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WARRANTY

Wavetek warrants that all products of its own manufacture contorm to Wavetek specific-
ations and are free from defects in materiai and workmanship when used under normail
operating conditions and within the service conditions for which they were furnished.

The cbligation of Wavetek hereunder shall expire one (1) year after delivery and is limited
to repairing, or at its option, replacing without charge, any such product which in
Wavetek's sole opinion proves to be defective within the scope of this Warranty. In the
event Wavetek is not able to repair or replace defective products or components within a
reasonable time after receipt thereof, Buyer shail be credited for their value at the
original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the warranty
period and the affected product returned to Wavetek's factory or to an authorized service
center within thirty (30) days after discovery of such defect or nonconformity, Shipment
shall not be made without prior authorization by Wavetek.

This Is Wavetek's sole warranty with respect to the products delivered hereunder. No
statement, representation, agreement or understanding, orai or written, made by an
agent, distributor, representative or employee of Wavetek, which is not contained in this
warranty, will be binding upon Wavetek, unless made in writing and executed by an
authorized Wavetek employee. Wavetek makes no other warranty of any Kind whatso-
sver, expressed or Implied, and all implied warranties of merchantability and
fitness for a particular use which exceed the aforestated obligation are hereby
disclaimed by Wavetek and excluded from this agreement. Under no cir
cumstances shall Wavetek be liable to Buyer, in contract or in tort, for any special,
indirect, incidental or consequential damages, expenses, losses or delays however
caused.
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SAFETY

This instrument is wired for earth grounding via the facility power wiring. Do not bypass
earth grounding with two wire extension cords, piug adapters, efc.

Whiie the very low power of the rf energy generated in this instrument makes it ordinarily
nonhazardous, extremely close and prolonged proximity of an eye and an rf output con-
nector could cause injury.

BEFORE PLUGGING IN the instrument, comply with installation instructions.

MAINTENANCE may require power on with the instrument covers removed. This should
be done oniy by qualified personnel aware of the electrical hazards.

The instrument power receptacie is connected 1o the instrument safety earth terminal
with a green/yellow wire. Do not alter this connection. (Reference: @ or A\ stamped
inside the rear panel near the safety earth terminal.)

WARNING notes call attention to possible injury or death hazards in subsequent
operations.

CAUTION notes cali attention to possible equipment damage in subsequent operations.
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1.1 MODEL 807

The Modet 907 Signal Generator is a lightweight, com-
pact source of RF signais. The 7 1o 11 GHz frequency
range is coniinuously variable with front panel or
external voitage control; frequency is displayed on a
3v4 digit LCD. Output level is continuously adjustabie
from O to —127 dBm by front panel or external
voltage control; a 3V2 digit LCD displays the level.
Modes of pperation include CW, AM, FM and Pulse
with internal or exiernal modulation and trigger
signals. in addition to the main RF output, there is a
constant level auxiliary output. Two sync outputs and
two monitor outputs aliow timing and moni tormg of
modulation and iriggering functions.

1.2 SPECIFICATIONS

1.2.1 Versatility

The Model 907 Signal Generator is a signal source
with AM, FM, pulse modutation and external sweep
capabilities. All parameters are independently
adiustable.

Pulse and FM moduiation signals may be externally
provided or selected from the internal moduiation
generator,

Frequency and output level may also be externally
{remotely) controllabie. Externat 0 to + 5V ramp with
repetition rates to 15 Hz will sweep the entire RF fre-
qguency range.

Internal modulator signals are avallable for monitor-
ing and system synchronization.

Modes
CW. Continuous RF output.
adjustable.

FM: Internal or external signals can freguency
moduiate the RF output. Rate and deviation are
adjustable,

Pulse: Internal or external signais can pulse modulate
the RF output. Pulse width adjustable or fixed 50%
duty cycie; rate and delay adjustable. External pulse
mode can trigger the pulse circuits on rising or falling
edge of input signal. A gate mode aliows the external
input to control pulse width,

Frequency and level

SECTION
GENERAL DESCRIPTION

1.2.2 Output

NOTE

Output specifications applicable to non-
swept operation only.

Frequency
Varied by a 10-turn potentiometer and a + 4 MHz ver-
nier or by an externat 0 to + 5V,

Range: 7.0 to 11.0 GHz.
Readout: 32 digit LCD, 10 MHz resolution.
Accuracy. £ 1% of reading.

Stability: 60 ppm/°C; less than 20 ppm (£ 10% line
variation}.

Signal Purity
{Internal frequency conirol, CW).
Residual FM: <15 kHz peak.

Harmonics: < — 30 dB¢
Spurious: < — 55 dBc

Level

Varied by a 10-turn potentiometer or external 0 io
+ 13.6V {— 1C dB/V). Cutput can be switched on and
off.

Range (Leveled): 0 to — 127 dBm,; 0.225V 10 0. 100p.V
{into 500Q).

Maximum Quiput: > + 3 dBm unleveled.

Readout: 32 dlglt LCD, catibrated in dBref, dBm and
Vims.

Resotution: 0.1 dB.
Amplitude Accuracy:

Accuracy Qutput Level
+1dB 0 dBm

+2 dB Cto —80 dBm
+3dB -60 to —127 dBm

Below - 127 dBm power decreases monctonically,
but is uncalibrated. Output level is continuously
adiustable,

impedance: 500.
VBWR: <1.5
Connector: Female type N coax.



Auxiliary Quiput Power: > — 5 dBm CW signal.
Reverse power protection: + 30 dBm average.

1.2.3 Pulse Modulation

Transition Times: <35 ns for leading and trailing
edges; typically 12 nsi25 ns, respectively,

On-Off Ratio: > 80 dB when main output is set at 0
dBm.

Width: 200 ns to 100 us in 2 ranges; for greater
widths, use external gated mode,

Deiay Range: 3 s to 1 msin 2 ranges, reiative to nor-
mal sync. (Not applicable to gate mode.)

internal Mode: Fixed square wave or variable width
puises; 10 Hz 10 10 kHz in 3 ranges.

External Pulse Mode: Triggers internally generated
pulse detay and width from PULSE TRIG Input.

PULSE TRIG Input: 1 Vp-p minimum trigger; slope and
trigger point adjustable; + 10V maximum.

External Gate Mode: RF output occurs for the dura-
tion that PULSE TRIG INPUT signal exceeds trigger
level setting.

1.2.4 FM - Frequency Modulation
Maximum RF Output Deviation: >5 MHz pp.

Internal Sawtooth Modulator: 10 Hz to 10 kHz in 3
ranges.

External FM Input: >1 MHz/V; + 2.5V max level; 0 1o
>10 kHz; 10 k2 input impedance.

1.2.5 AM - Amplifude Modulation
Ext. Moduiation Frequency Range: 0 to 10 kHz.

Maximum Source Level: = 2V peak.
Input Impedance: 10 kil.
Sensitivity: 27 dB/V (nominal).

1.2.6 Modulator Qutputs

FM: Signal from external or internal modulation
generator, 8000 source impedance.

Pulse: Positive TTL level pulse occurring at selected

repetition rate, pulse delay and pulse width of
modulator puise.

Normai Sync: Positive TTL level pulse occuring at
selected repetition rate.

Delayed Sync: Positive TTL level pulse synchronous
with modulator pulse with selected delay.

1.2.7 General

Environmental

Specifications apply for 25° x10°C after 1 hour
warm-up. instrument witl operate from 0°C to + 50°C,
to 10,000 ft. and to 90% relative humidity.

Starage Temperature
- 25°C to +65°C.

Welght

19.1 kg (42 Ib) net; 22.3 kg (48 Ib) shipping.
Maximum Dimensions

44.5 cm (172 in.) wide; 15.9 cm (6% in.) high; 58.4
¢m {28 in.) deep. Adapters available for rack mounting.
Power

90 1o 105V, 108 to 126V, 198 to 231V, 50 to 400 Hz;
140 VA maximum.

1 ﬂf *
48.3
(19.0)
44.2
{17.4}
43.2
(17.0)

- 58.4 (23.0) -
e — T {11 Ee———
t [J=
13.3
(6.2)
15.8
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SECTION

INITIAL PREPARATION AND INSTALLATION

2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect ail
external parts for possible damage 1o connectors, sur-
tace areas, etc. |f damage is discovered, file a claim
with the carrier who transported the unit. The shipping
container and packing material should be saved in
case reshipment is required.

2.2 ELECTRICAL INSTALLATION
2.2t Power Connection

NOTE

Unless otherwise specified at the time of
purchase, this instrument was shipped
from the factory with the power trans-
former connected for operation on a 120
Vac line supply and with a 1% amp fuse,

Conversion to other input voltages requries a change
in rear panel fuse holder votlage card position and
fuse (figure 2-1) according to the following procedure.

Card Positlon [Input Vac  Fuse (Slo-Blo)
100 90 to 105 1% amp
120 108 to 126 1V amp
220 198 10 231 Y% amp
240 216 to 252 - % amp

Figure 2.1. Voitage Selector and Fuse

1. Disconnect the power cord at the instrument,
open fuse holder cover door and rotate fuse-pull
to left to remove the fuse.

2. Remove the smail printed circuit board and
select operating voltage by orienting the printed
circuit board to position the desired voltage to
the top left side. Push the board firmly into iis
module slot.

3. Rotate the fuse-puli back into the normal posi-
tion and insert the correct fuse info the fuse
holder. Close the cover door.

4. Connect the ac iine cord to the mating connec-
tor at the rear of the unit and the power source.

2.2.2 Signai Connections

When connecting the MAIN and AUXiliary outputs to
assoclated equipment, use 500 coaxial cables equip-
ped with male type N connectors that are compatibie
with those specified in US MIL-C-38012.

CAUTION

Reverse power in excess of 30 dBm may
damage the Model 907 output circuits.

Use mating BNC connectors with 500 coaxial cable
for all other input and output connections.

NOTE

The use of specially constructed and
shielded coax connectors is recommended
for operation at low power levels (e.g., 1653
than — 80 dBm). Otherwise, the relatively
strong AUX output signal will "leak’ into
the coax connector at the MAIN output,
This will cause apparent inaccuracies in
output level control.

2.3 INITIAL CHECKOUT PROCEDURE

The procedure of table 2-1 provides an initial opera-
tional checkout of all controls and connections of the

2-1



907, The reguired test equipment is listed below.
Equipment interconnection drawings are referenced
in the table. An acceptance test record (tabie 2-2) may
be copied and used for a permanent record of a unit's

test.

The foilowing test equipment, or its equivalent, is re-

quired for the operational checkout.

Equipment Manutacturer Model

Spectrum Analyzer  Tektronix 432

Power Meter HP 436A with
8484A Sensor,
30 dB Pad

Test Generator Wavetek 18ZA

Fraquency Counter  EiP 374

Xtal Detector HP 423A

Dual Channel Scope  Tektronix 7503

500 Terminations Tektronix 011-0048-01

Cables 500 Coax

0to +15Vdc Source Datei DVC-8500

Table 2-1. Checkout Procedure
Step Tast Tester and Setup Program Desired Results
1 Primary None POWER: CFF Verify correct fuse
Power installed. (Sec. 2.2.1).
Verity correct primary
voltage selected. (Sec. 2.2.1}.
2 Connect to facility POWER ON LED is lit
powers source.
POWER: ON
3 initial FREQ CONTROL. INT. Front panel EXT FREG CONTROL
Setup OUTPUT LEVEL CONTROL! INT and EXT LEVEL CONTROL LEDS
(Rear Panel Controls) OFF
4 Frequency VERNIER: Dispiay reads 6.95 GHz
Centered on 0, {(+ 0.04 GHz)
Frequency knob: Full cow
5 MODE: CW CW LED lit
8 dBrm button: Pressed dBm LED lit
7 Output igvel knob: QUTPUT LEVEL display:
Full cw {(+ 1.0 £0.3) dBm
8 RF cutput ON/OFF Switch: ON. ON LED lit, LEVELED LED lit
RF output LEVELED Switch: ON
Altow 1 hour warm-up
g Freguency Frequency Frequency knob: Counter: 7.00 GHz * 70 MHz
Accuracy counter: Connect o 907 From cow 1 ow,
AUX output (figure 2-2) fhen 7.00 GHz {on display)
Hy Frequency knob: Counter: 8.00 GHz + 80 MHz
8.00 GHz {on display)
1% Frequency knob: Counter: 3.00 GHz + 90 MHz
9.00 GHz (on dispiay)
12 Erequeancy knob: Counter: 10.00 GHz
10.00 Gz (on display) 4+ 100 MHz
13 Freguency knob: Counter: 11.00 GHz

11.00 GHz (on display)

+ 110 MHz
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Tabie 2.1. Checkou! Procadure (Continued)

Step Test Tester and Setup Program Desired Resulis
14 Frequency vs Power meter. Connect to 807 Freguency knob: Power meter: (0 = 1) ¢Bm.
OQutput Level MAIN BF output (figure 2-3).| 7.00 GHz (on dispiay). NOTE: Power meter resuits not
NOTE: Account for power sen-|  Cutpw! level knob: corrected for 30 dB pad.

sor and 30 dB pad errors in
order to reduce measurement

+ C dBm {on display)

15 errors. Ensure power meter
sensor has been “zerced'.

16 Qutput
Attenuation

Fraquency knob: Power meter: Reading
From 7 to 11 GHz in should not deviate more
0.1 GHz staps. than = 1.0 dB.
Frequency knob: Power mater:

3.00 GHMz {on display). (=10 +2)dBm

Quiput level knob:
— 10 dBm {(on display).

17 Qutput ievel knob: Power meter.

— 20 dBm (on display) {(—20 x£2)dBm
18 Remove 30 4B pad. Quiput lavel knob; Power meter:

— 40 dBm {(on display) {—40 £2)dBm
19 Qutput level knob; Power meter,

- 60 dBm {on display} {80 +2)dBm

NOTE: Steps 16 through 19 have assured proper attenuator operatibn. Power measurements beiow — 80 dBm require methods beyond the

scope of this checkout procedure.

Figufe 2-2. Freguency Measuremeni

20 Unieveied Qutput level knoh: Fully cw. Power meter.
Qutput LEVELED button: Released > + 3 dBm
LEVELED LED; Off
21 cw Spectrum analyzer: Cutput level knob: +0.0 dBm (on Spectrum Analyzer: Presence of
Speciral Connect to MAIN ouiput dispiay). fundamental at 7 GHz with
Purity {figure 2-4} Frequency knob: 7.60 GHz (on <15 kHz peak residual FM.
display). Harmonics < — 30 dBc.
MODE: CW CW LED lit. Spuricus < —55 dBc
22 Frequency knob: Spectrum analyzer: Presence of
9.00 GHz (on display} fundamental at ¢ GHz with
<15 kHz peak residual FM.
Harmonics < — 30 dBc.
Spurious < — 55 dBc.
L I E I POWER
O MODELSO? O METER
A I Q
O MODELS07T O MAIN Q
Q@ O OUTPUT
3
AUX OUTPUT ° R
S FREQUENCY 3048 POWER
COUNTER pap SENSOR

{AS REQUIRED)
Figure 2-3. Output Level Measurement
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Table 2.1, Checkout Procedure {Continued)
Step Test Tester and Setup Program Desirad Resuits

23 Frequency knob: Spectrum anaiyzer:

1C GHz (on display} Prasence of fundamental at
10 GHz with. <15 kHz
peak residual FM. Harmonics
< —30dBe.
Spurious < ~ 55 dBc.

24 Freguency knob: Spectrum analyzer;

11 GHz Presence of fundamental at
11 GHz with <15 kHz
peak residual FM. Harmonics
< — 30 dBe.
Spurious < - 85 dBc.

25 internal Frequency knob: Spectrum analyzer: <100 kHz
Freguency .00 GMz (on dispiay). peak-to-peak deviation
Modulation Qutput level knob:

0 dBm (on display).
Mode: FM.

FM: INT.

RATE range: 1K-10K,
RATE verrder: MAX,
INT FM DEV: MiN.

286 INT FM DEV.. MAX Spectrum analyzer; >5 MHz

peak-to-peak deviation

27 External Same as previous EM: EXT Spectrum analyzer: >5 MHz
FM setup plus peak-to-peak deviation
Mode test generator:

10 kHz, 5 Vpp
sine wave (figure 2-4)
QOSCILLOSCOPE
{ } { ]
O MODEL 807 500
Q ¢
s T | PULSE TRIGGER
O MODEL 907 (O 1 {T,;?ég
0Q o O SPECTRUM 1 S’FEPl 13)
] ANALYZER i
SR MAIN | AM
| QUTPUT o  (REF: DETECTOR
' | STEP 36)
1 i
P, | NORMAL SYNC
i
TEST |
GENERATOR | PULSE MONITOR
6 TEST
GENERATOR
{REF: STEP 32

Figure 2-4. Spectrum Analyzer

Figure 2-5. Pulse Mode/AM Tests




Table 2.1. Checkout Procedure (Continued)
Step Test Tester and Setup Program Dasired Resuits
28 Internat Pulse Xtal detector: From MAIN OUTPUT LEVEL: — 5 dBm Pulses on channel 1 shouid have
Mode output to scope. (500 term).| MODE: PULSE rise/fall times < 35n and a 50%
Scope; Channel 1 to detec- PULSE MODE: INT "L duty cycle { £ 3%}
tof ouiput. RATE range: 1K-10K
Channet 2 to PULSE RATE vernier: Centered (=5 kMz).
MONITOR, DELAY range: X1
Sync Scope on CH2. DELAY vernier: Full cow
{Figure 2-5)
29 NORMAL SYNC to Trigger PULSE MOCGE: INT 1 Channel 1. Pulse width varies
Input (Figure 2-5) WIDTH range: X1. from approximately 0.2u8
WIBTH vernier: Vary to 10us
from full cew to cw
30 WIDTH range: X10. Channel 1. Pulse width varies
WIDTH vernier: Vary frorm approximately 2 to 100 uS
from fill cow 10 cw
3 RATE range: 100-1K. Channel 1: Pulse ocourrence
RATE vernier: cow varies with respect to scope
{approximately 1 kMz}. trigger (approximaiely 3 to
DELAY range: X1. 10Cus variance)
DELAY vernier: Vary
from full cow to cw
32 DELAY range: X10. Channet 1: Pulse cccurrence
DELAY vernier: Vary varies with respect to
from fuli cow to ow seope trigger
{approximately 30xs to 1 ms)
33 External Same as previous PULSE MODE: EXT (+). Channels 1 and 2:
Puise setup plus WIDTH range: X10. 100us pulse at 1 kHz rate
Mode test generator: 1 kiHz, 10Vp-p,| WIDTH vernier: Fult
triangle connected io cw (100us).
PULSE TRIG DELAY range: X1.
input, (figure 2-5) DELAY vernier: Full cow
(3us).
EXT TRIG LEVEL: Center knob
34 PULSE MODE: EXT (—)
35 Reset test generator: PULSE MODE: EXT GATE. Channels 1 and 2! Pulse whose
10 kHz, 10 Vp-p triangle EXT TRIG LEVEL: vary width is relative to the EXT TRIG
{figure 2-5) cew and ow LEVEL setting. Duty cycle varies
100 to 0%,
36 External Reset test generator: Cutput level knob: Channel 1: Square wave with
AM 1 kHz, 2 Vpp - 27 dBm {on display) rise/fall times <35 gs.
Input square wave,
Connect 1o AM input
(figure 2-5)
37 External DC source: Set for INT/EXT FREQ CONTROL: EXT FREQ CONTROL LED: Lit.
Frequency QV. Connect to EXT EXTERNAL. CW LED: Li.
Control FREQ CONTROL BNC. MODE: CW FREGUENCY display: 6.95

Frequency counter:
Connect to AUX
output (figure 2-6)

+ 0.04 GHz
Counter 6.95 GHz (£ 70 MH2)
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Table 2.1. Checkout Procedure (Continued)
Step Test Tester and Setup Program Desired Resulls
38 Reset dc source: + 5V FREQUENCY disptay: 11.05 (£0.04)
+ 2 mVde Countsr: 11.05 GHz (£ 110 MH2z)
39 Externa Reset do source: INT/EXT FREQUENCY CONTROL: EXT FREQ CONTROL LED: Cut.
Leve! 0.V. Connect to EXT INT. EXT LEVEL CONTROL LED: Lit.
Control LEVEL CONTROL BNC Frequency knob: 7.00 GHz OUTPUT LEVEL display:
(Higure 2-7} (on display.} {+1.0 +0.5) dBm.
INT/EXT QUTPLT
LEVEL CONTROL: EXT
40 Heset dc source: QUTPUT LEVEL display:
+ 200V {—19 =0.5) dBm
EXT FREQ
CONTROL INPUT ——3 0e
Q SOURCE EXT LEVEL
SOURCE CONTROL INPUT
FREQUENCY
COUNTER 3 A
i
- | QO wmopeLg?r O
O + MODEL 807 O
Q
AUX
QUTPUT
Figure 2.6. External Frequency Control Figure 2-7. External Level Control




Table 2-2. Model 307 Acceptance Test Record SIN

Step
{Table2-1) Performance Check Reading Acceptable (.-}
Frequency Accuracy Counter
9 7.00 GHz {70 MH2) { )
10 8.00 GHz {£80 MHz) { )
11 9.00 GHz { £ 90 MHz) { )
12 10.00 GHz (£ 100 MHz) { )
13 11.00 GHz (£ 110 MHz) { )
Frequency vs Ouiput Level Power Meter
14 7 GHz, (0 =1)dBm { )
15 7-t0-11 GHz, (0 =1} dBm { )
Qutput Attenuation
18 (=10 +2)dBm { )
17 {(—20 £2)dBm { )
18 (—40 x£2)dBm { )
19 {~80 £2)dBm { )
Unleveled Output
20 > + 3 dBm ¢ )
CW RF Spectral Purity Analyzser
21 7.00 GHz, <15 kHz peak residual
FM, harmonics < — 30 dBc { )
22 9.00 GHz, <15 kHz peak residual
FM, harmonics < —30 dBe { }
23 10.00 GHz, <15 kMz peak residual
FM, harmonics < —30 dBc { )
24 11.00 GHz, <15 kHz peak residual
FM, harmonics < — 30 dBe¢ { )
Spurious Output
21-24 |7 t0 11.0 GHz, spurious
< - 55 dBc { )
internal Frequency Modulation Deviation
25 Minimum FM deviation <100 kHz pp { )
26 Maximum FM deviation >5 MHz p-p { }
External FM
27 5 Vp-p gives >5 MHz p-p dev. { )

27



Table 2.2. Model 907 Acceptance Test Record (Continued) SIN

Step
(Table2-1) Performance Check Reading Acceptable {.~)
internal Puise Mode Oscllloscope

28 Rise and Fall Time (CH1). ( )

Source Wave Duty Cycle ( )
29 Pulse Width (X1) ( )
30 Pulse Widih (X10) ( )
31 Delay (X1) ( )
32 Delay (X10) ( )

External Puise Mode
33 Ext( + ) - ( }
34 Ext( —) ( }
35 Ext Gate { )
Ext AM Input

36 RisefFall Times <35 us { )

Ext Frequency Control : Counter
37 QV: 8.95 GHz {4+ 70 MHZz) { )
38 +BV: 11,05 GHz (= 110 MHz) ' ' { )

Ext Level Control Qutput Level Display
42 OV {1 0.5y dBm { )
43 +2V: (=19 £ 0.5) dBm { )
Comments '

Technician , Date
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3.1 CONTROLS AND CONNECTORS

Controls and Connectors are illustrated in figure 3-1,
The following descriptions are keyed to this figure.

1

POWER Button and Indicator — Turns line
power on and off. indicator is lit when power is
on.

FREQUENCY Control Knob = A ten turn knob

with locking ring to adjust RF frequency output

16, 18 and readout 4 from 7 to 11 GHz.

EXT FREQ CONTROL indicator - Lights
when frequency is being controlled externally
(remotely) rather than by front panel control.

FREQUENCY (GHz) Readout — A 3': digit
LCD display showing in GHz the frequency set-
ting. Decimal point is fixed with two digits to its
right (10 MHz resolution).

MODE Buttons — Three buttons set the mode
o continuous -wave output (CW), frequency
modulated output (FM) or pulsed output
{PULSE). Submodes to FM and puise are further
selected by 6 and 7 respectively. The CW made
LED indicator lights when CW is selected. The
907 can be in FM and PULSE modes at the same

time, but no other combinations of these three

modes are possible. Buttons are press-to-hold,
press-to-release. Should all three buttons be
released, the mode will be CW (the indicator wili
not be lit).

CW — Continuous RF output; frequency and
level are adjustable.

FM — Internal or external signal frequency
modulates the RF output. Rate 8, 25 and devia-
tion 3G are adjustabie for internal FM 6.

PULSE - A selectable internal or external
signal pulse 7 modulates RF output.

FM {INT/EXT) — Submcde selector of FM 5.
When pressed in, modulation source is the front
panel controlled Internal sawtooth generator.
When the button is extended, the modulator
source is the externally applied signal at 28.
(Ref: Figure 3-2)

10

11
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PULSE MODE — Submodes of PULSE 7.

INT "L -~ Pulsed RF output at 50% duty cycle
controlied by the internal puise generator whose
rate is set by 8 and 25. (Ref: Figure 3-2.)

INT - Pulsed RF output controiled by the
internal generator whose rate is set by 8 and 25
and whose width is set by 10 and 18. Delay
retative to NORMAL SYNC 21 is adjusted by 9
and 22, (Ref: Figure 3-2)

EXT [ +] — Pulsed RF output controlied by and
external source at 26. Pulse is triggered on when
the external signal crosses from below to above
the level determined by 27. Width and delay are
adjustable by 10, 19, 9 and 22.

EXT [-] - Same as EXT [ + ] except the puise
is triggered on when the external signal crosses
from above to below the ievel determined by 27.

EXT GATE — The main RF output 186 is on while
the external signai applied to puise trigger input
26 exceeds threshoid adjusted by the external
trigger level 27. Otherwise the main RF ocutput is
off {isolation state).

RATE (Hz) Buttons — Selects the frequency
range of the internal modulation generator;
10-100Hz, 100Hz-1kMz or 1-10kHz. Frequency
within a range is set by 25. In terms of RF output:
When in internal FM mode, these buttons set the
range for FM deviation rate. When in internal
pulse modes, these buttons set the range for the
repetition rate of pulsed RF.

PULSE DELAY Button — Selects the delay
multiplier of 22: X1 or X10. Delay control delays
the occurrence of the pulsed RF output relative
to NORMAL SYNC 21.

PULSE WIDTH Button — Selects the pulse
width multiptier of 18: X1 or X10. Width control
varies the width of the internally or externally
triggered pulse, which in turn varies the width of
the pulsed RF output.

OUTPUT LEVEL Readout — A 3% digit LCD
display or output level setting. Unit of measure is
dB, mV or ¢V as indicated by LED indicators.

3-1



INTERNAL FUNCTION GENERATOR
{INT FM MODULATION, FM MONITOR)

PULSE MONITOR IN SQUARE MODE
= DETECTED RF (MAIN)

)

7\

bt (P, R.R, e}

/\+ -

)
|
|
|
i

I

NORMAL SYNC !

(PULSE MODE ONLY)

DELAYED SYNC
{(PULSE MODE ONLY)

o

=25V

H
!
i ! .
L_:FIF OFF —=tmRF ON—— I"“: —
f

ML [

s P
[

ot —

PULSE MONITOR IN PULSE MODE

= DETECTED RF (MAIN)

]:l

—={ RF ON ju— RF QFF ——{

Figure 3-2. Pulse Mode Timing Diagram
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13

14

16

Actual output level and readout correspond
when output is 502 loaded and output is leveled
and on.

EXT LEVEL CONTROL indicator — Lights
when the level is being controlled externally
{remotely} 32.

Qutput Level Display Mode Buttons —
Vrms/dBm Buttons — Alternate action. When
dBm is pressed the RF output leve! is dispiayed
in decibels referenced to 1 milliwatt. When Vims
is pressed the RF ouiput level is displayed in volt
rms.

dBref/SET REF Buttons — The decibel
reference {dBref) mode, when seiected, aliows
any level to become the reference level (rather
than 0 dBm, a 1 milliwatt reference). When SET
REF is pressed, the present output level
bacomes the reference level; readout changes
to + 0.0 dBref upon release.

OUTPUT ON button and indicator — When
button is depressed, RF Is output at 16 and 18,
and indicator is lit, when button is extended, RF
osciliator is off and no RF output is generated.

OUTPUT LEVELED ON/OFF Button and
Indicator — When button is depressed, LED is
lit and output is leveled {0 accuracies specified
(ref: paragraph 1.2.2); e.g., £0.5 dB at 0 dBm
setting. When button is extended, output is
unteveled; actual output tevel is greater than

- 2 dB above Indicated ievel; e.q., at + 1 dBm set-

16

17

18

19

20

ting, actual output is greater than + 3 dBm. Note
that the LEVELED LED will not light unless the
RF ON LED is it.

MAIN RF OUTPUT “N” Connector - The
primary output of RF signal; affected by both fre-
guency and level controls.

LEVEL Control Knob — A ten turn knob with
locking ring to continuously adjust RF output
levei 16 and readout 11 from +1to — 127 dBm.
Actual output level and readout correspond
(within stated tolerances) when the output is 500
ioaded.

AUX RF OUTPUT “N” Connector — The
source of RF oscillator signal without attenua-
tion. Signai is same frequency as main RF output
186 but is not pulsed. Output level is greater than
-5 dBm.

WIDTH Vernier Knob — Varies the pulse width
for the internally or externally iriggered pulse
within the range set by 10. The puise width con-
trols vary the duty cycle of the pulsed RF output
18. Overail width range is 0.2 1o 100us.

DELAYED SYNC (TTL) BNC Connecior —

Positive TTL level pulse synchronous with the RF

pulse from the main RF output 168, (Ref, Table
3-1)



21 NORMAL SYNC (TTL) BNC Connector
—Positive TTL level puise synchronous with the
pulse repetition rate and used as primary
reference when delaying the pulsed RF output.
{Ret: Table 3-1.)

Table 3-1. Monitor and Sync Cutputs

for Individual Modes
Sync Monitor
Mode Normal Delayed | FM  Pulse
PULSE - INT M NO NO NO YES(1)
PULSE - INT M YES(1)  YES NO YES

PULSE - EXT {(+ or -} YES(2) YES NO YES

PULSE - £XT GATE NO NO NO YES(2)

£M - INT NG NO YES(1) NO

FM - EXT NO NO YES  NO

{15 Ref Figure 3-2

{2y Ref Figure 3-3

22

23

24

25

26

27

28

DELAY Vernier Knob - Varies the delay of the
pulsed RF output 18 within the range set by 8.
Overali defay range is 3us to 1ms. Has no effect
in external gate and square pulse modes.

PULSE MONITOR (TTL) BNC Connector ’

—Posltive TTL tevel signal synchronous with the
modulator puise with selected delay, modulator
puise repetition rate and width. (Ref: Table 3-1.)

FM MONITOR (8000) BNC Connector — Buf-
taered FM moduiator signal from internai or exter-
nal source. Source impedance is 600Q. (Ref
Tabie 3-1) '

RATE Vernier Knob - Sets frequency of the in-
ternal ramp generator within a range set by 8. In
terms of RF output: When in internal FM mode,
this control sets the rate of FM deviation. When
in internal pulse modes, this controi sets the
repetition rate of pulsed RF. Overall rate range is
10Hz to 10kHz.

PULSE TRIG INPUT (10KQ} BNC Connector
—Receives = 14V (maximum) signal to trigger
or gate puised RF ouiput according to pulse
mode 7. The exiernal trigger level control 27
determines what level of input will trigger or gate
RF output. Pulse width and delay are set by 19
and 22 respectively.

EXT TRIG LEVEL Knob — Determines the
threshold voltage of the input waveform 26
which will trigger the detay and width or exiernal
gate circuitry{ = 14V range). See Figure 3-3.

FM INPUT (10KQ) BNC  Connector —
Receives a signal to frequency moduiate the RF
output signal 16, 18 up to BMHz peak to peak

29

30

31

32

33

deviation. Input frequency determines deviation
rate. Sensitivity is greater than 1MHz/V.

AM INPUT (10KQ BNC Connsctor} -
Receives a + 2V peak range of { to 10kMz
signal to amplitude modulate the RF output
signal at 27.2dB/ {nominal}.

INT FM DEV Knob — Varies the ampiitude of
the internat ramp waveform, theraby varying the
frequency deviatiocn above and beiow the center
frequency of the RF cutput signal. Maximum RF
ouiput deviation is 5MHz peak to peak.

Freguency VERNIER Knob — An adjustment
(+ 4 MHz typical) to the RF output frequency 18,
18 and displayed value 4.

OUTPUT LEVEL CONTROL INT/EXT Slide
Switch and BNC Connector — Swiich selects
front panel control 17 or external voitage input at
this rear panel BNC to control output level of RF
signal 16 and readout 11. Zero to +13.6V

covers the +1 to —135 dBm range
{ — 10dBm/V). Switch position indicated by 12.

FREQ CONTROL INT/EXT Siide Switch and
BNC Cannsctor — Switch selects the front
panel control 2 or external voltage input at this
rear panel BNC to controt RF frequency output
16, 18 and readout 4. Zero to + 5V covers the 7
to 11 GHz range. Switch position indicated by 3.

OV = 6.95 GHz (Nominal)

+ 58V = 11.05 GHz (Nominal)

3.2 OPERATION

The following operation is discussed in terms of
modes (CW, FM and Pulse), external trigger, and
gated pulse, external AM and FM inputs and external
frequency and level controls along with the related
controls and connections.

NOTE

in FM and puise modes, the RF output may
be amplitude modulated by providing an
external signal source at the AM INPUT
connector.

The FM and pulse modes can be selected
independently or simultaneously. The CW
mode is exclusive and, should other mode
buttons be pressed, the CW mode has
precedence. AM input has no effect in CW
mode.

It Is important to observe proper signal termination
when using the Model 907. The input and output
impedances of the generator are listed below:
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Figure 3-3. Effect of External Trigger Levei Control

Connector Impedance

MAIN 500

AUX 504 termination
recommended

FM INPUT 10k

AM INPUT 10kQ

PULSE TRIG 10k

FM MONITOR 6009

PULSE MONITOR TYL

NORMAL SYNC TTL

DELAY SYNC TTL

EXT FREQ CONTROL 10k

EXT QUTPUT LEVEL CONTROL  10kQ

TTL outputs can drive up to 20 TTL loads. The TTL low
leve! is between OV and 0.4V and high level is between
2.4V and 5V,

The MONITOR and SYNC outputs may be used as
needed. Signal characteristics are discussed in
paragraph 3.1.

3.2.1 CW Operation

in the CW mode, the RF output is unmodulated
(neither AM or FM), The foliowing controls, as dis-
cussed in paragraph 3.1 and figure 3-1, affects CW
operation.

Control or Connector Key

MODE set to CW 5

FREQUENCY 234 31 33

QUTPUT 1 12 13 14 15
16 17 18 32

3-4

3.2.2 FM Operation

NOTE

Be aware that FM operation, pulse opera-
tion and amplitude modulation can occur
simultaneously. Ensure that the MODE but-
tons are extended for undesired modes
and that no signal is applied to the AM IN-
PUT connector if AM is not desired. For
simultaneous FM and pulse operation, con-
trols and connectors of both paragraphs
3.2.2 and 3.2.3 are applicable.

in the FM mode, the RF output is frequency
modulated by an internai rate generator or an external
FM signal source.

The foilowing controls, as discussed in paragraph 3.1,
affect FM operation. '

Internal FM opearation: All controls as in CW mode
{except MODE is set {o FM) plus these additional con-
trols affect internai FM operation.

Control or Connector Key
MODE set to FM 5
FM set to INT 8
RATE 825
INT FM DEV 30
FM MONITOR 24

External FM operation: All controls as in CW mode
pius these additicnal controis affect external FM
operation.



Control or Connector Key
MODE set to FM 5
FM set to EXT é
FM INPUT (Up to £ 2.5 volt signal;- 28

1 MHz change pervolt input)

FM MCNITOR 24

3.2.3 Pulse Operation
NOTE

Be aware that FM operation, pulse opera-
tion and amplitude modulation can occur
simultaneously. Ensure that the MODE but-
tons are extended for undesired modes
and that no signal is applied to the AM IN-
PUT connector if AM is not desired. For
simultaneous FM and pulse operation, con-
trols and connector of both paragraphs

3.2.2 and 3.2.3 are applicable.

in the puise mode, the RF output is modulated be- -
tween two output levels: the level control seiting
(puise "‘on’’ time) and >80 dB below the level control

setting {puise "off"" time).

The following controls, plus the controls used in the
CW mode, affect pulse modutation, (Controls are

discussed in paragraph 3.1.)
Square wave pulse modulation:

Control or Connector Kay
MODE set to PULSE 5
PULSE MODE set to INT U 7
RATE _ 8,25
PULSE MONITOR 23

Internal pulse modulaiion:

MODE set to PULSE 5
PULSE MODE set to INT [L_} 7
RATE 8, 25
DELAY 9, 22
WIDTH 10, 18
SYNC 20, 21
PULSE MONITOR 23

External pulse modulation:

MODE set to PULSE 5
PULSE MODE setto EXT{+)or{~) 7
DELAY 9, 22
WIDTH 10, 19
EXT TRIG LEVEL 27
PULSE TRIG INPUT 26
SYNC 20, 21
PULSE MONITOR 23

External gate operation:

MCDE set to PULSE 5
PULSE MODE set to EXT GATE 7
EXT TRIG LEVEL 27
~ PULSE TRIG INPUT 26
PULSE MONITOR 23

3.24 External OQutput Level and Frequency Control

Frequency and output level can be remote controlled
by providing analog inputs 1o the EXT FREQ CON-
TROL BNC 33 and EXT QUTPUT LEVEL CONTROL 32
on the rear panel.
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4.1 INTRODUCTION

The maior components of the Mode! 307 are shownin
figure 4-1. The following paragraphs describe the
overalt operation, the circuit eiements and their inter-
relationship. Each block is described as it relates to
the major components in the RF drive chain. )

4.2 GENERAL OPERATION

The 7 to 11 GHz frequency span of the Model 907 is
controlied by a 0 to + 5V voltage. This voltage comes
from the front panet frequency control or externally
via a rear panel BNC. The external control voltage
may be 0 to + 5Vde, a low frequency {to 15 Hz) ramp

for sweeping or it may be a composite signal. For
systems applications, a frequency digital-tc-analog -

converter can supply the control voitage to the 807 to
take advantage of the 907's voltage-controlted tuning
capability.

The freguency control voltage is converted into a cur-
rent in the YiG coil driver to vary the magnetic field of
the YIG sphere. This control voltage is also used to
properly set the gunn bias as a function of frequency
and drive the frequency display.

An internal sawtooth signal from the modulation
generator or an external signal may be applied to the
FM coil driver, The FM coil is capable of deviating the
output frequency > 2.5 MHz. The selected M
modulation signal is available for monitoring at the FM
MONITOR BNC.

The YIG filter coil, a part of the YIG-Gunn oscillater,
sets up a strong magnetic fieid through an axis of the
YiG sphere; this fieid aligns the magnetic dipoles
within the sphere along that axis. Gunn bias
stimulates the gunn dicde to produce microwave
power, and the YIG fHter tunes the ocutput to the
selected frequency.

The YiG-tuned gunn diode oscillator output is sent
through an isolator {cirgulator) where forward power
passes to the output, and reverse power is shunted to
a passive locad, The leveler assembly contains a
coupler for the auxillary output — an unleveled out-
out, greater than -5 dBm. Another coupler sends a
sampie of the output level to a detector which pro-

SECTION
CIRCUIT DESCRIPTION

duces a voltage proportional to the instantaneous out-
put level. The level comparator compares this dc level
against a reference voltage and produces a drive
signal to the PIN diode attenuator in the leveler to
maintain the leveler output at a nominal +7 dBm.
This 7 dBm compensates for the insertion loss from
leveler to main RF output. A leveler correction circuit
responds to the frequency selection and produces the
correction signal to the auto-leveling loop to cancel
any anomalies in its frequency response. Each Madel
907 has a unigue PROM in the leveler correction cir-
cuit to accomplish this. The leveler diode can be
reverse biased to produce an unieveied output. The
output of the leveler is applied through an isolator to
the attenuator where 0 (o 128 dB of attenuation is
applied. The attenuator can be driven harder, but the
output level is not calibrated below — 127 dBm. The
PIN diode attenuator responds to the output levei con-
trol signal to produce an accurate signai [evel. This
level may be modutated up to = 54 dB by the external
AM input signal.

The internally generated sawtooth, used for FM, is
converted into a square wave in the square wave
comparator. An externai signal may be applied to the
trigger generator circuit where it is squared up
according to the settings for rising or falling edge trig-
gering and the trigger level control, Either the square
wave from the internal modulation generator or from
the external trigger signal may be selected to trigger
the delay and width one-shots. Either the internal
square, the internaily triggered puise or the gated. .
external signal may be selected to activate the switch
thereby switching the output over an 80 d8 range; the
maximum output tevel is determined by the output
level control signal.

The inputs to the attenuator driver are either the front
panel level controi or the external level signal from a
rear panel BNC (switch selected) and a moduiating
signal from the front panel AM BNC. The selected out-
put level control signal is applied to the attenuation
correction circuit where a unique PROM generates
correction for optimum accuracy. The output ievel
control signal is distributed to the attenuator driver
and display circults. The aftenuator driver produces a
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signal to the attenuator pin diodes that attenuates the
RF signai to the desired output level.

The output level control signa! at the dispiay is in dBm,
dBref, mVrms or uVrms.

43 YIG-GUNN OSCILLATOR

4.3.1 Introduction

The YIG (Yttrium-lron-Garnet-gunn oscitlator {figure
4-2} is the source of microwave power. External or
internal low frequency signals tune the RF frequency
by varying the gunn diode bias and the YIG's
magnetic field. A heater maintains the YIG at a con-
stant temperature to stabilize the tuning
characteristic. Each circuit related to the YIG gunn
oscillator is described in the following paragraphs.

FREQUENCY TEMPERATURE
CONTROL OFFSET COMPENSATION
(U1, U2, Q1, Q2, Q4)
L{TYPICAL}Y

: 4

FROM f ORTHOGONAL
FM DRIVE l FMm COIL 8 COUPLING LOOPS (2
CIRCUIT [

|

Y1G SPHERE |

FROM
P GUNN
BIAS
GUNN DRIVER
| DIODE
FREQUENCY
E ~ OUTPUT
t
MAGNETIC FIELD AXIS{

|
Figure 4-2. YIG-Gunn Osclllator (RF Drive PCA)

4.3.2 Gunn Diode and Gunn Bias

The gunn dicde (figure 4-3) is a bulk effective negative
resistance device capabie of generating microwave
signais. As the bias voltage is decreased, the fre-
guency of maximum output power will increase; for
example, approximately 14V bias generates 7 GHz
and approximately 8 V bias generates 11 GHz. Diode

4-2

bias is controlled by the frequency control signal {ref:
paragraph 4.3.3.1).

U19, 13 and Q14 {ref. schematic 0103-00-0733,
sheet 3, coordinates B5) comprise the gunn bias drive
circuit. Frequency control, RF on/off bias and
temperature compensation are summed at the input
to 13,

QUTPUT ON/OFF
BIAS K4

FREQUENCY
CONTROL
R103, R113

TEMPERATURE SENSE
FROM RF DRIVE PCA
{~10'C/V) *

TEMPERATURE
COMPENSATION

R108

Figure 4.3. Gunn Blas (Main PCA)

4.3.3 YIG Sphere and Coll

The YIG filter coil (figure 4-2) produces a strong
magnetic field through the axis of the Y1G sphere, The
field aligns the magnetic dipoles within the sphere
along the axis with the YIG coil. The gunn bias
stimulates the gunn diode to produce a microwave
signal; the YIG sphere’'s influence tunes the oscillator
to the selected output frequency. The YIG sphere
operates as a tuning element.

The YIG coil current is controlled by the frequency
controf signal. An Increase in control signal increases
coil current thus increasing the output frequency.

Ut1, U12, Q1, Q2 and Q4 comprise the YIG coit drive
circuit. The frequency control signai, offset and
temperature correction circuit are summed at the
input to the coil driver curcuit.

A relay s used to change the time constant of the R-C
filter across the YIG coii. For internal frequency con-
trol (SW mode) the short time constant reduces
residual FM. The long time constant is used for exter-
nal frequency control modes to allow rapid frequency
change.



4.3.3.1 Intemal Frequency Control

Two front panel controls {main frequency tuning R&3
and frequency vernier R70) set the osciltater fre-
guency {figure 4-4). The two controls are summed at
the input of U16. Inputs to U16 are filtered to reduce
noise. U16 output, the frequency control signal, pro-
vides input to the YIG coit drivers, gunn bias driver
{buffered py U18), leveler correction circult and fre-

The FM coil driver {figure 4-8) consist of U44, Q11 and
Q12 (ref. schematic 0103-00-0733, sheet 3, coor-
dinates C8). A front panel switch (FM INT/IEXT) selects
the input to the FM coil driver. in externat FM, the FM
input BNC drives U44 and in internal FM the internal
generator drives U44,

quency display {butfered by L18). SAWTOOTH
GENERATOR
Vv REF ~\ | DEVIATION
R82
RE9 FM COlL DR
FUNE I COl. DRIVE
' U4d,
Q1t, Q12 FM COIL
{PART
OF YIG-
v REF ' SOnN
INT TO FREQUENCY SO
" DISPLAY EXTEANAL
VERNIER “ FM ’
R70 K1, K2 w INPUT iﬁrm MONITOR
EXT )
TO GUNN BIAS Figure 4.5, FM Drive Circuit (Main PCA)
AND FREQ AID
£XT CONVERTER
FREQ 0TO +5Y
CONTROL | 77O 11 GHz >
TO YIG COIL
DRIVER 4.3.4.1 FM Deviation Control

Figure 4-4. Frequency Control Signals
{Main PCA)

4.3,3.2 Externai Frequency Controi

A rear panel switch selects internal or external fre-
quency control. In external frequency control, an
external voltage fevel (0 to + 5V) tunes the Instrument
between 7 to 11 GHz (figure 4-4). The external fre-
guency control provides the same frequency control
signal supplied by the frequency tuning and frequency
vernier controls that are provided in the internal con-
trol mode {ref: paragraph 4.3.3.1). In external fre-
guency controt, the residual FM may be greater than
in internal frequency control.

4.3.4 FM Coll Driver

The YIG-Gunn Oscillator is frequency modulated by
an internally generated sawtooth or external
modulating source. The FM coil, smaller than the YiG
coll, influences the magnetic field of the YIG sphere
and deviates the microwave frequency up to 5 MHz.

internal FM deviation (INT FM DEV) pot R&2, shown in
figure 4-5, controls the peak to peak frequency devia-
tion by varying the levet of the internally generated
sawtooth, connected to the FM coil driver.

When swiiched to external FM, the oscillator fre-
guency is modulated by an external source. The rate
and peak to peak frequency deviation are determined
by the external source freguency and amplitude,
respectively. The FM coil driver is directly driven by
the externai FM input.

The internally generated ramp or external signal is
avallable as an FM monitor at the FM Monitor BNC,

4.3.4.2 Modulation Generator

The generator (figure 4-8) consists of a function
generation that creates the sawtooth signai for inter-
nal FM and the time base for pulse mode.

The rate is controiled by a potentiometer R4 and a set
of range capacitors (C42, 43, 44 and 45). The poten-
tiometer controls the magnitude of the current source
(U1 and Q5) and current sink (U1 and Q6) to deter-
mine the charging and discharging rate of the
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Figure 4-6. Modulatlon Generator (Main PCA)

selected capacitor. Comparator U5 controls a current
switch U3 to select either the current source or cur-
rent sink.

When the comparator output is a TTL High ( + 4V) cur-
rent (I} charges the seiected range capacitor. The
resultant ramp increases until reaching + 1.25V when
the ramp, buffered by U4 and Q8, causes the level
comparator 1o switch.

The low comparator output switches to the current
sink, which discharges the range capacitor. The
capacitor discharges at a 91 rate until the ramp
reaches — 1.25V, this causes the comparator output
to switch to TTL high and start the cycle again.

In the CW mode, the generator is disabled. A dicde
clamp, part of U3, disables the generator by holding
the ramp base line to OV. The diode clamp is enabled
by Q22 and U9,

4.3.5 Heater

The efficiency of the YIG sphere is increased and ex-
ternal influences are minimized when the sphere
works at a constant elevated temperature. A heater,
located in the oscillator, maintains the YIG sphere at
constant temperature of 100°C, The heater is a

4-4

positive temperature coeffecient device, as ths
temperature increases, the resistance of the heater
element also increases, decreasing the heater cur-
rent {supplied by the =14V heater supply) thus
decreasing the temperature.

4.4

ISOLATOR

The isclator (circulator) is a buffer between two circuit
biocks in the RF drive train. In the isolator, forward
power passes through to the next circuit and reflected
power terminates in a passive 50 load to ground.

4.5 LEVELER LOOP

4.5.1

Levealsr

The leveler (figure 4-7) automatically corrects levei
deviations related to frequency. The leveler is a pin-
diode attenuator, the greater the forward bias of the
diode, the greater attenuation (reduced ievel). The
leveler is used to correct freguency response
characteristics of the RF string in order to provide a
constant RF level at the front panel output. Stored-in-
memory tevel correction bias (for any given oscillator
frequency) is added to the leveler loop circuits,
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Figure 4-7. Leveler and Level Corrector {RF
Drive PCA)

Two couplers provide sample outputs from the
leveler, one for the front panel auxiliary output and the
other (detector output) for the correction circuits. The
AUX output is buffered by an isolator {ref: paragraph
4.4).

4.5.2 Laveler Loop

The leveler loop circuit consists of the components
shown in figure 4-7. The error ampiifier sums the
detector amplifier output, a signal from the leveler
correction circuit and an adjustable offset current.

When unleveled output is selected, Q15 is turned on,
reverse biasing the leveter diode, which ensures no
attenuation.

4.5.3 Detector

A tunnel diode detector (figure 4-7) converis
microwave power to a dc level. This dc level is an in-
put to the ieveler loop circuit.

A 6 dB pad (figure 4-7) is inserted between the coupler
and the detector, to provide attenuation and im-
pedance matching between the two circuits.

4.5.4 Level Corrector

The RF string insertion loss is not constant over the 7
to 11 Gz freguency range. Mowever, it is constant
for any given frequency. Because of the repeatable
frequency-to-level characteristic of the RF string and
detector, a ROM can be programmed to correct the
{evel at specific frequencies.

Basically, the correction circuit is an analog-to-digital-
to-analog converter. The frequency control signal is
input 10 a successive approximation analog-to-digital
(A to D) converter; this converter produces a ROM
address. The ROM address locates a digital stored
correction vaiue which is sent to a digital-to-analog (D
to A) converter. The resultant analeg value is the level
correction signat. The foliowing paragraphs describe
this leveler correction circuit in greater detail.

The level corrector input is the freguency control
signal, an analog signal proportional to the oscillator
frequency. This frequency proportional signal is ap-
plied to a successive approximation A to [ converter
(figure 4-8) consisting of U31 (a comparator), U25 (a
successive approximation register) and U24 (an 8 bit
DAC). The converter produces digital addresses at the
output of U25. The addresses are dirsctly related to
the frequency control signal, from 1111 1111 for
7 GHz to 0000 0000 for 11 GHz.

The digital address from U25 provides digitai data to
the latch U32 (figure 4-8). A latch clock transfers dgata
into U33. U32 input and output are compared by two
exclusive-OR gates (U35 and U36) connected as a
digital comparter. When the input and output data are
unequal for 16 successive clock pulses (internal fre-
guency control mode) or 4 clock pulses (external fre-
quency control mode) the latch is updated.

The ROM U33 possesses data unique to a specific RF
string. The data adjusts the output level reiative to
osclllator frequency. The digital addresses, generated
by the A to D converter, select programmed data
stored in the ROM. ROM output data provides control
data for the D to A converter, U34. D to A converter
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output current drives the ampiifier U49, a driver for
leveler corrector output. This output is summed into
the leveler loop {figure 4-7).
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Figure 4-8. Frequency Control Signal
To ROM Address Converter
{(Main PCA)
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Figure 49. ROM Address To Level
Corrsctor Converter (Main PCA)

4.8 ATTENUATOR CIRCUITS

Two pin diode attenuators and their drivers comprise
the attenuator and its control circuits. The purpose of
the attenuator is to set the output level. The attenuator
is controlled by an internal or externai level input and
an automatic correction Input for corrections relative
to frequency and output level.

4.6.1 Attenuator

The attenuator is a two section pin diode reflective
type attenuator as shown in figure 4-10; each section
is adjustable from O to 64 dB for a total attenuation of
0 to 128 dB. The pin diodes shunt a 504Q strip transmis-
sion ling: as the diode current increases shunt
resistance decreases, reducing the power level at the
attenuator output.

4.8.2 Attenuator Driver

Each attenuator section is driven by its own current
source. The current source is only one portion of a
voltage to current converter, as shown in figure 4-10.

The voitage to current converter receives its input
from the attenuator drive signal, the output of U28

46

{tigure 4-12), nominally 15 dB/V. This signal drives the
input of amplifier UtA . U1A contains temperature
compensation in the feedback loop to provide gain
correction relative to temperature nominatly 0.002
dB/dB/°C. i

The output of UtA provides input for an inverting
voltage foilower Ut and Q13. The voltage follower
supplies enough current to drive a piece-wise linear
segment approximation '‘logarithmic” converter. The
log converter transfer characteristic is shown in
figure 4-11. Amplifier U2 converts the 'log’" current
into a proportional voltage level that drives the
separate attenuator drivers.

U4 and Q8 comprise the current source for attenuator
“A" while U4 and Q11 comprise the current source
for attenuator ‘B, As the level at the input of U4 in-
creases, the current drawn through the attenuator

‘diodes increases. Each current source has gain and

offset adjustments.

4.6.3 Attenuator Control

The attenuator control circuits, figure 4-12, generate
the attenuator drive signal for the attenuator drive cir-
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characteristics, an EPROM can be programmed o
correct the level at a specific frequency and output
level.

Basically, the correction circuit is an analog to digital
to analog converter. The output level control signai is
input to a successive approximation analog to digital
(A to D) converter (figure 4-13), this converter pro-
duces a ROM address. The ROM address locates a
stored digital correction value that is sent 10 a digital
to analog (D to A) converter {figure 4-14). The resul-
tant analog value is the attenuator correction signal.
The foilowing paragraphs describe this attenuator
correction circuit in greater detail.

input to the attenuator corrector is the Qutput Level
Control signal, an analog signal proportional to the
output level. The output level signal is either front
panel supplied or an external signal at the rear panel
BNC. This signal is applied to a successive approx-
imation A to D converter (figure 4-13) consisting of a
comparator U50, a successive approximation register
139 and an 8 bit DAC U38. The converter produces
digital addresses at the output of U39, The addresses
are directly retated to the gutput level control signal. A
digitat filter circuit (U42, U43, U47, U53 and U40) is
used to reduce variations due to noise in the output of
the successive approximation converter.
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The digital address from U39 provides digital data to
the fatch U40 (figure 4-14). A |atch clock transfers the
data into U40. U40 input and output are compared by
exciusive - or gates (U42 and U43) connected as a
gigital comparator. When the input and output data
are unegual for 16 successive converter cycles, the
fatch is updated.
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Figure 4-14. Digltal Filter and
Attenuation Correction Clrcuit
(Main PCA)

The EPROM U41 possesses data unique to a specific
attenuator: the data to make fine adjustments of the
output ievel attenuation relative (o output level and
frequency. The six most significant bits from U40 and
the five most significant bits from U32 (frequency A to
D converter, figure 4-9) supply addresses for the
EPROM. The EPROM output data provides control
data for the D to A converter U46. U46 converts the
digital data from the EPROM into a proportional cur-
rent that is summed into amplifier US4. The output of
US4 feeds the attenuator controt circuits at U28B.

4.7 RF SWITCH

In pulse modes, the switch controls puise modulation
with high speed pin diodes. The pin diodes shunt the
500 strip transmission line to form a reflective type at-
tenuator, figure 4-15. Because the switch dicdes
shunt the transmission line, biasing the diodes on
turns the switch off. When the diodes are forward
biased sufficiently, they conduct to shunt the line,
theraby reducing the power greater than 80 dB. If the
dioges are reverse biased, they present a high im-
pedance across the line, resulting in a minimum inser-
tion loss.

DUAL
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TRIGGERS
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FROM SWITCH v
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LOGIC U14 Vs
CURRFE_NT
et OF
i ON =V -V
111
AF IN , (¢ | RF OUT
FroM 1! 5PIN- | TO >
ATTEN. DIODES | ISO-
UATOR LATOR
SWITCH

Switch and Switch Driver
(RF Drive PCA)

Figure 4-15.

4.7.1 Switch Driver

Dual schmitt trigger U5 and differential switch Q5 and
Q6 comprise the switch driver, figure 4-15 (ref:
schematic 0103-00-0732, coordinates D3). When for-
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ward biased, the collector of Q6 supplies bias current
to the switch diodes. The switch logic U14 routes the
selected pulse modulation (internal square wave,
internal or external pulse, or externai gate) to the
switch driver input. These four modulation modes are
discussed in the following paragraphs.

4.7.2 Internal Square Wave ([_])

The square wave comparator U15 converts the
modulation generator sawtooth (ref: 4.3.4.2) into a
square wave, figure 4-16. Pot R81 (symmetry adjust-
ment) sets the comparator threshold to approximately
0 Vde. The comparator output provides input to switch
logic U14. If internal square wave moduiation is
selected at the front panel, switch logic sends the
square wave to the RF switch (and the monitor output
PULSE MONITOR).

SAWTOOTH
INPUT
COMPARATOR
SWITCH | swiTon
Ui4 INPUT
.{.,.
RE1 ov
NOMINAL
CONTROL
i PULSE
MONITOR
COMPARATOR OV *  TRIGGER
INPUT — 27 T T T T T T LEVEL
13
A
COMPARATOR
ouTPUT
Figure 4-18. Internal Square Wave (Main PCA)

4.7.3 Internal Pulse (1)

The puise originates at the comparatorfiatch U5 of the
modulation generator (ref: figure 4-6). The sync trigger
selector logic at U8 routes the puise from US to the
delay and width one-shots as shown in figure 4-17.

4.7.3.1 Delay One-Shot
in internal or external puise mode the delay one-shot
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determines the pulse delay period relative to normal
sync.

The delay one-shot is comprised of a monostable
multivibrator U10A and an RC time constant con-
trolled by the front panel DELAY vernier RS0 and
range capacitors C82, C83 and C86 (figure 4-16).
Input to the delay one-shot is a pulse from the sync
trigger selector U8. The delay triggers on the negative
going edge of the inverted output of U8, When trig-
gered, the delay one-shot produces a positive puise
for the period determined by the delay RC time con-
stant and then remains inactive until it receives
another trigger. The delay one-shot triggers inputs at
the width, normal sync and delayed sync one-shots.
Notice the triggering notation in figure 4-17; width and
delay sync one-shots are delayed by the duration of
the delay pulse but the normal sync is not.

4.7.3.2 WIldth One-Shot

The width one-shot sets the width of the modulation
pulse., The width one-shot is comprised of a
mongestable muitivibrator U108 and an RC time con-
stant (figure 4-17}, whose input is directly from the
delay one-shot. The time constant is controlled by the
front panel WIDTH pot R53 and range capacitors C68
and C68. The one-shot triggers on the negative going
edge of the delay pulse. When triggered, the one-shot
produces a positive puise for the period determined
by the width RC time constant and then remains inac-
tive untii it receives another trigger. The one-shot out-
put is connected to the switch logic Ut4, where the
pulse may be routed o the switch driver.

4.7.3.3 Sync One-Shots

The delay one-shot also drives two syne one-shots
{figure 4-17). Both sync one-shots are identical except
for their triggering edge. The normal sync one-shot
(L12A) triggers on the rising edge while the delayed
sync one-shot (U12B) triggers on the faliing edge.
Each one-shot is 2 monostable multivibrator with a
fixed time constant, approximately 2 us. Each has a
buffered output to the front panel connectors.

4,7.4 External Pulse (+)and (~)

The switch driver can also be driven by an external
pulse trigger input as shown in figure 4-18,

in any external mode {4+ or - pulse or gate) an exter-
nal trigger input is required. The trigger generator Ub
is a comparator that converts the input signat into a
logic ievel. The level at which the comparator will trig-
ger is set by front panel EXT TRIGGER LEVEL R38. As
the trigger input crosses from below to above the trig-



ger level, the output is switched on and as the trigger
input crosses from above to below the trigger level the
output is switched off.

In external pulse mode, the output of U6 is routed to
the slope selector UB. This slope selector is a logic
gate that is set at the front panel to gate on the
- selected positive going or negative going edge of the
U6 pulse, The slope setector output feeds the sync
trigger selsctor (figure 4-17) of the delay and width
one-shot circuits in exactly the same manner as the
internal pulse (ref. paragraph 4.7.3).

4,7.5 External Gate

The fogic output of UB is routed by switch logic U14
directly to the switch driver as shown in figure 4-18,

4.8 DISPLAY

Two liquid crystal displays give a visuai indication of
fragquency and output level. LED annunciators show

instrument

operating conditions. The

frequency

display circuit is located on the main display board,
while the output level circuit is divided between the
main display board and display computer board.
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4.8.1 Frequency Display

The frequency display is a 3V digit voltmeter, figure
4-19, On the main board, U18 provides a scaled input
(=07 to —1.1V) to the voltmeter U2. The voitmeter
converts the analog input into digitai data to drive the
liguid crystal display U1.

4.8.2 Output Level Display
The output level display, figure 4-20, is a
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microprocessor controlied circuit. The microproces-
sor circuit {microprocessor U1, program EPROM U4
and address tatch U3} processes inputs from a
voitage-to-frequency converter and output level
display mode control switches to produce multipiexed

FREQUENCY
LIQUID CRYSTAL
DISPLAY
U1

DISPLAY
DRIVER
SIGNALS

FREQUENCY
SIGNALS FROM VOLTMETER
MAIN BOARD U18 u2

Figure 4-19,Frequency Display (Main Display PCA)

display data. This data from U1 drives the display
decoder-driver U8, which controls the segments of
the eutput level liquid crystal display U4.

US and U6 on the Display Computer board make up
the voitage to frequency converter. The output ievei
control signal from U26 on the main board is con-
verted from O to + 5V to 200 Hz to 2 kHz representing
the 0 to 136 dB attenuation range. The converter cut-
put is appiled to the microprocessor input. The
microprocessor converts level proportional frequency
to level proportional digital data for the display
decoder/driver. The uV and mV LEDs are also
multiplexed with the digitai data from the
microprocessor. The dBm and dBref front pane!l an-
nunciators are controiled by switch closure.

4.9 POWER SUPPLY

Power supplies to supply voltage and current to instru-
ment circuits are located on the main board and the
rear panel. The supplies consist of rectifiers, IC
regulators and, on the rear panel, primary input, ther-
mal cutoff and a transformer. if the rear panel heat
sink temperature exceeds 85°C, the primary input is
Interrupted. The =+£15V, +21V and x5V supplies
share a common ground, while the — 22V supply for
the YIG coil is isolated from the other supplies,
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5.1 FACTORY REPAIR

Wavetek maintains a Customer Service department
for those customers not possessing the necessary
personne! or test equipment to maintain their instru-
ment. It an instrument is returned to Wavetek for
repair or calibration, a detailed description of the
specific probiem should be attached to minimize turn
around time,

5.2 PROBLEM ISOLATION

To determine proper or impropetr Instrument opera-
tion, pertorm the checkout procedure (tablte 2-1).
Note, if any, the areas where operation is not correct,
if the instrument seems to operate correctly but does

not operate within specifications, refer to Section 8, -

Calibration. When improper operation has been deter-
mined, refer to table 5-2 for troubleshooting sugges-
tions. Equipment that may be required for
troubleshooting is listed in table 5-1.

5.3 CABLES AND CONNECTORS

Table 5-1.

SECTION
TROUBLESHOOTING

WARNING

While the very low power of the RF
snergy genarated in this instrument
makes It ordinarily nonhazardous, ex-
tremely close and prolonged proximity
of an eye and an active RF output con-
nector could cause injury.

CAUTION

Disconnecting and reconnecting RF con-
nectors within the RF box may adversely
affect instrument performance. Do not
twist or bend the semi-rigid coax cables
from their original shape. Use specified tor-
que when tightening SMA type connectors.

RF transmission between components of the RF
string is via semi-rigid coax cable and SMA type con-
nectors. Do not twist or bend these cables from their
original shape. Use 8 0.3 in-lb torque when
reassembling the SMA type connectors.

Troubieshooting Test Equipment

Instrument

Critical Specification

Suggested Model

DC Volimeter

Power Meter

Microwave Frequency
Counter

Oscilloscope

SMA-to-Type N
Cannector adapters

0.1 mV resolution, 3V digits.
0.01 dB resoiution, 7 to 12.4 GHz,
- 80 dBm range.

1 10 18 GHz, 1 MHz resotution.

5 mvidiv sensitivity,
75 MHz bandwidth

DC to 12.4 GHz.

Fiuke 8050A

HP 436A with 8484A
Power Sensor, 30 dB
pad (DC —12.4 GH2)

EIP 371
Tek 7603 with plug-

ins 7TA1R, 7B53A and
x 10 probe P6105
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NOTE calibration of the entire RF section. When

if a component in the RF box is defective,
Wavetek recommends the return to

preparing the RF box for shipment, remove
the two semli-rigid coax cables from the

Wavetek of the RF box, its contents, the box and front panel, carefully pack and
two semi-rigid coax cables leading to the ship the two cables with the box. Remove
front panel, and the two PROMS in socket the U33 and U41 PROMs from the main-
positions U33 and U471 on the main PC board and install them in their shipping
board. Wavetek will make the necessary sockefs on the AF box (ref: schematic
repairs and assure proper operation and 0102-00-0881, item 6).
Table §-2. Troubieshooting Hints
Symptom Discussion Test
1. Any problem tf any circuitry is not operating properly, | Verify proper power supply voltages.

the power supply voltages should be
checked. Main board schematic
0103-00-0733, sheet 1 shows the
voltage regulators and rectifiers. The
umpers at the output of the regulators
may be lifted to verify the regulators are
operating properly in no ioad condition.

leveler loop include the leveler itself, the
detector or the circuitry on the RF drive
board: U6 and U7 and associated
components {ref. figure 4.1 and 4-7).

2. I the current through the YIG coil
and the gunn bias are both within normal
ranges, then the oscillator may not be
working.

‘2. OUTPUT ON If there is no RF output power, generally | Measure MAIN and AUX output power.
indicator doesn't the RF ON light, which is in the output
light, area of the front panel will not tight. This
indicates that there is not sufficient
power being genarated by the osciilator
o operate the leveling loop.
3.  improper RF 1. Remove the RF box assembly | Verify the correct oscillator operating
output powet for testing per instructions in section | current and bias voitage. The correct
or frequency. 6.2. Possible areas of malfunction in the | voltages are given on the calibration

decal located on the RF box cover and
are peculiar to the RF assembly that you
are working on. The gunn bias voltage
can be monitored either across the
oscillator connector or back on the main
board (TP27). The YIG tune current can
be measured or monitored at TP8 on the
RF drive board and across TP12 and
TP13. The latter is a voltage across R31,
a 150 sense resistor. s voltage should
be the same as that at TP8 to indicate
the circuitry is working properly. {Ref:
figure 4-2.)

Separate the RF chain between the iso-
iator and the laveler input and verify that
the RF output of the oscillator is within
the normal power levels for that
oscillator; normally between + 13 and
+ 18 dBm across the band. That test
must be made with the oscillator proper-
ly heat sinked and isolator on the output

of the oscillator. See NOTE, paragraph 5.3,



Table 5-2. Troubleshooting Hints (Continued)

Symptom

Discussion

Test

CAUTION
When changing the gunn oscillator, it
is vary important to lift the gunn bias
voitage wires at E28 and E10 on the
main beard before reconnecting a
new oscillator. Otherwise, if the gunn
bias circuitry is not operating proper-
ly, excessive voltage may be applied
to the new gunn osciliator and
destroy the gunn diode. Once the
gunn oscillator drive circuitry Is
checked out at TP27 (described in the
previous discussion), then the wires
at E28 may be replaced.

i the problem was a faulty oscillator,
make the new bias vollage and current
adjustments for the replacement
osciliator. The remainder of the RF
chain need not be readjusted for a sim-
ple replacement of the oscillator.

Both Gunn Bias and YiIG coil current
drivers must have their temperature
compensation curcuits readjusted. See
Section 6.

3. If the QUTPUT ON light is work-
ing but there is no output power or
very little output power, the problem
is downstream of the leveler. That is,
between the leveler and the front
panet connector. The probiem there
could be in the attenuator or the RF
switch,

Verify that the attenuator and the RF
switch are not causing a probiem by
shorting the feedthru capacitors on
the attenuator and on the RF switch.
If the RF output is not at the proper
power level, approximately 2 or 3 dBm,
then there ig a problem in the atten-
uator or the switch. By shorting out the
drive signals it guarantees that the PC
board signals cannot be causing any
unusual or undesired attenuation in the
attenuator or the RF switch, It the
problem is isolated to the attenuator or
RF switch, replace the RF chain from
the leveler through the final isolator, The
attenuator correction EPROM  and
leveler correction PROM are part of this
RF chain assembiy. Factory re-
calibration will be necessary. See
NOTE, paragraph 5.3.
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Tabie 5-2. Troubleshooting Hints (Continued)

Symptom

Discussion

Test

4. |f a problem does exist with the
circuitry, further examination is re-
quired on the RF drive board or the
main board.

if the attenuator drive circuitry has a
fauit then start troubleshooting at
TP21 on the RF drive board. The
voitage at TP21 should vary between 0
and approximately + 9V as the QUTPUT
tevel control on the front panel is varied
from maximum to minimum output
power, respectively,

5. If the voltage at TP21 does cover the
nominal range, 0 to 9V, then the most
likely problem is in the voitage to current
converter stages for one or possibly
both of the two sections for the at-
tenuator (figure 4-10). If both sections
have failed, a likely cause would be the
— 10V reference, which provides — 10V
10 both drivers. This circuit is located at
U3 and Q8. The output is TP24, This
- 10V referenca circuit is located on the
RF drive board schematic, zone C1.

Check for —10V at TP24, Check the
voltage to current output drive stages by
substituting a current meter at the out-
put of the attenuator driver in place of
the attenuator itseif.

6. The RF switch is ok in discussion

3 above and the RF switch driver is

suspect. :

Substitute a current meter for the RF
switch at E53 and £54 in the RF drive
box. When the RF switch is on (high out-
put power, the insertion loss state) then
the current flowing from ES53 to E54
shouid be approximately 9 mA (factory
calibrated value). Whereas in the switch
off state, the output is at the isolation
condition and the current from E54 to
E53 should be a nominal 10 mA.

7. if the oscillator does generate the
proper power level but the leveler loop
does not respond and the leveler is
operating, then the detector might be
malfunctioning. The RF detector is a tun-
nel diode detector which generates a
low tevel output voltage when given suf-
ficient Iinput power, approximately
- 12 dBm is the typical operating point,
This low level voltage (approximately
25 mV) is fed into E47 and E48 on the
RF drive board where it is ampiified by
us.

Check voltage of TP9, normally be-
tween 2 and 10V dc when the fre-
quency Is not being changed. Check
TP14 voltage; it is between -0.6
and -10 Vd¢ under normal opera-
ting conditions.



Table 5-2. Troubleshooting Hints (Continued)

Symptom

Discussion

Test

B. Q1 and Q2 {on first sheet of
Main board schematic) requiate the
+ 15 volts to provide £ 14 volts for the
heater of the osciilator. If these tran-
sistors are shorted, the heater will not
be receiving the proper voitages and

may overheat or not heat at all causing

unretiable operation of the oscillator.

Verify proper operation of Q1 and Q2.

8. The RF output can't be turned off or
on.

Check relay K4 {main board schematic
sheet 3) for proper logic through U22
and all the way to K4.

10. When K4 is switched on, a positive
bias is applied to U18, Pin 2, which
tends to reduce the gunn bias voltage {0
0 volts, effectively shutting off the gunn
oscillator. So if K4 is latched on all the
time, then the gunn bias wiil never reach
the appropriate operating value,

Verify proper operation of K4,

QUTPUT ON
indicator off but
there is power
at output

it the OUTPUT ON light is off but there
still is proper output power from MAIN
QUTPUT, then the circuitry which drives
the OUTPUT ON LED should be check-
ed.

Troubleshoot the RF drive board at Q12
and half of U5. That signal is then routed
to the display board and the LED itself.

No unleveled mode
of power

1. Failure of the unleveled enable
signai.

Check the logic signal at E35 on the RF
drive board, labeled UNLEVEL. if this
signal is a TTL high, then an unlevel con-
dition shoutd exist,

if at fogic zero, which should be the case
when in the leveled condition (signal
generated on sheet 3, zone Bt main
board schematic), the leveled switch on
the display board and the iogic gates at
UB1 and UB2 should be checked for pro-
per operation.

2. Unleveled signal is correct.

If the cutput power is stiil not unleveled,
verity that Q15 and CR24 circuitry is
operating properly, which will pump cur-
rent into R51 and cause the U7 and Q3
error amplifier to saturate at TP14 where
the voltage will be approximately — 14V,
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Table 5-2. Troubleshooting Hints (Continued)
Symptom Digcussion Tast
6. Qutput unleveled 1. When unleveled output is seiected, | Check Q15 to ensure that it is not
all the time Q15 is turned on, reverse biasing the | shorted.

teveler diode, which ensures no attenua-
tion,

2. |f the unleveled condition persists
the leveier itself may be open, in which
case the leveler diode will not be
operating.

if the probiem Is isolated t0 the leveler,
replace the RF chain from the leveler
through the final isolator. The leveler
correction PROM and the attenuator
correction EPROM are part of this RF
chain assembly. See NOTE, paragraph
5.3.

7. Excessive
frequency drift

Hf the oscillator
frequency drift (greater than 80 ppm/°C)
then the temperature sense circuitry
may be in error.

exhibits excessive -

Monitor the temperature sense volit
age at TP4 on the RF drive board or
TP26 on the main board. Normally
this voltage will change approximately
-1V for every 10°C increase in the
temperature of the oscillator heat sink.

At room temperature the voltage should
be approximately 0V. Refer to
temperature compensation in section 6,
Calibration, for adjustment of the fre-
quency temperature compensation.

8.  Excessive residual
M

it there is excessive residugl FM on
the RF output signal while operating with
the front panel FREQUENCY control, then
relay Ki on the RF drive couild be the
problem. Capacitor C10, controiled by K1,
varies the time constant of the filter which
is applied across the YIG coil. This filters
out any 60 Hz components across the YIG
coil and stabilizes the output frequency.

Verify operation of K1, C10 and R30.
Also check +21V and -22V power
supplies for proper operation, output
ripple less than 20 mvpp.

g.  Front panel
displays not
operating properly
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1. If the front panel dispiays are not
operating properly, then the most
likely problem is a loose connector on the
front panel or the x5V references are
malfunctioning. If the + 8V reference is
defective then the — 5V reference is also
defective because the —5V is derived
from the +5V. (Also the — 10V refer-
ence in the RF drive board is generated
from the — 5V reference.) The + 5V refer-
ence is generated at U8, TP1 and TP2 on
the RF drive board. U8 and Q14 form the
inverter for the — 5V reference. The + &V
reference Is used to offset the voitage on
the temperature sense diode at U10.

Verify operation of the +5V and -5V
references.




Table 5-2. Troubleshooting Hints (Continued)

Symptom

Discussion

Test

2. Frequency display is basically a
single chip voltmeter (U2) which takes
a voltage generated on the main board
at TP25 and displays its value. Voltage at
TP25 is normally = 0.7t0 - 1.1Vde, U18
on the main board adjusts offset and gain
and translates the 0 to 5V frequency con-
trol signal tevel into the proper voltage
tevei for the dispiay.

Verify operation of U18 on the main
board and U2 on the main display
board.

3. If, during power-up, the output level
display is invalid or a series of bars
are displayed across it (all minus
signs}), then it is quite possible that the
microprocessor did not receive the
power-on reset which is generated on the
main board at U45, Pin 8. Another possi-
ble problem is a negative voltage at U26

(TP1).

Verify presence of power on reset at
U45, Pin 8 (schematic sheet 2, zone A8).
Verify input to K8 Is not a floating open or
a negative polarity {sheet 4, zone D86).

4 The EPROM containing the pro-
gram which is stored at U4 on the display
computer board might be defective. In the
beginning of the power-up procedure the
check sum is generated for the memory in
U4, if this agrees with the program con-
tent for the check sum then the
microprocessor continues ahead in the
program and dispiays the set output
power level. If however, the check sum
does not agree chances are the program
will fail and either hang up, displaying all
minus signs, or will not operate in the first
place.

Debugging the microprocessor board
including U1, U3 and U4,

5. Assuming that the micro-
processor is working properly, but
the output tevel displayed is in error or
severely off scale, then the voltage to fre-
quency converter (located at Zone B8 of
schematic 0103-00-0795) consisting of
US and U6 and partly of U2 may be at
fault.

Verify operation of voltage to fre-
guency converter (U2, U5 and U6). The in-
put voltage at P1-9 is the output level sig-
nal, 0 to 5 volts. This signal is adjusted for
offset with R2 and gain with R4 and R12 in
order to provide a frequency ranging be-
tween 20 Hz and 2 kHz at TPS. The voit-
age at TP3 will vary between -1 and
~10 volts for a 0 to 5 voit input signai
change.

6. Poor contact on the pc board be-
tween the zebra type connectors and
the pc board itself.

Disassemble the display board and
check the contact integrity. Remove any
foreign matter with alcohol.




Table 5-2. Troubleshooting Hints (Continued)

Symptom

Discussion

Test

10.

No external control
or no internal control
for frequency or
output tevel

If there is no external of internal con-
troi for the freguency or output level, then
the relays which switch the signal from
internal control to external control shoutd
be checked.

For the output levei signal check relay
K8 (on sheet 4, zone D6 of the main board
schematic). For the frequency, check
relays K1 and K2 {on main board sche-
matic sheet 3, zone C5).

11,

Square wave mode
not operating properly
but FM mode ok

U15 is a comparator which converts the
sawtooth waveform at TP10 into the
square wave signal fed into U14, Pin 4.

Verify operation of U15,
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6.1 FACTORY REPAIR

Wavetek maintains a Customer Service department
for those customers not possessing the necessary
personnel or test equipment 1o maintain their instru-
ment. H an instrument is returned to Wavetek for
repair or calibration, a detailed description of the
specific probiem should be attached to minimize turn
around time.

6.2 CALIBRATION

Table 6-1 lists the equipment required to perform the
calibration procedures given in table 6-2. These pro-
cedures cover routine adjustment of the 807 at
specified service intervals.

This procedure does not cover oulput level flatness at
0 aBm (leveler correction circuit) nor output level ac-
curacy {attenuation correclion circuit). Both require
special semi-automated test equipment. The PROMS
for leveler correction and attenuation correction are
uniguely programmed for each RF assembly. If the
output power level is not within the flatness specifica-

tion {at 0 dBm) or the output power level accuracy
specifications are not met (at any power levetl and fre-
quency), refer to Wavetek's Customer Service depart-
ment for factory calibration service.

SECTION
CALIBRATION

CAUTION
Disconnecting and reconnecting RF
connectors may adversely affect instru-
ment performance. Review paragraph
5.3 before proceeding.

1. Prepare the instrument by removing the covers;
disconnect the semi-rigid coax cables {box-to-
front panel} at the box, remove the RF box from
the instrument and remove the cover from the
RF box, (Ref: section 7 drawings).

2. Connect the RF assembly to the Main board. if
desired, use an extension cabie for J23 to P23
{ref. paragraph 6.3).

3. Warm up for one hour with QUTPUT ON and
OUTPUT LEVELED ON. Cooling the RF box heat
sink with a fan is recommended.

6.3 EXTENSION CABLE

Although not mandatory, an extension cabie be-
tween the AF box and the main board is a conve-
nience. Construction information is given in
table &-3.

Tabie 8.1, Calibration Test Equipment

Instrument

Critical Spacification

Suggested Model

OC Voitage Caiibrator

DC Voltmeter
Power Meter

Microwave Frequency
Counter

Digital Thermometer

Environmental Test
Chamber

SMA to Type N
Adapters

+ 15V Range, 1 mV Resolution,
5 mV Accuracy ’

0.1 mV resolution, 3V2 digits.

0.1 dB resoiution, 7 to 11 GHz,
- 80 dBm range.

1 to 18 GHz, 1 MHz resolution.

25°C to 50°C.

25°C to 50°C, +1°C stability,
Must accommodate one 907.

To 12.4 GHz.

Datel DVC 8500

Fiuke 8050A

HP 436A with 8484A
Power Sensor, 30 dB
pad for up to 12.4 GHz

EiP 371

Basic 402A
Associated BK 1108
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Table 8-2. Calibratlon Procedura

Note: Open column indicates previous entry remains applicable.

Deslred
Step Check Tester Cal Point Program Ad]ust Results Remarks

1 | Temperature Voltmeter RF Drive PCB: Disconnect 9 to 15 Vdc Disconnacting tem.
Compensation TP4 to TP8 Pt from J1 on perature sanse
Null RF Drive PCB. diode cable simu-

lates a large tamper-
ature change, genaer-
ating a large sense
voltage.

2 TP10to TP R41 0on RF 0 =1 mvde Levelar. (Not used.)

Drive PCB
3 TP19 to TP20 R73 on AF Pralog Converter.
Drive PCEB {Not used.)
4 TP22 to TP23 R101 on AF Postiog Converter.
Orive PCB {Not used.)
5 Main PCB: R106 on 0x5 mvde Gunn Blas.
TP13 io TP20 Main PCB {(Turn tuil cw.)
8 AF Drive PCB: R24 on RF 0 x5 mvde Frequency {Tum 20
TP7 to TP5 Drive PCB times cw).
7 AF Drive PCB: Reconnect P+ | RiZ on RF 0 +0.1 Vde Temp comp offset
TP4 10 TP8 toJ1on RF Drive PCB adusted to room
Drive PCB. temp.
8 +5V AF Drive PCB: R4 on RF SVde x2mV | +5V Reference is
Reference TP to TP2 Brive PCB used by all crit-
(Gnd) lcal circuits to main-
tain accuracy.
8 | Frequency Main PCB MODE: CW. R272 on 0 x1mvde Offset pot adjust-
Control TPT to TP FREQ CNTL Main PCB ment sets OV equal

{FRear Pni): INT. to 7 GHz (nominal).
FREQUENCY:
Full cow.
VERNIER: 0

10 FREQUENCY RBO on 5Vde =2mV | Gain pot sets 5V
Control: Main PCB equal 11 GHz
Fult cw {(nominal).

11 | Gunn Bias P5-5 to P58 onn | FREQUENCY | R113on vac £ 10 mv Gunn bias voltage at
Volitage and RF Drive PCB Control: Main PCB 7 GHz. {Leave volt-
Tuning Current Full cow meter connected.)
Adjust Compute Vac per

foilowing note,

NOTE: The Gunn bias voitage must be compensated for the difference in RF heat sink temperature during the
factory calibration (nominally 32°C) and during present racalibration. To compute the actual voltage 1o be used,
rafer to the following equation (remember as the heat sink temperature increases, the Gunn bias voitage
decreases); Vac = Var — Varc(Te - Tr)
Where,

Vac= Gunn bias voltage to be used in present calibration.

Yar = Gunn bias voltage recorded on factory calibration sticker for appropriate frequency.

Vartc= Gunn blas voitage temperature coefficient recorded on calibration sticker (VI*C).

Tc= RF heat sink temperature (*C} at time of recalibration.

Tr= RF heat sink temperature at time of factory calibration, If value is not noted on RF box calibration sticker,
use nominal value of 32°C.




Table 6-2. Calibration Procedurs

Note: Open column indicates previous entry remains applicable.

Desired
Step| Check Tester Cal Point Program Adjust Results Remarks
12 Fraquency AUX Qutput R115 on RF 6.950 GHz Leave counter con-
Counter Drive PCB. +5 MMz nected.
13 Voltmeter P5.5 to P5-8 on | FREQUENCY R103 on Vae Gunn Bias Voltage
RF Drive PCB. | Controk Full Main PCB. +10mVy at 11 GHz. See
cw note, step 11,
14 Frequency AUX R19 on RF 11.050 GHz
Counter Quitput Drive PCB + 5 MHz
18 | Frequency Freguency FREQUENCY R95 on 6.95 GHz
Display Display Controi: Main PCB fexactly) on
Full cow display
16 FREQUENCY RAS8 on 11.06 GHz
Control: Main PCB {exactly) on
Full cw display
17 | Gunn Blas AC Power OFF. Lift £14 terminai of
Temp Comp R109 on Main PCH.
Connect Vde Call-
brator (set at 0.0V)
to lHfted terminal
and TP20 (analog
ground).
18 Voitmeter TP27 to TP20 AC Power ON. | R106 on Vac lise VGc and VaTe
on Main PCB FREQUENCY Main PCB - 35 {(Varg values computed in
Control: Fuil stap 13,
W, After R108 adjust-
Callbrator: ment, turn ac power
-350Vvde off, remove calibra-
tor, raplace lifted
terminal of R109.
Turn a¢ power ON,
19 | Square Wave | Oscilioscope | PULSE PULSE MODE:"L,{R61 on 50% 1% Reguires no addi-
Symmetry MONITCR RATE: 1K - 10K { Main PCB duty cycle tional setup.
pushbutton, set
pot for tkHz
(nominal)
20 | Qutput Voltmeter TP3to TP4on  OQUTPUT R2 on Display | - 1.0Vde Leave volitmeter
Level Display Dispiay Level Control:  |Computer PCB: =5 mV connected,
Computer PCB | Full cw
21 Output Lavel Ri2on +1.0 ¢dBm
Display Display {exactly} on
Computer PCB | display
22 ouTPUT R4 on - 135.0 dBm
Level Dispiay {exactly) on
Controk: Computer PCB | display
Fult cow
23 Voltmeter T3 t.° P4 - 10 Vde Verity,
on Display 0.2V
Computer PCB =0
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Table 6-2. Calibration Procedure (Cont)

Note: Open column indicates previous entry remains applicable.

Deslirsd
Step Check Tester Cal Point Program Adjust Resuits Remarks
24 | Ext Level Vdc Callbrator | Qutput QUTPUT R154 on (—130.0 -10 d8/V gain ad-
Controi Adi. level LEVEL Main PCB + 0.1y dBm justment. After ad-
Display CONTROL: justment, remove
EXY. caltbrator and set
Apply 13.1 vdc OUTPUT LEVEL
with DC CONTROL to INT.
callbrator
25 | Output Voltmeter TPS to TP23 Plug P53 on R169 on 0 £2 mVde Qffset adjustment.
Level Control Main PCB Main PCB: To | Main PCB
CAL position.
OUTPUT Level
Control: Full
cw
26 QUTPUT Level | R174 on Vowc =2 mv VoLc is voltage
Controi: Main PCB racordad on RF
Full cow assy calibration
stickar. QUTPUT
LEVEL. CONTROL
R Galn adjustment.
27 TP21 to TPB on | OQUTPUT Level | R121 on 0 £1mvde
RF Drive PCB | Controk Full cw] RF Drive PCB
28 | Attenuator NOTE: Steps 28-33 (Attenuator Offset and Gain Adjustment) should be performed only if the attenuator
Offset and drive circuit offset or gain adjustments are required. If these calibration steps do not restore attenuation
Gain performancs per output level specifications, factory recalibration of the attenuator correction EPROM may
Adjustment be required. (See section 6.2, Callbration, paragraph 2.)
Power Meter MAIN Cutput | FREQUENCY | NOTE: Connect 2 jumper wires betwsen the attenuator
Control: Sat feedthru capacitors and the soider {ug. (Shorts out
to display attenuator drive current faor attenuation
10.00 GHz “A" and "B" circuits.) Record the power level to .01
OUTPUT dB resoiution. (If the power meter has a reference level
LEVELED: ON | capabifity, set 0.00 dB reference equal to this power
level.} Power level is nominaily + 2.5 dBm.
29 R60 on Step 28 Attenuator "A" off-
AF Drive PCB | power level set, Remove jumper
-05 ¢ from attenuator “A"
0.02) 4B to make this adjust-
ment,
30 R109 on Step 28 Attenuator “B" off-
RF Drive PCB | power lavel set. Remove jumper
-{05 = from attenuator “B"
0.02) dB and connect to at-
tenuator “A" to
make this adjust-
ment.
K2l OUTPUT Level | R105 on Step 28 Attenuator “B” gain.
Controi: Set RF Drive PCB | power level Ensure only atten-
to display - (67.0 % uator section “A”
~130.0 d8m. 0.1} dB is shorted.
32 RE2 on Step 28 Attenuator “A” gain,
RF Drive PCB | power lavel Remove jumper on
~-{670 = attenuator “A”. Re-
0.)dB connect jumper

across attenuator
“B" pefore adjust-
ment.




Table 6-2.

Calibration Procedure {Cont)

Note: Open column indicates previous entry remains appliicable.

Desired
Step Check Tester Cal Point Program Adjust Rasults Remarks

33 Plug P59 on
Main PCE: fumpers across
Set to NORM
position attenuator.

34 | Frequency NOTE: Ensure that all the preceding adfustments in the RF subassembly have been made. Reassembie
Temperature the AF subdssembly and install it in the 907. Ensure that fastening hardware is exactly as shown in draw-
Compensation | ings 0102-00-0881 and 0102-00-0745. Do not replace the top cover on the 907, Place the G607 in a
Setup test chamber maintained at a nominal 30° + 2°C. Monitor the termperature with a digital thermometer, Con-

nect @ cable at TP28/TP20 on the Main PCB in orger to monitor the temperature sense voitags. Connect @
cable to TP27ITP20 in order to monitor Gunn bias voltage. Connect a frequency counter at AUX output and
adjust the 907 output to 9.00 GHz + 50 MHZ.

35 | Leveier QOffset] Power Meater MAIN Qutput QUTPUT Level | R44 on 6.0 £0.1)dBm | Be sure fo correct
Controi: Set RF Drive PCB the Power Maeter
to display tor any pad or
+0.0dBm. sensor errors, After
LEVELED: ON this check, allow
FREQUENCY temperature to
Control: Set stabilize {45 to 60
to display min.}

9.00 GHz
{Lock Knob)

38 | Frequency Voitmeter TP27 to TP20 Record Gunn bias
Tamperature on Main PCB voltage.
Compensation {Gunn bias)

37 TP26 to R12 on 0 x50 mVdc After performing

TP20 on RF Drive PCB this step once,

Main PCB {Temp Sense allow 10 min.

{Temp Sense) Oftset) for tamperature
stabilization,

38 TP27 to R113 on Main | Voitage noted | Allow temperature

TP20 on PCB In step 36, to stabilize for 10
Main PCB rmin,
{Gunn bias)
39 Frequency AUX Qutput Record the 907 fre-
Countar quancy to 1 MMz
rasolution, Do not
disturb the frequen-
cy setting.

40 Thermometer Increase 50°C+£5°C Allow 45 to 60 min-
chamber ute stabilizatlon
temperature after reaching cham-
to 50°C +£5°C ber temperature.

41 Frequency AUX Qutput R24 on Step 39 After adjustment,

Counter RF Drive PCB | frequency disconnect atl
+2 MHz test egquipment.
Allow 807 to cool
down. Repiace
cover {ref:
0102-00-0745).




Length: 36 Inches

Wire Type: 22 AWG

Table 6-3. RF Box/Main PCB Extension Cable

Connectors: Amphenol PIN 57-30360 and 57-40360 (Ref: P23/J23)

Jack Jack
Pin, Pin,
Plug Suggested Plug Suggested
Pin | Wire Type Color Signal Pin | Wire Type Color Signal
1 Part of Black + 14V (Y1G Heater) 19 |Part of Red/wht - 14V (Y13 Heater
Twisted Pair Twisted Pair
{Ref: 19) {Ref: 1)
2 Brown YIG Coil 20 Orn/Wht YIG Coit
Supply Voltage . Supply Yoltage
3 Red + 15V 21 Yellow/Wht - 15V
4 Orange + 5V 22 NC
5 |Coax Center Puise 23 [Coax Shield Blk'Wht {Logic Ground}
(Ref. 23) {Ref: 5)
8 |Coax Center Leveler Correction 24 Blu/wht Int/Ext Relay
(Ref: B)
7 Vio/wht RF-ON LED 25 |Coax Canter Atten Drive Sig
(Ref: 26)
8 Coax Shield Leveler Correction 28. Coax Shield Atten Drive Gnd
{Ref: 6) Shisld {Ref: 25)
9 Part of Red M Coit Drive 27 |Partof Black FM Coil Drive
Twisted Pair (=) - | Twisted Pair {+)}
{Ref: 27) (Ref: 9}
10 | Part of Red Gunn Blas 28 |Part of Biack Gunn Bias
Twisted Pair Twisted Pair
in Shietd in Shield
(Ref: 11, 28, 2&) {Ref: 10, 11, 29)
11 | Shield of Gunn Return 29 |Shieid of Gunn Return
Twisted Pair Twisted Pair
in Shieid in Shisid
(Ref: 10, 28, 28) (Ref: 10, 11, 28)
12 Violet Yig Coil Return 30 Orange Yig Coil Return
13 Grey + 15V Return 31 Yellow * 15V Return
14 White Temp Sense 32 Green Laveler Loop
Filter
15 Bik/Wht Ref Gnd 33 Blue Ref Gnd
18 BrnfWht +5 VRef 34 Viotet - 5V Ref
17 | Shield of Freg Cont Shieid 35 Gra/Whi/Bik Unlevel
Twisted Pair
in Shieid
{Ref: 18, 36)
18 | Part of Red Freq Cont 36 | Part of Blk Freq Cont
Twisted Pair Twisted Pair Return
in Shield in Shield
{Ref: 17, 38) (Ref: 17, 18}
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7.1 DRAWINGS

The following assembly drawings, parts lists and
schematics are in the arrangement shown below.

7.2 ADDENDA

Under Wavetek’'s product improvement program, the
latest electronic designs and circuits are incorporated
into each Wavetek instrument as quickly as develop-
ment and testing permit. Because of the time needed
1o compose and print instruction manuals, it is not
always possibie to inciude the most recent changes in
the initial printing. Whenever this occurs, addendum

pages are prepared to surnmarize the changes made

SECTION
PARTS AND SCHEMATICS

and are Inserted immediately inside the rear cover. If
no such pages exist, the manual is correct as printed,

7.3 ORDERING PARTS

When ordering spare parts, please specify part
number, circuit reference, board, serial number of
unit, and, if applicable, the function performed,

CAUTION

An assembly drawing nurmber is not
necessarily the assembly part number. The
drawing numbers below that are marked
with an asterisk (*) are also the assembly
part number,

DRAWING
DRAWING NUMBER
Instrument Schematic 0004-00-0175
Instrument Parts List 1000-00-0175
Chassis Assembly 0102-00-0745

Chassis Parts List 1101-00-0745*

Front Panel Assembiy
Front Panel Parts List

0102-00-0736
1101-00-0736*

Main Display Board Schematic 0103-00-0734
Main Display Board Assembly 1100-00-0859*
Main Display Board Parts List 1100-00-0859

Display Computer Board Schematic 0103-00-0795
Display Computer Board Assembly  1208-00-0795*
Display Computer Board Parts List  1208-00-0785

*This drawing number is also the assembly part number,

DRAWING
DRAWING NUMBER
Hear Panei Assembly 0102-00-0744
Rear Panei Parts List 1101-00-0744*
RF Box Assembly 0102-00-0881

RF Box Parts List 1101-00-0881*

PROM Kit Assembly 0101-00-0875

PROM Kit Parts List 1208-00-0875*
RF Drive Schematic 0103-00-0732
RF Drive Assembiy 1208-00-0732*
RF Drive Parts List 1208-00-0732
Main Board Schematic 0103-00-0733
Main Board Assembly 1100-00-0733*
Main Board Parts List 1100-00-0733
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MO G-32X8/8™ |00 FLAT HEAD
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HEAD SCREW (4)

_____,_,:/_,,.,—

o 63283 0 D ‘/@WV@(
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SPLIT LOCK WASHER(/O)

PEAR PANEL
REF) SEE
SHTIZof 3 FOE
WIRING FO MAIN
BOARD.

MNO -3 578" FAN HEAD
SCEE W WITHSELIT JJO(K
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NO. -3 25 3e " 100 ° FLAT
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WASHER (&)
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REFERENCE DESIGNATORS PART DEGERIPTION nRIG
NONE ASEY DRWG: GUMPUTER o101
NONE SCHEMATIC, COMPUTER o103
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R1Z RES, MF, L/BM, 1%, 12, 1K | RNSS)
79 RES, MF, L /8M, 1%, 150K | RNSS|
/3 RES, MF., L /8, 1%, 19, &K RNSS!
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NGTE UNLESS OTHERWISE SPECIFED
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