3 5  
SEMICOND DVC,DI:SW,SI , 3 0 V , 1 5 W . 3 0 V . W - 3 5  
SEMICOND DVC,DI:SW.SI,30V,15W,30V.W-35 

SEMICOND DVC.DI :SW.SI , 3 0 V . l 5 W , 3 0 V , W - 3 5  
SEMICOND DVC.DI :SW.SI ,30V.  1 5 W . 3 0 V . 0 0 - 3 5  
SEMICOND DVC.DI : S W , S I , 3 0 V , 1 5 W , 3 0 V . W - 3 5  
SEMICOND DVC,DI :SW,SI ,30V.  1 5 W . 3 0 V . 0 0 - 3 5  
SEMICDND DVC,DI :SW.SI ,30V,  1 5 W , 3 0 V , W - 3 5  
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 

SEMICOND DVC.DI :SW,SI ,30V,  1 5 W , 3 0 V ,  W - 3 5  
SEMICOND DVC,DI :SW,SI ,30V,  1 5 W , 3 0 V ,  W - 3 5  
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC.DI:SW.SI,30V,15W,30VVW-35 
SEMICOND DVC,DI:SW.SI,30V,15OW.30V.DO-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V, W - 3 5  

L T  E M I l l I N G  DI0:YELLCW 
LT E M I l l I N G  DI0:GREEN 
L T  E M I l l I N G  DI0:GREEN 
L T  E M I l l I N G  DI0:GREEN 
L T  E M I l l I N G  DI0:GREEN 
L T  E M I l l I N G  D1D:YELLCW 

L T  E M I l l I N G  DI0:GREEN 
L T  E M I l l I N G  DI0:GREEN 
LT E M I l l I N G  D1D:GREEN 

Mr. 
Code Mr. P a r t  Ib. 

5 0 4 3 4  QLMP 1 4 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 4 8 7  

5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
5 0 4 3 4  QLMP 1 5 8 7  
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24458 Replaceable Electrical Parts 
24458124558 Service 

Tektmni x Seri a1 1-1 y No. 
Carponent No. Part No. Effective Dscunt 

A M I S 3 0 1 3  260-2283-00 
A M I S 3 0 1 4  260-2280-00 
A6AlS3015 260-2280-00 
A M I S 3 0 1 6  260-2280-00 
A6A1.9017 260-2280-00 
A6AlS3018 260-2280-00 

Nam & Ogcripticm 

SWITCH,ROTARY: VOLTSIDIV 
SW. PUSH BUTT0N:MINI MOM. SPST,NORM OPEN 
SW,WSH BUTT0N:MINI M(m.SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MOM. SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 

SWITCH,ROTARY: VOLTS/DIV 
SW,PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SWITCH,SLIDE:SPDT. 4A.20VAC 
SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NOM OPEN 
SW,PUSH BUT'r0N:MINI MOM.SPST.NORM OPEN 

SW,PUSH BUTT0N:MINI M(m.SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SW,PUSH BUTT0N:MINI M(m.SPST,NORM OPEN 

SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW,PUSH 8UTTON:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
MICROCKT. W T L :  SER-IN PRL-OUT SHIFT RGTR 

MICROCKT, WTL:SER-IN PRL-OUT SHIFT RGTR 
MICROCKT. DGTL: SER-IN PRL-OUT SHIFT RGTR 
MICROCKT, DGTL:SER-IN PRL-OUT SHIFT RGTR 
MICROCKT.DGTL:SER-IN PRL-OCTT SHIFT RGTR 
MICROCKT,ffiTL:SER-IN PRL-OUT SHIFT RGTR 

Mr. Part No. 

260-2283-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 

REV SEP 1989 

Scans by ArtekMedia © 2007



24458 Replaceable Electrical Parts 
24458/2455B Service 

Tektmnix Serial/kimbly No. Mr. 
Colponent No. Part No. Effectiie Ibcont lbne 8 k c r i p t i a n  Code Mr. Part No. 
A8 670-7280-00 CIRCUIT BD ASSY:SCALE ILLIM 80009 670-7280-00 
A8DS100 150-0057-01 LAMP,INCAND:5V.O.l15A,WIRE LD.AGED & SEL 71744 7153 AS 15 
ABDS101 150-0057-01 LAMP.INCAND:5V.0.115A.WIRE LD,AGED & SEL 71744 7153 AS 15 
A8DS102 150-0057-01 LAMP.INCAND:SV.O.l15A,WIRE LD,AGED & SEL 71744 7153 AS 15 
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24458 Rep1 aceable Electrical Parts 
24458124558 Service 

Crnpnent No. 

A9 
A9C91 
A9C1812 
A9C1813 
A9C1814 
A9C1815 

A9C1870 
A9C1885 
A9C1886 
A9C1888 
A9C1889 
A9c1890 

A9C1912 
A9C1915 
A9C1932 
A9C1951 
A9C1971 
A9C1972 

A9C1973 
A9C1980 
A9C1990 
A9C1991 
A9CR1894 
A9CR1895 

A9CR1915 
A9CR1930 
A9CR195D 
A9CR1953 
A9CR1990 
A90S90 

A9DS91 
A9F1900 
A9J901 

A9J902 

A9J903 

Tektrmix S e r i a l / M l y  No. 
Part No. Effective Ibcont 

670-7277-09 
283-0084-00 
285-1430-00 
285-1430-00 
285-1430-00 
285-1430-00 

281-0773-00 
285-1430-00 
285-1430-00 
285-1430-00 
285-1430-00 
281-0775-01 

281-0798-00 
281-0783-00 
281-0775-01 
290-0269-01 
285-1430-00 
290-0747-00 

281-0826-00 
281-0771-00 
285-1096-00 
281 -0826-00 
152-0400-00 
152-0400-00 

152-0061-00 
152-0061-00 
152-0061-00 
152-0061-00 
152-0141-02 
150-0030-00 

150-0030-00 
159-0185-00 
131-0589-00 

131-0589-00 

131-0589-00 

Mr. 
Him & k r i p t i o n  Cab M r .  Part No. 

CIRCUIT BD ASSY:HIGH VOLTAGE 670-7277-09 
CAP.FXD.CER DI:270PF,5%. 1000V 59660 838533X5F02715 
CAP.FXD,PLASTIC:0.047UF.lG%.4OOV 80009 285-1430-00 
CAP, FXD,PLASTIC:O. 047UF. 1G%,400V 80009 285-1430-00 
CAP.FXO.PLASTIC:O.M7UF. 10%.400V 80009 285-1430-00 
CAP.FXO.PLASTIC:0.047UF.l0%.400V 80009 285-1430-00 

CAP.FXD,CER DI:O.OlUF,10%,100V 04222 M4201C103KAA 
CAP.FXD.PLASTIC:0.047UF.l0%.400V 80009 285-1430-00 
CAP.FXD.PLASTIC:O.O47UF.l0%.400V 80009 285-1430-00 
CAP,FXD,PLASTIC:0.O47UFr10%.400V 80009 285-1430-00 
CAP.FXD.PLASTIC:O.047UF.l0%,400V 80009 285-1430-00 
CAP.FXD.CER Dl :0.1UF,20%,50V 04222 SA105E104W 

CAP,FXO.CER DI:51PF, 1%. 100V 04222 MA101A510G49 
CAP.FXD.CER D l  :O.1 UF 20%.100V 04222 M4401C104W4 
CAP,FXD,CER DI:O.lI.IF.20%.50V 04222 SA105E104W4 
CAP, FXD. ELCTLT : 0. 22UF, 5%,35V, lKHZ, TANTULLM 56289 1730224X5035U 
CAP,FXD,PLASTIC:O.O47UF,10%,400V 80009 285-1430-00 
CAP. FXD, ELCTLT: 100UF,+50-20%, 25WVDC 54473 ECE-B25V100L 

CAP,FXO.CER DI :2200PF, 10%,100V 20932 401EMlOOAD222K 
CAP. FX0.CER 01 :2200PFr20%,200V 04222 SA106E22M 
CAP,FXD,PLASTIC:lUF, 10%,50V 14752 230BlA105K 
CAP,FXD.CER DI:2200PF.10%.100V 20932 401EMlOOAD222K 
SEMICOND DVC,DI:RECT.SI.400V.lA 04713 SR1977KRL 
SEMICOND DVC.DI :RECT,SI ,400V. 1A 04713 SR1977KRL 

SEMICONO DVC,DI :SW,SI.175V,O.lA,DO-35 07263 FDH2161 
SEMICOND DVC.01 :SW,SI.175V,O.lA,DO-35 07263 FDH2161 
SEMICONO DVC.01 :SW.SI.175V,O.lA,DO-35 07263 FDH2161 
SEMICONO DVC.01 :SW,SI.175V,O.lA,DO-35 07263 FDH2161 
SEMICOND DVC.01 :SW, SI  .30V, 150M4,30V,DO-35 03508 DA2527 (IN41521 
LMP,GLOW:60-9OV MAXVO.6MA,A28-T.WIRE LEADS 58224 AZB-T 

UIMP,GLOW:60-90V MAX,O. 6MA.A28-T. VIRE LEADS 58224 A2B-T 
FUSE.CARTRIffiE:5.2 X 2W.0.754,125V TK0946 TSC-75W 
TEWINAL,PIN:0.46 L X 0.025 SQ,PH BRZ 22526 48283-029 
(QWNTITY OF 9 )  
TEWINAL,PIN:0.46 L X 0.025 SQ,PH BRZ 22526 48283-029 
(QWNTITY OF 2) 
TEWINAL.PIN:0.46 L X 0.025 SO.PH BRZ 22526 48283-029 
(QWNTITY OF 2) 
TEWINAL.PIN:0.46 L X 0.025 SQ,PH BRZ 22526 48283-029 

COIL,RF:FIXE0,505NH 80009 108-0262-00 
COIL,RF:FIXEO, 100UH 32159 8100U4 
HEADER,MICRKKI:14 PIN.0.5 L,GOLD PL 80009 131-3461-00 
(SUBPART OF A9W900) 
TRANSISTOR:PNP,SI ,TO-92 04713 SPS7950 
TRANSISTOR:PNP,SI .TO-92 04713 SPS7950 

TRANSISTOR:PNP,SI,TO-92 04713 SPS7950 
TRANSISTOR: PNP, SI , TO-220 61271 2SA1077G 
TRANS1STOR:NPN. SI ,TO-92 04713 SPS797 
RES.FXD,CMPSN:lO OtN.5%.0.25W 01121 CB1005 
RES,FXD.CMPSN:lO 0m.5%,0.25W 01121 CB1005 
RES.FXD.FILM:lOK OtN.5%.0.25W 19701 5043CXlOKOOJ 

RES,FXO,FILM:lOK OI+i,5%.0.25W 19701 5043CXlOKDOJ 
RES,FXD.FILM:lOK OtN,5%.0.2W 57668 TR20JElOKO 
RES,FXO,FILM:lOK OtN.5%,0.2W 57668 TR20JElOKO 
RES.VAR.NDNMJ:TF(MR, 5K OtM,20%.0.5W LINEAR TK1450 GF06Ul 5K 
RES,VAR,NONMJ:'I'F(MR,5K 0tM.20%,0.5W LINEAR TK1450 GF06Ul 5K 
RES,FXD,FILM:442K OM. 1%.0.12W.TC=TO 24546 NA5504423F 
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24458 Replaceable Electrical Parts 
24458/2455B Servi ce 

Tektnni x Seri a l / k d l y  No. 
Colpcnent No. Part No. Effective Ibcont 

A9R1855 321-0407-00 
A9R1856 321-0367-00 
A9R1857 321-0364-00 
A9R1853 313-1 105-00 
A9R1864 31 1-2236-00 
A9R1870 311-2239-00 

Mr. 
Nam & Description Code Mfr. Part*. 

RESVFXD.FILM:169K OH,l%.O.l2W,TC=TO 07716 CEAD16902F 
RES.FXD.FILM:64.9K OH,l%.O.l25W,TC=TO 07716 CEAD64901F 
RESPFXD,FILM:60.4K O H .  1%.0.125W, TC=TO 19701 5043ED6OK40F 
RES.FXD,FILM:lM OH,%,O.2W 57668 TR20JElM 
RES,VAR,NOM:TMR,20K OH.1.2m, 0.5U LINEAR TK1450 GF06UT 20K 
RES.VAR,NOW:T~R, lOOK OtMf1.2~,0.5U LINEAR TK1450 GFO6UT lOOK 

RES,FXD.FILM:lOK OH,5%.0.25W 19701 5043CXlOKOOJ 
RES.FXD,CMPSN:lO OH,5%,0.25W 01121 C81005 
RES,FXD,FILM:47K 0H.5%.0.2W 57668 TRZOJE 47K 
RES.FXD.FILM:lM OH,O.l%.O. lZW.TC=TZ 9 1637 CMF55116D100038 
RES. FXD, F1LM:g.M O H .  1%.0.12W,TC=TO 19701 5043ED9KMOF 
RES,FXD.FILM:68.1K OH,O.%,O.l25W,TC=TO 19701 5033RD6812DB2980 

RES.FXD,FILM:lM OtE(,O. 1%.0.12W,TC=TZ 91637 CMF55116D100038 
RES,FXD,FILM:3K OH.Sk.0.2W 57668 TRZOJE 03KO 
RES,FXD.CMPSN:lO OH,5%,0.25U 01121 C81005 
RES,FXD,FILM:lK OH,5%,0.2W 57668 TRZOJEOlKO 
RES.FXD,FILM:lK OH.5%,0.ZW 57668 TRZOJEOIKO 
RES.FXD,CMPSN: 100 OH.5%.0.25U 01121 C81015 

RES.FXD,FILM:6.49K OHE1,1%,0.125W.TC=T0 07716 CEAD649OOF 
RES.FXD,FILM:3.48K OM.1%.0.125W,TC=TO 19701 5033ED3K48F 
RES,FXD,CMPSN:100 0M.5%,0.25W 01121 CB1015 
RES,FXD,FILM:~.~K 0 ~ , ~ k , 0 . 2 5 ~  57668 NTR25.J-E01K5 
RES, FXD,CMPSN:330 OM 5%,0.25W 01121 CB3315 
RES.FXD,FILM:ZOO o ~ , % , o . ~ w  57668 TRZOJE200E 

RES,FXD,FILM: 15.0K OH.1%,0.125U,TC=TO 19701 5033EDlLlOOF 
RESnFXD.FILM:98.73K G+H,O.l%.O. 125W,TC=T9 07716 CEA 98.73KOH.1 1% 
RES.FXD,FILM:lOK OM,5%.0.2U 57668 TR20JElOKO 
RES,FXD.FIIM:ZZ UM,5%.0.2W 57668 TR20JE22E 
RES.FXD.FILM:ZK OH.1,5%,0.2W 57668 TRZOJEOZKO 
RES,FXD,FILM:39K OH,5%,0.2W 57668 TRZOJE 39K 

RES.FXD,FILM:ZK OH.5k,O.aJ 57668 TRZOJEOZKO 
RES,FXD.FILM:220K,5%.0.2W 57668 TR2OJE 220K 
RES,FXD,FILM:120K OtM.5%,0.2W 57668 TR20JE120K 
RES, FXD, FILM:68.1K OM.0.5%,0.125U.TC=TO 19701 5033RD6812DB2980 
RES.FXD.FILM: 100M OH,5%.0.25W 01121 CB1075 
RES.FXD.FILM:390K,%,OO2W 57668 TRZOJE 390K 

RES,FXD,FILM:l50K OH,l%.O.lZW,TC=TO 19701 5033ED150KOF 
XFMR, PWR.SDN&SU:HIGH VOLTAGE 80009 120-1418-01 
MICROCKT, L1NEAR:QUAD COMPARATOR, SCREENED 04713 LM33WDS 
SEMICOND DVC, Dl :HV MULTR.4.67KV INPUT.+14KV S4431 MSR8506 
MICROCKT,LINEAR:BIFET.DUAL OPNL AMPL.SCRN 80009 156-1191-01 
MICRCCKT. L1NEAR:DUAL OPNL AMPL. SCREENED 01295 MC1453JG4 

SEMICOND DVC.DI :ZEN, S I  ,30V,2%.400MJ. W-35 14552 IN9720 
WIRE SET. ELEC: W/CRT SOCKET 80009 198-4603-01 
8US.CONDLCTOR: DMY RES, 0 . a 4  OD X 0.225 L 24536 OMA 07 
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24458 Rep1 aceable Electrical Parts 
24450/24558 Sewice 

T e k t r m i x  Serial/hehly No. 
Caroonent No. Part No. Effmtiue ILscont 

A14 670-8000-00 
A14C3401 281-0775-01 
A14J141 131-0608-00 

Mr. 
Wane & Descriptim Cock Mr. Part No. 

CIRCUIT 8D ASSY :DYNAMIC CENTERING 80009 670-8000-00 
CAP.FXD,CER DI:O.lUF,20%,50V 04222 S A 1 0 5 E l W  
TEWINAL,PIN:0.365 L X 0 .025  BRZ GLO PL 22526 48283-036 
(QWNTITY OF 5 )  
RES,VAR, N O W :  TWR, 5K OHM,2C%.O. 5!4 LINEAR TK1450 GFO6Ul 5K  
RES,FXDVFILM:2.2K OW,5%,0.2W 57668 TRZOJE 02K2 
RES,FXD,FILM:75 OM.5%,0.N 57668 TRLOJE 75E 

RES,FXD,FILM:8.87K O M ,  1%.0.125!4,TC=TO 
RES,FXD,FILM:75 OtM,5%,0.?d 
RES,VAR,NONkM:TWR,5K OW,20%,0.5!4 LINEAR 
RES,FXD,FILM:8.87K O M ,  1%,0.125W.TC=TO 
RES,FXD.FILM:Z.ZK OW,%,O.2W 
RES,FXD.FILM:lOK OW,YL,0.2W 
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24458 Rep1 aceable Electrical Parts 
24458/24558 Service 

Ccnponent No. 
C10 
F90 
L90 
R134 
R351 
R352 

Tektmnix S e r i a l / M l y  No. 
Part No. Effectie Csamt 

281-0697-00 
159-0021-00 
119-1478-01 
311-2312-01 
311-2312-01 
311-2312-01 

Mr. 
Wme 8 Description cock 

CAP,FXD,CER DI:5000PF,+100-0%,lOOV 72982 
FUSE, CARTRI E E  : 3AG, 2A, 250V, FAST BLW 7 1400 
COIL .TUBE DEFL: FXD,TRACE ROTATION 80009 
RES,VAR,NW:PNL,5K OMt20"/.,0.5W 80009 
RES,VAR,NOM:PNL,5K OM,20%.0.5W 80009 
RES.VAR.NW:PNL,5K OM.20%,0.5W 80009 

RES,VAR,NONMJ:PNL,5K OM.2Vk.O.W 80009 
RESPVAR,NONMJ:PNL.5K OtW,2U%,O.W 80009 
RES,VAR,NONMJ:PNL,SK OtW,2Vk,O.W 80009 
SWITCH,SLIDE:DPDT 5A/250V 10W125V MKD TKC935 
CRT ASSEMBLY: FINISHED 2445 80009 

Mr. Part No. 

2425-003WWO502Z 
AGC-QJ-2 
119-1478-01 
311-2312-01 
311-2312-01 
311-2312-01 
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Section 9 - 24458/24558 Service 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix. Inc F~eld Offlce or representative 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available. 
and to give you the benefit of the latest clrcuit improvements 
developed In our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order. Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
~mproved part, your local Tektron~x. Inc. Field Offlceor represen- 
tatlve will contact you concerning any change in part number 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
~llustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

Change informat~on, if any, is located at the rear of this 
manual 

LIST OF ASSEMBLIES TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

A list of assemblies can be found at the beginning of the 
Electrical Parts Llst The assemblies arelisted in numerical order. lnd~cates part number to be used when ordering replace- 

When thecomplete component number of a part 1s known, this list men1 part from Tektronix 

will ldentlfy the assembly In which the part is located 

CROSS INDEX-MFR. CODE NUMBER TO SERIALIMODEL NO. (columns three and four 
MANUFACTURER of the Electrlcal Parts List) 

The Mfr Code Number to Manufacturer index for the Column three (3) indicates the serial number at which the 
Electrical Parts Llst 1s located immed~ately after this page. The part was first used. Column four (4) indicatestheserial number at 
Cross Index provides codes, names and addresses of manufac- which the part was removed No serial number entered indicates 
turers of components listed in the Electrical Parts List part is good for all serial numbers. 

ABBREVIATIONS 

Abbrev~at~onsconform to Amer~can Natlonal Standard Y 1.1 NAME 8 DESCRlPTlON (column five of the 
Electrlcal Parts Llst) 

COMPONENT NUMBER (column one of the 
Electrical Parts Llst) 

A numbering method has been used to Identify assemblies, 
subassemblies and parts Examples of this numbering method 
and typ~cal expansions are illustrated by the following: 

In the Parts List, an ltem Name is separated from the 
description by a colon (:). Becauae of space limitations, an ltem 
Name may sometimes appear as incomplete. For further ltem 
Name identification, 1heU.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

Example a. component number 
J__ 

A23R1234 A23 R1234 

Assembly number Clrcult number 

Read: Realator 1234 of Assembly 23 

MFR. CODE (column six of the Electrlcal Parts 
Llst) 

Indicates the code number of the actual manufacturer ofthe 
part (Code to name and address cross relerence can be found 
immediately after this page.) 

Example b. component number - 
A23A2R1234 R 1234 

Assembly m r c u l  MFR. PART NUMBER (column seven of the 
number number number Electrical Parts List) 

Read: Resistor 1234 of Sub.ssembly 2 of Assembly 23 lnd~cates actual manufacturers part number 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTLIRER 

Mr. 
Code - 

00213 

Manufacturer 

NYTRONICS COMPONENTS GROUP INC 
SUBSIDIARY OF NYTRONICS INC 
AMP INC 

Wdress 

ORANGE ST 

City, State. Zip Code 

DARLIffiTON SC 29532 

2800 FULLING MILL  
PO BOX 3608  
1201 S 2ND ST 
13500  N CENTRAL EXPY 
PO BOX 655012 
1102 SILVER LAKE RD 
ROUTE 202 

ALLEN-BRADLEY CO 
TEXAS INSTRUMENTS INC 
SEMICONDUCTOR GROUP 
COILCRAFl INC 
RCA CORP 
SOLID STATE DIVISION 
GENERAL ELECTRIC CO 
SEMI-CONDUCTOR PROOUCTS DEPT 
AVX CERAMICS 
D IV  OF AVX CORP 
MOTOROLA INC 
SEMICONDUCTOR PROWCTS SECTOR 
I T T  CCMWENTS D I V  
UNION CARBIDE CORP 
MATERIALS SYSTEMS D I V  
GENERAL INSTRUMENT CORP 
GOVERNMENT SYSTEMS DIV 
PRECISION MONOLITHICS INC 
SUB OF BWRNS INC 
FAIRCHILD SEMICONWCTOR CORP 
NORTH AMERICPN SALES 
SUB OF SCHLWERGER L'TD MS 118 
TRW INC 
TRW IRC FIXED RESISTORS/BURLINGTON 

MILWAUCEE WI 53204-2410 
DALLAS TX 75265  

CARY I L  60013-1658 
SOMERVILLE NJ 08876 

W GENESEE ST AUBURN NY 13021  

19TH AVE SOUTH 
P 0 BOX 867  
5005 E M C W E L L  RD 

MYRTLE BEACH SC 29577 

PHOENIX AZ 85008-4229 

CLIFlON NJ 
CLEVELAND OH 44101 11901 MDISON AVE 

6 0 0  W JOHN ST HICKSVILLE NY 11802 

1500  SPACE PARK DR SANTA CLARA CA 95050  

CUPERTINO CA 95014 

2850 MT PLEASANT AVE 

GENERAL ELECTRIC CO 
POWER ELECTRONICS SYSTEMS DEPT 

ELECTRONICS PARK 
BLOG 7 
1 5  RIVEROALE AVE 
R I W R O S  AVE 
406  PARR ROAD 

SYRACUSE NY 13221  

N M O N  MA 02158-1057 
NORWALK CT 06852 
BERNE I N  46711-9506 

C AND K COMPONENTS INC 
BURNDY CORP 
CTS CORP 
BERNE D I V  
THICK FILM PRODUCTS GROUP 
MICROSEMI CORP - SCOTTSDALE 8 7 0 0  E THOMAS RD 

P 0 BOX 1390  
5 FORBES RD 
3 1 0  PENN ST 
PO BOX 8 9  

SCOTTSDALE AZ 85252 

UNITRODE CORP 
ANDERSON ELECTRONICS INC 

LEXINGTON MA 02173-7305 
MILLIOAYSWRG PA 16648-2009 

I T T  SEMICONDUCTORS DIV 
MICROSEMI CORP 
CORNING GLASS WDRKS 
ELECTRO CUBE INC 
K E T M  
RODPN DIVISION 
SIGNETICS CORP 
MILITARY PRODUCTS D I V  
MINNESOTA MINING AND MFG CO 
TWTOOL PRODUCTS DEPT 
ELECTRONIC PRODUCT DIV 
MEPCO/CENTRALAB 
A NORTH PMERICAN PHILIPS CO 
MINERAL WELLS AIRPORT 
PREM MAGNETICS INC 
KYOCERA INTERNATIONAL INC 

WEST PALM BEACH FL 
SANTA ANA CA 92704-5948 
CORNIffi NY 14830  
SAN GABRIEL CA 91776-3825 
ANAHEIM CA 92806-2591 

2830 S FAIRVIEW ST 
HULGHTON PK 
1710  S DEL M R  AVE 
2900 BLUE STAR STREET 

SACRAMENTO CA 95834-1222 

1410 E PIONEER IRVING TX 75061-7847 

MINERAL WELLS TX 76067-0760 PO BOX 760  

3519 N CHAPEL H I L L  
11620  SORRENTO VALLEY RO 
PO BOX 81543 PLPNT NO 1 
515  FISHING CREEK RD 

KHENRY I L  60050-2504 
SAN DIEGO CA 92121  

DU PONT E I OE NEMOURS AND CO INC 
DU PONT CONNECTOR SYSTEMS 
DIV  MILITARY PRODLCTS GROUP 
W A N D A  ELECTRONICS CORP 
CORNING GLASS WDRKS 
SIEMENS CORP 
MOLD INC 
AMERICAN MICRO SYSTEMS INC 
I T T  SCHAWW INC 

NEW CLMBERLAND PA 17070-3007 

GMJANDA NY 14070-1409 
BRADFORD PA 16701-3737 
ISEL IN  N J  08830-2704 
L ISLE I L  60532-1613 
SANTA CLARA CA 95051-4542 
EDEN PRAIRIE MN 55344-2224 

NO 1 INDUSTRIAL PL 
550  HIGH ST 
1 8 6  WOOD AVE S 
2222 WELLINGTON COURT 
3800  WESTEAD PD 
8 0 8 1  WALLACE RD 
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24558 Rep1 aceabl e Electrical Parts 
24458/24558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTLIRER 

Mr. 
Cak M a c t u r e r  Adbess Citv. State. Zip Cog 

TK1450 TOKYO COSWS ELECTRIC CO LTD 2-268 SOBUDAI W J A  KANAGAMA 228 JAPAN 
TK1492 COFER COMPONENT PROCESSING 3270  KELLER ST SANTA CLAW CA 95050  

UNIT 11 
TK1544 COMPUTER CONNECTIONS 30608  SAN ANTONIO ST M W A R D  CA 9 4 5 4 4  
TK1573 WI LHELM W E S T W  W BOX 2345  €800 MNNHEIM 1 WEST G E M N Y  

AUGUSTA-ANME B 
TK1727 PHIL IPS  NEDERLAND BV POSTBUS 90050  5600  PB E I N W V E N  THE NFTHERMDS 

AFD ELONCO 
TK1899 MINNESOTA MINING AND MFG CO 5400 RT B COLUMBIA HO 65205  

PO Box 1228  
TK2042 ZM4N & ASSOCIATES 7633 S 180TH KENT WA 98032 
TK2282 KYOCERA PMERICA INC 5701  E FOURTH PLAIN BLVD VANCOWER WA 9 8 6 6 1  
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24558 Replaceable Electrical Parts 
24458124550 Service 

Tektmix SeriallAssa~t~ly No. Nfr . 
Carponent No. Part No. Effective Dscmt Wane I k r i p t i m  Ca& Nfr. PartNo. 
A1 671-0721-00 CIRCUIT BD ASSY:MAIN 80009  671-0721-00 
A2 672-1037-12 CIRCUIT BD ASSY:LV W SPLY MODULE 80009  672-1037-12 
A2A1 - - - - - - - - - - CIRCUIT ED ASSY :REGULATOR 

(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
A3 - - - - - - - - - - CIRCUIT ED ASSY:INVERTER 

(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CIRCUIT @€I ASSY:READWT 80009  670-9493-02 

A5 670-9052-02 121001  152999 CIRCUIT BD ASSY :DIGITAL CONTROL 80009  670-9052-02 
A5 671-0965-00 152001  CIRCUIT BD ASSY:CONTROL/READOUT/BUFFER 80009  671-0965-00 

FRONT PNL ASSY: STANDARD,24458/558/658 & 678  80009  614-0825-00 
(STANDARD) 
FRONT PNL ASSY: TV OPTION, 24458/558/65B/678 80009  614-0826-00 
(OPTION 05)  
CIRCUIT ED ASSY :FRONT PANEL 
(REPLACEABLE AT A6  LEVEL ONLY) 
CIRCUIT BD ASSY:SCALE ILLLM 80009  670-7280-00 
CIRCUIT BD ASSY :HIGH VOLTAGE 80009  670-7277-09 
CIRCUIT BD ASSY:DYNAMIC CENTERING 80009  670-8000-00 

REV SEP 1989 

Scans by ArtekMedia © 2007



24558 Replaceable Electrical Parts 
24458/24558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Hanufacturer 

WEST-CAP ARIZONA 
SUB OF SFE TECHNOLKIES 
BOURNS INC 
TRIMPOT D IV  
ADVANCED MICRO DEVICES 
RENCO CORP 
FAIR-RITE PRODUCTS CORP 
HEWLETT-PACKARD CO 
OPTOELECTRONICS D I V  
MURATA ERIE NORTH AMERICA INC 
HEADJUARTERS AND GEORGIA OPERATIONS 
SPRAGUE-G00OMN ELECTRONICS INC 
MINNESOTA MINING MFG CO 
3M ELECTRONIC P R O M T S  D I V  
MATSUSHITA ELECTRIC CORP OF AMERICA 

k b h s s  

2201  E ELVIRA ROAD 

City. State. Zip Code 

TUCSON AZ 85706-7026 

1 2 0 0  COLUMBIA AVE RIVERSIDE CA 92507-2114 

9 0 1  THCNPSON PL 
2 6  C O W  DRIVE 
1 COMMERCIAL RMJ 
3 7 0  W TRIMBLE RD 

SUNNYVALE CA 94086-4518 
U L E T A  CA 93117-3024 
WALLKILL NY 12539  
SAN JOSE CA 9 5 1 3 1  

2 2 0 0  LAKE PARK DR SMYRNA GA 3 0 0 8 0  

1 3 4  FULTON AVE 
3M CENTER 

GARDEN CITY PARK NY 11040-5352 
ST PAUL MN 55101-1428 

SECAKUS NJ 07094-2917 ONE PANASONIC WAY 
PO BOX 1 5 0 1  
1 2  HARBOR PARK DR 
12920  NE 125TH WAY 
5334  STERLING CENTER DRIVE 
9 2 7  E STATE PKY 
9 2  HAYDEN AVE 

FORT WASHINGTON NY 1 1 5 5 0  
KIRKLAND WA 98034-7716 
W E S T M E  VILLAGE CA 91361  
SCHAWURG I L  60195-4526 
LEXINGTON MA 02173-7929 

TDK ELECTRONICS CORP 
DEYOUNG MANUFACTURING INC 
WESTLAKE CAPACITORS I NC 
NICHICON /AMERICA/ CORP 
SPRAGUE ELECTRIC CO 
W R L D  HEADQUARTERS 
DALE ELECTRONICS INC 2300  RIVERSIDE BLVD 

PO BOX 7 4  
8 W T N E Y  
PO BOX 19515  
11 D U N M T O N  RD 
PO BOX 4 4 0 1  
7741 N BUSINESS PARK DR 
PO BOX 3 7 1 4 4  
7153  MERCHANT AVE 

NORFOLK NE 68701-2242 

R O W  CORP IRV INE  CA 92713  

XENELL CORP CHERRY H I L L  N J  08003-2107 

TUSONIX INC TUCSON AZ 85740-7144 

MEPCO/CENTRALAB 
A NORTH PMERICAN PHIL IPS  CO 
F W  ITSU MICROELECTRONICS INC 
HITACHI PMERICA LTD 
CYPRESS SEMICONOUCTOR CORP 
BUSSMANN 
D I V  OF C00PER INDUSTRIES INC 
GENERAL INSTRUMENT CORP 
lAMP D I V M R L D  WIDE/ 
ERIE SPECIALTY PRODUCTS INC 
B E C W  INDUSTRIAL CORP 
B E C W  ELECTRONIC TECHNOLMjI ES 
SUB OF EMERSON ELECTRIC 
IRC ELECTRONIC COMPONENTS 
PHILADELPHIA D I V  
TRW FIXED RESISTORS 
TEKTRONlX INC 

2985  KIFER RD 
1800 BERING DRIVE 
3 9 0 1  N 1ST ST 
1 1 4  OLD STATE RD 
PO BOX 14460  
4433  N RAVENSWOOD AVE 

SANTA CLARA CA 95051-0802 
SAN JOSE CA 9 5 1 2 2  
SAN JOSE CA 95134-1506 
ST LOUIS MO 63178  

CHICAGO I L  60640-5802 

645  W l l T H  ST 
4 1 4 1  PALM ST 

ERIE PA 16512  
FLILLERTON CA 92635  

PHILADELPHIA PA 19108-1001 4 0 1  N BROAD ST 

14150  SW KARL BR4UN DR 
PO BOX 5 0 0  
9 2 2 0  SUNSET BLVD 
COUPLES DEPT C AND PORTER STS 
PO BOX 4 7  
2064  12TH AVE 

BEAVERTON OR 97077-0001 

INTERNATIONAL RECTIFIER 
EAGLE-PICHER INDUSTRIES INC 
ELECTRONICS D IV  
DALE ELECTRONICS INC 

LOS A K E L E S  CA 9 0 0 8 - 3 5 0 1  
JOPLIN MO 6 4 8 0 1  

COLUMBUS NE 68601-3632 
PO BOX 609  
45-55 PLYMOUTH ST E S S M  GROUP ING 

CONTROLS D I V  
LEXINGTON PLANT 
MURATA HFG CO LTD 

LEXINGTON OH 44904  
P 0 BOX 1 0 0 7  

1 6  KAIDEN N ISHI *  CtKl 
NAGAOKAKY-C ITY  
4 0 3  INTERNATIONAL PKY 
PO BOX 853904  
6 7  ALBANY ST 
PO BOX 4 6 5  
1 7 0  WILBUR PL 
4 0 1  ELL IS  ST 

KYOTO JAPAN 

ERICSSON COMPONENTS INC RICHARDSON TX 75085-3904 

MARQUARDT SWITCHES I NC CAZENOVIA NY 13035-1219 

W E M I A  LONG ISLAND NY 11716  
MOUNTAIN VIEW CA 94039  

SAN-0 INDUSTRIAL CORP 
NEC ELECTRONICS USA INC 
ELECTRON OIV  

TK1345 ZMAN AND ASSOCIATES 
PO BOX 7241  
7633  S 180TH KENT WA 98032  
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24558 Replaceable E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

Corpcnent No. 

A1 
A l A l l  
AlA12 
AlClDO 
AlC102 
AlClCl3 

AlC105 
AlC106 
AlC107 
AlC108 
AlC109 
AlCl lO 

AlC113 
AlC114 
AlC115 
AlC116 
AlC117 
AlC118 

AlC119 
AlC120 
AlC121 
AlC125 
AlC130 
AlC152 

AlC151 
AlC171 
AlC175 
AlC176 
AlC177 
AlC179 

AlC180 
AlC181 
AlC182 
AlC183 
AlC184 
AlC185 

AlC2DO 
AlC202 
AlC2Cl3 
AlC205 
AlC207 
AlC209 

AlC210 
AlC211 
AlC217 
AlC218 
AlC219 
AlC220 

AlC221 
AlC223 
AlC225 
AlC301 
AlW02 
AlC307 

AlC-310 
AlC311 
AlC-325 
AlC329 

T e k t m i x  
Par t  No. 

671-0721-00 
119-2342-05 
119-2342-06 
283-0000-00 
290-0973-00 
281-0812-00 

281-0064-00 
281 -0775-01 
290-0943-02 
281-0775-01 
281-0909-00 
281-0909-00 

281-0909-00 
290-0943-02 
281-0761-00 
281-0814-00 
281-0775-01 
281-0205-00 

281-0909-00 
281-0909-00 
290-0943-02 
281-0775-01 
290-0776-01 
290-0943-02 

281-0812-00 
281-0851-00 
285-1301-01 
285-1348-00 
285-1348-00 
285-1301 -01 

285-1301-01 
285-1348-00 
285-1348-00 
285-1348-00 
281-0775-01 
290-0943-02 

283-0000-00 
281-0812-00 
281 -0773-00 
281-0064-00 
281-0909-00 
281-0909-00 

281-0909-00 
281-0909-00 
281-0775-01 
290-0943-02 
281-0775-01 
281-0775-01 

290-0943-02 
281-0812-00 
281-0775-01 
281-0775-01 
281-0775-01 
290-0943-02 

281-0909-00 
281-0909-00 
290-0943-02 
281-0773-00 

S e r i a l / A s m b l y  No. 
E f f d i w  Ibcont Wane & Descr ip t ion 

CIRCUIT BD ASSY:MAIN 
ATTENUATOR. VAR: PRDGWBLE 1X-100X 
ATTENUATOR. VAR: PRDGRMABLE 1X-100X 
CAP, FXD,CER DI :O. 001UF,+lDO-0%.500V 
CAP, FXD. ELCTLT: 100UF,2UX,25VDC 
CAP, FXD,CER DI : 1000PF. 10%,100V 

CAP,VAR, PLASTIC:0.25-1.5PF,6DOV 
CAP,FXD,CER DI :0.1UF,20%,50V 
CAP, FXD. ELCTLT:47UF, 20%,24 
CAP,FXD,CER DI:O. lUF,20%.50V 
CAP,FXD,CER DI  :0.022UF.20%.50V 
CAP, FXD,CER DI  :0.022UF,20%.50V 

CAP, FXD,CER DI :0.022UF,20%,50V 
CAP, FXD, ELCTLT:47UF, 20%. 25V 
CAP.FXD.CER DI:27PF,S%, 10W 
CAP.FXD,CER D l  : lo0 PF.lG%,lOOV 
CAP,FXD.CER DI:O. 111F,20%,50V 
CAP.VAR, PLASTIC:5.5-65 PF.100V 

CAP, FXD,CER DI :0.022UF,20%,50V 
CAP, FXD,CER DI :0.022UF,20%.50V 
CAP. FXD, ELCTLT:47UF,20%,25V 
CAP,FXD,CER DI:O.lllF,20%,50V 
CAP, FXD,ELCTLT:22UF,20%, l W D C  
CAP. FXD, ELCTLT:47UF.20Lr25V 

CAP, FXD,CER DI: 1000PF. 10%. lOOV 
CAP. FXD,CER DI : 180PF,5%, 100VDC 
CAP,FXD,MTUD:0.47UF,10%,50V 
CAP,FXD,MTLZD:0.22UF.l0%.63V 
CAP,FXD.MTLZD:O.22UF,10%.63V 
CAP,FXD,MTLZD:O.47UF.l0"%,50V 

CAP.FXD.MTLZD:O.47UF.l0%,50V 

CAP,FXD,MTLZD:0.22UF,l0%,63V 
CAP,FXD.CER DI:O.lUF,20%,50V 
CAP. FXD, ELCTLT:47UFV20%.25V 

CAP, FXD,CER DI :O.OOlUF.+lDO-0%, 500V 
CAP,FXD,CER DI : 1000PF. 10%.100V 
CAP,FXD,CER DI  :0.01UF,10%,100V 
CAP.VAR.PLASTIC:0.25-1.5PF.600V 
CAP, FXD,CER DI :0.022UF,20%.50V 
CAP, FXD,CER DI :0.022W,20%. 50V 

CAP, FXD,CER DI :0.022UFr20%.50V 

CAP, FXD. ELCTLT: 47UF, 20%, 25V 
CAP.FXD,CER DI :0.1UF,20%.50V 
CAP,FXD,CER DI:O.lUF,20%.50V 

CAP, FXD, ELCTLT:47UF,20%, 25V 
CAP. FXD,CER DI : 1000PF. 10%. 100V 
CAP,FXD,CER DI:O.IUF,20%.50V 
CAP.FX0,CER DI :O. lUF,20%.50V 
CAP,FXD.CER DI :0.1UF,20%.50V 
CAP. FXD. ELCTLT :47UF,20%.25V 

CAP,FXD,CER D l  :0.022UF,20%.50V 
CAP.FXD,CER D l  :0.02211F,20%,50V 
CAP. FXD, ELCTLT:47UF,20%. 25V 
CAP,FXD,CER DI  :O.OlUF, 10%,100V 

Mr. 
Code H f r . P a r t I b .  

80009 671-0721-00 
80009 119-2342-05 
80009 119-2342-06 
59660 831-610-Y5UO102P 
55680 ULBl ElOlMPA 
04222 MA101C102KPr4 

52769 ER-530-013 
04222 S A 1 0 5 E l W  
55680 LJVXlE47WlTD 
04222 S A 1 0 5 E l W  
54583 MA12X7RlW23M-T 
54583 MAlZX7RlW23M-T 

54583 MA12X7RlW23M-T 
55680 W X l E 4 7 W l T D  
04222 MAlOlA27QJA4 
04222 MA101A101W 
04222 S A 1 0 5 E l W  
TK1727 2222-808-32659 

54583 MA12X7RlW23M-T 
54583 MA12X7RlW23M-T 
55680 UVX1 E 4 7 W 1  TD 
04222 S A 1 0 5 E l W  
55680 ULBlA220M4AlTD 
55680 UVX1 E470M4AlTD 

04222 MA101C102KPr4 
04222 MA101A181JA4 
55112 1850.47K50ABB 
TK1573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
55112 1850.47K50ABB 

55112 1850.47K50ABB 
TK1573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
04222 S A 1 0 5 E l W  
55680 UVXlE47WlTD 

59660 831-610-Y5U0102P 
04222 MA101C102KPr4 
04222 MA201c103KPr4 
52769 ER-530-013 
54583 MAlW7RlW23M-T 
54583 M412X7RlU23M-T 

54583 MA12X7RlW23M-T 
54583 MAlW7RlW23M-T 
04222 S A 1 0 5 E l W  
55680 UVXlE47WlTD 
04222 SA105E104MAA 
04222 S A 1 0 5 E l W  

55680 UVXlE47WlTD 
04222 MA101C102KPr4 
04222 SA105E104MAA 
04222 S A 1 0 5 E l W  
04222 SA105ElOW 
55680 UVXlE470MAAlTD 
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24558 Rep1 aceable Electrical Parts 
24458/2455B Service 

Ser ia l /ksd l  y No. Mr. 
Effectiw Dscont h e  h kr ipt im Code M r .  Part No. 

CAP,FXD,CER DI:O.OlUF,lU%,lOOV 04222  M4201C103KAA 
CAP. FXD. ELCTLT:47UF,2U%. 25V 55680 W X l E 4 7 W l T D  
CAP,FXD,CER D I  :0.022UF,20"k.50V 54583 MAl2X7RlH223M-T 
CAP,FXD,CER DI:27PF,20%,100V 04222  MAlOlA270MAA 
CAP,VAR.CER D I :  1-5PF,+2 -2.5%.100V 59660  513-011A1-5 
CAP.VAR.CER D I  : 1-5PF,+2 -2.5%.100V 59660  513-011A1-5 

CAP, FXD.CER DI:27PF,20%, 100V 04222 MA101A270MAA 
CAP,FXD,CER DI:O.O22UF,20%,50V 54583 MAl2X7RlH223M-T 
CAP, FXD,CER D I  :0.022UF,20%,50V 54583 MAl2X7RlH223M-T 
CAP. FXD.CER D I  :O. 022UF, 2% 50V 54583 M412X7RlH223M-T 
CAP.FXD.CER DI:47PF,10%. 100V 04222  N4101A47M;AA 
CAP, FXD,CER DI:47PF. I rk, 100V 04222  MAlOlA47OKAA 

CAP,FXD.CER D l  :22PF, lUX.100V 04222 MA101A22CW.A 
CAP, FXD.CER D1:O. 1UF,20%.5OV 04222  SA105E104MAA 
CAP, FXD,CER DI:470PF,10%.50V 04222  MA1054471KAA 
CAP,FXD,CER D I :  100  PF.10%, 100V 04222  MAlOlAlOlKAA 
CAP. FXD.CER D I  : 0.022UF, 2m,50V 54583  M412X7RlH223M-T 
CAP.FXD.CER D I  :0.022UF.20%,50V 54583  M412X7RlH223M-T 

CAP, FXO,ELCTLT:3.3UF,lO%,15V 12954  D3R3EA15K1 
CAP.FXD.MTLZD:0.47UF,lO%.MV 55112 1850.47K50ABB 
CAP.FXD.CER D I :  100  PF. 10%.100V 04222  MAlOlAlOlKAA 
CAP,FXD,CER DI:O.O22UF,20%.50V 54583  MA12X7RlH223M-T 
CAP,FXD.CER 0I:O. lUF,20%.50V 04222  SA105E104WA 
CAP,FXD,ELCTLT:3.3UF,10%.15V 12954 D3R3EA15Kl 

CAP,FXD.CER D I :  1000PF.10"k,100V 04222  MAlOlC102KAA 
CAP,FXD,CER D I :  100  PF, l o % ,  100V 04222  MAlOlAlOlKAA 
CAP,VAR.CER DI:9-90PF,50V 51406  TZ03R900E 
CAP.FXD.CER D I  :O.OlUF, 10%,100V 04222 W O l C 1 0 3 K A A  
CAP, FXD,CER D I  :0.022UF.20%,50V 54583 MAl2X7RlH223M-T 
CAP,FXD,CER DI:O.O1UF,10%.100V 04222  MA201C103KAA 

CAP.FXD.CER DI:470PF,10%,MV 04222  MA1054471KAA 
CAP. FX0,CER D I :  IOPF. lo%. lM1V 04222 M l 0 1 A 1  O W  
CAP.FXD,CER DI:O.lUF,20%,50V 04222  S A 1 0 5 E l O W  
CAP.FXD.CER DI :O. lUF,20%,MV 04222 S A 1 0 5 E l O W  
CAP, FXD.CER D I  : 7  PF.20%.100V 04222 MAlOlA7R04AA 
CAP,FXD,PLASTIC:O. lUF,3,5%.35V 80009 285-0576-01 

CAPrFXD,PLASTIC:10UF,3%.25V 
CAP.FXD.CER DI:O. lUF,20%,50V 
CAP.FXD.MTLZD:0.47LIF.l0%,50V 
CAP.FXD,CER D I  :0.022UF,20"k,50V 
CAP.FXD,ELCTLT:47UFr20%.25V 
CAP,FXD,CER D I  :0.022UF, 20%,50V 

CAP, FXD. ELCTLT: 220UF,20%, 10V 
CAP, FXD, ELCTLT: 220UF, 20%, 10V 
CAP. FXD. ELCTLT:47UF. 20%,25V 
CAP.FXD,CER DI :470PF, lO%,MV 
CAPvFXD.ELCTLT:47UF,20%.25V 
CAPVFXD,ELCTLT:47UF.20%.25V 

CAP,FXD,CER D I  :1000PF, 1G%, 100V 
CAP.FXD,CER DI:O.lUF.20%.MV 
CAP.FXD,CER D I  :22PF. 10%,100V 
CAP,FXD.CER D I  :0.022UF,20%,50V 
CAP,FXD,CER DI:470PF,10%,50V 
CAP, FX0,CER D I  : 100OPF,+80-20"k.2DOV 

CAP,FXD.CER D I  :10PF,20%,100V TUBULAR,MI 
CAP,FXD.CER D I :33  PF,5%.50V 
CAP,FXO.CER DI:0.022UFP20%.50V 
CAP, FXD, CER 0 1  : 0.022UF, Zm. 50V 
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24558 Rep1 aceable Electrical Parts 
2445B/2455B Service 

Tektmix Serial/hmbly No. 
Colprnent kt. Part kt. Effective IGcont 

AlC817 281-0812-00 
AlC819 281-0909-00 
A lC822  281  -0775-01 
A lC823  281-0909-00 
A 1 W 0  281-0814-00 
A I L 8 4 8  281-0909-00 

AlC849 281-0775-01 
A lC850  281-0909-00 
A lC851  285-1301 -01 
A lC852  285-1301-01 
AlC853 285-1301-01 
A lC854  285-1301-01 

A lC900  281-0763-00 
A lC903  281-0909-00 
A lC907  281-0808-00 
A lC908  285-0752-03 
AlC912 281-0909-00 
AlC933 281-0909-00 

A1 C938 281-0909-00 
A lC940  281-0909-00 
AlC943 281-0909-00 
A lC947  281-0759-00 
AlC957 290-0804-00 
A lC959  2 8 1  -0909-00 

A lC966  281-0783-00 
AlC967 281-0783-00 
AlC972 281-0756-00 
AlC973 281-0909-00 
A lC975  281-0775-01 
A lC976  283-1001-00 

A lC977  290-0246-00 
A lC980  281-0909-00 
A lC981  283-1000-00 
A lC982  281-0759-00 
A lC985  281  -0775-01 
A lC988  281-0909-00 

A lC990  
A lC995  
AlCRlOO 
A l C R l O l  
AlCR107 
AlCR130 

AlCR131 
AlCR140 
AlCR141 
AlCR142 
AlCR143 
AlCR144 

AlCR145 
AlCR146 
AlCR147 
AlCR148 
AlCR149 
AlCR150 

AlCR151 
AlCR152 
AlCR153 
AlCR154 

b & Ogcripticm 

CAP,FXD,CER D I  :1000PF, 1%,100V 
CAP.FXD.CER D I  :0.022UF,20%,50V 
CAP,FXD,CER DI:O. lUF,20%.50V 
CAP,FXD,CER D I  :0.022UF,20"k,50V 
CAP, FXD,CER D I  : 100 PF. Irk, 100V 
CAP, FXD,CER D I  :0.022UF,20%,50V 

CAP. FXD,CER D l  : 0.1UF.20%, 50V 
CAP,FXD,CER D I  :0.022UF,2%,50V 
CAP,FXD,MTLZD:0.47UF, 1%,50V 
CAP,FXD,MTLZD:O.47UF.l0%,50V 
CAP,FXD,MTLZD:0.47UF.l0"A,50V 
CAP,FXD.MTLZD:0.47UF.l%,50V 

CAP. FXD,CER D l  :47PF, IM, 100V 
CAP, FXD.CER D I  :0.022LIF.20%.50V 
CAP,FXD,CER D I : 7  PF,20%.1M)V 
CAP.FXD, PLASTIC: lUF,3%.50V 
CAP, FXD,CER D I  :0.022UF.20%,50V 
CAP, FXD,CER D l  :0.022UF.20"k.50V 

CAP, FXD.CER D I  :0.022UF.20%.50V 
CAP, FXD,CER D I  :0.022UF.2Pk,50V 
CAP, FXD.CER D I  :0.022UF.20%,50V 
CAP. FXD,CER D I  :22PF, 1G%. 100V 
CAP. FXD, ELCTLT: 10UF,+50-2%, 25V 
CAP, FXD, CER D I  : 0.022UF,2G%, 50V 

CAP, FXD.CER D I  :O.1 UF 204b,100V 
CAP, FXD,CER D I  :O. 1 UF 20%, 100V 
CAP. FXD.CER D I  :2.2PF,+/-0.5PF,200V 
CAP, FXD, CER D l  : 0.022UF,20"k, 50V 
CAP.FXD,CER D I  :O. lUF,20%,50V 
CAP,FXD,CER D I  : 0 .03UF,50VK 

CAP,FXD,ELCTLT:3.3UF,10%,15V 
CAP, FXD,CER D I  :O. 022UF, 2%. 50V 
CAP, FXD,CER D I  :0.02UF.50VDC 
CAP, FXD,CER D I  : 22PF. 10%. 1 W V  
CAP.FXD,CER DI:O.lUF,20%.50V 
CAP. FXD,CER D I  :0.022UF,20%,50V 

CAP, FXD,CER D I  :0.022UF,20%,50V 
CAP,FXD,CER D I  :5.6PF,+/-0.5PF.lOOV 
SEMICOND DVC, D I  :SW.SI ,50V,25PA AT 20V,20PF 
SEMICOND DVC,DI :SW,SI, 50V.25PA AT 20V.20PF 
SEMICOND DVC,DI :RECT,SI ,400V, lA,DO-41 
SEMICOND DVC.DI:SW.SI,30V.150MA,30V.DO-35 

SEMICOND DVC.DI:SW.SI.30V,150MA,30V.DO-35 
SEMICOND DVC,DI:SW,SI,30V.150MA.30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V.150MA,3OV,DO-35 
SEMICOND OVC,DI :SW.SI ,30V,150MA,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,15OM4,30V.DO-35 
SEMICOND DVC.DI:SW.SI,30V.150MA.30V,DO-35 

SEMICOND OVC,DI:SW.SI,30V,150MA,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 
SEMICOND OVC,DI:SW,SI,30V,l50MA,30V,DO-35 
SEMICOND DVC.DI:SW.SI,30V.150MA,30V.DO-35 
SEMICW) DVC,DI:SW,SI.30V,150MA,3OV,DO-35 
SEMICOND DVC,DI:SW.SI,30V,15~,30V,DO-35 

SEMICOND OVC,DI:SW,SI,30V.15~,30V,W-35 
SEMICOND DVC.DI:SW,SI.30V.150MA,30V.DO-35 
SEMICOND DVC,DI :SW,SI,30V, 150MA,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 

Mr. Part kt. 

MA101C102KA4 
M412X7RlIQ23M-T 
SA105E104MAA 
M412X7RlIQ23M-T 
M410LA101KA4 
MAl2X7RlIQ23M-T 

S A 1 0 5 E l W  
MA12X7RlH223M-T 
1 8 5 0 . 4 7 W A B B  
1 8 5 0 . 4 7 W 8  
1 8 5 0 . 4 7 W A W  
1 8 5 0 . 4 7 W 8  

MA101A47OU.A 
MA12X7RlH223M-T 
MAlOlA7R04P.4 
285-0752-03 
MA12X7RlH223M-T 
MA12X7RlH223M-T 
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24558 Rep1 aceable Electrical Parts 
24458/2455B Service 

Tektmnix Serial /Asdly No. 
Canprnent No. Part No. Effective ascent 

AlCR155 152-0141-02 
A lCR161 152-0141-02 
A lCR162 152-0141-02 
A lCR163 152-0141-02 
A lCR180 152-0141-02 
A lCR181 152-0141-02 

A lCR966 152-0574-00 
A lCR972 152-0574-00 
A lCR987 152-0574-00 
A lCR995 152-0061-00 
A lDL lOO 119-1490-03 
A l E 9 0 0  276-0712-00 

A 1  J 9  1 3 1  -0608-00 
A l J l l  131-0608-00 

A l J l O l  131-3520-00 
A1J102  131-3520-00 

Mr. 
)bne & Oescription Code Mr. Part No. 

SEMICOND DVC.DI:SW,SI,30V.15W.30V, W - 3 5  03508  D M 5 2 7  (1N4152) 
SEMICOND DVC.DI:SW,SI,30V,15W,30V,W-35 03508  D M 5 2 7  ( lN4152 )  
SEMICOND DVC,DI :SW,SI ,30V, 1 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152) 
SEMICOND DVC,DI :SW, S I  ,30V, 1 5 W , 3 0 V . W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC.DI :SW,SI ,30V, 1 5 W , 3 0 V , W - 3 5  03508  DA2527 (1N4152)  
SEMICOND DVC.DI :SW,SI .30V, 1 5 W , 3 0 V ,  W - 3 5  03508  DA2527 ( I N 4 1 5 2 1  

SEMICOND DVC,DI :SW, S I  ,50V,25PA AT 20V.20PF 14552  MT5127 
SEMICOND DVC. D I  :SW,SI ,50V,25PA AT 20V,20PF 14552  MT5127 
SEMICOND DVC,DI :SW,S I ,30V .15W,30V .W-35  03508  DA2527 (1N4152) 
SEMICOND DVC, D I  :SW,SI , 3 0 V , 1 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC,DI :SW,SI . 3 0 V , 1 5 W , 3 0 V , W - 3 5  03508  DA2527 ( I N 4 1 5 2 1  
SEMICOND DVC,DI:SW,SI,3OV.l5W,30V,W-35 03508  D M 5 2 7  (1N4152) 

SEMICONDDVC,DI:SW,SI,30V,15W,30V,W-35 03508  DA2527 ( l N 4 1 5 2 )  
SEMICOND DVC,DI :SW,SI , 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152) 
SEMICOND DVC.DI :SW,SI , 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152) 
SEMICOND DVC,DI :SW,SI . 3 0 V , 1 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  ( lN4152 )  
SEMICOND DVC,DI :SW,S I .30V .15W,30V ,W-35  03508  DA2527 (1N4152)  
SEMICOND DVC,DI :SW,S I ,30V ,15W,30V ,W-35  03508  DA2527 (1N4152)  

SEMICOND DVC,DI :SW,SI .30V. 1 5 W , 3 0 V , W - 3 5  03508  DA2527 (1N4152)  
SEMICOND 0VC.DI :SW.SI . 3 0 V . 1 5 W . 3 0 V , W - 3 5  0 3 5 0 8  DA2527 ( l N 4 1 5 2 )  
SEMICOND DVC,DI :SW.SI , 3 0 V . l 5 W , 3 0 V , W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC.DI :SW.SI . 3 0 V , 1 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC,DI :SW,SI , 3 0 V , 1 5 W , 3 0 V ,  W - 3 5  03508  DA2527 ( l N 4 1 5 2 )  
SEMICOND DVC.DI :SW. S I  . 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  DA2527 ( I N 4 1 5 2 1  

SEMICOND DVC,DI :SW.SI . 3 0 V . l 5 W , 3 0 V , W - 3 5  03508  DA2527 (1N4152) 
SEMICOND DVC,DI :SW.SI . 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  DA2527 (1N4152)  
SEMICOND DVC,DI :SW,SI . 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  ( l N 4 1 5 2 )  
SEMICOND DVC.DI :SW,SI . 3 0 V . l 5 W , 3 0 V ,  W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC,DI :SCHOTTKY . S I  ,60V,2.25PF 80009  152-0951-00 
SEMICOND DVC,DI :SCHO'TTKY.SI . 6 0 ~ , 2 .  2 5 ~ ~  80009  152-0951-00 

SEMICOND DVC,DI :SW, S I  . 3 0 V . 1 5 W r 3 0 V , W - 3 5  03508  D M 5 2 7  (1N4152) 
SEMICOND DVC,DI :SW.SI ,30V, 1 5 W , 3 0 V , W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC.DI :SW,GE,22V,80MJ, W - 7  80009  152-0075-00 
SEMICOND DVC.DI :SW, S I  .30V, 1 5 W , 3 0 V ,  W - 3 5  03508  DA2527 (1N4152) 
SEMICOND DVC.DI :SW, S I .  1 2 0 V , 0 . 1 5 W , 4 N S  , W 3 5  12969  NDP566 
SEMICOND DVC.DI :SW.SI ,30V.150M4.30V, W - 3 5  03508  DA2527 (1N4152) 

SEMICOND DVC.DI :SW.SI .30V.l50M4,30V, W - 3 5  0 3 5 0 8  DA2527 (1N4152) 
SEMICOND DVC, D l  :SW. S I  ,30V. 1 5 W , 3 0 V . W - 3 5  03508  DA2527 (1N4152) 
SEMICOND DVC,DI :SW,SI ,30V. 1 5 W , 3 0 V .  W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC,DI :SW,SI , 3 0 V . 1 5 W . 3 0 V .  W - 3 5  03508  D M 5 2 7  (1N4152)  
SEMICOND DVC,DI :SW,S I ,30V .15W.30V .W-35  03508  D M 5 2 7  (114152)  
SEMICOND DVC,DI :SW,SI .30V, 1 5 W , 3 0 V .  W - 3 5  03508  DA2527 (1N4152) 

SEMICOND DVC,DI :SW.SI, 1 2 0 V . O . 1 5 W . 4 N S , W 3 5  12969  NDP566 
SEMICOND DVC,DI :SW,SI ,120V,O. 1 5 W , 4 N S , W 3 5  12969  NDP566 
SEMICOND DVC,DI :SW,SI, 120V,O. 15DM4,4NS,W35 12969  NDP566 
SEMICOND DVC,DI:SW.SI, 175V .O . lA .W-35  07263  FDH2161 
DELAY L INE ,  ELEC: 73NS, 1 5 0  0I-M 80009 119-1490-03 
CORE, EM:BALUJ, FERRITE 34899  2843002402  

TEEY4INAL.PIN:0.365 L X 0 .025  BRZ GLD PL 2 2 5 2 6  48283 -036  
(QWNTITY  OF 3 )  
TEF(MINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 2 2 5 2 6  48283 -036  
TEf@fINAL,PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 22526  48283 -036  
(QWNTITY OF 3 )  
TEF(MINAL.PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 22526  48283 -036  
[QWNTITY OF 2 )  
CONN,RCPT. ELEC:HEADER. 1 0  CONT,STR SLDR P I N  53387 3591-6002 
CONN,RCPT, ELEC:HEADER. I 0  CONT,STR SLDR P I N  53387 3591 -6002  

TEF(MINAL,PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 2 2 5 2 6  48283 -036  
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24558 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

Gnument No. 

A l J 5 1 1  
A1 J 5 1 2  
A1 J949  

A l L l O l  
A IL107  
A I L 1 1 3  

A I L 1 1 5  
A I L 1 2 0  
A I L 2 0 0  
A I L 2 1 9  
A I L 2 2 0  
A I L 3 0 7  

A1 L 3 2 5  
A 1  L336  
A I L 4 0 3  
A1 L521  
A I L 6 0 5  
A I L 6 0 6  

A I L 6 0 7  
A11608 
A1 L609  
A I L 6 1 0  
A I L 6 1 9  
A I L 6 2 8  

A1 L633  
A1 L644  
A I L 7 3 3  
A I L 7 3 8  
A I L 7 4 0  
A I L 7 4 3  

A I L 9 3 8  
A1 1973  
A1 L980  
A l L R l O l  
A lLR107  
A lLR180  

A lLRLOl  
A lLR218  
A lLR219  
A lLR280  
A10130 
A lQ131  

A l p 1 5 4  
AlQ155 
A l p 1 9 0  
A lQ460  

T e k t r m i  x 
P a r t  No. 

S e r i a l / k s d l y  No. 
E f f e c t i v e  Dscant llme & kc r i p t i on  

(QWNTITY OF 2 )  
TEMINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 
(QWNTITY OF 4 )  
TEF$iIW,PIN:0.365 L X 0 . 0 2 5  BRZ GU) PL 
(QWNTITY OF 2 )  
TEMIW.PIN:O:~~~ L X 0 . 0 2 5  BRZ GLD PL 
(QWNTITY OF 2 )  
CONN,RCPT,ELEC:HEADER,E X 8 0 . 1  SPACING 
TEfMINAL,PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 
(QWNTITY OF 2 )  
CONN,RCPT, ELEC:HEADER, STR.26 P IN  

CONN. RCPT, ELEC: HEADER, STR.26 PIN 
CONN, RCPT, ELEC:HEADER, STRAIGHT, 3 4  P IN  
TEMINAL.PIN:0.365 L X 0 .025  BRZ GU) PL 
(QWNTITY OF 2 )  
COIL,RF:FXD,2.7Ui,10% 
COIL,RF:FXD,2.7Ui,10% 
COIL,RF:FXD,2.7Ui,10% 

COIL,RF:FIXED,15 UH 
COIL,RF:FXDr2.7Ui,10% 
COIL.RF:FIXED,2.45UH 
COIL.RF:FXD.2.7Ui.10% 
COIL.RF:FXD.2.7Ui.10% 
COILrRF:FXD,2.7Ui,10% 

COIL.RF:FXD,2.7Ui,10% 
COIL.RF:FXD,2.7Ui.10% 
COIL.RF:FIXED,BOHH 
COIL.RF:FXD.2.7Ui.10% 
COIL. RF: FIXED. 360NH 
COIL,RF:FIXED,828NH 

COIL,RF:FIXED,828NH 
COIL.RF: FIXED,360NH 
COIL.RF:FIXED,2.45UH 
COIL,RF:FIXED,2.45UH 
COIL,RF:FIXED,828NH 
COIL, RF:FIXED,48NH 

COIL,RF: FIXED.48NH 
COIL,RF:VARIABLE,O.6-1.OUH 
COIL.RF:FXD,2.7Ui,10% 
COIL,RF:FIX€D, 1 5  UH 
COIL.RF:FIXED, 1 5  UH 
COIL,RF:FXD.2.7Ui,10% 

COIL,RF:FXD,2.7Ui,10% 
COIL,RF:FXD.2.7Ui, 10% 
COIL,RF:FXD,2.7Ui, 10% 
COIL.RF: FIXED,489NH 
COIL,RF: FIXED.489NH 
COIL,RF: FIXED.45NH 

COIL,RF: FIXED,489NH 
COIL, RF: FIXED,403NH 
COIL. RF: FIXED,403NH 
COIL,RF: FIXED,45NH 
TRANSISTOR: PNP,SI ,40V, lA,TO-226AEl237 
TRANSISTOR: PNP, S I  ,40V, l A ,  TO-226AEl237 

TRANSISTOR: FNP.SI , TO-92 
'TRANSISTOR:PNP,SI ,TO-92 
TRANSISTOR:NPN.SI .TO-92 
TRANSISTOR:NPN,SI ,TO-92 PLSTC 
(QWNTITY OF A & B )  

Hfr. 
Cuk Mr. P a r t  No. 

53387 3593-6002 
53387 3594-6002 
22526  48283-036 

54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
54583  SPT 0406-2R7K-6 

32159  71501FklOPERCENl 
54583  SPT 0406-2R7K-6 
T I 2 0 4 2  ORDER 8Y DESCR 
54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 

54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
TK1345 108-0552-00 
54583 SPT 0406-2R7K-6 
T I 2 0 4 2  ORDER BY DESCR 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
24226 ORDER BY DESCR 
54583 SPT 0406-2R7K-6 
32159  71501MtlOPERCENT 
32159  71501MtlOPERCENT 
54583  SPT 0406-2R7K-6 

54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
54583 SPT 0406-2R7K-6 
T I 2 0 4 2  ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
T I 2 0 4 2  ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
04713  SPS8956(MPS\J51A) 
04713  SPS8956(MPSU51A) 

80009 1 5 1  -0188-00 
80009  151-0188-00 
80009  151-0190-00 
80009  151-0198-01 
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24558 Rep1 aceable Electrical Parts 
24456/24558 Service 

T e k t r u n i x  Serial / A s d l  y b. 
Corpcnent No. Part b. E f f e c t i v e  Ibmnt 

A l p 5 5 0  151-0190-00 
A lQ600  151-0190-00 
AlQ623 151-0190-00 
A lQ624  151-1025-00 
A lQ645  151-0188-00 
A lQ700  151-0190-00 

AlQ941 151-0188-00 
AlQ942 151-0188-00 
AlRlOO 3 1  5-0474-00 
A l R l O l  322-3235-00 
AIR102 322-3235-00 
AIR112 322-3097-00 

Mr. 
h e  & Description Code Mr. Part b. 

TRANSISTOR:NPN,SI ,TO-92 80009 151-0190-00 
TRANSISTOR:NPN,SI ,TO-92 80009 151-0190-00 
TRANSISTOR:NPN, S I  , TO-92 80009 1 5 1  -0190-00 
TRANSISTOR: FET.N-CtW,SI  ,TO-92 04713  SPF3036 
TRANSISTOR:PNP,SI ,TO-92 80009  151-0188-00 
TRANS1 STOR: NPN. S I  , TO-92 80009  151-0190-00 

TRANSISTOR: NPN, S I  , TO-92 
TRANSISTOR: NPN,SI , TO-92 
TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR: PNP, S I  ,TO-92 
TRANSISTOR: PNP,SI ,TO-92 

TRANSISTOR:PNP,SI ,TO-92 80009 151-0188-00 
TRANSISTOR: PNP, S I  .TO-92 80009 151-0188-00 
RES,FXD,FILM:47M OHM.5%,0.25W 19701 5043CX47KOJ92U 
RES.FXD.FILM:2.74K OM,l%.0.2W,TC=TO 57668 CRB20 FXE 2K74 
RESPFXD,FILM:2.74K OM,l%,O.ZW,TC=TO 57668 CRB2O FXE 2K74 
RES,FXD,FILM: 1 0 0  OM,1%,0.2W.TC=TO 57668 CRB2O FXE lOOE 

RES, FXD, FILM:221 OM,0.25%,0.125W.TC=T2 M I  91637  MFF1816D221RCC 
RES, FXD,FILM:324 OM,1%,0.125W,TC=TO 07716  CEAD324ROF 
RES,FXD,FILM:Zl.OK OM,1%,0.125W,TC=TO 19701 5033ED21KOOF 
RES,FXD.FILM:l.%K OM.l%,O.l25W,TC=TO 19701 5 0 3 3 E D l K S F  
RES,FXD,FILM:120 OMr5%,0.2W 80009 313-1121-00 
RES.FXDPFILM:6.2K OM,5%.0.2W 57668 TR2OJE O W  

RES.FXD,FILM:360 OW,5%,0.5W 19701 5053CX36WOJ 
RES,FXD,FILM:lOO OM,1%,0.2W,TC=TO 57668 CRB20 FXE 100E 
RES,FXO,FILM:560 OM,5%.0.2W 57668 TR2OJE 560E 
RES,FXO,FILM:560 OM.5%,0.2W 57668  TR2OJE 560E 
RESrFXD,FILM: l .21K OM,l%,O.2W,TC=TO 57668 CRB20 FXE 1K21 
RES.FXD,FILM:lK OM.l%,0.2W,TC=TO 57668 CRB20 FXE 1K00 

RES,FXD,FILM:6.2K OM.5%,0.2W 57668 TR2OJE O W  
RES,FXD,FILM:470 OHM,5%,0.2W 57668  TR2OJE 470E 
RES,FXD,FILM:470 OHM,5%,0.2W 57668  TR20JE 470E 
RES,FXD,FILM:390 OM.5%,0.2W 57668 TR2OJE 390E 
RES,FXD,FILM:390 OMr5%,0.2W 57668 TR2OJE 390E 
RES. FXO.CMPSN:6.8 OW.5%.0.25W 01121  CB66G5 

RES,FXD.FILM:lOK OM,l%.0.2W,TC=TO 57668 CRB20 FXE lOKO 
RES,FXD,FILM:lK O M ,  1%.0.2W,TC=TO 57668 CRB20 FXE lKOO 
RES,FXDeFILM:2.4K OM.5%,0.2W 57668 TRZOJE 02K4 
RES,FXD.FILM:lOK OM.1%.0.2W,TC=TO 57668 CRB20 FXE 1OKO 
RES,FXD,FILM:3.24K OM,1%,0.2W,TC=TO 57668 CRB20 FXE 3K24 
RESPFXD,FILM:3.92K OM,1%.0.125W.TC=TO 07716  CEAD392OOF 

RES.FXD9FILM:3.24K Ot+l,l%.0.2W,TC=TO 57668 CRB20 FXE 3K24 
RESVFXD,FILM:3.24K OM,1%,0.2W,TC=TO 57668 CRBZO FXE 3K24 
RES,FXD,FILM:l lK OHM,l%,0.2W,TC=TO 57668 CRB2O FXE l l K O  
RES,FXD,FILM: l lK OM.l%.0.2W,TC=TO 57668 CRB20 FXE l l K O  
RES.FXD. FILM:3.24K O M .  l%,O.ZW,TC=TO 57668 CRB20 FXE 3K24 
RES.FXD, FILM:8.2K,OW.5%, 0.2W 57668  TRZOJE OW2 

RES,FXDeFILM:3.24K OM.l%,O.ZW.TC=TO 57668 CRB20 FXE 3K24 
RES,FXD,FILM:lOK OW.l%,O.N,TC=TO 57668 CRB2O FXE lOKO 
RES,FXD,FILM:3.24K OM,l%,O.ZW,TC=TO 57668 CRB20 FXE 3K24 
RES,FXD,FILM:lOK OM,l%,O.ZW,TC=TO 57668 CRB20 FXE lOKO 
RES. FX0,FILM: 1OK OM.l%,O.ZW. TC=TO 57668 CRB20 FXE IOKO 
RES,FXD,FILM:lOK OM,1%.0.2W,TC=TO 57668 CRB20 FXE lOKO 

RES,FXD,FILM:lOK OtM,l%.O.2W,TC=TO 57668 CRB2O FXE lOKO 
RES,FXD.FILM:lK OHM.l%.0.2W,TC=TO 57668 CRB20 FXE 1K00 
RES.FXD.FILM:lOK OM.l%.0.2W,TC=TO 57668 CRB2O FXE lOKO 
RES,FXD,FILM:301 OM,1%.0.2W,TC=TO 57668 CRB20 FXE 301E  
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2 4 5 5 8  R e p l a c e a b l e  E l  ect r ica l  P a r t s  
2 4 4 5 8 1 2 4 5 5 6  S e r v i c e  

S e r i a l I A s s m b l y  No. 
Effectie Iscont N ~ E  & kc r ip t i on  

RES.FXD,FILM:7.5K OM,l%.0.2W,TC=TO 
RES. FXD, FILM: 5.62K O M ,  1%.0.2W, TC=TO 
RES,FXD,FILM:10.44K OHM,O.l%.O.125W.TC=T2 
RES,FXD,FILM:10.44K Ml,O.l%,O.l25W,TC=T2 
RES,FXD,FILM:470K OM,5%,0.25W 
RES,FXD,FILM:2.74K OM,l%,0.2W,TC=TO 

RES,FXDeFILM:2.74K OM.l%.O.2W,TC=TO 
RES,FXD,FILM:120 OM,5%,0.2W 
RES,FXD,FILM:21.0K OM.l%.O.l25W,TC=TO 
RES,FXD9FILM:l.58K OM.l%,O.l25W,TC=TO 
RES,FXD,FILM:360 OM,5%.0.5W 
RES,FXD,FILM:2.21K OM.l%.0.2W,TC=TO 

RES,FXD,FILM:2.21K OtM,l%,O.2W,TC=TO 
RES,FXD.FILM:2.21K OM,l%,0.2W,TC=TO 
RES,FXD,FILM:18 0M,5%,0.25W 
RES,FXD,FILM:18 0Wl,5%,0.25W 
RES.FXD,FILM:lOO OM.1%.0.2W,TC=TO 
RES,FXD, FILM:100 OM,YA,0.25# 

RES.FXD.FILM:lOO OM,5"A.0.25W 
RES.FXD.FILM:lOO OM,1%.0.2W,TC=TO 
RES.FXD,FILM:lOO OM,l%.0.2W,TC=TO 
RES.FXD, FILM: 1 0 0  OM.1%.0.2W,TC=TO 
RES,FXDrFILM:3.01K OM.1%,0.2W,TC=TO 
RES.FXD,FILM:5.62K OM,l%.O.2W,TC=TO 

RES.FXD, FILM: 1.24K OM.1%,0.2W,TC=TO 
RES,FXD,FILM:75 OWl,1%.0.2W.TC-TO 
RES.VAR,NONW:TMR,lCK OM,O.% 
RES.FXDrFILM:20 OWl.S%,O.ZU 
RES,FXD,FILM:20 0M,5%,0.ZU 
RES,VAR.NONW:TMR,lK OW.0.5W 

RES.FXD, FILM:75 OMl.l%. O.aJ.TC=TO 
RES,FXD.FILM:lK OM.l%,O.ZU.TC=TO 
RES,VAR,NOW:TMR,5K OM.20",0.5W LINEAR 
RES.FXD. FILM:75 M . 1 % . 0 . 2 W . T G T O  
RES,FXDrFILM:16.5K OM.1%,0.125W,TC=TO 
RES,FXD,FILM:7.1% OM.l%,O.l25W,TC=TO 

RES,FXD,FILM:16.5K OM.l%,O.l25W,TC=TO 
RES,FXD,FILM:7.15K ~ , 1 % , 0 . 1 2 5 W , T C = T O  
RES,FXD,FILM:16.% OM,1%.0.125W,TC=TO 
RES.FXD.FILM:16.X OM,l%,O.l25W,TC=TO 
RES,FXD9FILM:28.7K OMl.l%.O.l25W,TC=TO 
RES,FXD,FILM:7.15K OM.1%.0.125W,TC=TO 

RES,FXD,FILM:75 OM,l%,0.2W.TC=TO 
RES,FXD,FILM:75 OM,1%.0.2W,TC=TO 
RES, FXD, FILM:43.2 O M ,  0.5%,0.125W. TC=TO 
RES,FXD, FILM:274 OM,l%,O.ZW,TC=TO 
RES,FXD,FILM:l.ZlK OM,l%,O.ZW,TC=TO 
RES.FXD,FILM:lK OWl.l%.O.ZU.TC=TO 

RES,FXD.FILM:44.2 0~,0.~%,0.125W,TC=TO 
RES.FXD,FILM:lK OWl.l%.O.ZU,TC=TO 
RES,FXD,FILM:9.53K OM,1%,0.125W,TC=TO 
RES,FXD,FILM:20 M , S % . 0 . 2 W  
RES.FXD, FILM:22.1K O M ,  1%.0.2WqTC=T0 
RES,FXD,FILM:22.1K OM.l%,O.LW.TC=TO 

IM. Part b. 

CUB20 FXE 7K50 
322-3265-00 
5033KlOK44OB 
5033E lOK440B 
5043CX470K0592U 
CUB20 FXE 2K74 

CUB20 FXE 2K74 
313-1121-00 
5 0 3 3 E D 2 1 W  
5033EDlK58F 
5053CX360ROJ 
CRB2O FXE 2K21 

CRBZO FXE 2K21 
CRB2O FXE 2K21 
5043CX18ROO.J 
5043CX18R00J 
CRB2O FXE lOOE 
N'TR25J-E lOOE 

NTR25J-E lOOE 
CRBZO FXE lOOE 
CRB2O FXE lOOE 
CRB2O FXE lOUE 
CRB2O FXE 3K01 
322-3265-00 

CRB2O FXE 1K24 
CRB2O FXE 75E0 
82-25-2 
TR20JE20E 
TR20JE20E 
3 3 2 9 k L 5 9 - 1 0 2  

CRB2O FXE 75E0 
CAB20 FXE lKUO 
GFO6UT 5K 
CUB20 FXE 75E0 
5033ED16K50F 
CUD71500F 

5033ED16K50F 
C U D 7 1  500F 
5033ED16K50F 
5033ED16K50F 

57668 CRB2O FXE 75E0 
57668 CRB20 FXE 75E0 
57668 CAB14 FXE 4 3 . 2  
57668 CRB2O FXE 274E 
57668 CRB2O FXE 1K21 
57668 CRB20 FXE 1K00 

CMF55116G44R20F 
CRB2O FXE lKOO 
5033EWK530F 
TR20JE20E 
CRB2O FXE 22K1 
CRB2O FXE 22K1 

TR20JE 470E 
CRB20 FXE 75E0 
ORDER BY DESCR 
CUCloooOC 
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2 4 5 5 8  R e p 1  aceable E l e c t r i c a l  P a r t s  
2 4 4 5 8 1 2 4 5 5 8  S e r v i c e  

T e k t r u n i x  Serial/Assenbly No. 
Comment No. P a r t  No. E f f e c t i v e  Iscart 

A I R 4 7 9  3 2 2 - 3 1 9 3 - 0 0  
A I R 4 8 0  3 2 1  - 0 3 7 5 - 0 0  
A I R 4 8 1  321-0347-00 
A 1  R482 313-1471-00 
A I R 4 8 3  321-0347-00 
A I R 4 8 4  322-3222-00 

Ilne & k c r i p t i o n  

RES,FXD,FILM: lK OM,l%,O.ZW,TC=TO 
RESeFXD,FILM:78.7K O M ,  1%,0.125U,TC=TO 
RES,FXD.FILM:40.2K OM, l%.O. l25W,TGTO 
RES,FXD,FILM:470 OM,5%.0.2W 
RES,FXD,FILM:40.2K OtM,l%,O.l25W,TC=TO 
RES,FXD,FILM:ZK OM,l%,O.?d,TC=TO 

RES,FXD.FILM:ZK OM,l%,O.ZW,TC=TO 
RES, FXD.FILM:40.2K OMf1.1%.0.125W.TC=TO 
RES,FXD,FILM:221 Oti4,0.25%,0.125U,TC=T2 M I  
RES,FXD,FILM:1.76K OtM.O.25%.0.125W.TC=T2 
RES,FXD. F1LM: l .  76K OMf1,0.25%,0.125W,TC=T2 
RES,FXO,FILM:78.7K M,1%.0.125LJ,TC=TO 

RES,FXD,FILM:lK OM.l%.O.ZW.TC=TO 
RES,FXD,FILM: lK OtM,0.25%,0.125W.TC=TP 
RES,FXDeFILM:4.75K OM,l%.O.ZW,TC=TO 
RES,FXD,FILM:200 Oti4.5%,0.2W 
RES,FXD,FILM:75 OMt.1%,0.?d.TC=TO 
RES,FXD,FILM: l lK  OM,l%,0.2W,TC=TO 

RES,FXD,FILM:820 OM,5%,0.2W 
RES,FXD,FILM:820 O M , Y L , 0 . 2 W  
RES,FXO, F I L M : 1 0 0  OHM,l%,O.ZW.TC=TO 
RESVFXD,FILM:6.2K OHM,5%,0.2W 
RES,FXD.FILM:lOK OM,1%.0.2W,TC=TO 
RES.FXD.FILM:lOK OM,l%,O.2w,TC=TO 

RES,FXD,FILM:620 OHM,5%,0.2U 
RES,FXD,FILM:39K OM,5%,0.2W 
RES,FXD,FILM:75 OM,l%,O.ZW,TC=TO 
RES,FXD,FILM:470 OM,5%,0.2W 
RES,FXD,FILM:5.7K OHM,0.1%.0.125W.TC=T9 
RES,FXD,FILM:1.8K OW,0.1,0.125W,TC=T9 

RES. FXD. F I L M :  1.X O W ,  l%.0.2W,TC=TO 
RES.FXD,FILM:1.62K OM,l%.O.2W,TC=TO 
RES,FXD,FILM:11.3K OM,1%,0.125W,TC=TO 
RESrFXD.FILM:8.45K OMfl.l%.0.2W.TC=T0 
RES,FXD,FILM:300 OM,O.l%.O.l25W,TC=TS 
RES,FXD,FILM:60 OM,0.1%,0.125U,TC=T9 

RES,FXD,FILM:620 OHM,5%,0.2W 
RES.FXD.FILM:27 OHM Y L . 0 . N  
RES,FXD,FILM:75 OtM,%,O.ZW 
RES,FXD,FILM:47 OMv5%,0.ZW 
RES,VAR,NONMJ:TIMR.lKI Oti4,20%.0.5W LINEAR 
RES,FXD,FILM:lO M , % . O . Z W  

RES,FXD,FILM:lO OM,5%,0.ZW 
RES,FXD.FILM:lOK OHM,l%,O.ZW.TC=TO 
RES,FXD.FILM:lOK OHM,1%,0.2W,TC=TO 
RES,FXD.FILM:lK OM,l%.O.ZW.TC=TO 

Mr. 
Code Mr. P a r t b .  

5 7 6 6 8  CRB20 FXE lKOO 
0 7 7 1 6  CEAD78701F 
9 1 6 3 7  CMF55116G40201F 
5 7 6 6 8  TR2DJE 4 7 0 E  
9 1 6 3 7  CMF55116G40201F 
5 7 6 6 8  CRBZO FXE 2 K 0 0  

CRB2O FXE 2 K 0 0  
cHF55116G40201F 
M F F 1 8 1 6 0 2 2 1 R K  
NC55C1761C 
NC55C1761C 
CEAD78701F 

CRB2O FXE lKOO 
CEAClOOOOC 
ORDER BY DESCR 
TR20JE200E 
CRB2O FXE 7 5 E 0  
CRB2O FXE l l K O  

TREDJE 8 2 0 E  
TRZDJE 8 2 0 E  
CR820 FXE lOOE 
TREDJE O W  
CRB20 FXE lOKO 
CRB20 FXE l O K 0  

5033ED21KOOF 
CR820 FXE l l K O  
TRZOJE 47E 
TR20JT68 6 8 E  
TR2OJE 6 2 0 E  
TR2OJE 3 9 K  

CRB2O FXE 75EO 
CR820 FXE 7 5 E 0  
TR2OJE 5 6 0 E  
CR820 FXE lOOE 
TRZOJE 6 2 0 E  
TR2OJT68 6 8 E  

TR2OJE 6 2 0 E  
TR2OJE 3 9 K  
CR820 FXE 7 5 E 0  
TR2OJE 4 7 0 E  
5033RE5K7018 
CEAE 1 8 0 0 0 8  

CRB20 FXE l K 5 O  
CRB20 FXE 1 K 6 2  
5 0 4 3 E D l l K 3 O F  
3 2 2 - 3 2 8 2 - 0 0  
N E W  BOOM 
RB148ZE 6 0 E  

TR2OJE 6 2 0 E  
TR20JT68 2 7 E  
TR2OJE 75E 
TR20JE 47E 
GF06L.K 1 0 0  
T R 2 0 J E l  OEO 

TR2OJElOEO 
CRB2O FXE l O K O  
CRB2O FXE lOKO 
CRBZO FXE lKOO 
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2 4 5 5 8  Replaceable Electrical Parts 
2 4 4 5 8 / 2 4 5 5 B  Service 

G 4it No. 
AIR618 
AIR619 
AIR620 
AIR622 
AIR623 
AIR624 

AIR637 
AIR638 
A1 R639 
AIR642 
A 1 R643 
AIR644 

AIR645 
AIR646 
AIR649 
AIR650 
AIR651 
AIR652 

AIR653 
AIR655 
AIR658 
AIR659 
AIR669 
AIR670 

AIR671 
AIR678 
AIR703 
AIR701 
AIR702 
AIR707 

AIR708 
AIR709 
AIR710 
AIR713 
AIR723 
AIR724 

T e k t r m i x  Seri a1 /Assmbly b. 
Part No. Effective Ibcorrt 

311-2234-00 
315-0510-00 
322-3258-00 
322-3226-00 
322-3097-00 
313-1100-00 

322-3222-00 
311-2234-00 
311-2230-00 
313-1432-00 
322-3085-00 
322-3258-00 

321-0265-00 
321-0252-00 
322-3243-00 
322-3318-00 
322-3189-00 
315-0274-00 

Nme & Dgcriptim 

R E S . V A R r N W : T M R . 5 K  OW.2UX.0.5W LINEAR 
RES,FXD,FILM:51 OM,%,O.ZW 
RES,FXD,FILM:4.75K OM,l%.O.2W,TC=TO 
RES,FXD, FILM:2.21K O M ,  1%,0.2W,TC=TO 
RES,FXD.FILM:lOO OM,l%.O.2W.TC=TO 
RES.FX0,FILM:lO OMq5%,0.2U 

RES.FXO,FILM:LK OW,l%,0.2U.TC=TO 
RES,VAR,NOM:TRMR. 5K OM,20%,D.5W LINEAR 
RES,VAR,NON\kl:TMR, 503  0M,20%, 0 .50  LINEAR 
RES,FXO,FIIM:4.3K 0M,5%,0.2W 
RES,FXD,FILM:75 OtH,lA,O.2U,TC=TO 
RES. FXO, FILM:4.75K O W ,  1%,0.2W. TC=TO 

RES.FXD.FILM:5.62K OM,1%,0.125W,TC=TO 
RES.FXO.FILM:4.12K OM,1%,0.125WrTC=T0 
RES,FXD.FILM:3.32K OM,1%,0.2W.TC=TO 
RES,FXO.FILM:ZOK OM.l%.O.2W,TC=TO 
RES,FXO,FILM:909 OM.l%,O.EW,TC=TO 
RES,FXD,FILM:27OK OtH,YX,0.25W 

RES,FXD.FILM:lK OM,l%,O.N,TC=TO 
RES,FXO.FILM:lK O M .  l%.O.N.TC=TO 
RES,FXO.FILM:7.68K O M , l % . O . l 2 ~ , T C = T O  
RES,FXD.FILM:l.lK OWl,l%,O.2W,TC=TO 
RESpFXD,F1LM:549K OWl,l%,O.l2aJ,TC=TO 
RES.FXD.FILM:lK OM,l%.0.2U.TC=TO 

RES.FXD,FIIM:lOK OM,1%.0.2W,TC=TO 
RES.FXD,FILM:lOO OM,l%,O.2W,TC=TO 
RESVFXD.FILM:22O OM,5%,0.2W 
RESvFXD.FILM:2.05K OM,l%,O.2W.TC=TO 
RES,FXDrFILM:4.12K OM.1%,0.125W.TC=TO 
RES, FXD, FILM: 1.21K O M .  1%.0.2W, TC=TO 

RESTFXD,F1LM:2.4K Om,%.O.2W 
RES9FXD,FILM:4.75K OM,1%,0.2W.TC=TO 
RES,FXD,FILM:39M OM.5%,0.25W 
RES,FXD.FILM:8.2K,OM,5%,0.2W 
RES,FXDVFILM:3.C9K OM,l%,O.l25W,TC=TO 
RESVFXD,FILM:35.3K OM.O.5%,0.125W,TC=T2 

RESpFXD,FILM:l5K OWl.l%,0.2W.TC=TO 
RES. FXD, F ILM:6 .8 lK  OM, l%.O.ZW, TC=TO 
RES,FXDrFILM:1.82K OM,1%,0.2W.TC=TO 
RES.FXD.FILM:22O OM,5%.0.2W 
RESPFXD.FILM:27K OWl,5%.0.2W 
RES.FXD.FILM:1.78K OM,l%.O.l25W,TC=TO 

RES, FXD, FILM: 5.36K O M .  I % ,  0 .  2W, TC=TO 
RES,FXD,FILM:6.81K OM,l%,O.2W,TC=TO 
RES,FXO.FILM:2.74K OM,l%.O.2W,TC=TO 
RES,FXD,FILM:330 OM75%,O.2W 
RES,FXD,FILM:75 OWl.l%,0.2U.TC=TO 
RES,FXD,FILM:2.74K OM,l%.0.2W,TC=TO 

RES,FXD,FILM:47 OM,5%,0.% 
RES,FXD,FILM:lK OM,l%,0.2W.TC=TO 
RES.FXD,FILM:lOK OM,l%,0.2W,TC=TO 
RES,FXO,FILM:33K OM,5%,0.2W 
RES,FXD,FILM:150 0M.5%,0.2W 
RES,FXD,FILM:2.4K OW,5%.0.2W 

RES.FXDPFILM:33K OM,5%,0.2W 
RES.FXD,FILM:lK Om, 1%,0.2U,TC=TO 
RES,FXD,FILM:150 OM.5%,0.2W 
RES,FXD,FILM:332 OM,l%.O.l25W,TC=TO 

Mr. 
Code Mr. Part b. 

TK1450 GFO6UT 5K 
19701 5043CX51ROOJ 
56845 ORDER BY OESCR 
57668 CRB20 FXE ZK21 
57668 CRB20 FXE lOOE 
57668 TRZOJElOEO 

57668 CRB20 FXE 2K00 
TK1450 GFOGUT 5K 
TK1450 GFOGUT 500  
57668 TR2OJE 04K3 
57668 CRB20 FXE 75E0 
56845 ORDER BY DESCR 

19701  5043ED5K62OF 
07716 CEAD412OOF 
80009 322-3243-00 
57668 CRB2O FXE 20KO 
57668 CRB 2 0  FXE 909E 
57668 NTR25J-E270K 

CRBEO FXE lKOO 
CRB2O FXE lKOO 
CEAD76800F 
CRB20 FXE l K l O  
NA5505493F 
CRB20 FXE lKOO 

CRBEO FXE lOKO 
CRBEO FXE lOOE 
TR20JE220E 
CRBEO FXE 2K05 
CEAD4120OF 
CRBZO FXE 1K21 

TR2OJE OZK4 
ORDER BY DESCR 
CB3965 
TRZOJE 08K2 
CEAD30900F 
5033RC35K30D 

CRBLO FXE 15K0 
CRB20 FXE 6KB1 
CRBEO FXE 1K82 
TR20JE220E 
TREOJE 27K 
5043DlK780F 

ORDER BY DESCR 
CRB2O FXE 6K81 
CRB2O FXE 2K74 
TR2OJE 330E 
CUB20 FXE 75E0 
CRB2O FXE 2K74 

5053CX47ROOJ 
CRB2O FXE lKOO 
CRB2O FXE lOKO 
TR2OJE 33K 
TR20JE150E 
TR2OJE 02K4 

57668 TR20JE 33K 
57668 CRB20 FXE 1K00 
57668 TR2OJE150E 
07716 CEAD332ROF 
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24558 Rep laceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

Corponent No. 

AIR801 
AIR802 
AIR803 
AIR804 
AIR805 
AIR806 

AIR809 
AIR811 
AIR817 
AIR820 
AIR821 
AIR822 

AIR823 
A 1 R849 
A1 R850 
AIR852 
AIR853 
AIR855 

T e k t m i x  
Par t  No. 

31 1-2230-00 
313-1222-00 
313-1821-00 
313-1151-00 
311-1242-00 
322-3414-00 

313-1151-00 
301 -0331 -00 
313-1221-00 
321-0337-00 
321-0330-00 
322-3139-00 

322-3193-00 
313-1333-00 
31 1-2234-00 
313-1240-00 
313-1240-00 
322-3289-00 

S e r i a l / M l y  No. Mr. 
Ef fec t i ve  M t  Ilbre & Descriptim k k  M r . P a r t N o .  

RES,VAR, N O H :  TMR. 500 0W.20%, 0.50 LINEAR TK1450 GFO6UT 500 
RES.FXD,FILM:2.2K OHM.YA,0.2W 57668 TR20JE O2K2 
RES,FXD,FILM:820 OW,5%,0.2W 57668 TR20JE 820E 
RES,FXD, FILM:150 Om,5%.0.2W 57668 TR20JE150E 
RES,VAR,NONMJ:TMRr200K 0M.0.5W 32997 3386X-T07-204 
RES,FXD,FILM:20M OHM,l%,O.ZW,TC=TO 91637 CCF50G20002F 

RES,FXD,FILM:150 OW,5%.0.2W 57668 TR20JE150E 
RES,FXD,FILM:330 OHM,5%.O.SW 19701 5053CX330R0J 
RES,FXD,FILM:220 OHM,5%,0.2W 57668 TR20JE220E 
RES.FXD.FILM:31.6K OM.l%.O.l25W,TC=TO 07716 CEAD31601F 
RES,FXD, FILM:26.7K OMt.1%.0.125W.TC=TO 07716 CEAD26701F 
RES,FXD,FILM:274 OM,l%,0.2W,TC=TO 57668 CRB20 FXE 274E 

RES,FXD,FILM:lK OM,1%,0.2W,TC=TO 57668 CRB2O FXE lKOO 
RESPFXD.FILM:33K OHM,5%,0.2W 57668 TR20JE 33K 
RES,VAR,NONMJ:TRMR,5KOM,20%,0.5WLINEAR TK1450 GFO6UT5K 
RES,FXD,FILM:24 OM,5%,0.2W 57668 TR20JT6824EO 
RES,FXD,FILM:24 OM,5%,0.2W 57668 TR20JT6824EO 
RES,FXD.FILM:lOK OHM,1%.0.2W.TC=TO 57668 CRBO FXE lOKO 

RES.FXDPFILM:1.5K OM,l%,O.PW,TC=TO 57668 CRB2O FXE 1K50 
RES.FXD,FILM:3.01K OM,l%,O.2W,TC=TO 57668 CRB2O FXE 3K01 
RES,VAR.NONMJ:TRMR, 5K OM.20X.0.5W LINEAR TK1450 GFO6UT 5K 
RES.FXD, FILM:100 OM,l%.O.ZW,TC=TO 57668 CRB2O FXE lOOE 
RES.FXD.FILM:l.lK OM,l%,O.PW.TC=TO 57668 CRB2O M E  lK lO 
RESrFXD,FILM:4.75K OM,l%.O.PW.TC=TO 56845 ORDER BY DESCR 

RESrFXD.FILM:12M OM.5%.0.2W 57668 TR20JE12M 
RES,FXD,FILM:470 OtH,5%,0.2W 57668 TR20JE 470E 
RESrFXD,FILM:39M 0tH,5%,0.25W 01121 C83965 
RES.FXD.FILM:8.2K,OM,5"LrO.2W 57668 TR20JE O W  
RES,FXD.FILM:23.7K Olf4,1%,0.2W.TC=TO 57668 CRB2O FXE 23K7 
RES.FXD.FILM:2.15K OM.l%.O.2W,TC=TO 57668 CRB20 FXE 2K15 

RES,FXD.FILM:6.04K OM,l%.0.2W,TC=TO 57668 CRB2O FXE 6K04 
RES,FXD.FILM:3.3K 0tH.5%.0.25W 57668 NTR25J-E03K3 
RES,FXD.FILM:lOO OM.1%,0.2W,TC=TO 57668 CRB20 FXE lOOE 
RES.FXD, FILM: 150 OM,5%.0.2W 57668 TR20JE150E 
RES,FXD,FILM:2.74K OM,l%,O.ZW.TC=TO 57668 CRB2O FXE 2K74 
RES,FXD,FILM:150 Ott4,5%.0.2W 57668 TR20JE150E 

RES.FXD,FILM:IOO OM,l%.0.2W.TC=TO 57668 CRB20 M E  lOOE 
RES.FXD.FILM:2.74K OtMr1%.0.2W.TC=TO 57668 CRB20 FXE 2K74 
RES.FXD.FILM:22O OM,5%,0.2W 57668 TR20JE220E 
RES,FXD,FILM:162 OM,l%,O.2W,TC=TO 57668 CRB 20 FXE 162E 
RES,FXD,FILM:47 OM.5%,0.% 19701 5053CX47ROCJ 
RES,FXD,W:5 OM,5%.3U 00213 12005-5.0-5 

RES,FXD,FILM:75 OW, l%,0.2W.TC=TO 
RES,FXD,FILM:3.01K OM.l%.O.2W,TC=TO 
RES,FXD,FILM:l0.5K OM,1%.0.125W.TC=TO 
RES,FXD,FILM:51 OM.5%,0.2W 
RES,FXD,CMPSN:SlK OM,5%,0.2N 
RES,FXD,FILM:lOO OM.1%,0.2W.TC=TO 

RES,FXD,FILM:115 OHM,l%,O.l25W,TC=TO 
RES.FXD,FILM:3.32K OM,l%.0.2W,TC=TO 
RES,FXD.FILM:lOO OM,1%.0.2W,TC=TO 
RESrFXD,FILM:5.1K OM,5%,0.2W 
SWITCH,PUSH:l BTN,2 WLE,INSTRLMENT ID 
TERINAL,PIN:0.365 L X 0.025 BRZ GU) PL 

MICROCKT, L1NEAR:LOV NOISE VERT PREAMP 
MICROCKT. LINEAR:7 XSTR.NPN.SI .HV/HIGH CUR 
MICROCKT, LINEAR:7 XSTR,NPN,SI .HV/HIGH CUR 
MICROCKT,LINEAR:7 XSTR,NPN,SI ,HV/HIGH CUR 

CRB20 M E  75EO 
CRB20 M E  3K01 
5033EDlOK50F 
313-1510-00 
TR20JE 51K 
CRB20 FXE lOOE 

RNK115OF 
322-3243-00 
CRB20 FXE lOOE 
TRZOJE 5K1 
ORDER BY DESCR 
48283-036 
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Scans by ArtekMedia © 2007



24558 Replaceable Electrical Parts 
24458/24558 Service 

T e k t m n i x  SerialIAssdl y b. 
Part No. E f f d i w  kmt 

156-0651-00 
156-0651-00 
156-1200-01 
156-2854-00 
156-0513-03 
156-1191-01 

Mr. 
Co& Mr. Part b. 

80009  156-0651-00 
80009 156-0651-00 
80009 156-1200-01 
80009  156-2854-00 
04713 MC14051BCL 
80009 156-1191-01 

Wme & k r i p t i m  

MICROCKT,ffiTL:&BIT PRL-OUl SER SHF RGTR 
MICROCKT,ffiTL:8-BIT PRL-OLIT SER SHF RGTR 
MICROCKT. LINEAR:BIFEl,QUAD OPNL AMPL,SCRN 
MICROCKT,LINEAR:OPNL AMPL QUAD 
MICROCKT.LINEAR:CMOS.8 C W  ANAL% M U  
MICROCKT.LINEAR:BIFET, DUAL OPNL AMPL,SCRN 

MICROCKT.LINEAR:LW NOISE VERT PREAMP 
MICROCKT, L1NEAR:TRIGGER PREPMP 
MICROCKT. LINEAR:BIFET,DUAL O W L  AMPL, SCRN 
MICROCKT. L1NEAR:VERTICAL CHANNEL SWITCH 
MICROCKT. L1NEAR:DUAL OPNL AMPL, SCREENED 
MICROCKT, LINEAR: 5 XSTR ARRAY 

MICROCKT, LINEAR:5 XSTR ARRAY 
MICROCKT, L1NEAR:TRIGGER 
MICROCKT,LINEAR:5 XSTR ARRAY 
MICRCCKT, L1NEAR:VERTICAL WTPU,H843  
MICROCKT, ffiTL:SYSTEM LOGIC INTERFACE 
MICROCKT. L1NEAR:SWEEP 

MICROCKT,LINEAR:5 XSTR ARRAY 
MICROCKT.ffiTL:HORIZONTAL PMP SYS 
MICROCKT, ffiTL:CMOS.TRIPLE 2-CMN M U  
MICRCCKT.ffiTL:CMDS,TRIPLE 2-CMN M U  
MICROCKT. L1NEAR:SWEEP 
MICROCKT, LINEAR:BIFET,DUAL OPNL AMPL, SCRN 

MICROCKT,LINEAR:Z M I S  AUTOFOCUS 
MICROCKT, f f iTL:  STTL, DECA 2 0  INP AND/OR PLD 
MICROCKT, f f iTL :  AST'IL, W A L  D-TYPE F F  
MICROCKT.DGTL:DWL 2-INP OR DRIVER 
SEMICOND DVC,DI:ZEN,SI.6.2Vr5%.400MJ,DO-7 
SEMICOND DVC.DI:ZEN,SI,6.2V,5%.40W.DO-7 

SEMICOND DVC,DI:ZEN.SI,12.5V,4%.0.4W,DO-7 
SEMICOND DVC.DI:ZEN.SI,6.2V.5%,40W,DO-7 
SEMICOND DVC,DI:ZEN,SI.5.1V,5"%,0.4W.00-7 
BUS, CONDUCTOR: DLMM RES. 0 .094  OD X 0.225 L 
BUS,CONDUCTOR:DLMMY RES.O.094 OD X 0 .225  L 
BUS,CONDUCTOR:DMY RES.0.094 OD X 0 .225  L 

LEAD.ELECTRICAL:LL A%,1.75 L.9-N 
LEAD. ELECTRICAL:22 A S ,  1 .75  L.9-N 
BUS.CONWCTOR:WY RES. 0.094 OD X 0.225 L 
BUS,CONDUCTOR:DMY RES,0.094 OD X 0 .225  L 

SKT,PL-IN ELEK:MICROCIRCUIT,€d 0IP.PCB MT 
SKT, PL- IN ELEK:MICROCKT, 1 4  CONTACT 

SOW<ET,PIN TERM:U/W 0 .025  SQ P I N  
(QWNTITY OF 1 6 )  
SKT,PL-IN ELEK:MICROCIRCUIT. 64 DIP,PCB MT 
SKT.PL-IN ELEK:48 LINE CONT IMPD HYBRID 

22526 OROER BY MSCR 

19613 264-52130-00-3303 
00779 ORDER BY DESCR 
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Tektmix S e r i a l l ~ l y b .  
Corpcnerrt No. Part No. E f f d i v e  homt 

AlXU400 136-0863-00 
AlXU500 136-0764-00 
AlXU600 136-0764-00 
AlXU650 136-0757-00 
AlXU700 136-0764-00 
AlXW300 136-0764-00 

24558 Rep1 aceable Electrical Parts 
24458124558 Service 

Mr. 
H ~ I E  & k r i p t i o n  Code Mr. Part No. 

SKT, PL-IN ELEK:MICRDCIRCUIT ,64 DIP,PCB MT 19613 264-5200-00-3303 
SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 00779 ORDER BY DESCR 
SKT,PL-IN ELEK:48 LINE CONT IMP0 HYBRID 00779 ORDER BY DESCR 
SKT, PL-IN ELEK:MICRKIRCUIT.40 D I P  09922 DILB40P-108 
SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 00779 ORDER BY DESCR 
SKT,PL-IN ELEK:48 LINE CONl IMPD HYBRID 00779 ORDER BY DESCR 

SKT,PL-IN ELEK:48 LINE CONT IMPD HYBRID 00779 ORDER BY DESCR 

REV SEP 1989 
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24558 Rep1 aceable Electrical Parts 
24458/24558 Service 

Tektrwix Serial/Asmblyb. Wr. 
CcnpaRnt b. Part b .  Effective C6amt Ibne & kcription Co& Mr. Partb .  
A2 672-1037-12 CIRCUIT BD PSSY:LV PWR SPLY MODLILE 80009 672-1037-12 

REV SEP 1989 
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24558 Rep1 aceabl e fl ectri cal Parts 
24458/24558 Service 

Seri a1 /Asserbl y No. 
Effeztive IGcont Wane I Dscription 

CIRCUIT 0 0  ASSY :REGULATOR 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CAP,FXD,PLASTIC:O.OGBUF,20%,250V 
CAP,FXD,PLASTIC:O.O68UF,20%,250V 
CAP,FXD,CER D I  :O. lUF,20"k,WV 
CAP,FXD. ELCTLT: 10UF,+100-10%. lOOV 
CAP,FXO.CER D I  :O. 1 UF 20%,100V 

CAP,FXD,CER OI:270PF, 10"6,10OV 
CAP, FXD. ELCTLT: lOUF,+lOO-lUX, 1OOV 
CAP.FXD,CER D1 :O . l  UF 20%.100V 
CAP,FXD.CER D I  :270PF,10%, 100V 
CAP. FXD, ELCTLT: 100UF,+100-10%.25V 
CAP,FXD.CER 0 1  :O.OlUF, 10%. 100V 

CAP.FXD.CER D I  :270PF,10%.100V 
CAP, FXD.CER D I  :0.022MFD,20%. l W V  
CAP,FXD,ELCTLT: 100UF,+100-10%,25V 
CAP,FXO.CER D I  :0.1UFr20%.50V 
CAP,FXO,ELCTLT:lUF,20%,50V,NPUD 
CAP, FXD, ELCTLT: lUF,+20%, 50V 

CAP.FXD,ELCTLT: 100UF,+100-10%.25V 
CAP, FXD, ELCTLT: 100UF,+100-10%,25V 
CAP,FXO,CER DI:O.lUF,20%.50V 
CAP,FXO,ELCTLT:lOOUF,+lOO-10"k.V 
CAP.FX0.CER D I  :O.OlUF, 10%,100V 
CAP,FXD,CER DI:270PF,10%. 100V 

CAP, FXD. ELCTLT:47UFr20%,25V 
CAP, FXD. ELCTLT: 47UF, 20%, 25V 
CAP, FX0,ELCTLT: lUF.20"/,, 50V.NPUD 
SEMICOND DVC,DI :RECT,BRIDGE,SI.600V,3A 
SEMICOND DVC,DI :RECT.SI ,400V, l A , N - 4 1  
SEMICOND DVC,DI :RECT,SI ,400V, l A ,  W - 4 1  

SEMICONO DVC,DI:RECT,SI,400V,1A,DO-41 
SEMICOND DVC,DI:RECT,SI,400V,1A,W-41 
SEMICONO DVC.01 :RECT,SI .400V, lA.  W - 4 1  
SEMICOND DVC.DI:RECT,SI,400V.lA.W-41 
SEMICONO DVC,DI:RECT,SI,400V.lA.W-41 
SEMICONO OVC.01 :RECT,SI ,400V. 1A. W - 4 1  

SEMICOND DVC,DI:SU,SI,30V,150MA,30V,W-35 
SEMICOND DVC.DI:SU,SI,30V.150MA,30V,W-35 
SEMICOND DVC,DI:SU,SI,30V.150MA,30V.DO-35 
SEMICONO DVC,DI:SU,SI,30V.150MA,30V.~-35 
SEMICOND DVC.DI :SU,SI,30V,150MA,30V,DO-35 
SEMICONO DVC.DI:RECT,SI , 4 0 0 V , l A . N - 4 1  

SEMICOND DVC,DI:SW.SI,30V,15~,30VVW-35 
SEMICOND DVC.01 :SU,S1,30V,150MA,30V,W-35 
SEMICOND DVC,DI:SU.SI,30V,150MA.30V,W-35 
SEMICOND OVC,DI:SU,SI.30V.150MA,30V,DO-35 
SEMICOND DVC,OI:SU,SI,30V.150MA,30V,W-35 
SEMICOND DVC.DI:SU,SI ,30V,150M,30V.  W - 3 5  

SEMICOND DVC,DI :RECT,SI,400V,lA,DO-41 
SEMICOND DVC.DI:RECT,SI.400V.lA.N-41 
SEMICONO DVC.DI :RECT,SI . 400V , lA ,N -41  
SEMICOND DVC.DI:RECT,SI , 4 0 0 V , l A . N - 4 1  
SEMICOND OVC.DI :RECT,SI , 4 0 0 V , l A . N - 4 1  
SEMICOND DVC.DI :RECT , S I  ,400V. 1 A . N - 4 1  

SEMICDND DVC,DI :SU.SI ,30V,150MA,30V,DO-35 
ARSR, ELEC SLIRGE:230, G4S FILLED 
ARSR,ELEC SURGE:230,G4S FILLED 

Mr. 
Code Mr. Part No. 

M 4 1 0 1 C 2 7 1 W  
672D106HlOKG2C 
M 4 4 0 1 C l W  
M 4 1 0 1 C 2 7 1 W  
UPA l  E l O l M H  
W O l C 1 0 3 W  

M 4 1 0 1 C 2 7 1 W  
W O l E 2 2 3 M A A  
U P A l E l O l M H  
SA105E104MM 
ECE-A50N1 
UEBlHOl  OMaAI TD 

U P A l E l O l M H  
UPA l  E l O l M H  
SA105E104W.4 
U P A l E l O l M H  
W O l C 1 0 3 W  
M 4 1 0 1 C 2 7 1 W  

UVX lE470WAlTD  
UVXlE470MAAlTD 
ECE-A50N1 
RKBPC606-12 
GP10G-020 
GP10G-020 

GP10G-020 
GP10G-020 
GP10G-020 
GPl ffi-020 
GP10G-020 
GP10G-020 

DA2527 (1N4152)  
D M 5 2 7  (114152 )  
DA2527 (1N4152)  
D M 5 2 7  (1N4152)  
DA2527 (1N4152)  
GP10G-020 

DA2527 (1N4152) 
DA2527 (1N4152)  
OA2527 (1N4152)  
O M 5 2 7  ( l N 4 1 5 2 )  
OA2527 (1N4152)  
OA2527 (1N4152)  

GP10G-020 
GP10G-020 
G P 1 0 6 0 2 0  
GP10G-020 
GP10G-020 
GP10G-020 

D M 5 2 7  (1N4152) 
B1-A230 
B1-A230 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

T e M r m i x  SeriallAssdly b. 
P a r t b .  Effective I)scont 

159-0295-00 
131-0608-00 

lSane 8 Description 

FUSE,CARTRIDGE:5 X 2W.125V.1AMP 
TERINAL,PIN:0.365 L X 0 .025  BRZ GLD PL 
(QWNTITY OF 6 )  
TERMINAL,PIN:o:~~~ L X 0 .025  BRZ GLD PL 
(QWNTITY OF 7 )  
TERMINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 
(QWNTITY OF 4 )  
TElMINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 
(QWNTITY OF 4 )  
CONN,RCPT.ELEC:CKT BD, l  X 6 ,0 .2  SPACING 

TEM!QIK DISC.:CKT BD MT;O.II x 0.02 BL 
TEMINAL.PIN:0.365 L X 0.025 BRZ GLD PL 
COIL,RF: FIXED. 174UH 

COIL.RF:FIXED, 174UH 
COIL. RF: FIXED. 23.5UH 
BUS,CONDKTOR: SWNT ASSEMBLY. BLACK 
TRANSISTOR:NPN, S I  .TO-220 
TWSISTOR:NPN,SI .TO-92 
TRANSIST0R:NPN.SI ,TO-92 

TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR: NPN, S I  ,TO-220 
TRANSISTOR:NPN, S I  . TO-92 
TRANSISTOR: NPN. S I  . TO-92 
TRANSISTOR: NPN. S I  . TO-92 
TRANS ISTOR: NPN. S I  1 TO-220 

TRANSISTOR:NPN,SI ,TO-92 
TRANSISTOR: FET. N-CHAN, 3Cmr. TO-92 CASE 
TRANSISTOR:PNP.SI ,TO-220 
TRANSISTOR:PNP,SI ,TO-92 
TRANSIST0R:DARLINGTON. PNP,SI .TO-126 
TRANSISTOR:PNP,SI ,TO-92 

TWSISTOR:NPN,SI ,TO-106 
TWSISTOR:NPN,SI,TO-106 
RES.FXO.FILM:15 OtM,S%.0.5W 
RES,FXD,FILM:56 OtM,5%.0.25W 
RES. FXD. FILM:56 O m ,  5%,0.25W 
RES,FXD,FILM:68K omq5%,0 .2w 

RES,FXD,FILM:36K OWl.5%.0.2W 
RES,FXD,FILM:36K OtMr5%.0.2W 
RES,FXD,FILM:68 DMv5%,0.5W 
RES,FXD.FILM:47M: OMEl,5%.0.2S(J 
RES,FXD,FILM:30 OM,%.O.% 
RES,FXD,FILM:15 OM,5%.0.5W 

RES,FXD.FILM:lOK OM.5%,0.2W 
RES,FXD,FILM:200 OtM,5%,0.2W 
RES,FXD,FILM:39K OME5%.0.2W 
RES.FXD,CMPSN:8.2K OtM,lG%.lW 
RES.FXD.CMPSN:lO OtM.5%.0.25W 
RES.FXD,FILM:lK OmE1.S%,0.2\J 

RESVFXD.FILM:82K OME5%.0.2W 
RES,FXO,FILM:4.7K OtM,5%,0.2W 
RES.FXDeFILM:84.65K OM.0.25%.0.12!W.TC=T2 
RES,FXD,FILM:l l .OK 0~,0.25%.0.125W.TC=T2 
RES,FXD,FILM:MK Om,5%,0.2W 
RES,FXD,CMPSN:LK OtM,5%,1W 

Mfr. 
Code Mfr. P a r t b .  

TK0946 TSC-1 
22526 48283-036 

22526 48283-036 

22526 48283-036 

27264 10-10-1064 

00779 61134-1 
00779 6 1  134-1 
00779 61134-1 
00779 61134-1 
22526 48283-036 
TK2042 ORDER BY DESCR 

TK2042 ORDER BY DESCR 
80009 108-0443-00 
80009 131-3957-00 
80009 151-0497-00 
04713 SPS7951 
04713 SPS7951 

04713 SPS7951 
80009 151-0464-00 
04713 SPS7951 
04713 SPS7951 
04713 SPS7951 
B O W  151-0476-00 

04713 SPS7951 
04713 ORDER BY OESCR 
04713 SJE1977 
07263 SO35928 
80009 151-0429-00 
07263 SO35928 

04713 SPS6919 
04713 SPS6919 
19701 5053CX15ROCJ 
57668 NTR25J-E56EO 
57668 NTR25J-E56EO 
57668 NTR25J-E68KO 

57668 TR20JE 36K 
57668 TR2OJE 36K 
19701 5053CX68ROOJ 
19701 5043CX47oKOJ92U 
19701 5053CX3OROOJ 
19701 5053CX15ROal 

57668 TRZOJElOKO 
57668 TR2OJE200E 
57668 TR2tAlE 39K 
01121 GB8221 
01121 CB1005 
57668 TRZOJEOlKO 

57668 TR2OJE 82K 
57668 TR2OJE 04K7 
19701 5033RC84K65C 
24546 N C 5 5 C l l O X  
57668 TR2OJE 6% 
01121 GB 2025 
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24558 Rep1 aceable Electrical Parts 
24458/24558 Semi ce 

Tektrmix Ser ia l /AsdlyNo.  Mr. 
CormnentNo. PartNo. Efferrtive I)scorrt Nme & Description Co& Mr. PartNo. 

MA1 R1402 315-0101-03 RES,FXD,CMPSN:IM) OtM,5%,0.25W 01121 CB1015 
A2AlRT1010 307-0350-00 RES,THWL:7.5 OM.10"k,3.9%/DEG C 80009 307-0350-00 
A2AlRT1016 307-0746-00 RES,THEWL:5 OW, 10"'. 7WDEG C 15454 SG20&S 
A2AlS350 260-1849-00 SWITCH, PUSH :DPDT,4A. 250VAC 31918 NE15/F2U103EE 
A2AlT1229 120-1401-00 XFFR.TRIGGER:LINE,l:l TURNS RATIO 54937 DM1 500-2044 
A2AlU1260 156-1 161-00 MICRKKT.LINEAR:VOLTAGE REGULATOR,PDS.PAl 12969 W 1 7 T  

A2AlU1270 156-0495-00 MICROCKT. L1NEAR:OPNL AMPL 01295 LM324N 
A2AlU1281 156-0158-07 MICRKKT, L1NEAR:DUAL OPNL AMPL.SCREENE0 01295 MC14WG4 
A2AlU1290 156-1173-00 MICROCKT,LINEAR:VOLTAGE REFERENCE 04713 MC1403UDS 
A2AlU1300 156-0495-00 MICROCKT,LINEAR:OPNL AMPL 01295 LM324N 
A2A1 U1330 156-0872-00 MICRKKl, L1NEAR:VOLTAGE REGULATOR 04713 MC7912CT 
A2AlU1371 156-0495-00 MICROCKl,LINEAR:OPNL AMPL 01295 LM324N 

SEMICOND DVC.DI:ZEN.SI,llW.5%,0.4W.DO-7 14433 25407 
CA ASSY,SP,ELEC:20,28 AMi.13.0 L 80009 175-4585-00 
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Scans by ArtekMedia © 2007



24558 Rep1 aceabl e Electrical Parts 
24458/24558 Service 

T e k t m i x  
CanarentNo. P a r t b .  

A3 - - - -- - - - - - 

Serial/Asshly No. 
Effective asmnt Maw & Oescription 

CIRCUIT BD ASSY: INVERTER 
(AVAILABLE AT THE 672-1037-XX LEVEL ONLY) 
CAP,FXD,PPR D I  :0.0022 UF,20%,250VAC 
CAP, FXD. ELCTLT: 290UF +50-1G%. 200V 
CAP. FXD, ELCTLT: 290UF + 5 0 - l a ,  200V 
CAP.FXD,CER D I  :0.01UF,10%,100V 
CAP.FXD,ELCTLT:lOOUF,+lOO-10%.25V 

CAP,FXD,CER DI:1000PF,10%,100V 
CAP,FXD,CER D l  :4700PF, 10%,100V 
CAP.FXD,ELCTLT:4.7UF,20%,10V 
CAP, FXD,CER D I  :4700PF. 10%,100V 
CAP,FXD,CER D I  :0.01UF,10%,100V 
CAP.FXD,CER DI:0.01UF.10%,100V 

CAP, FXD.CER D I  :2200PF. 10%,100V 
CAP.FXD,PLASTIC:0.22UF.l0"~,4OWDC 
CAP, FXD. PPR D I  : 0 .0022  UF,20%.250VAC 
CAP,FXD.PPR D I  :0.01UF,20%.250V 
CAP. FXD,CER D I  :820PF,5%,50VDC 
CAP, FXD.MTLZD:0.056 UF.5L.250 V 

CAP. FXD, ELCTLT:4.7UF,2U',%,35VDC 
CAP, FXD.CER D I  :820PF,5%,50VDC 
CAP,FXD,CER D I  :4700PF,10%.100V 
CAP, FXD, ELCTLT:3.3UF,+75-10%,350VDC 
CAP,FXD,CER DI:O.lUF,20%,50V 
CAP, FXD. ELCTLT: 100UF,+100-10%.25V 

CAP, FX0,ELCTLT: 100UF,+100-10%.25V 
CAP,FXD. ELCTLT:250UF.+lOO-l0"%.20V 
CAP,FXD,ELCTLT:250UF,+lOO-10%,2OV 
CAP, FXD. ELCTLT:4.7UFr20%,35VDC 
CAP, FXD, ELC'TLT: 180UF,+100-1E4.40V 
CAP. FXD. ELCTLT: 250UF,+100-10%,20V 

CAP. FXD, ELCTLT: 250UF,+100-10%,20V 
CAP, FXD. ELCTLT: 180UF,+100-10%.40V 
CAP. FXD. ELC'TLT: 10UF.+100-1G%, lOOV 
CAP,FXD,ELCTLT:lOUF,+lOO-10%, lOOV 
CAP, FXD, ELCTLT: 10UF.+50-10%. 160V 
SEMICOND DVC,DI:SW,S1,55V,20W,DO-35 

SEMICOND DVC.DI:SW,SI.30V.15W,30V.W-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC,DI:SW,SI,30V.l5W.30V.W-35 
SEMICOND DVC,DI:SW,SI,30V,15W,30V,W-35 
SEMICOND DVC,OI:SW.SI,30V.15W.30V.W-35 
SEMICOND DVC,DI :SW.GEr22V,8W.DO-7 

SEMICOND DVC,DI:RECT,SI,6OOV,34 
SEMICOND DVC.DI:RECT.S1,6OOV,lA,DO-41 
SEMICOND DVC.DI:SW.SI.55V.20W.W-35 
SEMICONO DVC.DI : S W . S I a 5 5 V , 2 0 W .  W - 3 5  
SEMICOND DVC,DI :SW,SI, 5 5 V , 2 0 W .  W - 3 5  
SEMICOND DVC,DI:SW.SI,55V,20W.W-35 

SEMICOND DVC,DI:RECT,SI,600V,lA,W-41 
SEMICOND DVC,DI :RECT,SI ,400V, 1A,W-41 
SEMICOND DVC,DI:RECT,SI,400V,lA 
SEMICOND DVC,DI:RECT,SI,400V,lA 
SEMICOND DVC,DI :RECT,SI ,400V. 1A 
SEMICDND DVC.DI :RECT,SI ,400V. 1A 

SEMICOND DVC,DI:RECT,S1,400V,lA 
SEMICOND DVC,DI:RECT,SI,400V,lA 
SEMICOND DVC,DI :RECT.SI ,10A,30V,TO-220 

Mr. 
Cade Mr.PartN0. 

TKO515 PME271Y510 
56289 390x1314 
56289  390x1314 
04222  MA201C103K4A 
55680  UPAlElOlM(\H 

04222  MAlOlC102KAA 
04222  MA201C472K4A 
05397 T 3 6 8 A 4 7 W l O A Z  
04222  MA201C472K4A 
04222  M4201C103K4A 
04222  MA201C103K4A 

20532  4 0 1  EM100AD222K 
56289 730P0167 
TKO515 PME271Y510 
TKO515 PME 265  W 5 1 0  
04222  SA101A821JPA 
05292  PMT3R ADVISE 

55680  U V X l V 4 R 7 W l T D  
04222  SA101A821JA4 
04222  W O l C 4 7 2 K 4 A  
55680  UHU2V3R3TPA 
04222 SA105E104MAA 
55680  UPAlElOlM4H 

55680  UPAlElOlMAH 
56289 672D257H0200M5C 
56289 672D257K1200MX 
55680  U V X l V 4 R 7 W l T D  
56289 672D187H0400M5C 
56289  672D257H020C).15C 

56289 672D257K1200M5C 
56289 6720187HO400M5C 
56289 672D106HlOCCG2C 
56289 672D106H100CGX 
54473  ECE-A16OVlOU 
07263 FDH-6012 

03508  DA2527 (1N4152) 
03508  CIA2527 (1N4152) 
03508  DA2527 (114152)  
03508  D M 5 2 7  (1N4152) 
03508  D M 5 2 7  (1N4152) 
80009  152-0075-00 

04713 S. R.3523-1RL 
80009  152-0040-00 
07263 FDH-6012 
07263  FDH-6012 
07263  FDH-6012 
07263  FDH-6012 

80009 152-0040-00 
05828 GP l f f i - 020  
04713  SR1977KRL 
04713  SR1977KRL 
04713  SR1977KRL 
04713  SR1977KRL 

04713  SR1977KRL 
04713  SR1977KRL 
81483  95-4269 
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24558 Rep laceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

T e k t r w i x  
Par t  ND. 
152-0946-00 
152-0946-00 
152-0946-00 
152-0946-00 
152-0400-00 
152-0400-00 

152-0400-00 
152-0400-00 
152-0400-00 
152-0400-00 
159-0255-00 
159-0059-00 

131-0608-00 

13 1-0608-00 

13 1-2926-00 
108-0554-00 
108-1 144-00 
108-1144-00 

108-1144-00 
108-1144-00 
151 -0301 -00 
151-0192-00 
151-0254-00 
151-0301-00 

151-0302-00 
151-1152-00 
151-1152-DO 
151-0302-00 
151-1152-00 
151-0188-00 

313-1394-00 
313-1394-00 
301-0274-00 
313-1104-00 
313-1122-00 
313-1473-00 

313-1302-00 
321-0431-00 
321-0481-04 
313-1152-00 
313-1102-00 
313-1334-00 

321-0335-00 
313-1104-00 
313-1102-00 
313-1103-00 
313-1103-00 
313-1272-00 

313-1103-00 
313-1471-00 
313-1102-00 
321-0334-00 
321-0289-00 
321-0422-00 

308-0643-00 
313-1470-00 

S e r i a l / A s s d l y  ND. 
Effective Dscont Ibne & Descripticm 

SEMICOND DVC,DI:RECT,SI.40V,3.OA 
SEMICOND DVC.DI:RECT,SI.40V.3.OA 
SEMICOND DVC.DI:RECT.SI.40V,3.OA 
SEMICOND DVCpDI:RECT,SI.4OV,3.OA 
SEMICOND DVC,DI:RECT,SI ,400V,lA 
SEMICOND DVC,DI:RECT,S1,400V,lA 

SEMICOND DVC.DI :RECT,SI ,400V. 1A 
SEMICOND DVC,DI :RECT,SI ,400V. 1A 
SEMICOND DVC.DI:RECT,SI.400V,lA 
SEMICOND DVC,DI:RECT,SI,400V,lA 
FUSE.CARTRIffiE:FAST BLOW,4A,125V 
FUSE,WIRE LEAD: 54,125V 

TEW.IINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
(QWNTITY OF 3 )  
TEtWINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
(QWNTITY OF 3 )  
CONN.RCPT.ELEC:CKT 8D.1 X 2.0.2 SPACING 
COIL.RF: FIXED, 5Ui,+/-20% 
COIL.RF:FIXED.27 UH,20% 
COIL,RF: FIXED.27 UH,20% 

COIL,RF:FIXED,27 UH,20% 
COIL,RF:FIXED,27 UH,20% 
TRANSISTOR: PNP,SI ,TO-18 

TRANSISTOR:NPN,S~ ,TO-18 
TRANSISTOR:HISFE, N-CWNNEL, SI  ,TO-220 
TRANSISTOR: PNP,SI ,TO-92 

RES,FXD.FILM:390K,YA,0.2W 
RES.FXD.FILM:390K.YA,002W 
RES,FXD,FILM:27M OME1,5%.0.5W 
RES,FXD,FILM:l00K OME1,5%.0.2W 
RES,FXD.FILM:1.2K OME1,5"A,0.2W 
RES,FXD,FILM:47K OM,5%,0.2W 

RES,FXD,FILM:3K OHM,5%,0.2W 
RES.FXD, FILM:301K OM,l%,O.l29J,TC=TO 
RES,FXD,FILM:lM OME0.1%,0.129J.TC=T2 
RES,FXD.FILM:l.SK 0M,5%,0.2W 
RES,FXD.FILM:lK OM,5%,0.2W 
RES.FXD.FILM:330K M.5%,0.2W 

RES,FXDrFILM:30.1K OtM.l%,O.l25W,TC=TO 
RES,FXD,FILM:l00K OME1,5%,0.2W 
RES,FXD,FILM:lK OM,%,0.2W 
RES,FXD,FILM:lOK OM.5%,0.2W 
RES.FXD.FILM:lOK OM,5%,0.2W 
RES.FXDeFILM:2.7K OM,5%,0.2W 

RES,FXD,FILM:lOK OM,5%,0.2W 
RES,FXD,FILM:470 OM.5%,0.2W 
RES.FXD,FILM:lK OW,5%,0.2W 
RES,FXD,FILM:29.4K OtM,1%.0.125W.TC=TO 
RES,FXD,FILM:lO.OK OtM,1%.0.125W.TC=TO 
RES. FXD, FILM:243K OM. 1%. 0.125W.TC=TO 

RES,FXD.MJ:0.2 om,5%,l/ow 
RES,FXD,FILM:47 OM,5%.0.2W 

m. 
Code m. Par t  No. 

80009 152-0946-00 
80009 152-0946-00 
80009 152-0946-00 
80009 152-0946-00 
04713 SR1977KRL 
04713 SR1977KRL 

04713 SR1977KRL 
04713 SR1977KRL 
04713 SR1977KRL 
04713 SR1977KRL 
80009 159-0255-00 
71400 A5 

22526 48283-036 

22526 48283-036 

27264 10-10-1024 
TK1345 108-0554-00 
34479 RL1284 
34479 RL1284 

34479 RL1284 
34479 RL1284 
80009 151-0301-00 
04713 SPS8801 
03508 X38L3118 
80009 151-0301-00 

04713 ST899 
04713 IRF820 
04713 IRF820 
04713 ST899 
04713 IRF820 
80009 151-0188-00 

57668 TR2OJE 390K 
57668 TR2OJE 390K 
19701 5053CX270KOJ 
57668 TR20JE100K 
57668 TR20JEOlK2 
57668 TRZOJE 47K 

57668 TR20JE 03K0 
07716 CEAD30102F 
91637 CMF55116D10003B 
57668 TR20JEOlK5 
57668 TR2OJEOlKO 
80009 313-1334-00 

57668 RB14EXE30Kl 
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2 4 5 5 8  R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
2 4 4 5 8 / 2 4 5 5 B  S e r v i c e  

T e k t m i x  
Corpcnent No. P a r t  No. 

A3R1060 313-1470-00 
A 3 R l E l  313-1202-00 
A3R1062 313-1682-00 
A3R1053 313-1202-00 
A3R1064 313-1202-00 
A3R1065 315-0154-00 

S e r i a l / M l  y Ib. 
E f f e c t i v e  ascent Ibne & kc r i p t i on  

RES,FXD,FILM:47 OtM.Yk.0.2U 
RES,FXD,FILM:2K OtM.5%,0.2U 
RES.FXD,FILM:6.8K OtM,5%,0.2U 
RES,FXD.FILM:ZK OtM.%.0.2U 
RES.FXD,FILM:EK OtM,5%,0.2U 
RES,FXD,FILM:150K O W , 5 % , 0 . 2 9  

RES,FXOrFILM:2K OtM,5%,0.2U 
RES.FXD.FILM:6.K OtM.5%,0.2U 
RES.FXD.FILM:2K OtM,5%,0.N 
RES,FXD,CMPSN:36K OW.5%.1W 
RES,FXD,FILM:47 OtM,5%.0.2U 
RES,FXD,FILM:430 O t M . 5 % , 0 . 2 9  

RES,FXD,FILM:6.49K Ott4,l%,O.l25W,TC=TO 
RES,FXD,FILM:6.49K Ott4,1%,0.125W,TC=TO 

RES,FXD,FILM:l2,1K Ott4.1%,0.125W.TC=TO 
RES,FXD,FILM:300 OtM.5%,0.5W 
RES,FXD,FILM:470K OtM,5%.0.2W 
RES,FXD,FILM:27K OtM,5%,0.2W 
COIL,RF:FIXED,2.4UH 
RES,THERMAL:5K LM.1,lUX.NTC 

SWITCH,THRMSTC:K,OPEN 97.8.CL 75.6, lOA 
'TRANSFORMER.RF:cOmON MODE. 1 3 m . 0 . 5 4  
XMR.RJR.STPDN: 
CPLR,OPTOELECTR: LED, 5KV. ISOLATION 
MICROCKT.LINEAR:BIPOCAR.P\rM RJR SPLY CONT 
CPLR.0PTOELECTR:LED.5KVq ISOLATION 

MICROCKT,ffiTL:DWL D FLIP-FLOP 
MICROCKT,ffiTL:DWL MOS CLOCK DRIVER 
MICROCKT. L1NEAR:VOLTAGE REGULATOR, POS,ADJ 
SEMICOND DVC,DI :ZEN , S I  ,6.2V, 5%,400MJ, DO-7 
SEMICOND DVC,DI :ZEN,SI.12V.5%.0.4W.DO-763B 
BUS .CONDUCTOR: D W Y  RES.0.094 OD X 0 . 2 2 5  L 

BUS,CONDUCTOR: D W Y  RES.0.094 OD X 0 .225  L 
BUS ,CONDUCTOR: D W Y  RES .0.094 OD X 0.225 L 
BUS,CONOUCTOR:DWY RES.0.094 OD X 0 .225  L 
BUS, CONDUCTOR: O W Y  RES ,O. 094  OD X 0 .225  L 
TRANSFORMER.RF: PCWER HIGH FREQJENCY 

Mr. 
bck Mr. P a r t  No. 

57668 TR2OJE 47E 
57668 TR20JE02KO 
57668 TR20JE 06KE 
57668 TR20JE02KO 
57668 TR20JE02KO 
57668 NTR25J-E150K 

57668 TR20JE02KO 
57668 TR20JE O M  
57668 TR20JE02KO 
01121 683635 
57668 TR20JE 47E 
19701 5043CX43OROJ 

19701 5033RC20KOCC 
57668 TR20JE 04K7 
07716 CEAD18700F 
19701 5043CX51ROOJ 
07716  CEADM9OOF 
07716 CEADM9OOF 

07716 CEAD12101F 
19701 5053CX300ROJ 
80009  313-1474-00 
57668 TR2OJE 27K 
TK2042 ORDER BY DESCR 
15454 1K502K-220-EC 

93410 430-1537 
20462 4096  
02113 C1310 
09019 Hl lAX1139R 
12969 UC494ACN 
09019 H l lAX1139R 

REV SEP 1989 

Scans by ArtekMedia © 2007



24558 Replaceable E lec t r i ca l  Parts 
24458/24558 Service 

c4 . .It No. 
A4 
A4C2830 
A4C2835 
A4C2851 
A4C2855 
AN2860 

A4C2835 
A4C2901 
A4C2911 
A4C2912 
A4C2913 
A4C2926 

A4C2940 
A4C2950 
A4C2960 
A4C2970 
A4C2980 
A4C2990 

A4R2805 
A4R2830 
A4R2841 
A4R2842 
A4R2843 
A4R2844 

T e k t m i x  Serial/Assably b. 
Part No. Effective Dsumt Nane B Description 

670-9493-02 CIRCUIT BD ASSY:READWT 
281-0909-00 CAP,FXD,CER D l  :0.022UF,20%.50V 
281-0909-00 CAP,FXD,CER D l  :0.022UF.2G%.50V 
281-0909-00 CAP. FXD.CER DI:O. 022UF,20"/..50V 
281-0909-00 CAP,FXD,CER OI:O.O22UF,20"/.,50V 
281-0909-00 CAP, FXD,CER 01 :0.022UF,20%.50V 

281 -0909-00 CAP, FXD.CER D l  :O. 022UF,20%.50V 
CAP, FXD.CER DI:O. 022UF. 20%,50V 
CAP.FXD,CER 01 :0.01UF.10%,1OOV 
CAP,FXD,CER OI:O.O22UF,20"/.,50V 
CAP.FXD,CER 01 :0.022UF,20%.50V 
CAP. FXD.CER DI:0.022UF.20%.50V 

CAP.FXD.CER DI:O.O22UF,20%.50V 
CAP,FXD,CER DI:O.O22UF,20"/.,5OV 
CAP, FXD,CER DI:0.022UF.20%,50V 
CAP, FXD,CER 01 :O. 022UF, 20%,50V 
CAP.FXD,CER 01 :0.022UF,20%,50V 
CAP, FXD.CER 01 :0.022UF,20%,50V 

RESrFXD,FILM:4.7K OW,%,O.ZU 
RES,FXD.FILM:lOO OW.5%,0.ZU 
RES.FXD,FILM: 1OK OW,5%,0.2W 
RES,FXD.FILM:lOK om,sx,o.ZU 
RES,FXO,FILM:4.7K OW,S%,O.ZU 
RES.FXD,FILM:4.7K OW.YA,O.ZU 

Mr. 
tk& Hfr. Part No. 
80009 670-9493-02 
54583 M412X7RlH223M-T 
54553 M412X7RlH223M-T 
54583 M412X7RlM23M-T 
54553 MA12X7RlH223M-T 
54553 MA12X7RlH223M-T 

54583 M412X7RlH223M-T 
54583 M412X7RlH223M-T 
04222 MA201C103KA4 
54583 M412X7RlH223M-T 
54583 M412X7RlM23M-T 
54583 MAlZX7RlH223M-T 

54583 MAl2X7RlH223M-T 
54583 MA12X7RlH223M-T 
54533 M412X7RlM23M-T 
54553 M412X7RlM23M-T 
54553 M41W7RlH223M-T 
54583 MAlW7Rltt223M-T 

57668 TRLNE 04K7 
57668 TR20JE100E 
57668 TR2NElOKO 
57668 TRPOJElOKO 
57668 TRLOJE 04K7 
57668 TR2OJE 04K7 

RES,FXD.FILM:4.7K OW,YA,0.2W 57668 TRLOJE 04K7 
RES.FX0,FILM:lOK OW,YA,O.ZU 57668 TRLOJElOKO 
RES.FXD.FILM: 1OK OW,5%.0.ZW 57668 TRLOJElOKO 
RES, FXD,FILM: 12.0K OM,0.25%,0.125W.TC=T2 07716 CEAC12001C 
RES,FXD,FILM:5K OW,0.25%.0.12W.TC=T2 19701 5033RC5KM)CC 
RES,FXD,FILM:30K OW.O.YA.O.l25W,TC=T2 19701 5033RC3OKOOO 

RES,FXD,FILM:30K OW.O.5%,0.125W.TC=TL 19701 5033RC3OKOOD 
RES,FXD,FILM:lK OW,.5%,O.N 57668 TR20JEOlKO 
RESrFXD,FILM:1.13K ~.1%,0.125W.TC=TO 07716 CEAD11300F 
RES,FXD,FILM:15K OW,l%.O.ZU.TC=TO 57668 CRBZO FXE 15K0 
RES,FXD,FILM:2K OW,%,O.ZW 57668 TR20JE02KO 
RES, FXD, FILM:200K OW. l%,O.ZW.TC=TO 91637 CCF50G20002F 

RES,FXD,FILM:lOOK OW, l%.0.2W,TC=TO 
RES.VAR,NONMJ:TMR.lOK OW.20"A,O.W 
RES, FXD, FILM: 50K OW,1%.0.125W,TC=TO 
RES, FXO,FILM:33M OW,YX,O.ZU 
RES.FXD,FILM:lL.lK OW,l%,O.ZW,TC=TO 
RES,FXD,FILM:50K OW,l%.O.125W.TC=TO 

RES,FXO.FILM: 100K OW.l%,O.l25W,TC=TO 
RES,FXD,FILM:200K OW, l%,O.ZU,TC=TO 
RES,FXD,FILM:2.74K OM.0.5%,0.125W.TC=T2 
RES,FXD,FILM:2K OM,1%,0.2W.TC=TO 
RES,FXD,FILM:20K OW.l%,O.ZU,TC=TO 
RES,FXD,FILM:4.7K OW.9A.O.ZW 

RES,FXO.FILM:4.7K OW.S%,O.ZW 
RES.FXD,FILM:l.SK OW.5"A.O.ZU 
RES, VAR,NONMJ:TM, 1K OW,2!X,0.5W 
RES,FXD,FILM:200K OW,l%,O.ZU,TC=TO 
RES,FXO,FILM:l00K OW. l%.O.ZW,TC=TO 
RES.FXO.FILM:12.1K OW.l%,O.ZU.TC=TO 

CRBLO FXE lOOK 
GF06Vl 10 K OW 
NA55D5002F 
313-1334-00 
CRBEO FXE 12K1 
NA55D5002F 

5033EDlOWOF 
CCF50G2OW2F 
NC55C2741D 
CRB20 FXE 2K00 
CRB20 FXE 20KO 
TR20JE 04K7 

TR2OJE OM7 
TR2MEOlK5 
GFO6Vl 1 K OW 
CCF50G20002F 
CRB20 FXE lOOK 
CRB20 FXE 12K1 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

Carpolent Wo. 

A4U2800 
A4U2805 
A4U2810 
A4U2820 
A4U2830 
A4U2835 

A4U2850 
A4U2855 
A4U2860 
A4U2865 
A4U2870 
A4U2880 

A4U2885 
A4U2890 
A4U2900 
A4U2905 
A4U2910 
A4U2920 

A4U2930 
A4U2935 
A4U2940 
A4U2950 
A4U2960 
A4U2965 

A4U2970 
A4U2980 
A4U2985 
A4U2930 
A4U2935 
A4VR2805 

A4VR2925 
A4W411 
A412851 
A4W2913 

Tekttwi x 
Part Wo. 

156-0514-00 
156-0514-00 
156-0382-00 
156-1191-01 
156-1172-00 
156-0479-00 

Seri a1 / M I  y Ho . 
Effective k u r t  Nare & Description 

MICROCKT,ffiTL:CMOS,DIFF 4 C W N E L  MIX 
MICROCKT.ffiTL:CMOS, D I F F  4 C W N E L  MW: 
MICROCKT.ffiTL:QWD 2- INP NAND GATE 
MICROCKT, LINEAR:BIFET.DUAL OPNL AMPL,SCRN 
MICROCKT,DG'rL:DUL 4 B I T  B IN  CNTR 
MICROCKT,ffiTL:QWD 2 - INP  OR GATE 

MICROCKT, f f iTL:DWL D FLIP-FLOP 
MICROCKT,DGTL:QWD 2- INP NOR GATE 
MICROCKT, f f i T L :  UNIV SHIFT/STORAGE REGISTER 
MICROCKT,ffiTL:8 STG SHF & STORE BUS RGTR 
MICROCKT,ffiTL:DWL 4 B I T  B I N  CNTR 
MICROCKT.0GTL:DWL D FLIP-FLOP 

MICROCKT,DGTL:TRIPLE 3 - INP  NAND GATE 
MICROCKT.ffiTL:QWD 2- INP NAND GATE 
MICROCKT,DGTL:TRIPLE 3 - INP  NAND GATE 
MICROCKT.DGTL: STTL, 1 0  B I T  REGISTER 
MICROCKT, LINEAR:D/A CONVERTER 
IC,MEMORY:NMOS,SW;2K X 8,150NS; - 0 I P 2 4 . 6  

MICROCKT , f f i TL :  4096  X 8 EPROM, PRGM 
MICROCKT.ffiTL:OCTAL BFR W/3 STATE W T  
MICROCKT.ffiTL:DWL 4 B I T  B IN  CNTR 
MICROCKT,DGTL:DWL D FLIP-FLOP 
MICROCKT, DGTL: 8 STG SHF & STORE BUS RGTR 
MICROCKT,ffiTL:QWD 2- INP NAND W r E  

MICROCKT,DGTL:TTL.QUAO 2- INP AND GATE 
MICROCKT,ffiTL:QWD 2- INP NAND GATE 
MICROCKT,DGTL:BIDIRECT UNIV SR 
MICROCKT.ffiTL:QWD 2- INP ECXL OR GATE 
MICROCKT,DGTL:8-BIT PRL-OD SER SHF RGTR 
SEMICOND DVC,DI:ZEN,SI,8.2V.5%,0.4W,DO-7 

SEMICOND DVC,DI :ZEN.SI ,5V, 1%,40W,DO-7  
CA ASSY,SP,ELEC:26,28 AWG.2.25 L.RIBBON 
BUS,CONDKTOR: DUMY RES.0.094 OD X 0 .225  L 
BUS.CONDKTOR:DUMY RES.0.094 OD X 0 .225  L 

Mr. 
Code Mr. Part Wo. 

02735 CD4052BF-98 
02735  CD4052BF-98 
01295 SN74LSOO(N OR J)  
80009 156-1191-01 
80009 156-1172-00 
80009  156-0479-00 

04713 SZGl95RL 
22526 ORDER BY OESCR 
24546  DM4 07  
24546 DM4 07  
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24558 R e p 1  aceable E l e c t r i c a l  P a r t s  
2 4 4 5 8 / 2 4 5 5 B  S e r v i c e  

T e k t r m i x  S e r i a l / k m b l y  No. 
Ccnpmmt b. P a r t  b. Effective Dsomt 

A5  670-9052-02 1 2 1  001  152999  
A5BT2570 146-0049-00 
A X 2 0 1 0  290-0943-02 
A X 2 0 1  1 290-0943-02 
A X 2 1 0 1  281-0909-00 
A5C2110 281-0814-00 

Mr. 
Code Mr. P a r t  No. 

80009  670-9052-02 
8 1 8 5 5  LTC-7P 
55680  UVXl E 4 7 W l T D  
55680  UVXl E 4 7 W l T D  
54583  MA12X7RlH223M-T 
04222 MA lO lA lO lKAA 

Ilane & D g c r i p t i c m  

CIRCUIT BD A5SY:DIGITAL CONTROL 
BATTERY. STORAGE:3.5V, 750MAH 
CAP, FXD, ELCTLT:47UF, 20%,25V 
CAP, FXD. ELCTLT:47UF,20%.25V 
CAP,FXD,CER D l  :0.022UF.20%,50V 
CAP.FXD.CER D l  : l o 0  PF, lG%.lOOV 

CAP, FXD.CER D I  :0.022UF.20%.50V 
CAP.FXD,CER DI:0.022UF.20%.50V 
CAP, FXD, ELCTLT:47UF, 20%. 25V 
CAP,FXD.CER DI:O.O22UF,20%,50V 
CAP,FXD,CER DI:O.O22UF,20%.50V 
CAP, FXD,CER D I  :0.022UF,20%,50V 

MAl2X7RlH223M-T 
MA12X7RlH223M-T 
MA12X7RlH223M-T 
1850.47K50ABB 
ORDER BY DESCR 
1850.47K50ABB 

CAP, FXD.MTLZD:O.EEUF, 10%.63V 
CAP, FXD.MTLZD:O. l U F ,  10%.63V 
CAP,FXD,MTUD:O.lUF, 10%,63V 
CAP, FXD,CER D I  :0.022UF,20%,50V 
CAP, FXD, ELCTLT: 15UF,20%,20V 
CAP.FXD,CER D I  :0.022UF,20%,50V 

'rK1573 ORDER BY DESCR 
55112  185/0.1/W63/ABA 
55112 185 /0 .1 /W63 /PR4  
54583 MA12X7RlH223M-T 
05397  T368B156M20AS 
54583  MAl2X7RlH223M-T 

CAP,FXD,CER DI:O.O22UF,20%,5OV 
CAP. FXD. ELCTLT:47UF. 20%. 25V 

55112  1850.47K50ABB 
TK1573 ORDER BY DESCR 

CAP.FXD,MTUD:0.22UF,10%,63V 
CAP. FXD,CER D I  :0.022UF,2PA,50V 
CAP. FXD.ELCTLT: 15UF,20%,20V 
CAP,FXD.CER D l  :0.022LIF,20%,50V 
CAP. FXD,CER D I  :O. 022UF,20%,50V 
CAP,FXD,CER D l  :270PF, lo%, 100V 

TK1573 ORDER BY DESCR 
54593 MA12X7RltQ23M-T 
05397  T368B156M020AS 
54583  MAl2X7RlH223M-T 
54583  MA12X7RllQ23M-T 
04222  MAlOlC271KAA 

CAP. FXD,CER D I  :0.022UF.20%.50V 
CAP, FXD.CER D l  :0.022UF,20%,50V 
CAP,FXD,CER D l  :0.022UF,20%,50V 
W\P,FXD,CER D I :33  PF,5%.50V 
CAP,FXD.CER D I  :82 PF,5%.100V 
CAP. FXD,CER D I  : 0.022UF. 2056.50V 

CAP,FXD,CER DI:O.O22UF,20%,50V 
CAP, FXD,CER D I  :O. 022UF,20%.50V 
CAP, FXD,CER DI:O.O22UF,20%,50V 
CAP,FXD.MTLZD:O.lUF, 10A,63V 
CAP,FXD.MTLZD:O.Z2UF,l0%.63V 
CAP,FXD.MTLZD:O.lUF,lG%,63V 

54583  MA12X7RlH223M-T 
54583 MA12X7RlH223M-T 
54583  MA12X7RlH223M-T 
55112  185/0.1/W63/ABA 
TK1573 ORDER BY DESCR 
55112  185/0.1/W63/ABA 

CAP.FXD.MTLZD:0.22UF,10%.63V 
CAP, FXD,CER D I  :0.022UF.20%.50V 
CAP.FXD,MTLZD:O.lUF. 10%.63V 
CAP, FXD,CER D I  :0.022UF.2WA,50V 
CAP, FXD,CER D I  :O. 022UF, 20%, 50V 
CAP,FXD,MTLZD:0.47UF,10%.50V 

TK1573 ORDER BY DESCR 
54583  MA12X7RllQ23M-T 
55112  185/0.1/W63/PR4 
54583  M12X7Rltf223M-T 
54583  MA12X7RlH223M-T 
55112 1850.47K5DABB 

TK1573 ORDER BY DESCR 
TK1573 ORDER BY DESCR 
55112  1850.47K50ABB 
55112 1850.47K50ABB 
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24558 Rep1 aceable Electr ica l  Parts 
2 4 4 5 8 1 2 4 5 5 8  Service 

Tektmix Serial/AsmblyNo. 
Part No. Effective [bcant 

322-3482-02 
3 1 3 - 1 1 0 2 - 0 0  
3 1 3 - 1 1 0 2 - 0 0  
3 1 3 - 1 1 0 4 - 0 0  
3 1 3 - 1 1 0 4 - 0 0  
3 1 3 - 1 1 0 3 - 0 0  

3 1 3 - 1 1 0 2 - 0 0  
313-1102-00 
3 1 3 - 1 1 0 3 - 0 0  
3 1 3 - 1 1 0 3 - 0 0  
3 1 3 - 1 1 0 3 - 0 0  
3 1 3 - 1 1 0 3 - 0 0  

3 1 3 - 1 1 0 3 - 0 0  
3 1 3 - 1 1 0 3 - 0 0  
3 1 3 - 1 2 0 3 - 0 0  
322-3360-02 
3 2 2 - 3 2 3 5 - 0 0  
3 2 2 - 3 1 9 3 - 0 0  

Wane & k r i p t i m  

RES, FXD, F I L M :  1 4 . 2 K  0ME1.0.5%,0.2W, T G T O  
RES,FXD,FILM:lK O M , % , O . a J  
RES,FXD.FILM:~K om,%,o.aJ 
RES,FXD,FILM: l O 0 K  OM.5%.0.2W 
RES,FXD,FILM: lOM OM,YA.0.2W 
RES,FXD,FILM:lOK OM.YA,O.ZW 

RES.FXD,FILM:lK OM.SA.0.2W 
RES,FXD,FILM:lK OM,5%.0.2W 
RES,FXD,FILM:lOK OM,5%,0.2W 
RES,FXD,FILM:IOK om,YA.o.zw 
RES,FXD,FILM:lOK OM,YA.O.2W 
RES.FXD.FILM:lOK OIM,YA,0.2W 

RES,FXD,FILM:lOK OM,5%.0.2W 
RES.FXD,FILM: 1OK OMP5%.0.2W 
RES,FXD,FILM:20K OM.5%.0.2W 
RES,FXD.FILM:54.9K OtM,O.SA,0.2W.TC=TZ 
RES, FXDVFILM:2.74K OtM, l%,0.2W,TC=TO 
RES.FXD.FILM:lK OM,l%,O.aJ.TC=TO 

w. 
Code Rfr.Partw0. 

5 7 6 6 8  CRB 2 0  DYE 1 4 K 2  
5 7 6 6 8  TR20JEOlKO 
5 7 6 6 8  TRZOJEOlKO 
5 7 6 6 8  TR2OJE100K 
5 7 6 6 8  TRZOJE100K 
5 7 6 6 8  TR20JElOKO 

5 7 6 6 8  TR20JEOlKO 
5 7 6 6 8  TR2OJEOlKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TR2OJElOKO 
5 7 6 6 8  TRZOJElOKD 
5 7 6 6 8  TRZOJElOKO 

5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TR2OJE20K 
5 7 6 6 8  CRB20 DYE 54K9 
5 7 6 6 8  CRBZO FXE 2 W 4  
5 7 6 6 8  CRB20 FXE lKOO 

5 7 6 6 8  CRB20 FXE 2 K 7 4  
5 7 6 6 8  CRBZO FXE lKOO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TR20JE100K 

5 7 6 6 8  TRZOJE100K 
5 7 6 6 8  TR2OJEOlKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJEOlKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TR20JElOKO 

RES,FXD,FILM: 1OK OM.5%.0.2W 
RES,FXD,FILM:lOK OM,5%,0,2W 
R E S , F X D , F I L M : l O K  OM,5%,0.2W 
R E S . F X D . F I L M : l O K  OM.5%,0.2W 
RES, FX0,FILM: 1OK OM,5%,0.2W 
RES.FXD,FILM: 1OK OM.5%,0.2W 

5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJE100K 
5 7 6 6 8  T R Z O J E l O K  
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TRZOJElOKO 

5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  T R Z O J E l O M  
5 7 6 6 8  TR2OJElOKO 
5 7 6 6 8  T R 2 O J E l O K  
5 7 6 6 8  TRZOJElOKO 
5 7 6 6 8  TR2OJElOKO 

RES.FXD.FILM:lOK OW,5%,0.2W 
RES.FXD,FILM: IOK om.s./.,o.zw 
RES,FXD.FILM:lOK OM.5%.0.ZW 
RES,FXD.FILM:lOK OM,5%,0.N 
RES,FXDrFILM:13K OM,0.5%,0.2W.TC=TZ 
RES. FXO. F I L M :  1 4 . 2 K  OM,O.  5%, 0.2W, TC=TO 

RES,FXD,FILM:lOK OM,0.5%,0.2W,TC=T2 
RES.FXD.FILM:lOO OH.(,5%.0.2W 
RES,FXD.FILM:23.7K OtM.l%,O.ZW.TC=TO 
RES,FXD.FILM:lOK OM,0.5%,0.2W,TC=T2 
RES,FXD,FILM:lOK OM,O.YA,0.2W.TC=T2 
RES.FXD.FILM: lOK OM,5%.0.2W 

TRZOJElOKO 
TR20JElOKO 
TRZOJElOKO 
TRZOJElOKO 
CRBZO DYE 1 3 K 0  
CRB 2 0  DYE 1 4 K 2  

CRB 2 0  DYE lOKO 
TRZOJE100E 
CRBZO FXE 23K7 
CRB 2 0  DYE lOKO 
CRB 2 0  DYE lOKO 
TRZOJElOW 
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24558 Rep1 aceable Electrical Parts 
24458/24558 Service 

Tektmni x Serial/Assenbly No. 
bmmmt Nu. Part Ib. Effective Dsmnt 

A5R2470 313-1681-00 
A5R2471 313-1681-00 
A5R2501 313-1331-00 
A5R2502 313-1103-00 
A5R2503 313-1103-00 
A5R2504 313-1103-00 

A5R2505 313-1103-00 
A5R2506 322-3235-00 
A5R2510 313-1103-00 
A5R2511 313-1102-00 
A5R2512 313-1102-00 
A5R2513 313-1103-00 

A5R2520 322-3177-02 
A5R2521 322-3177-02 
A5R2522 313-1103-00 
A5R2523 313-1683-00 
A5R2524 313-1683-00 
A5R2530 3 1  5-0106-00 

RES. FXO, FILM: 100 OM,5%,0.2W 
RESrFXD,FILM:68K OM,Sk,0.2W 
RES,FXD,FILM:2.74K OtH,l%,O.2W,TC=TO 
RES,FXD,FILM:2.74K OM.l%,0.2W,TC=TO 
RES,FXD,FILM:2,74K OM,1%,0.2W.TC=TO 
RES.FXD,FILM:lOK OM.5%,0.2W 

RES, FXD,FILM:lK OM,5%,0.2W 
RES,FXD.FILM:lOK OM,5%.0.2W 
RES,FXD.FILM:lK OM,5%,0.2W 
RES,FXD,FILM:lOK M.5%,0 .2W 
RES,FXD,FILM:lK OM.5%.0.2W 
RES,FXD,FILM:680 OM.5%,0.2W 

RES, FXD, FILM:330 OM,5%.0.2W 
RES,FXD,FILM:2.2K OM.5%,0.2W 
RES,FXD,FILM:330 OM,5%,0.2W 
RES,FXD, F1LM:lOK OM,5%.0.2W 
RES,FXD,FILM:lOK OM,5%,0,2W 
RES,FXD,FILM:lK OM.l%,0.2W.TC=TO 

RES.FXD.FILM:lOK OH.(,5%,0.2W 
RES,FXD,FILM:lOOK 0M,5%,0.2W 
RES,FXD,FILM:5.1K OM,5%,0.2W 
RES,FXD,FILM:lOK OM.5%,0.2W 
RES, FXD,FILM:lOK OM,5%,0.2W 
RES, FXD,FILM:2.2K OM.Yk.0.2W 

RES,FXD,FILM:lOK OM,Sk,O.2W 
RES,FXD,FILM:lOK OM.5%.0.2W 
RES. FXD,FILM:lOK OM,5%,0.2W 
RES.FXD,FILM:lOK OM,5%,0.2W 
RES,FXD.FILM:lOK OM.5%,0.2W 
RES, FXD,FILM:lOK OIP1.5%,0.2W 

Mr. 
Co& Mr. Part k. 

57668 TR2OJE W E  
57668 TR2OJE W E  
57668 TRPOJE 330E 
57668 'TRPOJElOKO 
57668 TRZOJElOKO 
57668 TR2OJElOKO 

57668 TR2OJElOKO 
57668 CRB20 FXE 2K74 
57668 TR2OJElOKO 
57668 TR20JEOlKO 
57668 TR20JEOlKO 
57668 TR2OJElOKO 

CRB 20 DYE 681E 
CRB 20 DYE 681E 
TR2OJElOKO 
TR2OJE 68K 
TR2OJE 68K 
CB1065 

TR2OJEl OOE 
TR2OJE 68K 
CRB20 FXE 2K74 
CRB2O FXE 2K74 
CRB20 FXE 2K74 
TRPOJElOKO 

57668 TR20JE 330E 
57668 TR2OJE 02K2 
57668 TR2OJE 330E 
57668 TRPOJElOKO 
57668 TR2OJElOKO 
57668 CRB20 FXE 1K00 

57668 TR2OJEl OKO 
57668 TR2OJElOM 
57668 TR2OJE 5 K l  
57668 TRZOJElOKO 
57668 TR2OJElOKO 
57668 TR20JE 02K2 

57668 TR20JE100E 
57668 TR20JE 02K2 
57668 TR20JE 5 K l  
57668 CR820 FXE lKOO 
57668 CR820 FXE 2K74 
57668 CRB20 FXE lKOO 
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24558 Rep1 aceable Electrical Parts 
24458/24558 Service 

T e k t r w i x  
Part No. 

313-1103-00 
313-1103-00 
313-1103-00 
313-1103-00 
313-1103-00 
313-1103-00 

313-1103-00 
313-1103-00 
313-1103-00 
313-1103-00 
313-1103-00 
313-1203-00 

313-1203-00 
315-0107-00 
315-0107-00 
322-3235-00 
313-1102-00 
313-1102-00 

322-3193-00 
313-1101-00 
313-1103-00 
313-1103-00 
131-0608-00 
131 -0608-00 

131-0608-00 
131-0608-00 
156-1589-00 
156-1342-01 
160-5370-04 
156-0865-00 

156-0391-00 
156-0956-00 
156-2396-00 
160-5061-00 
160-5371-04 
156-0865-00 

156-0865-00 
156-0956-00 
156-0513-03 
156-1486-00 
156-1200-01 
156-1200-01 

156-0388-00 
156-1065-00 
156-2473-00 
156-0513-03 
156-1126-01 
156-1191-01 

156-0513-03 
156-0513-03 
156-1722-00 
156-0469-00 
156-0513-03 
156-1200-01 

156-1200-01 
156-0895-00 
156-0804-00 
156-1026-00 

Serial /Asserbly No. eM. 
Effective Dsamt Hne & Description Code Wr. PartNo. 

RES,FXD,FILM:lOK OtM,5%,0.2W 57668 TREOJElOKO 
RES,FXD,FILM:lOK OtM,5%,0.2W 57668 TREOJElOKO 
RES.FX0,FILM:lOK OtM.5%.0.2W 57668 TRZOJElOKD 
RES,FXD.FILM:lOK OtM,5%,0.2W 57668 TRLOJElOKO 
RES,FXD,FILM:lOK OtM.5%,0.2W 57668 TR2OJElOKD 
RES.FXD.FILM:lOK OtM.5%.0.2W 57668 TR2OJElOKD 

RES,FXD,FILM:lOK OtM.5%,0.2W 57668 TRZOJElOKO 
RES.FXD.FILM:lOK OtM.5%.0.2W 57668 TRLOJElDKO 
RES,FXD,FILM:lOK OtM,5%,0.2W 57668 TRLOJElDKO 
RES,FXD.FlLM:lOK OtM.5%,0.2W 57668 TR2OJElOKD 
RES.FXD.FILM:lOK OtM.5%,0.2W 57668 TR2OJElOKD 
RES,FXD.FILM:EOK OtM,5%,0.2W 57668 TR2OJE20K 

RES.FXD, FILM:20K OtM.5%,0.2W 57668 TR2OJE20K 
RES,FXD.FILM:lOM OME5%.0.2W 01121 CB1075 
RES.FXD.FILM:lOM DME5%,0.25W 01121 CB1075 
RESrFXD.FILM:2.74K OtMr1%,0.2W.TC=T0 57668 CRB20 FXE 2K74 
RES.FXD.FILM:lK OH4.5%.0.2W 57668 TR2OJEOlKO 
RES, FXD, F1LM:lK OM,%.0.2W 57668 TRZOJEOlKD 

RES.FXD.FILM:lK OM,l%,0.2W,TC=TO 57668 CRB20 FXE lKOO 
RES.FXD.FILM:lOO OH4,5%,0.& 57668 TR2OJE100E 
RES.FXD.FILM:lOK OM.5%,0.& 57668 TR2OJElOKO 
RES,FXD.FILM: 1OK OtM.5%,0.2W 57668 TREOJEIW) 
TEHINAL.PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
TEHINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 

TEHINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
TEHINAL.PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036 
MICROCKT, LINEAR: DIA CONV, 12 BIT ,HS,MONO 06665 DAC312FR 
MICROCKT. DGTL : NMDS, MRI, 8-BIT W/CLK 04713 SC67127P 
MICROCKT,ffiTL:65536 X 8 EPROM,PRGM 80009 160-5370-04 
MICROCKT.ffiTL:OCTAL D FF WICLR 80009 156-0865-00 

MICROCKT.ffiTL:LSTTL,HEX D TYPE FF WICLEAR 04713 74LS174(N OR J )  
MICROCKT,ffiTL:OCTAL BFR W/3 STATE OUT 18324 N74LS244(N OR F) 
MICROCKT,LINEAR:BIPOLAR,MPU RESET GENERATOR 01295 TL7705 ACP 
MICROCKT, OGTL: P R O G M L E  LOGIC DEVICE 80009 160-5061-00 
MICROCKT , OGTL : 65536 X 8 EPROM. PRGM 80009 160-5371-04 
MICROCKr,DGTL:OCTAL D FF WICLR 80009 156-0865-00 

MICROCKT,DGTL:OCTAL D FF WICLR 80009 156-0865-00 
MICROCKT.CGTL:OCTAL 8FR W/3 STATE OUT 18324 N74LS244(N OR F) 
MICROCKT,LINEAR:CMOS,8 CHAN ANALOG MUX 04713 MC14051BCL 
MICROCKT, E T L :  CMDS .8 CHANNEL OATA SEL 02735 CD4512BFX 
MICROCKT.LINEAR:BIFET.QUAD OPNL AMPL,SCRN 80009 156-1200-01 
MICROCKT, LINEAR:BIFET,QUAD OPNL AMPL. SCRN 80009 156-1200-01 

MICROCKT,ffiTL:DWL D FLIP-FLOP 01295 SN74LS74 N OR J 
MICROCKT,ffiTL:OCTAL D TYPE TRPNS LATCHES 01295 SN74LS373N 
IC,MEMORY:CMOS,SR44;8K X 8,200NS.10UA TKC961 uPD4464C-20 
MICROCKT.LINEAR:CMOS.8 CHAN ANALOG MUX 04713 MC14051BCL 
MICROCKT, L1NEAR:VOLTAGE CMPAR4TOR.SELECTED 01295 LM311JG4 
MICROCKI, L1NEAR:BIFET. DUAL OPNL AMPL. SCRN 80009 156-1191-01 

MICROCKT,LINEAR:CMOS.8 CHAN ANALOG MUX 04713 MC14051BCL 
MICROCKT,LINEAR:CMOS,8 CHAN ANALOG MUX 04713 MC14051BCL 
MICROCKT.ffiTL: FITL. HEX INVERTER 04713 K74F04ND 
MICROCKT,ffiTL:3-LINE TO 8-LINE DECODER 01295 SN74LS138N 
MICROCKT, LINEAR:Cm)S,8 CHAN ANAL& MUX 04713 MC14051BCL 
MICROCKT, LINEAR:BIFET,QUAD OPNL AMPL,SCRN 80009 156-1200-01 

MICROCKT, LINEAR:BIFET,QUAD OPNL AMPL, SCRN 80009 156-1200-01 
MICROCKT ,OGTL: 14-BIT BINARY CWNTER 04713 MC14020BCL 
MICROCKI, ffiTL :QWDRUPLE S-R LATCH 04713 74LS279(N OR J) 
MICROCKT,DGTL:4 LINE TO 1 LINE DECODER 18324 74LS154N 
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Tektmnix Serial/berbly No. 
Caranent No. Part No. Effective Ibcorrt 

A5VR2420 152-0278-00 
A5W511 174-0002-00 
A5W512 174-0001 -00 
A5W2070 131-0566-00 
AW2540 131-1817-01 
A5W2610 131-1817-01 

24558 Rep1 aceable Electrical Parts 
24458124558 Service 

Mr. 
Ilme & Description Cui? Hfr. Part No. 

SEMICOND DVC,DI:ZEN, SI ,3V,5%,0.4W,L0-7 80009 152-0278-00 
CA ASSY,SP,ELEC:26,28 AWG.2.O L 80009 174-0002-00 
CA ASSY,SP,ELEC:34,28 AWG,2.O L 80009 174-0001-00 
BUS, CONDLKTOR:DLMMY RES, 0.094 OD X 0.225 L 24546 OMA 07 
BUS,CONDLKTCR:22 AWG,Z.O TO 2.125 SPACING TK1492 ORDER BY DESCR 
BUS,CONDLKTOR:22 AWG, 2.0 TO 2.125 SPACING 'TK1492 ORDER BY DESCR 

BUS,CONDLKTCR:DLMMY RES,0.094 OD X 0.225 L 24546 OMA 07 
XTAL UNIT.QTZ:10.000MHZ,O.O1%SER RESONANT 14301 011-669-02923 
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2 4 5 5 8  R e p 1  aceabl e E l e c t r i c a l  P a r t s  
2 4 4 5 8 / 2 4 5 5 8  S e r v i c e  

T e k t m i x  Seri al/Asmbly Mn. 
P a r t  Mn. E f f e c t i ~  Ibcont 

671-0965-00 152001  
290-5009-00 
290-5009-00 
283-5098-00 
283-5188-00 
283-5098-00 

290-0943-02 
283-5098-00 
283-5098-00 
283-5098-00 
283-5098-00 
283-5098-00 

283-5098-00 
283-5098-00 
283-5098-00 
285-1301-01 
283 -51  14-00 
283-5114-00 

283-5003-00 
283-5003-00 
285-1301-01 
290-0943-02 
283-5114-00 
283-5114-00 

290-5009-00 
283-5098-00 
283-5098-00 
283-5098-00 
290-5009-00 
283-5114-00 

283-5197-00 
283-5003-00 
285-1301-01 
283-5114-00 
283-5114-00 
283-5114-00 

283-5114-00 
283-5098-00 
283-5098-00 
283-5098-00 
283-5098-00 
283-5098-00 

283-5188-00 
283-5098-00 
283-5098-00 
283-5197-00 
283-5098-00 
283-5098-00 

283-5098-00 
283-5098-00 
283-51 14 -00  
283-5098-00 
283-5098-00 
283-5114-00 

283-5114-00 
283-5114-00 
283-5098-00 
283-5114-00 

h e  O e s c r i p t i o n  

CIRCUIT BD ASSY:CONTROL/READOU/BUFFER 
CAP, FXD, ELCTLT: 15UF, 25V 
CAP, FXD. ELCTLT: 15UF, 25V 
CAP,FXD.CER D I  :O.lUF.5MJVDC 
CAP,FXD,CER D I  :lOOPF.Yk, 100V 
CAP,FXD,CER D I  :O. lUF.50WVDC 

CAP, FXD, ELCTLT:47UF, 2Vk. 25V 
CAP. FXD.CER D I  :O. lUF,5MJVDC 
CAP, FXD,CER D I  :O. 1UF,5MJVDC 
CAP,FXD,CER D I  :O. lUF,5MJVDC 
CAP.FXD.CER D I  :O. lUF,5MJVDC 
CAP,FXO,CER DI:O.lUF,5MJVDC 

CAP, FXD. CER D I  :O. IUF.  5 W D C  
CAP.FXD.CER D l  :O.l1IF,5MJVDC 
CAP,FXD,CER DI:O.lUF,5OWVDC 
CAP,FXD,MTUD:O.47UF.lL?k.50V 
CAP,FXO,CER DI:O.lUF.lG%.50V.X7R,1206 K G  
CAP.FX0,CER OI:O.lUF,IO%,50V.X7R,1206 PKG 

CAP,FXD.CER D I  :O.OlUF, 1@",50V 
CAP.FXD.CER D I  :O.OlUF, 10%,50V 
CAP.FXD,MTLZD:O.47UF,lG%.50V 
CAP, FXD, ELCTLT:47UF, 20%. 25V 
CAP,FXD,CER 0 1  :O. lUF,10%.50V,X7R. 1206  K G  
CAP,FXD,CER D I  :O.lUF,lG%,50V,X7R.1206 PKG 

CAP, FXD, ELCTLT: 15UF. 25V 
CAP,FXD,CER DI:O.lUF,5MJVDC 
CAP,FXD.CER DI:O.lUF,5MJVDC 
CAP,FXD,CER DI:O. I U F , 5 W K  
CAP, FXD, ELCTLT : 15UF, 25V 
CAP.FXD,CER D1:O. lUF ,  10%,50V,X7R, 1206  K G  

CAP, FXD.CER DI:330PF,5%. 100V 
CAP.FXD.CER D I  :O.OlUF, 10%.50V 
CAP,FXDrMTLZD:O.47UF,10"k,50V 
CAP,FXD,CER D I  :O.lUF.lG%.50V.X7R,1206 PKG 
CAP,FXD,CER DI:O.lUF.lO%.50V.X7R, 1206  K G  
CAP, FXD.CER D I  :O. lUF.l0%,50V,X7R, 1206  PKG 

CAP,FXD,CER D I  :O.lUF,lG%.50V,X7R,1206 PKG 
CAP,FXD,CER D I  :O. lUF.50WVDC 
CAP,FXD,CER D I  :O. lUF.50WVDC 
CAP,FXD.CER D I  :O.lUF,50WVDC 
CAP,FXD,CER DI :O. lUF,5OWVK 
CAP,FXD,CER DI:O.lUF,50WVDC 

CAP.FXD.CER D I :  100PF,5%. 100V 
CAP, FXD,CER D I : O . l U F , 5 W D C  
CAP,FXD,CER D l  :O. lUF.50VVDC 
CAP.FXD,CER DI :330PF,Yk.  100V 
CAP, FXD,CER D I  :O. 1 U F , 5 W D C  
CAP.FXD,CER DI:O.lUF,5(XJVDC 

CAP.FX0,CER D I  :O. 1UF,5MJVDC 
CAP,FXD,CER D I  :O.lUF,5MJVDC 
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24558 Rep laceab le  E l e c t r i c a l  P a r t s  
24458/24558 S e r v i c e  

Tek tmn i  x Ser ia l /Assmbly  No. 
Corpenent No. Par t  No. E f f e c t i e  Rjccmt 

A55504 131-4671-00 
A55511 131-3362-00 
A55512 131-3364-00 
A55651 131-3360-00 
A55652 131-3360-00 
A554241 131-3323-00 

h e  & kcr ip t ion  

CONN,RCPT,ELEC:l X 3.0.1 SPACING 
CONN , RCPT . ELEC :HEADER, STR ,26 PIN 
CONN,RCPT, ELEC:HEADER, STRAIGHT.34 PIN 
CONN, RCPT, ELEC:HEADER, STR.20 PIN 
CONN, RCPT, ELEC:HEADER, STR,2O PIN 
CONN,RCPT,ELEC:HEADER,STR,Z X 20,O.l CTR 

CONN, RUT, ELEC:HEADER, 2 X 8 0.1 SPACING 
BUS, CONWCTOR: SWNT ASSEMBLY, BLACK 
BUS, CONDUCTOR: SWNT ASSEMBLY. BLACK 
BUS .CONKCTOR: S W T  ASSEMBLY, BLACK 

RES.FXD,FILM:~.~~K,~%.O.~~~W 
RES,FXD,FILM:lOK 0~,0.1%.0.125U.TC=T9 
RES.FXD, FILM: 1OK Ott4,O. 1%,0.125W.TC=T9 
RES,FXD, FILM:221K OM. lz .O.129 
RES,FXD, FILM:82.5K,1%.0.125W 

RES,FXD.FILM:2.21K,lX,O.l25CJ 
RES,FXD,FILM:100K, l%,0.129 
RES,FXD.FILM:100K,l%,O.l29rl 
RES, FXD, FILM: lO.OK, 1%,0.125W 
RES,FXD, FILM: 1 .OOK, 1%, 0 . 1 2 9  

Rfr . 
Code Rfr. Par t  b. 

80009 131-4671-00 
53387 3593-6002 
53387 3594-6002 
53387 3592-6002 
53387 3592-6002 
22526 66506-025 

22526 66506-043 
22526 65474-005 
22526 65474-005 
22526 65474-005 
80009 151-5001-00 
80009 151-5001 -00 

01121 BCKlOOOFr 
01121 BCKlOOOFT 
01121 BCKlOOOFT 
01121 BCKlOOOFr 
01121 BCKlOOOFr 
01121 BCKlOOOFr 

32937 3314A-1-203E 
01121 BCK4751FT 
80009 321-5165-00 
80009 321-5165-00 
80009 321-5167-00 
01121 BCK8252Fr 

01121 BCKlOOlFr 
01121 BCKlOOOFl 
01121 BCKlOOOFr 
01121 BCKlOOOFr 
01121 BCKlOOOFr 
01121 BCK1002FT 

01121 BCK1002FT 
01121 BCK1002FT 
01121 BCKlOOEFT 
01121 BCK1002FT 
01121 BCK1002Fr 
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80009 321-5165-00 
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24558 Replaceable Electrical Parts 
24458/2455B Service 

Tektmix Seri a l / M l y  Ilo. 
Corprnart No. Part No. Effective IGcant 

A5R2523 321 -5040-00 
A5R2524 321 -5040-00 
A5R25.31 321-5006-00 
A5R25.32 321 -5040-00 
A5R25.33 321-5023-00 
A5R2534 321-5023-00 

A5R253 5 321-5023-00 
A5R2536 321-5030-00 
A5R253 7 321-5022-00 
A5R2540 321-5030-00 
A5R2560 321-5022-00 
A5R2601 321-5012-00 

RES.FXD,FILM:lO.OK,l%.O. 12% 
RES,FXD,FILM:lO.OK,1%,0.125U 
RES,FXO,FILM:lO.OK,1%,0.125W 
RES,FXD,FILM: 10.OK.1%.0.12% 
RES,FXD,FILM:332 OM.lX.0.125W 
RES.FXD,FILM:IO.OK.1%,0.12% 

RES,FXD,FILM:10.OK.1%,0.125W 
RES,FXD.FILM:lO.OK,1%,O.125W 
RES.FXD,FILM:lO.OK.l%,O.12% 
RES,FXD,FILM:lO.OK.l%.O.125W 
RES.FXD,FILM:lO.OK,1%,0.125W 
RES,FXD.FILM:lO.OK,l%.O.125W 

RES.FXD,FILM:lO.OK.l%.O.125W 
RES.FXD,FILM:10.OK,1%.0.125W 
RES, FXD.FILM:lO.OK, 1%.0.125W 
RES,FXD.FILM:IO.OK,l%,O.l25W 
RES.FXD.FILM:lO.OK, 1%.0.125W 
RES.FXD,FILM:lO.OK.1%.O.12% 

RES. FXD.FILM:22.1K. 1%,0.12% 

RES.FXD,FILM:2.21K,1%,0.12% 
RES. FXD. FILM: 1 .OOK, lX.0.125W 
RES.FXD,FILM:lOO OW,l%.O.l25W 
RES,FXD,FILM:332 OW,1%,0.125W 

Mr. 
Code Mr. Partwo. 

01121 BCK6812Fr 
01121 BCK6812Fr 
01121 BCKlOOOFT 
01121 BCK6812Fr 
01121 BCK2741Fr 
01121 BCK2741Fr 

01121 BCK2741Fr 
01121 BCKlOO2Fr 
01121 BCK2211Fr 
01121 BCK1002Fr 
01121 BCK2211Fr 
01121 BCK332oFr 

01121 BCK1002Fr 
01121 BCKlOO2Fr 
01121 BCK1003FI 
01121 BCK4751FI 
01121 BCK1002t-T 
01121 BCK1002Fr 

01121 BCK2211Fr 
01121 BCKlOOOFr 
01121 BCK2211Fr 
01121 BCK4751FT 
01121 BCKlOO2FT 
01121 BCKlOOEFT 

01121 BCKlOOlFT 
01121 BCK2741FT 
01121 BCKlOOlFr 
01121 BCK1002Fr 
01121 BCKlOOEFr 
01121 BCKlOOZFr 

01121 BCK1002Fr 
01121 BCKlOOZFT 
01121 BCKlOOEFT 
01121 BCK1002FT 
01121 BCK332OFT 
01121 BCKlOOEFr 

01121 BCKlOO2Fr 
01121 BCK1002FT 
01121 BCK1002FT 
01121 BCK1002Fr 
01121 BCK1002Fr 
01121 BCK1002Fr 

01121 BCK1002FT 
01121 BCK1002Fr 
01121 BCKlOO2Fr 
01121 BCKlOOZFr 
01121 BCK1002Fr 
01121 BCK1002Fr 

01121 BCK2212FT 
01121 BCK2212FT 
80009 321-5199-00 
8009 321 -5199-00 
01121 BCK2741Fr 
01121 BCK2211Fr 

01121 BCK2211Fr 
01121 BCKlOOlFT 
01121 BCKlOOOFT 
01121 BCK3320Fr 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

clmmmnt No. 

A5R2830 
A5R2865 
A5R2866 
A5R2885 
A5R2885 
A5R2890 
A5R2890 

Tektmix Serial /Asehl y No. 
Part tb. Effective ascant 
321-5051-00 BO50690 
321-5030-00 
321-5030-00 
321-5018-00 8050000 8050352 
321-5012-00 8050353 
321-5018-00 8050000 8050352 
321-5012-00 8050353 

Ikm & Oescription 

RES.FXD,FILM:O M.1%,0.125W 
RES,FXD.FILM:lO.OK,l%,O. 12% 
RES,FXD,FILM:lO.OK.1%,0.125W 
RES, FXD,FILM:l.OOK. l%,0.12% 
RES,FXD,FILM:332 OtM,1%,0.125W 
RES.FXD,FILM:l.OOK. 1%.0.125U 
RES.FXD.FILM:332 OHi1,1%,0.125W 

RES, FXD. FILM:6.8lK, l%,O. 125W 
RES.FXD,FILM:lOK OHi1,0.1%,0.125W,TC=T9 

RES.FXD,FILM:18.2K.l%,O.l25W 
RES,FXD,FILM:15.0K.1%.0.125W 
RES,FXD.FILM:15.0K.l%,O.l25W 
RES,FXD.FILM: 15.0K, 1%.0.125W 
RES.FXD.FILM:15.0K,lX,O.l25W 
RES,FXD.FILM:l.OOK,1%,0.12% 

RES,FXD,FILM:562 OMl,1%,0.125W 
RES,FXD.FILM:15.0K,l%,O.l25W 
RES, FXD.FILM: 562 OHi1,1%.0.125W 
RES,FXD,FILM:LOCK,l%,O. 1234,1206.W 
RES,FXD.FILM:lOCK,l%,O.l2W 
RES,VAR,NOM.M:TW.IR,2CK OHi1.25%,0.1W 

RES,FXD.FILM:47.5K, 1%.0.125W 
RES, FXD, FILM:20CK, 1%,0.12W, 1 2 0 6 . W  
RES.FXD.FILM:12.1K.l%.O.l25W 

RES,FXD.FILM:lOCK,1%.0.1234 
RES. FXD. FILM: 20K.  l%.0.12W. 1206.W 
RES,FXD,FILM:200K. K.O.1234, 1206 .W 
RES,FXD,FILM:lOK. 1%,0.1234 
RES.FXD.FILM:lO.OK, 1X.O. 12% 

RES,FXD.FILM:lO.OK,l%,O.l25U 
RES.FXD,FILM:lO.OK, 1%,0.125W 
MICROCKI, 1NTFC:DAC.BIPOLAR. 12 BIT 
MICROCKI, ffiTL: NMOS,MFU,8-BIT WICLK 
MICROCKI,ffiTL:8K X 8 EPROM,PRGM 
MICROCKI, ffiTL: CMOS .OCTAL D TYPE FF WIRESET 

MICROCKI,ffiTL:CMOS.OCTAL D TYPE FF WIRESET 
MICROCKI,ffiTL: CMOS,OCTAL BUS TRANS 
MICROCKI.LINEAR:MPU RESET GEN FOR 5V SYS 
MICROCKI,ffiTL:LajIC DEVICE,PRGM 
MICROCKI, ffiTL : CMOS ,OCTAL D TYPE FF W/RESET 
MICROCKI . ffiTL: CMOS.OCTAL D TYPE FF WIRESET 

MICROCKI, ffiTL:CMOS.OCTAL BUS TRANS 
MICROCKI,ffiTL:lGK X 8 X 8 EPRU4,PRGM 
MICROCKI,ffiTL:HCMOS,ANALDG SW.8 CHAN 

Mr. 
Gxk M r . P a r t b .  

80009 321-5051-00 
01121 BCKlD02Fr 
01121 BCKlD02FT 
01121 BCKlOOlFr 
01121 BCK3320Fr 
01121 BCKlOOlFr 
01121 BCK332OFr 

01121 BCKlOOlFr 
80009 321-5165-00 
80009 321-5051-00 
80009 321-0512-00 
01121 BCK6811Fr 
80009 321-5165-00 

01121 BCK1822FT 
01121 BCK1502FT 
01121 BCK1502FT 
01 121 BCKl502FT 
01121 BCK1502FT 
01121 BCKlOOlFr 

01121 BCK5620FT 
01121 BCK1502Fr 
01121 BCK5620Fr 
80009 321-5064-00 
01121 BCK1003FT 
32997 3314A-1-203E 

01121 BCK4752Fr 
80009 321-5064-00 
01121 BCKl212Fr 
01121 BCKlOO3Fr 
01121 BCK1003Fr 
80009 321-5064-00 

01121 BCK2741Fr 
01121 BCK1501FT 
01121 BCK4751FT 
01121 BCK1002Fr 
01121 BCK1002Fr 
01121 BCK1002Fr 

32997 33145-1-103E 
01121 BCK1003Fr 
80009 321-5064-00 
80009 321-5064-00 
01121 BCK1003Fr 
01121 BCK1002Fr 

01121 BCK1002FT 
01121 BCK1002FT 
80009 156-5157-01 
04713 SC67127P 
80009 160-5376-00 
80009 156-5147-01 

80009 156-5147-01 
80009 156-5071-01 
80009 156-5489-01 
80009 160-5874-00 
80009 156-5147-01 
80009 156-5147-01 

80009 156-5071-01 
80009 160-5377-00 
80009 156-5050-01 
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24558 Replaceable E l e c t r i c a l  P a r t s  
24458124558 S e r v i c e  

Tekt run ix  
No. Par t  No. 

A5U2405 156-5409-01 
A5U2410 156-5459-01 
A5U2415 156-5409-01 
A5U2420 156-2051-01 
A5U2425 156-5409-01 
A5U2430 156-2051-01 

A5U2440 156-5145-01 
A5U2450 156-5409-01 
A5U2460 156-2991-00 
A5U2501 156-5050-01 
A5U2510 156-5000-01 
A5U2520 156-5138-01 

Ser ia l IAssmb ly  No. 
E f f a t i v e  kant Nane & k c r i p t i a n  

MICROCKT,ffiTL:HCMOS,OCTAL D-TYPE TRANS 
MICROCKT, ffiTL: CMOS ,OCTAL BUS TRANSCEIVER. 
MICROCKT, ffiTL: W S  ,OCTAL D-TYPE TRANS 
MICROCKT,LINEAR:OPNL AMPL.QUAD.JET INPUT 
MICROCKT . ffiTL : HCMOS , OCTAL D-TYPE TRANS 
MICROCKT,LINEAR:OPNL AMPL,QUAD, JET INPUT 

MICROCKT,ffiTL:tKMS,DUAL D-TYPE FF 
MICROCKT. ffiTL: W S  ,OCTAL 0-TYPE TRANS 
IC,MEMORY:CK)S,NVRAM;8K X 8,200NS.SRAM 
MICROCKT.ffiTL:tKMS,ANALffi SW.8 C W  
MICROCKT.LINEAR:VOLTAGE CCMPARATOR 
MICROCKT.LINEAR:OP PMP,BIFET,WAL 

MICROCKT.ffiTL:HCMOS,ANALffi SW,8 CHAN 
MICROCKT.ffiTL:HCMOS,ANALffi SW.8 CH4N 
MICROCKT.ffiTL:HCMOS,HEX INERTER 
MICROCKT.ffiTL:CMOS . 3  TO 8 DECwER/ 
MICROCKT.ffiTL: HCrmS, WAL 0-TYPE FF 
MICROCKT.ffiTL:HCMOS, WAL D-TYPE FF 

MICROCKT,ffiTL:HCMOS,ANALOG SW.8 CHAN 
MICROCKT,LINEAR:OPNL AMPL,QUAD.JET INPUT 
MICROCKT, L1NEAR:OPNL AMPL,QUAD, JET INPUT 
MICROCKT,ffiTL:CMOS, 14 STAGES BIN CNTR 
MICROCKT, ffiTL:CMOS, 3 TO 8 DECM)ER/ 
MICROCKT , ffiTL : CMOS. 3 TO 8 DECM)ER/ 

MICROCKT,ffiTL:CMOS.DWL 4 CHAN ANALOG MJX 
MICROCKT,ffiTL:CMOS,DWL 4 CHAN ANALOG MJX 
MICROCKT,ffiTL:HCMOS,QUAD 2-INPUT NAND GATE 
MICROCKT, L1NEAR:OPNL AMPL,QUAD, JET INPUT 
MICROCKT.ffiTL:CMOS.DWL 4 BIT 
MICROCKT,DGTL:CMOS,QU4D 2-INWT OR GATE 

MICROCKT,ffiTL:HCMOS,DUAL D-TYPE FF 
MICROCKT,ffiTL:CMOS.W 2 INPUT N OR GATE 
MICROCKT,ffiTL:CMOS,&BIT LNIVERSIAL SHIFT 
MICROCKT,ffiTL:CMOS,8 STATE SHIFT ANS STOR 
MICROCKT,ffiTL:CMOS,DWL 4 BIT 
MICROCKT,ffiTL:tKMS.DUAL D-TYPE FF 

MICROCKT, ffiTL: HCMOS, DUAL PTYPE FF 
MICROCKT.ffiTL:CMOS,TRIPLE 3-INPUT N AND D 
MICROCKT,ffiTL:tKMS,QJAD 2-INPUT NAND GATE 
MICROCKT.ffiTL:CMOS.TRIPLE 3-INPUT N AND D 
MICROCKT, ffiTL:CMOS ,OCTAL D TYPE FF W/RESET 
MICROCKT, LINEAR:D/A CONVERTER 

IC,MEMORY:CMDS,SRAM;8K X 8,150NS 
MICROCKT,ffiTL:8K X 8 EPROM,PRGM 
MICROCKT, ffiTL:CMOS,OCTAL BUS TRANS 
MICROCKT.ffiTL:CMOS,DWL 4 BIT 
MICROCKT. ffiTL: HCMOS, DUAL PTYPE FF 
MICROCKT,ffiTL:CMOS,8 STATE SHIFT ANS STOR 

MICROCKT,ffiTL:tKMS,QUAD 2-INPUT NAND GATE 
MICROCKT.ffiTL:HCMOS,QUAD 2-INPUT NAND GATE 
MICROCKT,ffiTL:HCMOS,QUAD 2-INPUT NAND GATE 
MICROCKT,ffiTL:HCMOS,QJAD 2-INPUT NAND UTE 
MICROCKT,ffiTL:HCMOS,4-BIT BIDIRECTIONAL 
MICROCKT,ffiTL:CMOS,~ 2-INPUT X OR GATE 

MICROCKT,ffiTL:CMOS,8 BIT SER/PAR SHIFT 

156-5145-01 
156-5130-01 
156-5098-01 
156-5130-01 
156-5147-01 
AM6080FC 

M6264LFP-15 
160-5875-00 
156-5071-01 
156-5306-01 
156-5145-01 
156-5021-01 

156-5098-01 
156-5098-01 
156-5098-01 
156-5098-01 
156-5568-01 
156-5198-01 

156-5135-01 
ORDER BY DESCR 
174- 1501-00 
174-1502-00 
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24558 Rep1 aceabl e Electrical Parts 
24458124558 Service 

Tektmix Serial/ksably No. Mr. 
Corpcnent No. Part No. Effective I)scont Wme & Description Co& Mr. Part No. 

A5XU2360 136-0755-00 SKT,PL-IN ELEK:MICROCIRCUIT.28 D IP  09922 Dl LB28P-108 
A5Y2540 158-5005-00 OSC,XTAL CLOCK: 1OMHZ 80009 158-5005-00 

REV SEP 1989 

Scans by ArtekMedia © 2007



2 4 5 5 8  R e p 1  a c e a b l e  E l e c t r i c a l  P a r t s  
2 4 4 5 0 1 2 4 5 5 8  S e r v i c e  

T e k t r m i x  S e r i a l / M l y  No. Hfr . 
Carpcnent No. P a r t  ND. E f f e c t i w  Dscant Ilme & D e s c r i p t i m  Code Mr. P a r t  ND. 

A6 614-0825-00 FRONT PNL ASSY: STANDARD. 2445B/55B/65B & 6 7 8  80009 614-0825-00 . . 

(STANDARD) 
FRONT PNL ASSY : N OPTION. 24458/558/658/678 
(OPTION 05 )  
CONN , RCP'T, ELEC : VERT, 2 X 10.0.1 SPACING 
RES,VAR,NOW:5K OM,3%.0 .W 
RES.VPR.NOW:ZK OM.2%.0.5W 
RES,VAR,NOW:5K OM,30%,0.2% 

RES,VAR,NOW:5K Ott4,30"/0,0.5W 
RES.VAR, NONW:2K OM.20"k,O.W 
RES.VAR. N O W : 5 K  Ott4,30%,0.25W 
RES,VAR,NOW:2K OM.20%.0.5W 
RES,VAR,NOW:5K OM,3VL,0.5W 
RES,VAR,NOW:ZK Ott4,2%.0.5U 

RES,VAR.NONW:EK OHM,20"k,O.SW 
RES,VAR,NOW:ZK Ott4.2VL.0.5W 
RES,VAR,NOW:5K Ott4.30%,0.5W 
RES,VAR,NOW:ZK OM,20"k,0.5W 

131-3478-01 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
OROER BY DESCR 

ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 
ORDER BY DESCR 

REV SEP 1989  

Scans by ArtekMedia © 2007



24558 Replaceable Electrical Parts 
24456/24558 Service 

Carprnent No. 
A6A1 

A6AlC3001 
A6AlC3002 
A6AlC3019 
A6AlCR3001 
A6AlCR3002 

A6AlCR3003 
A6AlCR3004 
A6AlCR3005 
A6AlCR3006 
A6AlCR3007 
A6AlCR3008 

A6AlCR3D09 
A6AlCR3010 
A6AlCR3011 
A6AlCR3012 
A6AlCR3013 
A6AlCR3014 

A6AlCR3015 
A6AlCR3016 
A6AlCR3017 
A6AlCR3018 
A6AlCR3019 
A6AlCR3020 

A6AlCR3021 
A6AlCR3022 
A6AlCR3023 
A6AlCR3024 
A6AlCR3025 
A6AlCR3026 

A6AlCR3027 
A6AlCR3028 
A6AlCR3029 
A6AlCR3030 
A6AlCR3031 
A6AlCR3032 

A6AlCR3033 
A6AlCR3034 
A6AlCR3035 
A6AlCR3036 
A6AlCR3037 
A6AlCR3038 

A6AlCR3039 
A6AlCR3040 
A6AlCR3041 
A6AlCR3042 
A6AlCR3043 
A6AICR3D44 

A6AlDS3001 
A6AlDS3D02 
A6AlDS3003 
A6AlDS3004 
A6AlDS3005 
A6AlDS3006 

A6AlDS3007 
A6AlDS3008 
A6AlDS3009 

Tektrmix S e r i a l / M l y  No. 
Part No. Effective [bcont 

- - - - - - - - - - 
Nme & Oescriotim 

C I E U I T  ED ASSY:FRONT PANEL 
(REPLACEABLE AT A6 LEVEL CNLY) 
CAP, FXD.CER D l  :O. D22UFr20%.50V 
CAP,FXD,CER D I  :0.022UF.20"L,50V 
CAP,FXO,CER D l  :0.022UF.20%,50V 
SEMICOND DVC,DI :SW,SI.30V.150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V.150M4.30V,W-35 

SEMICOND DVC,DI :SW,SI.30V,150M4.30V. DO-35 
SEMICOND DVC,DI :SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V,150M4,30V,W-35 
SEMICOND DVC,DI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI,30V.150M4,30V,W-35 

SEMICOND DVC.DI :SW,SI.30V,150M4.30V. DO-35 
SEMICOND DVC,DI :SW.SI.30V.150M4,30V.W-35 
SEMICOND DVC,DI:SW,SI,30V,150M9,30V, DO-35 
SEMICOND DVC,DI :SW,SI.30V.l50M4,30V, DO-35 
SEMICOND DVC, D I  :SW.SI ,30V,150M4,30V. DO-35 
SEMICOND DVC,DI :SW,SI.30V.150M4,30V,DO-35 

SEMICOND DVC.DI:SW,SI,30V,150M4.30V,W-35 
SEMICOND OVC.DI:SW,SI,30V.l5~,30V,DO-35 
SEMICOND DVC,DI:SW.SI.30V.150M4,30V,W-35 
SEMICOND DVC,DI:SW.SI,30V,150M4.30V,DO-35 
SEMICOND DVC.DI:SW.SI.30V,150M4.30V,DO-35 
SEMICOND DVC.DI :SW,SI,30V,150M4.30V,W-35 

SEMICOND DVC.DI:SW.SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW.SI,30V,150M4.30V.DO-35 
SEMICOND DVC,OI :SW.SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI :SW,SI ,30V,150M4,30V, DO-35 
SEMICOEB) DVC,DI:SW.SI,30V.150M4,3OV,DO-35 
SEMICOEB) DVC,DI:SW,SI.30V.150M4,30V,DO-35 

SEMICOND DVC.DI:SW,SI,30V.150M4,30V,DO-35 
SEMICOND DVC, D l  :SW,SI .30V, 150M4,30V, DO-35 
SEMICOND DVC,DI:SW.SI.30V.150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI ,30V,150M4,30V,DO-35 
SEMICDND DVC,DI:SW,SI.30V.150M4,30V,DO-35 
SEMICOND DVC,DI:SW.SI.30V,15(M\,30V,DO-35 

SEMICOND DVC,DI:SW.SI.30V.150M4,30V.DO-35 
SEMICOND DVC, D I  :SW,SI .30V,l50M4,30V,DO-35 
SEMICOND DVC.DI :SW.SI.3OV.l50M4,30V. DO-35 
SEMICOND DVC,DI:SW.SI,3DV. l5~,30V,DO-35 
SEMICOND DVC,DI :SW,SI,30V,150M4,30V, DO-35 
SEMICOND DVC, D l  :SW,SI ,30V7150M4,30V, DO-35 

SEMICOND DVC,OI:SW,SI,30V,150M4,30V,DO-35 
SEMICOND DVC,DI:SW,SI.30V.150M4,30V,DO-35 
SEMICOND DVC,DI :SW, S I  ,30V,150M4,30V. DO-35 
SEMICOND DVC,DI:SW,SI,3OV,150M4,30V, DO-35 
SEMICOND DVC.DI :SW. S I  .30V,150M4,30V,DO-35 
SEMICOND DVC.DI :SW,SI ,30V,150M4,30V,DO-35 

LT EMITTING DI0:YELLCW 
LT EMITTING DI0:GREEN 
LT EMITTING DI0:GREEN 
LT EMITTING DI0:GREEN 
LT EMITTING 0IO:GREEN 
LT EMITTING D I 0 : Y E L L W  

LT E M I l l I N G  DI0:GREEN 
LT E M I l l I N G  DI0:GREEN 
LT E M I l l I N G  DI0:GREEN 

Mr. 
Co& Mr. Part No. 

03508  DA2527 ( 1 ~ 4 1 5 2 )  
03508  DA2527 (1N4152) 
03508  D M 5 2 7  (1N4152) 

03508  D M 5 2 7  (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
0 3 9 8  D M 5 2 7  (1N4152) 
03508  DA2527 (1N4152) 
03508  D M 5 2 7  (1N4152) 

03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508 DA2527 (1N4152) 
03508  D M 5 2 7  (1N4152) 
03508  O M 5 2 7  (1N4152) 

03508  DA2527 (1N4152) 
03508 DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 

03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  D M 5 2 7  (1N4152) 
03508  DA2527 (1N4152) 

03508 DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  DA2527 (1N4152) 
03508  D M 5 2 7  ( IN41521  

50434  QLMP 1487 
50434 QLMP 1587 
50434  QLMP 1587 
50434  QLMP 1587 
50434  QLMP 1587  
50434  QLMP 1487 

50434 QLMP 1587  
50434 QLMP 1587  
50434 QLMP 1587  
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24558 Rep1 aceab le  E l e c t r i c a l  P a r t s  
24458124558 S e r v i c e  

Tek tmn ix  S e r i a l / A s m b l y  HD. 
Par t  No. Effective Dscont 

260-2283-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 

260-2283-00 
260-2280-00 
260-2164-01 
260-2280-00 
260-2280-00 
260-2280-00 

260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 

260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
156-2120-00 

156-2120-00 
156-2120-00 
156-2120-00 
156-2120-00 
156-2120-00 

Nm? & Descr ip t ion 

SWITCH, ROTARY: VOLTS/DI V 
SW.PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SW,PUSH BUTf0N:MINI M.SPST,NORM OPEN 
SW,PUSH BUTf0N:MINI M.SPST,NORM OPEN 
SW. PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW,PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 

SWITCH,ROTARY: VOLTS/DIV 
SW.PUSH 6UllON:MINI MOM.SPST,NORM OPEN 
SWITCH,SLIDE:SPDT,4A,2OVAC 
SW, PUSH BUTTDN:MINI MOM.SPST,NORM OPEN 
SW,PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW,PUSH BUTT0N:MINI MDM.SPST,NORM OPEN 

SW. PUSH BUTTON : MI N I M. SPST . NORM OPEN 
SW.PUSH BUTT0N:MINI MOM.SPST,NORM OPEN 
SW,PUSH BUTTDN:MINI MOM.SPST,NORM OPEN 
SW,PUSH BUTTDN:MINI MOM.SPST,NORM OPEN 
SW, PUSH BUTT0N:MINI MDM.SPST.NORM OPEN 
SW,PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 

SW. PUSH BUTT0N:MINI MDM.SPST.NORM OPEN 
SW,PUSH BUTT0N:MINI MOM.SPST.NORM OPEN 
SW, PUSH BUTT0N:MINI MDM.SPST .NORM OPEN 
SW,PUSH BUTT0N:MINI M.SPST,NORM OPEN 
SW.PUSH BUTT0N:MINI tOl.SPST,NORM OPEN 
MICROCt3,DGTL: SER-IN PRL-OUT SHIFT RGTR 

MICROCKT,DGTL:SER-IN PRL-OUT SHIFT RGTR 
MICROCKT, DGTL: SER-IN PRL-OUT SHIFT RGTR 
MICROCt3,ffiTL:SER-IN PRL-OUT SHIFT RGTR 
MICRCCKT.ffiTL:SER-IN PRL-WT SHIFT RGTR 
MICROCt3,DGTL: SER-IN PRL-OUT SHIFT RGTR 

Mr. Par t  HD. 

260-2283-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 

260-2283-00 
260-2280-00 
1101 AV2 BE2 
260-2280-00 
260-2280-00 
260-2280-00 

260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 
260-2280-00 

REV SEP 1989 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

Tektmix Serial/Assmbly No. IM. 
Corponent B. Part B. Effective aFcont Ibne & Description Code Mfr. Part B. 

A8 670-7280-00 CIRCUIT BD ASSY:SCALE ILLLM 80004 670-7280-00 
A8DS100 150-0057-01 LAMP,INCAND:SY,O.l15A,WIRE LD,AGED & SEL 71744 7153 AS 15 
A8DS101 150-0057-01 MP,INCAND:5V,O.l15A,WIRE LD,AGED & SEL 71744 7153 AS 15 
A8DS102 150-0057-01 LAMP.ItKAND:5V,O.l15A,WIRE LD.AGED & SEL 71744 7153 AS 15 

REV SEP 1989 
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24558 R e p l a c e a b l e  E l e c t r i c a l  P a r t s  
24458/2455B S e r v i c e  

T e k t m n i x  
Carponent No. P a r t  Ib. 

A9 670-7277-09 
A9C91 283-0084-00 
A9C1812 285-1430-00 
A9C1813 285-1430-00 
A9C1814 285-1430-00 
A9C1815 285-1430-00 

S e r i a l / M l y  No. 
E f f e c t i v e  IGcont Hare & Description 

CIRCUIT BD ASSY :HIGH VOLTAGE 
CAP, FXD,CER D I  :270PF.5%, 1000V 
CAP, FXD. PLASTIC:0.047UF, 10%,400V 
CAP,FXD,PLASTIC:0.047UF,lG%,400V 
CAP, FXD.PLASTIC:O.O47UF,lG%.400V 
CAP,FXD,PLASTIC:O.O47UF,l0"/.,400V 

Mr. 
Cock Mr. P a r t  No. 

80009 670-7277-09 
59660  838533X5F02715 
80009  285-1430-00 
80009  285-1430-00 
80009  285-1430-00 
80009  285-1430-00 

CAP,FXD,CER D I  :0.1UF,2PA,50V 
CAP.FXD,CER DI:51PF,1%,100V 
CAP, FXD.CER D1:O. 1 UF 20"A,100V 
CAP,FXD,CER D I  :O.lUF,2U%,50V 
CAP.FXD,CER D I :  100PF,20%,200V 
CAP,FXD,ELCTLT:0.22UF,5%,35V, 1KHZ.TANl 

CAP, FXD, PLASTIC:0.047UF, 10"/..400V 
CAP, FXD, ELCTLT: 100UF,+50-20%. 2 W D C  
CAP, FXD,CER DI:2200PF, 1PA,100V 
CAP, FXD,CER D I  :2200PF,20%,200V 
CAP, FXD. PLASTIC:lUF,10%,50V 
CAP, FXD,CER D I  :2200PF, 10%,100V 

SEMICOND DVC,DI:RECT,SI ,400V. 1A 04713  
SEMICOND DVC ,01  :RECT. S I  ,400V. 1A 04713  
SEMICOND DVC,OI:SW,SI,175V.O.lA,M)-35 07263  
SEMICOND DVC,OI:SW,SI,175V,O.lA,M)-35 07263  
SEMICOND DVC.DI:SW.SI,175V.O.lA.M)-35 07263  
SEMICOND DVC,OI:SW.SI,175V,O.lA.M)-35 07263  

SEMICOND OVC,DI :SW,SI ,30V,  150M4,30V, 00-35 03508 
LAMP,GLW:60-9OV M4X.O.W.A28-T.WIRE LEADS 58224 
LAMP,GLOW:60-9OV M4X,O.W,A28-T.WIRE LEADS 58224 
TEIMINAL,PIN:0.46 L X 0 .025  SQ.PH BRZ 22526 
(QUANTITY OF 9 )  
TEIMINAL,PIN:0.46 L X 0 .025  SQ.PH BRZ 22526 
(QUANTITY OF 2 )  
TEIMINAL,PIN:0.46 L X 0 .025  SQ.PH BRZ 22526  
(QUANTITY OF 2 )  

TEIMINAL,PIN:0.46 L X 0 . 0 2 5  SQ,PH BRZ 22526  
COIL,RF:FIXED,505NH 80009  
COIL,RF:FIXED, 100W-I 32159  
HEADER,MICROCKT:14 P IN ,0 .5  L,GOLD PL 80009  
(SUBPART OF A9WOO) 
TRANSISTOR:PNP,SI ,TO-92 04713  

TRANSISTOR:PNP.SI ,TO-92 04713  
TRANSISTOR:PNP,SI .TO-92 04713  
TRANSISTOR: PNP,SI ,TO-220 61271  
TRANSISTOR:NPN.SI, TO-92 04713  
RES,FXD,CMPSN:lO 0W.5%,0.25W 0 1 1 2 1  
RES,FXD.CMPSN:lO OW,5%,0.2% 0 1 1 2 1  

RES.FXD.FILM:lOK OW.5%,0.25W 19701  
RES.FXD,FILM:lOK OW,YA.0.25W 19701  
RES,FXD.FILM:lOK 0W,5%,0.2\5 57668 
RES,FXD,FILM: 1OK OW,5%,0.2W 57668 
RES,VAR,NOW:TRMR,SK OW,20%,O.W LINEAR TK1450 
RES.VAR,NOW:TRMR,5KOHM,20%.O.WLINEAR TK1450 

RES, FXD, FILM:442K O W ,  1%, 0.125h', TC=TO 24546  

48283-029 
108-0262-00 
8 1 0 0 M  
131-3461-00 

SPS7950 

SPS7950 
SPS7950 
2SA1077G 
SPS797 
CB1005 
CB1005 

5043CX1 OKOOJ 
5043CXlOKOOJ 
TRPOJElOKO 
TREOJElOKO 
GFO6LlT 5K 
GFOGIJT 5K 

NA5504423F 

REV SEP 1989 9-47 
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24558 Replaceable Electrical Parts 
24458/2455B Service 

Tektrmix Ser ia l /Asdly No. Hfr . 
Carpcnent No. Part No. Effectiw k a m t  Ilme & k c r i p t i a n  Cak Mr. Part No. 

A9R1854 321 -0435-00 RES. FXD, F I  LM:332K OH, 1%. 0.125W, TC-TO 07716 CEAD33202F 
A9R1855 321 -0407-00 RES,FXD,FILM:169K OHE1.1%.0.12~.TC=TO 07716 CW16902F 
A9R1856 321 -0367-00 RESpFXD,FILM:64.9K OH,1%,0.125V.TC=TO 07716 CW64901F 
A9R1857 321 -0364-00 RES,FXD.FILM:60.4K OH,1%.0.125U.TC=TO 19701 5043ED6OK4OF 
A9R1858 313-1105-00 RES,FXD.FILM:lM OHE5%,0.2W 57668 TRZOJElM 
A9R1864 31 1-2236-00 RES,VAR,NW:TRMR,20K OH,20"A,0.5W LINEAR TKl450 GFOGUT 20K 

MU1870 311-2239-00 RES,VAR.NDW:TRMR,lOOK OHE20%,0.5W LINEAR TKl450 GFOGUT lOOK 
MR1871 315-0154-00 RES.FXD. FILM: 150K OH,Y7,0.25W 57668 NTR25J-E150K 
A9R1872 315-0184-00 RES,FXD.FILM: 18M: OHEl.5%.0.25W 19701 5043U180KOJ 
A9R1873 313-1 103-00 RES.FXD, FILM: 1OK OtM,%.O.ZW 57668 TRZOJElOKO 
A9R1878 31 1-2239-00 RES,VAR,NONW:TW4R,lOOK C+M,20A,0.5W L I N M  TK1450 GFO6Ul lOOK 
NR1880 315-0434-00 RES,FXD, FILM:43M: OHEl.5%,0.25W 57668 NTR25J-E430K 

RES,FXD,FILM: 1 0 M  OHE1,1%.0.125W,TC=T0 19701 5033ED100KOF 
RES,FXD,FILM:lOK OH.5%.0.25W 19701 5043UlOKOOJ 
RES,FXD.WPSN:lO OtME(,5%.0.251J 01121 CB1005 
RESrFXD,FILM:47K OH,!i%.O.ZW 57668 TR2OJE 47K 
RES,FXD,FILM:lM OM,O.l%,O.l25W,TC=T2 91637 CJ4F55116D10003B 
RES.FXD,FILM:9.M OH,1%,0.125WqTC=T0 19701 5043ED9KM)OF 
RES, FXD. FILM:@.lK OtM,0.5%.0.125W.TC=TO 19701 5033RD6312DB2980 

RES,FXD.CMPSN:lO OH,5%.0.25W 
RES,FXD,FILM:lK OHE1,57,0.2W 
RES,FXD.FILM:lK OH.5k,0.215 
RES. FXD.CMPSN: 100 OM.5X.0.25W 

RES,FXD,FILM:6.49K OH.1%,0.125W,TC=TO 
RES,FXD,FILM:3.48K OtM.l%,O.l25W,TC=TO 
RES,FXD,CMPSN: 100 OM. 5%,0.25W 
RES.FXD,FILH:~.~K om,5%,0.25~ 
RES, FXD,CMPSN:330 OM 5%,0.25W 
RES,FXD,FILM:200 OM,5%.0.2W 

RES,FXD,FILM:15.0K OH,1%,0.125W.TC=TO 
RES.FXD,FILM:98.73K OCE1,0.1%.0.125W,TC=T9 
RES,FXD.FILM:IOK OH,5%.0.2W 
RES,FXD,FILM:22 ~ . 5 % . 0 . 2 W  
RES,FXD,FILM:2K OH,5%.0.166W 
RES,FXD,FILM:39K OM,5%.0.2W 

CJ4F55116D10003B 
TRZOJE 03K0 

5033ED15JOOF 
CEA 98.73KDH 1% 
TREOJEIOKO 
TR2OJE22E 
313-0202-00 
TRZOJE 39K 

RES,FXD,FILM:2K OM,5%,0.2W 57668 TR2OJE02KO 
RES,FXD,FILM:22M:.%.0.2W 57668 TREOJE 22CK 
RES,FXDrFILM:120K OM.5%,0.ZW 57668 TR2OJE120K 
RES, FXD, FILM:@. 1K OtM.0.5%.0.125W,TC=TO 19701 5033RD6812DB2980 
RES,FXD.FILM:lO(r( OW,5%,0.25W 01121 CB1075 
RES.FXD.FILM:390K.5%.0.ZW 57668 TR2OJE 390K 

RES,FXD,FILM:150K OH, 1%,0.125W,TC=TO 
XFFR, PGR,SDN&SU:HIGH VOLTAGE 
MICROCKT. LINEAR :QUAD COMPARATOR, SCREENED 
SEMICOND OVC. DI :HV MULTR.4.67KV INWT,+14KV 
MICROCKT. LINEAfl:BIFET, DUAL OPNL AMPL, SCRN 
MICROCKT, L1NEAR:WAL OPNL MPL,SCREENED 

SEMICOND DVC,DI :ZEN.SI .30V.2%.40(X.M.DO-35 
WIRE SET, ELEC: WICRT SOCKET 
BUS.CONDUCTOR:DWY RES.0.094 OD X 0.225 L 

REV SEP 1989 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

Tektrmix S e r i a l / A s d l y b .  Mr. 
Cancnent No. Part No. Effective bant h e  8 k c r i p t i o n  C& Mr. P a r t b .  

A14 670-8000-00 CIRCUIT 0D ASSY:DYNAMIC CENTERING 80009 670-8000-00 
A14C3401 281-0775-01 CAP,FXD.CER DI:O.lUF,20"k,50V 04222 S A 1 0 5 E l W  
A14J141 131-0608-00 TEFdMINAL,PIN:O.365LXO.O25WGU)PL 22526 48283-036 

(QUANTITY OF 5) 
A14R3401 31 1-2234-00 RES,VARrNOW:TRMR.5K OHM,20%,0.5W LINEAR 'TK1450 GFO6UT 5K 
A14R3402 313-1222-00 RESrFXD.FILM:2.2K OM,5%,0.2W 57668 TR2OJE 02K2 
A14R3403 313-1750-00 RES,FXD,FILM:75 OW.5%,0.2W 57668 TR2OJE 75E 

A14R3404 321-0284-00 RES,FXD.FILM:8.87K OHM, l%.O.l25W.TC=TO 19701 5043ED8K870F 
A14R3405 313-1750-00 RES,FXD,FILM:75 0ME1,5%,0.2W 57668 TRZOJE 75E 
A14R3407 31 1-2234-00 RES.VAR.NOW:TRMR, 5K OM.2Vk,0.5W LINEAR TK1450 GFO6UT 5K 
A14R3408 321-0284-00 RES,FXD.FILM:8.87K OtM,l%.O.l25W,TC=TO 19701 5043ED8K870F 
A14R3409 313-1222-00 RES.FXD.FILM:E.ZK OHM,5%,0.2W 57668 TR20JE 02K2 
A14R3410 313-1103-00 RES,FXD.FILM:IOK 0m,5%.0.2w 57668 TR2OJElOKO 

A14R3411 313-1103-00 RES.FXD.FILM:lOK OHM.5%.0.2W 57668 TR20JElOKO 
A14U3401 156-01 30-00 MICRCCKT. LINEAR:WDLILATOR/DEmX)ULATOR 80009 156-0130-00 
A14U3402 156-0130-00 MICRCCKT , L1NEAR:m)DULATORIDEmX)ULATOR 80009 156-0130-00 
A14VR3401 152-0227-00 SEMICOND DVC.01 :ZEN,SI .6.2V,5%,0.4W, W-7 04713 SZ13903 

REV SEP 1989 
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24558 Replaceable Electrical Parts 
24458/24558 Service 

Tektrmix Serial /&sdly No. 
Ccnpolent No. Part No. Effectire b a m t  Wme & Dgcriutim 

C10 281  -0697-00 CAP,FXD,CER D l  :MOOPF,+ l~O%. lOOV 
F9 0 159-0021-00 FUSE.CPRTRIffiE:3AG.2A.250V,FAST BLCW 
L9 0 119-1478-01 COIL, TLBE DEFL: FXD, TRACE mTATION 
R134 311-2312-01 RES,VAR,NOW:PNL,5K OW,20%,0.5W 
R351 311-2312-01 RES,VAR,NOW:PNL,5K OW,20./.,0.5U 
R352 311-2312-01 RES,VAR,NOW:PNL,5K OtM,20%,0.5V 

RES. VAR. NONW: PNL. 5K O W ,  20%, 0.5W 
RES,VAR,NOW:PNL,5K OtM,20%,0.5W 
RES. VAR, N O W :  PNL. 5K OW,20%, 0. SW 
SWITCH,SLIDE:DPDT W 2 5 0 V  10A/125V MKD 
CRT ASSEMBLY:FINISHEO 2445  

REV SEP 1989 
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Section 10-2445Bl2455B Service 

/7 
DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 

T Symbols 

Graphic symbols and class designation letters are 
based on ANSl Standard Y32.2-1975. 

Logic symbology is based on ANSl Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer's data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 

Abbreviations are based on ANSl Y1 .l-1972. 

Other ANSl standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 

Y14.15, 1966 Drafting Practices. 
Y14.2, 1973 Line Conventions and Lettering. 
Y10.5, 1968 Letter Symbols for Quantities Used in 

Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 

New York, New York 10018 

Component Values 
Electrical components shown on the diagrams are in 

the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 
Values less than one are in microfarads 
( P F ) .  

Resistors = Ohms (f2). 

The information and special symbols below may appear in this manual. 

Assembly Numbers and Grid Coordinates 

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, in the 
title for the circuit board component location illustration, 
and in  the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence; the components are listed by 
component numbe- '(see following illustration for 
constructing a component number). 

Function Block T~t le 

Internal 
Screwdriver 
Adjustment 

Cam Swltch 
Closure Chart 
(Dot ~nd~cates 
swttch closure) 

Etched Clrcuit Board 
Outllned in Black 

Refer to Waveform 

Function Block 
Outline 

IC type 

Test Voltage 

Heat Slnk 

Board Name 

PIO-Part of 
circuit board 

Assembly Number 

Tektronix Part No. 
for clrcuit boards 

The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustratethecircuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 

S Y N C  G E N E R A T O R  -. 
"""7rn w";Eyyw Nome 

M o d i f l e d  Component  
(Depicted in Grey, or With 
Grey Outline) - See Parts List 

Strap or Link 

Plug to E.C. Board 

Indicators 

Coaxial connectors. 
male 
female 

Plug Index; signifies pin No. 1 

External Screwdriver Adj 

Shielding 

Selected value, see Parts Llst 
and Ma~ntenance Sect~on for 
Selection Criterla 

Decoupled or Filtered 
Voltage 

Refer to Diagram Number 

Schematic Name 
and Number 
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ewice 

COLOR CODE 

ed in 
trical 

are in 

onent 
th the 
g the 
'acing 
? than 
try on 

only 
ras il- 
ber of 
board 

NO. 1 

List 
for 

and @ - 1st. 2nd, and 3rd significant figures 

@ -multiplier @ tolerance 

SMALL DISC 
CAPACITORS 

DIPPED 
TANTALUM 
ELECTROLYTICS 

CERAMIC 
CAPACITORS 

@ -temperature coefficient 

@ -polarity and voltage rating 
@ andlor @ colpr code may not be present 

on some capacitors 

COLOR SIGN1 FICANT RESISTORS CAPACITORS DIPPED 

MULTIPLIER TOLERANCE MULTIPLIER TOLERANCE - 

TANTALUM 
VOLTAGE 

over 10 pF under 10 pF RATING 

BLACK 0 1 --- 1 520% +2 pF 4 VDC 

BROWN 1 10 f l %  10 *1 % k0.1 pF 6 VDC 

RED 2 10' or 100 +2% 10' or 100 5% --- 10 VDC 

ORANGE 3 lo3 or 1 K *3% lo3 or 1 000 f3% --- 15 VDC 

YELLOW 4 lo4 or I O K  +4% 1 o4 or 1 0,000 +loo% -9% --- 20 VDC 

GREEN 5 10' or 100 K kX% 10' or 100.000 +5% +0.5 pF 25 VDC 

BLUE 6 1060r1 M +%% 1 o6 or 1 ,000,000 --- --- 35 VDC 

VIOLET 7 --- f1110% --- --- --- 50 VDC 

GRAY 8 --- --- lo-' or 0.01 +80%-20% f0.25pF 

WHITE 9 --- --- lo-' or 0.1 +I 0% f l  p~ 3 VDC 

GOLD - lo- '  or 0.1 f 5% --- --- --- --- 

SILVER - or 0.01 *1 0% --- --- --- --- 

NONE - +lo% *1 pF --- --- f 20% --- 

(1861-20A) 2662-48 

Figure 10-1. Color codes for resistors and capacitors. 
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TYPICAL DUAL 

C 

E 
E 

B 

I METAL CASE 

C B E  
CASE 

C B E  B 

PLASTIC 

TRANSISTORS 
CASE 2 

TRANSISTORS 

CATHODE 
IS FLAT DUAL 

LARGE SIDE WITH 
SHORT LEAD 

B 

E 
1- FLAT PACK 2 I 1 

TRANSISTORS 

11 
8 

IN 

4 7 0 

20 

1 

I INTEGRATED CIRCUITS 1 
INDEX 

3-TERMINAL 
REGULATORS POWER FETS 

REF 
IN 

OUT S 

I HYBRIDS 

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY VARY DUE TO VENDOR CHANGES OR 
INSTRUMENT MODIFICATIONS. (491 7-33) 601 9-99 

Figure 10-2. Semiconductor lead configurations. 

Scans by ArtekMedia © 2007



2252 Service 1. Locate the Circuit Board Illustration. 2. Determine the Circuit Number and Schematic Diagram. 3. Locate the Component on the Schematic Diagram 

a. Identify the Assembly Number of the circuit board that the component is 
on by using the Circuit Board location illustration in this section or the 
mechanical parts exploded views at the rear of this manual. 

To identify any component mounted on 
a circuit board and to locate that compo- b. In the manual, locate the tabbed foldout page that corresponds with the 
nent in the schematic diagram. Assembly Number of the circuit board. The circuit board assembly num- 

bers and names are printed on the back side of the tabs (facing the rear of 

PULL-OUT 
PAGE TABS 

FOR 
ClRCUlT BOARD 
ILLUSTRATION 

the manual). 

a. Compare the circuit board with its illustration. Locate the component you 
are looking for by area and shape on the illustration to determine its Circuit 

h Number. 
b. Scan the lookup table next to the Circuit Board illustration to find the 

Circuit Number of the component. 

c. Read the SCHEM NUMBER column next to the component's circuit num. 
ber to find the Schematic Diagram number. 

a. Locate the tabbed page that corresponds to the Schematic Diagl 
ber. Schematic diagram numbers and names are printed on the 1 

, of the tabs (facing the front of the manual). 

b. Locate the Assembly Number in the Component Location loo1 
next to the schematic diagram. Scan the CIRCUIT NUMBER c 
that table to find the Circuit Number of the component you are Ic 
in the schematic. 

A20-XY PLOTTER BOARD 

SCHEMATIC 
LOOKUP 
TABLE 

XV PLOTTER BOARD DIAGRAM 22 

COMPONENT 
LOCATION 

TABLE 

-- 

Ill 
2230 Sewtce 

NUMERAL AND LETTER AT SIGNAL LINES 
TO OR FROM OTHER DIAGRAMS INDICATES 

THE GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 8J) 

1. Determine the Circuit Board Illustration and Component Location. 2. Locate the Component on the Circuit Board. 

I 
I 
I 
1 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

A T B T C l D T E  

r q p  ."RIOII YR Ol* 

I 
1 *lOol . + 3 6  I 

I 
4RIOH 

LIOO 6 I 
CIOI2 

1 L l 0 0 3  
CIOO 

CIOI" 
CIO15 

I 
3 (,, 

'_- -- 
4- x 

I 
FI~YIB 9 24 ~ 2 0 - X Y  P l o n e r  board I 

a. From the schematic diagram, determine the Assembly Number of the cir- a. In the manual, locate the tabbed page that corresponds to Assembly Num- c. From the small circuit board location illustration shown next to the circuit 

0 
cuit board that the component is on. The Assembly Number and Name is ber the component is on. Assembly numbers and names for circuit boards board, find the circuit board's location in the instrument. 

To identify any component in a sche- boxed and located in a corner of the heavy line marking the circuit board are on the back side of the tabs. 
matic diagram and to locate that compo- outline in the schematic diagram. d. Find the circuit board in the instrument. Compare it with the circuit board 
nent on its respective circuit board. b. Using the Circuit Number of the component and its given grid location, find illustration in the manual to locate the component on the circuit board 

b. Find the Component Location table for the Assembly Number found on the the component in the Circuit Board illustration. itself. 
schematic. Scan the CIRCUIT NUMBER column to find the Circuit Num- 
ber of the component. 

I I 

@,,,,, .,,,", ."..S 

s v d m s a  e e ASSEMBLY NUMBER 
X 

C O Y P O H I H I  NU IBtR  LIIUVLI AND 

c. Look in the BOARD LOCATION column next to the component number 
and read its circuit board grid coordinates. 

.I 

Figure 9-3. Locating components on schematic diagrams and circuit board illustrations. 

CIRCUIT BOARD 
I 
I 
I 
I 
I 

ILLUSTRATION FOR 
INSTRUMENT I 

BOARD 
LOCATION 
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2. Determine the Circuit Number and Schematic Diagram. 3. Locate the Component on the Schematic Diagram. 

a. Compare the circuit board with its illustration. Locate the component you 
are looking for by area and shape on the illustration to determine its Circuit 
Number. 

b. Scan the lookup table next to the Circuit Board illustration to find the 
Circuit Number of the component. 

f 
c. Read the SCHEM NUMBER column next to the component's circuit ilum- 

ber to find the Schematic Diagram number. 

a. Locate the tabbed page that corresponds to the Schematic Diagram num- c. In the SCHEM LOCATION column next to the component, read the grid 
ber. Schematic diagram numbers and names are printed on the front side coordinates of the component in the schematic. 
of the tabs (facing the front of the manual). 

d. Using the grid coordinates given, find the component in the schematic 
b. Locate the Assembly Number in the Component Location lookup table diagram. 

next to the schematic diagram. Scan the CIRCUIT NUMBER column of 
that table to find the Circuit Number of the component you are looking for 
in the schematic. 

A20-XY PLOTTER BOARD 

SCHEMATIC 
LOOKUP 
TABLE 

XY PLOTTER BOARD DIAGRAM 22 

ASSEMBLY &20 

COMPONENT 
LOCATION 

TABLE 

IYI 

.I 
I 
I 
I 
I 
I 
I 
I 

.I 
I 
I 

I 
I 
I 

a; 
I 

2. Locate the Component on the Circuit Board. 

I. 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 

I !  
I S t a t i c  Sensitive Dev ices  @ see Halntenance sectlo" 

I 
I 

NUMERAL AND LETTER AT SIGNAL LINES 
TO OR FROM OTHER DIAGRAMS INDICATES 

:a 
THE GRID COORDINATES ON ANOTHER SCHEMATIC 

(FOR EXAMPLE: 8J) ASSEMBLY NUMBER SCHEMATIC SCHEMATIC 

AND NAME DIAGRAM NAME 
DIAGRAMS 

1 AND NUMBER 

a. In the manual, locate the tabbed page that corresponds to Assembly Num- c. From the small circuit board location illustration shown next to the circuit 
ber the component is on. Assembly numbers and names for circuit boards board, find the circuit board's location in the instrument. 
are on the back side of the tabs. 

d. Find the circuit board in the instrument. Compare it with the circuit board 
b. Using the Circuit Number of the component and its given grid location, find illustration in the manual to locate the component on the circuit board 

? the component in the Circuit Board illustration. itself. 

Figure 9-3. Locating components on schematic diagrams and circuit board illustrations. 
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2445Bl2455B Service 

Figure 10-4. lnrtrument block diagram. 
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6863-42 
Figure 10-5a. A5-Control/Readout/Buffer board (SN 8050000 & Above). 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Component Number I 
Schematic 

Number Subarsembly - ~~~~~, 

Chasss mounledcomwnents have no Assembly Number 
pretx-see end of Replaceable Eiect rcal  Parts 1 s t  
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TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the 
instrument is running. 

b.1~64 
AC COUPLED 

AC COUPLED 
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AS-CONTROUREADOUTIBUFFER BOARD 
(SN B050000 & ABOVE) 

CIRCUIT 

C2011 
C2101 
C2110 

SCHEM 
NUMBER 

2 
12 
12 
2 

12 
12 
12 
12 
12 
12 
2 

12 
1 

12 
2 
2 
2 
2 
2 
2 

12 
2 
2 
1 

12 
1 

12 
2 
2 
2 
2 
2 
2 
2 
2 
2 

12 
12 
12 
12 
12 
1 

12 
12 
2 

12 
2 

12 
12 
12 
12 
12 
2 
2 
2 

12 
2 
2 
2 
2 
2 

12 
12 
12 
2 
2 
2 
2 
2 
2 
2 
2 

12 
12 
12 
12 
12 
12 
12 
12 

CIRCUIT 
NUMBER 

C2855 
C2860 
C2861 
C2870 
C2875 
C2885 
C2890 
C2901 
C2905 
C2911 
C2913 
C2926 
C2940 
C2950 
C2960 
C2965 
C2970 
C2980 
C2981 
C2990 
C2995 

CR2230 
CR2332 
CR2420 
CR2421 
CR2422 
CR2423 
CR2610 
CR2620 
CR2621 
CR2640 

J251 
J251 
541 1 
541 1 
J501 
J503 
5504 
551 1 
J511 
J512 
J512 
J512 
5651 
J652 
J652 
J652 
54241 
54241 
J4241 
J4330 
J4330 

P501 

02320 
02805 

R2001 
R2002 
R2004 
R2005 
R2006 
R2W7 
R2010 
R2011 
R2012 
R2013 
R2014 
R2015 
R2016 
R2101 
R2102 
R2103 
R2104 
R2201 
R2202 
R2203 

SCHEM 
NUMBER 

12 
12 
12 
12 
12 
12 
12 
12 
12 
7 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
12 
7 

12 
2 
1 
2 
2 

12 
1 
2 

12 
2 
1 
2 

12 
1 
2 

12 
1 

12 

2 

2 
7 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

CIRCUIT 
NUMBER 

R2204 
R2205 
R2210 
R2211 
R2212 
R2213 
R2214 
R2215 
R2220 
R2230 
R2231 
R2232 
R2241 
R2242 
R2244 
R2251 
R2301 
R2302 
R2303 
R2304 
R2305 
R2320 
R2321 
132322 
R2323 
R2329 
R2330 
R2331 
R2332 
R2333 
R2334 
R2340 
R2341 
R2342 
R2343 
R2344 
R2345 
R2346 
R2401 
132402 
R2403 
R2404 
R2405 
R2406 
R2407 
R2408 
R2409 
R2410 
R2411 
R2412 
R2413 
R2414 
R2415 
R2416 
R2417 
R2420 
R2421 
A2422 
R2423 
R2424 
R2430 
A2431 
R2432 
R2433 
R2434 
R2435 
R2440 
R2441 
R2442 
R2443 
R2444 
R2461 
R2465 
R2501 
R2502 
R2503 
R2504 
R2505 
R2511 
R2512 

SCHEM 
NUMBER 

2 
2 
2 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
2 
2 ' 
2 
2 
2 
2 

CIRCUIT 
NUMBER 

R2513 
R2520 
R2521 
R2522 
R2523 
R2524 
R2531 
R2532 
R2533 
R2534 
R2535 
R2536 
R2537 
R2540 
R2560 
R2601 
R2602 
R2603 
R2611 
R2612 
R2613 
R2620 
R2621 
R2622 
R2623 
R2624 
R2625 
R2626 
R2630 
R2631 
R2632 
R2640 
R2643 
R2644 
R2645 
R2646 
R2647 
R2648 
R2649 
R2701 
R2702 
R2703 
R2704 
R2705 
R2706 
A2707 
R2708 
R2709 
R2710 
R2711 
R2712 
R2720 
R2721 
R2730 
R2731 
R2732 
R2733 
R2734 
R2735 
R2740 
R2741 
R2830 
R2865 
R2866 
R2885 
R2890 
R2902 
R2903 
R2904 
R2905 
R2906 
R2907 
R2908 
R2909 
R2910 
R2911 
R2912 
R2913 
R2914 
R2915 
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AS-CONTROUREADOUTIBUFFER BOARD (cont) 
(SN B050000 & ABOVE) 

CIRCUIT 
NUMBER 

U2350 
U2350 
U2360 
U2360 
U2401 
U2401 
U2405 
U2405 
U2410 
U2410 
U2415 
U2415 
U2420 
U2420 
U2425 
U2425 
U2430 
U2430 
U2440 
U2440 
U2450 
U2450 
U2460 
U2460 

SCHEM 
NUMBER 

1 
12 
1 

12 
2 

12 
1 

12 
2 

12 
1 

12 
2 

12 
1 

12 
2 

12 
1 

12 
1 

12 
1 

12 

CIRCUIT 
NUMBER 

U2501 
U2501 
U2510 
U2510 
U2520 
U2520 
U2521 
U2521 
U2.530 
U2530 
U2540 
U2540 
U2550 
U2550 
U2560 
U2560 
U2570 
U2570 
U2601 
U2801 
U2620 
U2620 
U2630 
U2630 

SCHEM 
NUMBER 

2 
12 
2 

12 
2 

12 
2 

12 
2 

12 
1 

12 
1 

12 
1 

12 
1 

12 
2 

12 
2 

12 
2 

12 

CIRCUIT 
NUMBER 

U2640 
U2640 
U2650 
U2650 
U2660 
U2660 
U2800 
U2600 
U2805 
U2805 
U2610 
U2810 
U2820 
U2820 
U2830 
U2830 
U2835 
U2835 
U2850 
U2850 
U2855 
U2855 
U2860 
U2860 

SCHEM 
NUMBER 

1 
12 
1 

12 
1 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 

CIRCUIT 
NUMBER 

U2865 
U2865 
U2870 
U2870 
U2875 
U2875 
U2880 
U2880 
U2885 
U2885 
U2890 
U2890 
U2900 
U2900 
U2905 
U2905 
U2910 
U2910 
U2920 
U2920 
U2930 
U2930 
U2935 
U2935 

SCHEM 
NUMBER 

7 
12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 

CIRCUIT 
NUMBER 

U2940 
U2940 
U2950 
U2950 
U2960 
U2960 
U2965 
U2965 
U2970 
U2970 
U2975 
U2975 
U2980 
U2980 
U2985 
U2985 
U2990 
U2990 
U2995 
U2995 

Y2540 
Y2540 

SCHEM 
NUMBER 

7 
12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 

1 
12 

. 

Scans by ArtekMedia © 2007



FROM J4243-  
[BPI 

U2301-11  [OBI 

S t e t i c  Sens i t ive  Devices @ See Maintenance Section 

SEE DIAGRAM @ FOR POWER DISTRIBUTION.  
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PROCESSOR AND DIGITAL CONTROL 
(SN B050000 & ABOVE) 

- 

CIRCUIT =HEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

ASSEMBLY A5 

C2241 3C 2F R2241 3D 3E TP2 38 3F U2450 6E 4E 
C2350 3C 2F R2242 3D 3E TP3 18 48 U2460 6C 2E 
C2360 6D 2E R2244 3D 3F TP4 2G 2F U2460 7L 2E 
C2465 6F 4F R2251 2E 3D TP5 2H 4E U2540A 8M 3F 

R2342 2E 2D TP6 2H 2G U25408 6G 3F 
J251 2A I D  R2343 3D 3E TP7 9H 4E U254CC 2K 3F 
J503 5C 2F R2344 3D 3E TP8 6G 3E U2540D 2H 3F 
J512 I N  4H R2345 3C 3F U2540E 38 3F 
J512 2N 4H R2415 8F 4E U2140 2E 3 0  U2540F 1L 3F 
J512 4N 4H R2440 3D 3E U2160 6L 3F U2550 3J 4F . 
J652 3N 2A R2441 4D 3E U2240 3C 3F U2560A 2L 4F 
J4241 I N  1 E R2443 3 0  3E U2250 4E 4E U2560B 2L 4F 
J4241 2A 1E R2444 6C 2E U2260 7J 3G U2570A 3L 4G 
54241 6N 1E R2461 9K 4E U2350 BE 4F U2570B 8B 4G 
54330 3N 2D R2465 6F 4F U2360 6J 2G U2640 2J 4G 
J4330 5N 2D R2540 3C 3F U2405 2G 2F U2650 3L 3G 

R2560 2H 4F U2415 8G 4E U2660 4L 3G 
R2213 2M 4F R2649 1M 4H U2425 6G 3E 
R2214 2M 3C U2440A 1 D 3E Y2540 1C 2D 
R2215 3M 3C TP1 8G 3E U2440B 5D 3E 

PatrialA5 also shown on dtagrams 2.7, and 12. 

OTHERPARTS 

P4241 I N  CHASSIS P4241 6N 2A CHASSIS W4241 8N CHASSIS 
P4241 2A CHASSIS 2N CHASSIS 
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TEST WAVEFORM SETUP INFORMATION 

The waveform below was obtained at the test point indicated on the accompanying schematic diagram. The waveform is 
representative of the signal that may be expected at the test point whenever the instrument is running. 

Scans by ArtekMedia © 2007



PROCESSOR AND DIGITAL CONTROL 
(SN 8049999 & BELOW) 

BOARD 
LOCATION 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

ASSEMBLY 

8T2570 

C2240 
C2270 
C2340 
C2350 
C2351 
C2360 
C2470 
C2550 
C2551 
C2560 
C2640 

CR2070 
CR2071 
CR2170 
CR2370 
CR2371 
CR2770 

J251 
J500 
J500 
J652 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

BOARD CIRCUIT 
LOCATION NUMBER 

P503 

02070 
02170 
02270 
02370 
02470 

R2070 
R2170 
R2171 
R2172 
R2241 
R2242 
R2244 
R2250 
R2251 
R2270 
R2342 
R2343 
R2344 
R2345 
R2346 
R2370 
R2371 
R2440 

A5 

8M 

4C 
8G 
7C 
3C 
7C 
8L 
8M 
18 
18 
7L 
28 

8F 
7F 
8F 
8M 
8M 
8M 

3A 
I N  
5N 
I N  

PatrialA5 also shown on diagrams 2 and 12. 

OTHERPARTS 

BOARD CIRCUIT 
LOCATION NUMBER 

4C 

7F 
7G 
7G 
8G 
9G 

8F 
7F 
7G 
7F 
8D 
8D 
3D 
I D  
3D 
8G 
3D 
8D 
8D 
4C 
4C 
8F 
8G 
8D 

4K 

2G 
2K 
2F 
2G 
2H 
2J 
3K 
3H 
3H 
3J 
3G 

1K 
1K 
2K 
2K 
2K 
4K 

I D  
1E 
1E 
1A 

P512 

SCHEM 
LOCATION 

1 P 

2G 

1 L 
2L 
2L 
2L 
3L 

1L 
1K 
1L 
1L 
2F 
2F 
2G 
2G 
2G 
2K 
2F 
X 
X 
X 
X 
2K 
2L 
2F 

8D 
8D 
7 0  
2C 
8G 
9G 
I N  
28 
28 
28 
2C 
18 
3H 
2M 
3M 
3M 
8M 

2E 
6J 
3C 
4G 
aJ 
6C 
5C 
9E 

R2441 
R2442 
R2443 
R2444 
R2470 
R2471 
R2500 
R2541 
R2542 
R2543 
R2544 
R2545 
R2560 
R2660 
R2661 
R2742 
R2770 

U2140 
U2160 
U2240 
U2250 
U2260 
U2310 
U2350 
U2350 

9P 

2G 
2G 
2G 
2G 
2K 
2L 
3J 
3F 
3G 
3G 
3G 
3G 
3J 
41 
41 
4G 
4L 

1F 
1J 
2G 
2G 
2J 
28 
2G 
2G 

CHASSIS I 

U2440A 
U24408 
U2450 
U2450 
U2460 
U2540A 
U25408 
U2540C 
U2540D 
U2540E 
U2540F 
U2550 
U2560 
U2640 
U2650C 
U2650 
U2660 

W512 
W512 
W2540 

Y2540 

2D 
3G 
5C 
7E 
8L 
28 
2C 
1 OD 
1 OD 
2H 
4G 
4K 
6L 
2J 
48 
2M 
3L 

1 OP 
5P 
3K 

18 

2G 
2G 
2G 
2G 
3J 
3G 
3G 
3G 
3G 
3G 
3G 
3H 
3J 
4G 
4H 
4H 
41 

4G 
4G 

3H . 
3G 
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ANALOG CONTROL 
(SN 8049999 & BELOW) 

. 

BOARD 
LOCATION 

CIRCUIT 
NUMBER 

BOARD 
LOCATION 

SCHEM 
LOCATION 

CIRCUIT 
NUMBER 

8N 
8J 
7J 
41 
4L 
4K 
3L 
4M 
4K 
4M 

5M 
5M 

9F 
9C 
2E 
2H 
8C 
X 
3F 
7F 
4L 
6K 
6M 
5K 
2K 
2M 
3K 
2M 
5F 
3G 
7K 
6M 
6J 
3J 
4F 
8M 
7K 
6C 
7M 
3K 
4M 
3M 
4K 

5L 

2N 
5A 
5N 
I N  
2A 
4N 
6A 
8N 

ASSEMBLY 

C2010 
C2110 
C2230 
C2321 
C2322 
C2330 
C2332 
C2333 
C2420 
C2421 
C2422 
C2430 
C2431 
C2432 
C2511 
C2521 
C2621 
C2622 
C2630 
C2631 
C2720 
C2721 
C2730 
C2731 
C2732 
C2733 

CR2230 
CR2231 
CR2232 
CR2233 
CR2420 
CR26lO 
CR2620 
CR2621 
CR2622 
CR2630 
CR2631 
CR2640 

J651 
J651 
J651 
5652 
J652 
J652 

P501 

02320 

R2W1 
R2002 
R2004 
R2005 
R2008 
R2W7 
R2010 

PatrialA5 also 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

4D 
40  
4E 
4E 
4F 
4F 
4F 
4F 
4F 
4G 

3D 
30 

1 A 
2A 
28 
2C 
2A 
28 
2A 
28 
2 0  . 
2D 
2D 
2 0  
2E 
2E 
2E 
2E 
3A 
3C 
3D 
3D 
3D 
3E 
4A 
4D 
4D 
4D 
4D 
4E 
4E 
4E 
4E 

3D 

4C 
4C 
4C 
4G 
4G 
4G 
4G 
4G 

10E 
10E 
10E 
1 ON 
1 ON 
9N 
9N 
3E 
7C 
7C 
7D 
7D 
7D 
1 OC 
5L 
6L 
2M 
3K 
7D 
7D 
7D 
7D 
7D 
9C 
5J 
6M 
3M 
3L 
3K 
3K 
1 C 
1 C 
3 0  
3D 
3D 
3D 
4C 
4 0  
3D 
4D 
4D 
4D 
4D 
4C 
7C 
8D 
2F 
7E 
7E 
6M 
5L 
5L 
6K 
2M 
6K 
2K 
2M 
6D 

OTHERPARTS 

A5 

10E 
1 OF 
6M 
6J 
5.l 
61 
2J 
3J 
5M 
&I 
5L 
6J 
2J 
2J 
3G 
6L 
7J 
7J 
4.J 
3J 
8J 
8K 
7K 
7J 
3J 
4.J 

2M 
3N 
3L 
3L 

' 5M 
3N 
7L 
8M 
8M 
7K 
4N 
3N 

3A 
4N 
6A 
I N  
7A 
9N 

7E 

4M 

1 ON 
1 ON 
1 ON 
1 L ~ N  
1 ON 
1 ON 
10E 

shown on 

SCHEM 
LOCATION 

18 
1C 
1C 
1 A 
1 A 
1 A 
18 
1C 
2A 
2A 
2A 
2A 
28 
28 
2D 
2E 
2E 
2F 
2A 
2A 
2A 
2A 
28 
28 
2D 
2E 
2E 
2E 
2F 
2F 
2F 
2F 
2A 
2A 
2A 
2A 
28 
28 
3A 
3A 
38 
38 
38 
38 
X 
2C 
3C 
3C 
3C 
3D 
2D 
3 0  
2E 
2E 
3E 
3E 
3F 
3A 

1C 
1C 
2E 
2D 
2D 
2E 
2E 
2F 
3C 
3D 
2 0  
3E 
3E 
3F 
3C 
3E 
3D 
3D 
3E 
3F 
4D 
4D 
4E 
4E 
4E 
4F 

2E 
2E 
2F 
2F 
3 0  
4C 
4D 
GD 
4D 
4E 
4F 
4F 

3A 
3A 
3A 
1A 
1A 
1 A 

3C 

2D 

18 
18 
18 
18 
16 
18 
18 

diagrams 1 and 12. 

8A 
8N 

BOARD 
LOCATION 

R2502 
R2503 
R2504 
R2505 
R2506 
R2510 
R2511 
R2512 
R2513 
R2520 
R2521 
R2522 
R2523 
R2524 
R2530 
R2531 
R2532 
R2533 
R2534 
R2535 
R2536 
R2537 
R2537 
R2540 
R2601 
R2602 
R2603 
R2604 
R2610 
R2611 
R2612 
R2613 
R2620 
R2621 
R2622 
R2623 
R2624 
R2630 
R2631 
R2632 
R2640 
R2641 
R2642 
R2643 
R2644 
R2645 
R2701 
R2702 
R2703 
R2704 
R2705 
R2706 
R2707 
R2708 
R2709 
R2710 
R2711 
R2712 

R2011 
R2012 
R2013 
R2101 
R2102 
R2103 
R2104 
R2110 
R2201 
R2202 
R2203 
R2204 
R2205 
R2206 
R2220 
R2230 
R2231 
R2232 
R2301 
R2302 
R2303 
R23M 
R2305 
R2306 
R2320 
R2330 
R2331 
R2332 
R2333 
A2334 
I72340 
R2341 
R2401 
R2402 
R2403 
R2404 
R2405 
R2406 
R2407 
R2408 
R2409 
R2410 
R2411 
R2412 
R2413 
R2414 
R2415 
R2416 
R2417 
I32420 
R2421 
R2422 
R2430 
R2431 
R2432 
R2433 
R2434 
R2501 

CHASSIS 
CHASSIS 

I N  
3N 

CHASSIS 
CHASSIS 

P512 
P512 

P512 
P512 

CIRCUIT 
NUMBER 

6D 
6D 
6D 
6D 
6D 
2F 
3F 
3G 
3F 
5J 
5K 
7L 
7K 
7M 
6C 
2M 
4K 
3M 
2L 
2K 
I D  
3M 
3M 
8G 
4N 
4D 
4D 
6D 
2F 
3G 
7N 
8N 
7M 
7L 
7M 
8M 
8M 

, 3L 
4M 
4L 
4K 
8G 
8H 
@.I 
8J 
8J 
6D 
6D 
5C 
5D 
5 0  
5D 
5D 
5 0  
5D 
5C 
5D 
5D 

SCHEM 
LOCATION 

5N 
1 A 

CHASSIS P511 
CHASSIS P512 

P511 
P511 

3A 
3A 
3A 
38 
38 
38 
3C 
3C 
3C 
3C 
3C 
3C 
3 0  
3 0  
3E 
3E 
3E 
3F 
3F 
3F 
3F 
3F 
3F 
3F 
4A 
4A 
48 
38 
38 
3C 
4C 
4C 
4C 
4C 
4D 
4D 
4 0  
4E 
4F 
4F 
4F 
4F 
4G 
4G 
4G 
4G 
4A 
4A 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 

CHASSIS 
CHASSIS 

2N 
4A 

R2720 
R2721 
R2730 
R2731 
R2732 
R2733 
R2734 
R2735 
R2740 
R2741 

TP2420 
TP2421 

U2101 
U 220 1 
U2210 
U2220 
U230 1 
U2310 
U2401 
U2410 
U2420A 
U24208 
U 2 4 X  
U2420D 
U2430A 
U24308 
U2430C 
U2430D 
U2501 
U2510 
U2520A 
U25208 
U2521 
U2530 
U2601 
U2620A 
U26208 
U2620C 
U2620D 
U2630A 
U26308 
U263OC 
U2630D 

VR2420 

W511 
W511 
W511 
W512 
W512 
W512 
W512 
W512 
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ANALOG CONTROL 
(SN 8050000 & ABOVE) 

BOARD 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

4H 
4H 
4H 
4H 
41 
4J 
4A 
4A 
4A 
4A 
48 
48 
48 
48 
4A 
4A 
4C 
3C 
3C 
3C 
38 - 
30 
3C 
3C 
38 
3C 
4C 

48 

28 
18 
28 
3H 
28 
38 
38 
18 
2C 
2C 
2C 
2C 
2C 
2C 
2C 
X 
48 
48 
30  
30  
3C 
3C 
48 
4C 
4C 
4C 
4C 
4C 
4C 
4C 
4C 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

CIRCUIT 
NUMBER 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

R2645 
R2646 
R2647 
R2648 
R2701 
R2702 
R2703 
R2704 
R2705 
R2706 
R2707 
R2708 
R2709 
R2710 
R2711 
R2712 
R2720 
R2721 
R2730 
R2731 
R2732 
R2732 
R2733 
R2734 
632735 
R2740 
R2741 

TP9 

U2101 
U2201 
U2210 
U2220 
U2301 
U2310 
U2401 
U2410 
U2420A 
U24208 
U2420C 
U2420D 
U2430A 
U24308 
U2430C 
U2430D 
U2501 
U2510 
U2520A 
U25208 
U2521 
U2530 
U2601 
U2620A 
U26208 
U2620C 
U26200 
U2630A 
U26308 
U2630C 
U2630D 

OTHERPARTS 

8K 
8J 
8K 
8K 
6E 
6E 
5C 
5E 
5D 
5E 
5 0  
5E 
5E 
5C 
4E 
4E 
8P 
8L 
7L 
3L 
3K 
3L 
3M 
3M 
3N 
3L 
4M 

6G 

8G 
8C 
2E 
1J 
7C 
2C 
3G 
6G 
4N 
6M 
5N 
5M 
1M 
2N 
2M 
1N 
5G 
3H 
7M 
6N 
5 .  
3J 
4G 
7M 
9M 
7N 
8N 
3N 
2N 
4M 
3M 

R2406 
R2407 
R2406 
R2409 
R2410 
R2411 
R2411 
R2412 
R2413 
R2414 
R2416 
R2417 
R2420 
R2421 
R2422 
R2423 
R2424 
R2430 
R2431 
R2432 
R2433 
R2434 
R2435 
R2442 
I32501 
R2502 
R2503 
R2504 
R2505 
R2511 
R2512 
R2513 
R2520 
R2521 
R2522 
R2523 
R2524 
R2531 
R2532 
R2533 
R2534 
R2535 
R2536 
R2537 
R2601 
R2602 
R2603 
R2611 
R2612 
R2613 
R2620 
R2621 
A2622 
R2623 
R2624 
R2625 
R2626 
R2630 
R2631 
R2632 
R2640 
R2643 
R2644 

4R 
58 
2G 
68 
9R 
4R 

6F 

4N 

9P 
9P 
9P 
9P 
9P 
9P 
1 OF 
9F 
1 OF 
9F 
9F 
9F 
9F 
1 OP 
1 OP 
1 OP 
1 OP 
6C 
6 0  
6 0  
6 0  
6E 
2F 
2F 
2F 
5M 
6N 
2N 
2M 
7E 
7E 
7E 
6E 
6E 
5L 
4K 
4K 
4K 
6N 
6N 
2N 
2N 
2M 
2L 
1 C 
1 C 
5M 
3E 
3E 
3E 
3E 
4C 

ASSEMBLY 

C20 10 
C2010 
C2110 
C2230 
C2321 
C2322 
C2323 
C2324 
C2325 
C2330 
C2332 
C2333 
C2420 
C2421 
C2422 
C2425 
C2430 
C2431 
C2432 
C2433 
C2434 
C2511 
C2521 
C2621 
C2622 
C2623 
C2630 
CB31 
C2632 
C2633 
C2634 
C2720 
C2721 
C2722 
C2730 
C2731 
C2732 
C2733 
C2734 

CR2230 
CR2332 
CR2420 
CR2421 
CR2422 
CR2423 
CR2610A 
CR26108 
CR2620 
CR2621 
CR2640 

J501 
J504 
J511 
J511 
J511 
J512 
J512 
J512 
J512 
J512 
J651 

PatrialA5 also 

P4241 

4 0  
3E 
4E 
4E 
4 0  
3E 
3G 
4C 
6C 
7E 
6E 
6E 
6N 
4N 
4N 
4N 
4N 
6L 
1N 
6M 
1M 
I N  
6M 
7E 
6E 
5E 
5E 
6E 
6E 
3G 
3H 
4G 
5L 
5L 
7M 
7M 
7N 
1M 
4M 
3N 
I N  
1L 
1 C 
2N 
4P 
4E 
4E 
3G 
7M 
8M 
7P 
7M 
7M 
8N 
8P 
3P 
6P 
3N 
3N 
3N 
4L 
8K 
8K 

3A 
3A 
2A 
2A 
2A 
1E 

1A 

2C 

2A 
2A 
2A 
2A 
2A 
2A 
1 C 
2C 
1 C 
2C 
1 C 
2C 
1 C 
1 A 
1 A 
2A 
2A 
2A 
2A 
1 A 
2A 
3A 
3A 
3A 
3A 
2C 
2 0  
28 
2C 
2A 
2A 
1 A 
2A 
3A 
2 0  
3 0  
3 0  
3 0  
20  
2C 
28 
28 
2C 
2C 
41 
41 
3 0  
3A 
3A 
3A 
3A 
3A 

1C 
1 C 
1 C 
2 0  
2 0  
2D 
2 0  
2E 
2E 
3C 
28 
2C 
28 
3C 
2C 
3 0  
3C 
28 
2C 
28 
X 
48 
2C 
3C 
4 0  
4 0  
3C 
38 
38 
48 
3C 
3C 
3 0  
3 0  
3C 
3C 
3C 
38 
3C 

38 
3C 
2C 
3D 
3D 
3 0  
4C 
4C 
4C 
4 0  
4C 

1A 
X 
4C 
4C 
4C 
4H 
4H 
4H 
4H 
4H 
3A 

diagrams 1, 7, and 

A5 

9F 
9G 
9G 
6N 
5K 
5L 
5L 
3P 
6P 
6K 
2K 
2K 
5N 
6K 
4N 
6N 
6K 
1K 
1K 
1L 
1L 
3H 
6M 
7K 
7K 
7L 
4K 
2K 
2L 
3N 
7M 
8K 
8L 
8L 
7L 
7K 
3K 
3K 
7L 

2P 
2M 
4N 
5M 
4M 
4M 
2P 
3P 
7M 
8N 
3M 

6F 
5K 
1 R 
48 
5R 
1 8 
X 
3R 
68 
8R 
38 

shown on 

4R 

3A 
3A 
4A 
3A 
3A 
3A 
3A 
3A 
18 
1A 
1A 
1A 
3 0  
2C 
2C 
2C 
2C 
2C 
3C 
X 
28 
2C 
2C 
4E 
3A 
4A 
4A 
3A 
3A 
48 
41 
38 
28 
28 
3C 
3C 
4C 
38 
4C 
48 
2C 
28 
4J 
48 
4A 
4A 
4A 
48 
4C 
4C 
4 0  
4C 
3 0  
3 0  
4 0  
4 0  
4 0  
38 
38 
38 
4C 
4H 
4H 

J651 
J651 
J652 
J652 
J652 
J4241 

P501 

02320 

R200 1 
R2002 

R2005 R2w 
R2006 
R2007 
R2010 
R2011 
R2012 
R2013 
R2014 
R2015 
R2016 
R2101 
R2102 
R2103 
R2104 
R2201 
R2202 
R2203 
A2204 
R2205 
R2210 
R2211 
R2212 
R2220 
R2230 
R2231 
R2232 
R2301 
R2302 
R2303 
R2304 
R2305 
R2320 
R2321 
R2322 
R2323 
R2329 
R2330 
R2331 
R2332 
R2333 
R2334 
R2340 
R2341 
R2346 
R2401 
R2402 
R2403 
R2404 
R2405 

12. 

4R CHASSIS CHASSIS W2421 I 
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FRONT PANEL CONTROLS 0 
BOARD 

LOCATION 
SCHEM 

LOCATION 
SCHEM 

LOCATION 
BOARD CIRCUIT 

LOCATION NUMBER 

28 
28 
28 
38 
28 
28 
4C 
4C 
2C 
3C 
2D 
2D 
I D  . 
20 
4D 
2E 
3E 
3E 
4E 
2E 
3E 
3E 
2E 
3E 
3E 
2A 

38 
38 
X 
X 
3C 
3C 
3D 
3D 
2F 
2F 
3F 
3F 

3A 
3A 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

CIRCUIT 
NUMBER 

3D 
6c 
7C 
4C 
6D 
7D 
2D 
2C 
8C 
5C 
8C 
5D 
88 
88 
28 
1 OD 
1 OC 
1 OC 
28 
8D 
108 
108 
2C 
18 
18 
1C 

1 OM 
5F 
1 OM 
2F 
1 OM 
4F 
1 OM 
7F 
1 OM 
8F 
1 OF 
1 OM 

1 OA 
1 ON 

OTHERPARTS 

SCHEM 
LOCATION 

8H 
8H 
8.J 
8K 
8K 
4J 
4K 
4K 

1H 
2G 
2H 
2J 
2L 
3H 
50 
1H 
3G 
3L 
5J 
6G 
6H 
8H 
QG 

1G 
1J 
1K 
1L 
6H 
QG 
9H 
9.J 
3H 
2K 
2K 

78 
78 
7C 
3C 
68 
6c 
I D  
1 C 
68 

DS3042 
DS3043 
DS3044 
DS3045 
DS3046 
DS3047 
DS3048 
DS3049 

R3001 
I73001 
R3001 
R3001 
R3001 
R3001 
R3001 
R3002 
R3002 
R3002 
R3002 
R3002 
R3002 
R3002 
R3002 
R3003 
R3003 
R3003 
R3003 
A3003 
R3003 
R3003 
R3003 
A3006 
R3007 
R3008 

S3001 
S3002 
S3003 
S3004 
S3005 
s3008 
53007 
S3008 
S3009 

BOARD CIRCUIT 
LOCATION NUMBER 

2E 
2E 
2E 
2E 
2E 
3E 
3E 
3E 

1A 
1A 
1A 
1 A 
1A 
1A 
1 A 
20 
20 
2 0  
2D 
2D 
2 0  
2 0  
2 0  
2E 
2E 
2E 
2E 
2E 
2E 
2E 
2E 
2D 
4A 
48 

1 A 
1A 
2A 
3A 
2A 
2A 
4A 
4A 
28 

9D 
3D 
2D 

2L 
5G 
5G 
5H 
5H 
55 
X 
2H 
X 
2K 
2H 
2K 
5K 
5K 
5L 
7G 
7G 
2J 
4G 
4H 
4L 
40 
4H 
7L 
7K 
7K 
7J 
1 OK 
8G 
ffi 
1OL 
1 F 
7H 
8L 
7H 
1 ffi 
1 ffi 
1 OH 
1 OH 
10J 
1 OK 

CR3042 
CR3043 
CR3044 

DS3001 
DS3002 
DS3003 
DS3004 
DS3005 
pS3006 
DS3007 
DS3008 
DS3009 
DS3010 
DS3011 
DS3012 
DS3013 
DS3014 
DS3015 
DS3016 
DS3017 
DS3018 
DS3019 
DS3020 
DS3021 
DS3022 
DS3023 
DS3024 
DS3025 
DS3026 
DS3027 
DS3028 
DS3029 
DS3030 
DS3031 
DS3032 
DS3033 
DS3034 
DS3035 
DS3036 
DS3037 
DS3038 
DS3039 
DS304O 
DS3041 

R3013 
R3014 
R3015 
R3016 
R3017 

P651 
P652 
P852 

R3007 

S3010 
S3011 
S3012 
S3013 
S3014 
S3015 
S3016 
S3017 
S3018 
S3019 
S3020 
S3021 
S3022 
S3023 
S3024 
S3025 
S3026 
S3027 
53028 
S3029 
S3030 
S3031 
S3032 
S3033 
S3034 
S3035 

U3001 
U3001 
U3002 
U3002 
U3003 
U3003 
U3004 
U3004 
U3005 
U3005 
U3006 
U3006 

W652 
We52 

1 E 
1 F 
3A 

1 A 
4A 
4A 
4A 
4A 
4A 
1A 
2A 
18 
28 
1B 
28 
48 
48 
48 
48 
48 
18 
28 
3C 
I D  
1 D 
30 
2E 
2E 
2E 
2E 
2E 
3E 
3E 
3E 
1E 
1E 
1E 
1E 
2E 
2E 
2E 
2E 
2E 
3E 

4A 
3F 
4D 

2A 
3A 
2A 
2A 
2A 
3A 
28 
38 
38 
38 
38 
48 
48 
48 
48 
48 
48 
48 
28 
38 
38 
28 
38 
3C 
3C 
1 C 
3C 
I D  
I D  
3D 
3D 
3D 
1 D 
4D 
4D 
1 E 
4E 
4E 
3E 
3E 
3E 

diagram 12. 

ASSEMBLY 

C3001 
C3002 
C3019 

CR3001 
CR3002 
CR3003 
CR3004 
CR3005 
CR3006 
CR3007 
CR3008 
CR3009 
CR3010 
CR3011 
CR3012 
CR3013 
CR3014 
CR3015 
CR3016 
CR3017 
CR3018 
CR30lQ 
CR3020 
CR3021 
CR3022 
CR3023 
CR3024 
CR3025 
CR3026 
CR3027 
CR3028 
CR3029 
CR3030 
CR3031 
CR3032 
CR3033 
CR3034 
CR3035 
CR3036 
CR3037 
CR3038 
CR3039 
CR3040 
CR3041 

PanialA6Al 

CHASSIS 
CHASSIS 
CHASSIS 

CHASSIS 

1 N 
ION 
1A 

5M 

A6A1 

1 ON 
1 ON 
1 ON 

7D 
8D 
8D 
8D 
4D 
4D 
4D 
4D 
50 
5D 
5D 
5D 
8D 
4D 
3D 
3 0  
2 0  
2 0  
7D 
7D 
8D 
7D 
7D 
6D 
5D 
QD 
6D 
9D 
QD 
6D 
60 
1 OD 
QD 
1 OD 
3D 
1 OD 
1 OD 
3D 
2 0  
1 OD 
2D 

also shown on 

8M 
2M 
1 M 
7M 
3M 

R3008 
R3009 
R3010 
R3011 
R3012 

CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 

2M 
4M 
7M 
6M 
5M 

R3018 
R3019 

We51 

CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 

6M 
4M 

9N 

CHASSIS 
CHASSIS 

CHASSIS 
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890M 59009 m O S  89011 

VERTICAL VERTICAL VERTICAL V E R T I C U  VERTICAL 
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1 1  1111 89022 89029 89020 89018 890ZD 
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24458124558 Service 

AlA11-(CHI) ATTENUATOR \ 
A1 A1 2-(CH2) AlTENUATOR 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

6862-29 
Figure 10-7a. Al-Main board (24458) and A8-Scale Illumination board. 

Chass~s.mounted companenta have no Arsembly Number 
~ef la -see  end ol ReplaceaMe Electr~cal Parts List 
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SCHEM 
NUMBER 

5 
4 
4 
4 
4 
4 
4 

11 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

11 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
4 
4 
4 
4 
4 
4 
4 

A1-24458 

SCHEM 
NUMBER 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
4 
4 
6 
6 
6 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
11 
5 
5 
5 
5 
5 
6 
6 
6 

11 
6 

6 

5 
4 
4 
4 
5 
5 
4 
5 
4 
5 
4 
5 

11 
4 
5 
8 
4 
5 

CIRCUIT 
NUMBER 

ClOO 
C102 
C103 
C105 
C106 
C107 
C108 
C109 
C110 
C113 
C114 
C115 
C116 
C117 
C l l 8  
C119 
C120 
C121 
C125 
C130 
C152 
C154 
C175 
C176 
C177 
C179 
C180 
C181 
C182 
C183 
C184 
C185 
C200 
C202 
C203 
C205 
C207 
C209 
C210 
C211 
C217 
C218 
C219 
C220 
C221 
C223 
C225 
C301 
C302 
C307 
C310 
C311 
C325 
C329 
C332 
C336 
C351 
C402 
C403 
C404 
C412 
C415 
C458 
C460 
C464 
C466 
C478 
C480 
C487 
C488 
C500 
C501 
C512 
C513 
C520 
C521 
C528 
C536 
C537 
C.544 

CIRCUIT 
NUMBER 

R456 
R457 
R458 
R459 
R460 
R461 
R462 
R463 
R464 
R465 
R468 
R469 
R470 
R471 
R473 
R476 
R477 
R478 
R479 
R480 
R481 
R482 
R483 
R484 
R485 
R486 
R487 
R488 
R469 
R490 
R491 
R492 
R493 
R494 
R495 
R496 
R497 
R498 
R501 
R502 
R503 
R504 
R511 
R512 
R513 
R518 
R519 
R520 
R521 
R527 
R529 
R537 
13538 
R542 
R543 
R544 
R545 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R558 
R560 
R600 
R601 
R602 
R605 
R606 
R607 
R614 
R615 
R617 
R618 
R619 
R620 
R622 

SCHEM 
NUMBER 

6 
6 
6 
5 
5 
5 
5 
5 

11 
5 
5 
5 

11 
5 

11 
11 
11 
11 
11 
11 
6 

11 
11 
5 
5 
5 
6 
6 
6 
6 
6 
6 

11 
11 
6 

11 
6 
6 
5 
5 
5 

11 
5 
5 
5 
5 
5 

11 
5 
5 
5 

11 
11 
11 
11 
5 
6 

11 
11 
11 
6 

11 
8 

11 
11 
11 
11 
5 

11 
11 
11 
6 

4 
4 

11 
4 
4 
4 
4 

SCHEM 
NUMBER 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

MAIN 

CIRCUIT 
NUMBER 

J191 
J191 
J191 
J411 
J411 
J411 
J511 
J511 
551 1 
J511 
J512 
551 2 
5512 
5512 

LlOl  
L107 
L113 
L115 
L120 
L219 
L220 
L307 
L325 
L336 
L521 
L605 
L606 
L607 
L608 
L609 
L610 
L619 
L628 
L633 
L644 
L733 
L738 
L740 
L743 
L938 
L973 
L980 

LRlOl 
LR107 
LRl8O 
LR201 
LR218 
LR219 
LR280 

PlOl 
PI02 
PI03 

Q130 
(3131 
Q154 
Q155 
Q190 
Q460 
Q550 
Q600 
Q623 
Q624 
Q645 
Q700 
Q709 
Q710 
0741 
Q742 
Q743 
Q745 
Q941 
Q942 

RlOO 
RlOl 
R102 

CIRCUIT 
NUMBER 

CR142 
CR143 
CR144 
CR145 
CR146 
CR147 
CR148 
CR149 
CR150 
CR151 
CR152 
CR153 
CR154 
CR155 
CR161 
CR162 
CR163 
CR180 
CR181 
CR200 
CR201 
CR354 
CR360 
CR460 
CR461 
CR476 
CR484 
CR485 
CR495 
CR503 
CR538 
CR539 
CR600 
CR601 
CR616 
CR619 
CR620 
CR621 
CR652 
CR653 
CR707 
CR741 
CR742 
CR746 
CR747 
CR752 
CR753 
CR807 
CR811 
CR850 
CR941 
CR942 
CR950 
CR951 
CR956 
CR966 
CR972 
CR987 
CR995 

DL100 

J9 
J10 
J l l  
JlOO 
J101 
J102 
J103 
J104 
J105 
J109 
J117 
J119 
J119 
J120 
J120 
J120 
J l 8 l  
J191 

SCHEM 
NUMBER 

4 
11 
4 
4 

11 
11 
11 
5 
4 

11 
11 
4 
4 
4 
4 

11 
11 
11 
11 
4 
5 
5 
4 
4 
4 
4 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 

11 
11 
11 
4 
4 

11 
11 
11 
11 
4 

11 
4 
4 

11 
4 
4 

11 
4 
4 

11 
5 
6 
6 
6 
6 

11 
11 
4 
4 
4 
6 

11 
6 
6 

11 
11 
5 
5 
5 

11 
5 
5 
5 
5 

CIRCUIT 
NUMBER 

C601 
C617 
C625 
C645 
C650 
C653 
C660 
C669 
C675 
C707 
C708 
C709 
C710 
C712 
C722 
C723 
C730 
C731 
C732 
C733 
C735 
C738 
C740 
C742 
C744 
C755 
C803 
C804 
CEO5 
C806 
C808 
CEO9 
C810 
C811 
C817 
C819 
C822 
C823 
C830 
C848 
C849 
C850 
C851 
C852 
C853 
C854 
C900 
C903 
C907 
C908 
C912 
C933 
C938 
C940 
C943 
C947 
C957 
C958 
C966 
C967 
C972 
C973 
C975 
C976 
C977 
C980 
C981 
C982 
C985 
C988 
C990 
C995 

CR100 
CAI01 
CR107 
CR130 
CR131 
CR140 
CR141 

BOARD 

SCHEM 
NUMBER 

6 
8 

11 
5 
6 

11 
4 
5 
6 

11 
4 
5 
6 

11 

11 
11 
11 
4 

11 
11 
11 
11 
11 
11 
11 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

11 
11 
11 
11 
11 
11 
11 

11 
11 
4 

11 
11 
11 
4 

5 
5 
4 

4 
4 
5 
5 
4 
4 
5 
6 
6 
6 
5 

11 
5 
5 
5 
5 
5 
5 
5 
5 

4 
4 
4 

CIRCUIT 
NUMBER 

R112 
R114 
R115 
R117 
R118 
R121 
R123 
R125 
R129 
R130 
R131 
R133 
R135 
R136 
R140 
R141 
R142 
R143 
R144 
R149 
R150 
R152 
R153 
R154 
R155 
R156 
R159 
R161 
R162 
R163 
R165 
R180 
R181 
R182 
R183 
R190 
R191 
R192 
R193 
R194 
R195 
R196 
R197 
R198 
R199 
R200 
R201 
R202 
R216 
R217 
R218 
R225 
R230 
R231 
R232 
R301 
R302 
R303 
R304 
R311 
R312 
R329 
R332 
R353 
R361 
R401 
R402 
R403 
R404 
R405 
R410 
R412 
R416 
R430 
R450 
R451 
R452 
R453 
R454 
R455 
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24458124558 Service 

A1-24458 MAIN BOARD (cont) 

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM 
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER 

R623 6 R757 5 R982 5 U700 11 
R624 6 Re00 6 R985 5 U735 6 
R637 6 Re01 6 R986 5 U600 6 
R638 6 R802 6 R995 6 U800 11 
R639 6 R803 6 U850 5 
R642 6 R804 6 S615 6 U850 11 
R643 5 R805 6 U860 5 
R644 5 R806 6 TP800 6 U860 6 
R645 5 R809 6 U860 11 
R646 5 R811 11 UlOO 4 U900 5 
R650 6 R817 6 UlOO 11 U900 11 
R651 5 R820 6 U l l O  4 U910 5 
R652 5 R621 6 U l l O  11 U910 11 
R653 5 R822 6 U120 4 U950 6 
R655 5 R623 6 U120 11 U950 11 
R659 6 R649 5 U130 4 U975 5 
R669 5 R850 6 U130 11 U975 11 
R670 5 R852 5 U140 4 U980 5 
R671 5 R653 5 U140 11 U960 11 
R678 5 R655 6 U150 4 U965 5 
R700 11 R856 6 U150 11 U985 11 
R701 11 R856 6 U160 4 
R702 11 R860 6 U160 11 VR112 5 
R707 5 R900 5 U165 4 VR125 11 
R706 5 R901 5 U165 5 VR225 11 
R709 5 R903 6 U165 11 VR550 5 
R710 5 R904 5 U170 4 
R713 5 R907 5 U170 11 WlOl 11 
R723 5 R910 5 U180 4 W103 11 
R724 5 R912 5 Ul80 11 W104 11 
R731 6 R924 5 U200 4 W105 11 
R732 6 R936 5 U200 11 W106 6 
R733 6 R937 5 U300 4 W107 5 
R734 6 R939 5 U300 11 W108 5 
R735 6 R940 5 U350 5 W109 11 
R736 5 R941 5 U350 11 W112 5 
R737 5 R942 5 U400 6 W120 5 
R738 5 R943 5 U400 11 W121 11 
R742 5 R944 5 U450 4 W122 5 
R743 5 R945 5 U450 11 W122 11 
R744 5 R946 5 U475 6 W141 6 
A745 5 R947 5 U485 6 W151 5 
R746 5 R950 5 U500 5 W500 6 
R747 5 R951 11 U500 11 W610 6 
R748 5 R952 5 U550 5 W850 5 
R749 5 R956 6 U600 6 W918 6 
R750 5 R957 6 U600 11 W919 6 
R753 5 R972 6 U650 5 
R754 5 R973 6 U650 11 
R755 5 R981 5 U700 5 

I A8-SCALE ILLUM BOARD I 
CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM 
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER 
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24458124558 Service 

A v B v C v D v E v F 'I G v H 1 J v K v L 
\ 

AlA11-(CHI) ATTENUATOR \ 
AlA12-(CH2) ATTENUATOR 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Component Number - 
A23 A2 R1234 

Assembly i ':;$ 
Number Number Subassembly (11 used) 

Figure 10-7b. Al-Main board (24558). 6862-30 

- 

Chasrls mounted comwnents have no Aisembly Number 
prefix-see end ol Replaceable flectrlcal Parts Llst 
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24458124558 Service 

- 
A1-24558 MAIN BOARD (cont) 

CIRCUIT 
NUMBER 

R615 
R617 
R618 
R619 
A620 
R622 
13623 
R624 
R637 
R638 
13639 
R642 
13643 
R644 
R645 
R646 
R650 
R651 
R652 
R653 
R655 
R658 
R659 
R669 
R670 
R671 
R678 
R700 
R701 
R702 
R707 
R708 
R709 
R710 
R713 
R723 
A724 
R731 
R732 
R733 
R734 
R735 
R736 
R737 
R738 
R742 
R743 
A744 
R745 
R746 
R747 
R748 

SCHEM 
NUMBER 

6 
6 
6 
6 
6 
6 , 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
6 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 

11 
11 
11 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

CIRCUIT 
NUMBER 

R749 
R750 
R753 
R754 
R755 
R757 
R8OO 
R8Ol 
Re02 
R803 
R804 
R805 
R806 
Re09 
R6 l  1 
R817 
Re20 
RE21 
Re22 
R823 
R849 
R850 
R852 
R853 
R855 
R856 
R858 
R860 
R900 
R901 
R903 
R904 
R907 
R910 
R912 
R924 
R936 
R937 
R939 
R940 
A941 
R942 
R943 
R944 
R945 
R946 
R947 
R950 
R951 
R952 
R956 
R957 

CIRCUIT 
NUMBER 

R972 
R973 
R981 
R982 
R985 
R986 
R995 

S615 

TP800 

U l  00 
U l  00 
U l l O  
U l l O  
U120 
U120 
U130 
U130 
U140 
U140 
U150 
U l 5 0  
U160 
U160 
U165 
U165 
U165 
U170 
U170 
U l 8 0  
U180 
U200 
U200 
U300 
U300 
U350 
U350 
U400 
U400 
U450 
U450 
U475 
U485 
U500 
U500 
U550 
U600 
U600 
U650 
U650 

SCHEM 
NUMBER 

5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

11 
6 
6 
6 
6 
6 
5 
6 
5 
5 
6 
6 
6 
6 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
5 
6 
6 

SCHEM 
NUMBER 

6 
6 
5 
5 
5 
5 
6 

6 

6 

4 
11 
4 

11 
4 

11 
4 

11 
4 

11 
4 

11 
4 

11 
4 
5 

11 
4 

11 
4 

11 
4 

11 
4 

11 
5 

11 
6 

11 
4 

11 
6 
6 
5 

11 
5 
6 

11 
5 

11 

ClRCUlT 
NUMBER 

U700 
U700 
U735 
U800 
U800 
U850 
U850 
U860 
U860 
U860 
U900 
U900 
U910 
U910 
U950 
U950 
U975 
U975 
U980 
U980 
U985 
U985 

VR112 
VR125 
VR152 
VR225 
VR550 

WlO l  
W103 
W104 
W105 
W106 
W107 
W108 
W109 
W112 
W120 
W121 
W122 
W122 
W141 
W151 
W160 
W500 
W610 
W850 
W918 
W919 

SCHEM 
NUMBER 

5 
11 
6 
6 

11 
5 

11 
5 
6 

11 
5 

11 
5 

11 
6 

11 
5 

11 
5 

11 
5 

11 

5 
11 
5 

11 
5 

11 
11 
11 
11 
6 
5 
5 

11 
5 
5 

11 
5 

11 
6 
5 
5 
6 
6 
5 
6 
6 
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TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following 
setup conditions are observed. Any change(s) from the given setup conditions required to produce a given waveform are 
noted with that waveform illustration. 

INSTRUMENT SETUP 
TRIGGER 

Connect a 200-mV, 1-kHz squarewave signal from a 
MODE AUTO 

/ A  

signal generator to each Vertical Channel as appropriate 
CH 1 and CH2 1 MQ DC 

via a BNC T-connector, a 50-Q BNC cable and a dual- 
SOURCE VERT 

input coupler. 
COUPLING DC 

All other control settings are irrelevant. 
Set: 

VERTICAL MODE CH 1 

lnput Coupling 
CH 1 and CH2 1 MQ DC 

TEST OSCILLOSCOPE SETUP 

Connect the 200-mV, 1-kHz squarewave from the BNC 

VOLTSIDIV T-connector to the Trigger input of the test oscilloscope 

CHI and CH2 50 mV using a 50-9 BNC cable. Trigger the test oscilloscope on 
the rising edge of the 1-kHz signal and, using a XI0 probe 
with the test oscilloscope, set its VoltsIDiv and TimeIDiv 

A and B SECIDIV 0.5 ms (knobs locked) ranges as required to obtain the indicated displays. 

WHEN LO, Push VERTICAL Input Coupling 
ATTENUATORS 
ARE STROBED 6019-12 
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L 

CIRCUIT 
NUMBER 

ClOO 
C102 
C103 
ClO5 
C106 
C107 
C108 
C109 
C110 
C113 
C114 
C115 
C116 
C117 
C118 
C119 
C120 
C121 
C125 
C130 
C152 
C154 
C171 
C175 
C176 
C177 
C179 
C180 
C181 
C182 
C183 
C184 
C185 
C200 
C202 

' ~ 2 0 3  
C205 
C207 
C209 
C210 
C211 
C217 
C218 
C219 
C220 
C221 
C223 
C225 
C301 
C302 
C307 
C310 
C311 
C325 
C329 
C332 
C336 
C351 
C402 
C403 
C404 
C412 
C415 
C458 
C460 
C464 
C466 
C478 
C480 
C487 
C488 
C500 
C501 
C512 
C513 
C520 
C521 
C528 
C536 
C537 

SCHEM 
NUMBER 

4 
11 
4 
4 

11 
11 
11 
5 
4 

11 
11 
4 
4 
4 
4 

11 
11 
11 
11 
4 
5 
5 
5 
4 
4 
4 
4 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 

11 
11 
11 
4 
4 

11 
11 
11 
11 
4 

11 
4 
4 

11 
4 
4 

11 
4 
4 

11 
5 
6 
6 
6 
6 

11 
11 
4 
4 
4 
6 

11 
6 
6 

11 
11 
5 
5 
5 

11 
5 
5 
5 

CIRCUIT 
NUMBER 

C544 
C601 
C617 
C625 
C645 
C650 
C653 
C669 
C675 
C707 
C708 
C709 
C710 
C712 
C722 
C723 
C730 
C731 
C732 
C733 
C735 
C738 
C740 
C742 
C744 
C755 
C803 
'2804 
C805 
C806 
C808 
C809 
C810 
C811 
C817 
C819 
C822 
C823 
C830 
C848 
C849 
C850 
C851 
C852 
C853 
C854 
C900 
C903 
C907 
C908 
C912 
C933 
C938 
C940 
C943 
C947 
C957 
C958 
C966 
C967 
C972 
C973 
C975 
C976 
C977 
C980 
C981 
C982 
C985 
C988 
C990 
C995 

CRlOO 
CRlOl  
CR107 
CR130 
CR131 
CR140 
CR141 

CIRCUIT 
NUMBER 

CR142 
CR143 
CR144 
CR145 
CR146 
CR147 
CR148 
CR149 
CR150 
CR151 
CR152 
CR153 
CR154 
CR155 
CR161 
CR162 
CR163 
CR180 
CR181 
CR200 
CR201 
CR354 
CR360 
CR460 
CR461 
CR476 
CR484 
CR485 
CR495 
CR503 
CR538 
CR539 
CR600 
CR601 
CR616 
CR619 
CR620 
CR621 
CR652 
CR653 
CR707 
CR741 
CR742 
CR746 
CR747 
CR752 
CR753 
CR807 
CR811 
CR850 
CR941 
CR942 
CR950 
CR951 
CR956 
CR966 
CR972 
CR987 
CR995 

DL100 

E900 

J9 
J10 
J11 
J l  00 
J l  01 
J102 
J103 
J104 
J105 
J109 
5117 
J119 
J119 
J120 
J120 
J120 

SCHEM 
NUMBER 

5 
6 
6 
6 
5 
5 
5 
5 

11 
5 
5 
5 

11 
5 

11 
11 
11 
11 
11 
11 
6 

11 
11 
5 
5 
5 
6 
6 
6 
6 
6 
6 

11 
11 
6 

11 
6 
6 
5 
5 
5 

11 
5 
5 
5 
5 
5 

11 
5 
5 
5 

11 
11 
11 
11 
5 
6 

11 
11 
11 
6 

11 
8 

11 
11 
11 
11 
5 

11 
11 
11 
6 

4 
4 

11 
4 
4 
4 
4 

A1-24558 

SCHEM 
NUMBER 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
4 
4 
6 
6 
6 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
11 
5 
5 
5 
5 
5 
6 
6 
6 

11 
6 

6 

6 

5 
4 
4 
4 
5 
5 
4 
5 
4 
5 
4 
5 

11 
4 
5 
8 

MAIN 

CIRCUIT 
NUMBER 

J181 
J191 
J191 
J191 
J191 
J411 
J411 
J411 
551 1 
J511 
J511 
J511 
J512 
J512 
J512 
J512 
J949 

L l  01 
L107 
L113 
L l l 5  
L120 
L200 
L219 
L220 
L307 
L325 
L336 
L521 
L605 
L606 
L607 
L608 
L609 
L610 
L619 
L628 
L633 
L644 
L733 
L738 
L740 
L743 
L938 
L973 
L980 

LRlOl  
LR107 
LR180 
LR201 
LR218 
LR219 
LR280 

P lO l  
PI02 
P I  03 
P I  60 

0130 
0131 
Q154 
Q155 
0190 
0460 
0550 
0600 
0623 
0624 
0645 
0700 
0709 
071  0 
0741 
0742 
0743 
0745 
0941 

BOARD 

SCHEM 
NUMBER 

4 
5 
6 
8 

11 
5 
6 

11 
4 
5 
6 

11 
4 
5 
6 

11 
6 

11 
11 
11 
4 

11 
4 

11 
11 
11 
11 
11 
11 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

11 
11 
11 
11 
11 
11 
11 

11 
11 
4 

11 
11 
11 
4 

5 
5 
4 
5 

4 
4 
5 
5 
4 
4 
5 
6 
6 
6 
5 

11 
5 
5 
5 
5 
5 
5 
5 

CIRCUIT 
NUMBER 

0942 

RlOO 
R lO l  
R102 
R112 
R114 
R115 
R117 
R118 
R121 
R123 
R125 
R129 
R130 
R131 
R133 
R135 
R136 
R140 
R141 
R142 
R143 
R144 
R149 
R150 
R152 
R153 
R154 
R155 
R156 
R159 
R161 
R162 
R163 
R165 
R18O 
R181 
R182 
R183 
R190 
R191 
R192 
R193 
R194 
R195 
R196 
R197 
R198 
R199 
R200 
R201 
R202 
R216 
R217 
R218 
R225 
R230 
R231 
R232 
R301 
R302 
R303 
R304 
R311 
R312 
R329 
R332 
R353 
R361 
R401 
R402 
R403 
R404 
R405 
R411 
R412 
R416 
R417 
R430 

SCHEM 
NUMBER 

5 

4 
4 
4 
5 
4 
4 
4 
4 
4 
4 

11 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

11 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 

CIRCUIT 
NUMBER 

R450 
R451 
R452 
R453 
R454 
R455 
R456 
R457 
R458 
R459 
R460 
R461 
R462 
R463 
R464 
R465 
R468 
R469 
R470 
R471 
R473 
R476 
R477 
R478 
R479 
R480 
R481 
R482 
R483 
R484 
R485 
R486 
R487 
R488 
R489 
R490 
R491 
R492 
R493 
R494 
R495 
R496 
R497 
R498 
R5Ol 
R502 
R503 
R504 
R511 
R512 
R513 
R518 
R519 
R520 
R521 
R527 
R529 
R537 
R538 
R542 
A543 
R544 
R545 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R558 
R560 
R600 
R601 
R602 
R605 
A606 
R607 
R614 

SCHEM 
NUMBER 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 

* 
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AlTENUATORS AND PREAMPS @ 
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

ASSEMBLY A1 

C100 1H 5C CR151 6F 7C R121 3L 5D R430 7N 3E 
C103 4F 8C CR152 6E 7C R123 38 2.l R450 3N 4E 
C105 1H 5C CR153 6E 7C R129 58 68 R451 3N 4F 
C110 2H 68 CR154 4G 7C R130 6C 88 R452 3N 4E 
C115 2M 7E CR 155 5G 7C R131 5C 98 R453 3N 4F 
C116 2N 8F CR161 5K 2D R133 4M 8B R454 6N 4F 
C117 3L 6E CR162 2K I D  R135 4N 8A R455 6N 4E 
C118 2N 8E CR163 2K 2D R136 4C 2J R456 6N 4E 
C130 58  6C CRIB0 3K 7D R140 6C 8C R457 6N 4F 
C175 6) 2D CRl8l  7K 5D R141 5C 8C R458 3P 4F 
C176 6 .  2D CRXK) 7H 4C R142 5C 8C R459 7P 4G 
C177 2J 2 0  CR201 7H 4C R143 6C 8C R460 8M 4E 
C179 25 2D CR4W 7N 3F R144 5C 88 R461 6M 4E 
C182 61 3E CR461 7N 3E R149 4D 98 R462 8M 4E 
C183 35 3E R159 6K 2 0  R463 7M 3E 
C184 8L 2F J10 2H 6B A161 6K 2D R464 7P 3E 
C185 8L 38  J11 7H 3A R162 2K 3C R465 7N 3F 
C200 7H 4C JIM) 7P 5G R163 2K 3C R468 6P 4F 
~ 2 0 2  5F 4C J103 7K 5C R18O 3K 2E R469 7N 3E 
C203 7L 5C J105 7P 2E R l 8 l  3K 2E R473 7P 4G 
C205 7H 4C J117 2M 7E R182 7K 2E R502 3C 1H 
C211 8H 3A J120 4M 8A R183 7K 2E 
C217 8L 3D J181 4N 8A R190 3H 1H UlOO 1L 6C 
C223 3D 2.J J511 10P I D  R l 9 l  3H 1H U l l O  4E 8B 
C301 1 OA 1A J511 2A I D  R192 3H 1J U120 5E 8C 
C302 9A 3A J511 8A I D  R193 3H 1E U130A 4F 8C 
C310 1 OH 1B J512 3A 1 H R194 3H 1J U130B 5F 8C 
C311 2H 1 C R195 8L 3E U130C 5K 8C 
C329 aJ 2C L115 2N 7E R196 8L 3E U130D 4M 8C 
C332 91 2C L200 8H 3A R197 8L 3F U130E 5M 8C 
C460 7N 4E R198 8K 3F U130F 4M 8C 
C484 7P 3E LR180 3M 5E R199 8L 3F U13CG 58 8C 
C486 8N 3E LR280 6M 4E R200 7H 4C U140 4D 8B 

R201 7H 3A U150 5D 8C 
CRlOO 1K 5C PI03 7K 5C R202 8H 3A U16OA 2K 30 
CR101 1K 5C R216 7L 3D U16OB 5K 30 
CR130 5C 8C 0130 6C 8B R217 7K 3D Ul6OC 6K 3D 
CR131 6C 8C 0131 5C 88 R218 8K 3E U160D 2K 3D 
CR140 4G 78 0190 8L 3E R230 3D 3E U165A 8L 3F 
CR141 4F 78 Q460A 7N 3E R231 3C 2E U170 3H 3E 
CR142 4F 78 04608 7M 3E R232 38 3E U180A 3K 2E 
CR143 4F 78 R301 10A 1 A U 1 8OB 6K 2E 
CR144 4F 78  R100 1 H 5C R302 9A 3A U200 5L 4C 
CR145 4E 7B RlOl 2H 68 R303 1 OC 1A U300 9L 1A 
CR146 4E 78 R102 2H 78 R304 10A 1A U450A 6N 4F 
CR147 5G 7C R114 2M 7D R311 9A 3A U450B 3N 4F 
CR148 5F 7C R115 2M 7D R312 98 2A 
CR149 5F 7C R117 3K 7E R329 9H 2C 
CR150 6F 7C R l l 8  3K 6E R332 9H X 

PaMal A1 also shown on dlagrams 5, 6, 8, and 11. 

ASSEMBLY A8 

DSl 00 4P 1 M DSlOl 5P 1 N DS102 5P 1 P W l 8 l  5P 1 P 

OTHERPARTS 

E200 7P CHASSIS J4 10A CHASSIS PI05 7P CHASSIS W10 2G CHASSIS 
J5 7P CHASSIS PI20 4M CHASSIS W l l  7G CHASSIS 

J l  1A CHASSIS Pl81 4N CHASSIS 
J2 7A CHASSIS P I 0  2G CHASSIS 
J3 9A CHASSIS PI1 7G CHASSIS R134 4L CHASSIS 

J 
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24458124556 Service 
ui 
e 
K 
I- 
UTY TEST WAVEFORM SETUP INFORMATION 
gi+ 
$2 
3% The numbered waveforms below were obtained at the test points ~ndicated on the accompanying schematic diagram and 
! board dolly. The waveforms are representative of signals that may be expected at the associated points when the following * setup conditions are observed. Any change@) from the given setup conditions required to produce a given waveform are 44  
taw noted with that waveform illustration. Where B Sweep setup conditions are referenced with a waveform, it is assumed that 

1 the B SECIDIV knob is set to 100 &div unless otherwise noted. I--+ 
VARIES W /  A SWEEP - 2 0 0 ~ s  

A REF SETTING B SWEEP - 100ps 
A AND B SEC/DIV KNOBS LOCKED l200ps lW/NO TRIGGER 

INSTRUMENT SETUP 

Connect a 200-mV, 1-kHz squarewave to the CHI input At DLY readout 
of the oscilloscope using a BNC cable. 

A REF OR DLY POS 1000.0 ps readout 

Set: INTENSITY Midrange 

VERTICAL MODE CHI READOUT INTENSITY Minimum (once DLY 
readout is set) 

Input Coupling 
CH 1 and CH 2 1 MR DC HOLDOFF CCW (counterclockwise) 

VOLTSIDIV 
CH 1 and CH 2 50 mV 
CH 1 and CH 2 VAR In detent 

+a +2.4ms+ 

All other control settings are irrelevant. 

+5v - 

@ 
A and B SECIDIV 200 ps (knobs locked) 

A and B SECIDIV VAR In detent TEST OSCILLOSCOPE SETUP 

HOLOOFF 

0 v  - 

TRIGGER 
MODE AUTO 
SOURCE VERT 
COUPLING NOISE REG 
HOLDOFF In detent 
SLOPE + (plus) 
LEVEL Stably triggered display 

. 
Using a XI0 probe with the test oscilloscope, set its 

Trigger Slope, Trigger Level, VoltsIDiv and TimeIDiv 
ranges as required to obtain the indicated displays. 

r, * 

X I 0  MAG SELECTED - W/NO TRIGGER 

+ +READOUT 
ACT l VE W/NO TRIGGER 

4 

E X P A N D E D  V IEW OF 2 0  

A SECIDIV 1 FS 

AUTO WINO TRIGGER 

HOLDOFF+ I-- I-- 3ms 4 

I I U I  
- - TR l GGERED ON SWEEP 4 

P o s  1 T 1 vE-Go 1 Nc FRUNN 1 NG 
SQUARE WAVE 

V W/NO_ TRIGGER 
E X P A N D E D  AUTO WINO TRIGGER 
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24458 DISPLAY SEQUENCER, TRIGGERING, A & B SWEEPS 0 
CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

ASSEMBLY 

C109 
C152 
C154 
ClBO 
C l 8 l  
C351 
C512 
C513 
C520 
C528 
C536 
C537 
C544 
C645 
C650 
C653 
C660 
C669 
C707 
C708 
C709 
C712 
C742 
C744 
C755 
C830 
C848 
C849 
C851 
C852 
C853 
C854 
CgOO 
CW7 
CW8 
C912 
C947 
C982 

CR354 
CR360 
CR503 
CR538 
CR539 
CR652 
CR653 
CR707 
CR741 
CR742 
CR746 
CR747 
CR752 
CR753 
CR850 
CRQ41 
CR942 
CR950 
CR951 

PaWalA1 also 

OTHERPARTS 

J7 6s CHASSIS PlOg 4K CHASSIS 
J8 6s CHASSIS PI07 6s CHASSIS P120 38 CHASSIS R351 4A CHASSIS 
J12 1A CHASSIS Pl06 6s  CHASSIS PI22 6A CHASSIS R352 3A CHASSIS 

7A 
6F 
1 OM 
3J 
4M 
5s 
4K 
9K 
38 
5A 
1 OK 
5A 
5s 
8A 
1 OA 
1A 
1 S 
4A 

7E 
7E 
4M 
1 OM 

30 
2E 
70  
6H 
2P 
2N 
5N 
6M 
6M 
4P 
4P 
8P 
8P 

1 A 
7L 
20 
20 
30 
2E 
3 0  
2K 
5E 
5E 
4H 
4H 
4H 
4H 
8H 
4K 
4K 
7F 
7F 
8H 
8H 

SCHEM 
LOCATION 

A1 

1R 
2 0  
3 0  
X 
2K 
48 
55 
8H 
7F 
8H 
5J 
8H 
7F 
a 
8H 
5E 
3E 
4F 
3N 
2P 
2P 
1M 
2M 
8M 
3P 
108 
8C 
108 
3K 
3K 
3K 
3L 
7M 
9N 
9N 
7M 
5R 
5R 

50 
50 
4H 
8E 
9E 
5H 
5E 
3P 
3N 
4N 
6R 
6R 
3P 
4P 
9C 
8N 
8N 
6R 
6R 

shown on 

2A 
35 
7G 
7G 
7G 
6M 
4H 
4H 
8A 
1 OK 
1K 
1K 
1 K 
1 D 
1 H 
1 H 
1 H 
1 H 

3J 
3J 
7G 
7G 

2E 
2F 
2F 
7G 
1 OD 
1 OD 
7L 
70  
70  
70  
70  
11K 
1 OK 

7M 
8B 
2F 
2F 
2E 
2F 
2E 
3F 
3J 
3J 
2H 
2J 
3H 
3H 
3H 
3H 
3H 
2H 
3H 
1H 
1H 

BOARD CIRCUIT 
LOCATION NUMBER 

2L 
2E 
2E 
1 E 
2E 
4G 
4H 
4H 
3H 
1 H 
1G 
2F 
35 
6G 
8M 
4K 
3K 
2K 
9'2 
9C 
1 OB 
10E 
7D 
70  
8K 
1 L 
9E 
1OG 
1 OF 
10E 
1 OF 
10E 
laJ 
GJ 
11K 
1 OG 
7M 
6L 

2J 
3J 
2J 
9B 
108 
5L 
3K 
9B 
7C 
7D 
7L 
7L 
8J 
81 
10E 
11J 
11J 
7L 
7L 

diagrams 4.6.8, and 

J9 
J101 
J102 
J102 
J102 
J1W 
Jl09 
J l l 9  
J120 
J l 9 l  
J411 
J411 
J411 
J511 
J512 
5512 
J512 
J512 

PlOlA 
PlOlB 
P102B 
PI020 

0154 
0155 
0550 
0645 
0709 
0710 
0740 
0741 
0742 
0743 
0745 
094 1 
0942 

R112 
R150 
R152 
R153 
R154 
R155 
R158 
R165 
R353 
R361 
R503 
R504 
R5l 1 
R512 
R513 
R518 
R519 
R520 
R521 
R527 
R529 

11. 

R537 
R538 
R542 
R543 
R544 
R545 
R550 
R551 
R552 
R553 
R554 
R555 
R558 
R557 
R558 
R560 
R643 
R644 
R645 
R646 
R651 
R652 
R653 
R655 
R669 
A670 
R671 
Re78 
R707 
R708 
R709 
R710 
R713 
R723 
R724 
R736 
R737 
R738 
R742 
R743 
R744 
R745 
R746 
R747 
R748 
R749 
R750 
R753 
R754 
R755 
R757 
R849 
R852 
R853 
RgOO 
RWl 
RB04 
RW7 
R9lO 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

8H 
8E 
8K 
8K 
7F 
7F 
7C 
78 
78 
7C 
7C 
6C 
7C 
70  
80 
6B 
7J 
6H 
6H 
7H 
58 
5E 
5H 
6F 
4F 
4C 
X 
5C 
3P 
3P 
2P 
1M 
1M 
3L 
3M 
2M 
2M 
2L 
4N 
4K 
4M 
4N 
6R 
6M 
61 
6M 
3N 
3P 
3P 
3R 
4N 
9D 
3K 
3K 
9M 
9M 
1 OM 
9N 
7M 

1 E 
9B 
3F 
3F 
3K 
3J 
1 G 
1 F 
1 F 
1 F 
1 G 
1 G 
I F  
1E 
1E 
1 G 
6G 
6G 
6G 
6G 
1K 
3K 
5K 
1 K 
2J 
2J 
2J 
2J 
9C 
9B 
108 
1 OF 
10E 
10E 
10E 
1 OG 
1 OF 
1 OG 
80 
7F 
8F 
8C 
6L 
7F 
88 
7D 
8D 
9K 
8K 
9K 
80 
BE 
10E 
10E 
1 OF 
10E 
1 OK 
GJ 
1 OF 

R912 
R924 
R936 
R937 
R939 
R940 
R941 
R942 
R943 
R944 
R945 
R946 
R947 
R950 
R952 
R975 
R981 
R982 
R985 
R986 

U165B 
U165C 
U165D 
U350A 
U350B 
U500 
U550A 
U550B 
U550C 
U550D 
U550E 
U650 
U700 
U850A 
U8 50B 
U85CC 
U8BOA 
U900 
UGlOA 
U91OB 
U975 
U98OA 
U980B 
U985 

VR112 
VR550 

W107 
W108 
W112 
W120 
W122 
W151 
W850 

SCHEM 
LOCATION 

BOARD 
LOCATION 

8M 
9L 
8M 
8M 
5R 
7M 
8P 
ON 
8N 
8N 
8N 
5N 
5R 
6R 
7H 
7N 
5P 
6R 
5K 
7P 

7C 
2C 
2K 
90 
8E 
41 
7C 
7C 
6C 
8C 
9B 
X 
I N  
8M 
2L 
8D 
2L 
7N 
8M 
1M 
5N 
6P 
6P 
5P 

1 P 
68 

6R 
6R 
1A 
1 S 
8A 
6L 
9L 

10E 
8H 
1 OG 
1OG 
7M 
5M 
1 OK 
1 OK 
11J 
11H 
1 OK 
7L 
7M 
7L 
8M 
7L 
5M 
6L 
2L 
7L ' 

3F 
3F 
3F 
108 
108 
4G 
1 F 
1 F 
I F  
I F  
1F 
4K 
8C 
9E 
9E 
9E 
7F 
1CN 
1OG 
1OG 
8M 
7L 
7L 
6M 

2L 
1 F 

7M 
6M 
1 H 
1 H 
5H 
8C 
1OF 
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24456124558 Service 

Static Sensitive Devices 
See Malntendnce Sectron 

COMPONENT NUMBER EXAMPLE 

Component Number I 
Assembly J I L 
Number Subarsembly c'rcu'f 

Number (tf used) Number I 
I I 

Chassls mounted components have no Assembly Number 
prefx-see end of Replaceable Elecfrcal Parts Lst 

I Figure 10-8. A14-Dynamic Centering board. 

A14-DYNAMIC CENTERING BOARD 

CIRCUIT 
NUMBER 

C3401 

J141 

SCHEM 
NUMBER 

6 

6 

CIRCUIT 
NUMBER 

R3401 
R3402 
R3403 
R3404 

SCHEM 
NUMBER 

6 
6 
6 
6 

CIRCUIT 
NUMBER 

R3405 
R3406 
R3407 
133406 

SCHEM 
NUMBER 

6 
6 
6 
6 

CIRCUIT 
NUMBER 

R3409 
R3410 
R3411 

SCHEM 
NUMBER 

6 
6 
6 

ClRCUlT 
NUMBER 

U3401 
U3402 

VR3401 

SCHEM 
NUMBER 

6 
6 

6 
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2455B DISPLAY SEQUENCER, TRIGGERING, A & B SWEEPS 0 
CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

BOARD CIRCUIT 
LOCATION NUMBER 

ASSEMBLY 

Cl09 
C152 
C154 
C171 
C180 
C181 
C351 
C512 
C513 
C520 
C528 
C538 
C537 
C544 
C645 
C850 
' 353  
Ceee 
C707 
C708 
C709 
C712 
C742 
C744 
C755 
C830 
C848 
C849 
C851 
C852 
C853 
C854 
CeOO 
C907 
C908 
C912 
C947 
C982 

CR354 
CR360 
CR503 
CR538 
CR539 
CR852 
CR653 
CR707 
CR741 
CR742 
CR746 
CR747 
CR752 
CR753 
CR850 
CRQ41 
CR942 
CR950 
CR951 

J9 

PatrMlAl also 

J101 
J102 
J102 
J102 
J104 
Jl09 
J l l Q  
J120 
J191 
J411 
J411 
J411 
J511 
J512 
J512 
J512 
J512 

PlOlA 
P1018 
PI028 
P102D 
PI60 
PI60 

0154 
0155 
0550 
Q845 
0709 
0710 
0740 
Q741 
0742 
0743 
0745 
0941 
0942 

R112 
R150 
R152 
R153 
R154 
R155 
R158 
R165 
R353 
R361 
R503 
R504 
R5l l  
R512 
R513 
R518 
R519 
R520 
R521 
R527 
R529 

11. 

SCHEM 
LOCATION 

A1 

1R 
2E 
3D 
3F 
X 
2K 
48 
5.J 
8H 
7F 
8H 
55 
8H 
7F 
6J 
8H 
5E 
4F 
3N 
2P 
2P 
1 M 
2M 
6M 
3P 
108 
8C 
108 
3K 
3K 
3K 
3L 
7M 
QN 
QN 
7M 
5R 
5R 

5D 
5D 
4H 
8E 
9E 
5H 
5E 
3P 
3N 
4N 
BR 
6R 
3P 
4P 
Qc 
8N 
8N 
6R 
6R 

7A 

shown on 

OTHERPARTS 

6F 
1 OM 
3J 
4M 
5s 
4K 
9K 
38 
5A 
1 OK 
5A 
5s 
8A 
1 OA 
1A 
1 S 
4A 

7E 
7E 
4M 
1 OM 
2E 
2E 

3D 
2E 
7D 
8H 
2P 
2N 
5N 
6M 
6M 
4P 
4P 
8P 
8P 

1 A 
7L 
2D 
2D 
3D 
2E 
3D 
2K 
5E 
5E 
4H 
4H 
4H 
4H 
8H 
4K 
4K 
7F 
7F 
8H 
8H 

2L 
2E 
2E 
3K 
1E 
2E 
4G 
4H 
4H 
3H 
1 H 
1G 
2F 
35 
6G 
8M 
4K 
2K 
Qc 
QC 
108 
10E 
7D 
7D 
8K 
1 L 
QE 
100 
1 OF 
10E 
1 OF 
10E 
10J 
QJ 
11K 
10G 
7M 
6L 

2J 
35 
2J 
98 
108 
5L 
3K 
98 
7C 
7 0  
7L 
7L 
8J 
8J 
10E 
11J 
11J 
7L 
7L 

2A 

diagrams 4, 6, 8, and 

J7 
J8 
J12 

BOARD 
LOCATION 

3J 
7 0  
7G 
7G 
6M 
4H 
4H 
8A 
1 OK 
1K 
1K 
1K 
I D  
1H 
1H 
1 H 
1 H 

35 
3J 
7 0  
7G 
2K 
2K 

2E 
2F 
2F 
7G 
1 OD 
1 OD 
7L 
7D 
7D 
7D 
7D 
11K 
1 OK 

7M 
88 
2F 
2F 
2E 
2F 
2E 
3F 
3J 
3J 
2H 
2J 
3H 
3H 
3H 
3H 
3H 
2H 
3H 
1H 
1 H 

6s 
6s 
1A 

CIRCUIT 
NUMBER 

R537 
R538 
R542 
R543 
R544 
R545 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R558 
R560 
R643 
A644 
R645 
R646 
R65 1 
Re52 
R653 
R655 
R889 
Re70 
RE71 
R678 
R707 
R708 
R709 
R710 
R713 
R723 
R724 
R738 
R737 
R738 
R742 
R743 
R744 
R745 
R746 
R747 
R748 
R749 
R750 
R753 
R754 
R755 
R757 
RE49 
R852 
R853 
RgOO 
R90l 
R904 
R907 
RQlO 
RQl2 

CHASSIS 
CHASSIS 
CHASSIS 

SCHEM 
LOCATION 

BOARD 
LOCATION 

8H 
BE 
8K 
8K 
7F 
7F 
7C 
78 
78 
7C 
7C 
6C 
7C 
7D 
8D 
68 
7J 
6H 
6H 
7H 
58 
5E 
5H 
6F 
4F 
4C 
X 
5C 
3P 
3P 
2P 
1 M 
1 M 
3L 
3M 
2M 
2M 
2L 
4N 
4K 
4M 
4N 
6R 
8M 
8L 
8M 
3N 
3P 
3P 
3R 
4N 
QD 
3K 
3K 
9M 
QM 
10M 
9N 
7M 
8M 

PI07 
PI08 

1 E 
98 
3F 
3F 
3K 
2.J 
1 G 
I F  
I F  
1 F 
1G 
1 G 
I F  
1E 
1E 
1 G 
6G 
6G 
6G 
80 
1 K 
3K 
5K 
1 K 
25 
2J 
25 
2J 
Qc 

98 
108 
1 OF 
10E 
10E 
10E 
10G 
1 OF 
10G 
8D 
7F 
8F 
8C 
6L 
7F 
88 
70  
8D 
9K 
8K 
QK 
8D 
QE 
10E 
10E 
1 OF 
10E 
1 OK 
QJ 

1 OF 
10E 

6S 
6s 

R924 
R938 
R937 
R939 
R940 
R941 
R942 
R943 
R944 
R945 
R946 
R947 
R950 
R952 
R975 
R981 
R982 
R985 
R986 

U1658 
U165C 
U165D 
U350A 
U3508 
U500 
U550A 
U5508 
U550C 
U550D 
U550E 
U650 
U700 
U850A 
U850A 
U8508 
U8SOC 
U8WA 
UgOO 
UQlOA 
U9lOB 
U975 
U98OA 
U98OB 
U985 

VR112 
VR152 
VR550 

W107 
W108 
W112 
W120 
W122 
W151 
Wl60 
W850 

CHASSIS 
CHASSIS 

QL 
8M 
8M 
5R 
7M 
8P 
9N 
8N 
8N 
8N 
5N 
5R 
6R 
7H 
7N 
5P 
6R 
5K 
7P 

7C 
X 
2K 
98 
8E 
4 
7C 
7C 
6c 
6c 
98 
2G 
I N  
8M 
9L 
2L 
8D 
2L 
7N 
8M 
1 M 
5N 
6P 
6P 
5P 

1 P 
2D 
68 

6R 
8R 
1A 
1s 
8A 
6L 
2E 
QL 

Pl09 
PI20 
PI22 

8H 
10G 
10G 
7M 
5M 
1 OK 
1 OK 
11J 
11H 
1 OK 
7L 
7M 
7L 
8M 
7L 
5M 
6L 
2L . 
7L 

3F 
3F 
3F 
108 
108 
40 
I F  
I F  
1F 
1F 
I F  
4K 
8C 
QE 
9E 
9E 
9E 
7F 
10J 
10G 
1% 
8M 
7L 
7L 
6M 

2L 
2F 
1 F 

7M 
8M 
1H 
1H 
5H 
8C 
3F 
1 OF 

4K 
38 
8 A 

CHASSIS 
CHASSIS 
CHASSIS 

R351 
R352 

4A 
3A 

CHASSIS 
CHASSIS 
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24458124558 Service 

TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following 
setup conditions are observed. Any change@) from the given setup conditions required to produce a given waveform are 
noted with that waveform illustration. Where B Sweep setup conditions are referenced with a waveform, it is assumed that 
the B SECIDIV knob is set to 100 psldiv unless otherwise noted. 

WIREADOUT OFF (53 MAY LOOK LlKE 52) 

INSTRUMENT SETUP 

Connect a 200-mV, 1-kHz squarewave to the CHI input 
of the oscilloscope using a BNC cable. 

At At readout 

A REF OR DLY POS 1000.0 ps readout 

Set: INTENSITY Midrange 

VERTICAL MODE CHI READOUT INTENSITY Minimum (once At 
readout is set) 

I811 2 I Ill 11I.III (I - I1 - 150mV - . . -  
VARIES WIREADOUT AND VERTICAL POSITION 

Input Coupling 
CHI and CH2 1 Mi? DC 

All other control settings are irrelevant. 
VOLTSIDIV 

CHI and CH2 50 mV 
CHI and CH2 VAR In detent TEST OSCILLOSCOPE SETUP 

A and B SECIDIV 200 ps (knobs locked) VARIES WIHORIZONTAL POSITION 
Using a XI0 probe with the test oscilloscope, set its 

Trigger Slope, Trigger Level, VoltsIDiv and TimeIDiv 
ranges as required to obtain the indicated displays. 

A and B SECIDIV VAR In detent 

TRIGGER 
MODE AUTO 
SOURCE VERT 
COUPLING NOISE REJ 
HOLDOFF In detent 
SLOPE + (Plus) 
LEVEL Stably triggered display 

-ISEI~V-~\ b - t I, ~i 

VARIES WIREADOUT AND VERTICAL POSITION 
e 3ms --c( 

VARIES WIHORIZONTAL POSITION 

t22V-  - - I\\ r r - \A \: 

VARIES WIREADOUT AND VERTICAL POSITION 
B SWEEP 100 pS 

- .  
W/REAOOUT OFF 

.. . - .  . . . - 
+24V - . .- - - m: . ' . 

VARIES WIREADOUT AND VERTICAL POSITION 
b--3ms--H HOLDOFF 

U/REAOOUT OFF 
W/REAOOUT ON, SIGNAL CONSTANTLY CHANGES AMPLITUDE VARIES WIINTENSITY 

A AND B SWEEP 200 pS, DLY 0.0 READOUT OFF 

(52 MAY LOOK LlKE 53) WIREADOUT OFF U/REAOOUT ON, SIGNAL CONSTANTLY CHANCES A SWEEP 200 pS 6862-34 100 US B SWEEP SELECTED - WINO TRIGGER 
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2445B CHANNEL SWITCH AND OUTPUT AMPLIFIERS @ 
BOARD CIRCUIT 

LOCATION NUMBER 
SCHEM 

LOCATION 
BOARD CIRCUIT 

LOCATION NUMBER 
CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

BOARD 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

R488 
R489 
R490 
R491 
R492 
R493 
R494 
R495 
R498 
R497 
R498 
R501 
R600 
R601 
R602 
R605 
R606 
R607 
R614 
R615 
R617 
R618 
R619 
R620 
R622 
R623 
R624 
R637 
R638 
R639 
R642 
R650 
R659 
R731 
R732 
R733 
R734 
R735 
Ram 
Re01 
Re02 
R803 
R8M 
R805 
R806 
RE09 
R817 

SCHEM 
LOCATION 

J411 
J411 
J511 
J511 
J512 
J512 
J512 
5512 

L605 
L606 
LBO7 
L608 
L6GS 
L610 
L619 
L619 
L628 
L633 
L644 

0800 
0623 
Q624 

R401 
R402 
R403 
R404 
R405 
R410 
R412 
R416 
R470 
R471 
R476 
R477 
A478 
R479 
R480 
R481 
R482 
R483 
R484 
R485 
R486 
R487 

and 11. 

6F 
5J 
5J 
5F 
4L 
4M 
3M 
5J 
6G 
7G 
BE 
9G 
9G 
9G 
8F 
8G 
8G 
8F 
9E 
6E 
8L 
1 OL 
8L 

4K 
4L 
4M 
3L 
7K 
7K 
7L 
7G 
8H 
8H 
8L 
1 OL 
1 OL 
8L 

6F 
6L 

1 OK 
1 OK 
1 OK 
1 K 
1K 

diagrams 4, 5, 8, 

ASSEMBLY 

C402 
C403 
C404 
C412 
C478 
C487 
C488 
C601 
C517 
C625 
C735 
C803 
C804 
C805 
C806 
C808 
C809 
C817 
C822 
C823 
C957 
C972 
C905 

CR476 
CR484 
CR485 
CR495 
CR600 
CR601 
CR616 
CR619 
CR62O 
CR621 
CR956 
CR966 
CR972 
CR995 

DL100 
DL100 

J l 9 l  
J l 9 l  
J l 9 l  
J411 
J411 

PatrialAl also 

ASSEMBLY A9 

2C 
28 
1 C 
1E 
2E 
1E 
2D 
2E 
1 D 
1 C 
4D 
10A 
4M 
2K 
2L 
2L 
2K 
2K 
4H 
4K 
4L 
4L 
4M 
4N 
4L 
1L 
1M 
3L 
3L 
3J 
4J 
41 
3K 
5H 
6H 
6J 
6J 
6H 
7L 
7K 
5L 
5L 
6M 
6M 
7M 
6M 
5C 

A1 

3F 
2H 
2H 
2F 
3E 
2C 
X 
2K 
4L 
1M 
6H 
6L 
6M 
7M 
5M 
5M 
5M 
5C 
5B 
5K 
9K 
9N 
9B 

3E 
4D 
X 
2E 
4J 
3M 
4H 
4M 
3N 
3N 
9L 
8M 
9M 
9B 

1 G 
1G 

8K 
8M 
9A 
10A 
2A 

shown on 

PI91 

4A 
9N 
4A 
5A 
ION 
4N 
9A 
9N 

2L 
2K 
2K 
2L 
2K 
2K 
4M 
4M 
3N 
2N 
3M 

4J 
1M 
1L 

3F 
3F 
2H 
35 
2H 
2H 
2F 
2F 
X 
4D 
3E 
3E 
3E 
2E 
2D 
3D 
3D 
2D 
4D 
1 C 
X 
X 

4M 
3M 
4K 
3K 
3L 
3L 
3L 
4K 
3L 
7L 
5K 
1 K 
7K 
5J 
5J 
5J 
6J 
6H 
8F 
1 OB 
6G 
6H 
7H 
8H 
7H 
7H 
7G 
8K 
7K 
7K 
5K 
5K 
7K 
8E 
9E 
9F 
9F 
8F 
9G 
9G 
9G 
9G 
9G 
9G 
9G 
8G 
7F 

1K 
1K 
I D  
1 D 
1H 
1H 
1H 
1 H 

61 
6K 
6H 
6H 
6J 
6H 
7H 
7G 
0.J 
8J 
6K 

5K 
7H 
7H 

6F 
6F 
5J 
5J 
6J 
a 
5F 
4F 
4M 
4M 
4K 
3K 
4K 
5K 
3K 
4L 
4L 
4L 
4L 
4M 
4M 
4M 

8K 

PahlalA9 also shown on diagrams 8 and 12. 

ASSEMBLY A14 

R820 
R821 
R822 
R823 
RE50 
R855 
R856 
R858 
R860 
R903 
R956 
R957 
R972 
R973 
R995 

S615 

TP800 

U400 
U475A 
U475B 
U475C 
U475D 
U485A 
U485B 
U485C 
U485D 
U6M) 
U735A 
U735B 
U735C 
U735D 
U735E 
U8M) 
U860B 
U860C 
U950 

W106 
W141 
W141 
W500 
W610 
W918 
W919 

48 R1833 

C3401 

J141 
J141 

R3401 

5K 
5K 
5B 
5K 
6J 
6K 
6L 
6K 
6K 
7L 
9K 
8L 
9N 
9M 
98 

4K 

28 

I F  
3D 
3 0  
I D  
3E 
X 
2D 
1 C 
1 C 
1L 
5J 
6H 
6H 
6H 
6H 
4M 
6K 
68 
7M 

9A 
7C 
7F 
98 
2K 
6N 
6N 

8J 

7C 

5E 
7C 

7E 

6F 
7E 
7E 
9E 
1% 
7F 
10E 
10E 
10D 
7K 
8L 
8K 
1OL 
1 OL 
8L 

108 

3L 

6F 
5L ' 
5L 
5L 
5L 
4L 
4L 
4L 
4L 
8J 
9F 
9F 
9F 
9F 
9F 
9F 
7F 
7F 
8K 

8M 
1% 
l f f i  
1 K 
5H 
3G 
9G 

OTHER PARTS 

1 C R1834 

28 

2C 
2C 

1 A 

J6 

8J 

R3402 
R3403 
R U M  
R3405 
R3406 
R3407 

9A 
5F 

9A 

1B A1842 

CHASSIS PI41 
CHASSIS 

8D 
5D 
BE 
BC 
BC 
6E 

8J 

1 B 
2A 
28 
2A 
28 
2A 

7C 

1C 

R3408 
R3409 
R3410 
R3411 

U3401 

6E 
6D 
6C 
6C 

7E 

28 
26 
2A 
28 

18 

2N 
3N 

CHASSIS 
CHASSIS 

U3402 

VR3401 

5E 

5C 

28 

2A 
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y Numter 
IS LlSt 

READOUT 
(SN 8049999 81 BELOW) 

A4-READOUT BOARD 

SCHEM 
NUMBER 

7 
12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 

CIRCUIT 
NUMBER 

U2805 
U2805 
U2810 
U2810 
U2820 
U2820 
U2830 
U2830 
U2835 
U2835 
U2850 
U2850 
U2855 
U2855 
U2860 
U2860 
U2865 
U2865 
U2870 
U2870 
U2880 
U2880 
U2885 
U2885 
U2890 
U2890 
U2900 
U2900 
U2905 
U2905 
U2910 
U2910 

CIRCUIT 
NUMBER 

C2830 
C2835 
C2851 
C2855 
C2860 
C2885 
C2901 
C2911 
C2912 
C2913 
C2926 
C2940 
C2950 
C2960 
C2970 
C2980 
C2990 

J401 
J402 

R2805 
R2830 
R2841 
R2842 
R2843 
R2844 
R2850 
R2901 
R2902 
R2903 
R2905 

CIRCUIT 
NUMBER 

U2920 
U2920 
U2930 
U2930 
U2935 
U2935 
U2940 
U2940 
U2950 
U2950 
U2960 
U2960 
U2965 
U2965 
U2970 
U2970 
U2980 
U2980 
U2985 
U2985 
U2990 
U2990 
U2995 
U2995 

VR2805 
VR2925 

W411 
W411 
W2851 

SCHEM 
NUMBER 

12 
12 
12 
12 
12 
12 
12 
7 

12 
12 
12 
12 
12 
12 
12 
12 
12 

7 
7 

12 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

SCHEM 
NUMBER 

7 
12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 
7 

12 

12 
7 

7 
12 
7 

CIRCUIT 
NUMBER 

R2910 
R2911 
R2912 
R2913 
R2914 
R2915 
R2916 
R2917 
R2918 
R2919 
R2920 
R2921 
R2922 
R2923 
R2924 
R2925 
R2926 
R2927 
R2928 
R2929 
R2930 
R2931 
R2932 
R2933 
R2934 
R2940 
R2945 
R2975 
R2985 

U2800 
U2800 

SCHEM 
NUMBER 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
12 
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TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points when the indicated 
setup conditions are observed. 

W/REAOOUT ON, SIGNAL CONSTANTLY CHANCES 

SAME AS 49 

U/REAOOUT ON, SIGNAL CONSTANTLY CHANGES 

SAME AS 48 
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READOUT 
(SN B050000 & ABOVE) 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

ASSEMBLY 

C2911 

J411 
J411 

02805 

R2830 
R2865 
R2866 
R2885 
R2890 
R2902 
R2903 
R2904 
R2905 
I72908 
R2907 
R2907 
R2908 
I72900 
R2910 
RE91 1 
R2912 
R2913 
R2914 
R B I 5  
R2916 
R2917 
R2918 
R2919 
R2920 
R2921 
R2922 
R2923 
R2924 

Patr~al A5 also 

BOARD CIRCUIT 
LOCATION NUMBER 

A5 

2.J 

1A 
1R 

4K 

78 
4C 
48 
7R 
6L 
4G 
5P 
5P 
5P 
5P 
3L 
4L 
1J 
2 J  
21 
1 J 
2K 
3L 
2K 
3L 
5E 
BE 
4M 
4M 
4L 
5L 
4L 
4L 
4L 

shown on 

SCHEM 
LOCATION 

2ti 

4K 
4K 

3J 

4K 
1G 
1 G 
1 K 
2K 
3H 
3J 
3J 
3J 
3J 
3K 
3K 
2H 
W 
2H 
3H 
2H 
2H 
2H 
2H 
1 G 
1G 
4K 
3K 
3K 
3K 
4K 
3K 
3K 

dmgrams 1.2, and 

BOARD CIRCUIT 
LOCATION NUMBER 

R2025 
RE926 
R2927 
R2928 
I72929 
R2930 
R2931 
R2932 
A2933 
R2934 
A2935 
R2980 
R2061 
R2995 

TP10 
TPl 1 
TP12 
TP13 
TP14 
TP15 
TP16 
TP17 
TP18 
TPIQ 
TP20 
TP21 
TP22 
TP23 
TP24 
TP25 
TP26 
TP27 
TP28 
TP29 
TP30 

12. 

SCHEM 
LOCATION 

3L 
4M 
3K 
3J 
3K 
4.J 
4M 
5E 
5E 
4L 
4L 
58 
38 
8M 

X 
X 
X 
4G 
7C 
4H 
5H 
5H 
5H 
5H 
5K 
7E 
7E 
BE 
8E 
8E 
BE 
5M 
5M 
4N 
6G 

BOARD CIRCUIT 
LOCATION NUMBER 

3K 
3K 
35 
3J 
3J 
3J 
3K 
1 G 
1G 
3K 
3K 
2H 
2H 
2H 

U 
3H 
1H 
3H 
2K 
4K 
3H 
4K 
41 
41 
3K 
2.l 
2K 
21 
21 
2.l 
2K 
3K 
3K 
3K 
2K 

SCHEM 
LOCATION 

BOARD 
LOCATION 

TP31 
TP32 
TP33 

U2800 
U2805 
U2810A 
U28108 
U2810C 
U2810D 
U2820A 
U2820B 
U2820C 
U2820D 
U2830 
U2835A 
U28358 
U2835C 
U2835D 
U2850A 
U2850B 
U2855A 
U28558 
U2855C 
U2855D 
U2860 
U2865 
U2870 
U2875A 
U288OA 
U28808 
U2885A 
U28858 
U2885C 
U2890A 
U2890B 

8M 
6L 
7R 

4N 
2N 
8L 
5L 
5M 
5M 
3K 
5P 
2P 
3J 
78 
3E 
5E 
BG 
5G 
8C 
80 
5E 
3E 
3E 
18 
3F 
5D 
5F 
41 
7P 
7J 
7P 
QG 
7J 
78 
6K 

2H 
2K 
2K 

3K 
2K 
2K 
2K 
2K 
2K 
35 
3J 
3J 
3J 
2K 
2J 
2.J 
2J 
2.J 
2J 
2.J 
1 G 
1 G 
1 G 
1 G 
U 
1G 
1 G 
2.J 
1J 
1J 
1 J 
1J 
1J 
1K 
1K 

U 2 8 W  
U2890D 
U2900B 
U2900C 
U2905 
U2910 
U2920 
U2930 
U2935 
U2940 
U2950A 
U S 6  
U2960 
U2985A 
U2965B 
U2965C 
U2965D 
U297OA 
U29708 
U2970C 
U2970D 
U2975A 
U29758 
U2975C 
U2975D 
U298OA 
U29808 
U2980C 
U2980D 
U2985 
U2990A 
U29908 
U2890C 
U2990D 
U2W5 

6F 
ffi 
5L 
5L 
41 
1 K 
1 F 
4H 
1 D 
1 8 
8.l 
70  
30  
8G 
8H 
8K 
8K 
7F 
7F 
7H 
7H 
5F 
4E 
4C 
2F 
7N 
7N 
7P 
7M 
7E 
7E 
8G 
8M 
7M 
7L 

1K 
1 K 
3K 
3K 
3K 
2H 
1H 
3H 
1 H 
1 H 
2K 

2K . 
2H 
1K 
1 K 
1K 
1K 
2K 
2K 
2K 
2K 
2H 
2H 
2H 
2H 
1J 
1J 
1J 
1J 
21 
1J 
1 J 
1J 
1J 
1 H 
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7 7 

P-4 @ J4:?-24 
[hll 

+--4 @ J42i2LI 

t 4 

SEE OIlBRU @ Fm PO*ER OISTRIIWTIDI. 
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Figure 10-10. AS-High Voltage board. 

AS-HIGH VOLTAGE BOARD 

CIRCUIT 
NUMBER 

C91 
C1812 
C1813 
C1886 
C1888 
C1889 
C1890 
C1891 
C1912 
C1915 
C1932 
C1950 
C1951 
C1971 
C1972 
C1973 
C1980 
C1990 
C1991 

CR1894 
CR1895 
CR1915 
CR1930 
CR1950 
CR1953 
CR1990 

SCHEM 
NUMBER 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 

CIRCUIT 
NUMBER 

DS90 
DS91 

J901 
J902 
J903 
J904 

L1921 
L1974 

PI91 
PI91 
PI91 

01851 
01852 
01890 
01980 
01981 

R1812 
R1813 
R1833 
R 1834 
R1842 
R1848 
R1853 

SCHEM 
NUMBER 

8 
8 

8 
8 
8 
8 

8 
8 

6 
8 

12 

8 
8 
8 
8 
8 

8 
8 
6 
6 
6 
8 
8 

CIRCUIT 
NUMBER 

R1854 
R1855 
R1856 
R1857 
R1858 
R 1864 
R1870 
R1871 
R1872 
R1873 
R1878 
R1880 
R1881 
R1890 
R1891 
R1892 
R1893 
R1895 
R1896 
R1897 
R1898 
R1901 
R1910 
R1911 
R1913 
R1920 
R1922 
R1941 

SCHEM 
NUMBER 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

CIRCUIT 
NUMBER 

R1944 
R1945 
R1950 
R1951 
R1952 
R1953 
R1971 
R1972 
R1973 
R1990 
R1991 
R1992 
R1994 

T1970 

U1830 
U1890 
U1890 
U1956 
U 1956 

VR1891 

W 1909 

SCHEM 
NUMBER 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 

8 
8 

12 
8 

12 

8 

12 
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iCHEM 
UMBER 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 

8 
8 

12 
8 

12 

8 

12 

A13-CRT TERMINATION BOARD 

A9-HIGH VOLTAGE 
\ A13-CRT TERMINATION 

CIRCUIT 
NUMBER 

J904 

Static Sensitive Devices 
See Maintenance Sectron 

COMPONENT NUMBER EXAMPLE 

SCHEM 
NUMBER 

8 

h i m w y  J L 
Number SubammWy 

Number (rf used) Number u 
Chassomounted components have no k;semblv Numtel 
pelox-see end of RedaceaMe Uectrlcal Parts List 

CIRCUIT 
NUMBER 

SCHEM 
NUMBER 

CIRCUIT 
NUMBER 

R1501 

SCHEM 
NUMBER 

8 

ClRCUlT 
NUMBER 

SCHEM 
NUMBER 
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TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the 
instrument is running. 

AMPLITUDE VARIES WITH 
INTENSITY AN0 BETWEEN 

INSTRUMENTS 

+15V- 

@ WARM UP DELAY 

9 3 . 5 v 7  ,, 

c) 

Q 
iov u 

7 

3 

7 

Y u u 

- 
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READOUT 
(SN B049999 & BELOW) 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

ASSEMBLY 

C2911 

J401 
J402 

R2830 
R284 1 
R2842 
R2843 
R2844 
R2850 
R2901 
R2902 
R2903 
R2905 
R2910 
R2911 
R2912 
R2913 
R2914 
R2915 
R2916 
R2917 
R2918 
R2919 
R2920 
R2921 
R2922 

BOARD CIRCUIT 
LOCATION NUMBER 

A4 

2H 

4G 
5G 

7B 
5K 
38 
38 
48 
7C 
4K 
2E 
5N 
5N 
1 H 
1H 
2J 
2K 
2K 
3K 
50 
5D 
4L 
4L 
4K 
4K 
4K 

SCHEM 
LOCATION 

ParnalA4 also shown on d~agram 12. 

OTHER PARTS 

4A 

3 c  . 
3D 

18 
38 
2C 
X 
2C 
I D  
38 
38 
2A 
2A 
4A 
4A 
4A 
4A 
48 
48 
X 
2C 
48 
46 
48 
38 
38 

P411 

BOARD 
LOCATION 

R2923 
R2924 
R2925 
R2926 
R2927 
R2928 
R2929 
R2930 
R2931 
R2932 
R2933 
R2934 
R2940 
R2945 
R2975 
R2985 

U2800 
U2805 
U28IOA 
U28106 
U28 1 OC 
U2810D 
U2820A 
U28206 
U2830 
U2835A 
U2835B 

I 1 A 

CIRCUIT 
NUMBER 

4K 
4K 
3K 
4K 
4G 
3J 
3J 
3K 
4K 
5D 
5D 
5J 
7D 
28 
7L 
7E 

4M 
2M 
5J 
5J 
5M 
5M 
4N 
2N 
6B 
5F 
4D 

CHASSIS P411 

SCHEM 
LOCATION 

38 
38 
3C 
4C 
3C 
48 
48 
48 
4B 
2C 
2C 
4A 
3D 
4C 
4D 
3F 

28 
28 
2A 
2A 
2A 
2A 
2A 
2A 
1 C 
2C 
2C 

1P 

BOARD CIRCUIT 
LOCATION NUMBER 

CHASSIS 

U2835C 
U2835D 
U2850A 
U2850B 
U2855A 
U2855B 
U2855C 
U2855D 
U2860 
U2865 
U2870 
U2880A 
U2880B 
U2885A 
U2885B 
U2885C 
U2890A 
U28906 
U2890C 
U2890D 
U2900A 
U2900B 
U2900C 
U2905 
U2910 
U2920 
U2930 
U2935 

SCHEM 
LOCATION 

BOARD 
LOCATION 

7F 
2E 
7C 
7D 
1B 
5E 
3E 
3E 
3F 
4D 
5F 
7H 
7M 
8G 
7J 
7N 
68 
8J 
6K 
7J 
2E 
41 
5. 
4H 
1J 
1 F 
4G 
I D  

2C 
2C 
I D  
I D  
2 0  
20  
2D 
2D 
2D 
2E 
2E 
I F  
1 F 
2F 
2F 
2F 
2F 
2F 
2F 
2F 
3A 
3A 
3A 
3A 
3A 
38 
20  
3C 

U2940 
U2950A 
U2950B 
U2960 
U2965A 
U29656 
U2965C 
U2970A 
U2970B 
U2970C 
U2970D 
U2980A 
U29806 
U2980C 
U2980D 
U2985 
U2990A 
U29906 
U2990C 
U2990D 
U2995 

VR2925 

W411 
W411 
W2851 

1 C 
7D 
8H 
3D 
4C 
8G 
4E 
7L 
7G 
6G 
7F 
8G 
7N 
7M 
5E 
7E 
7D 
7G 
7L 
7L 
7K 

3K 

8P 
9A 
2D 

4C 
4D 
4D 
3E 
3E 
3E 
3E 
4E 
4E 
4E 
4E 
3F 
3F 
3F 
3F 
3E 
3F 
3F 
3F 
3F 
4E 

3C . 
18 
18 
38 
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HIGH VOLTAGE SUPPLY AND CRT 6 

C1813 
C1814 
C1815 
C1885 
C1886 
C1888 
C1889 
C1890 
C1891 
C1912 
Cl915 
C1932 
Cl950 
C1951 
C1971 
C1972 
C1973 
C1980 
C1990 
C l W l  

CR1894 
CR1895 
CRl915 
CRl930 
CRl950 
CR1953 
CR1990 

6F 
5F 
6F 
4G 
8D 
30 
8C 
3G 
30 
6M 
7F 
7E 
8D 
78 
8F 
98 
6D 
88 
9D 
8F 

8C 
8C 
7F 
BE 
8F 
8D 
8E 

PariMIA9 also shown on dragram 8. 

ASSEMBLY A13 

1A 
1 B 
18 
1E 
2D 
1E 
2E 
2A 
1 B 
4A 
3A 
48 
3 0  
30 
4D 
4E 
4D 
3E 
3F 
4E 

1E 
2E 
3A 
48 
4D 
3D 
3E 

J904 

DSQl 

FlgOO 

J901 
J W l  
J901 
J902 
J903 
J904 

L1921 
L1974 

P l9 l  
P l9 l  
PI91 

01851 
01852 
01 890 
01980 
01981 

R1812 
R1813 
R1814 
R1815 

5M 

OTHER PARTS 

BJ 

8B 

3H 
5H 
6L 
2H 
4H 
5N 

7M 
9B 

2D 
3L 
7A 

5E 
5E 
4G 
8F 
8B 

5F 
6F 
5F 
6F 

5M R1501 

LR1513 
LR1514 

PI20 
PBOl 
P901 

3A 

1E 

2A 
2A 
2A 
1 F 
1 F 
1 F 

48 
4E 

48 
4B 
48 

1 C 
I D  
1 E 
3E 
3E 

1 A 
1A 
1A 
1A 

5L 5L 

J L 

5L 
5L 

28 
3H 
5H 

I I 

R1854 
R1855 
R1858 
R1857 
R1858 
R1884 
R1870 
R1871 
R1872 
R1873 
R1878 
R1880 
R1881 
R1885 
R1888 
R1890 
R1891 
R1892 
R1893 
R1895 
R1896 
R1897 
Rl898 
Rl90l 
Rl9lO 
R1911 
R1913 
R1920 

CHASSIS 
CHASSIS 

CHASSIS 
CHASSIS 
CHASSIS 

6E 
5D 
5E 
5E 
5E 
3E 
3G 
5E 
BE 
3E 
8E 
4G 
8E 
30 
4G 
4F 
4F 
4E 
3E 
3F 
3G 
3G 
4H 
6H 
6M 
6M 
7E 
7E 

PBO1 
p902 
p903 

R975 
R976 

2D 
2D 
2D 
2D 
2D 
1D 
1 D 
1 D 
I D  
I D  
1E 
1E 
3E 
1E 
1A 
2E 
2E 
2E 
2E 
1A 
2A 
18 
1E 
3A 
4A 
4A 
48 
48 

6L 
2H 
4H 

2A 
5A 

R1944 
R1945 
R1950 
R1951 
R1952 
R1953 
R1971 
R1972 
R1973 
R19W 
R1991 
I71992 
I71994 

TI970 

U1830 
U1890A 
Ul8WB 
U1890 
U 1956A 
U l956B 
U 1 956 

VR1891 

W1909 

CHASSIS 
CHASSIS 
CHASSIS 

CHASSIS 
CHASSIS 

7E 
6E 
8D 
78 
7C 
8D 
EC 
6E 
7E 
4E 
8D 
9E 
8F 

8C 

6G 
8D 
3F 
4M 
7E 
7D 
4M 

3F 

4M 

R977 

VeOO 

WgOO 

WgOO 

4C 
4C 
3C 
30 
4D 
3C 
4D 
4D 
4D 
3E- 
3E 
3E 
4E 

3D 

28 
2E 
2E 
2E 
4C 
4C 
4C 

1 A 

2A 

5A 

1K 

3H 
6L 

CHASSIS 

CHASSIS 

CHASSIS 
CHASSIS 

WgOO 
W901 
WW2 
W903 

7H 
5H 
2H 
4H 

CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 
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Static Sensitive Devices 
see Maintenance section 

I. PMITI IL  A9 HIM VaTA6E BOAMI I 
24458/24558 SERVICE REV. IUR 8862-0s 31. ises HIGH VOLTAGE SUPPLY AND CRT @ 
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24458124558 Service 

Static Sensitive Devices 
See Maintenance Secbon 

COMPONENT NUMBER EXAMPLE 

Chars6 mounted components have no lrsembly Number 
peflr-see end of Replaceable Eleclr~cal Parts Llst 

6862-47 

Figure 10-1 1. A2Al-Regulator and A3-Inverter boards. 
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OR 

NVERTER 

AS-REGULATOR BOARD 

CIRCUIT 
NUMBER 

C1016 
C1018 
C1208 
C1220 
C1222 
C1226 
C1240 
C1245 
C1246 
C1260 
C1261 
C1270 
C1272 
C1274 
C1280 
C1290 
C1291 
C1292 
C1300 
C1330 
C1331 
C1350 
C1357 
C1374 
C1400 
C1402 

CR1011 
CR1220 
CR1221 
CR1241 
CR1242 
CR1243 
CR1244 
CR1260 
CR1261 
CR1262 
CR1263 
CR1264 
CR1281 
CR1282 
CR1283 
CR1290 
CR1294 
CR1295 
CR1300 
CR1301 
CR1302 
CR1303 
CR1330 
CR1331 

SCHEM 
NUMBER 

9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CIRCUIT 
NUMBER 

CR1332 
CR1334 
CR1351 
CR1376 

El001 
E l  002 

F1330 

J121 
J122 
J122 
J201 
J202 
J203 
J204 
5205 
J206 
J207 
J208 
J231 
J232 
J233 
J234 

L lO l l  
L1012 
L1402 

0 1  220 
Q1221 
01222 
01223 
Q1240 
01241 
0 1  243 
01245 
01280 
01281 
Q1290 
Q1300 
Q1301 
01351 
Q1354 
01370 
01376 

R1010 
R1011 
R1012 

SCHEM 
NUMBER 

10 
10 
10 
10 

9 
9 

10 

10 
9 

10 
10 
10 
10 
9 
9 
9 
9 

10 
9 

10 
10 
10 

9 
9 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

9 
9 
9 

ClRCUlT 
NUMBER 

R1013 
R1014 
R1015 
R1016 
R1017 
R1018 
R1019 
R1204 
R1208 
R1212 
R1220 
R1221 
R1222 
R1223 
R1226 
R1227 
R1228 
R1229 
R1240 
R1241 
R1242 
R1243 
R1244 
R1246 
R1247 
R1246 
R1249 
R1261 
R1262 
R1264 
R1270 
R1273 
R1274 
R1280 
R1281 
R1282 
R1283 
R1284 
R1285 
R1286 
R1287 
R1288 
R1291 
R1292 
R1293 
R1294 
R1295 
R1296 
R1297 
R1296 
R1299 

SCHEM 
NUMBER 

9 
9 
9 
9 
9 
9 
9 

10 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CIRCUIT 
NUMBER 

R1300 
R1301 
R1302 
R1304 
R1305 
R1306 
R1307 
R 1309 
R1331 
R1332 
R 1 333 
R1334 
R1351 
R1352 
R1353 
R1354 
R1355 
R1356 
R1357 
R1358 
R1359 
R1370 
131372 
R1374 
R1376 
R1378 
R1400 
R1402 

RT1010 
RT1016 

S350 

TI229 

TP201 

U1260 
U1270 
U1281 
U1290 
U1300 
U1330 
U1371 

VR1293 

W251 

SCHEM 
NUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

9 
9 

9 

9 

10 

10 
10 
10 
10 
10 
10 
10 

10 

10 

a 
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A3-INVERTER BOARD 

CIRCUIT 
NUMBER 

C1020 
C1021 
C1022 
C1023 
C1025 
C1029 
C1032 
C1033 
C1034 
C1035 
C1040 
C1042 
C1048 
C1050 
C1051 
C1052 
C1062 
C1065 
C1066 
C1067 
C1071 
C1072 
C1075 
C l l O l  
C1102 
C1110 
C1111 
C1112 
C1113 
C1114 
C1115 
C1116 
C1120 
C1130 
C1132 

CR1022 
CR1023 
CR1028 
CR1030 
CR1034 
CR1035 
CR1040 
CR1050 

SCHEM 
NUMBER 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 

CIRCUIT 
NUMBER 

LR1060 

01021 
01022 
01029 
01030 
01040 
01050 
01060 
01062 
01070 
01110 

R1018 
R1019 
R 1 020 
R1022 
R1023 
R1024 
R1025 
R1027 
R1028 
R1029 
R1030 
RID31 
R1032 
R1033 
R1034 
R1035 
R1036 
R1037 
R1040 
R1041 
R1042 
R1044 
R1045 
R1046 
R1050 
A1052 
R10W 
R1061 
R1062 
R1063 
R1064 

CIRCUIT 
NUMBER 

CR1060 
CR1062 
CR1063 
CR1064 
CR1065 
CR1070 
CR1072 
CRl lOl  
CR1102 
CR1103 
CR1104 
CRllOS 
CR1106 
CRl110 
CR1113 
CR1114 
CR1115 
CR1116 
CR1121 
CR1122 
CR1123 
CR1124 
CR1131 
CR1132 

F l l O l  
F1102 

J231 
J232 
J233 
J234 
J301 
J302 
J303 
J304 
J305 

L l l l O  
L1113 
L1114 
L1115 
L1116 

SCHEM 
NUMBER 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

SCHEM 
NUMBER 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

CIRCUIT 
NUMBER 

I31065 
R 1 066 
R1067 
R1068 
R1069 
R 1070 
R1071 
R1072 
R1075 
R l l l O  
R l l l l  
R1112 
R1113 
R1114 
R1115 
A1129 
R1130 

R T l l l O  

T1020 
T1050 
TI060 

U1029 
U1030 
U1040 
U1062 
U1064 
U1066 
U l l l O  

VR1020 
VR1062 

W1021 
W1022 
W1050 
W1OM) 
W l l O l  
W1102 

SCHEM 
NUMBER 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

9 
9 
9 

9 
9 
9 
9 
9 
9 
9 

9 
9 

9 
9 
9 
9 
9 
9 
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TEST WAVEFORM SETUP INFORMATION 

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and 
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the 
instrument is running. 
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LOW-VOLTAGE POWER SUPPLY AND FAN CIRCUIT 
(SN B050000 & ABOVE) 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

ASSEMBLY A2 

C1016 6D X J204 58 28 R1011 52 2A 
ClOl8 6C 3C J205 68 28 R1012 6C 3A RTlOlO 5C 2A 
C1208 3C 3 0  J206 68 48 R1013 6C 48 RT1016 6D 1 C 

J207 68 48 R1014 3C 4C 
CRlOll 5D 1C J231A 5D 1 8 R1015 3C 3C S350 58 3A 

R1016 6D 28 
El001 6C 28 L1011 5C 2A R1017 68 28 TI229 3C 3C 
El002 6D 38 L1012 6C 38 RlOl8 6C 38 

RlOl9 6D 1C 
J122 3D 2F RlOlO 5C 2A R12U8 3C 2D 

PatrialA2 also shown on dragram 10. 

ASSEMBLY A3 

C1020 4E 5G CR1062 7F 7G 01022 4G 8J R1070 9K 6D 
C1021 7E 5J CR1063 7G 7H 01029 3N 8F R1071 6H 7G 
C1022 5E 5H CR1064 7F 7H 01030 6H 6F R1072 6H 7F 
C1023 4G 8H CR1065 7G 7G 01040 61 6F R1075 BG 6E ' 
C 1025 3F 7J CR1070 7L 6D 01050 6G 5F R1110 2M 7C 
C1029 4N 8F CR1072 6G 7F 01060 8K 5D R1111 2M 7C 
C1032 4L 8H CRl 101 9M 78 01062 7H 7G R1112 2M 7C 
C1033 5L 8H CR1102 9M 68 01070 9K 5E R1113 2L 7C 
C1034 3L 7G CR1103 8M 7A 01110 2L 7C R1114 2L 7C 
C1035 5L 8H CR1104 8N 7A R1115 1L 7C 
C1040 6J 6F CR1105 7M 7A R1018 7E 5J R1129 4N 8D 
C1042 3J 8F CR1106 7N 7A R1019 6E 6J R1130 4N BE 
C1048 4M 8E CRll lO 7M 6C R1020 3F 8J 
C1050 6G 80 CR1113 8M 78 R1022 3G 7H RT1110 2M 7C 
C1051 6F 7D CR1114 8M 78 R 1023 3G 8H 
C1052 6G 6E CR1115 7M 78 R1024 3H 8H TI  020 BE 6J 
C1062 9F 7F CR1116 7M 78 R1025 3G 8H T1050 6F 6H 
C1065 6L 6E CR1121 6M 7D R1027 3M 8J TI060 6L 6C 
C1066 8G 7H CR1122 6M 7D R1028 3M 8E 
C1067 9F 7E CR1123 6M 8D R1029 3N 8F U 1029 3N 8E 
C1071 6H 7F CR1124 6M 8D R1030 6H 7F U1030 5K 8G 
C1072 7J 8F CR1131 5M 8D R1031 4L 8F U1040 4M BE 
C1075 8J 6E CR1132 5M 8D R 1 032 41 8H U1062A 8H 7E 
C l lO l  9M 68 R1033 5L 8H U 10628 9H 7E 
C1102 9M 6A Fl lOl  8N 68 R1034 3L 8H U 1062C 9F 7E 
C1110 9M 68 F1102 9N 6A R 1035 4L 8G U1062D BG 7E 
C l l l l  9M 6A R1036 5L 8H U1062 8H 7E 
C1112 8N 78 J2318 5E 5J R1037 4L 8H U1064A QG 7E 
C1112 8N 78 J2328 QP 5A R 1040 6H 7F U10648 QG 7E 
C1113 8N 88 J2338 4P 8D R1041 6H 6F U 1 W  8H 7E 
C1114 8N 8C J2348 7P 88 R1042 3H 7H U1066A 8J 7D 
C1115 7N 8C J301 BP 8C R1044 4M 8E U10668 &I 7D 
C1116 7N 88 J302 6P 68 R1045 4M 8E U1066 8J 70  
C1120 6N 8D J303 8P 58 R1046 5M 8E U l l l O  1L 8C 
C1130 5M 8D J304 I N  8C R 1050 6H 6F 
C1132 5N 8C J305 9P 58 R 1052 6G 6F VR1020 4G 8H 

I31060 8K 70  VR1062 7G 7G 
CR1022 3F 7H L1110 9M 6A R1061 7G 7G 
CR1023 3H 8H L1113 8N 8A R1062 8F 7F W1021 7E 7J 
CR1028 3N 8F L1114 8N 8A R1063 9F 8E Wt022 6E 7J 
CR1030 6H BF L1115 7N 7C I71064 9F 7E W1050 6G 6F 
CR1034 4L 8H L1116 7N 8A R1065 6L 6E WlOeO 6L 6D 
CR1035 5L 8H A1066 8J 7E Wl lOl  6N 5C 
CR1040 6H 6F LR1060 8K BE R1067 8F 7F W1102 6N 5C 
CR1050 6G 6F R1068 8J 7E 
CR1060 6L 6D 01021 3G 8J R1069 7H 7G 

OTHER PARTS 

810 1P CHASSIS P231 5E CHASSIS 
P204 58 CHASSIS P232 9P CHASSIS S90 6A CHASSIS 

C10 I N  CHASSIS P205 68 CHASSIS P233 4P CHASSIS S1020 5E CHASSIS 
P206 68 CHASSIS P234 7P CHASSIS 

F90 5A CHASSIS P207 68 CHASSIS 
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ACRONYM DICTIONARY 

The following listing explains some of the less obvious acronyms and signal labels used on the schematics. Acronyms 
and labels not shown in this listing may be included in the circuit descriptions (Section 3) and should be obvious if thought 
is given to the intended circuit function. 

+CHI SIG- +CH4 SIG ... positive preamp output signals 
+HORIZ SIG ...p ositive horizontal output signal 
+VERT SIG ...p ositive vertical output signal 
-CHI SIG--CH4 SIG ... negative preamp output signals 
-HORIZ SIG ... negative horizontal output signal 
-VERT SIG ... negative vertical output signal 
A SWP CLK ... A sweep clock 
A TIM REF ... A timing reference 
A TRlG CLK ... A trigger clock 
A TRlG LVL ... A trigger level 
AO-A1 S...address bits 0-1 5 
AH0 ... A holdoff 
AlTN CLK ... attenuator clock 
ATTN STRB ... attenuator strobe 
B SWP CLK ... B sweep clock 
B TIM REF ... B timing reference 
B TRlG CLK ... B trigger clock 
B TRlG LVL ... B trigger level 
B1-B12 ... DAC input bits 1-12 
BDO-BD7 ... buffered data bits 0-7 
BDCA ... bypass delay comparator A 
BDCB ... bypass delay comparator B 
BDTL ... B delayed trigger level selector 
BHO ... B holdoff 
BWLB ... bandwidth limited B signal 
BYP ... bypass 
CAO-CA6.. .character address bits 0-7 
CD1 -CDG...character data bits 1-7 
CHI OVL ... channel 1 overload 
CHI PA CLK ... CHI preamp clock 
CHI POS ... channel 1 position 
CHI PRB ... channel 1 probe 
CHI TRlG PICKOFF ... channel 1 trigger pickoff 
CHI VAR ... channel 1 variable 
CH2 APO+ ... channel 2 auxiliary pickoff, noninverting 
CH2 OVL ... channel 2 overload 
CH2 PA CLK ... channel 2 preamp clock 
CH2 POS ... channel 2 position 
CH2 PRB ... channel 2 probe 
CH2 TRIG PICKOFF ... channel 2 trigger pickoff 
CH2 VAR ... channel 2 variable 
CH3 PRB ... channel 3 probe 
CH3 TRlG PICKOFF ... channel 3 trigger pickoff 
CH4 POS ... channel 4 position 
CH4 PRB ... channel 4 probe 
CH4 TRlG PICKOFF ... channel 4 trigger pickoff 

CLK ... clock 
CNTR RESET ... counter reset 
COL 0-COL 4...column 0-column 4...switch matrix 
CONT DATA ... control data 
CTC ... capacitor, timing compensation 
DO-D7 ... data bits 0-7 
DAC LSB CLK ... DAC least significant data bits clock 
DAC MSB CLK ... DAC most significant data bits clock 
DAC MUX1 IN ... DAC multiplexer 1 input 
DAC MUXO INH ... DAC multiplexer 0 inhibit 
DAC MUXl INH ... DAC multiplexer 1 inhibit 
DAC MUX2 INH ... DAC multiplexer 2 inhibit 
DAC MUX1 A0 ... DAC multiplexer 1, address bit 0 
DAC MUXl A1 ... DAC multiplexer 1, address bit 1 
DAC MUXl A2 ... DAC multiplexer 1, address bit 2 
DAC MUX1 IN ... DAC multiplexer 1 input 
DDO-DD7,..dot data bits 0-7 
Dl ... display intensity 
Dl R.. .display intensity revised 
DlSP SEQ CLK ... display sequencer clock 
DLY A...delay A 
DLY B...delay B 
DLY REF O...delay reference 0 
DLY REF 1 ... delay reference 1 
DOTOK ... dot ok 
FB.. .feedback 
HORIZ OUT ... channel 1 output to horizontal in X-Y 
HORlZ POS ... horizontal position 
HORlZ VAR ... horizontal variable 
LED CLK ... LED clock 
LED DATA ... front panel LED data 
LlNE TRIG ... 60 Hz line trigger 
LlNE UP ... ac power is above minimum 
MR ... memory ready 
PORT1 CLK ...p ort 1 clock 
PORT2 CLK ...p ort 2 clock 
PORT3 INH ...p ort 3 inhibit 
PWR DOWN ...p ower down 
PWR UP ...p ower up 
QP1 +...quad pole 1 plus 
QP2+ ...q uad pole 2 plus 
RIW ... readlwrite 
R/W DLY'D ... readlwrite delayed 
RIW DLY D.. .read/write delayed 
READOUT HORlZ OUT ... readout horizontal output 
READOUT VERT OUT ... readout vertical output 

RO DO ... readout data out 
ROl ... readout intensity 

columns 0-4 ROIR ... readout intensity revised 
ROSFRAME ... readout subframe 
ROW 0-ROW 9...switch matrix rows 0-9 
SECIDIV VAR ... SECIDIV variable 
SSA ... A selected signal source 

c TRACE SEP.. .trace separation 
TRlG LED ... trigger LED 
TRlG LEVEL ... trigger level 
TRlG STAT STRB ... trigger status strobe 
TS1 +TS2...trace separation 1 and 2 
TSO ... trigger status output 
TXY ... triggered X-Y 
VAR OCT ... variable octopole (geometry) 
VMA ... valid memory address 
VQ OUT ... variable quadrapole output 
VZ OUT ... variable Z-axis output 
A AUXTRIG ... A auxiliary trigger 
B AUXTRIG ... B auxiliary trigger 
BWL ... bandwidth limit - 
DS ... delay select - 
E ... enable 

... horizontal select A 

... horizontal select B - 
MAG ... magnify - 
RDA ... reset delay adjust 

... readout acknowledge - 
ROB ... readout blank - 
ROR ... readout request 

... readout strobe 1 - 
ROS 2 ... readout strobe 2 
SGAZ ... sweep gate A to Z axis 
??S ... sweep gate A - 
SGBZ ... sweep gate B to Z axis 

... sweep gate B - 
TSA ... trigger status A - 
TSB ... tngger status B 
m- VS4 ... vertical selects 1-4 
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LOW-VOLTAGE POWER SUPPLY AND FAN CIRCUIT 
(SN B049999 & BELOW) 

BOARD 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

ASSEMBLY A2 

BOARD CIRCUIT 
LOCATION NUMBER 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

SCHEM 
LOCATION 

RlOl l  
R1012 
R1013 
R1014 
R1015 
R1016 
R1017 
RlOl8 
R1019 
R1208 

C1016 
C1018 
C1208 

CRlOl l  

El001 
El002 

J122 

BOARD CIRCUIT 
LOCATION NUMBER 

J204 
J205 
J208 
J207 
J231A 

L l O l l  
L1012 

R1010 

Patrial A2 also shown on dtagram 70. 

5C 
6C 
6C 
3C 
3C 
6D 
68 
6C 
6D 
3C 

6D 
6C 
3C 

5D 

6C 
6D 

3D 

58 
68 
68  
68  
5D 

5C 
6C 

5C 

X 
3C 
3D 

1 C 

28 
38 

2F 

ASSEMBLY 

C1020 
C1021 
C1022 
C1023 
C1025 
C1029 
C 1032 
C1033 
C1034 
C 1035 
C1040 
C1042 
C1048 
C1050 
C1051 
C1052 
C1062 
C1065 
C1066 
C1067 
C1071 
C1072 
C1075 
C l l O l  
C1102 
C l l l O  
C l l l l  
C1112 
C1112 
C1113 
C1114 
C1115 
C1116 
C1120 
C1130 
C1132 

CR1022 
CR1023 
CR1028 
CR1030 
CR1034 
CR1035 
CR1040 
CR1050 
CR1080 

OTHERPARTS 

2A 
3A 
48 
4C 
3C 
28 
28 
38 
1 C 
2D 

28 
28 
48 
48 
18 

2A 
38 

2A 

5G 
5J 
5H 
8H 
7J 
8F 
8H 
8H 
7G 
8H 
6F 
8F 
8E 
6G 
7D 
6E 
7F 
6E 
7H 
7E 
7F 
8F 
6E 
68 
6A 
68 
6A 
78 
78 
88 
8C 
8C 
88 
8D 
8D 
8C 

7H 
8H 
8F 
6F 
6H 
8H 
6F 
6F 
6D 

A3 

4E 
7E 
5E 
4G 
3F 
4N 
4L 
5L 
3L 
5L 
6J 
3J 
4M 
6G 
6F 
6G 
9F 
6L 
8G 
9F 
6H 
7J 
W 
QM 
QM 
9M 
QM 
8N 
8N 
8N 
8N 
7N 
7N 
6N 
5M 
5N 

3F 
3H 
3N 
6H 
4L 
5L 
6H 
6G 
6L 

810 

C10 

FQO 

RTlOlO 
RT1016 

S350 

TI229 

CR1062 
CR1063 
CRlOB4 
CR1065 
CR1070 
CR1072 
CR1101 
CR1102 
CR1103 
CR1104 
CR1105 
CR1106 
CRl l lO 
CR1113 
CR1114 
CR1115 
CR1116 
CR1121 
CR1122 
CR1123 
CR1124 
CR1131 
CR1132 

F l l O l  
F1102 

J2318 
J2328 
J2338 
J2348 
J301 
J302 
J303 
J304 
J305 

L1110 
L1113 
L1114 
L1115 
L1116 

LR1060 

01021 

> 

1 P 

I N  

5A 

5C 
6D 

58 

3C 

7F 
7G 
7F 
7G 
7L 
6G 
9M 
9M 
8M 
8N 
7M 
7N 
7M 
8M 
8M 
7M 
7M 
6M 
6M 
6M 
6M 
5M 
5M 

8N 
QN 

5E 
9P 
4P 
7P 
6P 
6P 
6P 
I N  
QP 

9M 
8N 
8N 
7N 
7N 

8K 

3G 

2A 
1 C 

3A 

3C 

CHASSIS 

CHASSlS 

CHASSIS 

7G 
7H 
7H 
7G 
6D 
7F 
78 
68 
7A 
7A 
7A 
7A 
6C 
78 
78 
78 
78 
7D 
7D 
8D 
8D 
8D 
8D 

68 
6A 

55 
5A 
8D 
88 
8C 
68 
58 
8C 
58 

6A 
8A 
8A 
7C 
8A 

6E 

8J 

P204 
P205 
P208 
P207 

01022 
01029 
01030 
01040 
01050 
01060 
01062 
01070 
01110 

R1018 
R1019 
R1020 
R1022 
R1023 
R1024 
R1025 
R1027 
R1028 
R1029 
R1030 
R1031 
R1032 
R1033 
R1034 
I71035 
R1036 
R1037 
R I M 0  
R I M 1  
R1042 
R1044 
R1045 
R1046 
R1050 
R1052 
R1060 
R1061 
R1062 
R1063 
R1064 
R1065 
R1066 
R1067 
R1068 
R1069 

58 
68 
68 
6B 

4G 
3N 
6H 
6J 
6G 
8K 
7H 
9K 
2L 

7E 
6E 
3F 
3G 
3G 
3H 
3G 
3M 
3M 
3N 
6H 
4L 
4L 
5L 
3L 
4L 
5L 
4L 
6H 
6H 
3H 
4M 
4M 
5M 
6H 
6G 
8K 
7G 
8F 
9F 
9F 
6L 
8J 
8F 
8J 
7H 

CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 

8J 
8F 
6F 
6F 
5F 
5D 
7G 
5E 
7C 

5J 
6J 
8J 
7H 
8H 
8H 
8H 
8J 
8E 
8F 
7F 
8F 
8H 
8H 
8H 
8G 
8H 
8H 
7F 
6F 
7H 
8E 
8E 
8E 
6F 
6F 
7 0  
7G 
7F 
BE 
7E 
6E 
7E 
7F 
7E 
7G 

P231 
P232 
P233 
P234 

R1070 
R1071 
R1072 
R1075 
R1110 
R1111 
R1112 
R1113 
R1114 
R1115 
R1129 
R1130 

RTl l lO 

T I  020 
TI050 
T I  060 

U1029 
U 1030 
U1040 
U1062A 
U10628 
U1062C 
U1062D 
U1062 
U1084A 
UlOB48 
U1064 
U1066A 
U1066B 
U1066 
U l l l O  

VR1020 
VR1062 

W1021 
W1022 
W1050 
W1060 
W l l O l  
W1102 

5E 
QP 
4P 
7P 

9K 
6H 
6H 
8G 
2M 
2M 
2M 
2L 
2L 
1L 
4N 
4N 

2M 

6E 
6F 
6L 

3N 
5K 
4M 
8H 
QH 
9F 
9G 
8H 
9G 
9G 
8H 
8J 
9.l 
8J 
1L 

4G 
7G 

7E 
6E 
6G 
6L 
6N 
6N 

6D 
7G 

7F . 
6E 
7C 
7C 
7C 
7C 
7C 
7C 
8D 
8E 

7C 

6J 
6H 
6C 

BE 
8G 
8E 
7E 
7E 
7E 
7E 
7E 
7E 
7E 
7E 
7D 
7D 
7D 
8C 

8H 
7G 

7J 
7J 
6F 
6D 
5C 
5C 

CHASSIS 
CHASSIS 
CHASSIS 
CHASSIS 

S90 
S1020 

6A 
5E 

CHASSIS 
CHASSIS 
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NOTES: 

r INDICATES VOLTAS WITH RESPECT TO 

I* INDICATES VOLTAE WITH RESPECT TO 

S t a t i c  S e n s i t i v e  Devices @ S.YB Maintenance Section 

R i l l 5  
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p-"'"" -%""-9""-'""" % 
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LOW-VOLTAGE REGULATORS @ 
L 

SCHEM 
LOCATION 

BOARD 
LOCATION 

SCHEM 
LOCATION 

CIRCUIT 
NUMBER 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

4D 
3D 
20 
2D 
3D 
3F 
3F 
3F 
3E 
3E 
3E 
2E 
3E 
3F 
2F 
2F 
3F 
3G 
3G 
3G 
3G 
3G 
X 
4G 
2H 
2H 
X 
X 
2H 
2H 
2H 
2H 
3G 
3G 
2H 
2H 
2H 
2H 
3H 
3G 
3H 
4J 
3H 
3H 
3H 
3H 
3J 

BOARD CIRCUIT 
LOCATION NUMBER 

41 
X 
41 
1 G 

2E 

2E 
2F 
I D  
1E 
1 F 
2H 
1J 
1J 
3F 
3F 
3F 
3H 
3H 
3H 

4H 

4E 
4E 
3E 
3E 
4F 
4E 
3E 
3E 
4G 
4G 
2H 
4H 
4J 
2J 
2J 
3G 
1 G 

3G 
4D 
4D 
4D 
40 

OTHERPARTS 

R13.32 
R1333 
R1334 
R1351 
R1352 
R1353 
R1354 
R1355 
R1356 
R1357 
R1358 
R1359 
R1370 
R1372 
R1374 
R1376 
R1378 
R1400 
R1402 

TPml 

U1260 
U1270A 
U1270B 
U1270C 
U1270D 
U1270 
U1281A 
U1281B 
U1281 
U1290 
U1300A 
U1300B 
U1300C 
U1300D 
U1300 
U1330 
U1371A 
U1371B 
U1371C 
U1371D 
U1371 

VR 1 293 

W25 1 

CR1332 
CR1334 
CR1351 
CR1376 

F1330 

J121 
J122 
J201 
J202 
J203 
J208 
J232A 
J232A 
J233A 
J233A 
J233A 
J234A 
J234A 
J234A 

L1402 

01220 
01221 
01222 
01223 
01240 
01241 
01243 
01245 
01280 
01281 
01290 
01300 
01301 
01351 
01354 
01 370 
01376 

R12C4 
R1212 
R1220 
I31221 
R1222 

2 0  
3D 
2 0  
2D 
3E 
2E 
I D  
3F 
3G 
3G 
3G 
2E 
2H 
2J 
2H 
2F 
2F 
3J 
2F 
2.J 
2G 
3H 
4H 

3D 
2D 
3F 
3E 
2E 
3D 
4F 
2E 
3F 
3G 
2F 
X 
X 
2F 
2H 
2H 
2H 
2H 
2H 
3H 
2F 
41 
2G 

diagram 9. 

ASSEMBLY 

C1220 
C1222 
C1226 
C1240 
C1245 
C1246 
C1260 
C1261 
C1270 
C1272 
C1274 
C1280 
C1290 
C1291 
C1292 
C13W 
C1330 
C1331 
C1350 
C1357 
C1374 
C1400 
C1402 

CR1220 
CR1221 
CR1241 
CR1242 
CR1243 
CR1244 
CR1280 
CR1261 
CR1262 
CR1263 
CR1264 
CR1281 
CR1282 
CR1283 
CRIB0 
CR1294 
CR1295 
CR1300 
CR1301 
CR1302 
CR1303 
CR1330 
CR1331 

Patrial A2 also 

P251 

R1223 
R1226 
R1227 
R1228 
R1229 
R1240 
R1241 
R1242 
R1243 
R1244 
R1246 
R1247 
R1248 
R1249 
R1261 
R1262 
R1264 
R1270 
R1273 
R1274 
R1280 
R1281 
R1282 
R1283 
A1284 
R1285 
R1286 
R1287 
R1288 
R1291 
R1292 
R1293 
I31294 
R1295 
R 1 296 
R1297 
R1298 
R12W 
I31300 
R1301 
R1302 
R1304 
R1305 
I71308 
R1307 
R 1 309 
R1331 

11E 
9L 
1 CG 
8H 

11F 

I N  
3N 
4N 
5N 
6N 
7E 
108 
78 
18 
7N 
88 
118 
58 
90 

9C 

1 E 
I D  
2C 
I D  
3G 
3F 
3F 
3F 
6K 
6J 
7E 
9K 
9J 
1W 
1 OH 
8F 
8H 

8F 
1 C 
1E 
1E 
I D  

A2 

2L 
I D  
2D 
3L 
3F 
3F 
5L 
4J 
7K 
7K 
7K 
6L 
6D 
7F 
7E 
8L 
11L 
11F 
9L 
1 OH 
8G 
6C 
9C 

2E 
2L 
3G 
3F 
4L 
20 
5J 
6L 
4J 
5J 
4H 
6J 
6J 
6L 
7D 
4D 
4E 
8J 
8J 
8J 
8L 
11E 
1 OL 

shown on 

11F 
11E 
11E 
1CG 
1 OJ 
1 0.J 
1 aJ 
1 aJ 
1CG 
1 OK 
9H 
10G 
8F 
8F 
8G 
8H 
7H 
5C 
gC 

6F 

5J 
8J 
8J 
11F 
1 OH 
6C 
2D 
4F 
6c 
5D 
6J 
6J 
7D 
6F 
6c 
11E 
4J 
5H 
7K 
8G 
6C 

6F 

11N 

1D 
X 
2D 
2D 
6E 
3G 
3G 
3G 
3G 
3F 
3F 
3F 
4F 
3F 
4H 
5H 
4H 
7K 
7J 
7K 
6K 
6K 
6K 
6J 
7J 
7J 
6K 
6J 
6E 
7F 
7F 
7F 
40 
4E 
7D 
7D 
7D 
7E 
8K 
8K 
8K 
9J 
8K 
8K 
9J 
9J 
11F 

7N 

3J 
3J 
3J 
4J 
2J 
2J 
2J 
2J 
3J 
3J 
3J 
25 
2G 
X 
2G 
1 G 

lG . 
3H 
4H 

2H 

4F 
3J 
3J 
3J 
3J 
3J 
30 
3D 
3D 
2J 
2H 
2H 
2H 
2H 
2H 
4J 
X 
X 
X 
2G 
X 

2H 

1H 

CHASSIS I I 
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24458 POWER DISTRIBUTION A 0 
CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

ASSEMBLY 

C102 
C106 
C107 
C108 
C113 
C114 
Cl19 
C120 
C121 
C125 
C207 
C209 
C210 
C218 
C219 
C220 
C221 
C225 
C307 
C325 
C336 
C415 
C458 
C480 
CSOO 
C501 
C521 
C675 
C710 
C722 
C723 
C730 
C731 
C732 
C733 
C738 
C740 

Patr~al A1 also 

BOARD CIRCUIT 
LOCATION NUMBER 

A1 

6A 
68 
6B 
78 
38 
38 
88 
28 
28 
4A 
EA 
5C 
3C 
7C 
7C 
X 
X 
48 
6D 
30 
3D 
7L 
2L 
2L 
4E 
5E 
EL 
3L 
2F 
3G 
3G 
8C 
8C 
88 
2G 
7G 
6G 

shown on 

SCHEM 
LOCATION 

OTHERPARTS 

70  
6D 
6D 
7D 
6D 
6D 
58 
BE 
6.5 
6'2 
BC 
4C 
4E 
3D 
3D 
3C 
3D 
3C 
38 
3C 
1C 
5G 
3F 
3K 
3G 
3G 
2.l 
41 
1 OD 
8D 
8D 
88 
9F 
98 
8E 
BE 
6D 

d~agrams 4, 5, 6, 

PI21 

BOARD CIRCUIT 
LOCATION NUMBER 

'2810 
C a l l  
C819 
C850 
CB03 
C933 
C938 
C940 
C943 
C958 
C966 
C867 
C973 
C976 
C977 
COW 
C98 1 
C985 
C986 
CggO 

CR 107 
CR807 
CR8l 1 
CR987 

J119 
J191 
J191 
J411 
J511 
J511 
J512 

L101 
L107 
L113 

and 8. 

1A 

SCHEM 
LOCATION 

2L 
3L 
EL 
EL 
3K 
2L 
7L 
EL 
3L 
3L 
1L 
1L 
7L 
3E 
3E 
3E 
3E 
3F 
6J 
2L 

6B 
4J 
2H 
4.J 

6P 
1 P 
8P 
2P 
4P 
8A 
9A 

68 
68 
38 

CHASSIS PI21 

BOARD CIRCUIT 
LOCATION NUMBER 

8G 
8G 
QF 
8F 
6K 
1 OG 
11G 
11H 
11H 
8L 
11L 
11K 
1 OL 
7L 
7L 
7K 
7L 
5L 
7L 
QM 

5.J 
8G 
8G 
QM 

4H 
10K 
1 OK 
1K 
I D  
I D  
1H 

7C 
6D 
6D 

8A 

SCHEM 
LOCATION 

BOARD 
LOCATION 

L120 
L219 
L220 
L307 
L325 
L336 
L521 
L733 
L738 
L740 
L743 
L938 
LQ73 
We0 

LR101 
LR107 
LR201 
LR218 
LR219 

Q700 

R125 
R225 
R700 
R701 
R702 
R81 1 
R951 

Ul00 
Ul lO 
U120 
U130 
U140 
U150 

2A CHASSIS 

28 
78 
28 
6D 
3D 
3D 
6E 
X 
7G 
6G 
3G 
W 
7L 
3E 

5A 
5C 
58 
6C 
BC 

1G 

38 
38 
1G 
1 F 
2F 
2H 
8N 

48 
28 
28 
28 
3K 
3K 

6E 
3C 
3C 
38 
38 
1C 
3H 
7E 
7E 
7E 
7D 
7K 
1 OL 
7L 

6C 
6E 
5C 
3D 
3D 

10C 

7D 
3C 
1 0C 
10C 
1OD 
8G 
1 OK 

6C 
88 
8C 
8C 
88 
8C 

U160 
U165 
U170 
Ute0 
U2M) 
U300 
U350 
U400 
U450 
U500 
~ 6 0 0  
U650 
U700 
U800 
U850 
U860 
U900 
U910 
U950 
U975 
U980 
U985 

VR125 
VR225 

W101 
W103 
W104 
W105 
W l W  
W121 
W121 
W122 

X 
3K 
4K 
3C 
48 
4D 
2L 
4D 
2L 
4E 
4F 
4F 
4G 
41 
4K 
4K 
4H 
2F 
41 
3E 
3E 
3F 

3A 
38 

78 
78 
78 
78 
78 
2A 
8A 
7A 

3D 
3F 
3E 
2E 
4C 
1A 
108 
6F 
4F 
4G 
W 
4K 
8C 
QF 
9E 
7F 
10J 
1 OG 
8K 
8M 
7L 
EM 

7D 
3C 

108 
8H 
3L 
5G 
1 OM 
SJ 
5.J 
5H 
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R152 R498 
R154 R615 
Rl55 R618 
R503 R638 
R512 RE39 
R520 R650 
R544 Re20 
R651 Re50 
R709 RE60 
R747 ROO3 
R901 U475-1 
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Scans by ArtekMedia © 2007



24558 POWER DISTRIBUTION A 0 
BOARD CIRCUIT 

LOCATION NUMBER 
SCHEM 

LOCATION 
CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

2L 
3L 
6L 
6L 
3K 
2L 
7L 
6L 
3L 
3L 
1 L 
1 L 
7L 
3E 
3E 
3E 
3E 
3F 
61 
2L 

68 
41 
2H 
4.l 

6P 
1 P 
8P 
2P 
4P 
8A 
9 A 

68 
68 
38 

ASSEMBLY 

C102 
C!06 
C107 
ClO8 
C113 
C114 
C l l 9  
C120 
C121 
C125 
Cm7 
C209 
C210 
C218 
C219 
C220 
C221 
C225 
C307 
C325 
C336 
C415 
C458 
C480 
C500 
C501 
C521 
C675 
C710 
C722 
C723 
C730 
C731 
C732 
C733 
C738 
C740 

Parrral A1 also 

SCHEM 
LOCATION 

7 0  
6D 
6D 
7D 
6D 
6D 
58 
6E 
6E 
6c 
6C 
4C 
4E 
3D 
3D 
3C 
3D 
3C 
38 
3C 
1 C 
5G 
3F 
3K 
3G 
3G 
2J 
4J 
1 OD 
8D 
8D 
88 
9F 
98 
8E 
BE 
8D 

diagrams 4, 5, 6, 

A1 

6A 
68 
68 
78  
38 
38 
68  
28 
28 
4A 
6A 
5C 
3C 
7C 
7C 
X 
2C 
48 
6D 
3 0  
3 0  
7L 
2L 
2L 
4E 
5E 
6L 
3L 
2F 
3G 
3G 
8C 
8C 
88 
2G 
7G 
6G 

shown on 

OTHERPARTS 

8G 
80 
9F 
8F 
6K 
1 ffi 
11G 
11H 
11H 
8L 
11L 
11K 
1 OL 
7L 
7L 
7K 
7L 
5L 
7L 
9M 

5J 
8G 
8G 
QM 

4H 
1 OK 
1 OK 
1K 
I D  
1 D 
1H 

7C 
6D 
6D 

C810 
C811 
C819 
C850 
C903 
C933 
C938 
CQ40 
C943 
C958 
CgsS 
C967 
C973 
C976 
C977 
~ 9 8 0  
C98 1 
C985 
C988 
C990 

CR107 
CR807 
CR811 
CRQ87 

J119 
J191 
J191 
J411 
551 1 
J511 
J512 

LlOl 
L107 
L113 

and 8. 

PI21 

BOARD CIRCUIT 
LOCATION NUMBER 

L120 
L219 
L220 
L307 
L325 
L336 
L521 
L733 
L738 
L740 
L743 
L938 
W73 
L980 

LR101 
LR107 
LR201 
LR218 
LR219 

0700 

R125 
R225 
R700 
R701 
R702 
RBI1 
R951 

Ul00 
U110 
U120 
U130 
U140 
U150 

1 A 

SCHEM 
LOCATION 

- 

BOARD 
LOCATION 

28 
78 
28 
6D 
3D 
3D 
6E 
2G 
7G 
6G 
3G 
61 
7L 
3E 

5A 
5C 
58 
M: 
6c 

1 G 

38 
38 
1G 
I F  
2F 
2H 
8N 

48 
28 
28 
28 
3K 
3K 

CHASSIS PI21 

6E 
3C 
3C 
38 
38 
1 C 
3H 
7E 
7E 
7E 
7D 
7K 
1 OL 
7L 

6C 
6E 
5C 
3 0  
3 0  

1 OC 

7D 
3C 
1OC 
102 
1 OD 
8G 
1 OK 

6C 
88 
8C 
8C 
88 
8C 

8 A 

U160 
U165 
U170 
Ul80 
U200 
U300 
U350 
U400 
U450 
U500 
U600 
U650 
U700 
U800 
U850 
U860 
U900 
U910 
U950 
U975 
U980 
U985 

VR125 
VR225 

W101 
W103 
W104 
W105 
W109 
W121 
W121 
W122 

214 CHASSIS 

2C 
3K 
4K 
3C 
48 
4D 
2L 
4D 
2L 
4E 
4F 
4F 
4G 
4J 
4K 
4K 
4H 
2F 
41 
3E 
3E 
3F 

3A 
38 

78 
78 
78 
78 
88 
2A 
8A 
7A 

3D 
3F 
3E 
2E 
4C 
1A 
108 
6F 
4F 
4G 
EJ 
4K 
8C 
9F 
9E 
7F 
1 CJ 
1 ffi 
8K 
8M 
7L 
6M 

7D 
3C 

108 
8H 
3L 
5G 
1 OM 
5J 
5J 
5H 
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R 6 5 i  R649 
R709 Re50 
R747 R820 
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POWER DISTRIBUTION B 
(SN 8050000 & ABOVE) 

SCHEM 
LOCATION 

BOARD 
LOCATION 

SCHEM 
LOCATION 

CIRCUIT 
NUMBER 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

BOARD CIRCUIT 
LOCATION NUMBER 

SCHEM 
LOCATION 

3F 
18 
28 
3H 
3F 
4E 
3G 
28 
38 
4F 
2G 
38 
2F 
18 
4E 
2C 
3E 
X 
3E 
4E 
2E 
48 
48 
3D 
3C 
3C 
3F 
4F 
4F 
4G 
48 
4C 
4C 
4G 
3G 

BOARD CIRCUIT 
LOCATION NUMBER 

U2160 
U2201 
U2210 
U2220 
U2240 
U2250 
U2260 
U2301 
U2310 
U2350 
U2360 
U2401 
U2405 
U2410 
U2415 
U2420 
U2425 
U2430 
U2440 
U2450 
U2460 
U2501 
U2510 
U2520 
U2521 
U2530 
U2540 
U2550 
U2560 
U2570 
U2801 
U2820 
UB30 
U2640 
U2850 

ASSEMBLY 

C2011 
C2101 
C2111 
C2113 
C2160 
C2220 
C2221 
C2222 
C2240 
C2250 
C2331 
C2352 
C2415 
C2440 
C2450 
C2451 
C2452 
C2460 
C2501 
C2510 
C2520 
C2530 
C2540 
C2542 
C2550 
C2610 
C2629 
C m O  
C2M1 
C2650 
C2820 
C2821 
C2830 
C2831 
C2835 

PatrlalA5 also 

OTHERPARTS 

U2660 
U2800 
U2805 
U2810 
U2820 
U2830 
U2835 
U2850 
U2855 
U2860 
U2865 
U2870 
U2875 
U2880 
U2885 
U2890 
U2900 
U2905 
U2910 
U M  
U2830 
U2935 
U2940 
U2950 
U2980 
U2965 
U2970 
U2975 
U2980 
U2985 
U2890 
U2995 

Y2540 

5F 
5G 
6E 
5G 
5H 
5G 
5F 
5G 
5G 
5G 
5H 
5J 
6G 
6G 
6G 
4D 
6G 
40 
6E 
6G 
5H 
5J 
6F 
4E 
55 
5J 
5K 
5L 
5K 
5K 
5J 
4D 
4D 
5L 
6G 

C2836 
C2850 
C2851 
C2855 
C2860 
C2861 
C2870 
C2875 
C2885 
C2890 
C2901 
C2905 
C2913 
C2926 
C2940 
C2950 
C2960 
C2965 
C2970 
'22980 
C2981 
C2ggO 
C29Q5 

J251 
J411 
J511 
J512 
J652 
J4241 
J4241 
J4330 

U2101 
U2140 

P4241 

AS 

58 
5C 
5C 
78 
5C 
5C 
5C 
4C 
5C 
5C 
48 
BC 
5C 
5C 
5C 
5C 
68 
5C 
5C 
68 
7C 
4C 
68 
68 
5C 
78 
7C 
6c 
6c 
68 
1 8 
3C 
1 C 
X 
X 

shown on 

6G 
2D 
2D 
2E 
I D  
2E 
2E 
2E 
2E 
2F 
2G 
2E 
2E 
2E 
2E 
2E 
2E 
2F 
1 D 
2H 
2.J 
2F 
2E 
8H 
X 
2E 
2E 
2E 
6H 
X 
2E 
2E 

6H 

X 
X 
6C 
X 
X 
X 
X 
X 
X 
X 
X 
2C 
38 
X 
1 C 
X 
2C 
18 
2C 
2C 
BC 
X 
X 

48 
18 
38 
3N 
4N 
4N 
7N 
5N 

5E 
5E 

1 C 
18 
3D 
1 C 
3H 
1A 
3H 
1 C 
2F 
4F 
1 C 
3E 
4E 
2E 
2A 
3A 
2A 
2F 
4A 
38 
1 C 
4C 
3G 
2D 
4F 
3C 
4D 
4F 
4G 
4D 
3J 
3J 
3J 
2K 
3K 

diagrams 1 and 2. 

; 

3G 
3K 
2K 
2K 
3J 
2K 
21 
2J 
1 G 
2J 
1 G 
1 G 
2.J 
1J . 
1J 
1K 
3K 
3K 
2H 
1 H 
3H 
1 H 
1 H 
2K 
2H 
1 K 
2K 
2H 
1J 
2.J 
1J 
1H 

2D 

2.J 
2.J 
2K 
1J 
3J 
2H 
2F 
2J 
1J 
1K 
2H 
3J 
3J 
1H 
3J 
3J 
1K 
1K 
2K 
3K 
1J 
1 G 
1 G 

I D  
4K 
4C 
4H 
2A 
1E 
1E 
20 

28 
3D 

4N 7N CHASSIS P4241 4N 8N CHASSIS 
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POWER DISTRIBUTION B 
(SN B049999 & BELOW) 

CIRCUIT 
NUMBER 

SCHEM 
LOCATION 

ASSEMBLY A4 

BOARD CIRCUIT 
LOCATION NUMBER 

C2830 
C2835 
C2851 
C2855 
C2860 
C2885 
C2901 
'22912 
C2913 
C2926 
C2940 
C2950 
C2960 

SCHEM 
LOCATION 

38 
38 
38 
48 
48 
48 
48 
48 
58 
48 
38 
48 
48 

Patrial A4 also shown on diagram 7. 

ASSEMBLY A5 

BOARD 
LOCATION 

C2011 
C2101 
C2111 
C2112 
C2113 
C2180 
C2220 
C2221 
C2320 
C2331 
C2450 
C2501 
C2510 
C2520 
C2530 
C2552 

1 C 
2C 
I D  
2 0  
2 0  
2E 
38 
38 
48 
3C 
4C 
40 
3E 

CIRCUIT 
NUMBER 

48 
48 
48 

3C 

3 0  
3 0  
3H 
3C 
3H 
3H 
4H 

C2970 
C2980 
C2990 

R2805 

U28M) 
U2805 
U2810 
U2820 
U2830 
U2835 
U2850 

78 
7C 
7C 
8C 
88 
7C 
78 
6c 
88 
68 
7C 
7C 
7C 
6c 
6c 
7C 

PatrkIA5 also shown on diagrams 1 and 2. 

ASSEMBLY A6A1 

SCHEM 
LOCATION 

C3001 
C3002 
C3019 

3D 
3F 
3F 

28 

28 
28 
2A 
2A 
1C 
2C 
1 D 

1 C 
18 
1 C 
1C 
1 C 
1H 
2D 
2E 
2D 
2E 
2H 
38 
3C 
3 0  
3F 
3H 

BOARD CIRCUIT 
LOCATION NUMBER 

4H 
3F 
3G 
4H 
4H 
4H 
4H 
4H 
3D 
3D 
3E 
3F 
3F 

U2855 
U2860 
U2865 
U2870 
U2880 
U2885 
U28W 
U2900 
U2905 
U2910 
U2920 
U2930 
U2935 

7C 
88 
8C 
8C 
7C 
7C 
88 

68 
61 

5G 
5E 

7D 
7D 

C2801 
C2610 
C2820 
C2632 
C2650 
C2660 
C2740 

J251 
J652 

TP2070 
TP2701 

U2101 
U2140 

7K 
7K 
7K 

Patrral A6Al also shown on diagram 3. 

ASSEMBLY A9 

SCHEM 
LOCATION 

48 
4C 
3C 
3F 
4H 
41 
4G 

I D  
1 A 

1L 
4A 

1A 
1 F 

4A 
3F 
4 0  

U3001 
U3002 

P l 9 l  

BOARD 
LOCATION 

4C 
4D 
3E 
3E 
4E 
3F 
3E 
3F 
4E 

28 

18 

2D 
2D 
2E 
2E 
I F  
2F 
2F 
3A 
3A 
3A 
38 
2D 
3C 

U2160 
U2201 
U2210 
U2220 
U2240 
U2250 
U2260 
U2301 
U2401 
U2410 
U2420 
U2430 
U2440 
U2501 
U2510 
U2520 

7L 
7L 

18 

U2940 
U2950 
U2960 
U2965 
U2970 
U2980 
U2985 
U29W) 
U2995 

VR2805 

W411 

Patrial A9 also shown on diagrams 6 and 8. 

OTHERPARTS 

4H 
4H 
3G 
4H 
4H 
4H 
3G 
4H 
4H 

4C 

5A 

7G 
7E 
7D 
7E 
7F 
7F 
7G 
7E 
7G 
7H 
6C 
8C 
7J 
7G 
7 0  
60  

38 
2C 

48 U1890 
U1956 

P411 

U3003 
U3004 
U3005 

2D 
20 

I I I I I I I I 
3A 

1J 
2A 
28 
2C 
2G 
2G 
2J 
2A 
2A 
28 
2 0  
2E 
2G 
3A 
3C 
3D 

U2521 
U2530 
U2540 
U2550 
U2601 
U2620 
U2630 
U2640 
U2650 
U2660 

W511 
W512 
W2070 
W2610 
W2701 

7G 
7G 
7J 
7H 
7G 
6C 
6C 
7H 
7H 
7E 

68 
5K 
5F 
5F 
5E 

7L 
7L 
7L 

2E W1909 
4C 

CHASSIS P511 

3D 
3E 
3G 
3H 
4A . 
4D 
4E 
4G 
4H 
41 

4C 
4G 
1 K 
4C 
4A 

3C 
3 0  
2F 

28 

5A 

2A I 

U3M)6 

W652 

5K 

7L 

7K 

CHASSIS PI352 

3F 

3A 

6J CHASSIS 
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C1915 
t87V 

R1873 
R ig01 Static Sensitive Devices @ See Maintenance Section 

01980 
R1864 
R1878 
R1895 

TO: 

R ig91  
8 

To: 
t lOV REF 

W1909 
4 

-15V2 {::::$ 
01890 
R1848 

PARTIAL A9 HIGH VOLTAGE BOAR0 

4 TO: 
t5VD 

1 .022pF CAPS 16 24 24 24 20 16 14 

U2920-HI46116 U2930-2332 U2810-741500 
R2842 U2850-2, 13 
R2843 U2860-9. 11. 19 

12 1 12 
A2844 U2865-15 

C2855 
R R 

R2850 U2880-2, 13 
C2860 7 8 
C2885 U2855-74LSO2 

U2870-74LS393 
C2901 U2880-74LS74 R2915 U2920-22. 23 
C2912 VR2805 

8.2V U2885-74LS10 
6:::5 8:J2grl 10 

C2926 
C2950 U2890-74LSOO 

U2900-74LS10 
R2940 U2965-1, 12, 13 

C2980 U2940-7415393 R2975 U2995-1, 2 C2970 U2950-74LS74 R2985 
C2980 

20 1 I I GNO C2990 
U2965-74LSOO 
U2970-74LSO8 

22 1 I I GND 
U2980-74LSOO 

25 1 / I GNO 

W411 
PARTIAL A4 READOUT BOARD 

I 
- , .-- . 

PARTIAL A5 CONTROL BOARD I I PARTIAL A6 FRONT PANEL ASSEMBLY I 
2 4 4 5 B / 2 4 5 5 B  6862-13 POWER D I S T R I B U T I O N  B  @ 
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2445B12455B Service 

OTHER PARTS (2445B) 
(SN 8050000 & ABOVE) 

OTHER PARTS (2455B) 
(SN 8050000 & ABOVE) 

ClRCUlT 
NUMBER 

810 

C10 

€200 

F @I 

J 1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J12 

LR1513 
LR1514 

P i 0  
P1 1 
PI05 
PI06 
Pi07 

SCHEM 
NUMBER 

9 

9 

4 

9 

4 
4 
4 
4 
4 
6 
5 
5 
5 

8 
8 

4 
4 
4 
6 
5 

SCHEM 
LOCATION 

1P 

1N 

7P 

5A 

1A 
7A 
9A 
10A 
7P 
9A 
8 s  
6 s  
1A 

5L 
5L 

2G 
7G 
7P 
9A 
6 s  

ClRCUlT 
NUMBER 

R3017 
R3018 
R3019 

SQC 
S1020 

V900 

W10 
W11 
W651 
W900 
W900 
W900 
W901 
W902 
W903 
W916 
W917 
W2421 
W4241 
W4241 
W4241 
W424 1 
W424 1 

ClRCUlT 
NUMBER 

810 

C10 

E200 

F 90 

J 1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J12 

LR1513 
LR1514 

PI0  
PI1 
PI05 
PI06 
PI07 

SCHEM 
NUMBER 

5 
5 
4 
5 
8 
11 
11 
11 
5 
8 
6 
4 
9 
9 
9 
9 
9 
9 
9 
9 
10 
3 
3 
3 
8 
8 

ClRCUlT 
NUMBER 

PI08 
PIG9 
PI20 
P I  20 
PI20 
P121 
PI21 
PI22 
Pi22 
Pi41 
PI41 
P181 
P204 
P205 
P206 
P207 
P231 
P232 
P233 
P234 
P251 
P651 
P652 
P652 
P a 1  
P901 

SCHEM 
NUMBER 

3 
3 
3 

9 
9 

8 

4 
4 
3 
8 
8 
8 
8 
8 
8 
6 
6 
2 
12 
12 
1 
1 
1 

SCHEM 
NUMBER 

9 

9 

4 

9 

4 
4 
4 
4 
4 
6 
5 
5 
5 

8 
8 

4 
4 
4 
6 
5 

SCHEM 
LOCATION 

6 s  
4K 
4M 
38 
28 
1 A 
8A 
2A 
8A 
5F 
7C 
4N 
58 
6B 
68 
6B 
5E 
9P 
4P 
7P 
7N 
1 N 
1 ON 
1 A 
3H 
5H 

SCHEM 
LOCATION 

3M 
6M 
4M 

6A 
5E 

1 K 

X 
7G 
9N 
3H 
6L 
7H 
5H 
2H 
4H 
2N 
3N 
4R 
4N 
8N 
2A 
2N 
8N 

SCHEM 
NUMBER 

5 
5 
4 
5 
8 
11 
11 
11 
5 
5 
8 
4 
9 
9 
9 
9 
9 
9 
9 
9 
10 
3 
3 
3 
8 
8 

SCHEM 
LOCATION 

1P 

I N  

7P 

5A 

1A 
7A 
9A 
10A 
7P 
9A 
6 s  
6 s  
1A 

5L 
5L 

X 
7 0  
7P 
9A 
6 s  

ClRCUlT 
NUMBER 

PgOl 
P902 
P903 
P4241 
P4241 
P4241 
P4241 
P4241 
P4241 

R134 
R351 
R352 
R975 
R976 
13977 
R3007 
R3008 
R3009 
R3010 
R3011 
R3012 
R3013 
R3014 
R3015 
R3016 

ClRCUlT 
NUMBER 

P1OB 
PI09 
PI20 
PI20 
PI20 
PI21 
PI21 
PI22 
PI22 
PI41 
PI41 
Pi81 
P204 
P205 
P206 
P207 
P231 
P232 
P233 
P234 
P251 
P65 1 
P652 
P652 
P901 
PPO1 

SCHEM 
LOCATION 

5.S 
4K 
4M 
38 
28 
1 A 
8A 
2A 
8 A 
5F 
7C 
4N 
58 
68 
68 
68 
5E 
9P 
4P 
7P 
7N 
1N 
1 ON 
1 A 
3H 
5H 

SCHEM 
NUMBER 

8 
8 
8 
12 
12 
1 
1 
1 
2 

4 
5 
5 
8 
8 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

SCHEM 
LOCATION 

6L 
2H 
4H 
4N 
7N 
I N  
2A 
6N 
4R 

4L 
4A 
3A 
2A 
5A 
5A 
5M 
2M 
4M 
7M 
6M 
5M 
8M 
2M 
1M 
7M 

ClRCUlT 
NUMBER 

P901 
p902 
P903 
P4241 
P4241 
P4241 
P4241 
P4241 
P4241 

R134 
R351 
R352 
R975 
R976 
R977 
R3007 
R3008 
R3009 
R3010 
R3011 
R3012 
R3013 
R3014 
R3015 
R3016 

CIRCUIT 
NUMBER 

R3017 
R3018 
R3019 

SQC 
S1020 

VSOO 

W10 
W11 
We51 
WgOO 
W900 
W8M) 
WQCl 
W902 
W903 
W916 
W917 
W2421 
W4241 
W4241 
W4241 
W4241 
W4241 

SCHEM 
NUMBER 

8 
8 
8 
12 
12 
1 
1 
1 
2 

4 
5 
5 
8 
8 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

SCHEM 
LOCATION 

6L 
2H 
4H 
4N 
7N 
I N  
2A 
6N 
4R 

4L 
4A 
3A 
2A 
5A 
5A 
5M 
2M 
4M 
7M 
6M 
5M 
8M 
2M 
1M 
7M 

SCHEM 
NUMBER 

3 
3 
3 

9 
9 

8 

4 
4 
3 
8 
8 
8 
8 
8 
8 
6 
6 
2 
12 
12 
1 
1 
1 

SCHEM 
LOCATION 

3M 
6M 
4M 

6A 
5E 

1K 

X 
7G 
9N 
3H 
6L 
7H 
5H 
2H 
4H 
2N 
3N 
4R 
4N 
8N 
2A 
2N 
8N 
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TO 
PROBE P O W  

TO 
PROBE POWER 

OPTIffl OPTION 

WWER 
TO 

WTIDNS 

mmmm - mmmm - mmmmmm 
J201 

4 PINS 
J202 

4 PINS 
J203 I 

6 PINS . 20, 
I 

J304 

A 2 A 1 REWLATOR BOAW 

,119 
vvvvvvvvvyv~ ,, 1 CHI ATTEWTOR ASSEWLY I 1 ) 1 2 3 4 5 6 7 8 9 1 1 1  Yv) -11 -12 

26 PINS 34 PINS 
\ / - 

00 @@@ 
0 03 

TEST CONNECTORS ,100 I 
GND 1 ) 

LAA&:AA&=AA&:AA&J-~~~~ 
E. F. 3 PINS @ 

4 A. w i i  I 
V 

0- 

) A  1 A 12 CH2 ATTEWATOR ASSEMBLY 1 I 

2445B/2455B 6862-14 INTERCONNECTIONS @ 
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24458124558 Service 

OTHER PARTS (24458) 
(SN B049999 & BELOW) 

OTHER PARTS (24558) 
(SN B049999 & BELOW) 

ClRCUlT 
NUMBER 

810 

C10 

EXX) 

F gO 

J1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J12 

LR1513 
LR1514 

P I 0  
P I  1 
PI05 
PI08 
PI07 
PlO8 

SCHEM 
NUMBER 

9 

9 

4 

9 

4 
4 
4 
4 
4 
6 
5 
5 
5 

8 
8 

4 
4 
4 
6 
5 
5 

. 
CIRCUIT 
NUMBER 

B10 

C10 

E200 

F 90 

J1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J12 

LR1513 
LR1514 

P I 0  
P l l  
PI05 
PI06 
PI07 
PI08 

SCHEM 
NUMBER 

9 

9 

4 

9 

4 
4 
4 
4 
4 
6 
5 
5 
5 

8 
8 

4 
4 
4 
6 
5 
5 

SCHEM 
LOCATION 

1 P 

1 N 

7P 

5A 

1A 
7A 
9A 
10A 
7P 
QA 
6 s  
6 s  
1 A 

5L 
5L 

X 
7G 
7P 
QA 
6s 
6s 

CIRCUIT 
NUMBER 

PlOe 
PI20 
PI20 
PI20 
PI21 
PI21 
PI22 
PI22 
PI41 
PI41 
P l 8 l  
P204 
P205 
P206 
P207 
P231 
P232 
P233 
P234 
P251 
P411 
P411 
P411 
P511 
P511 
P511 
P511 

SCHEM 
NUMBER 

5 
4 
5 
8 
11 
11 
11 
5 
6 
6 
4 
9 
9 
9 
9 
9 
9 
9 
9 
10 
12 
7 
7 
12 
2 
2 
2 

SCHEM 
LOCATION 

1 P 

1 N 

7P 

5A 

1A 
7A 
9A 
10A 
7P 
9A 
6 s  
6 s  
1A 

5L 
5L 

2G 
7G 
7P 
9 A 
6 s  
6 s  

SCHEM 
LOCATION 

4K 
4M 
38 
28 
1A 
8A 
2A 
8 A 
5F 
7C 
4N 
58 
68 
68 
68 
5E 
9P 
4P 
7P 
7N 
3A 
1A 
1P 
5A 
2N 
4A 
5N 

ClRCUlT 
NUMBER 

PlOQ 
PI20 
PI20 
PI20 
PI21 
PI21 
PI22 
PI22 
PI41 
PI41 
P l 8 l  
P204 
P205 
P206 
P207 
P231 
P232 
P233 
P234 
P251 
P411 
P411 
P411 
P511 
P511 
P511 
P511 

ClRCUlT 
NUMBER 

P512 
P512 
P512 
P512 
P512 
P512 
P512 
P512 
P65 1 
P652 
P652 
P652 
PgOl 
PBOl 
PeOl 
PBO2 
PB03 

R134 
R351 
R352 
R975 
R976 
R977 
R3007 
R3008 
R3009 

SCHEM 
NUMBER 

5 
4 
5 
8 
11 
11 
11 
5 
8 
6 
4 
9 
9 
9 
9 
9 
9 
9 
9 
10 
12 
7 
7 
12 
2 
2 
2 

SCHEM 
NUMBER 

12 
1 
1 
2 
2 
2 
2 
2 
3 
12 
3 
3 
8 
8 
8 
8 
8 

4 
5 
5 
8 
8 
8 
3 
3 
3 

SCHEM 
LOCATION 

4K 
4M 
38 
28 
1A 
8A 
2A 
8A 
5F 
7C 
4N 
58 
68 
68  
68 
5E 
9P 
4P 
7P 
7N 
3A 
1 A 
1 P 
5A 
2N 
4A 
5N 

SCHEM 
LOCATION 

5K 
1P 
9P 
1A 
I N  
3N 
8A 
8N 
I N  
6 J  
1 ON 
1A 
3H 
5H 
6L 
2H 
4H 

4L 
4A 
3A 
2A 
5A 
5A 
5M 
2M 
4M 

ClRCUlT 
NUMBER 

P512 
P512 
P512 
P512 
P512 
P512 
P512 
P512 
P651 
P652 
P652 
PB52 
PBOl 
PBO1 
P90l 
P902 
P903 

R134 
R351 
R352 
R975 
R976 
R977 
R3007 
R3008 
R3009 

ClRCUlT 
NUMBER 

R3010 
R3011 
R3012 
R3013 
R3014 
R3015 
R3016 
R3017 
R3018 
R3019 

S90 
S1020 

VgOO 

W10 
W11 
W651 
W900 
W800 
W900 
W90l 
W902 
W903 
W916 
W917 

SCHEM 
NUMBER 

12 
1 
1 
2 
2 
2 
2 
2 
3 
12 
3 
3 
8 
8 
8 
8 
8 

4 
5 
5 
8 
8 
8 
3 
3 
3 

SCHEM 
NUMBER 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

9 
9 

8 

4 
4 
3 
8 
8 
8 
8 
8 
8 
6 
6 

SCHEM 
LOCATION 

5K 
1P 
9P 
1A 
I N  
3N 
8A 
8N 
I N  
6J 
1 ON 
1 A 
3H 
5H 
6L 
2H 
4H 

4L 
4A 
3A 
2A 
5A 
5A 
5M 
2M 
4M 

SCHEM 
LOCATION 

7M 
6M 
5M 
8M 
2M 
1 M 
7M 
3M 
6M 
4M 

6A 
5E 

1 K 

X 
7G 
9N 
3H 
6L 
7H 
5H 
2H 
4H 
2N 
3N 

ClRCUlT 
NUMBER 

R3010 
R3011 
R3012 
R3013 
R3014 
R3015 
R3016 
R3017 
R3018 
R3019 

S90 
S1020 

V900 

W10 
W11 
W651 
W900 
WgOO 
W900 
WgO1 
W902 
W903 
W916 
W917 

SCHEM 
NUMBER 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

9 
9 

8 

4 
4 
3 
8 
8 
8 
8 
8 
8 
6 
6 

SCHEM 
LOCATION 

- 

7M 
6M 
5M 
8M 
2M 
1M 
7M 
3M 
6M 
4M 

6A 
5E 

1K 

2G 
7G 
9N 
3H 
6L 
7H 
5H 
2H 
4H 
2N 
3N 
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CRT TERMINATION VOLT REF ADJ 
(R1501) (R1292) 

I 

VERTICAL 

HORIZONTAL 888353 

A13-CRT TERMINATION, A14-DYNAMIC CENTERING, 
and A2-REGULATOR, ADJUSTMENT LOCATIONS 1 

HIGH-DRIVE FOCUS EDGE FOCUS GRID BIAS 
(R1842) ( R1864) (R1878) I Y-AXIS ALIGNMENT 

(R 1848) 

DAC REF 
(R2010) 

\ 
-- . 

.- i 

El 
L ,,, r-. 7- 7 

,OC' CCO;g2Cr S?j 3 C ? .  - 
L ipi m hxmf 12;- ?..- "... 0 - 0 .......- ..*...- ,.. - rm GAIN 

- - -  I 

888354 

AS-CONTROL, ADJUSTMENT LOCATIONS 3 

I 
3831 -69A 

A9- HIGH VOLTAGE, ADJUSTMENT LOCATIONS 2 
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A13-CRT TERMINATION, A14-DYNAMIC CENTERING, 
and A2-REGULATOR, ADJUSTMENT LOCATIONS 1 

HIGH-DRIVE FOCUS EDGE FOCUS GRID BIAS 
(R1842) ( R1864) (R1878) I Y-AXIS ALIGNMENT 

(R1848) 

1 

AS-HIGH VOLTAGE, ADJUSTMENT LOCATIONS 2 

DAC REF 
(R2010) 

(801 9-98) 801 7-23 

AS--CONTROL. ADJUSTMENT LOCATIONS 3 
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50mV C ADJ 
(C205) 

5OmV C ADJ , 
(C105) 

24458124558 Service 

BANDWIDTH 
LIMIT 
(L6W 

VERT 
-CENTERING 

(R639) 

/ 
X1 GAlN 
(R860) 

HORlZ 
READOUT JITTER 

(R805) 
A1-MAIN, ADJUSTMENT LOCATIONS 4 

GAlN 
(R638) 

ONLY 
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POWER fi 
2445Bl24558 Service 

P R E L I M I N A R Y  T R O U B L E S H O O T I N G  

REPAIR LED CIRCUITRY 

REFER TO ERROR MESSAGE 
DIAGNOSTIC PROCEDURE 

A T  SAME STATE FOR 
REFER TO NOP 

KERNEL DIAGNOSTIC 
PROCEDURE 

NO 

KERNEL DIAGNOSTIC REPAIR INTERRUPT 
TIMER CIRCUITRY 

TROUBLESHOOT E SIGNAL 
LINE. CHECK FOR ECB 

REFER TO POWER SUPPLY REPAIR OSCILLATOR1 
SYSTEM DIAGNOSTICS 
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REFER TO OPTIONS 
TROUBLESHOOTING 

PROCEDURES IN 
THE OPTIONS 

SERVICE MANUAL 

E R R O R  M E S S A G E  D I A G N O S T I C S  
NOTE 

REFER TO PAGES 6- 1 0  TROUGH 4 
MAINTENANCE SECTION, FOR D E l  
INFORMATION ON DIAGNOSTIC RO 

YES 

THE FRONT-PANEL 
FAILURE CODEXl ,  X2, OR l X  

CALIBRATE ENTIRE INSTRUMENT 
AND ALL OPTIONS (IF PRESENT) 
TURN POWER OFF WAIT nSMIN 

AND TURN POWER BACK ON 

PRESS COUPLING 
SWITCH UP TO 

BEGIN TEST 

LINE T R ~  
SOURCE 

PROBABLE CAUSE INTERCONN 

RECALIBRATE 

1 

4 A - 

INDICATED 
FAULT 

RETURN G 
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8 POWER 

P R E L I M I N A R Y  T R O U B L E S H O O T I N G  
2445 Bt2455B Service 

RESPOND WHEN ' A I B  

REPAIR LED CIRCUITRY 
OR FRONT-PANEL 

REFER TO ERROR MESSAGE 
DIAGNOSTIC PROCEDURE 

AT U 2 1 4 0 - 4  LO FOR AT SAME STATE FOR 

-. 
REFER TO NOP 

KERNEL DIAGNOSTIC 
PROCEDURE 

TROUBLESHOOT E SIGNAL 

TO U2140,  U2440,  U2250,  
U2540, U2450 ,  OR U 2 4 0 5  

REFER TO POWER SUPPLY REPAIR OSCILLATOR1 REFER TO OPTION 
DIVIDER CIRCUITRY SYSTEM DIAGNOSTICS 

6863-4 
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ERROR M E S S A G E  D I A G N O S T I C S  
NOTE 

REFER TO PAGES 6- 10 TROUGH 6- 15, OF 
MAINTENANCE SECTION, FOR DETAILED 
INFORMATION ON DIAGNOSTIC ROUTINES. 

24456124556 Service 
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E R R O R  M E S S A G E  D I A G N O S T I C S  
NOTE 

REFER TO PAGES 6- 1 0  TROUGH 6 
MAINTENANCE SECTION, FOR DETl  
INFORMATION ON DIAGNOSTIC R 0 1  

YES - 

REFER TO OPTIONS 
TROUBLESHOOTING 

PROCEDURES IN 
THE OPTIONS 

SERVICE MANUAL 

YES 
3 

FAILURE CODE X 1,X2, OR 1 X  

TROUBLESHOOTING CALIBRATE ENTIRE INSTRUMENT 
AND ALL OPTIONS (IF PRESENT) 
TURN POWER OFF WAIT s5MIN 

AND TURN POWER BACK ON 
I 

YES 

PRESS COUPLING 
SWITCH UP TO 

BEGIN TEST 
D 

a 

REFER TO v 
CHECK 

LINE TRIG 
SOURCE A 

INTERCONNEt 

1 
U230 1 

Ir - 
REPAIR 

INDICATED 
FAULT P 

RETURN 0 
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E R R O R  M E S S A G E  D I A G N O S T I C S  
NOTE 

REFER TO PAGES 6- 10 TROUGH 6- 15, OF 24458124558 Service 
MAINTENANCE SECTION, FOR DETAILED 
INFORMATION ON DIAGNOSTIC ROUTINES. 

DOES 
'TEST 06 

TO 

YES YES 

FAILURE CODE X 1,X2, OR 1X RELACE 
TROUBLESHOOTING CALIBRATE ENTIRE INSTRUMENT RAM U2460 

AND ALL OPTIONS (IF PRESENT) 
TURN POWER OFF WAIT rrSMlN RECALIBRATE 

AND TURN POWER BACK ON WAVE PRESENT AT 

YES 

PRESS COUPLING 
SWITCH UP TO 

BEGIN TEST 
SINE WAVE PRESENT 

I r 

CHECK 
LINE TRIGGER 
SOURCE AND 

INTERCONNECTIONS 

1 

I - 
REPAIR 
IDICATED 
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FRONT-PANEL TROUBLESHOOTING 

PRESS AND HOLD 
AV AND AT, THEN 
PRESS SLOPE TO 
ENTER MONITOR 

1 
SCROLL TO EXERCISER 

81 USING THE 
TRIGGER MODE SWITCH 

I 
PRESS UP AND 

RELEASE THE TRIGGER 
COUPLING SWITCH TO 

ENTER ROUT I NE 

RETURN 

(YJ 

MANUALLY EXERCISE 

, EACH POT , OBSERVING 
THE WONITOR OBSERVE THE THE CONTROL'S FUNCTION 

ASSOCIATED LEOS 

ON SAME CDLVnN 
THE LED DATA 

PROBABLE CAUSE PROBABLE CAUSE 
1 OPEN DIODE PROBABLE CAUSE INSTRUMENT SHORTED DlOOE ON 

SUSPECT COLUMN 2 BAD SWITCH 

1 DEFECTIVE POT 
REPA I R 

I NO I CATEO 1 v v t t 1 t 

1 FRONT-PANEL SCAN 

PROBABLE 
CAUSE 

BAD 
SW I TCH 

J 

CONTROL BOARD EXTRA LEOS ARE L I T .  
PROBABLE CAUSE PROBABLE CAUSE 

DEFECTIVE POT DEFECTIVE SHIFT REG I STER 
REG I STER 

YES 

FRONT- 

4 
m v t 

PROBABLE CAUSE 

Scans by ArtekMedia © 2007



24458124558 Service 

FRONT-PANEL TROUBLESHOOTING 

PROBABLE CAUSE : 
AN INTERMITTENT 

POT OR SWITCH 
I S  INTERRUPTING 

FRONT-PANEL SCAN 

NO 

1 
MAIN 

INSTRUMENT 
I S  NOT 

PROPERLY 
READING THE 
POT'S VALUE 

v 

MANUALLY 
EXERCISE THE 
FRONT-PANEL YES MANUALLY EXERCISE 

SWITCHES AND LEOS OPERATE * EACH POT , OBSERVING 
OBSERVE THE THE CONTROL'S 

ASSOCIATED LEOS FUNCT I ON . 

YES - 
PANEL SWITCH I N  
ORDER TO UPDATE 

THE LED DATA 

1 

PRESS THE A/B 
TRIG SELECT 

BUTTON TO W I T  
THE MONITOR 

PROBABLE CAUSE: 
DEFECTIVE SHIFT 

REG l STER 

PROBABLE CAUSE: 
DEFECTIVE SHIFT I REC1,STER I I 

PROBABLE 1 ~ ~ 1  

YES MANUALLY EXERCISE EACH SWITCH , * 
OBSERVI NC THE 

CONTROL'S FUNCTION 

I 

DOES POT ARE SUPPLY 

RANGE? 

MAIN INSTRUmNT 

PRESENT ON POT'S READING THE 
W I PER? POT'S VALUE 

1 YES 

AN INTERMITTENT 
POT OR SWITCH 

I S  INTERRUPTING 
FRONT-PANEL SCAN 

PROPERLY SELECT 
TO CONTROL 

CIRCUITS I N  THE 

BOARD AND/OR 
READOUT BOARD 
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DISPLAY DIA6NOSTIC I PROCEDURE 

D I S P L A Y  D I A G N O S T I C  P R O C E D U R E  
2445Bl2455B Service 

INSTRUHENT CONTROL SETUP: 

ALL CHANNELS 
SELECTED - NO I 

RETURN 0 
6RID BIAS POT. I 

REPAIR HIGH 
THE CRT VOLTAGES VOLTAGE SUPPLY, - 

FULL CW AND ARE SECURE DC RESTORER OR 
GRID DRIVE R949 CATHODE SUPPLY 

YES 
YES 

ADJUST GRID BIAS REPAIR OR REPLACE REPAIR OR REPLACE 
(MCP BIAS 2 4 6 7 8  ONLY) UBOO OR BEAM FINO REPLACE 

b 
AND 6RIO DRIVE ACCORDING OR BEAM FIND CIRCUIT 

- 

THE CRT 

TO CALIBRATION PROCEDURE 

RETURN CONTROLS 
REFER TO THE TO INITIAL 

SETTINGS AND VERTICAL 
TROUBLESHOOTING PRESS BEAM FIND 

HINTS AT LEFT I 

RETURN ' 6 
RETURN 6 Z-AXIS DIAGNOSTIC 

RETURN 0 " VOLTAGES ARE MEASURED USING A TEST 
OSCILLOSCOPE WITH X 10 PROBES WHILE 
HOLDING IN BEAM FlND BUTTON 
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24458124558 Service 

The following state table, and timing diagram show the sequence of events from initiation through the execution of the A 
sweep. They can be used to troubleshoot a non-operable sweep. If no sweep is present, use an oscilloscope to observe 
control signals TGA , TGB , SGA , SGB ,THO, DG , and the A or B SWEEP ramp. Note the condition of the signals and 
refer to the state table to determine where the sweep is stuck. Then, refer to the probable cause table. Probable cause is 
listed by sweep state. 

Sweep States 

- - 
State Action Nominal TGA or SGA or THO or RAMP - - - 

Duration TGB SGB DG U735-9 
at 2 psldiv (not Trigger (not Sweep (A or 8 

Gate) Gate) Trigger 
U500-18 and U650-15 and Holdoff) 
. U500-42 U650-14 U650-13 

0 Initialize (only 
at front-panel 
change). 

1 Wait for Trigger Indefinite 
2 lnitiate Sweep Gate t20 ns 
3 lnitate Ramp Up t200 ns 
4 Run Ramp Up 22 ps 

5 Terminate Sweep Gate t 2  ps 
6 Initiate Holdoff <I00 ns 
7 Reset Trigger <I0 ns 
8 RESET SWEEP 2 r s  

(Then return to 
state 1 or 2.) 

HI with THO HI for 
5 ms 

(Last of 
three 
pulses 

in 240 ms 
sequence) 

LO 
LO 
LO 
LO 

-1.25 V 
-1.25 V 
-1.25 V 
Slew to 
+1.36 V 
+1.36 V 
+1.36 V 
+1.36 V 
Slew to 
-1.25 V 

NOTE 

When sweep free runs, as in AUTO Mode, STATES 1 and 7 are omitted and remains LO in state 8. 

SWEEP OPERATION 

STATES 1 2 3 4 5 6 7  8 

- 
TGA 

L 

COMPRESSED 
SCALE 

\ \ 
L L 

* 

I 
- 
SGA 

- 
THO 

RAMP 
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SWEEP OPERATION 

STATES 1 2 3 4 5 6 7 8 

- COHPRESSEO 
TGA 

- 
SGA 

- 
THO 

RAMP 

STATE 

1 

2 

3 

Sweep Troubleshooting 

PROBABLE CAUSES 

Trigger signal or Trigger circuit. 

AUXTRIG input, U700 or U900 pin 3, HI (>3.56 V), or Sweep circuit. 

Timing current supply to ITREF input (U700 or U900 pin 24). Current mirror comprising U910 and the IT, 
ITRR, ITF, and ITR terminals (U700 or U900 pins 12-15). Sweep circuit, U700 or U900. 

(Floating between - 1.25 V and + 1.4 V): See state 3. 

Sweep circuit, U700 or U900. Temporarily exchange U700 and U900. 

NOTE: In state 6, the sweep will recover to - 1.25 V, even though THO (or DG-THOB) remains LO. 

- 
A Sweep: =A path to U650, U650 response to SGA, or THO path. 

B Sweep: DG path or generation in U700 (if B Sweep stuck 
in state 6). 

NOTE: If trigger is in a free-run mode, state 8 follows state 6 immediately. 
Trigger circuit response to THOA or THOB. 

THO timer: circuits between U165C and U650 inclusive (A Sweep). Normal rest state for B Sweep. 
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S W E E P  T R O U B L E S H O O T I N G  PROCEDURE 

A SWEEP LED +-I 
REPAIR 6 
RETURN 6 
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24458124558 Service 

A SWEEP LED 
LIT7 

REPAIR 6 
RETURN GJ 

S W E E P  T R O U B L E S H O O T I N G  PROCEDURE 
NOTE: *3.56V WITH RESPECT IS HEASUREO TO THE AS *5V -1.44V SUPPLY 

REPAIR PATH 
FROH U700-45 + 

TO U950-4 

REPAIR RAflP SlENAL 
PATH. CHECK U700, 

U735, U800, AND INT- 

WIRE CONNECTED 

TO U500 - 
TEMPORARM 

CONNECT A 10KO 
RESISTOR FROM 

U650-10 TO *5V 

REPAIR 

NO ON J l 0 4  IF AN 

OPTION 6 OR 9 

I 
IS INSTALLEO 

REPLACE 
U700 1 (TRY SUBSTITUTING U900) 

REPAIR 
INDICATED 

FAULT 

TROUBLESHOOT 

U650 CIRCUIT 

i 
7 

Scans by ArtekMedia © 2007



R E A D O U T  T R O U B L E S H O O T I N G  P R O C E D U R E  

TROUBLESHOOTIN6 
PROCEDURE 

RETURN 0 
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R E A D O U T  T R O U B L E S H O O T I N G  P R O C E D U R E  

2445812455B Service 
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R E A D O U T  T R O U B L E S H O O T I N G  PROCEDURE 
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(SN 8049999 & BELOW) 
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VERTICAL TROUBLESHOOTING HINTS HORIZONTAL TROUBLESHOOTING HINTS 

With no signals connected to the four Vertical input If possible, set the instruments TRIGGER controls so 
connectors, select each channel for display and rotate its the TRIG'D LED remains illuminated (triggered sweep is 
POSITION control through its entire range. running). Setting the TRIGGER MODE to AUTO LVL will 

usually do this. 

1. If one or more of the four Vertical channels 
properly responds to its POSITION control, the 1. Check that the horizontal positioning input (pin 
problem is in the preamp circuit of the defective 22 of U800) of Output IC varies approximately 
channel or in the Vertical Channel Switch circuit. from - 1.25 volts to + 1.25 volts as the Horizon- 
If none of them respond properly, the Channel tal POSITION control is rotated through its 
Switch, Delay Line, Vertical Output Amplifier, range. If it does not, repair the position circuit. 
and the Hybrid power supplies should 
be suspect. 

2. Check that the A Sweep Ramp at pin 18 of 
2. Check the range of the input positioning voltage U800 is ramping from -1.25 volts to +1.25 

for a faulty channel. Channel 1 and 2 positioning volts. If it is not, check the buffer amplifier made 
inputs (pin 17 of UlOO and U200) should vary up of U735 and its associated components. 
between -4.6 volts and -5.26 volts. Channel 3 When operating properly, tht voltages and 
and 4 positioning voltages (to pins 29 and 32 of waveforms at pins 3 and 9 of U735 will be 
U300) should vary between ground potential nearly identical. 
and -5 volts. 

3. Check for proper select signals (TTL levels) at 
3. If the faulty channel's input positioning range is the HSA and HSB inputs of U800. 

okay, check the positioning effect at the outputs 
of the Channel Switch (connect a DMM across 
the Delay Line). When the CH 1 or CH 2 POSI- 
TION control is rotated through its range, the 
DMM reading should vary from approximately 4. Check the power supply levels to U8OO. 
+700 mV to -700 mV; for Channels 3 and 4, it 
should vary approximately from +350 mV 
to -350 mV. 

5. Check the voltage on pin 6 of U800. If it is not 
> +80 volts, check the +OUT and -OUT pins 
for shorts. 

4. If the range at the Delay Line is okay, connect 
the DMM across the vertical outputs to the CRT 
(between L628 and L633). Range should vary 
approximately from +11.5 volts to - 11.5 volts 
as the POSITION control of the displayed chan- See the "Theory of Operation" for further information. 
nel is rotated through its range. 

5. If the output voltages to the CRT are okay, 
Check that the voltage between the CRT termi- 
nation resistors (LR1513 and LR1514) varies 
approximately from + 11.5 volts to - 11.5 volts 
as the POSITION control is rotated through 
its range. 

HOW TO VERIFY THE CONTROL DATA 
AND CONTROL CLOCK LINES 

1. Power up the instrument under test. 

2. Move the NORMIDIAG jumper (P503 on the 
scope under test) to the DIAG position. This 
forces the processor into a NOP loop and exer- 
cises the Address Decode circuitry. 

3. Trigger the test scope on the PORT 4 INH at pin 
15 of U2550 (on the Control Board). Use NORM 
TRIGGER and - SLOPE. Set TRIGGER LEVEL 
to + 1.4 volts. 

4. Verify that sixteen bursts of sixteen pulses each 
occurring at 52 ms to 53 ms intervals. 

5. Check that each of the outputs of U2550 has 
similar signals present (diagram 2). 

6. Check that each output of U2650 and U2660 
(diagram 2) has sixteen bursts of one pulses 
each occurring at 52 ms to 53 ms intervals. 

7. Turn instrument power off and restore P503 to 
the NORM position. 

8. Power up the instrument again. 

9. Set the instrument's CH 1 and CH 2 input cou- 
pling to 1 MQ DC and TRIGGER MODE 
to NORM. 

10. Hold in the upper TRIGGER COUPLING switch. 

11. Trigger the test oscilloscope on the DlSP SEQ 
CLK (pin 7 of U2650 or pin 10 of P512). 

12. With the test scope still triggered on the DlSP 
SEQ CLK, verify that the ATTN STRB at pin 2 of 
P512 is eight positive-going strobes. Verify that 
the control data on pin 1 of P512 is toggling at 
TTL levels. 

See the "Theory of Operation" for further information. 
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HOW TO VERIFY THE CONTROL DATA 
AND CONTROL CLOCK LINES 

1. Power up the instrument under test. 

2. Move the NORMIDIAG jumper (P503 on the 
scope under test) to the DlAG position. This 
forces the processor into a NOP loop and exer- 
cises the Address Decode circuitry. 

3. Trigger the test scope on the PORT 4 INH at pin 
15 of U2550 (on the Control Board). Use NORM 
TRIGGER and - SLOPE. Set TRIGGER LEVEL 
to + 1.4 volts. 

4. Verify that sixteen bursts of sixteen pulses each 
occurring at 52 ms to 53 ms intervals. 

5. Check that each of the outputs of U2550 has 
similar signals present (diagram 2). 

6. Check that each output of U2650 and U2660 
(diagram 2) has sixteen bursts of one pulses 
each occurring at 52 ms to 53 ms intervals. 

7. Turn instrument power off and restore P503 to 
the NORM position. 

8. Power up the instrument again. 

9. Set the instrument's CH 1 and CH 2 input cou- 
pling to 1 MO DC and TRIGGER MODE 
to NORM. 

DIAGNOSTIC 

2445Bi2455B Service 

Z-AXIS DIAGNOSTIC PROCEDURE 

1 YES l lES I 

- 

TROUBLESHOOT DISPLAY 
SEQUENCER'S INPUTS 

OR REPLACE U650 
I CORRECT DC BIAS 

PROBLEM AT U950 I 

REPAIR SHORT CIRCUIT 
ON BRIGHT L INE,  REPAIR 

DOES BRIGHT INTENSITY CONTROL 
CHANGE AT LEAST CIRCUIT, REPAIR CONTROL 

SIGNALS TO U650 OR 
REPLACE U650 

+ BLANK INPUT 

OR REPLACE U950 'i 

b 

WATCH THE VOLTAGE 
AT U950'S BRIGHT 

INPUT VHILE ROTAT INC 
THE INTENSITY CONTROL 

THROUGH I T ' S  RANGE - 

RETURN 0 
RETURN 0 

10. Hold in the upper TRIGGER COUPLING switch. 

11. Trigger the test oscilloscope on the DlSP SEQ 
CLK (pin 7 of U2650 or pin 10 of P512). 

12. With the test scope still triggered on the DlSP 
SEQ CLK, verify that the ATTN STRB at pin 2 of 
P512 is, eight positive-going strobes. Verify that 
the control data on pin 1 of P512 is toggling at 
TTL levels. 
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VERTICAL TROUBLESHOOTING HINTS HORIZONTAL TROUBLESHOOTING HINTS 

With no signals connected to the four Vertical input If possible, set the instruments TRIGGER controls so 
connectors, select each channel for display and rotate its the TRIG'D LED remains illuminated (triggered sweep is 
POSITION control through its entire range. running). Setting the TRIGGER MODE to AUTO LVL will 

usually do this. 

1. If one or more of the four Vertical channels 
properly responds to its POSITION control, the 
problem is in the preamp circuit of the defective 
channel or in the Vertical Channel Switch circuit. 
If none of them respond properly, the Channel 
Switch, Delay Line, Vertical Output Amplifier, 
and the Hybrid power supplies should 
be suspect. 

2. Check the range of the input positioning voltage 
for a faulty channel. Channel 1 and 2 positioning 
inputs (pin 17 of U100 and U200) should vary 
between -4.6 volts and -5.26 volts. Channel 3 
and 4 positioning voltages (to pins 29 and 32 of 
U300) should vary between ground potential 
and -5 volts. 

1. Check that the horizontal positioning input (pin 
22 of U800) of Output IC varies approximately 
from - 1.25 volts to + 1.25 volts as the Horizon- 
tal POSITION control is rotated through its 
range. If it does not, repair the position circuit. 

2. Check that the A Sweep Ramp at pin 18 of 
U800 is ramping from -1.25 volts to +1.25 
volts. If it is not, check the buffer amplifier made 
up of U735 and its associated components. 
When operating properly, the voltages and 
waveforms at pins 3 and 9 of U735 will be 
nearly identical. 

3. Check for proper select signals (TTL levels) at 
3. If the faulty channel's input positioning range is the HSA and HSB inputs of U800. 

okay, check the positioning effect at the outputs 
of the Channel Switch (connect a DMM across 
the Delay Line). When the CH 1 or CH 2 POSI- 
TION control is rotated through its range, the 
DMM reading should vary from approximately 4. Check the power supply levels to U800. 
+700 mV to -700 mV; for Channels 3 and 4, it 
should vary approximately from +350 mV 
to -350 mV. 

5. Check the voltage on pin 6 of U800. If it is not 
> +80 volts, check the +OUT and -OUT pins 
for shorts. 

4. If the range at the Delay Line is okay, connect 
the DMM across the vertical outputs to the CRT 
(between L628 and L633). Range should vary 
approximately from $1 1.5 volts to -1 1.5 volts 
as the POSITION control of the displayed chan- See the "Theory of Operation" for further information. 
nel is rotated through its range. 

5. lf '  the output voltages to the CRT are okay, 
check that the voltage between the CRT termi- 
nation resistors (LR1513 and LR1514) varies 
approximately from + 11.5 volts to - 11.5 volts 
as the POSITION control is rotated through 
its range. 

HOW TO VERIFY THE CONTROL DATA 
AND CONTROL CLOCK LINES 

1. Power up the instrument under test. 

2. Move the NORMIDIAG jumper (P503 on the 
scope under test) to the DlAG position. This 
forces the processor into a NOP loop and exer- 
cises the Address Decode circuitry. 

3. Trigger the test scope on the DAC MSB CLK at 
pin 14 of U2550 (on the Control Board). Use 
NORM TRIGGER and - SLOPE. Set TRIGGER 
LEVEL to + 1.4 volts. 

4. Verify that four bursts of clocks appear at 
104 ms to 106 ms intervals. 

5. Check that each of the outputs of U2550 has 
similar signals present (diagram 2). 

6. Check that each output of U2660 (diagram 1) 
has four bursts of two pulses each occurring at 
104 ms to 106 ms intervals. 

7. Turn instrument power off and restore P503 to 
the NORM position. 

8. Power up the instrument again. 

9. Set the instrument's CH 1 and CH 2 input cou- 
pling to 1 MQ DC and TRIGGER MODE 
to NORM. 

10. Hold in the upper TRIGGER COUPLING switch. 

11. Trigger the test oscilloscope on the DlSP SEQ 
CLK (pin 8 of U2660 or pin 10 of P512). 

12. With the test scope still triggered on the DlSP 
SEQ CLK, verify that the ATTN STRB at pin 2 of 
P512 is eight positive-going strobes. 

See the "Theory of Operation" for further information. 
13. Verify that the control data on pin 1 of P512 is 

toggling at TTL levels. 
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HOW TO VERIFY THE CONTROL DATA 
AND CONTROL CLOCK LINES 

1. Power up the instrument under test. 

2. Move the NORMIDIAG jumper (P503 on the 
scope under test) to the DlAG position. This 
forces the processor into a NOP loop and exer- 
cises the Address Decode circuitry. 

3. Trigger the test scope on the DAC MSB CLK at 
pin 14 of U2550 (on the Control Board). Use 
NORM TRIGGER and - SLOPE. Set TRIGGER 
LEVEL to + 1.4 volts. 

4. Verify that four bursts of clocks appear at 
104 ms to 106 ms intervals. 

5. Check that each of the outputs of U2550 has 
similar signals present (diagram 2). 

6. Check that each output of U2660 (diagram 1) 
has four bursts of two pulses each occurring at 
104 ms to 106 ms intervals. 

7. Turn instrument power off and restore P503 to 
the NORM position. 

8. Power up the instrument again. 

9. Set the instrument's CH 1 and CH 2 input cou- 
pling to 1 Mil  DC and TRIGGER MODE 
to NORM. 

10. Hold in the upper TRIGGER COUPLING switch. 

11. Trigger the test oscilloscope on the DlSP SEQ 
CLK (pin 8 of U2660 or pin 10 of P512). 

12. With the test scope still triggered on the DlSP 
SEQ CLK, verify that the ATTN STRB at pin 2 of 
P512 is eight positive-going strobes. 

13. Verify that the control data on pin 1 of P512 is 
toggling at TTL levels. 

24458124558 Service 

Z-AXIS DIAGNOSTIC PROCEDURE 

DIAGNOSTIC 

WATCH THE VOLTAGE 
AT U950 'S  BRIGHT 

INPUT WHILE ROTATING 
THE INTENSITY CONTROL 

THROUGH I T ' S  RANGE t 
- 

REPAIR SHORT CIRCUIT 
ON BRIGHT L I N E ,  REPAIR 

INTENSITY CONTROL 
CIRCUIT,  REPAIR CONTROL 

SIGNALS TO U650 OR 
REPLACE U650 

I TROUBLESHOOT DISPLAY 
SEQUENCER'S INPUTS 

OR REPLACE U650 1 I CORRECT DC B IAS  
PROBLEM AT U950 I RETURN 0 

RETURN 6 
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2445Bl2455B Service 

KERNEL NOP DIAGNOSTIC PROCEDURE 

KERNEL NOP 
DIAGNOSTIC 

JUP(PER TO THE 

YES LINES HAVE A REPLACE 
U2140, U2450. 

OR U2350 

REPAIR DECODE AWRESS CIRCUIT 

ROMS OR RAM 
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Power Supply Voltage Tolerances 

t9.99 to +I 0.01 

t85.26 to t88.74 

t42.4 V +41.55 to t43.25 
* - 

+I5 V J119-6 +I 4.775 to +I 5.225 

- 

t4.925 to +5.075 

J119-5 -4.965 to -5.035 
--- 

-7.88 to -8.1 2 
C- - - - 

-14.775 to -15.225 
----- 
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24458124558 Service 

0s 
S E 
r 
mu, 
?$  
0 0  
$5  - 
X 

POWER SUPPLY TROUBLESHOOTING PROCEDURE 

CHECK REGULATOR 
POWER I S  OUTPUTS ACCORDING 
APPL I ED? TO TABLE AT LEFT 

I YES 

ALL 0V NO 

OR STARTUP LECTOR SET OFF, REMOVE 

1 SOME ACT 1 VE 1 YES v I 

REFER TO THE 
REGULATOR I S  L INE THERMAL 

CLOSED? 

REPLACE 
THERMAL CUTOUT 
SWITCH (S1020)  

REFER TO THE 
l NVERTER 

PROCEDURE I REPLACE FUSE 
AN0 TURN POWER 

BACK ON I 
I YES I I YES 

OFF , RE INSTALL 
AGA IN? COMB P231 

SET SWITCH [ S W I  I TO HATCH THE I CHECK FOR 
OPEN L 1 NE CORD , 

POWER SW I TCH , 
L INE FILTER,  OR 

RECTIFIER [CRIB11 1 I 

I DETERMINE CAUSE 
OF OVERHEATING I REFER TO THE 

INVERTER 
PROCEDURE 

L lNE  VOLTAGE 5- 
C1021 , C1022 

CR1050 , Q1030 
Q10501 Q1060 

Q1070 , CR1072 
C1072, AND 

WINDINGS OF 
T I 0 2 0  AND T1050 

REPLACE 
THE FUSE I CHECK CRIB1 1 , SPARK 

GAP ARRESTORS, AND 
DESCRETE FILTER 

COMPONENTS FOR 

OFF , RE l NSTALL 

I REPAIR I 
l NDl CATED 

FAULT 9 
RETURN (:> 
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24458124558 Service 

Primary Test Load 

The test load illustrated below may be used to test the 
operation of the inverter with the output transformer 
(TI 060) and drive transistors (Q1060 and Q1070) discon- 
nected. Connect the + lead of the load to the lifted end of 
W1060 (see procedure in flowchart at right) and the - 
lead to the sources of Q1060 and Q1070. A schematic 
diagram of the load, showing the associated Tektronix 
part numbers, is given below. 

PRIMARY TEST LOAD 
(1 52-0066-00) 

rt-+ 

3 EA. 3.5kI), 20W 
(308-0032-00) 

+5 V, Test Load 

Some load is required for the lnverter to run. When the 
Power Supply module is removed from the instrument or 
when the Regulator Board is disconnected from the 
lnverter Board's output, the test load described below may 
be used to check the operation of the Inverter. 

NOTE 

Each of the Regulators requires a load to regulate 
properly; this loading is not provided by the +5 V,, 
load. 

TEST LOAD. Connect two 2-12, 25 watt resistors (Tek- 
tronix part number 308-0205-00) from the +5 V, pins of 
J303 and J232 (on the lnverter Board) to ground. 
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TROUBLESHOOTING 
PROCEDURE 

INDICATED 

DISCONNECT OPTIONS 
(P302 AND P303! 

FROM INVERTER BOARD 1 

INVERTER TROUBLESHOOTING PROCEDURE 

NOTE: BY USING TWO PS503S, 
THE INVERTER MAY BE CHECKED 
WITHOUT USING THE LlNE POWER 
OR LINE-ISOLATION TRANSFORHER. 

WWER UP AND CHECK 
FOR 120V (PLUS A 1V 
P-P TRIANGLE WAVE) 

ACROSS LOAD 

MOVE THE + 
OUTPUT OF THE 

A 2uS PULSE FROM +15V No 
b DC POWER SUPPLY - 

TO THE CATHODE 
OF CR1023 

CHECK CURRENT 
LIMIT (91040, REDUCE OUTPUT LEVEL OF 
CR1040)AND DC POWER SUPPLY UNTIL 
DUMMY LOAD DRIVE FROM U1030 STOPS 
(C1072) FOR 

, SHORTS 

TURN OFF THE L 
CHECK P232, LINE VOLTAGE 

P233, AND P234 AND DISCONNECT 
FOR SHORTS TO THE PRIMARY 
GROUND ON THE ‘.;;S TEST LOAD 
UNREGULATED L TEST LOAD AND SUPPLY LINES. 

RESOLDER W I 0 6 0  ALSO CHECK FOR 
SHORTS ACROSS CONNECT THE + OUTPUT 

CRI IOI ,  CR1102, OF A DC WWER SUPPLY 
CR1130, CR1131. (PS503) TO THE 

CR1124, AND JUNCTION OF R1020 AND 
CR1121. CR1022. CONNECT THE 

-OUTPUT TO THE 

YES REPAIR SERIES 
1 CATHODE OF CR1050 

REPLACE I REGULATOR MADE 
UPOF Q l 0 6 0  SHORTED DIODE DC WWER 

AND ASSOCIATED COM WNENT VR1020 SUPPLY (IES) CONNECT A DMM SET PARTS TO MEASURE VOLTAGE 
I BETWEEN THE CATHODE PROBLEM 7 YES 

REPAIR INVERTER REPLACE OF CRlO23 AND THE IS ON 91060 AND CATHODE OF CRIOSO INVERTER DRIVE CIRCUIT Q 1070 1 BOARD U1062. U1064, 

1 
AND UlO66 

TURN THE PSSO3 ON 
I rn AND SLOWLY RAISE 

CHECK ITS OUTPUT TO 211V 
f - Q1050,Q1060 

Q1070, CR1060 REMOVE PRIMARY REDUCE PSSO3 
AND CR1070 TEST LOAD AND 
FOR SHORTS RESOLDER W1060 

CHECK Q1021, 01022. 
INSERT AN VR1020, Q1040, AND ASSOCIATED CIRCUITRY 

1 
CHECK SUPPLY 
CUM WNENTS 

CR1022, R1020. 
AND C1025 

1 
CHECK CURRENT 
LIMIT CIRCUIT 

01040 AND 
ASSOCIATED 
COM PONENTS 

I 
CHECK C1071, 

R1071, CR1072, 
AND R1072 

1 
I 

CHECK SLOW- 
START COMPONENTS 
C1034 AND CR1034 

1 
CHECK R1045, 
R1046, R1036, 

R1033 AND C1033 
[FEED BACK OF 

OUTPUT VOLTAGE) 

I 

ISOLATION XFMER 
IN LlNE SUPPLY 

1 
UNSOLDER AND 
LIFT THE EN0 OF 

V W1060 NEAREST 
PIN 7 OF T I  060 

I 
CONNECT THE 
PRIMARY TEST 

LOAD (DESCRIBED 
AT LEFT) BETWEEN 

THE LIFTED END 
OF W I 0 6 0  AND THE 
SOURCES OF Q 1060 

AND Q1070 

I - - 
- 

TURN l F~ c u R R E i  

I 

211 

DO - 

- - 
CHECK 11020  

AND T I 0 5 0  

! 

I 
f t i t 1 I 
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24458124558 Service 

CRlBEO 
TWEEN 

INO THE 
Dl060 
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Regulator Repair Notes 

Hints for troubleshooting a faulty supply Regulator: 

1. First verify that the +lo-V,,, level is correctly 
adjusted; if it is not, do so (see Adjustment Pro- 
cedure in Section 5). 

2. Regulator output is high: 

a. Is the output loaded? All Regulators 
(except + 1 0-V,,,) require some load to 
regulate, the lower voltage supplies requir- 
ing greater loads. The Regulators between 
+ 15 V and - 15 V may be loaded using 
100-R resistors of the proper 
power ratings. 

b. Check for a short-circuited series- 
pass device. 

c. Check feedback through to voltage-sense 
comparator. 

3. Regulator output is low: 

a. Check for excessive loading using the 
Load Isolation diagram below and the 
Interconnection Schematic (diagram 13). 

b. The operation of the supply Regulators is 
interdependent. If a supply is out of regula- 
tion, verify that the supply of next greater 
magnitude is operating properly. Repair 
faulty Regulators in the following order: 
+87 V, +42 V, +15 V, $5  V, -15 V, 
-8 V, and then -5  V. 

c. Verify that the current-limit circuit is 
not activated 

d. Check drive to series-pass device and ver- 
ify that the device is not open circuited. 

e. Check feedback through the voltage-sense 
comparator. 

f. If supply goes low only when fully loaded, 
suspect an open-circuit diode in the associ- 
ated rectifier circuit. 

VOLTAGE 
BOARD - 

POWER 

SCALE 
ILLUMINATION 

AC L INE _, 
SUPPLY 

I BOARD I 

RECTIFIERS 
AND 

FILTERS 

FRONT PANEL 
BOARD 

MAIN DYNAMIC 
. , REGULATOR - BOARD 

' * 
CENTERING - 

BOARD 
+ 

INVERTER 
BOARD 

_j 
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I REGULATOR 
TROUBLESHOOTING 

PROCEDURE* I 
ON REGULATOR 

CHECK THE +10V 

24458124558 Service 

REGULATOR TROUBLESHOOTING PROCEDURE 

*NOTE ADJUSTMENT OR REPAIR 
OF ANY POWER SUPPLY REGULATOR 
NECESSITATES A COMPLETE 
RECALIBRATION OF THE INSTRUMENT. 

4 

0 v  

CHECK +5Vo FEEDBACK 
PATH THROUGH V1371C 

OUT OF AND U1040 EXERCISE 
THE CIRCUIT BY 
VARY l NG R 1 2 9 2 1  

(VOLT REF ADJ 1 AND 
VERIFY THAT +5VD 

VAR 1 ES 

USING THE REGULATOR CHECK FUSE F1102,  CHECK FOR EXCESSIVE 
REPAIR NOTES AT LEFT RECTIFIER C R I I I B ,  LOADING OF +1 0V REF 

CHECK C 1400 , 
AND THE THEORY OF C 1 l l E l 1  C 1 l l l l  

U1290,  U130BC RECTIFIER , FILTER 
OPERAT I ON , CHECK AND L1110 ,  AND +5V 

AN0 ASSOC l ATE0 COMPONENTS, ANO 
REPAIR THE REGULATORS OUTPUT WINDINGS CIRCUIT COMPONENTS TRANSFORMER WINOINGS 

I N  THE FOLLOWING ORDER OF T I 0 6 0  
-1% UNREG (FUSE 13301,  I 
+87V,  +42V, +15V,  +5V,  

-15V, -8V,  AND -5V 

REPAlR PATH 
ANY CIRCUIT THROUGH U137 1 C 

AND U1040 
SET SWITCH I S W )  

A TO MATCH THE 
LINE VOLTAGE 

YES 1 1 ~r 
REFER TO THE PROBLEM I S  WITH 

l NVERTER +15V UNREG AND 
-5V UNREG SUPPLIES PROCEDURE 

1 TROUBLESHOOT 
CHECK APPROPRIATE 

OVERLOADED 

RECTIFIER , FILTER 
BRANCH 

COMPONENTS, AN0 
TRANSFORMER WINDINGS 

4 1 I 1 t t 

REPA I R 
l NO l CATED 

FAULT* 
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1 YES 

2445Bl24556 Service 

YES 

P A R A M E T R I C  M E A S U R E M E N T  T R O U B L E S H O O T I N G  

PERFORM MEASUREMENT 
THAT IS AT FAULT AN0 
MONITOR CLOCK, RESET, 
DATA, AND 0 OUTPUT OF 

VERIFY A SWEEP GATE, 
B SWEEP GATE, A DELAY 

GATE, B DELAY GATE, 
AND A HOLDOFF ARE 

ALL REACHING 
MEASUREMENT PAL 

WITH CORRECT LEVELS 
* 

REPLACE 4 . 

1 YES 

PERFORM MEASUREMENT 
YES AND MONITOR U 

OUTPUT OF U980B 
t 

+ 
MONITOR CNTLl  AND THE PROBLEM IS 

CNTL2 WHILE REPEATEDLY NOT PARAMETRIC 
PRESSING ANY FRONT 

No *. MEASUREMENT: CHECK 

PANEL SWITCH FOR OPEN 
CIRCUITS, ETC. 

YES 

w 

NO c 

THE PROBLEM IS 
NOT PARAMETRIC 

MEASUREMENT: CHECK 
FOR OPEN 

CIRCUITS, ETC. 
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24458124558 Service 

Primary Test Load 

The test load illustrated below may be used to test the 
operation of the inverter with the output transformer 
(TI 060) and drive transistors (Q1060 and Q1070) discon- 
nected. Connect the + lead of the load to the lifted end of 
W1060 (see procedure in flowchart at right) and the - 
lead to the sources of Q1060 and Q1070. A schematic 
diagram of the load, showing the associated Tektronix 
part numbers, is given below. 

PRIMARY TEST LOAD 
(1 52-0066-00) 

15012, 1 W 
(303-01 51 -00) 

750mA 
(1 59-0042-00) 

(290-0806-00) 

+- 
3 EA. 3.5kf2, 20W 

(308-0032-00) 

+5 V,, Test Load 

Some load is required for the lnverter to run. When the 
Power Supply module is removed from the instrument or 
when the Regulator Board is disconnected from the 
Inverter Board's output, the test load described below may 
be used to check the operation of the Inverter. 

NOTE 

Each of the Regulators requires a load to regulate 
properly; this loading is not provided by the +5 VD 
load. 

TEST LOAD. Connect two 2-51, 25 watt resistors (Tek- 
tronix part number 308-0205-00) from the $5 V, pins of 
J303 and J232 (on the Inverter Board) to ground. 
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Soctlan 11 - 24458/24558 Service 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your lo- 
cal Toktronix, Inc. Field Office or representatwe. 

Changes to Tektronix instruments are sometimes made 
to accommodate improved components as they become 
available, and to give you the benefit of the latest circuit im- 
pavements developed in our engineering department. It is 
therefore Important, when ordering parts, to include the fol- 
bwing information in your order: Part number, instrument 
type or number. serlal number, and modifcation number if 
applicable. 

If a part you have ordered has been replaced with a new 
or improved part, your local Tektronix. Inc. Field Office or 
representative will contact you concerning any change in 
part number. 

Change informatton, if any, is located at the rear of this 
manual. 

r" ITEM NAME 
In the Parts Lst, an item Name is separated from the 

descrlptlon by a colon(:). Because of space bmitat~ons, an 
ltem Name may sometimes appear as mcomplete. For fur- 
ther ltem Name Identification, the U.S. Federal Cataloging 
Handbook H6-1 can be utilized where possible. 

FIGURE AND INDEX NUMBERS 

Items in thls section are rekrencsd by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item re- 
lationships. Following is an example of the indentation sys- 
tem used in the &scription column. 

1 2 3 4 5  Name 6 Description 

Assembly and/or Component 
Attaching parts for Assembly andlor Component 

END ATACHING PARTS 

Detail Part of A s m b l y  ad/or Component 
Attaching parts for Detuil Pan 

END ATACHING PARTS 

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

END ATACHING PARTS 

Attaching Parts always appear in the same indentation 
as the item it tnOUntS, while the detail parts are indented to 
the right. Indented items are part of, and included with, the 
next higher indentation. 

Attaching prrtr must k purrhasod wparrtely, un- 
k s r  otherwise rpocifkd. 

ABBREVIATIONS 

Abbreviations conform to Amarkan National Standards 
Institute YI.1 
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2 4 4 5 8  Rep1 aceable Mechanical Parts 
2 4 4 5 8 / 2 4 5 5 8  Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Manufacturer Adbess 

TEXTRON INC 
CAMCAR DIV  1818 CHRISTINA ST 
SEMS PROWCTS UNIT 
PRECISION COIL SPRING CO 10107  ROSE ST 

PO BOX 5450  
20TH CENTURY PLASTICS INC 3628  C R E N S W  BLVD 

PO BOX 30231  
R I C K 0  PLASTIC CO 5825 N TRIPP AYE 
NELSON NAME PLATE CO 3191  CASITAS 
WEST COAST LOCKWASHER CO INC 16730  E JOHNSON DRIVE 

P 0 BOX 3 5 8 8  
BURNDY CORP RICHARDS AVE 
FREEWAY CORP 9301  ALLEN OA 
COOPER BELDEN ELECTRONIC WIRE AND CA NW N ST 
SUB OF CWPER INDUSTRIES INC 
DU FUNT E I DE NEMOURS AND CO INC 5 1 5  FISHING CREEK RD 
DU PONT CONNECTOR SYSTEMS 
D I V  MILITARY PRODUCTS GROUP 
G M NAMEPLATE INC 2040 15TH AVE WEST 
SPECIALTY CONNECTOR CO INC 2100 EARLYWOOD OA 

PO BOX 547 
I T T  SCHAMXJ INC 8081  WALLACE RD 
GENERAL ELECTRIC CO 
ENGINEERING OEPT 
TDK ELECTRONICS CORP 1 2  HARBOR PARK DR 
BERQUIST CO INC M E  5300 EDINA INDUSTRIAL BLVD 
EMC SHIELDING 7341  ANACONDA AVE 
D I V  OF TECH-ETCH INC 
COOPER BELDEN ELECTRONICS WIRE AND C 2000 S BATAVIA AVE 
SUB OF CWPER INDUSTRIES INC 
BUSSMANN 1 1 4  OLD STATE RD 
D I V  OF CWPER INDUSTRIES INC PO BOX 14460  
AMSCO PRODUCTS 3 4 5  E MARSHALL ST 
CAMCAR D I V  TMTRON INC 
FISCHER SPECIAL MFG CO 111 INDUSTRIAL RD 
I L L I N O I S  TOOL WORKS IN€ ST CHARLES ROAD 
SHAKEPROOF DIV  
TEKTRONIX INC 14150 SW KARL BRAUN DR 

PO BOX 500  
MICRODOT MFG INC 1345  MIAMI ST 
PRESTOLE EVERLOCK D I V  P 0 BOX 278  
MICRODOT MFG INC 3221  W B I G  BEAVER RD 
GREER-CENTRAL D I V  
ELCO INDUSTRIES INC 1101 SPMUELSON RD 
BRAOY W H CO 2221  W CAMDEN RD 
CORP H Q PO BOX 2131  
INDUSTRIAL PRODUCTS OIV 
SEASTROM MFG CO IK 
CONNOR SPRING AND MFG CO 
A SLOSS AND BRITTAN INC CO 
TEXTRON INC 
cAN€AR D I V  
BRADY/WECKESSER MFG CO 
FELLER 

SCHURTER AG H 
C/O PANEL COMPONENTS CORP 
WRIGHT ENGINEERED PLASTICS INC 
LEWIS SCREW CO 
UNIVERSAL PRECISION PRODUCTS 
H SCHURTER AG DIST PANEL COMPONENTS 
COMPLEX TOOLING INC 
POLYCAST INC 
DIEMKERS INC 

DTM INDUSTRIES 

7 0 1  SONORA AVE 
1729 JUNCTION AVE 

6 0 0  18TH AVE 

4444  WEST IRVING PARK RD 
ASA ADOLF AG STOTZWEID 
CH8810 
2015 SECOND STREET 

10350  OLD R W J W O  MJY 
4300  S RACINE AVE 
1775  NW 216TH 
2015 SECOND STREET 
4635 NAUTILUS COURT SOUTH 
9898  SW TIGARD ST 
8 0 1  2ND ST 
PO BOX 278  
4725 NAUTILUS C U R T  SOUTH 

City. State. Zip Code 

ROCKFORD I L  61108 

EL MONTE CA 91734 

LOS ANGELES CA 90030  

CHICAGO I L  60646-6013 
LOS ANGELES CA 90039-2410 
CITY OF INDUSTRY CA 91744  

NORWALK CT 06852 
CLEVELAND OH 44125-4632 
RICHMOND I N  47374 

NEW CLMBERLAND PA 17070-3007 

SEATTLE WA 98119-2728 
FRANKLIN I N  46131  

EDEN PRAIRIE MN 55344-2224 
SCHENECTADY NY 

PORT WASHINGTON NY 11550  
MINNEAPOLIS MN 55435-3707 
GARDEN GROVE CA 92641  

GENEVA I L  60134-3325 

ST LOUIS MO 63178 

COLD SPRING KY 41076-9749 
ELGIN I L  60120  

BEAVERTON OR 97077-0001 

TOLEDO OH 43605  

TROY M I  48098 

GLENOALE CA 91201-2431 
SAN JOSE CA 95112 

CHICAU) I L  60641  
KIRGEN SWITZERLAND 

BERKELEY CA 94170  

WINDSOR CA 95492-9208 
CHICAGO I L  60609-3320 
HILLSBORO OR 97123 
BERKELEY CA 94170  
BOULDER CO 80301  
TIGARD OR 97223 
MONROE CITY MO 63456-1441 

BOULDER CO 80301  

REV SEP 1989  
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24458 Rep1 aceable kchani cal Parts 
24458124558 Service 

f- 
CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

REV SEP 1989 

knufacturer 

GEROME MFG CO INC 
MOUNTAIN MOLDING 
NIDEC AMERICA CORP 
PATELEC-CEM ( ITALY) 
W AND W METAL 
S C H M  PLASTIC FABRICATIORS 
TRIWEST CORP 
COMTEK MANUFACTURING Of OREGON 
[METALS) 

Address 
PO BOX 737  
6 0 6  SECOND STREET 
682  TRANSFER RD 
10156 TORINO 
6521  SE CROSSWHITE WAY 
7885 SW HUNZIKER 
3000  LEWIS AND CLARK HA' 
PO BOX 4 2 0 0  

City. State. Zip Code 

NEWBURG OR 97132 
BERTHOUD CO 80513 
ST PAUL MN 55114 
VAICENTALLO 62/45S ITALY 
FURTLAND OR 97206  
TIGARD OR 97223 
VANCOWER WA 98661-2999 
BEAVERTON OR 97076-4200 
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24456 Rep1 aceabl e k h a n i  cal Parts 
24456/2455B Service 

Fig. & 
Index Tektrmix Serial/Asdly No. 
No. Part No. Effective IGcont 

1-1 334-6338-01 
-2 366-2041-03 

377-0512-01 B o l o 1 0 0  8050278 
377-0512-03 8050279 
366-2036-00 

-3 334-6335-00 
-4 200-2779-00 
-5 348-0740-00 

M y  12345 Nane & Descriptim 

1 MARKER, 1DENT:MARKED 24458 
4 KNOB:M)VEGRAY,BAR,O.172X0.41X0.496 
4 INSERT,KN08:0.172 I D  X 0 .28  00 X 0.64.NYL 
4 INSERT,KNOB:O.128 I D  X 0 .37  00 X 0.67 L,XL 
1 PUSH@UTTW:GY,0.206SQ.1.445H 
1 MARKER, IDENT : MKD CRT CONTROLS 
1 COVER,TOP:TRIM 
2 FDDT ,CABINET: BOTTOM FRONT, PLASTIC 

ATTACHING PARTS 
2 SCREW,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 

END ATTACHING PARTS 
1 TRIM,DECORATIVE: FRONT, PLASTIC 

ATTACH I NG PARTS 
1 0  SCREW,MACHINE:6-32 X 0.312,  FLH, 1 0 0  DEG,STL 
1 SPRING,FILTER: 1.32 L,CU-BE 

END ATTACHING PARTS 
1 SHLD. IMPLOSION:4.44 X 3 .67  X 0.06,CLE.R 
1 FILTER,LT.CRT:BLUE,3.415 X 4 .105  X 0.03 T t K  
1 MARKER, IDENT :MKD PROBE POWER 
1 MARKER, 1DENT:MM) REAR BNC 
1 MARKER, IDENT :MKD CAUTION 
1 MARKER, IOENT : MARKED OPTION 
2 FOOT, CABINET : W/CORD WRAP, REAR, BLACK PU 

ATTACHING PARTS 
4 SCREW,MACHINE:8-32 X 1.125.  PNH, STL 
2 SCREW.MACHINE:6-32XO.25.PNH,STL 

END ATTACHING PARTS 
1 COVER,REAR: ST0 W/LABELS 
1 MARKER, IDENT: MARKED 2445  
1 MNDLE,CARRYING:12.86 L,GRIP & INDEX 

ATTACH1 NG PARTS 
2 SCREW,TPG,TF:8-16 X 0.562 L,PLASTITE 

END ATTACHING PARTS 
1 CABINET.SCOPE:ALUMINUM 
1 SHLD GSKT,ELEK:0.125 X 0.188,WIRE MESH 

w. 
Code Mfr. Part No. 
80009 334-6338-01 
80009 366-2041-03 
80009 377-0512-01 
80009 377-0512-03 
TKO060 93340-000 
80009 334-6335-00 
T K l 1 7 0  ORDER BY DESCR 
TK l154  ORDER BY DESCR 

83486  ORDER BY DESCR 

83486  ORDER BY DESCR 
80009 214-3374-01 

80009 337-2926-03 
TK l634  378019903 
80009 334-4378-01 
80009 334-6341 -00 
80009 334-4377-04 
80009 334-5696-01 
TK2165 ORDER BY DESCR 

83385  ORDER BY OESCR 
80009 211-0722-00 
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24450 Rep1 aceable Mechanical Pa r t s  
24450/24550 Service 

Fig. & r Irrh Tektmnix Serial/Asmb1y No. 
No. Part  No. Effactive Dscmt 

2-1 366-2041-03 
-2 366-1510-00 
-3 366-1227-00 
-4 366-1510-00 
-5 366-1220-01 BOlOl00 8051211 

366-1220-02 8051212 
-6 366-1833-01 
-7 352-0790-01 

nfr. 
Qtv 12345 Hane&Descr ipt im Cade Mr. PartNo. 

7 KNOB:DOVEGRAY,BAR.0.172X0.41X0.496 80009 366-2041-03 
2 KNOB:WVEGRAY,VAR.O.127X0.392X0.466 80009 366-1510-00 
2 KN0B:WVE GRAY.V/DIV.0.486 X 0.706 X 0.6 80009 366-1227-00 
1 KNDB:WVE GRAY,VAR,O.127 X 0.392 X 0.466 80009 366-1510-00 
1 KN0B:WVE GRAY,TIMVDIV,0.65 X 0.855 X 0.8 80009 366-1220-01 
1 KNOB:DOVEGRAY,TIMVDIV.0.44X0.855X0.84 TKl163ORDERBYDESCR 
3 KN0B:DOVE GRAY.0.25 I 0  X 0.392 00 X 0.466 H 80009 366-1833-01 
1 HLDR. VAR. RES : BLACK WLYCARBDNATE 80009 352-079041 

ATTACH1 NG PARTS 
4 SCR,ASSEM WSHR:4-40 X 0.75.PNH,STL,TOFX DR 01536 ORDER BY DESCR 

END ATTACHING PARTS 
1 FLEX CIRCUIT: 80009 259-0025-04 

10 INSERT,KNOB:0.055 ID X 0.37 OD X 0.821.PM 80009 377-0413-00 
13 RES,VAR,NW: (SEE A6R3007 THRU R3019 REPL) 

ATTACHING PARTS 
13 NUT.PLAIN,HEX:0.375-32 X 0.438 BRS CD PL 73743 28269-402 
13 WASHER,LOCK:0.384 ID, INTL.0.022 THK,STL 09772 ORDER BY DESCR 

END ATTACHING PARTS 
CIRCUIT BD ASSY:FRONT PANEL(SEE A6A1 REPL) 
.SHAR,VARIABLE:2. 16 L, POLYCARBDNATE 
. SMFT, VARIABLE:2.36 L, PDLYCARWTE 
.SHAFT,VARIABLE:2.46 L, POLYCARBONATE 
. PUSH BUTTON : IVORY GRAY, 0.3 X 0.665 H , SQ 
. PUSH BUTTON : LEGEND ORANGE. 0.3 X 0.655 H SQ 
.PUSH BUTT0N:IVORY GRAY,0.3 X 0.665 H,RND 
.RING,RETAINING:CRESENT.0.438 OD 
.ACTUATOR.SWITCH:TIME PER DIV 
. INSERT.KN08:0.182 X 0.5 X 0.393,POLYWB 
.NUT,PLAIN,HEX:0.375-32 X 0.438 BRS CD PL 
.WASHER, LOCK:0.384 ID, INTL,0.022 THK,STL 
.SPRIffi.GROUND: PHOSPHOR-BRONZE 
.NUT,PLAIN,HEX:0.375-32 X 0.438 BRS CD PL 
.WASHER.LKK:0.384 ID,INTL,0.022 THK,STL 
. SPRI Mi, GROUND: PHOSPHOR-BRONZE 
.CA ASSY.SP.ELEC:20.28 M . 1 1 . 0  L 
GUIDE,SWITCH:ABS,BlACK 
RING,MOUNTING:FR PNL,4.16 X 6.065,BRASS 
PANEL, FRONT : 
(STANDARD ONLY) 
PANEL, FRONT: 
(OPTION 05 ONLY) 

80009 384-1684-01 
80009 384-1683-01 
TK1163 ORDER BY DESCR 
80009 366-1516-00 
80009 366-1516-01 
80009 366-1538-00 
80009 354-0669-00 
80009 214-3824-01 
80009 377-0412-01 
73743 28269-402 
09772 ORDER BY DESCR 
80009 214-3373-00 
73743 28269-402 
09772 ORDER BY DESCR 
80009 214-3373-00 
80009 175-9916-00 
TKl163 ORDER BY DESCR 
TK2278 ORDER BY DESCR 
22670 ORDER BY DESCR 

22670 ORDER BY DESCR 

r' 
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24458 Rep1 aceable k h a n i  cal Parts 
24458/24558 Service 

Fig. & 
I n d e x  Tektmnix Serial/Assdly No. 
No. PartNo. E f f e c t i v e  Dscont Qty 12345 )(ane&Desctiptim 

3-1 407-2790-02 BOlOl00 8011377 1 BRACKET,CKT BD:VERTICAL,ALUMINUM 
407-2790-03 8011378 1 BRACKET,CKT BD:ALUMINW 

ATTACHI NG PARTS 
-2 211-0711-00 4 SCR,ASSEM WSHR:6-32 X 0.25, PNH,STL,TORX,T15 
-3 211-0747-00 Bolo100 8011377 2 SCREW,MACHINE:6-32XO.lB8,PNH.STL 

211-0747-00 8011378 1 SCREW,MACHINE:6-32XO.lM.PNH,STL 
END ATTACHING PARTS 

-4 343-1012-00 2 RETAINER, MT BD: POLYCARBONATE 
-5 426-1864-01 1 FRAME,CRT: 

ATTACHI NG PARTS 
-6 211-0713-00 4 SCREW,MACHINE:6-32 X 1.25.FLH,100 DEG.STL 
-7 213-0978-00 6 SCREW,TPG,TR:6-32 X 0.5,FLH, 100DEG,STL 

END ATTACHING PARTS 
-8 343-0992-00 2 RETAINER,CRT:CLEAR, PLASTIC 

(UPPER RT/LDWER LEFT/NAT) 
-9 343-0993-00 2 RETAINER, CRT: BLACK, PLASTIC 

(UPPER LEFTILOWER RTIBLK) 
-10 348-0731-01 1 GASKET:CRT, POLYETHYLENE 
-11 378-0204-00 1 REFLECTOR,LIGHT: INT SCALE ILLWINATION 
-12 ----- ----- 1 CKT BOARD ASSY:SCALE ILLUM (SEE A8 REPL) 
-13 386-4728-01 1 SUBPANEL, FRONT : 
-14 348-0792-01 1 CASKET: ELECTRICAL SHIELD, 3 4 . 0  L 
-15 175-4593-01 1 CAASSY,SP,ELEC:2.22AWG.3.5L,RIBBON 

(SUBPART OF A8 BOARD) 
-16 386-4713-02 1 PLATE,REAR: POWER SUPPLY 

ATTACHI NG PARTS 
-17 211-0711-00 5 SCR,ASSEM WSHR:6-32 X 0.25, PNH,STL,TORX.T15 

END ATTACHING PARTS 

*. 
Code Mr. Part No. '7 
TKl592 ORDER BY DESCR 
TK2278 ORDER BY DESCR 

01536 ORDER BY DESCR 
73439 ORDER BY DESCR 
73439 ORDER BY DESCR 

8C009 343-1012-00 
TKl169 ORDER BY DESCR 

83385 ORDER BY DESCR 
80009 213-0978-00 

01536 ORDER BY DESCR 

80009 337-3059-00 
80009 343-1099-01 
07416 ORDER BY DESCR 
80009 195-3984-00 
80009 334-6652-00 7 
01536 ORDER BY DESCR 
80009 386-4863-00 
80009 378-0275-00 

SHIELD, ELEC: LVPS 
RTNR. PMJER SPLY: LOW VOLTAGE. FRONT. PC 
MRKER. 1DENT:MAAKED GROUND SYMBOL 
LEAD, ELECTRICAL:22 AWG,4.0 L,8-01 
MRKER, IDENT : MKD CALITION BATTERY 
SCR,ASSEM WSHR:4-40 X 0.312, PNH,STL, T9 TORX 
SUPPORT,CKT BD: 
DEFLECTOR,AIR:ALUMINU.l 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.25. PNH,STL,TORX.T15 

END ATTACHING PARTS 
FAN,TLBEAXIAL: 12V.1. %,3200RPM,24CFM 
SHIELD, ELEC: LVPS PEOPLE 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.25. PNH,STL.TORX.T15 

END ATTACHING PARTS 
MARKER, 1OENT:MKD CAUTION 
(STANDARD,OPTIONS 05,06,09,10) 

01536 ORDER BY DESCR 

01536 ORDER BY DESCR 

CAP, FUSEHOLDER:3AG FUSES 
BODY. FUSEKILDER:3AG & 5 X 2 M  FUSES 

S3629 FEK 031 1666 
TKO861 0 3 1  1673 
80009 200-0237-04 
80009 195-3984-00 
80009 195-3986-00 

COVER. FUHLR: PLASTIC 
LEAD, ELECTRICAL: 22 A W ,  4 .0  L ,8-01 
LEAD, ELECTRICAL: 1 8  AWG,4.O L.8-0 

ATTACHI NG PARTS 
NUT.PL,ASSEM WA:6-32 X 0.312.STL CD PL 

END ATTACHING PARTS 
(OPTION 11 PARTS INCLUDE:) 
.CA ASSY.SP.ELEC:4.26 AWG.6.O L.RIBBON 
. (TO A 2 ~ 2 0 1 ; ~ 2 ~ 2 0 2 )  
.WASHER,LOCK:0.384 ID,INTL.0.022 THK.STL 
.WASHER.FLAT:0.375 I 0  X 0 . 5  00 X 0.024,STL 
. PLATE, ADAPTER: PROBE POWER, ALWINUM 
PLATE, 1DENT:BLANK 
FILTER. RFI  : 3A. 250VAC, 50/60HZ 

ATTACHI NG PARTS 
SCR,ASSEM WSHR:4-40 X 0.5,PNHrSTL,T9 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
LEAD,ELECTRICAL:18 AWG,4.0 L.8-9 
LEAD,ELECTRICAL:18 AW,4 .5  L.5-4 

09772 ORDER BY DESCR 
12327 ORDER BY DESCR 
80009 386-952-00  
80009 334-1529-01 
54583 21182203-00 

01536 ORDER BY DESCR 
78189 211-041800-00 
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24458 Rep1 aceable Mechanical Parts 
24458/24558 Service 

Fig. & P lnh 
No. 

3-42 
-43 
-44 
-45  

Tektmnix Serial /Asdly No. 
Part Ho. Effective Osmnt 

211-0304-00 
210-0586-00 
----- ----- 
195-3987-00 
195-3988-00 
----- ----- 
----- ----- 
131-1910-01 
200-2686-00 

Qtv 12345 Nane & Description 

2 SCR,ASSEM WSHR:4-40 X 0.312.PNH,STL,T9 TORX 
2 NUT, PL,ASSEM WA:4-40 X 0.25,STL CD PL 
1 SWITCH.SLIDE:DPOT (SEE S90 REPL) 
1 LEAD,ELECTRICAL:22 AGXj,2.6 L.8-19 
1 LEAD,ELECTRICAL:22 AGXj,4.0 L,8-29 
4 NUT,PLAIN,MURL:(FlRN WITH 131-1910-01 BNC) 
4 WASHER, LOCK: ( F M N  WITH 131-1910-01 BNC'S) 
4 CONN , RCPT, ELEC: BNC, FEMALE 
1 COVER ,REAR: CRT 

ATTACHING PARTS 
3 SCR,ASSEMWSHR:6-32X0.25.PNH,STL,TORX.T15 

END ATTACHING PARTS 
1 LEAD,ELECTRICAL:22 A%, 1 . 6 5  L 

ATTACHI NG PARTS 
1 NUT,PLAIN,HEX:4-40 X 0.25,ST CD PL 

END ATTACHING PARTS 
1 LEAD,ELECTRICAL:22 AWG, 1 .4  L ,  

ATTACHING PARTS 
1 NUT,PLAIN,HEX:4-40 X 0.25.ST CD PL 

END ATTACHING PARTS 
1 RETAINER,CAP. :0.5 DIA.STEEL 

ATTACHI NG PARTS 
1 SCREW,MACHINE:6-32XO.l88,PNH,STL 

END ATTACHING PARTS 
1 PASSIVE NETWORK: CRT TERMINATOR 

ATTACHI NG PARTS 
2 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL.T9 TORX 
2 NUT, PL.ASSEM WA:6-32 X 0.312,STL CD PL 

END ATTACHING PARTS 
1 BRACKET ,ANGLE: RESISTOR, AL 

ATTACHING PARTS 
2 NUT.PLAIN.HEX:0.25-32 X 0.312,BRS CD PL 

END ATTACHING PARTS 
1 W K E R .  1DENT:MKD WARNING. CRT VOLTAGES 
1 SHIELD~CRT: 

ATTACHI NG PARTS 
4 SCREW,MACHINE:4-40XO.Z,PNH,SST 

END ATTACHING PARTS 
1 COVER.CRT SKT:2.052 OD X 0 . 2 9 1  H.PLASTIC 
1 WIRE SET. ELEC: W/CRT SOCKET 

(SEE A9W900 AND A9P900 REPL) 
2 CONTACT, ELEC:CRT CONNECTOR,CU BE S I L  PL 

ATTACHI NG PARTS 
2 SCR,ASSEM WSHR:4-40 X 0.188,  PNH.T9 TORX DR 
2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 

Mr. 
Cade Mr. Part No. 

01536 ORDER BY DESCR 
78189 211-041800-00 

01536 ORDER BY DESCR 

TKO435 ORDER BY DESCR 

TKO435 ORDER BY DESCR 

73439 ORDER BY DESCR 

01536 ORDER BY DESCR 
78189 511-061800-00 

22670 ORDER BY DESCR 
TK1285 337-2931-01 

01536 ORDER BY DESCR 

04811  ORDER BY DESCR 

COIL,TUBE DEFL:FXD,TRACE ROTATION 
(SEE L90  REPL) 
GRCWF~.PLASTIC:NATURAL,ROUND,O.~Q ID TK1302 ORDER BY DESCR 
LEAD,ELECTRICAL:BRAIDED,l.65 L 80009 195-6851-01 
LEADrELECTRICAL:22 AGXj.1.65 L 80009 195-8410-00 

ATTACHING PARTS 
SCREW,MACHINE:4-40 X 0.25, PNH. SST 01536 ORDER BY DESCR 
NUT,PLAIN,HEX:4-40 X 0.25,ST CO PL TKO435 ORDER BY DESCR 

END ATTACHING PARTS 
CKT BD ASSY:DYNI\MIC CENTERING (SEE A14) 

ATTACHI NG PARTS 
SPACER.CKT BD: 0.187,NYLON 06915 LCBS3M 

END ATTACHING PARTS 
.TERMINAL.PIN:0.365 L X 0.025 BRZ GLO PI. 
.(SEE A124J141 REPL) 

1 CA ASSYqSP,ELEC:5,T2 A M . 7 . O  L,RIBBON 80009 175-4596-00 
1 GROMMET.PLASTIC:BWK,U SHAPE.0.25 I D  80009 348-0757-00 
1 STRAP,RETAINING:O. 1 2 5  DIA,NYLON 85480  CPNY-172BK 

ATTACHING PARTS 
1 NUT,PL,ASSEMWA:6-32X0.312,STLCDPL 78189 511-061800-00 

END ATTACHING PARTS 
1 GRMET,PLASTIC:NATURAL,OVAL, 1.235 I D  TK2165 ORDER BY DESCR 
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24458 Rep1 aceable kchani cal Parts 
24458124558 Service 

Fig. & 
Index 
No. 

3-82 
-83 
-84 

-85 

-86 

Tektmnix SerialIAssahly No. 
Part Ilo. Effective IGmnt 

348-0751-00 
343-1012-00 
441-1618-02 B010100 8049999 
441-1896-00 8050000 
337-3438-00 8013243 

Qty 12345 Nme & Description 

1 GR~E7.PlASTIC:NATUR4L,3.11X0.645OeLONG 
2 RETAINER,CKT BD: POLYCARBONATE 
1 CH4SSIS,SCOPE: 
1 CHASSIS,SCOPE:MIN ASSY ,AL,W/HARCWARE 
1 SHIELD, ELEC: ANODE LEAD 

ATTACHING PARTS 
2 SCREW,MACHINE:6-32XO.l88,PNH,STL 

END ATTACHING PARTS 

Mfr. / 

Code Mr. PartNo. 

TK1170 ORDER BY DESCR 
80009 343-1012-00 
80009 441-1618-02 
80009 441-1896-00 
80009 337-3438-00 

73439 ORDER BY DESCR 
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24458 Rep1 aceable k h a n i  cal Parts 
24458124558 Service 

Fig. & r lnhx T e k t m n i x  Serial/AssmbIy No. 
No. Part No. E f f e c t i v e  [bcart 

4 - 1  337-2932-01 

My 12345 N ~ H ?  & Desrription 

1 SHIELD, ELEC: HIGH VOLTAGE 
ATTACHI NG PARTS 

4 SCR,ASSEMWSHR:4-40XO.312,PNH,STL,T9TORX 
END ATTACHING PARTS 

1 CKT BOARD ASSY:HIGH VOLTAGE (SEE A9 REPL) 
ATTACHING PARTS 

4 SPACER, POST: 1 . 1 5  L,4-40 THO ONE END, STL 
END ATTACHING PARTS 

01536 ORDER BY DESCR 

CIRCUIT BOARD ASSY INCLUIES: 
2 .CLIP.ELECTRICAL:FUSE.5.2 X 2OMM.BRZ T I N  PL 
1 .HEADER,MICROCKT:14 P I N , ~ . ~  L.GOU1 PL 

.(SEE A9P191 REPL) 
1 4  .TERMINAL,PIN:0.46 L X 0.025 SQ,PH BRZ 

.(SEE A9J901 TtRU a04 REPL) 
1 .HOLDER, TERMINAL : 2 0  SQ PINS 
1 CKT BOARD ASSY:READOUT (SEE A4 REPL) 

TK2165 ORDER BY DESCR 

22526 48283-036 
1 CABLE,SP, ELEC: (SEE ~ 5 ~ 4 1 1  REPL) 
7 TERMIML.PIN:0.365 L X 0 .025  8RZ GLD PL 

(SUBPART'OF A4 BOARD) 
CABLE,SP, ELEC: (SEE A5W511 REPL) 
CABLE.SP. ELEC: (SEE A5W512 REPL) 
CKT BOARD ASSY:DIGITAL CONTROL(SEE A5 REPL) 
CKT BD ASSY:CONT/READOUT/BUFF (SEE A5 REPL) 

ATTACHING PARTS 
SCR,ASSM WSHR:6-32 X 0.25,  PNH, STL ,TORX,T15 

END ATTACHING PARTS 
CIRCUIT BD ASSY INCLUDES: 
.SPACER, CKT BO : 0 . 2 6  H . ACETAL 
.BUS, CONDUCTOR: SHUNT ASSEMBLY. BLACK 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
. (SEE A Q 5 0 1  .A51503 ,A5TP2070,A5TP2420. 
.TP2421 ,TP2701 REPL) 
.SKT,PL-IN ELEK:MICROCIRCUIT,40 D I P  
.SKT.PL-IN ELEK:MICROCIRCUIT.28 D I P  
.SKT.PL-IN ELEK:MICROCIRCUIT,28 D I P  
. (SEE A5XU2360 REPL) 

MARKER, 1DENT:MKD SHIELDS INVERTER 
SHIELD, ELEC : LOW VOLTAGE WWER SUPPLY 

ATTACHING PARTS 
SCR,ASSM WSHR:4-40 X 0.312,PNH.STL,TS TDRX 

END ATTACHING PARTS 
BRKT. CMPNT MTG:CAP ,TOP ,ALUMINW 
BRKT, CMPNT MTG:CAP, BOTTCM, PLASTIC 
BRACKET,ANGLE:TRANSISTOR,ALWINW 

ATTACHI NG PARTS 
NUT,PL.ASSEM WA:4-40 X 0.25.STL CD PL 

END ATTACHING PARTS 
SPCR.fflST:1.265 L,4-40 ENDS,NYL,0.6 M) 
RETAINER, XSTR: 

ATTACHI NG PARTS 
NUT,PLAIN,HEX:4-40 X 0.188,BRS CD PL 

END ATTACHING PARTS 
INSULATOR, PLATE: TRANS1 STOR ,CERAMIC 
LEAD.ELECTRICAL: 1 8  AWG,2.375 L.8-4 

ATTACHING PARTS 
NUT. PL.ASSEM WA:4-40 X 0.25,  STL CD PL 

END ATTACHING PARTS 
INSULATOR. PLATE: TRANSISTOR 

ATTACHING PARTS 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
SCR.ASSEM WSHR:6-32 X 0.25,PNH,STL,TORX,T15 
SPACER, POST: 0 .658  L .  6-32 BOTH ENDS,AL 
LEAD, ELECTRICAL: 1 8  AWG,2.4 L ,  0-N 
SPACER.CKT BD:0.375 L.NYLON 
SPACER,CKT BD:0.375 L,NYLON 
CA ASSY.SP,ELEC:20.28 AWG.13.0 L 
(SEE A2AlW251 REPL) 

01536 ORDER BY DESCR 

01536 ORDER BY DESCR 

TKO588 ORDER BY DESCR 
TK1154 ORDER BY DESCR 

01536  ORDER BY DESCR 
80009 129-0912-01 
80009 195-9720-01 
06915  MSPM-6-01 
06915  MSPM-6-01 
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24458 Rep1 aceabl e Uechani cal Parts 
24458/24558 Servi ce 

Fig. & 
Index T e k t m i x  S e r i a l / M l y  No. 
No. P a r t b .  E f f e c t i v e  Ibcart 

4-37  407-2825-00 
AIL 

1 

3 
2 

5 
1 
6 
6 
6 

6 
6 
6 
4 
1 
1 
1 

22  

1 8  
4 

1 
4 
1 
1 
7 

1 8  
4 
1 

1 

1 
1 
1 
1 
2 
1 
1 

1 

1 
1 
2 

1 

2 
2 

1 
2 
2 

2 

9 

3 1 

2 

12345 Nme &Description 

BRACKET.AffiLE: TRANSISTOR MTG,ALUMINUM 
ATTACHING PARTS 

SCREW,M4CHINE:4-40 X 0.25,  PNH, SST 
NUT.PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
NUT. PLAIN,HEX:4-40 X 0.188, BRS CO PL 
SPACER, POST: 1 . 3 7 5  L,4-40 EA END,BRS.0.188 
WASHER.LOCK:O. 115  ID,SPLIT,O.O25 THK,SI BRZ 
WASHER,FLAT:0.125 I D  X 0 . 2 5  CO X 0.022.5RS 
TRANSISTOR: (SEE A2Q1220,01240,Q1300, U1260, 
U1330 REPL) 
1NSULATOR.XSTR:TO-220. POLYENELENE 
 INSULATOR^ PLATE: TRANSISTOR 
SPACER.PLATE:0.550 X 0.812,AL (XSTR) 
RTNR, ELEC CONN : POLYCARBONATE. BLACK 
RTNR, POWER SPLY: LOW VOLTAGE, FRONT, PC 
CKT BOARD ASSY:REGULATOR(SEE A2A1 REPL) 
.COVER. PMJER SW: BLACK, POLYCARBONATE 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
. (SEE REPL FOR CKT NUMBERS) 
.SOCKET, PIN TEM:U/W 0 . 0 2 5 . ~ ~  P IN  
.TERM Q I K  0ISC:CKT BD MT,O.11 X 0.02 
.(SEE A25204,5205.5206.5207 REPL) 
SPACER, POST : 0 .86  L X 6-32, POLYCARBONATE. 0.3 
SPACER,CKT BD: A POLYCARBONATE 
SHIELD, ELEC: LVPS 
CKT BOARD ASSY:INVERTER(SEE A3 REPL) 
.TERMINAL.PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 
.(SEE A35301,5302 REPL) 
.SOCKET,PIN TEM:U/W 0.025 SQ P I N  
.TERMINAL,PIN:0.46 L X 0 . 0 2 5  SQ,PH BRZ 
CA ASSY,SP,ELEC:6,22 A K , 5 . 2 5  L 
(SEE AlW121 REPL) 
CA ASSY.SP,ELEC:8.26 A K . 7 . 0  L,RIBBON 
(SEE AlW122 REPL) 
PUSH BUTTON:BLACK.YELLOW INDICATOR 
BRACKET, EXT SFT : WLYCARBONATE 
SCREW,MACHINE:6-32 X 0.312,FLH, 100  DEG,STL 
SPRING,HLCPS:0.37 00 X 0 . 7  L,CLE,SST 
ATTENUATOR,VAR: (SEE A l A 1 1  ,AlA12 REPL) 
EXTENSION SHAFT: 12 .897  L X 0.375 OD,PLSTC 
BAACKET,PIVOT:EXTENTION SHAFT,PLASTIC 

ATTACHI NG PARTS 
SCR,ASSEM WSHR:6-32 X 0.25, PNH,STL,TORX,T15 

END ATTACHING PARTS 
BRACKET, PVT ARM: EXTENSION SHAFT, PLASTIC 
CKT BOARD ASSY:MAIN (SEE A1  REPL) 
.LEAD,ELECTRICAL:26 A IX ,1 .7  L.9-N 
. (USED WITH A I L 6 2 8  & A l L 6 3 3 )  
. PLATE,CMPNT MTG:ALMINLM 

ATTACHING PARTS 
.NUT.PL,ASSEM W : 4 - 4 0  X 0.25.STL CD PL 
.SPACER, PB SW: 0 .275  L ,  BROWN POLYCARBON4TE 

END ATTACHING PARTS 
.TERMINAL,CAL: 
.CONN.RCPT, ELEC: BNC. FEM4LE.3 CONTACT 
.CONTACT, ELEC : 2 CONTACT, BNC 

ATTACHING PARTS 
. SETSCREW:8-32 X 0.188,  STL 

END ATTACHING PARTS 
.MICROCIRCUIT, L I  : 
. (A lU700  SHOWN .ALSO SEE AlU100.200.300.400. . . 

. 5 0 0 , ~ 0 , 9 0 0 . 9 5 0  REPL) 
ATTACHI NG PARTS 

.NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
END ATTACHING PARTS 

ATTENWTOR,VAR: (SEE A l A 1 1  ,AlA12 REPL) 
ATTACHI NG PARTS 

w. 
CoQ Mr. Part No. 

80009 407-2825-00 

01536 ORDER BY DESCR 
78189 211-041800-00 

73743 12161-50 
TK2278 ORDER BY DESCR 
86928  14384-25N 
86928  5714-147-2DN 

TK2165 ORDER BY DESCR 

22526 ORDER BY DESCR 

22526  ORDER BY DESCR 
22526  48283-029 

31918  160597 
80009 407-2904-01 
83486  ORDER BY DESCR 
91260  ORDER BY DESCR 

01536 ORDER BY DESCR 

REV SEP 1989  
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2 4 4 5 8  Rep1 aceable Mechanical Parts 
2 4 4 5 0 / 2 4 5 5 8  Service 

Fig. & 
Index Tektmni x Serial /Assdl y No. 
No. P a r t b .  Effective (bcont 

4-79 211-0304-00 

P 

REV SEP 1989 

*. 
My 12345 Nam? & Description Code Mr. P a r t  No. 

4 .SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL,T9 TORX 01536 ORDER BY DESCR 
END ATTACHING PARTS 

2 .GUIDE,MAG CATCH: BLACK, PLOYCARBONATE 80009 351-0677-01 
3 .CONTACT. ELEC:CRT TO SHLD,CU-BE CU-SN-ZN PL TK2278 ORDER BY DESCR 

ATTACH I NG PARTS 
.SCR.ASSEM WSHR:4-40 X 0.188.PNH.Tg TORX DR . . 

END ATTACHING PARTS 
SHIELD, ELEC: PRE-AMP 

ATTACH1 NG PARTS 
.SCR.ASSEM WSHR:4-40 X 0.188,PNH,T9 TORX DR 

END ATTACHING PARTS 
.SPACER, POST: 0.350 L, 4-40 THRU, STL. 0.25 HEX 
.WASHER.LK.K:#4 EXT,0.015 THK,STL 
.HEAT SINK,XSTR:TO-92,CU BE CD PL 

ATTACHING PARTS 
.NUT,PL,ASSEM W:4-40 X 0.25.STL CD PL 
.WASHER,FLAT:0.125 I D  X 0.25 OD X 0.022.STL 

END ATTACHING PARTS 
.SOCKET. PIN CONN: W/O DIMPLE 
. SKT. PL-IN ELEK:MICRKKT,8 CONTACT 
.SKT, PL-IN ELEK:MICROCKT, 1 6  CONTACT 
.BUS, CONDKT0R:SHUNT ASSEMBLY, BLACK 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
.(SEE REPL FOR CIRCUIT NUMBERS) 
.CLIP,GROVJD:C CLIP,BE-CU 
CLAMP,CABLE:O. 062 DIA, PLASTIC 

ATTACHING PARTS 
SCR.ASSEM WSHR:6-32 X 0.25, PNH,STL,TORX.T15 

END ATTACHING PARTS 
01536 ORDER BY DESCR 

Scans by ArtekMedia © 2007



2 4 4 5 8  Rep1 aceable Uechanical P a r t s  
2 4 4 5 8 / 2 4 5 5 B  S e r v i c e  

F i g .  & 
Index T e k t m n i x  S e r i a l / M l y  No. 
No. P a r t  No. E f f e c t i v e  Drscart 

5- 

Mv 12345  Nane & Description 

STANDARD ACCESSORIES 

CABLE ASSY,FWR,:3 X 0 . 7 W  SQ,220V,98.0 L 
( O P T I M  A 1  - EUROPEAN ONLY) 
CABLE ASSY,FWR,:3,18 AWGr240V,98.0 L 
(OPTION A4 - NORTH AMERICAN CNLY) 
CABLE ASSY,PWR,:3 X 0.75MM SQ,240V,98.0 L 
(OPTION A2 - UNITED K I N W  ONLY) 
CABLE ASSY, FWR, :3.0 X 0.75,6A,240V.2 .W L 
(OPTION A 5  - SWITZERLAND ONLY) 
CABLE ASSY,PWR,:3,18 AWG,240Vr98.0 L 
(OPTICN A3 - AUSTRALIAN ONLY) 
ADAPTER, CONN: BANANA WIBINDING POST 
FUSE, CARTRIDGE:3AG,2A, 2 W ,  FAST BLOW 
FILTER,LT,CRT:CLEAR,4.105 X 3.415.POLYCARB 
ACCESSORY ASSY: 2 ,  P6133 OPT 2 5  PROBES WIACC 
POUCH,ACCESSORY:6 I N  X 9 I N  WIZIPPER 
COVER, FRONT : ABS 
PLATE.MOUNT1NG:ACCESSORY POUCH.ALUMINLM 
POUCH,ACCESSORY: 
CABLE ASSY, FWR, : 3  WIRE.98.0 L,W/RTANG CONN 
CLAMP,LOOP: 0 .25  1D.PLASTIC 
WSHR,LOP CLAMP:0.091 I D  U/W 0 .5  W CLP,STL 
SCREW,MACHINE: 6-32 X 0.25. PNH, STL 
CARD, INFO: REF, 244512465 OSCILLOSCOPE 
SHEET,TECWICAL: INSTR, 2400 SERIES 
M4NUAL.TECH: INTERFACE GUIDE, 24X5Bl2467B 
MNUAL, TECH : OPERATORS, 24x58124678 
WNWL,TECH:REF GUIDE, 2445B/65B/67B 

OPTIONAL ACCESSORIES 

1 COVER, PR0T:NYLON 
1 RACK MOUNT K I T :  243012445Al2465A12467 
1 WNUAL,TECH: SERVICE,24458/55B 
1 STRAP ,CARRY I NG :MKD TEKTRONIX 

FM. 
Code Mr. P a r t  No. 

S3109 ORDER BY DESCR 

70903 ORDER BY DESCR 

TK1373 A25UK-RA 

S3109 ORDER BY DESCR 

S3109 ORDER BY DESCR 

TK2278 ORDER BY DESCR 
71400  AGC-CW-2 
80009  378-0208-00 

05006  Z I P-6x9 I D 
TK2165 ORDER BY DESCR 
80009  386-4849-00 
80009  016-0692-00 
16428  CH8352, M - 8 3 5 2  
06915  E4 CLEAR ROUND 
95987  C191 
80009  211-0722-00 
80009  070-4180-00 
80009  070-5859-01 
80009 070-6859-00 
80009 070-6860-00 
80009  070-7148-00 

REV SEP 1989 
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Sectim 12 - 24458124558 Service 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your lo- 
cal Tektronix. Inc. F i  Office or representative. 

Changes to Tektronix instruments are sometimes made 
to accommodate improved components as they become 
available, and to give you the benefit of the latest circuit im- 
provements developed in our engineering department. It is 
therefore important, when ordering parts, to include the fol- 
lowing information in your order: Part number, instrument 
type or number, serial number, and modification number if 
applicable. 

If a part you have ordered has been replaced with a new 
or improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in 
part number. 

Change information, if any, is located at the rear of this 
manual. 

ITEM NAME 

In the Parts List, an item Name is separated from the 
description by a colon(:). Because of space limitations, an 
Item Name may sometimes appear as incomplete. For fur- 
ther Item Name identification, the U.S. Federal Cataloging 
Handbook H6-1 can be utilized where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item re- 
lationships. Following is an example of the indentation sys- 
tem used in the description column. 

1 2 3 4 5  Name 1 Description 

Assembly and/or Component 
Attaching parts for Assembly andor Component 

END ATTACHING PARTS 

Detail Part of Assembly and/or C o m p o ~ ~ t  
Attaching parts for Detail Part 

END ATTACHING PARTS 

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

END ATTACHING PARTS 

Attaching Parts always appear in the same indentation 
as the item it mounts, while the detail parts are indented to 
the right. Indented items are part of, and included with, the 
next higher indentation. 

Attaching parts must be purchased separately, un- 
less otherwise specified. 

ABBREVIATIONS 

Abbreviations conform to American National Standards 
Institute YI.1 
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24558 Replaceable kchanical Parts 
24458124558 Service 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Manufacturer Wbess 

ALLEN-BRADLEY CO 1201  S 2ND ST 
TEXTRON INC 
CAMCAR DIV  1818  CHRISTINA ST 
SEMS PROWCTS UNIT 
PRECISION COIL SPRING CO 10107 ROSE ST 

PO BOX 5450  
20TH CENTURY PLASTICS INC 3628 CRENSHAW BLVD 

PO BOX 30231  
RICHCO PIASTIC CO 5825 N TRIPP AYE 
NELSON NPME PLATE CO 3191  CASITAS 
WEST COAST LOCKWASHER CO INC 16730 E JOHNSON DRIVE 

P 0 BOX 3 5 8 8  
BURNDY CORP RICHARDS AVE 
FREEWAY CORP 9301  ALLEN DR 
COOPER BELDEN ELECTRONIC WIRE AND CA NW N ST 
SUB OF COOPER INDUSTRIES INC 
DU PONT E I DE NEMOURS AND CO INC 515  FISHING CREEK RD 
DU PONT CONNECTOR SYSTEMS 
D I V  MILITARY PRODUCTS GROUP 
G M NAMEPLATE INC 2040 15TH AYE WEST 
SPECIALTY CONNECTOR CO INC 2100 EARLYWOOD DR 

PO BOX 5 4 7  
I T T  S C W  INC 8081  WALLACE RD 
GENERAL ELECTRIC CO 
ENGINEERING DEPT 
TDK ELECTRONICS CORP 1 2  HARBOR PARK fAQ 
BERGQUIST CO INC THE 5300 EDINA INDUSTRIAL BLVD 
EMC SHIEUIING 7341  ANACONDA AVE 
DIV  OF TECH-ETCH INC 
COOPER BELDEN ELECTRONICS WIRE AND C 2000 S BATAVIA AVE 
SUB OF COOPER INDUSTRIES INC 
BUSSMANN 1 1 4  OLD STATE RD 
D I V  OF COOPER INDUSTRIES INC PO BOX 14460  
ERIE SPECIALTY PRWUCTS INC 645  W l l T H  ST 
AMSCO PRODUCTS 3 4 5  E MARSHALL ST 
CAMCAR DIV  TEXTRON INC 
FISCHER SPECIAL MFG CO 111 INWSTRIAL RD 
I L L I N O I S  TOOL WORKS INC ST CHARLES ROAD 
SHAKEPROOF DIV  
TEKTRONIX INC 14150 SW KARL BRAUN DR 

PO BOX 5 0 0  
MICROWT MFG INC 1345 MIAMI ST 
PRESTOLE EVERLOCK D I V  P 0 BOX 278  
MICROWT MFG INC 3221  W B I G  BEAVER RD 
GREER-CENTRAL D I V  
ELCO INDUSTRIES INC 1101 SPMUELSON RD 
BRADY W H CO 2221 W CAMDEN RD 
CORP H Q PO BOX 2 1 3 1  
INDUSTRIAL PRODUCTS DIV  
SEASTROM MFG CO IK 7 0 1  SONORA AVE 
CONNOR SPRING AND MFG CO 1729  JUNCTION AVE 
A SLOSS AND BRITTAN IK CO 
TEXTRON INC 6 0 0  18TH AVE 
CAMCAR DIV  
BRADY/WECKESSER MFG CO 4444 WEST IRVING PARK RD 
FELLER ASA A W L F  AG STOTZWEID 

CH8810 
SCHLRTER AG H 2015 SECOND STREET 
C/O PANEL COMPONENTS CORP 
WRIWT ENGINEERED PLASTICS INC 10350 OLD REDWOOO MJY 
LEWIS SCREW CQ 4300 S RACINE AVE 
UNIVERSAL PRECISION PRODUCTS 1775 NU 2 1 6 M  
H SCHURTER AG DIST PANEL CCNPONENTS 2015 SECOND STREET 
COMPLEX TOOLING INC 4635 NAUTILUS COURT SOUTH 
POLYCAST INC 9898 SW TIGARD ST 

City. State. Zip Code 

MILWAGKEE WI 53204-2410 
ROCKFORD I L  61108 

EL MONTE CA 91734 

LOS ANGELES CA 90030  

CHICAGO I L  60646-6013 
LOS ANGELES CA 90039-2410 
CITY OF INDUSTRY CA 91744  

NORWALK CT 06852 
CLEVELAND OH 44125-4632 
R I C W D  I N  47374 

NEW CWBERLAND PA 17070-3007 

SEATTLE WA 98119-2728 
FRANKLIN I N  46131  

EDEN PRAIRIE MN 55344-2224 
SCHENECTADY NY 

PORT WASHINGTON NY 1 1 5 5 0  
MINNEAWLIS MN 55435-3707 
GARDEN GROVE CA 92641  

GENEVA I L  60134-3325 

ST LOUIS M3 63178 

ERIE PA 16512  
WTHEVI  LLE VA 24382-3917 

COLD SPRING KY 41076-9749 
ELGIN I L  60120 

BEAVERTON OR 97077-0001 

TOLEW OH 43605  

TROY M I  48098 

GLENDALE CA 91201-2431 
SAN JOSE LA 95112 

CHICAGO I L  60641 
WRGEN SWITZERlAND 

BERKELEY CA 94170  

WINDSOR CA 95492-9208 
CHICAGO I L  60609-3320 
HILLSBORD OR 97123 
BERKELEY CA 94170  
BOULDER CO 80301  
TIGARD OR 97223  

REV SEP 1989  
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24558 Rep1 aceable llechani cal Parts 
24458/2455B Service 

P CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 
, 

Mr. 
ManuFhr Address City. S M e .  Zip Code 

TKl169 DIEWKERS INC 8 0 1  2ND ST MDNROE CITY MO 63456-1441 
PO BOX 278  

TK1170 DTM INDUSTRIES 4725 NAUTILUS COURT SOUTH BOULDER CO 80301 

REV SEP 1989 

GEROME MFG CO INC 
MOUNTAIN MOLDING 
NIDEC AMERICA CORP 
PATELEC-CEM ( ITALY) 
W AND W METAL 
S C U M  PLASTIC FABRICATIORS 
TRIQJEST CORP 
COMTEK M4NUFKTWlING OF OREGON 
(METALS) 

PO BOX 737 
606 SECOND STREET 
682 TRANSFER RD 
10156 TORINO 
6521 SE CROSSWHITE WAY 
7885 SW HUNZIKER 
3000 LEWIS AND CLARK MJY 
PO BOX 4200  

NEWBURG OR 97132 
B E R T W  CO 80513 
ST PAUL HN 55114 
VAICEMALLO 62145s ITALY 
FORTLAND CR 97206 
TIGARD OR 97223 
VANCOWER WA 98661-2999 
BEAVERTON OR 97076-4200 

Scans by ArtekMedia © 2007



24558 Rep laceab le  Mechanica l  P a r t s  
24458/2455B S e r v i  c e  

Fig. 8 
Index TeMrmix S e r i a l / A s d l y  No. 
No. Par t  No. Effective Ibmnt 

1-1 334-6643-01 
-2 366-2041-03 

377-0512-01 
366-2036-00 

-3 334-6335-00 
-4 200-2779-00 
-5 348-0740-00 

My 12345 Nane & DesrriDtion 

1 MKER. 1DUVT:MARKED 24558 
4 KN0B:DOVE GRAY,BAR,0.172 X 0.41 X 0.496 
4 INSERT,KNaB:0.172 ID X 0.28 OD X 0.64,NYL 
1 PUSH BUllON:GY.0.206 SQ.1.445 H 
1 MARKER. 1DENT:MIO CRT CONTROLS 
1 COVER.TOP:TRIM 
2 FOOT, CABINET : BOTTOM FRONT, PLASTIC 

ATTACHING PARTS 
2 XRRJ,MACHINE:6-32X0.312.FLH,100DEG,STL 

END ATTACHING PARTS 
1 TRIM, DECORATIVE: FRONT, PLASTIC 

ATTACH I NG PARTS 
10 SCREW,MACHINE:6-32 X 0.312,FLH,100 DEG,STL 

1 SPRING, FILTER: 1.32 L,CU-BE 
END ATTACHING PARTS 

1 SHLD, IMPLOSION:4.44 X 3.67 X 0.06,CLEAR 
1 FILTER,LT,CRT:BLUE,3.415 X 4.105 X 0.03 T K  
1 MARKER, 1OENT:MKS) PROBE POWER 
1 MRKER, IDENT : MKD REAR BNC 
1 MRKER, 1DENT:MM) CAUTION 
1 WKER, 1DENT:MARKED OPTION 
2 FOOT, CABINET: W/CORD WRAP, REAR, BLACK PU 

ATTACHI NG PARTS 
4 SCREW,MACHINE:8-32 X I. 125, PNH.STL 
2 SCREW,MACHINE:6-32 X 0.25,PNH.STL 

EN0 ATTACHING PARTS 
1 COVER, REAR: STD WILAEELS 
1 MRKER, IOENT: MARKED 24558 
1 MNDLE,CAIZRYING:12.86 L,GRIP & INDEX 

ATTACHI NG PARTS 
2 SCREW.TPG.TF:8-16 X 0.562 L,PLASTITE 

END ATTACHING PARTS 
1 CABINET, SCOPE:ALUMINUM 
1 SHLD GSKT,ELEK:0.125 X 0.188.WIRE MESH 

Mr. 
Code Mr. P a r t  No. 

80009 334-W3-01 
80009 366-2041-03 
80009 377-0512-01 
TKO060 93340-000 
80009 334-6335-00 
TKl170 ORDER BY DESCR 
TK1154 ORDER BY DESCR 

83486 ORDER BY DESCR 

83486 ORDER BY DESCR 
80009 214-3374-01 

80009 337-2926-03 
TKl634 378019903 
80009 334-4378-01 
80009 334-6341-00 
80009 334-4377-04 
80009 334-5696-01 
TK2165 ORDER BY DESCR 

83385 ORDER BY DESCR 
80009 211-0722-00 

REV SEP 1989 
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24558 Rep1 aceable Mechanical Par ts  
24458/24558 Serv ice  

Fig. 8 
I t x k  Tektrmir k i a l / A s s d l y  No. 
No. Part  No. Effect ive tkamt 

2-1 366-2041-03 
-2 366-1510-00 
-3 366-1227-00 
-4 366-1510-00 
-5 366-1220-01 
-6 366-1833-01 
-7 352-0790-01 

w. 
Ptv 12345 Nwe & Descriptim Cade Mr. Part No. 

7 KN0B:WVE GRAY,BAR.O.172 X 0.41 X 0.496 80009 366-2041-03 
2 KN0B:DOVE GRAY,VAR,0.127 X 0.392 X 0.466 80009 366-1510-00 
2 KNOB:WVE GRAY,V/DIV,0.486 X 0.706 X 0.6 80009 366-1227-00 
1 Kh'0B:DOVE GRAY,VAR,0.127 X 0.392 X 0.466 80009 366-1510-00 
1 WB:WVE GRAY,TIME/OIV,0.65 X 0.855 X 0.8 80009 366-1220-01 
3 KNOB:DOVE GRAY ,0.25 ID X 0.392 OD X 0.466 H 80009 366-1833-01 
1 HLDR, VAR. RES: BLACK POLYCARBOMTE 80009 352-0790-01 

ATTACHING PARTS 
4 SCR,ASSM WSHR:4-40 X 0.75,PNH,STL,TORX DR 01536 ORDER BY DESCR 

END ATTACHING PARTS 
1 FLEX CIRCUIT: 80009 259-0025-04 

10 INSERT,MOB:O.OB ID X 0.37 00 X 0.821.M 80009 377-0413-00 
13 RES,VAR.NONblW: (SEE AM007 TtRU R.019 REPL) 

ATTACHING PARTS 
13 NUT,PLAIN,HEX:0.375-32 X 0.438 BRS CD PL 73743 28269-402 
13 WASHER.LOCK:0.384ID.INTL.0.022THK.STL 09772 ORDER BY DESCR 

END ATTACHING PARTS 
CIRCUIT BD ASSY:FRONT PPNELfSEE A6A1 REPLI 
.SHAFT, VARIABLE: 2.16 L, POLYCARBOMTE 
.SHAFT,VARIABLE: 2.36 L, POLYCARBOMTE 
. PUSH BUTTON : IVORY GRAY, 0.3 X 0.665 H, SQ 
.PUSH BUTT0N:LEGEND ORANGE.O.3 X 0.655 H SQ 
.PUSH BUTTON: IVORY GRAY ,0.3 X 0.665 H,RND 
.RIffi,RETAINING:CRESENT,0.438 OD 
.ACTUATOR,SWITCH:TIME PER DIV 
.INSERT,KNOB:O.182 X 0.5 X 0.393,POLYCARB 
.NUT.PLAIN.HEX:0.375-32 X 0.438 BRS CD PL 
.WASHER.LOCK:0.384 IO,INTL,O.O22 THK,STL 
.SPRING, GIEOUND : PHOSPIDR-BRONZE 
.NUT,PLAIN,HEX:0.375-32 X 0.438 BRS CO PL 
.WASHER,LCCK:0.384 ID,INTL,0.022 THK.STL 
. SPRl ffi,GROUND: PtKISPKIR-BRONZE 
.CA ASSY,SP,ELEC:20,28 AWG,11.0 L 
GUIDE,SWITCH:ABS,BU\CK 
RING.MOUNTING:FR PNL,4.16 X 6.065,BRASS 
PANEL, FRONT: 
(STANDARD) 
PANEL. FRONT : 
(OPTIONS 05 & 06) 
PANEL, FRONT: 
(OPTION 06) 

1 PANEL.FRONT: 

80009 384-1684-01 
80009 384-1683-01 
80009 366-1516-00 
80009 366-1516-01 
80009 366-1538-00 
80009 354-0669-00 
80009 214-3824-01 
80009 377-0412-01 
73743 28269-402 
09772 ORDER BY DESCR 
80009 214-3373-00 
73743 28269-402 
09772 ORDER BY DESCR 
80009 214-3373-00 
80009 175-9916-00 
TKl163 ORDER BY DESCR 
TK2278 ORDER BY DESCR 
22670 ORDER BY DESCR 

22670 OROER BY DESCR 

22670 ORDER BY DESCR 

22670 ORDER BY DESCR 
(OPTION 05) 

r' 

REV SEP 1989 
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24558 Rep1 aceabl e kchani cal Parts 
24458/24558 Service 

F i g .  & 
I n k  Tektmnix Serial/Assmbly No. 
No. PartNo. E f f e c t i w  Dscart 

3-1  407-2790-02 

m. 
Cale Mr. Part No. 

TKl592 ORDER BY DESCR 

&v 12345 Nane & Description 

1 BRACKET.CKT BD:VERTICAL,ALUMINUM 
ATTACHI NG PARTS 

4 SCR,ASSEMWSHR:6-32X0.25,PNH,STLrTORX.T15 
2 SCREW,MACHINE:6-32 X 0.188, PNH,STL 

END ATTACHING PARTS 
2 RETAINER. CKT BD: POLYCARBONATE 

01536 ORDER BY DESCR 
73439 ORDER BY DESCR 

80009 343-1012-00 
TKl169 ORDER BY DESCR 1 FRAME,CRT: 

ATTACHING PARTS 
SCREW,MACHINE:6-32 X 1.25,FLH, 100 DEG,STL 
SCREW,TPG,TR:6-32 X 0.5,FLH.l000EG,STL 

END ATTACHING PARTS 
RETAINER, CRT:CLEAR, PLASTIC 
(UPPER RT/LOWER LEFTINAT) 
RETAINER.CRT:BLACK,PLASTlC 
(UPPER L E F T / L M R  RTIBLK) 
GASKET:CRT, POLYETHYLENE 
REFLECTOR,LIGHT:INT SCALE ILLUMINATION 
CKT BOARD ASSY :SCALE ILLU.1 (SEE A8 REPL) 
SUBPANEL, FRONT: 
GASKET: ELECTRICAL SHIELD, 3 4 . 0  L 

83385 ORDER BY DESCR 
80009 213-0978-00 

G9 ASSY,SP,ELEC:2,22 AWG,3.5 L,RIBBON 
(SUBPART OF A8 BOARD) 
PLATE. REAR: WWER SUPPLY 

ATTACH I NG PARTS 
SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,T0RXrT15 

END ATTACHING PARTS 
SHIELD, ELEC: LVPS 
RTNR, PMJER SPLY: LGW VOLTAGE, FRONT, PC 
MRKER, 1DENT:WKED GROUND SYMBOL 
LEAD, ELECTRICAL: 22 AWG,4.O L ,8-01 
MRKER, IDENT: MKD CAUTION BATTERY 
SCR,ASSEM WSHR:4-40 X 0.312, PNH,STL,T9 TOR% 
SUPPORT .CKT BO: 
DEFLECTOR.AIR:ALIMINUM 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.25. PNH, STL. TORX. T I 5  

END ATTACHING PARTS 
FAN ,TUBEAXIAL: 12V. 1.5W ,320ORR.1,24CFM 
SHIELD,ELEC: LVPS PEOPLE 

ATTACHING PARTS 
SCR.ASSEM WSHR:6-32 X 0.25.PNH,STL,TORX,T15 

EN0 ATTACHING PARTS 
MRKER, IDENT : MKD CAUTION 
(STANDARD.OPTIONS 05.06.09.10) 
CAP. FUSEHOLDER :3AG FUSES 
BODY ,FUSEHDLDER:3AG & 5 X 2 0 m  FUSES 

80009 386-4713-02 

01536 ORDER BY DESCR 

80009 337-3059-00 
80009 343-1099-01 
07416 ORDER BY DESCR 
80009 195-3984-00 
80009 334-6652-00 
01536 ORDER BY DESCR 
80009 386-4863-00 
80009 378-0275-00 

01536 ORDER BY DESCR 

01536 ORDER BY DESCR 

S3629 FEK 031 1666 
TKO861 0 3 1  1673 
80009 200-0237-04 
80009 195-3984-00 
80009 195-3986-00 1 LEAD~ELECTRICAL:~~ ~ W G i 4 . 0  ~ ; 8 - 0  

ATTACHI NG PARTS 
1 NUT,PL,ASSEM WA:6-32 X 0.312.STL CD PL 

END ATTACHING PARTS 
(OPTION 11 PARTS INCLUDE: ) 

2 .CA ASSY.SP,ELEC:4.26 AWG.6.O L,RIBBON 

09772 ORDER BY DESCR 
12327 ORDER BY DESCR 
80009 386-5052-00 
80009 334-1529-01 
54583 21182203-00 

2 . W A S H E R ; F M T : O . ~ ~ ~  ID'X 0.5 OD X 0 . 0 2 4 . ~ ~ ~  
1 . PLATE,AOAPTER:PROBE PCWER.ALUM1NU.I 
1 .PLATE, 1DENT:BIANK 
1 FILTER,RFI:3A, 250VAC, 50160HZ 

ATTACHING PARTS 
2 SCR,ASSEM WSHR:4-40 X 0.5. PNH,STL.T9 01536 ORDER BY DESCR 

78189 211-041800-00 2 NUT.PL,ASSEM WA:4-40 X 0.25.STL CD PL 
END ATTACHING PARTS 

1 LEAD,ELECTRICAL: 1 8  AWG,4.0 L.8-9 
1 LEAD,ELECTRICAL:18 AWG,4.5 L.5-4 
2 SCR,ASSEM WSHR:4-40 X 0.312, PNH, STL, T9 TOM 
2 NUT.PL,ASSEM WA:4-40 X 0.25,STL CD PL 

80009 195-3989-00 
80009 195-3990-00 
01536 ORDER BY DESCR 
78189 211-041800-00 

REV SEP 1989 
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24558 Rep1 aceable Uechanical Parts 
24458124558 Service 

Fig. & 
I& 
No. - 
3-44 

-45 

Mr. 
Code Ufr. Part No. 

Tektmix 
Part No. 

Seri a1 /Assdl  y No. 
Effactiw Ibwnt Qtv 12345 Naae & Description 

1 SWITCH,SLIDE:DPDT (SEE S90 REPL) 
1 LEAD,ELECTRICAL:22 AWG.2.6 L,8-19 
1 LEAD.ELECTRICAL:ZP AWG,4.0 L.8-29 
4 NUT, PLAIN,KNURL: ( N R N  WITH 131-1910-01 BNC) 
4 WASHER,LOCK: (FlRN WITH 131-1910-01 BNC'S) 
4 CONN , RCPT, ELEC: BNC . FEMALE 
1 COVER,REAR:CRT 

ATTACHI NG PARTS 
3 SCR,ASSEMWSHR:6-32X0.25,PNH,STL,TORX.T15 

END ATTACHING PARTS 
1 LEAD,ELECTRICAL:22 AWG.1.65 L 

ATTACHING PARTS 
1 NUT,PLAIN,HE%:4-4OX0.25,STCDPL 

END ATTACHING PARTS 
1 LEAD,ELECTRICAL:22 AWG,1.4 L, 

ATTACHI NG PARTS 
1 NUT,PLAIN,HEX:4-4OX0.25.STCDPL 

END ATTACHING PARTS 
1 RETAINER,CAP. :0.5 DIA,STEEL 

ATTACHING PARTS 
1 SCREW,MCHINE:6-32 X 0.188, PNH,STL 

END ATTACHING PARTS 
1 PASSIVE N€IUORK:CRT TERMINATOR 

ATTACHING PARTS 
2 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL.T9 TORX 
2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 

END ATTACHING PARTS 
1 BRACKET ,ANGLE :RESISTOR, AL 

ATTACHING PARTS 
2 NUT,PLAIN,HEX:0.25-32 X 0.312,BRS CD PL 

END ATTACHING PARTS 
1 MARKER. IDENT : MW WPRNING,CRT VOLTAGES 

01536 ORDER BY DESCR 

TKD435 ORDER BY DESCR 

TKD435 ORDER BY DESCR 

80033 E50005-007 

73439 ORDER BY DESCR 

80009 307-1154-00 

01536 ORDER BY DESCR 
78189 511-061800-00 

22670 ORDER BY DESCR 
TKl285 337-2931-01 1 SHIELD,CRT: 

ATTACHING PARTS 
SCREW,MCHINE:4-40 X 0.25,PNH,SST 

END ATTACHING PARTS 
COVER,CRT SKT:2.052 OD X 0.291 H,PLASTIC 
WIRE SET, ELEC:W/CRT SOCKET 
(SEE A9W900 AND A9P900 REPL) 
CONTACT, ELEC:CRT CONNECTOR,CU BE S I L  PL 

ATTACHING PARTS 
SCR,ASSEM WSHR:4-40 X 0.188,PNH,T9 TOW DR 
NUT,PL.ASSEM WA:4-40 X 0.25.STL CD PL 

END ATTACHING PARTS 
COIL,TUBE DEFL:FXD.TRACE ROTATION 
(SEE L90 REPL) 
GROFMET, PLASTIC:NATURAL,ROUND, 0.54 I D  
LEAD. ELECTR1CAL:BRAIDED. 1.65 L 
LEAD. ELECTRICAL: 22 A m .  1.65 L 

ATTACHING PARTS 
SCREW,WHINE:4-40 X 0.25,PNH.SST 
NUT,PLAIN,HEX:4-40 X 0.25.ST CD PL 

END ATTACHING PARTS 
CKT BD ASSY:DYNAMIC CENTERING. (SEE A14) 

ATTACHI NG PARTS 
SPACER.CKT BD:0.187,NYLffl 

END ATTACHING PARTS 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
.(SEE A1245141 REPL) 
CA ASSY,SP,ELEC:5,22 AWG,7.0 L,RIBBON 
GROMMET, PLASTIC:BLACK,U SMPE,0.25 I D  
STRAP,RETAINING:O. 125 DIA.NYLON 

ATTACHING PARTS 
NUT.PL.ASSEM WA:6-32 X 0.312,STL CD PL 

END ATTACHING PARTS 
GROMMET, PLASTIC:NATURAL,OVAL.1.235 I D  
GROMMET. PLAST1C:NATURAL ,3.11 X 0.645 OelOM.3 
RETAINER,CKT BD: POLYCARBONATE 

01536 ORDER BY DESCR 

04811 ORDER BY DESCR 

TKl302 ORDER BY DESCR 
80009 195-6851-01 
80009 195-8410-00 

01536 ORDER BY DESCR 
TKO435 ORDER BY DESCR 

TK2165 ORDER BY DESCR 
TKl170 ORDER BY DESCR 
80009 343-1012-00 

REV SEP 1989 
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24558 Rep1 aceable k h a n i c a l  Parts 
2445B/2455B Service 

Fig. 8 
Indw Tektrmix Serial/Assmbly No. M f r .  
No. Part No. Effective Ibcart Qtv 12345 )bne & Desrriptitm Cade Mfr. Part No. 

? 
3-84 441-1618-02 121001 152000 1 CHASSIS,SCOPE: 80009 441-1618-02 

441-1896-M) 152001 1 CHASSIS, SCOPE:WIN ASSY .AL, WIHARCWARE 80009 441-1896-00 
-85 337-3438-03 1 SHIELD, ELEC:ANODE LEA0 80009 337-3438-00 

ATTACHING PARTS 
-86 211-0747-00 2 SCREW.MCH1 NE: 6-32 X 0.188, PNH, STL 73439 ORDER BY DESCR 

€ND ATTACHING PARTS 

REV SEP 1989 
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24558 Rep1 aceable k h a n i  cal Parts 
24458/2455B Service 

Fig. & 
I& T e k t m n i r  Mal/*oably No. 
No. PartNo. E f f e c t i v e  Ibcant 

4 - 1  337-2932-01 

Mr. 
Code Mr. Part No. 

80009 337-2932-01 

12345 Nare & k c r i p t i o n  

SHIELD.ELEC:HIGH VOLTAGE 
ATTACHING PARTS 

SCR,ASSEM WSHR:4-40 X 0;312, PNH,STL.T9 TORX 

.CLIP.ELECTRICAL:FUSE,5.2 X 2M.M.BRZ T IN PL 

.HEADER,MICROCKT:14 PIN,0.5 L,MLO PL 

. (SEE A9P191 REPL) 

.TERMINAL,PIN:0.46 L X 0.025 SQ,PH BRZ 

. (SEE A9J901 THRU 5904 REPL) 

01536 ORDER BY DESCR 

TK2165 ORDER BY DESCR .~LDER,TERMINAL:ZO SQ PINS 
CKT BOARD ASSY:READOUT (SEE A4 REPL) 
.CA ASSY,SP,ELEC:26,28 h 3 . 2 . 2 5  L,RIBBON 
. (SEE A4W411 REPL) 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 
CA ASSY,SP,ELEC:34.28 AWG,2.O L 
(SEE ASW511 REPL) 
CA ASSY,SP,ELEC:26.28 AWG,2.0 L 
(SEE A5W512 REPL) 
CKT BOARD ASSY:DIGITAL CONTROL(SEE A5 REPL) 
CKT BOARO ASSY: (CONT/READDUT/BUFF (A5 REPL) 

ATTACHING PARTS 
SCR.ASSEM WSHR:6-32 X 0.25.PNH,STL.TORX.T15 

END ATTACHING PARTS 
CIRCUIT BD ASSY INCLUDES: 
. SPACER .CKT BD : 0.26 H, ACETAL 
.BUS, CONDUCTOR: SHUNT ASSEMBLY, BLACK 
.TERMINAL,PIN:0.365 L X 0.025 BRZ GLO PL 

01536 ORDER BY DESCR 

. (SEE A5.501 ,A5J503.A5TP2070.A5TP2420, 

.TP2421 .TP2701 REPL) 

.SKT,PL-IN ELEK:MICROCIGCUIT,40 DIP 

. SKT. PL-IN ELEK:MICROCIRCUIT.28 DIP 

.SKT.PL-IN ELEK:MICROCIGCUIT.28 DIP 

.(SEE ASXU2360 REPL) 
1 MRKER. 1DENT:MKD SHIELDS INVERTER 
1 SHIELD. ELEC: LGW VOLTAGE WWER SUPPLY 

ATTACHING PARTS 
SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL,T9 TORX 

END ATTACHING PARTS 
BRKT,CMPNT MTG:CAP,TOP,ALUMINUM 
BRKT.CMPNT MTG:CAP,BOTTOM, PLASTIC 
BRACKET ,ANGLE: TRANSISTOR.ALUMINUM 

ATTACHING PARTS 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
SPCR.PDST:1.265 L,4-40 ENDS.NYL,O.25 MI 
RETAINER,XSTR: 

ATTACHING PARTS 
NUT,PLAIN,HEX:4-40 X 0.188,BRS CD PL 

END ATTACHING PARTS 
INSULATOR,PLATE:TRANSISTOR.CERAMIC 
LEAD,ELECTRICAL:18 AWG.2.375 L,8-4 

ATTACHI NG PARTS 
NUT.PL.ASSO.1 WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
1NSULATOR.PLATE: TRANSISTOR 

ATTACHI NG PARTS 
NUT.PL.ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.25,PNH,STL,TORXrT15 
SPACER, POST : 0.658 L. 6-32 BOTH ENDS. AL 
LEAD,ELECTRICAL:18 AWG,2.4 L.0-N 
SPACER.CKT 8D:0.375 L,NYLDN 
CA ASSY,SP.ELEC:20.28 AWG.13.0 L 

01536 ORDER BY DESCR 

TKO588 ORDER BY DESCR 
TK1154 OROER BY DESCR 

01536 ORDER BY DESCR 
80009 129-0912-01 
80009 195-9720-01 
0691 5 MSPM-6-01 

REV SEP 1989 
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24558 Replaceable Hechanical P a r t s  
24458/24558 Servi ce 

Fig .  & 
Index 
No. - 

4- 
-37  

Tektmnix 
Part No. 

Serial/Assmbly No. 
Effective ascaR MY 

Mr. 
Cade Mfr. Part No. 12345 k & Description 

(SEE M A l W 2 5 1  REPL) 
BW\CKET,ANGLE:TRANSISTOR MTG,ALLMINLM 

ATTACH I NG PARTS 
SCR€W,MCHINE:4-40 X 0.25,  PNH,SST 
NUT.PL,ASSEM WA:4-40 X 0.25,STL CD PL 

END ATTACHING PARTS 
NUT,PLAIN,HEX:4-40 X 0.188,BRS CD PL 
SPACER.POST:1.375 L,4-40 EA END,BRS.0.188 
WASHER,LOCK:0.115 ID.SPLIT.O.025 THK.SI BRZ 
WASHER,FIAT:O. 125  I D  X 0 .25  OD X 0.022,BRS 
TRANSISTOR: (SEE A2Q1220,Q1240,Q1300, U1260, 
U1330 REPL) 
INSULATOR,XSTR:TO-220, PULYENELENE 
INSULATOR, PLATE:TRANSISTOR 
SPACER, PLATE: 0 .550  X 0.812,  AL (XSTR) 
RTNR. ELEC CONN : PDLYCARBONATE, BLACK 
RTNR. PWER SPLY: LOW VOLTAGE. FRONT, PC 
CKl BOARD ASSY:REGUIATOR(SEE A2A1 REPL) 
.COVER, WWER SW: BUCK,  POLYCARBONATE 
.TERMINAL,PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 
.(SEE REPL FOR CKT NUIIBERS) 
.SOCKET,PIN TEM:U/W 0 .025  SQ P I N  
.TERM QIK  0ISC:CKT BD MT,O. 11 X 0.02 
. (SEE MJ204,J205,5206,5207 REPL) 
SPACER, POST: 0 . 8 6  L X 6-32, POLYCARBONATE. 0 . 3  
SPACER, CKT BD: A PDLYCARBONATE 
SHIELD. ELEC: LVPS 
CKT BOARD ASSY: INVERTER(SEE A3 REPL) 
.TERMINAL.PIN:0.365 L X 0 . 0 2 5  BRZ GLD PL 
. (SEE A35301,J302 REPL) 
.SOCKET,PIN TER:U/W 0.025 SO P I N  
.TERMINAL.PIN:0.46 L X 0 .025  SQ,PH BRZ 
CA ASSY,SP,ELEC:6,22 AWG,5.25 L 
(SEE AlW121 REPL) 
CA ASSY,SP.ELEC:8.26 AWG.7.0 L.RIBBON 
(SEE AlW122 REPL) 
PUSH BUTTON: BLACK. YELLOW INDICATOR 
BRACKET, EXT SFT: PDLYCARBONATE 
SCREW,MACHINE:6-32 X 0.312,FLH. lK l  DEG,STL 
SPRING,HLCPS:0.37 M) X 0 . 7  L.CLE.SST 
ATTENUATOR,VAR: (SEE A l A 1 1  .AlA12 REPL) 
EXTENSION S H A n :  12.897 L X 0 .375  O0,PLSTC 
BRACKEI, PIVOT: EXTENTION SMFT.  PLASTIC 

ATTACHING PARTS 
SCR,ASSEM WSHR:6-32 X 0.25.  PNHrSTL.TORX,T15 

EN0 ATTACHING PARTS 
BRACKET. PVT ARM: EXTENSION SHAFT, PLASTIC 
CKT B M D  ASSY:MAIN (SEE A 1  REPL) 
.LEAD,ELECTRICAL:26 AWG,1.7 L,9-N 
.(USED WITH A I L 6 2 8  & A lL633)  
. PUTE,CMPNT MTG: ALLMINLM 

ATTACHING PARTS 
.NUT, PL,ASSEM WA:4-40 X 0.25,STL CD PL 
.SPACER, PB SW: 0.275 L ,  BROWN POLYCARBONATE 

END ATTACHING PARTS 
.TERMINAL,CAL: 
.CONTACT, ELEC : 2 CONTACT, BNC 

ATTACHING PARTS 
.SETSCRRJ:8-32 X 0.188,STL 

END ATTACHING PARTS 

01536 ORDER BY DESCR 
78189 211-041800-00 

73743 12161-50 
TK2278 ORDER BY DESCR 
86928  A384-25N 
86928  5714-147-20N 

TK2165 ORDER BY OESCR 

22526 ORDER BY DESCR 

22526 ORDER BY DESCR 
22526 48283-029 

31918 160597 
80009  407-2904-01 
83486  ORDER BY DESCR 
91260  ORDER BY DESCR 

01536 ORDER BY DESCR 

9 .MICROCIRCUIT, L I  : 
. (A lU700  SHOWN.ALS0 SEE AlU100.200.300.400. . . 
.500 ,600 ,900 ,9k l  REPL) 

ATTACHING PARTS 
3 1  .NUT,PL,ASSEMWA:4-40X0.25,STLCOPL 

END ATTACHING PARTS 
2 ATTENWTOR, VAR: (SEE A l A 1 1  .A lA12  REPL) 

ATTACH1 NG PARTS 

REV SEP 1989  
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24558 Replaceable k h a n i  cal Parts 
24458/24558 Service 

Fig. & 
I n d e x  Tektmnix Serial/As&ly No. r' . krt ,. 

Mr. 
Effactiw Dswnt Qty 12345 Nane & Description Code Mfr. Part No. 

4-79 211-0304-00 4 .SCR.ASSEM WSHR:4-40 X 0.312.PNHrSTL,T9 TORX 01536 ORDER BY DESCR 
EN0 ATTACHING PARTS 

-80 351-0677-01 2 .GUIOE,MAG CATCH: BLACK, PLOYCARBONATE 80009 351-0677-01 
214-2270-00 3 .CONTACT.ELEC:CRT TO SHLD,CU-BE CU-SN-ZN PL TK2278 ORDER BY DESCR 

ATTACHING PARTS 
211-0324-00 3 .SCR,ASSEM WSHR:4-40 X 0.188,PNH,T9 TORX DR 01536 829-06780-024 

END ATTACHING PARTS 
-81 337-3031-00 2 .SHIELD. ELEC: PRE-AMP 80009 337-3031-00 

ATTACHING PARTS 
.SCR,ASSEM W : 4 - 4 0  X 0.188,PNH,T9 TORX DR 

END ATTACHING PARTS 
.SPACER, POST:0.350 L.4-40 THRU, STL.0.25 HEX 
.WASHER, LCCK:#4 EXT, 0.015 THK, STL 
.HEAT SINK.XSTR:TO-92,CU BE CO PL 

ATTACHING PARTS 
.NUT,PL,ASSEM WA:4-40 X 0.25,STL CO PL 
.WASHER,FLAT:0.125 I D  X 0 . 2 5  OD X 0.022,STL 

END ATTACHING PARTS 
.SOCKET. PIN CONN:W/O DIMPLE 
. SKT . PL-IN ELEK: MICRCKKT. 8 CONTACT 
.SKT. PL-IN ELEK:MICRCKKT, 1 6  CONTACT 
.BUS, CONDUCTOR: SHUNT ASSEMBLY, BLACK 
.TERMINAL.PIN:0.365 L X 0 .025  BRZ GLD PL 
.(SEE REPL FOR CIRCUIT NWBERS) 
.CLIP,GROUND:C CLIP,BE-CU 
CLAMP,CABLE:O. 062 DIA.PU\STIC 

ATTACH1 NG PARTS 
SCR,ASSEM WSHR:6-32 X 0.25, PNH,STL,TORX,T15 

EN0 ATTACHING PARTS 
01536 ORDER BY DESCR 

REV SEP 1989 
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24558 Rep1 aceable kchani cal Parts 
24458/24558 Service 

F i g .  & 
Index Tektmnix Serial/Assaibly No. 
No. Part No. E f f e c t i v e  Dscont 

5- 
STANMRO ACCESSORIES 

CABLE ASSY,PWR,:3 X 0.7344 SQ.220V,98.0 L 
(OPTION A 1  - EUROPEAN ONLY) 
CABLE ASSY,PWR,:3.18 Ak(G,240V,98.0 L 
(OPTION A4 - NORTH AMERICAN ONLY) 
CABLE ASSY,PWR,:3 X 0 .7344  SQ.240V,98.0 L 
(OPTION A2 - UNITED KINUW)M ONLY) 
CABLE ASSY,PWR,:3.0 X 0.75,6A,240V,2.34 L 
(OPTION A5 - SWITZERLAND ONLY) 
CABLE ASSY,M, :3 ,18  AWG,240VP98.0 L 
(OPTION A3 - AUSTRALIAN ONLY) 
ADAPTER,CONN: BANANA WIBINOING POST 
NSE,CARTRIffiE:3AG,2A,250V, FAST BLOW 
FILTER.LT.CRT:CLEAR,4.105 X 3.415,  WLYCARB 
ACCESSORY ASSY :2, P6133 OPT 2 5  PROBES WIACC 
POUCH,ACCESSORY:6 I N  X 9 I N  WIZIPPER 
COVER, FRONT : ABS 
PLATE,MOUNTING:ACCESSORY POUCH , A L W I N M  
POUCH, ACCESSORY: 
CABLE ASSY.PWR. :3  WIRE,98.0 L.W/RTANG CONN 
CLAMP, LM)P:O.25 I D ,  PLASTIC 
WSHR.LOOP ClAMP:0.091 I D  UIW 0 . 5  W CLP,STL 
SCREW,MACHINE:6-32 X 0.25,PNH,STL 
CARD, INFO:REF, 244512465 OSCILLOSCOPE 
SHEET,TECMICAL: INSTR,2400 SERIES 

1 W U A L .  TECH: INTERFACE GUIDE. 24X58/24678 
1 MNUAL.TECH:OPERATORS.24X5B/2467B 

OPTIONAL ACCESSORIES 

1 COVER, PROT: NYLON 
1 RACK M3UNT K I T :  2430/2445A/2465A/2467 
1 MANUAL,TECH: SERVICE, 244581558 
1 STRAP, CARRY I NG : MKD TEKTRONI X 

Mr. 
Cade Ufr. Part No. 

S3109 ORDER BY DESCR 

70903 ORDER BY DESCR 

TK1373 A25UK-RA 

S3109 ORDER BY DESCR 

S3109 ORDER BY DESCR 

TK2278 ORDER BY DESCR 
71400 AGC-(XJ-2 
80009  378-0208-00 

05006 Z IP -6X9 ID  
TKZ165 ORDER BY DESCR 
80009  386-4849-00 
80009 016-0692-00 
16428  CH8352. M-8352 
06915  E4 CLEAR ROUND 
95987  C191 
80009 211-0722-00 
80009 070-4180-00 
80009  070-5859-01 
80009 070-6859-00 
80009  070-6860-00 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronicdevelopments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 
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REMOVE: 

A2J203 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

131-2925-00 CONN,RCPT.ELEC:CKT BD.1 X 6.0.2 SPACING 

A2A1 -REGULATOR BD 

Remove connector J203 (location 1E). 

BOARD CHANGES 

MANUAL CHANGE INFORMATION 
Date: 07-08-9 1 Change Reference: M72996 

COMMITED TO EXCELLENCE 

Product: 2445812455B Service Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B B060853 and above 
EFFECTIVE SERIAL NUMBERS: 2455B B050205 and above 

DIAGRAM CHANGES 

Diagram 10 LOW-VOLTAGE REGULATORS 0 
Remove connector J203 (location 6N). 
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REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

ADD: 

A1 C511 281 -0759-00 

BOARD CHANGES 

A1 MAIN BOARD 

Add capacitor C511, teepeed across R511 (location 3J). 

DIAGRAM CHANGES 

MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M72666 

COMMITTED TO EXCELLENCE 

Product: 24458124556 Service Manual Part NO.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B 8052664 and above 

EFFECTIVE SERIAL NUMBERS: 2455B B050172 and above 

Diagram 5 (24458 & 24558) DISPLAY SEQUENCER TRIGGERING, A&B SWEEP 0 
Add C511 across R511 as shown below (location 4H). 

- 
DS 

THOA 
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REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

CHANGE TO: 

A2 672-1037-15 

A2R1400 31 5-0560-00 

CIRCUIT BD ASSY:LVPS MODULE-WIRED 

RES,FXD,FILM:56 OHMV5%,0.25W 

DIAGRAM CHANGES 

Diagram 10 LOW-VOLTAGE REGULATORS 0 
Change the value of resistor R1400 (location 5C) to 56 a. 

r 

L 

MANUAL CHANGE INFORMATION 
D ~ ~ ~ :  07-08-91 Change Reference: M70856 

COMMITTED TO EXCELLENCE 

product: 24458124558 Sewice Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B B011637 and above 

Scans by ArtekMedia © 2007



REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

CHANGE TO: 

A5 671-0965-05 

A5R2244 321-5018-00 

CIRCUIT BD ASSY:CONTROUREADOUT/BUFFER BD 

RES,FXD,FILM:l.OK OHM.1%.0.125W 

DIAGRAM CHANGES 

Diagram 0 PROCESSOR AND DIGITAL CONTROL (SW 8050000 li Above) 

Change the value of resistor R2244 (location 3D) to 1 .O Kfl.  

MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M73853 

COMMITTED TO EXCELLENCE 

Product: 2445812455B Servlce Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B B060660 and above 
EFFECTIVE SERIAL NUMBERS: 24558 B050194 and above 
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MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M69618 

COMMlllED TO EXCELLENCE 

1 product: 24458124558 Service Manual Part No.: 070-6862-00 , DESCRIPTION Product Group 38 

I 

EFFECTIVE SERIAL NUMBERS: 2445B 8051040 and above 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

CHANGE TO: 

A1 671 -0722-06 CIRCUIT BD ASSY:MAIN 

A1 R946 313-1221-00 RES,FXD,FILM:220 OHM.1°A,0.2W.TC =TO 

A1 U975 160-5062-00 MICROCKT.DGTL:STTL.DECA 20 INP AND/OR PLD 

REMOVE: 

A1 Q740 

A1 R975 

A1 W500 

BOARD CHANGES 

A1 MAIN BOARD 

Remove wire W500 (location 1 K), transistor Q740 (location 7L), and resistor R975 (location 7L) 

DIAGRAM CHANGES 

Diagram 5 (2445B & 2455B) DISPLAY SEQUENCER TRIGGERING, A&B SWEEP 0 
Change the value of resistor R946 (location 5N) to 220 a. 

Remove transistor Q740 (location 5N) and resistor R975 (location 7N). 

Diagram 6 (24458 & 24558) CHANNEL SWITCH & OUTPUT AMPLIFIERS 0 
Remove wire W500 (location 9B). 
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BOARD CHANGES 

A5 CONTROUREADOUTIBUFFER BOARD (SN B050000 & Above) 

Pin 1 of U2210 is now connected to Pin 20. + 5 VD, of U2310 via a wire strap. 

DIAGRAM CHANGES 

Diagram 2 ANALOG CONTROL (SN 8050000 & Above) 0 
Pin 1 of U2210 is now connected to + 5 VD. 

MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M70918 

COMMITTED TO EXCELLENCE 

Product: 2445B12455B Service Manual Part NO.: 070-6862-00 

r 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 24458 8051771 and above 

> 
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REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

ADD: 

A1 C678 281 -0791 -00 CAF!FXD,CER DI:270PF,10%.100V,TUBULAR 

CHANGE TO: 

A1 671-0720-07 CIRCUIT BD ASSY:MAIN 

BOARD CHANGES 

A1 MAIN BOARD 

Add capacitor C678, teepeed from R678 (location 2J) to C521 as shown below. 

MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M71192 

COMMITTED TO EXCELLENCE 

product: 2445B12455B Servlce Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B B051923 and above 

: 

U 

DIAGRAM CHANGES 

Diagram 5 (24458 & 24558) DISPLAY SEQUENCER TRIGGERING, A&B SWEEP 0 
Add C678 as shown below at location 5C. I 

U r n  
J512 19 TRIG STAT STRB 0 (5.) < TSS 
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MANUAL CHANGE INFORMATION 
Date: 07-08-91 Change Reference: M70565 

COMMIllED TO EXCELLENCE 

Product: 2445812455B Service Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE SERIAL NUMBERS: 2445B 8051518 and above 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 
ADD: 

A5C2361 283-5098-00 CARFXD.CER DI:O.lUF.l0%,50W 

A5C2441 283-5098-00 CARFXD.CER DI:O.lUF,10%.50W 

A5C2532 283-5003-00 CAP.FXD.CER DI:0.01UF,10%.50V 

A5C2611 283-5098-00 CAP.FXD.CER DI:O.lUF,10%,50W 

A5C2800 283-5098-00 CARFXD,CER DI:O.lUF.l0%,50W 

A5C2801 283-5114-00 CAP.FXD,CER DI:O.IUF,10%,50V 

A5C2802 283-5114-00 CARFXD.CER DI:O.lUF.l0%,50V 

A5R2714 321-5014-00 RES,FXD,FILM:475 OHM,1%,0.125W 

A5R2742 321-5014-00 RES,FXD,FILM:475 OHM,1°/'o,0.125W 

CHANGE TO: 

A5 671-0965-01 CIRCUIT BD ASSY:CONTROUREADOUT/BUFFER BD 

A5U2970 156-5146-01 MICROCKT,DGTL:CMOS.QUAD 2 INP &GATE 

A5C2011 290-5034-01 CAP.FXD.ELCTLT33UF.lOV 

A5C2113 290-5037-01 CAP.FXD.ELCTLTlOUF.35V 

A5C2331 290-5037-01 CAl?FXD,ELCTLTlOUF,35V 

A5C2965 290-5034-01 CAP.FXD.ELCTLT33UF,lOV 

A5R2522 321-5020-00 RES,FXD,FILM:1.5K OHM.1%.0.125W 

A5R2523 321-5030-00 RES,FXD,FILM:lO.OK OHM,1%.0.125W 

A5R2532 321-5030-00 RES,FXD,FILM:lO.OK OHM,1%,0.125W 

A5R2640 321-5020-00 RES.FXD.FILM:1.5K OHM.1%.0.125W 

A5R2741 321-5014-00 RES,FXD,FILM:475 OHM,1%.0.125W 

Page 1 of 4 
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Product: 2445812455B Service Date: 07-08-91 Change Reference: M70565 

REMOVE: 

A5C2860 283-5098-00 CAF!FXD.CER D1:O.l UF,50W 

A5C2870 283-5098-00 CAF!FXD.CER DI:O.lUF,50W 

A5R2210 321-5030-00 RES,FXD.FILM:lO.OK OHM.1%,0.125W 

A5R2211 321-5030-00 RES,FXD.FILM:lO.OK OHM.1%.0.125W 

A5R2212 321-5030-00 RES,FXD,FILM:lO.OK OHM,1%.0.125W 

A5R2213 321-5030-00 RES.FXD,FILM:lO.OK OHM.1%,0.125W 

A5R2214 321-5030-00 RES,FXD,FILM:lO.OK OHM.1%.0.125W 

A5R2215 321-5030-00 RES,FXD,FILM:lO.OK OHM,1%,0.125W 

A5R2461 321-5018-00 RES.FXD,FILM:l .OK OHM.1%.0.125W 

A5R2646 321-5030-00 RES,FXD.FILM:lO.OK OHM,1%,0.125W 

A5R2647 321-5030-00 RES.FXD.FILM:lO.OK OHM.1%.0.125W 

A5R2648 321-5030-00 RES.FXD.FILM:lO.OK OHM.1%,0.125W 

A5R2865 321-5030-00 RES.FXD.FILM:lO.OK OHM,1%.0.125W 

A5R2830 321-5051-00 RES,FXD.FILM:O OHM91%,0.125W 

BOARD CHANGES 

A5 CONTROUREADOUT/BUFFER Board 

Replace the A5 Control/Readout/Buffer board (SN 8050000 and Above) shown in the manual with the new A5 
board attached. The above changes will be shown on this new board. 

DIAGRAM CHANGES 

Diagram 1 PROCESSOR AND DIGITAL CONTROL 0 
Remove resistors R2213 (location 2M). R2214 (location 2M). R2215 (location 2M). and R2461 (location 84. 

Diagram 2 ANALOG CONTROL 0 
Add a 0.01 JLF capacitor, C2532, from the output of U2630C (location 4M), pin 8, to ground. 

Change the value of resistor R2532 (location 4M) and R2523 (location 7M) to 10K a. 
Change the value of resistor R2741 (location 4M) to 475 a. 
Change the value of resistors R2522 (location 7M) and R2640 (location 4L) to 1.5K a. 
Remove R2211 (location 2F), R2210 (location 2F), R2212 (location 2F), R2646 (location 84, R2647 (location 8J), 
and R2648 (location 8J). 

Page 2 of 4 
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Product: 24456124558 Service Date: 07-08-91 Change Reference: M70565 

DIAGRAM CHANGES (cont) 

Diagram 7 READOUT 0 
Removo resistors R2865 (location 4D) and R2830 (location 78). 

Add two 475 resistors R2742 and R2714. and two 0.1 JLF capacitors C2801 and C2802 (location 2M) as shown 
below. 

R2742 

FROM CURSORS 

m532 [4Ml @4pGrl U2805-15 

U2800-14 
A2714 

DLY REF 2 
:I [BPI @-$TI C2802 U2805-14 

U2800-15 

Diagram 1 (24458 & 2455B) POWER DISTRIBUTION 0 
Add two 0.1 p F  capacitors C2361 and C2611 to the + 5VD line of J251 pin 14. 

Add a 0.1 )IF capacitor C2441 to the + 5V line of J251 pin 8. 

Add a 0.1 pF capacitor C2800 to the -5V line of J251 pin 4 as shown below. 

f C2800 

J251-4 
< 5 T O.' 

Change the value of capacitor C2965 (location 28) to 33 JLF. 

Change the value of capacitor C2331 (location 48) to 10 pF. 

Change the value of capacitor C2011 (location 58) to 33 JLF. 

Change the value of capacitor C2113 (location 88) to 10 pF. 

Remove capacitors C2860 and C2870 (location 2C). 

Page 3 of 4 
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Replace pages 1-1 through 1-8,4-11 & 4-12,4-17 & 4-18, and 5-17 & 5-18. 

REPLACEABLE ELECTRICAL PARTS LlST CHANGES 

CHANGE TO: 

A1 670-0720-08 CIRCUIT BRD ASSYMAIN 
A1 R416 313-1 152-00 RESISTOR.FXD,FILM:1.5Kl-2,0.2W 

SCHEMATICS 

DIAGRAM 6 0 
Change R416 to a 1.5K l-2 resistor. 

REPLACEABLE MECHANICAL PARTS LlST CHANGES 

STANDARD ACCESSORIES 

MANUAL CHANGE INFORMATION 
~ T O U ( C E L L E N C E  

Date: 7-5-90 Change Reference: M73008 

Product: 2445Bl2455B Service Manual Part No.: 070-6862-00 

DESCRlPTlON Product Group 38 

EFFECTIVE SERIAL NUMBERS: 24458 B060000 & ABOVE 

COVER PAGE 

CHANGE TO: 

FIG. 1-1 334-6338-03 1 MARKER,IDENT:MARKED 24458 
FIG. 1-16 334-6339-02 1 MARKER,IDENT:MARKED 24458 

ITEM 9 1 ACCESSORY ASSY:2, P6137 PROBES 
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Section 1 -2445Bl2455B Service 

SPECIFICATION 

INTRODUCTION 

The TEKTRONIX 24458 Oscilloscope is a portable 
200 MHz Bandwidth for instruments with serial 
numbers 8030000 and above or 150 MHz for 
instruments with serial numbers 8029999 and below. 
The 24558 Oscilloscope is a portable 250-MHz 
Bandwidth instrument. Both oscilloscopes have 
four-channel vertical deflection systems. Channel 1 
and Channel 2 provide calibrated deflection factors 
from 2 mV per division to 5 V per division. For each of 
these channels, input impedance is selectable 
between two values: either 1 Mi2 in parallel with 15 pF, 
or 50-R internal termination. Input-signal coupling with 
1 -Mi2 impedance can be selected as either AC or DC. 
Channel 3 and Channel 4 have deflection factors of 
eitherO.l Vor0.5Vperdivision. Eachofthese channels 
has an input impedance of 1 Mi2 in parallel with 15 pF, 
with DC input-signal coupling. 

The trigger system works automatically for most 
signals. They operate in various modes, from any 
channel, with couplingsfora wide rangeof signals. The 
24458 trigger system gives stable displays from dc to 
300 MHz for instruments with serial numbers B030000 
and above or 250 MHz for instruments with serial 
numbers B029999 and below. The 24558 trigger 
system gives stable displays from dc to 500 MHz. 

The horizontal deflection system providescalibrated 
sweep speeds from 1.5 s per division to 1 ns per 
division, including the effects of the XI0 magnifier and 
the calibrated variable between the 1-2-5 steps. 
Horizontal displays include A Sweep, B Sweep 
(delayed), A alternated with B, and CH 1 (for X r /  
displays). 

The AUTO, SAVE, and RECALL features save time 
and prevent errors. Pressing the AUTO Setup button 
gives a workable setup for almost any signal. For 
repetitive measurements, the Save and Recall 
functions record and immediately or sequentially 
restore as many as 30 instrument setups. The SETUP 
buttons operate all instrument functions, including the 
extended function options. 

Direct, on-screen readouts of time measurements, 
voltage measurements, scale factors, trigger levels, 
and auxiliary information also save time and improve 
operator confidence. 

The instruments are shipped with the following 
standard accessories: 

2 Probe packages 
1 Snap-lock accessories pouch 
1 Zip-lock accessories pouch 
1 Operators manual 
1 Power cord (installed) 
1 2-A, 250-V fuse 
1 Clear plastic CRT filter 
1 Blue plastic CRT filter (installed) 
1 Front-panel cover 
1 Operators pocket reference card 

For part numbers and further information about both 
standard and optional accessories, refer to Options 
and Accessories (Section 7) of the instrument's 
Operators manual or the Accessories information at the 
rear of this manual. Your Tektronix representative or 
local Tektronix Field Office can also provide 
accessories information and ordering assistance. 

PERFORMANCE CONDITIONS 

The following electrical characteristics (Tables 1-1 
through 1-5) are valid for the instrument when it has 
been adjusted at an ambient temperature between 
+20°C and + 30°C has had a warm-up period of at 
least 20 minutes, and is operating at an ambient 
temperature between -15OC and +55OC (unless 
otherwise noted). 

Items listed in the 'Performance Requirements" 
column define the measurement capabilities of the 
instruments. Supplementary measurement conditions 
may also be listed in the 'Performance Requirements" 
column. 

Mechanical characteristics are listed in Table 1-6. 

Environmental characteristics are given in Table 1-7. 
The oscilloscope meets the environmental 
requirements of MIL-T-28800C for Type Ill, Class 3, 
Style C equipment, with the humidity and temperature 
requirements defined in paragraphs 3.9.2.2, 3.9.2.3, 
and 3.9.2.4. 
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Specification-2445Bl2455B Service 

Table 1-1 7 
24458-24558 Electrical Characteristics 

Accuracy 

Characteristics 

On-Graticule Accuracy 

Performance Requirements 

-- 

AV Accuracy (using cursors over entire 
graticule area) 

-15OCt0 +15OCand +35OCto +55OC 

1 M a  input, noninverted. 

VERTICAL DEFLECTION SYSTEM-CHANNEL 1 AND CHANNEL 2 

Within k 2% at any VOLTS/DIV setting for a four or five division sig- 
nal centered on the screen. 

Deflection Factor 

Range 

-c (1.25% of reading + 0.03 div + signal aberrations). 

2 mVldivision to 5 Vldivision in a 1-2-5 sequence of 11 steps. 

Add +. 2% of read in^.^ 

50 0 Coupling / Add + 1 % of reading. 

CH 2 lnverted I Add + 1 % of reading. 

Frequency Response 

AV Range 

VIDIV VARiable, noninverted 

-3 dB Bandwidth 

-c 8 X VOLTSIDIV setting." 

Continuously variable between VOLTSIDIV settings. Extends 
deflection factor to r 12.5 V/division. 

Bandwidth is measured with a leveled, low distortion, 50-a 
source, sine-wave generator, terminated in 50 a. The reference 
signal amplitude is set at the lesser of 6 divisions or the maximum 
leveled amplitude. External termination bandwidth is checked 
with a 4 division reference signal. T 

Bandwidth with probe is checked using a BNC-to-probe-tip 
(01 3-0227-00) adapter. 

Bandwidth with external termination is checked using a BNC 50-0 
feed-through terminator (01 1-0049-01). 

Using standard accessory probe or internal 50-fl termination. 

(For instruments with serial numbers 
B030000andabove) 

(For instruments with serial numbers 
8029999 and below) 

-4.7 dB Bandwidth Using 50-0 external termination on 1-Mi2 input. 

+35OC to + S 0 C  I Dc to 200 MHz. 

.Performance requirements not checked in manual. 

blf the instrument is subjected to "greater than" 85% relative humidity, bandwidth is reduced by 50 MHz. The instrument thern 
T 

requires more than 50 hours of operation at "less than" 60% relative humidity before full bandwidth is restored. 
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Specification -2445812455B Service 

Table 1-1 (cont) 

'Performance requirement not checked in manual. 

Characteristics 

Frequency Response (cont) 

24458 

(For instruments with serial numbers 
B030000 and above) 

+ 15OC to +35OC 

-15OC to + 15OC and +35OCto +55"C 

(For instruments with serial numbers 
8029999 and below) 

AC Coupled, Lower -3 dB Frequency 

With Standard Accessory Probe 

Step Response Rise Time 

24558 

24458 

(For instrumentswith serial numbers 8030000 
and above) 

(For instruments with serial numbers B029999 
and below) 

Channel Isolation 

Displayed Channel 2 Signal Delay with Respect to 
Channel 1 Signal 

lnput R and C (1 Ma) 

Resistance 

Capacitance 

Maximum lnput Voltage 

DC, AC, or GND Coupled 
A 

lnput R (50 R)  

Resistance 

VSWR 

Maximum lnput Voltage A 
Cascaded Operation 

Deflection Factor 

CMRR (ADD Mode with Channel 2 inverted) 

Performance Requirements 

Dc to 200 MHz.b 

DCto 175 MHz. 

Dc to 150 MHz. 

10 Hz or less. 

1 Hz or less.a 

Calculated from T,,0.35/BW.a 

51.4 ns. 

(1.75 ns. 

52.33 ns. 

2100:l attenuation of deselected channel at 100 MHz; 250: l  at 
350 MHz, for an eight-division input signal from 5 mV per division 
to 500 mV per division, with equal VOLTSIDIV settings on both 
channels. 

Adjustable through a range of at least -500 ps to + 500 p ~ . ~  

1 MR & 0.5%.a 

15pF k 2 ~ F . ~  

400 V (dc + peak ac). 

800 V p-p ac at 10 kHz or less.a 

5 0 ~  1%: 

<1:3:1 for dc to Nominal Bandwidth. 

5 V rms, averaged for 1 second; ? 50 V peak. 

Channel 2 Vertical Signal Output into Channel 1 input; DC 
coupled using a 50 R RG-58ClU coaxial cable, with 1 MR DC or 
1 MR AC Channel 1 input coupling; with Channel 1 and 
Channel 2 VOLTS1 DIV set at 2 mV and 20 MHz Bandwidth 
Limit On. 

200 J.LV per division + 10%. 

At least 20:l at 50 MHz for common-mode signals of eight divisions 
or less, with VAR VOLTS/DIV control adjusted for best CMRR at 
50 kHz, at any VOLTS/DIV setting. 
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Specification-2445Bl2455B Service 

T 
Table 1-1 (cont) I 

VERTICAL DEFLECTION SYSTEM-CHANNEL 3 AND CHANNEL 4 
- - 

Characteristics Performance Requirements 

.Performance requirements not checked in manual. 

Deflection Factors 
Values 

Accuracy 

Frequency Response 

-3 dB Bandwidth 

24558 
+ 15OC to + 35OC 

-15°Cto+150Cand+350Cto+550C 

24458 

(For instruments with serial numbers 
B030000 and above) 

+ 15OC to +35OC 

-15°Cto+150Cand+350Cto+550C 

(For instruments with serial numbers 
B029999 and below) 

-4.7 dB Bandwidth 

24558 
+ 15OC to + 35OC 

-15OCt0 + 15OC 
and +35OC to +55OC 

24458 

(For instruments with serial numbers 
B030000 and above) 

+ 15OC to +35'C 

-15'Cto +15OCand +35'Cto +55OC 

(For instruments with serial numbers 
B029999 and below) 

blf the instrument is subjected to "greater than3'85% relative humidity, bandwidth is reduced by 50 MHz.The instrumentthen requires more 
than 50 hours of operation at "less than" 60% relative humidity before full bandwidth is restored. 

100 mV and 500 mV per division. 

Within +lo%. 

Bandwidth is measured with a leveled, low distortion, 5 0 4  
source, sine-wave generator, terminated in 50 a. The reference 
signal amplitude is set at the lesser of 6 divisions or the maximum 
leveled amplitude. External termination bandwidth is checked 
with a 4 division reference signal. 

Bandwidth with probe is checked using a BNC-to-probe-tip 
(01 3-0227-00) adapter. 

Bandwidth with external termination is checked using a BNC 5 0 4  
feed-through terminator (01 1-0049-01). 

Using standard accessory probe. 

Dc to 250 MHz.b 

Dct0200MHz.~ 

Dc to 200 MHz.b 

Dcf0175MHz.~ 

Dc to 150 MHz. 

Using 5042 external termination. 

Dc to 250 MHz.a 

DC to 200 MHz. 

Dc to 200 MHz.a 

Dcto 175 MHz. 

Dc to 150 MHz.a 
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Specification -24458124558 Service 

f- Table 1-1 (cont) 

VERTICAL DEFLECTION SYSTEM -ALL CHANNELS 

Characteristics 

Step Response Rise Time 

24558 

24458 

(For instruments with serial numbers B030000 
and above) 

(For instruments with serial numbers B029999 
and below) 

Channel Isolation 

Signal Delay Between Channel 1 and Either 
Channel 3 or Channel 4 

Input Resistance 

Input Capacitance 

Maximum Input Voltage 

Performance Requirements 

Calculated from T, = 0.35lBW. 

- <I .4 ns. 

51.75 ns. 

52.33 ns. 

250:l  attenuation of deselected channel at 100 MHz with an 
8-division input signal. 

Within kl.0 ns, measured at the 50% points." 

1 M a  +I%." 

15 pF +3 pF." 

400 V (dc + peak ac). 
800 V p-p ac at 10 kHz or less." 

TRIGGERING 

Low-frequency Linearity 

Bandwidth Limiter 

Vertical Signal Delay 

Chopped Mode Switching Rate 

0.1 division or less compression or expansion of a two-division, 
center-screen signal when positioned anywhere within 
graticule area. 

Reduces upper 3 dB bandpass to a limit of 13 MHz to 24 MHz. 

At least 30 ns of the sweep is displayed before the triggering 
event is displayed at any SECIDIV 2 1 0  nsldiv. At 5 nsldiv, at 
least 10 ns of the sweep is displayed before the triggering event." 

With displayed SECIDIV in the 20 ps to 2 ~ ~ s l d i v  range, the 
switching rate is 2.5 MHz ?0.2%. Otherwise, the switching rate is 
1 MHz +0.2%. The display cycle rate equals the chop switching 
rate divided by the number of channels displayed. The chop 
switching rate is modulated slightly to minimize waveform breaks 
with repetitive signals." 

'Performance requirement not checked in manual. 

Minimum P-P Signal Amplitude for StableTriggering 
from Channel 1 or Channel 2 Source 

24558 

DC Coupled 

NOISE REJ Coupled 

AC Coupled 

0.35 division from dc to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. 

11.2 divisions from dc to 50 MHz; increasing to 3 divisions at 
300 MHz and 4.5 divisions at 500 MHz. 

0.35 division from 60 Hz to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. Attenuates signals below 
60 Hz. 
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Specification-24458124558 Service 

/ 

Table 1-1 (cont) 

Characteristics 

HF REJ Coupled 

LF REJ Coupled 

24458 

(For instruments with serial numbers 8030000 
and above) 

DC Coupled 

NOISE REJ Coupled 

AC Coupled 

HF REJ Coupled 

LF REJ Coupled 

(For instruments with serial numbers 8029999 
and below) 

DC Coupled 

NOISE REJ Coupled 

AC Coupled 

HF REJ Coupled 

LF REJ Coupled 

Minimum P-P Signal Amplitude for Stable Triggering 
from ADD Source 

Minimum P-P Signal Amplitude for Stable Triggering 
from CH 3 or CH 4 Source 

Minimum P-P Signal Amplitude for Stable Triggering 
from Composite, Multiple Channel Source, ALT 
Vertical Mode 

Maximum P-P Signal Rejected by NOISE REJ 
COUPLING Signals Within the Vertical Bandwidth 

CH 1 or CH 2 SOURCE 

CH 3 or CH 4 SOURCE 

Performance Requirements 

0.5 division from dc to 30 kHz. 

0.5 division from 80 kHz to 50 MHz; increasing to 1.0 division at 
300 MHz and 1.5 divisions at 500 MHz. 

0.35 division from dc to 50 MHz; increasing to 1.0 division at 
200 MHz and 1.5 divisions at 300 MHz. 

51.2 divisions from dc to 50 MHz; increasing to 3 divisions at 
200 MHz and 4.5 divisions at 300 MHz. 

0.35 division from 60 Hz to 50 MHz; increasing to 1.0 division at 
200 MHz and 1.5 divisions at 300 MHz. Attenuates signals below 
60 Hz. 

0.5 division from dc to 30 kHz. 

0.50 division from 80 kHz to 50 MHz; increasing to 1.0 division at 
200 MHz and 1.5 divisions at 300 MHz. 

0.35 division from dc to 50 MHz; increasing to 1.5 divisions at 
250 MHz. 

21.2 divisions from dc to 50 MHz; increasing to 4.5 divisions at 
250 MHz. 

0.35 division from 60 Hz to 50 MHz; increasing to 1.5 divisions at 
250 MHz. Attenuates signals below 60 Hz. 

0.5 division from dc to 30 kHz. 

0.50 division from 80 kHz to 50 MHz; increasing to 1.5 divisions at 
250 MHz. 

Add 0.5 division to CH 1 or CH 2 requirement at 300 MHz and 
500 MHz for 2455B. 

0.5 X CH 1 or CH 2 requirement. 

Add 1 division to the single-channel source specification. 

Checked at 50 mV per division. 

20.4 division for VOLTSIDIV settings of 10 mVldiv and higher. 

Maximum noise amplitude rejected is reduced at 2 mVldiv and 
5 mvldiv. 

20.2 d i~ is ion .~  

'Performance requirement not check in manual. 

-\ 
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Specification -24456124558 Service 

Characteristics 

Jitter 

24558 

24458 

(For instruments with serial numbers B030000 
and above) 

(For instruments with serial numbers 8029999 
and below) 

LEVEL Control Range 

CH 1 or CH 2 SOURCE 

CH 3 or CH 4 SOURCE 

LEVEL Readout Accuracy 

CH 1 or CH 2 SOURCE 

+ 15OC to +3S0C 

-15OC to + 15OC and +35OC to +55OC 

50 fi Input 

CH 2 Inverted 

Table 1-1 (cont) 

Performance Requirements 

1 5 0  ps with 5 divisions of 250 MHz at 1 nsldivision. 

1 1 0 0  ps with 5 divisions of 200 MHz at 1 nsldivision. 

1 1 0 0  ps with 5 divisions of 150 MHz at 1 nsldivision. 

+18 X VOLTSIDIV setting." 

+9 X VOLTSIDIV setting." 

For triggering signals with transition times greater than 20 ns. 

Within +[3% of reading + 3% of p-p signal + 0.2 division + 
0.5 mV + (0.5 mV X probe attenuation factor)] with Vertical lnput 
at 1 M a  DC, CH 2 Source Not Inverted, and Trigger DC Coupled. 

Add 1.5 mV X probe attenuation to + 15OC to + 35OC 
specification." 

Add +1% to 1 M f i  input specification." 

Add + I %  of reading to non-inverted specification." 

NOISE REJ Coupled 

r'; CH 3 or CH 4 SOURCE 

A SECIDIV Setting I 

Add k0.6 division to DC Coupled specifications." 

Within +[3% of reading + 4% of p-p signal + 0.1 division + 
(0.5 mV X probe attenuation factor)] and Trigger DC Coupled." 

NOISE REJ Coupled 

AUTO LVL Mode Maximum Triggering Signal Period 

< 10 ms I ~t least 20 ms." 

Add k0.3 division to the DC Coupled specification. 

10 ms to 50 ms I At least four times the A SECIDIV setting." 

A SECIDIV Setting I 

> 50 is 
AUTO Mode Maximum Triggering Signal Period 

AUTO LVL Mode Trigger Acquisition Time 

At least 200 m ~ . ~  

Trigger Holdoff 

At least 80 ms." 
- 

At least 16 times the A SECIDIV setting. 

At least 800 ms. 

Eight to 100 times the AUTO LVL Mode maximum triggering signal 
period, depending on the triggering signal period and waveform. 

'Performance requirement not check in manual. 

Minimum 

Variable 

SLOPE Selection 

The greater of the A SECIDIV setting value or2 ps, within + 33% to 
- lo%, except 1 ps at 5 nsldiv. a 

b 

Increases trigger holdoff to 10 to 25 times the minimum holdoff. 

Conforms to trigger-source waveform or ac power-source 
waveform. 

f' 
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Specification -24458124558 Service 

Table 1-1 (cont) 

.Performance requirement not check in manual. 
7 

Characteristics 

A Sweep Time Base Range 

B Sweep Time Base Range 

Timing Accuracy 

Sweep Accuracy Unmagnified 

At Accuracy With Cursors, Unmagnified 

, At Accuracy With Sweep Delay 

Delay Accuracy, A-Sweep Trigger to Start of B 
Sweep 

B-Sweep Accuracy and At Accuracy with Cursorson 
B Sweep 

XI0 MAG Accuracy 

500 msor200 ms/divTimingAccuracy (ASweeponly) 

SECIDIV VAR Timing Accuracy 

Timing Accuracy ( -  15OC to + 15OC and + 35OC to 
+ 55OC) 

At Readout Resolution 

At Range 

Sweep Delay Range 

Delay Jitter 

Horizontal POSiTlON Range 

X-Y Operation 

X-Axis Deflection Factor Range, Variable, and In- 
put Characteristics 

Deflection Factor Accuracy 

X-Axis Bandwidth 

Phase Difference Between X and Y with BW Limit 
Off 

X-Axis Low-frequency Linearity 

Performance Requirements 

500 msldiv to 10 nsldiv in a 1-2-5 sequence of 24 steps. XI0 MAG 
extends maximum sweep rate to 1 nsldiv. 

50 msldivto 10 nsldiv in a 1 -2-5sequenceof 21 steps. XI0 MAGex- 
tends maximum sweep rate to 1 nsldiv. 

+ 15OC to + 35OC, A Sweep, with SECIDIV at 100 msldiv or faster. 

+(0.7% of time interval + 0.6% of full scale). 

+(0.5% of time interval + 0.3% of full scale). 

*(0.3% of time interval + 0.1% of full scale + 200 ps). 

+(0.3% of delay setting + 0.6% of full scale) + 0 to -25 ns. 

Add +0.3% of time interval to A Sweep specifications. 

Add *0.5% of time interval to unmagnified Sweep and At Cursors 
specifications. Exclude the first 0.5 division after the sweep starts 
(the first 0.5% of the full 100 division sweep). 

Add i0.5% of interval to specificationsfor A SECIDIV at 100 ms or 
faster. 

Add 2% of time interval to sweep accuracy specifications when VAR 
is out of detent. 

Add +0.2% of time interval to all At and delay specifications. Add 
*0.5% of interval to sweep accuracy spe~ification.~ 

Greater of either 20 ps or 0.25% of full scale.a 

+ I0  times A SECIDIV setting with Cursors, i9.95 times A SECIDIV 
setting with Sweep D e l a ~ . ~  

0 to 9.95 times the A SECIDIVsetting, from 500 msto 20 ns. ASweep 
triggering event isobservableon B Sweepwith zerodelay setting for 
A SECIDIV settings of 10 ~s or f a~ te r .~  

Within0.004% (one part or less in25,OOO) ofthe maximumavailable 
delay, plus 50 psa 

Start of 1 ms per division sweepcan be positioned fromright of grati- 
cule center to at least 10 divisions left of graticule center. Some por- 
tion of 1 ms per division sweep is always visible with XI0 MAG off.a 

Same as Channel 1 .a 

Same as Channel 1. 

Dc to 3 MHz. 

5 1  from dc to 1 MHz; 5 3 '  from 1 MHz to 2 MHz. 

0.1 division or less compression or expansion of a two-division, 
center-screen signal when positioned within the graticule area. 

HORIZONTAL DEFLECTION SYSTEM 
- -- 
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Performance Check4445Bl2455B Service 

4. Check Channel 2 Delay. 

c. Set: 

VERTICAL 

CH 1 and CH 2 MODE On 

CH 3 and CH 4 MODE Off 

20 MHz BW LIMIT Off 

CH 1 and CH 2 
Input Coupling 50sZ DC 

CH 1 and CH 2 
VOLTS/DIV 10 mV 

HORIZONTAL 

A SECIDIV 1 1s (knob in) 

TRIGGER 

SOURCE CH 1 

d. Connect a 100 kHz, fast-rise, positive-going signal 
fromthe Calibration Generatortothe CH 1 ORXandtheCH2 
input connectors via a 50 BNC cable, a 5X attenuator and 
a Dual-Input Coupler. 

e. Set the output level of the Calibration Generator for an 
approximate 5-division, vertically-centered display for both 

r channels- 
f. Useeitherthe CH 1 orCH 2VARcontrol to matchsignal 

amplitude between both channels. 

g. Set: 

A SECIDIV 10 ns (knob in) 

XI0 MAG On 

j. CHECK-A control will position the CH 2 display 
0.5 division or more (500 ps) to either side of the CH 1 
display. 

k. Superimpose the rising edges of the pulses using the 
A control. 

I. Turn XI0 MAG off and push in the SECIDIV knob. 

m. Disconnect the test setup. 

5. Check Vertical Bandwidth -All Channels. 

a. Set: 

HORIZONTAL 

A SECIDIV 50 FS (knob in) 

TRIGGER 

SOURCE VERT 

NOTE 

Select channels to set VOLTSIDIV: 

VOLTSIDIV 

CH 1 and CH 2 

CH 3 and CH 4 

VAR 

CH 1 and CH 2 Calibrated (in detent) 

h. Use the Horizontal POSITION control to move the VERTICAL MODE 
rising edges of the CH 1 and CH 2 displays to graticule 
center. 

CH 1 On 

CH 2, CH 3, and CH 4 Off 
i. Pull the SECIDIV knob out to activate the CH 2 DLY 

feature. lnput Coupling 

NOTE 
CH 1 and CH 2 5 0 n D C  

If the readout displays "CH 2 DLY DISABLED" 
instead of "CH 2 DLY-TURN A" the delay b. Connect the output of the Primary Leveled Sine-Wave 
matching feature has been disabled and the Generator to the CH 1 OR X input connector via a precision 
remainder of this subsection cannot be 50 fl BNC cable and any combination ofthe lox, 5X, or 2X 
performed. In this case, proceed to subsection Attenuators needed to reduce the signal amplitude to the 
5 below. level called out in the next step. 
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c. Set the generator output level for a 6-division display p. Set the generator output for a 4-division display at the 
at the reference frequency, then change the generator reference frequency, then change the generator frequency 
output to 150 MHz for the 24458 instruments with serial to 150 MHz for the 24458 instruments with serial numbers 
numbers 8030000 and above or to 100 MHz for the 24458 8030000and above orto 100 MHzforthe 2445B instruments 
instruments with serial numbers 8029999 and below or to with serial numbers 8029999 and below or to 200 MHz for 
200 MHz for the 24558. the 2455B. 

d. CHECK-Signal display amplitude is4.25 divisionsor 
greater while sweeping the generator frequency from q. CHECK-Signal display amplitude is2.82divisionsor 

greater while sweeping the generator frequency from 150 MHz to 200 MHz for the 24458 instruments with serial 
150 MHz to 200 MHz for the 2445B instruments with serial 

numbers 8030000 and above Or from loo MHz to 150 MHz numbers 8030000 and above or from 100 MHz to 150 MHz for the 24458 instruments with serial numbers 8029999and for the 2445B instruments with serial numbers B029999 and 
below or from 200 MHz to 250 MHz for the 24558. 

below or from 200 MHz to 250 MHz for the 24558. 

e. Set the VOLTSIDIV to 0.5 V and repeat parts c and d. 
r. Move thesignal to CH 4 and set the VERTICAL MODE 

f. Set the VOLTSIDIV to 1 V and the generator output to display CH 

level fora 4-division dis~lavat the referencefreauency, then 
change the generator frequency to 150 MHz f i r  the 24458 
instruments with serial numbers 8030000 and above or to s. CHECK- Repeat parts k through q for CH 4. 

100 MHz for the 24458 instruments with serial numbers 
8029999 and below or to 200 MHz for the 24558. 

t. Disconnect the test setup. 

g. CHECK-Signal display amplitude is2.82divisionsor 
greater while sweeping the generator frequency from 
150 MHz to 200 MHz for the 24458 instruments with Serial 6. Check Common Mode Rejection Ratio 
numbers 8030000 and above or from 100 MHz to 150 MHz 
for the24458 instruments with serial numbers 8029999and (CMRR). 7 
below or from 200 MHz to 250 MHz for the 24558. 

a. Set: 

h. Move the signal to CH 2 input connector and set the 
VERTICAL MODE to disable CH 1 and display CH 2. 

i. CHECK- Repeat parts c through g for CH 2. 

j. Set the VERTICAL MODE to display CH 3 only. 

k. Attach the standard-accessory 10X probe (supplied 

NOTE 

Select channels to set VOLTSIDIV. 

VOLTSIDIV 

CH 1 and CH 2 

with the instrument) to the CH 3 input connector and the CH 1 and CH 2 VAR In detent 
probe tip to the CALIBRATOR terminal. 

VERTICAL 

I. Set the SECIDIV (knob in) to 1 ms. 

m. Adjust probe compensation for the best flat top on 
the square-wave signal display. 

n. Disconnect the probe tip from the CALIBRATOR 
terminal. Remove the grabber tip from the probe, unscrew 
and remove the plastic barrel, and connect the probe to the 
output of the Primary Sine-Wave Generator via a 
BNC-to-probe-tip adapter. 

o. Set the SEC/DIV to 50 ps (knob in). 

CH 1, ADD, and INVERT On 

CH 2, CH 3, and CH 4 Off 

Input Coupling 

CH 1 and CH 2 50 i2 DC 

HORIZONTAL 

A SECIDIV 50 FS (knob in) 

TRIGGER 

SOURCE CH 1 

b. Connect a reference frequency signal from the 
Primary Leveled Sine-Wave Generatorto the CH 1 OR X and 
CH2 input connectorsviaa50n BNCcable, a 5X attenuator, r\ 

and a Dual-Input Coupler. 
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1. Function Generator (60 Hz. 30 kHz and 80 kHz). Table 4-5 
CH 1 or CH 2 Triggering Conditions 

2. Primary Leveled Sine-Wave Generator (50 MHz, 
200 MHz and 250 MHz). 

3. Secondary Leveled Sine-Wave Generator (300 MHz 
and 500 MHz). 

NOTE 

To obtain signal amplitudes less than 1 division, 
first set the signal for either 4, 5, or 10 times the 
specified amplitude; then reduce the amplitude 
by a factor of 4, 5, or 10 by increasing the 
VOLTSIDIV settings as necessary, 

c. For each combination listed in the table, set the 
generator Test Frequency and the oscilloscope TRIGGER 
COUPLING as indicated, performing the following steps to 
verify the Triggering levels in each setup. 

d. Set the VOLTSIDIV and the generator output level to 
obtain the test signal amplitude indicated for the particular 
combination being tested. When checking channel 1 and 
channel 2 500 MHz triggering, also adjust the VOLTSIDIV 
VAR for the correct input level. 

e. Set the A SECIDIV and the XI0 MAG to obtain a 
well-defined display of the test signal. 

NOTE 

Normally, unless trigger sensitivity is very close to 
the specified limits, it is sufficient to check each of 
the indicated frequency-coupling combinations 
listed in the table in Channel 1 only; checks for 
Channels 2, 3 and 4 need only be done in DC 
COUPLING (to verify signal path). 

f. CHECK-For a stable triggered display (unless 
otherwise indicated) for each of the Test 
Frequency-TRIGGER COUPLING combinations listed in 
Table 4-5. When testing the 150 MHz 24458 or 250 MHz 
24558 triggering, check that trigger jitter is e l 0 0  ps 
(0.2 division at 5 nsldiv with XI0 MAG), with 5 divisions of 
signal and TRIGGER LEVEL adjusted for minimum jitter. 

r g. Press the ADD button to select the function and press 
the CH 1 button to turn off the CH 1 display. 

.Not necessary to check. 

200 
MHzb 

250 
MHz 

24458 
only 

300 
MHzb 

300 
MHz 

24558 
only 

500 
MHz 

24558 
only 

bFor 2445B instruments with serial numbers B030000 and above. 

h. Repeat the DC TRIGGER COUPLING tests of 
Table 4-5 while in the ADD mode, adding 0.5 DIV to the 
24558 300 and 500 MHz amplitudes and adding 0.5 DIV to 
the 24458 150 and 250 MHz amplitudes. 

1.0 
Div 

1.5 
Div 

1.5 
Div 

1.0 
Div 

1.5 
Div 

i. Movethesignal tothe CH2 input connector and repeat 
step h for CH 2. 

j. Press the CH 2 button to select the channel and press 
the ADD button to turn off the ADD display. 

3.0 
Div 

4.5 
Div 

4.5 
Div 

3.0 
Div 

4.5 
Div 

k. Repeat the DC TRIGGER COUPLING tests of 
Table 4-5 while in CH 2 mode. 

NoTrigger 
Freeruns 
at 3.0 Div 

NoTrigger 
Freeruns 
at 3.0 Div 

a 

NoTrigger 
Freeruns 
at 3.0 Div 

a 

1.0 
Div 

1.5 
Div 

1.5 
Div 

1.0 
Div 

1.5 
Div 

1 .O 
Div 

1.5 
Div 

1.5 
Div 

1 .O 
Div 

1.5 
Div 
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I. If trigger sensitivity is close to the specified limits 
given in steps c through k above, test all of the 
frequency-coupling combinations given in Table 4-5 for 
CH 2. 

m. Move the test signal to CH 3 and CH 4 in turn and 
repeat parts c through f using Table 4-6. 

Table 4-6 
CH 3 or CH 4 Triggering Conditions 

o. Pull the SECIDIV knob out and set the B SECIDIV 
one setting (CW) faster than the A SECIDIV setting, then 
push the SECIDIV knob back in. 

50 MHz 

200 
MHzb 

300 
MHz 

24558 
Only 

300 
MHzb 

500 
MHz 

24558 
Only 

NOTE 

On CTTinstruments, rotate the A REF OR DLYPOS 
control for the specified delay. As the control is 
rotated, the readout delay value will be followed by 
the word "SET". This value shows the approximate 
delay. A few seconds after control movement has 
stopped, the word "SET" will disappear and the 
readout delay value as measured by the CTT will 
appear. This is normal operation and not cause 
for concern. 

0.18 
Div 

0.5 
Div 

0.5 
Div 

0.75 
Div 

0.75 
Div 

p. Verify that the CRT readout displays DLY and not At. If 
A t  isdisplayed, pressthe At  button in and release itto select 
the DLY function. When DLY is displayed, rotate the A REF 
OR DLY POS control CCW until the readout display 
indicates zero delay. (The display will indicate DLY?, which , 

is normal.) 

q. Press the A18 TRlG button to select the B TRIGGER. 

r. Set B TRIGGER MODE to TRlG AFT DLY and adjust 
TRIGGER LEVEL for a stable signal display. 

0.6 
Div 

1.5 
Div 

1.5 
Div 

2.25 
Div 

2.25 
Div 

s. Repeat pans a through m for B TRIGGER, changing 
the SECIDIV and XI0 MAG as required to maintain a 
well-defined display. 

t. Disconnect the test setup. 

NoTrigger 
Freeruns 
at 0.6 Div 

No Trigger 
Freeruns 
at 1.5 Div 

No Trigger 
Freeruns 
at 1.5 Div 

a 

a 

2. Check Composite Triggering. 

a. Set: 

0.18 
Div 

0.5 
Div 

0.5 
Div 

0.75 
Div 

0.75 
Div 

VERTICAL 

0.18 
Div 

0.5 
Div 

0.5 
Div 

0.75 
Div 

0.75 
Div 

CH 1, CH 2, CH 3, On 
and CH 4 

ADD Off 

CHOPIALT A LT 

Input Coupling 

CH 1 and CH 2 1 MR DC 

TRIGGER 
.Not necessary to check. 
bFor 24458 instruments with serial numbers B030000 and above. AIB TRlG 

n. Set: MODE 

SOURCE 

TRIGGER 

MODE 

LEVEL 

AUTO 

Fully clockwise 

A 

NORM 

CH 1 

COUPLING DC 

HORIZONTAL 

A SECIDIV 10 ps (knob in) 
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r 5. ChecklAdjust Hours On end Power On/Off d. Connect the high-amplitude output of the Calibration 

cycles. Generator to the CH 1 OR X input connector via a 50 BNC 
cable, a Tunnel Diode Pulser, and a 5X attenuator. 

a. Scroll to CAL 05. e. Set the generator Periodswitch to 100 kHz, and set the 
generator amplitude control to maximum. 

b. Press and release the upper TRIGGER COUPLING 
switch to initiate the routine. f. Rotate thepulserTriggercontrol CW (from afully CCW 

position) until a stable pulse first appears on the graticule. 

c. CHECK- ~~~d~~~ indicates HRS ON xxx PWR Overadjustment of the pulser Trigger control will lead to 
xxx and R E F  HRS A PWR PUSH MAG erroneous transient response adjustment. Display 

amplitude will be approximately 5 divisions. The 
oscilloscope TRIGGER LEVEL control may need to be 

d. Press and release the lower TRIGGER SOURCE and adjusted to obtain a stable trigger. 
then press and release the lower TRIGGER MODE to reset 
HRS ON and PWR ONIOFF to zero. 

NOTE 

NOTE 

HRS ON and PWR ONIOFF can be set to any value 
from 0-99999 with the A REF and A controls. 

As a guide when performing the following 
adjustments, optimum performance is achieved 
when the CH 1 and CH is tep  response aberrations 
are 5 4% over the first 10 ns of the pulse when 
using 10 mVldivision deflection factors 
(5 0.2 division on a 5-division signal). 

e. Press and release the lower TRIGGER COUPLING 
switch to exit routine. g. Press and release the upper TRIGGER COUPLING 

button twice to advance to step 3. 

n h. CHECK- Readout indicates ADJ A (step) 3, 10 mV, 

CAL 06-VERTICAL TRANSIENT 10 ns. 

RESPONSE i .  ADJUST-Trans Resp Adjustments C403, R410, 
(A417 on 24558 instruments) , and A for flattest corner over 
first 5 ns. The total system will tune up best if the indicator 
cursor is in the 8th or 9th horizontal division. 

6. CheckJAdjust Vertical Transient Response 
NOTE 

NOTE 
Inductor L403 is a selectable component chosen 
to match transient response characteristics of the 
Vertical system. If spreading the coil turns will not 

If CAL 02 was not performed, the adjustments in 
, correct the front corner overshoot, a smaller value 

this subsection should only be performed if those coil should be installed. Likewise, a larger coil can 
constants that would have been set in CAL 02 are be installed to raise the front corner. The proper 
known to be correct. coils to use are: 

a. Scroll to CAL 06. 

b. Press and release the upper TRIGGER COUPLING 
button to initiate the routine. 

90 nH-5 turn inductor Part No. 108-0620-00 
80 nH-4 turn inductor Part No. 108-0552-00 
60 nH-3 turn inductor Part No. 108-0420-00 
45 nH-2 turn inductor Part No. 108-0578-00 

j. Turn A SECIDIV VAR control CCW and ADJUST CRT 
c. CHECK- Readout indicates ADJ A (step) 1, 10 mV, termination (R1501) for flattest waveform over the first 

100 ns. 0.2 division. 
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k. Set SECIDIV VAR to detent. NOTE 

I. Press and release the upper TRIGGER COUPLING 
button. 

m. CHECK-Readout indicates ADJ A (step) 4, 
10 mV, 100 ns. 

n. Connect the high amplitude generator, Tunnel Diode 
Pulser, 5X attenuator combination to CH 2 input via a 50 SZ 
BNC cable. 

NOTE 

Some compromise may be necessary between 
step I and 2 for the flattest response in the first 
100 ns. 

v. Press and release the lower TRIGGER COUPLING 
button to return to step 1. 

w. Disconnect the Calibration Generator and connect the 
Secondary Leveled Sine-Wave Generator head to the CH 1 
input via a 10X attenuator. 

Pressing the lower TRIGGER COUPLING button at x. Set the generator for a 6-division display at the 

any ster, of CAL 06 will return to step I .  By then reference frequency. - .  
pressing the upper TRIGGER COUPLING button 
repeatedly, the routine can be advanced to the y. Changethegenerator output frequency to200 MHzfor 

desired step. This is useful forcalsteps 1,2,3, and the 24458 instruments with serial numbers 6030000 and 

4 which may require some compromise of above or to 150 MHz for the 24458 instruments with serial 

adjustments. numbers 8029999 and below or to 250 MHz for the 24558. 

z. CHECK- Display amplitude is between 4.4 divisions 

o. ADJUST-A for the flattest waveform. and 6 divisions while the generator frequency is changed 
from 200 MHz to 150 MHz for the 24456 instruments with 
serial numbers B030000 and above or 150 MHz to 100 MHz 

NOTE for the 24458 instruments with serial numbers B029999and 
below or from 250 MHz to 150 MHz for the 2455B. This 

Some compromise may be necessary between bandwidth provides optimum performance of the Vertical 
step 3 and 4 for the flattest corner over first 5 ns. system. 

p. Press and release the lower TRIGGER COUPLING 
button to return to step 1. 

q. Connect the high amplitude generator, Tunnel Diode 
pulser, 5X attenuator combination to CH 1 input via a 50 SZ 
BNC cable. 

r. ADJUST-Trans Resp adjustments (R605, R403, 
C404, C601, and R1501) for the flattest response in the first 
100 ns. 

s. Press and release the upper TRIGGER COUPLING 
button. 

aa. Press and release the upper TRIGGER COUPLING 
switch. 

ab. Check- Readout indicates ADJ A (step) 2,10 mV, 
10 ns. 

ac. Connect the Secondary Leveled Sine-Wave 
Generator head to the CH 2 input via a 10X attenuator. 
Repeat steps x through aa for CH 2. 

ad. Connect the high amplitude generator, Tunnel 
Diode Pulser, 5X attenuator combination to CH 1 OR X input 
via a 50 fi BNC cable. 

t. CHECK-Readout indicates ADJ A (step) 2, 10 mV, ae. Check- Readout indicatesADJ A (step) 3,10 mV, 
100 ns. 10 ns. 

u. Connect the high amplitude generator, Tunnel Diode af. ADJUST-Trans Resp adjustments R410, C403, 
pulser, 5X attenuator combination to CH 2 input via a 50 SZ (R417 on the 24558 instrument) and the A control for best 
BNC cable. response if necessary. 
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MANUAL CHANGE INFORMATION 
COMM~TED TO EXCELLENCE Date: 21 - ocT -~~  Change Reference: M68266 

Product: 2445Bl2455B Service Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE FOR SERIAL NUMBERS: 6051253 AND ABOVE 

Change Replaceable Electrical Parts to: 

A1 C966 285-1 356-00 CAP,FXD,MTLZD: .047UF,20% ,250V 
A1 C967 
A1 R947 321 -0103-00 RES,FXD,FILM:115 OHM,1%,0.125W 

A2A1 C1222 285-1 356-00 CAP,FXD, MTLZD: .047UF,20% ,250V 
A2A1 C1245 

A9C1915 285-1 356-00 CAP,FXD,MTLZD: .047UF,20? %,250V 

Page 1 of 1 
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MANUAL CHANGE INFORMATION 
COMMITED TO EXCELLENCE Date: 2 0 - 0 ~ ~ - 9 1  Change Reference: M70011 

Product: 2445Bl2455B Service Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE FOR SERIAL NUMBERS: 2455B, B051077 AND ABOVE 

Change Replaceable Electrical Parts to: 

A1 C520 281 -0777-00 CAP,FXD,CER DI:51 PF,5%,100V 
A1 C544 

Page 1 of 1 
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MANUAL CHANGE INFORMATION 
M ) M M ~ D  TO EXCELLENCE Date: 02-OCT-91 Change Reference: M70855 

Product: 24458124558 Service Manual Part No.: 070-6862-00 

DESCRIPTION Product Group 38 

EFFECTIVE FOR SERIAL NUMBERS: 2445B, B051998 AND ABOVE 

Change Replaceable Electrical Parts to: 

A5CR2230 152-5018-00 SEMICOND DVC,DI:SI,SW,SER,PR,70V 
A5CR2232 
A5CR2420 
A5CR2421 
A5CR2422 
A5CR2423 
A5CR2610 152-5062-00 SEMICOND DVC,DI:DUAL,COMMON ANODE,70V , 
A5CR2620 
A5CR2621 
A5CR2640 

Page 1 of 1 - 

Scans by ArtekMedia © 2007


	ArtekMedia
	www.Artekmedia.com

	TABLE OF CONTENTS
	Contents
	List of Illustrations
	List of Tables

	1: SPECIFICATION
	Overview
	Specifications

	2: OPERATING INFO
	Start-Up

	3: THEORY OF OPERATION (B04999 & Below)
	Block Discription
	Detailed Circuit Descriptions
	Processor & Digital Control
	Front Panel
	Attenuators & Preamps
	Display, Trigger & Sweeps 
	Vertical Channels
	Readout
	High Voltage & CRT
	Low Voltage Supply

	3A:THEORY OF OPERATION (B05000 & UP) 
	Block Diagram
	Detaield Circuit Descriptions
	Processor & Digital Control
	Front Panel
	Attenuators & Preamps
	Display, Triggers & Sweeps
	Vertical Channels
	Readout
	High Voltage & CRT
	Low Voltage

	4:PERFORMANCE CHECKS
	Vertical
	Triggering
	Horizontal
	Parametric Measurements
	Counter/Timer/Trigger
	Horizontal
	Calibrator & Z-Axis
	Additional Functional Verification
	Word Recognizer

	5: ADJUSTMENT PROCEDURE
	Preparation
	Power Supplies & DAC
	CRT
	CH 1&2 Input Cap
	Vewrtical Readout Jitter
	Auto Cal
	DC Balance X-Y Phase Differential

	6: MAINTENANCE
	Preventive 
	Troubleshooting
	Diagnostic Routines
	Corrective 
	Removal & Replacement

	7: OPTIONS
	8: 2445B ELECTRICAL PARTS
	9: 2455B ELECTRICAL PARTS
	10: DIAGRAMS & SCHEMATICS
	Block Diagram
	A5 Control Board
	<1> Processor & Control
	<2> Analog Control
	A8A1 Front Panel
	<3> Front Panel Ckt
	A1 2445B Main Board 
	A1 2455B Main Board
	<4> Attneuators & Preamps
	<5> 2445B Dispaly & Sweep 
	A14 Dynamic Centering
	<5> 2455B Display & Sweep
	<6>2445B Output Amps
	A4 Readout (Early)
	<7> Readout Ckt
	A9 HV Board
	<8> HV Ckt
	A2A1 Board
	A3 Board
	<9> LV Supply
	Acronym Dictionary
	<10> LV Regulators
	<11> 2445B Power Distribution
	<11> 2455B Power Distribution
	<12> Power Distribution (Late)
	<12> Power Distribution (Early)
	<13> 2445B Interconnects
	<13> 2455B Interconnects
	Adjustment Locations
	Troubleshooting Trees

	11: 2445B MECHANICAL PARTS
	12: 2455B MECHANICAL PARTS
	CHANGES

		2007-12-08T07:50:25-0600
	ARTEK MEDIA




