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CERTIFICATION

Hewleti-Packard Company certifies that this product met its published specifications at the time of shipment from the
Sfactory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Organization members,

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective,

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,
Buver-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmentat
specifications for the product, or improper site preparation or maintenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.
EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASBSISTANCE

Product maintenance agreements and other customer assistance agreemenis are available
Jor Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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[/} MANUAL CHANGES

-hp- MODEL 3497A
DATA ACQUISITION/CONTROL UNIT

Manual Part Number 03497-30020 -
ERRATA

Page 2-14, Figure 2.14. Change Figure 2-14 to the figure shown in
Figure {S-1,

NOTE

Two stop bits are used for 110
bps. All other operating speeds
use one stop bit.
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Figure CS-1. Serial }/0 Speed of Operation Switches

Page 4.2, Tahle 4-1. Change Overating Power specification to read:
QOperating Power: Switch Selection of 100, 120, 220, or 240V
{~10%, +B%) 48-88Hz, less than 15CVA, .

g .M
i

Page 4-1014-12, Figure 4-2 (Mainframe (HP-IB} Test Pragram). Add the follow-
ing lines to the program in Figure 4-2.

1805 CFF INTR 7
25835 GOTO 2550

Page 512, Figers 5-10. Change the Part Numbers for fuse F1 to
2110-0043 (Fuse 1,5A} and 2110-0063 (Fuse .75A).

Pages 5-13/5-14, 5-15/5-18. Replace pages 5-13 through 5-16 with
those attached to this change sheet.

26 September 1983 ' Supplement A for 03497-90020






3497A

Repiaceable Parts

Reference “hp- Part G Oty Deseription Prefix
Designator Number 53

MP1 (3497-00605 2 1 Connector Shietd ALL -

Mp2 4040-1685 g 1 Bottom Card Cage ALL

MP3 4040-1688 g7 1 Top Card Cage ALL

P4 (03497-008086 3 1 Top Shield ALL

MP5 ¢3497-00102 4 1 Right Deck AlL

MPE 03497-00101 3 1 Left Deck ALL

MP7 CB15-0212 9 3 Secrew-Mach:M3.5x0.60x8 ALL

MP8 (3487-665804 8 1 Mother Board ALL

Figure 5-11. View of Mother Board Assembly Positioned for Insertion into Card Cage.
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Replaceabie Parts

34G7A

MOTE

The picture in this figure applies to 34974 °s with Serial
Prefixes 22224 and above. For other prefixes, refer
to the Prefix column in the fable flocated in this figure/
to determine the correct part numbers for the other

prefixes,

MP10

MPS

MP8

MP7 MPE i
Reference -hip- Part ¢ Oty Description Prafix
Designator Numhber 1}
MP1 03497-01205 0 i Battery Bracket 201 1TAKBELOW
MP1 03497-01210 7 1 Battery Bracket 2222A&AB0OVE
MP2 03497-00103 5 1 Main Deck 201 TAKBELOW'
MP2 034897-00105 7 1 Main Deck 2222A&ABOVE
MP3 0515-0224 3 1 Screw-Mach:M3.5x12 ALL
MP3 2190-0918 4 1 Split Lockwasher ALL
MP3 3050-0066 8- 1 Flat Washer ALL
MP4 5020-8805 5 8y 1 Front Frame ALL
MPS 2810-0127 TR Screw-Mach:8-32 FH ALL
MP8 03497-00601 8 1 Bottom Shield ALL
MP7 0518-0224 3. [¢] Screw-Mach:M3.5x0.680x12 ALL
MP8 5020-8808 g 1 Rear Frame ALL
MPSG 4020-1688 a 1 Card Cage ALL
MP10 03457-61603 g 1 Battery Cabie 201 1A&BELOW
MP10 03487-61612 9 1 Battery Cable 2222A&ABCOVE
T 3100-4270 7 1 Power Transformer ALL

MP3

14

Figure 5-12. Bottom View of Chassis.






3497A

Replaceable Parts

NOTE

The picture in this figure applies to 3497A s with Serial
Prefixes 22224 and above. For other prefixes, refer
to the Prefix column i the table flocated in this figure
to determine the correct part numbers for the cther

prefixes.
P MP3
MP8
J18 P1 J1 BT1?
fteference -hy- Part £ aty Description Prefix
Designator Rumber b
MP1 2810-0182 4] 4 Screw-Mach:8-32x.250 ALL
MP2 2110-0864 8 1 Fuseholder Body ALL
MP3 0815-0210 7 3 Sorew-Mach:M4x0.70x8 ALL
MP4 03487-01208 0 1 Battery Bracket 2011A&BELOW
M4 03487-01210 7 1 Battery Bracket 2222A8ABOVE
MPB 0518-0210 7 2 Screw-Mach:M4x0.70x8 AlL
MPB 0818-0225 4 1 Screw-Mach:M3.5x0.60x10 ALL
MP6 05835-6007 2 1 Nut Hx M3.5x0.8 ALL
BT1 1420-0233 4 1 Battery-8V Rechargeable ALL
J1 1251-3977 0] 1 1 Conn2PinUT ALL
J18 100-3121 5101 Line Filter-22 TML ALL
P1 1251-3982 Foot 1 Conn 2 Pin F UT ALl

Figure 5-13. Bottom View of Rear Partion of Main Deck.
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Replaceable Parts

3497A

mrefixes.

CR3

MOTE

The picture in this figure applies to 3487A s with Serial
Prefixes 22224 and above. For other prefixes, refer
to the Prefix column in the table /located in this Figure/
to determine the correct part numbers Yor the other

CcR2

CRt

ol T1 52

MP3 53

MP1
Referense Hip- Part c aty Description Prefix
Designator Number ]

MP1 1400-0008 g 1 Fuseholder Block 201 1&BELOW
2110-0564 Fuseholder-Body 2222A&ABOVE
2110-0865 Fuseholder-Cap 2222A8AB0OVE
2110-0568 Fuseholder-Nut 2222A8ABOVE

MP2 1400-0783 7 2 Cable Clamp .25x.483 ALL

MP3 03497-00103 5 1 Main Deck 2011 A&BELOW

MP3 03487-001085 7 1 Main Deck 2222ARABOVE

MFP4 08156-0222 1 2 Screw-Mach:M3.5x10 ALL

C1/C2 0160-0162 5. 2 Capacitor-Fxd .022UF 4+ 10% ALL

CR1/CRZ 1801-0486 n 1 Diode-Pwr Rect 100V 12A ALL
2740-0003 s 2 Nut-Diede ALL

CR3 9102-1232 7 1 Diode-Znr 5.6V ALL

F2 2110-0001 g 1 Fuse 1A 250V ALL

51 3101-0481 8 1 Switch-Pushbutton Al
5041-3180 Shaft-Pushbutton Extender 2222A8AB0OVE
0515-0226 g 2 Screw-Mach:M2.5x6 ALL

S2/83 3101-2298 1 1 Switch-Slide ALL

T1 3100-4270 7 1 Power Transformer ALL

5-16

Figure 5-14. Bottom View of Front Portion of Main Deck.






3497A DOCUMENTATION

This chart shows the manuals that are included in 3497A documentation. There are
three types of 3497A manuals, as shown below. Each manual is enclosed in a
separate three-ring binder.

The Operating, Programming and Configuration (OPC) Manual contains operating, pro-
gramming and configuration information for the 3497A, for its plug-in assemblies (Op-
tions 010 through 140} and for the 3498A Extender.

The 3497A Mainframe Installation and Service (1&S) Manual contains installation and
service information for the 3497A mainframe and the optional DVM.

The Plug-in Assembly Service Manual contains service information for all plug-in
assemblies {except Option 140 which has no user service) and for the 3498A
Extender.

3497A DOCUMENTATION

3497A Plug-In  Assembly/
3498A Service Manual
-hp- Part - Number
03497-90021

3487A Operating, Pro-
gramming and Configuration
Manuat -hp- Part Number
03487-80018







HMEWLETT
(éﬁ) PALCKARD
SAFETY SUMMARY

The following general safety precautions must be ohserved during all phases of speration, servics, end rapair of this
instrument. Failure to comply with thess precautions or with specific warnings elsewhare in this manual vislatas
safety stendards of design, manufacture, and intended use of the instrumsnt. Hewlett-Packard Company assumes no
tiability for the customer's failure to comply with these reguirements. This is s Safaty Class 1 instrument,

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO WOT OPERATE 1N AN EXPLOSIVE ATHMIOSPMERE
Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWARY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO ROT SERVICE OR ADJUST ALORE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to & Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARRINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

wARNING §

Dangerous voltages, capable of causing death, are present in this instrument, Use ax-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.
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NOGTE:

| WARNING §

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 voits must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
{operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of

the equipment which normally inciudes all exposed metal struc-
tures.

Alternating current (power ling),
Direct current (power line).

"Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-

I cedure, practice, condition or the like, which, if not correctly per-
8 formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION |
GENERAL INFORMATION

WARNING

The information in this manual is for the use
of Service Trained Personnel. To avoid elec-
trical shock, do not perform any procedures
in the manual, install or reconfigure the in-
strument, or do any servicing to the 34974
and its options, unless you are qualified to do
so.

1-1. INTRODUCTION

1-2. The 3497A Installation and Service Manual has in-
formation to install, reconfigure, and service the main-
frame of the 3497 A Data Acquisition/Control Unit. This
includes information for the standard mainframe (HP-
IB), Serial I/C mainframe (Option 232}, front panel, and
voltmeter option (Option 001). If you need information
for other options (e.g. Counter, Strain Gage, etc.), refer
to the appropriate option manual. This manual is design-
ed for the use of Service Trained Personnel only.

NOTE

The 34974 Installation and Service Manual
applies only for the 3497A°s standard (HP-
1B) and Serial 17O mainframes, front panel,
and volimeter option. For other options, refer
to the appropriate option manual,

1-3. HOW TO USE THE MARNUAL

I-4. The manual is divided into eight different sections
plus three appendices with each section responsible for
certain information. For example, Section II has installa-
tion information, Section V has the parts listing, Section
VIII has service information, etc. The sections are as
follows:

1-5. Section | - Genreral Information

I-6. A short description of the manual and introduction
to the 3497 A is given in this section. The section also lists
instrument options and accessories.. The specification
table is not included; it is in Section I'V of the manual.

1-7. Sectien 1 - Installation

1-8. This section explains how the 3497A is prepared for
use and includes power requirements, line voltage selec-
tion, etc. The section also explains how (o connect the
scanner for remote operation (both HP-IB and Serial
170,

T-9. Sectien U - Instrument Controi

I-10. The 3497A can be locally or remotely controlled,
which is explained in Section IIi. Local control is per-
formed from the front panel and remote control is over
the HP-1B or Serial I/0 bus.

1-11. Section IV - Performance Test and Adjustmant

1-12, The 3497A’s complete performance tests and ad-
justment procedures are in this section. The required
equipment table and specification table are also includ-
ed in Section IV,

1-13. Section V - Replaceahle Parts

I-14. Section V lists the replaceable parts for the main-
frame, front panel, and voltmeter option. Pictures and
illustrations of chassis and mechanical parts are also
included.

1-15. Section VI - Backdating

1-16. This section has information for adapting the
manual for 3497A’s with serial number prefixes different
than shown on the title page.

1-17. Sesction Vi - Theory Of Operation

1-18. The complete theory of operation for the 3497A’s
mainframe, front panel, and voltmeter is in this section.

1-19. Section Vil - Ssrvice

1-20. This section has troubleshooting procedures,
schematics, and ofher applicable service and maintenance
iterns for the 3497A. Troubleshooting procedures,
schematics, and block diagrams are given in service
groups. Included in Section VIII are also procedures to
seiect the appropriate service groups,

1.21. APPENDIX

1-22. The manual has three appendices: Appendix A, B,
and C. The appendices give a short description of the
Hewlett-Packard Interface Bus, Serial /0, and other ap-
plicable information.

1-23, 34874 DESCRIPTION
I-24. The following paragraphs give a description of the

different sections and options of the 3497A to which this
manual applies.

I-1



General Information

1-25. Mainframe

1-26. The mainframe of the 3497A provides the inter-
facing, power supplies, and support structure for optional
plug-in cards and assemblies. It is also the interfacing
means between the 3498 A Extender and a controller. A
block diagram representation of the mainframe is in
Figure 1-1.

1-27. The outguard controller circuitry of the mainframe
controls the digital communication between the HP-IB
or Serial /0, front panel, rear panel ports, inguard cir-
cuitry (via the crossguard), timer/pacer, and the outguard
option cards. The outguard controller can have either
HP-IB circuitry or Serial [/O circuitry. It cannot have
both at the same time, The HP-IB circuitry permits com-
munication between the 3497A and an HP-IB compati-
ble computer or controller. The Serial I/0 circuitry
permits communication with a computer in a bit serial
format, either directly or over telephone lines using
asynchronous full duplex modems.

1-28. Frent Panel

1-29. Local control is accomplished by using the 3497A’s
standard front panel. This front panel has an alpha-
numeric keyboard for programming the scanner and a
display for showing measurement results, status, etc. The
front panel also has an audible and programmable alarm
(beeper), which turns on if an illegal entry is made from
the keyboard. The front panel does not affect the remote
control capabilities of the 3497A.

1-30. If only remote control is desired (i.e., no local con-
trol), the standard front panel can be replaced by an op-
tional front panel (Option 260). The optional panel has
only an On/Off switch and power On indicator. Since
it has no keyboard and display, all programming and
display of readings is performed remotely by a computer
or controller.

1-31. Voltmeter Gptioa

1.32. The voltmeter option (Option 001), if installed, is
part of the inguard circuitry. The voltmeter gives the
3497 A dc voltage measurement capabilities which, along
with a programmable current source (which is part of the
voltmeter card}, can be used for resistance measurements.
The voltmeter is fully programmable either locally from
the front panel, or remotely over the HP-1B or Serial 1/0
bus.

1-33. INSTRUMENT AND MANUAL IDENTIFICATION

1-24. Instrument Identification is by a serial number
located on the 3497A%s rear panel. Hewlett-Packard uses
a two-part serial number, with the first part {prefix) iden-
tifving a series of instruments and the second part (suf-
fix} identifying a particular instrument within a series.
An alpha character between the prefix and suffix iden-

1-2
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tifies the country in which the 3497A was manufactured
(A is for the US.A., G is for Germany,etc.).

1-35. OPTIONS

1-36. The available options for the 3497A are rack
mounting options and functional options (e.g., pl g-in
options like the Counter, Strain Gage, etc.). The rack
mounting options are listed in Table 1-1 and the func-
tional options with corresponding field installable kits are
listed in Table 1-2. Another option is Option 910. This
option supplies an extra set of manuals,

Table 1-1. Rack Miounting Optiens

34974 Optioa -hy PI# Dascription
g07 5061-0090 | Front Handle Kit
808 5061-0078 | Rack Flange Kit
909 5061-0084 |Rack Flange and Mandie Kit

Table 1.2, Option/Functional Area Cross Reference

34974 Figld Fenctional
Option Instatiable ¥it Area
Standard NA 3487A mainframe with realtime clock, front
panel keyboard and display, and HP-IB
interface
Cpt. 001 44420A Y. digit voitmeter and current source
Cpt. 010 444217 20 channat relay mudtiplexer assembly

Cpt. 020 444224 Relay multiplexer assembly with thermocou-

ple compensation
Opt. 050 444254 16 channel digital/interrupt assembly
Opt. 060 444284 100KHz reciprocal counter assembly

Opt. 070 45427A 120 ohm strain gage/bridge assembly

Opt. 071 444278 350 onm strain gage/bridge assembly

Opt. 110 444284 16 channal actuator/digital output assembly

Opt. 115 44431 A 8 channel high voltage actuator assembly

Qpt. 126 444294 Bual output zero to + 16V D to A converter

Opt. 130 444304 Bual output zero to 20 milliamps/d to 20
rilliamp D to A converter

Opt. 140 444324 Breadboard card

Opt. 23G NA Cioek format is MDH:M:S

Opt. 231 NA Clock farmat is D:MEH:M:S

Opt, 232 A Serial HO {RB8232) interface replaces HP-IB
interface

Opt. 260 NA Delete 3487A keyboard and display (i.e.,
standard front panel

Opt. 788 NA Add a 34898A Extender
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SECTION
INSTALLATION

2-1. INTRODUCTION

2-2. This section of the manual has the necessary infor-
mation and instructions to install and interface the 3497A
Data Acquisition/Control Unit. Included are initial
inspection procedures, power requirements, environmen-
tal information, and instructions for repacking the
instrument for shipment, Other information includes the
operation and configuration of the battery back-up cir-
cuitry which is used to keep the 3497A°s real time clock
(part of the timer/pacer circuitry) operational when ac
power is removed. The information in this section is for
Service Trained Personnel,

2-3. The information in this section is for both the
HP-IB and Serial 1/0 mainframes, front panel, and
voltmeter option. For installation instructions of other
options, refer o the applicable Installation and Service
Manuals of the options.

WARNING

The information in this manual is for the use
of Service Trained Personnel. To avoid elec-
trical shock, do not perform any procedures
in the manual or do any servicing to the 34974
and its options, unless you are qualified ro do
50,

2-4. INITIAL INSPECTION

2-5. The 3497A was carefully inspected both mechanical-
ly and electrically before shipment. It should be free of
scratches and in perfect electrical order upon receipt. To
confirm this, the instrument should be inspected for
physical damage incurred during transit. If the instrument
was damaged in transit, file a claim with the carrier. If
there is any damage or if the unit does not operate cor-
rectly, see the warranty statement at the beginning of this
manual,

2-6. SAFETY CONSIDERATIONS

2-7. It is imperative that only service trained personnel
be allowed access to devices within the cabinet enclosure
of the 3497A. Under any circumstances, be aware of the
following safety information.

WARNING |

Only personnel with a knowledge of electronic
circuitry should install, reconfigure, or service
the instrument.

WARHING

Voltages as high as 357 volts may be present
within the protective safety covers and cabinet
enclosures of the 34974, These voltages may
be accessible on exposed chassis paris once the
safety cover has been removed, LETHAL
voltages may be present even though the in-
strument is disconnected from the ac power
source. BEFORE handling or servicing any of
the plug-in option cards, make certain that all
sources of external power are either turned off
or disconnected.

2-8. 1If the Serial 170 option is installed (see paragraph
2-56 to configure the option), the following additional
cautions and warnings must also be considered.

a. Since the Serial 1/0 option is designed for use with
modems and computers that are RS-232C or
RS-449/423 compatible, more than one manufacturer
may supply components to make up a system. Some
manufacturers might use a grounding technique that
could cause efectrical shock hazards to exist when an
RS-232C device is interfaced. The safety considerations
are meant to make the user aware of this type of con-
dition, in order that the necessary precautions to pre-
vent electrical shock are taken.

b. The 50-pin male connector on the cable supplied
with the Serial I/0 option, has a metal housing which
is internally connected to the cable shield, The other
end of the cabie has an RS-232C connector with pin
1 also connected to the cable shield. Standard RS-232C
defines pin 1 as ““Protective Ground’” and the pin will
most fikely be connected to the chassis of the device
being interfaced (computer or modem). Make sure the
device being interfaced has an earth ground chassis.
This insures that the exposed metal housing on the
3497 A connector will not be at some hazardous voltage
level,

2-1
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Figure 2-1. Line Voltage Switches and Clock
Backup Mede Select Jumper

¢. Standard RS-449/423 does not specify protective
ground or safety ground as an interchange circuit.
Therefore, when RS-449/423 equipment is used and
bonding of the eguipment chassis’ is required, a
separate conductor should be used which conforms {o
the appropriate national or local electricat code. In all
cases, any device being interfaced should have an earth
grounded chassis,

2-9. BATTERY BACKUP FOR REAL TIME CLOCK

2-10. The 3497A mainframe includes a real time clock
which is part of the timer/pacer circuitry. As long as the
3497 A is turned on with ac power connected, the clock
is kept operational by the instrument’s power supplies.
If ac power is removed, a 6V lead-acid battery (inside the
3497A mainframe} is used to backup the clock (i.e., the
clock is kept operational by the battery}. The only func-
tions backed up are the time of day and elapsed time;
other clock functions are not backed up. The battery
backup operation can be selected for two different modes:
Meode 1 and Mode 2.

2-11. Mode 1. In Mode I, the battery keeps the real time
clock operational when ac power is disconnected and the
Power Line switch is in the ON position. Battery backup
does not operate when the Power Line switch is in the
OFT position. Mode 1 is selected when the Continuous
Clock Select Jumper (Jumper plug P7) is in the “OFF”’
position. Jumper plug P7 is located on the power supply
board behind the front panel as shown in Figure 2-1. The
3497A is set to Mode I when shipped from the factory.

2-2
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2-12. Mode 2. In this mode, the batfery keeps the real
time clock operational when ac power is disconnected and
the Power Line switch is either in the ON or OFF posi-
tion. The mode is selected by placing the Continuous
Clock Select Jumper (P7) in the “ON’’ position.

2-13, Battery. The battery, if fully charged, supplies
power to the clock for at least 24 hours. Normally, the
battery is always charged whenever the instrument is
operating on ac line power. If the battery is completely
discharged. 14 to 16 hours may be required to fully charge
the battery.

2-14, POWER REGUIREMENTS
2-18, Line Power

2.16. The 3497A can be operated from any power source
supplying 100V, 120V, 220V, or 240V (-10% to + 5%),
48Hz to 66Hz single phase. Power consumption is
150V A.

2-17. Line Voltage and Fuse Selection

2-18. The line voltage is selected by switches iocated on
a subpanel behind the front panel, as shown in Figure
2-1. Figure 2-2 provides information for line voltage and
fuse selection. Make sure the line voltage select switches
are in the correct position and the correct fuse is instailed
(see next paragraph), before applying ac power to the
instrament.

2-19. The fuse is changed at the fuse holder located on
the right rear panel of the instrument (as viewed from
the back). To remove the fuse, insert the blade of a small
flat biade screwdriver into the slot of the fuse holder cap.
Push the cap in and then turn the screwdriver
counterclockwise. The cap will pop out and can then be
removed with the fuse.

100V/120V = 1.BA Fuse
220V/240V = .BA Fuse

100
vV

L]

00Vv/220V

20V/240V

—_

Figure 2-2. Line Voliage Selection
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CCAUTION S
Always make sure that ac fine power is discon-

nected before removing and installing the
Juse.

2-20. Power Cable and Grounding Reguirements

2-21. To protect operating personnel, the National Elec-
trical Manufacturer’s Association (NEMA) recommends
that the instrument panel and cabinet be grounded. The
3497A is equipped with a three-conductor power cord
which, when plugged into an appropriate receptacle,
grounds the instrument cabinet. The type of power cable
plug shipped with each instrument depends on the coun-
try of destination. Refer to Figure 2-3 for the available
power cable and plug configuration and appropriate -hp-
part numbers.

2.22. INSTRUMENT INSTALLATION

2-23. The 3497A is shipped with plastic feet and tilt stand
in place, ready for use as a bench instrument. The plastic
feet are shaped so that the 3497A can be mounted on top
of other -hp- instruments. When operating the instru-
ment, choose a location that provides at least three inch-
¢s of clearance at the rear and at least one inch at each
side. Failure to provide adequate clearance will result in
excessive internal temperature increases, reducing instru-
ment reliability. The clearances provided by the plastic
feet in bench stacking and the filler strip in rack mount-

Installation

ing allow air passage across the top and bottom cabinet
surfaces,

2-24. Option 908 (Rack Mount Kit) enables the 3497A
to be mounted in an equipment cabinet. The rack mount
for the 3497 A is an EIA standard width of 19 inches. In-
stallation imstructions are included with the Rack Mount
Kit. Option 908 may be ordered from the nearest -hp-
Sales and Service Office under -hp- Part Number
5061-0078.

2-25. PLUG-IN OPTION INSTALLATION

2-26. Since there are a total of five slots in the 3497A
mainframe (marked 0 to 4), a total of five plug-in op-
tions can be installed in the instrument. The installation
procedure is as follows:

a. Turn the 3497 A off and remove the power line cable
from the instrument.

b. Remove the rear panel safety cover by removing
the two screws that hold it in place.

c. Locate the option to be installed. Each option has
an option card {i.c., printed circuit board) and a ter-
minal card. Make sure the terminal card is plugged into
the option card.

d. Lecate the finger ring on the terminal card and
make sure it is turned to the left (i.e., counterclockwise

N,
T

PLUG™: NEMA 1-15P
CASLE*: HP 8120-0684

PLUG®: NZSS 198/A8 C112
CABLE*: HP 8120-0689

PLUG": 85 1363A
CABLE®: HP 8120-1703

LIS

PLUG™: NEMA G-15F
CABLE®: HP 8120-0898

250 ¥ 250 v s0V 250 v
OPERATION OPERATION GPERATION OPERATION
PLUG®: SEV 1011.1959-24507
PLUG®: CEEZ-V11 PLUG®: CEEZ2-V1 PLUG®; DHCR 107 TYRE 12
CABLE®: HP B120-1892 CABLE®: HPP 8720-1860 CABLE®: HP 8120-2958 CABLE*: HP 8120-2104
125 V- BA*¢ 280 v 250 v 260V - AT 125 V- BA=*
OPERATION OPERATION

PLUG™; NEMA 5-15P
CABLE®: HP 8120-162%

ETD-B-4195 Rev)

*The number shown for the plug ls the industry identifier for the plug onfy.
Tha number shown for the cable is an HF part numbar for a compiata cable Including the piug.
* UL fisted for use In the Unitad States of Amarica

Figurs 2-3. Power Cables
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in the unlocked) position, The ring should be in the
horizontal position.

e. Determine into which slot the option is to be in-
stalled (slot 0, 1, 2, 3, or 4) and locate the arrow next
to the slot number. Align the option card (printed cir-
cuit board) with the arrow and then push the option
into the stot until it seats firmly in the motherboard
socket,

f. Turn the finger ring on the terminal card to the right
until the ring is at a 45 degree angle to lock the option
in place. The option is now installed.

Z-27. OUTGUARD LOGIC BOARD REMOVAL ARND
INSTALLATIOR

2-28. Removal and installation of the HP-IB or Serial
I/0 outguard logic board is required if the boards are
to be reconfigured. For example, the boards need to be
removed to change the HP-1B address {see paragraph
2-41), the speed, word length, ete. (see paragraph 2-72
through 2-88}, or the internal clock configuration. The
removal and installation procedures are in the following
paragraphs. Since the outguard logic board may need to
be removed for troubleshooting purposes, the following
procedures are repeated in Section VIII of this manual.

2-4

2-28. Gutguard Logic Board Removal

2-30. The following procedures can be used to remove
the outguard logic board (HP-IB or Serial 1/0).

WARNING

To gvoid personal injury and/or equipment
dumage, read and understand the safety con-
siderations in paragraph 2-6 before any cable
is connected to any device interfaced with the
3497A4.

a. Turn the 3497 A off and remove the power line cable
from the instrument.

b. Remove the rear panel safety cover by removing
the two screws that hold it in place.

¢. Locate the screw on the outguard rear panel that
holds the logic board in place (see Figure 2.4}, Loosen
the screw but do not remove it. It is held in place by
a rubber grommet.

d. Use the built-in finger ring, shown in Figure 2-4,
to pull the board from the motherboard slot connec-
tor. The board can be completely removed from the
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mainframe or pulled out only far enough o gain ac-
cess to the switches. The board must be completely
removed to reconfigure the clock.

e. To reconfigure the HP-IB controller, refer to
paragraph 2-41 and to reconfigure the Serial I/0 con-
troller, refer to paragraph 2-56. To reconfigure the
clock, refer to paragraph 2-91.

2-31. Duiguard Logic Board Installation

2-32. To install the outguard logic board, do the
following:

a. Make sure the 3497A is turned off and the power
line cable is removed from the instrument,

b. Locate the arrow marked ‘““CONTROLLER
TIMER” and align the outguard logic printed circuit
board with the corresponding slot. Then push the
board into the slot until it sets firmly in the mother-
board socket.

¢. Locate the rear panel mounting screw, shown in
Figure 2-4, and tighten the screw.

d. Reinstall the rear panel safety cover. The 3397A
is now ready for use.

2-33, INGUARD CONTROLLER (AND YOLTMETER OPTION)
REMOVAL AND INSTALLATION

2-34. If the voltmeter option is installed in the instru-
ment, the option’s printed circuit board is physicaily and
electrically connected to the inguard controller board. If
the voltmeter option is not installed, only the inguard con-
trofler board is installed in the instrument. The voltmeter
option is normaily installed at the factory, but is also
available as a field installable option. The following pro-
cedures show how to remove the inguard controller
board, how to install the voltmeter option, and how to
install the inguard controller board. Similar procedures
are in Section VI of this manual.

2-35. inguard Controiler Board Removal Procedure

2-36. Do this procedure to remove the inguard controller
board. This procedure must also be performed to install
the voltmeter option. Do the following:

a. Turn the 3497A off and remove the power line cable
from the instrument.

b. Remove the rear panel safety cover by removing
the two screws that hold it in place. Then remove the
rear cover bracket by removing the screws that hold
the bracket in place.

installation

¢. Locate the two screws on the inguard rear panel that
hold the inguard controller board in place (see Figure
2-4). Loosen the screws but do not remove them. They
are held in place by a rubber grommet.

d. Use the built-in finger ring, shown in Figure 2-4,
to pull the controlier board from the motherboard slot
connector. This completes the procedure to remove the
inguard controller board. To reinstall the board, go
to paragraph 2-39. To install the voltmeter option,
continue with the next paragraph.

2-37. Veltmeter Option Instailation Procedure

2-38. Use this procedure to install the voltmeter board
on the inguard controller board. Do the following:

a. Obtain the voltmeter option printed circuit board.
While looking at the board, locate the two sets of red
and black twisted pair cables attached to the board.
One twisted pair is soidered to the board and the other
pair is plugged into the board using female plug-in
terminals.

b. Locate the red and black twisted pair soldered to
the board and connect # {with its female plug-in ter-
minals) to the nen-component side of the inguard con-
troller board, as shown in Figure 2-3.

¢. Place the voltmeter printed circuit board, compo-
nent side out, in position over the inguard controller
mounting frame, as shown in Figure 2-5, Secure the
board with one machine screw (-hp- Part Number:
(0513-0271), as shown in Figure 2-6.

d. l.ocate the other red and black twisted pair plugg-
ed into the voltmeter board. Wrap the red wire around
the binding post of the CURRENT SOURCE HI Ter-
minal and wrap the black wire around the binding post
of the CURRENT SOURCE LO Terminal, as shown
in Figure 2-7. Using a low wattage (25 Watt) solder-
ing iron, solder the red and black wires to their respec-
tive terminals.

e. Carefully aftach the ribbon cable edge connector
to the inguard controller board.

f. Place the metal shield in position over the voitmeter
board and secure it with four machine bolis (-hp- Part
No: 0515-0212), as shown in Figure 2-8.

g. Locate the A/D Jumper (blue jumper plug, J3) on
the inguard controller board shown in Figure 2-9.
Place the jumper in the ”A/I3"’ position, as shown
in the figure. Continue with the next paragraph to
reinstall the Inguard Controller Board,
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Figure 2-5. Inguard Controller Board with Veltmster

2-38. lnguard Controller Board Installation
2-40. Do the following procedure,

a. Make sure the 3497A is turned off and the power
line cable is removed from the instrument.

b. Locate the arrow marked “INGUARD CON-
TROLLER” and align the inguard controller printed
circuit board into the corresponding slot. With the in-
guard controller board aligned, the voltmeter board

should also be aligned with the “A/D OPTION® ar-
row. Then push the board into the slot until it sets
firmly in the motherboard socket.

¢. Locate the rear panel mounting screws, shown in
Figure 2-4, and tighten the screws.

d. Reinstall the rear panel safety cover. If the
voltmeter option board was installed, perform the
voltmeter performance tests in Section IV of this
manual. The 3497A is now ready for use.
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2-4%, HP-IB SYSTEM COMMNECTION ARD CORFIGURATION

2-42. The following paragraphs have information on how
to connect the 3497A to the Hewlett-Packard Interface

Bus (HP-IB), how to set the HP-IB Address, and other .

related information, The paragraphs apply to 3497A°s
with HP-IB capabilities only. For the Serial 170 connec-
tion and other applicable information, refer to paragraph
2-56.

3497A

NOTE

FP-IB is Hewlett-Packard’s implementation of IEEE
Std. 488-1978, ““Standard Digital Interface For Program-
mable Instrumentation™.

2-43, #P.IB Connection

2-44, The 3497A is connected to the HP-IB by the
3497A’s rear panel HP-IB connector using an interface
cable. A typical HP-IB System inierconnection is il-
lustrated in Figure 2-10,

2-45. A total of 15 HP-IB compatible instruments can
be connected to the Bus. The required cables have iden-
tical *‘piggy-back” c¢onnectors on both ends so that
several cables can be connected to a single source. A good
rule to follow is not to stack more than two cables on
any one connector. If the stack is loo long, any force on
the stack can produce enough leverage to break the con-
nector. Since the 3497A uses all the HP-IB lines, any
damaged connector pins may affect the HP-IB operation.
Also, be sure that each connector is firmly screwed in
place to keep it from working loose during normal use.
The HP-IB Connector is represented in Figure 2-11.

2-46. Cable Restrictions

2-47. Various lengths of HP-IB cables can be ordered,
as an accessory, from Hewlett-Packard. The cable lengths
are 1, 2, or 4 meters and are listed in Section I of this
manual with corresponding accessory numbers. For cor-
rect HP-IB performance, certain cable length restrictions
should be followed. These restrictions are as follows and

F4E8-#-4E00

Figure 2-10. Typical HP-1B System Interconnection
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Figure 2-11. HP.IB Connector

should be kept in mind when connecting the 3497A to
the HP-IB.

a. The total cable length for the system must be less
than or equal to 20 meters (65 feet).

b. The total cable length must be less than or equal
10 2 meters {6 feet) times the total number of devices
connected to the HP-IB.

2-48. HP-IB Address Selection

2-49. 3497A Address. Each instrument on the HP-IB has
a unique “‘talk’ and ‘“‘listen’” address. The address of
the 3497 A is set by its Bus Address Switch. The Bus Ad-
dress Switch is a seven section “‘DIP’’ switch located on
the outguard logic board (board is behind the right rear
panel of the instrument), Since the switch is on the
outguard logic board, the board must be removed to
change the 3497A’s address setting. A procedure to
remove the board is in paragraph 2.27.

2-50. The five switches fabeled Al through A% in Table
2-1 are used fo set the address. The other two switches

are used to set the 3497A to the Talk-Only Mode (see
paragraph 2-32) and the Power-On SRQ feature (see
paragraph 2-54). For more information on the Talk-Only
mode and Power-On SRQ, refer to Section I1I of this
manual or the 3497 A Operating, Programming, and Con-
figuration Manual.

2-51. The 3497A normally leaves the factory with an ad-
dress setting of decimal ‘09°°. The corresponding ASCII
codes for the listen address is *“)”” and for the talk ad-
dressis ‘1"’ The 3497 A may be left at its factory setting
or may be set to any alternate address setting, as shown
in Table 2-1. The table also shows the instrument’s ad-
dress switch, factory address setting, and focation of the
switch on the outguard logic board.

Z-52, Tatk-Only Mede

2-33. The 3497A°s Talk-Only mode is used to provide
measurement data to another device, like a printer,
without an HP-IB controller or computer. The mode is
sclected by setting the sixth switch of the Address Switch
to the 17" (ON) position, as shown in Table 2-1, Refer
to Section HI of this manual or the 3497A Operating,

2-9
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Programming, and Configuration Manual for more
information.

2.54, Power-On SRO

2-55. The 3497A’s Power-Cn SR feature, when en-
abled, allows the instrument to output a Require Service
message after the instrument is turned on. The feature
is selected by setting the seventh switch of the Address
Switch (labeled “SRQ ON” on the outguard board} to
the ““1’” (ON) position, as shown in Table 2-1. Refer to
Section III of this manual or the 3497A Operating, Pro-
gramming, and Configuration Manual for more
information.

2-56. SERIAL 1O OPTION CONNECTION
AND CONFIGURATIONS

2-37. The 3497A, if the Serial 1/0 option is installed, is
compatible with the Electronic Industries Association
(E1A) standards RS-232C and RS-449 with R5-423 elec-
trical subset. The CCITT {Comite Consultatif Interna-
tional Telephonique et Telegraphigue; an international
consultive body) standards V,24 and V.10 closely resem-
ble RS-232C and RS-423 respectively, although they are
not identical. Since the Serial 1/0 option does not use

3497A

all of the interchange circuits defined by the standards
{(both E1A and CCITT), the respective EIA and CCITT
standards can be considered eguivalent from a 3497A
operating standpoint.

2-58. EfA RS-2320 (ECITT V.24)

2-59, RS-232C specifies & 25-pin connector but does not
define a particular type. The connector on one end of
the cable supplied with the Serial I/O option has become
the industry de facto standard. Standard RS-232C
specifies that 22 of the pins will have dedicated
assignments for the data, control and timing circuits, and
leaves three pins unassigned. The electrical requirements
are specified for synchronous or asynchronous (used by
the 3497A) operation within its operating range of 0 to
20,000 bits per second (bps). For more information on
RS-232C, refer to Appendix B of this manual.

2-60. EIA RS-449/423 (CCITT V.10)

2-61. RS-449 designates a 37-pin connector and encom-
passes two standards for the voltage requirements, RS-422
and RS§-423. R5-423 is implemented by the 3497A and
specifies the electrical characteristics for unbalanced
voltage digital interface circuits. RS-423 and RS-232C

Table 2-1. HP-I8 Address Selectien

ASCIl Code
Character Address Switches 5.bit
Lisgen Talk AB A4 A3 A2 A1 Decimat Code
SP @ ¢ O 0 0 o 00
! A g 0 © ¢ 1 0t HP-18
! B e o ¢ 1 9 02 ADDRESS SELECT
E3 c 0 0 o 1 1 03
$ D o o 1 0 0 04 of ] )
% E 0 0 1 0 1 05 [TE tae ,
& F o 0 1 1 0 06 [55 [as » AdoRess
G 0o 0 1 1 1 07 / BT MJ SWITCHES
-3 *—‘FACT?ﬂY | L %] :5 TALK DNLY
* N g 1 0 1 0 10 SETTING S;‘ P SWITCH
+ K a 1 0 1 i [ T POWER ON
L o 1 1 0 0 172 4?& _u_>_ SRQ ENABLE
- M 0 1 1 0 1 13 PESITION PRSITION
. N 0 1 1 1 G 14
/ O ] 1 1 1 1 15
i P 1 0 [+ 4] 0 16
1 Q 1 0 0 ¢ 1 17
2 =} i 0 0 1 0 18
3 s 1 0 o] 1 i 19
4 T 1 o 1 0 0 20
5 U t 0 1 0 1 21
6 Y t 0 1 i 0 22
7 W 1 a 1 1 1 23
B X 1 i 0 0 0 24
9 Y 1 1 0 0 1 25
: z 1 1 0 1 0 26
; [ 1 1 4] t 3 27
< N\ i 1 1t 0 0 28
= J 1 1 1 o} 1 29
> ~ 1 1 1 H 0 30

2-10
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have overlapping parameters permitting interoperation
between the two types of devices. Performance will be
limited by the RS-232C device. RS-422 is not R8232C
compatible and is not implemented. For more informa-
tion on R5-449/423, refer to Appendix B of this manual.

2-52. RS-232C or R8-448/423 Lines Required

2-63. The lines required for operation depend on the type
of connection made. When the 3497A is interfaced direct-
ly to a computer (i.e., without a modem), the lines listed
in Table 2-2 are required. When communicating with a
computer or controller through a modem, the lines listed
in Table 2-3 are required. The tables list both the RS-232C
and egquivalent RS-449/423 lines.

2-84. System Configurations

2-65. The 3497A can be operated in a system in one of
{WO ways:

a. Directly connecied to a computer via RS-232C or
R5-449/423,

b. Connected to an asynchonous full duplex modem,
via RS-232C or R8-449/423, for remote site operation
using dedicated or switched telephone lines,

Typical system configurations are shown in Figure 2-12.
2-GB. Cable Hequirements and Length Hestrictions

2-67. The 3497A (if the Serial 1/0 option is installed) is
supplied with a cable (-hp- Part No, 13222-60001) that
has a 50-pin connector on one end and an RS-232C con-
nector on the other end. The 50-pin connector plugs into
the serial I/0 connector on the rear panel, The RS-232C
connector plugs either into a modem or computer.

Instaliation

Table 2-2. Reguired Lines when Divectly
Cannected $6 a Controller

RS-232C Line

25445423 Line

Transmitted Data
Received Data

Signat Ground

Send Data

Ground for Send Data
Received Data

Ground for Received Data
Signal Ground

Table 2-3. Reguired lines when Connected to & Modem

RS-232C line

AS-448/423 Line

Transmitted Data
Received Data

Signal Ground
Data Terminal Ready|

Data Carrier Detect
Request to Send
Clear to Send

Data Set Ready

Send Data

Ground for Send Data
Received Data

Ground for Received Data
Signal Ground

Terminal Ready

Ground for Terminal Ready
Receiver Ready

Ground for Receiver Ready
Request to Send

Ground for Request to Send
Clear to Send

Ground for Clear to Send
Data Mode

Ground for Data Mode

2-68. RS5-232C limits cable length to 30 feet (15.24
meters). The most important consideration is that the load
capacitance at the interface point cannot exceed 25G0pI.
Longer cables are sometimes successfully used when the
total load capacitance does not exceed 2500pF. A
detrimental effect of excessive load capacitance is that
it increases the rise and fall times of digital signals on
the lines.

RS-232C0 5
oR

AS-443/473

RS--2320
R
RS~-449/423
3437A CONTROLLER
TELEPHONE
LINE ;;7
3487A MODEM }——r 2L HODEM CONTROLLER

A§~232¢8 E

R
RS+ 448/423

468TAIREZY2) 2-&

Figure 2-12. System Configurations
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2-69. The cable length limits imposed by RS-449/423 de-
pend on the speed of operation as shown in Figure 2-13.
For example, with a cable length of 4000 feet (1200
meters}, the maximum speed is 1000 bps. Figure 2-13 is
based on calculations and emperical data using twisted
pair telephone cables with a shunt capacitance of 16 pF
per foot, a source impedance of 50 ohms, a 12 volt peak
to peak source signal, and allowing a maximum near-end
crosstalk of one volt peak. The source signal rise time
at modulation rates below 900 bps is 10048 and above
900 bps is .1 bit time. Figure 2-13 does not account for
cable imbalance or common mode noise beyond 4V (sum
of ground potential difference, greater offset voltage and
externally induced noise).

2-70. interchange Circuits Reguired

2-71. The required RS-232C or R5-449/423 interchange
circuits depend on the system configuration used (see
Figure 2-12). These circuits were given in Tables 2-2 and
2-3. Make sure that all of the reguired lines are assigned
properly in the connector which will be plugged onto the
3497A cable connector. Sometimes these assignments are
altered to meet special applications. The 3497A assumes
that the lines are assigned according to the respective stan-
dard used.
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2-72. Configuration Swiich Settings

2-73. General. The Serial 1/0 option is equipped with
configuration switches that are preset at the factory to
implement the following:

300 bits per second (bps)
DC1 Handshake ““QFF”
7-bit ASCH with odd parity
Direct connect to a controller
RS-232C operation

2-74. Although the configuration switches are located on
the outguard logic board, some of the switch settings can
be read without removing the board. This is done by do-
ing a system reset or system clear (see Section I1I of this
manual for more information), or by turning the 3497A
off and on again while watching the instrument’s display.
The first number in the display will be either a 0, 1, 2,
or 3, dependent on how word length and parity is
specified. The codes are as follows.

0 - 8-bit ASCII with odd parity
1 - 8-bit ASCII with no parity bit sent
2 - 7-bit ASCH with odd parity
3 - 7-bit ASCH with no parity bit sent

2-75. The second group of numbers indicates the selected
speed of operation. For example, 19,200 bps would be
displayed as 19.2, 9600 bps as 9.6, and so on. The status
of the DC1, modem/controller, and RS-232C/RS-449
switches are not displayed. To read these switches, the
outguard fogic board must be removed. The procedure
to remove the board is described in paragraph 2-27.
Before going to the removal procedure, read the safety
precautions in paragraph 2-6.

2-76. Configuration Switches. The configuration swit-
ches on the outguard logic board {(S1 and 82) are preset
at the factory. Switch SI is used to configure the
following:

Speed of operation in bits per second (bps)
On/Off state of the DCI Handshake

7 or 8-bit ASCII with parity specifier
Connect to a modem or to a computer

Switch 52 is used to configure the following:

RS-232C
or
RE-449/423

2-77. Any of the factory settings can be verified or
changed by removing the outguard logic board (refer to
paragraph 2-27 for the removal procedure). The follow-
ing paragraphs give the appropriate switch setting instruc-
tions for the configuration switches,

Installation

2-78. Speed of Operation Switches. Switch segments |,
2, and 3 of switch S1 are preset at the factory for 300
bps as follows:

Switch segment 1 set to 07
Switch segment 2 set to *°17
Switch segment 3 set to 17

2-79. Refer to figure 2-14 to determine the focation and
possible configurations of switch segments | through 3.
Note that the ““0°” and “‘1"’ positions are not labeled on
the outguard logic board. Make sure you are looking at
the switches correctly by orienting the board as shown
in Figure 2-14. A ‘0" is set when a switch is positioned
to the right and a “1*’ is set when positioned to the left.

2-80. To change the speed of operation, refer to the table
in Figure 2-14. Choose the desired speed and change the
switches accordingly. For example, if vou wish to operate
at 19,200 bps, set switch segments 1, 2, and 3 to “0” {right
position}.

2.81. DCI Handshake Switch. Switch segment 4 of S
is preset to ‘0 at the factory to disable the DCI1 hand-
shake {see Section III for information on DC1 hand-
shake). To epnable the DC1 handshake, set switch segment
4to I’ (left position). Since the ‘0"’ and “*}’’ positions
are not labeled on the outguard board, orient the switch
as shown in Figure 2-15.

2-82. Word Length and Parity Switches. Switch segment
5 and 6 of SI are preset at the faciory for 7-bit ASCI}
with odd parity, as follows:

Switch segment 5 set to ““0”’
Switcli segment 6 set to ‘17

2-83. Refer to figure 2-16 to determine the location and
possible configurations of switch segments S and 6. Note
that the 0" and **1”° positions are not labeled on the
outguard board. Make sure vou are looking at the
switches correctly by orienting the board, as shown in
Figure 2-16. A **0”" is set when a switch is positioned to
the right and a “‘I”’ is set when positioned to the left.

2-84. To change the word length and/or parity, refer to
the table in Figure 2-16. Choose one of four possible
selections and then set the switch segments accordingly.
For example, if you wish to select 8-bit ASCII with odd
parity, set switch segment 5 and 6 to ““0”’ (right position).

2-85. Controiler and MODEM Switch. Switch segment
7 of Siis preset to ““0°" at the factory. This is the correct
setting when the 3497A is directly connected to a con-
troller. When using a modem, set switch segment 7 to
1" (Ieft position). Since the ““0°” and **1** positions are
not labeled on the controlier board, make sure the switch
is oriented as shown in Figure 2-17.

2-13
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2-86, RS-232C and RS-449/423 Switches. Switch
segments 2, 3, 4, and 3 of switch S2 are preset at the fac-
tory to ‘0%, which is the setting for R8-232C.

2-87. Refer to figure 2-18 to determine the location and
possible configurations of switch segments 2 through 5.
Note that switch segment ! is not used and may be in
either position. Also note that the 0" and **1"" positions
are not labeled on the outguard board. Make sure you
are looking at the switches correctly by orienting the
board as shown in Figure 2-18. A **0"" is set when a switch
is positioned to the right and a *“1°’ is set when position-
ed to the left.

2-88. To change the operation for RS-448/423, refer to
Figure 2-18 and move switch segments 2, 3, 4, and 5 to
€417’ {left position). Note that all of the switch segments
are set ejther to ‘0" or ‘1", dependent on which serial
standard (RS-232C or RS5-449/423) is used.

3497A

2-89. System [nstaliation Procedure

2-90. Once the 3497 A has been set-up for the desired con-
figuration, use the following procedure to install the in-
strument in a system.

a. Locate the serial cable and plug it into the female
connector on the 3497A rear panel. Then snap the two
wire clips into place to secure it.

b. Connect the serial cable (RS-232C or RS-449/423)
to the computer or the modem, dependent on system
configuration used.

¢. Plug the 3497A power cord inte an ac power source
and turn the instrument on. The 3497A is now ready

for use.
5 .
E.i .
/

' «qgn

A Y f Speed of Operation
11} $1(2) 5143) {bps} Stop Bits
o] 0 G 19,200 1
o] Q 9,600 1
0 1 G 4,B0OC 1
0 1 1 2,400 1
1 v ¢ 1,200 1
1 €] i 600 1
Preset 1 1 0 300 1 §
1 H 1 110 2

3487A-R3232~2~1

Figure 2-14. Serial YO Speed of Uperation Switches
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2-91. 34975 WTERNAL CLOCK CONFIGURATION

2-92. Dependent on which option is selected, the 3497A°s
internal clock can be configured for an American Date
Format (Month:Day:Hours:Minutes:Seconds) or a Euro-
pean Date Format (Day:Month:Hours:Minutes: Seconds).
Option 230 is the American format and option 231 is the
European format. The Furopean format is selected by
installing a jumper on the timer/pacer board. The
American format is selected when the jumper is removed.
The following paragraph has a procedure to reconfigure
the clock,

2-93. Since the timer/pacer sits “‘piggyback’ on the
outguard logic board, the outguard board must be re-
moved to reconfigure the timer/pacer board. Do the
outguard logic board removal procedure in paragraph
2-29 before doing the following:

Installation

a. Refer to Figure 2-19. With the outguard logic board
removed, locate and remove the timer/pacer board
mounting screw on the outguard logic board. Remove
the screw, as shown in Figure 2-19,

b. Locate the timer/pacer board on the non-
component side of the outguard logic board. Remove
the timer/pacer board.

¢. Refer to Figure 2-20 and locate the clock configura-
tion jumper on the timer/pacer board. If the American
date format (Option 230, M:D:H:M:S) is desired,
remove the jumper. If the European date format (Op-
tion 231, D:M:H:M:8) is desired, install and solder the
jumper into the appropriate holes.

Y

31(4) Function
[ Preset 0 DC1 Handshake OFF;M
H DC1 Handshake ON

349TA-RSZ32-2~1

=
y

* »1 I L 0?!

Figure 2-15. Serial /& DC1 Handshake Switeh
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Installation

d. Once the clock is correctly configured, reinstali the
timer/pacer board onto the outguard logic board.
Then reinstall the mounting screw.

2. (o to paragraph 2-31 to reinstall the outgaard logic
board.

2-34. STORAGE ARD SHIPMERT

WARRNING

The 34974 is not intended for outdoor use.
Do not expose It to rain or excess molsture.

2-85, Environmental Reguirsments

2-96. The instrument may be stored or shipped in en-
vironments within the following Hmits:

Temperature
Humidity. . ............

3497A

The instrument should also be protected from
temperature extremes which cause condensation within
the instrument.

2-87. Packaging

2-98, Original Packaging. Containers and materials iden-
tical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is be-
ing returned to Hewlett-Packard for service, attach a tag
indicating the type of service required, return address,
model number, and full serial number, Also, mark the
container FRAGILE to insure careful handling. In any
correspondence, refer to the instrument by model number
and full serial number.

2-6%, Other Packaging. The following general instruc-
tions should be used for repacking with commercially
available materials.

{ ¥
S5} R (] Function
o] 0 8-bit ASCIl w/ Odd Parity
Presat [¢] 1 7-bit ASCIl w/ Odd Parity
1 0 8-bit ASCH {no parity bit sent}
1 1 7-bit ASCI w/ Even Parity

h‘i" «0!!

Figure 2-16. Serial If{0 Word Length and Parity Switches
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a. Wrap the instrument in heavy paper or anti-static
plastic, If the instrument is being returned to Hewlett-
Packard for service, attach a tag indicating the type
of service required, return address, model number, and
full serial number.

b. Use a strong shipping container. A double-wall car-
ton made of 330 pound test material may be adeguate.

¢. Use a layer of shock-absorbing material 70mm to
100mm (3 to 4 inch) thick around all sides of the in-
strument, to provide firm cushioning and prevent

Instaliation

movement inside the container. Protect the control
panel with cardboard.

d. Seal shipping container securely,

e. Mark shipping container FRAGILE to insure
careful handling.

f. In any correspondence with Hewlett-Packard, refer
to the instrument by model number and full serial
number.

iulu "U"

31t7) Function
l Preset ] Direct Connect to Controller
1 Connect to MODEM

vy “g®

Figure 2-17. Serial 4O Controller/MODEM Switeh
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Installation 3497A

u ah

g

Y Yy

Y

4 ¥ 4

S22 S2®  sa4_ sais) Function R "o
3 1 1 1 RS-440/423
Operation
Preset 4] 0 O O RS-232C
Operation

5 4 3

Figure 2-18. RS-232C and RS-445/423 Switches
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o P1
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2
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INSTALL THIS JUMPER FOR THE
EUROPEAN DATE FORMAT {OPTION 230).
REMOVE THIS JUMPER FOR THE
AMERICAN DATE FORMAT {OPTION 231}

S48TA-83TC

Figure 2.20. Clock Configuration Jumper

Installation
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SECTION I
INSTRUMENT CONTROL

3-1. INTRCGDUCTION

3-2. This section of the manual contains information on
how to control the 3497 A mainframe using the standard
front panel and over the HP-IB or Serial 170 bus. The
information is an abbreviated description on controlling
the instrument and is written for a Service Trained Per-
son, rather than an operator. For more complete con-
trol information, refer to the 3497A Operating, Program-
ming, and Configuration Manual.

3-3. Section III is separated into the following areas.

Mainframe General Information - paragraph 3-5

Front Panel Control (Standard Front Panel} -
paragraph 3-16

Remote Control (HP-1B)- paragraph 3-20

Remote Control (Serial 1/0) - paragraph 3-48

Front Panel Control is only possible if the standard front
panel is installed. If the optional front panel (Option 260)
is installed, no local control is possible. Instrument con-
trol using the HP-IB is only possible for the standard
mainframe and control using the Serial I/0 bus is only
possible if the Serial 170 option (Option 232) is installed.

NOTE

HP-IB is Hewlett-Packard’s implementation
of IEEE Std. 488-1978, “‘Standard Digital In-
terface For Programmable Instrumentation’
and ANSI MC.1.1.

3-4. The control information in the following paragraphs
also includes information on controlling the voltmeter
option {Option 001). The information only applies to in-
struments which have the voltmeter option installed. Ig-
nore the information if the option is not installed.

3-5. MAINFRAME GEMERAL INFORMATION
3-6. AC Power Requirements

3-7. Before connecting ac power to the 3497A, make sure
the power source matches the requirments of the instru-
ment (see line voltage switches behind the front panel).
If the instrument is incompatible with the power source,
refer to Section I of this manual for power reguirement
modification.

3-8. Turn-0n and Beset

3-9. When the 3497A s first turned on, it goes through
a Self-Test routine. This routine is used to check some
of the mainframe circuitry {including front panel and
timer/pacer assemblies). During the Self-Test routine, the
display will show **3497A°, After it goes through the
routine and the test passes, either the reading from the
voltmeter option is displayed or, if the option is not in-
stalled, dashes (----) are displayed.

3-10. If a failure is noted in the mainframe outguard cir-
cuitry, either ““1’* or *“3” is displayed. A ““‘I" shows that
there is a crossguard failure and a “3” shows a
timer/pacer failure. If any of these failures are noted,
go to Section VIII for troubleshooting.

3-11. The Reset feature is used to return the 3497A back
to the turn-on state without furning the instrument off
and on. This is accomplished when the RESET button
is pressed.

3-12. Self-Test

3-13, This test is similar to the one performed at turn-
on. The major difference is that it has to be selected from
either the front panel or over the HP-IB or Serial /0
bus. This test checks the voltmeter circuitry in addition
to the outguard circuitry,

3-14, The Self-Test is enabled by either pressing the SELF
TEST buiton on the standard front panel (if installed)
or by sending program code ““ST1”" over the HP-IB (see
paragraph 3-26) or the Serial 1/0 bus (see paragraph
3-523. The test is disabled by pressing the SELF TEST
button a second time, by pressing the RESET button, or
by sending program code “‘STO” (if in remote) over the
HP-IB or Serial 1/0 bus.

3-15. When the Setf-Test is enabled and it passes, all of
the front panel LEDs will turn on (if the standard front
panel is installed). This will remain on as long as the test
is enabled and shows that the test passes. This can also
be checked remotely by reading the 3497A output. An
output of ““8E8’’ shows that the test passed. If any tests
fail, a number is displayed which corresponds'to the fail-
ing test. A **I’" shows a crossguard failure, a ‘2’ shows
an A/D converter failure, and a ““3’" shows a timer/pacer
failure. If any of these failures are noted, go to Section
VIH for troubleshooting.
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Instrument Control

3-16. FRONT PANEL CONTROL (STANDARD FRONT PANEL)

3-17. All mainframe functions {except for some remote
operations), can be controlled and selected from the
standard front panel. If the optional front panel is in-
stalled (Option 260}, no front panel control is available,

3-18. Refer to the 3497A front panel and note that most
of the pushbuttons select gither a function (e.g., Self-Test,
Reset, etc.), a number from 0to 9, a **," or a **-"". In
addition to these buttons, there is also a blue button. This
button is the shift button and is used to reconfigure the
numbered huttons and the “*,”" and **-”’ buttons. When
the blue button is pressed, the blue lettering below the
buttons are the new configurations. The blue letters are
used to select certain functions and operating modes of
the 3497A. For example, the letter ““T"" selects the timer
function, the letter **V°’ the de¢ voltmeter function, etc.
The letters are also used 1o remotely program the instru-
ment to those functions and modes. Once the appropriate
letters and numbers are selected by pressing the cor-
responding buttons, press the EXECUTE button and the
3497A will then be configured to the new selected range
and mode.

3-19. Al of the letters, numbers, and the corresponding
instrument functions and operating modes are listed in
Table 3-1. The table is repeated in the 3497A Operating,
Programming, and Configuration Manual. An example
on how to select a function using the buttons follows this
paragraph. In the example, the 10V range of the 3497A’s
DC Voltmeter (i.e., the voltmeter option) is selected, Do
the following:

a. Press Blue Button. The blue lettering below the but-

tons is now valid for the number, **,”", and “*-** but-
fons.

b. Press **,”” Button. This bution corresponds to the
fetter ““V>* which selects the DC voltmeter function,
If the 0"’ button is pressed, the letter ““T*’ is selfected
which selects the timer function. When the bustton is
pressed, the front panel display will go blank.

c. Press ““2” Butfea. This button corresponds to the
letter **R’’ which selects the range mode of the
voltmeter. Once this button is pressed, the number,
6,7, and “°-”” buttons go back to their normal con-
figuration. The blue lettering no longer applies.

d. Press “*3” Button. The numbers are now selected
when a number bution is pressed. Since number “*3"’
button now selects the 10V Range, this button is press-
ed. If the number ““2°’ button is pressed, the 1V Range
is selected. When the ‘3" button is pressed, the
number 3 will be displayed on the front panel display.

e. Press EXECUTE Button. The voltmeter is now set
1o the 10V Range.

3-2
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3-20. REMOGTE CONTROL (HP-1B)
3-21. General

3-22. All of the mainframe and voltmeter functions,
ranges, and operating modes can be selected using the
HP-IB. In addition, the clock, voltmeter readings, self-
test results, and other mainframe and option outputs can
be read using the HP-IB. Other remote functions include
the Require Service operations, The following paragraphs
give some information on how to remotely program and
read the 3497A when using the HP-IB, and also infor-
mation on the Require Service operation. For more com-
plete remote information, refer to the 3497A Operating,
Programming, and Configuration Manual.

3-23. A general description of the HP-IB is in Appendix
A of this manual. Read the description if you are not
familiar with the HP-IB. This information will be helpful
when reading the following paragraphs.

3-24. 3497A HPIB Addressing

3-25, HP-IB requires that a device on the HP-IB has a
unique ‘‘listen’” and *‘talk” address. The address for the
3497A is selected using the instrument’s address switch,
which is located on the main logic board. The 3497A%¢
address is decimal ““9”°. Refer to Section II of this manual
for information on possible address codes and how to
select the codes.

3-28. Setup of the 34974 Using the HP-IB

3-27. The 3497A mainframe, voltmeter option, and plug-
in options are setup and configured using program codes.
These codes are listed in Table 3-1, which aiso shows the
functions of the different codes. The codes can also be
noted on the standard front panel. For exampie, look at
the SELF TEST pushbutton on the front panel and note
that the *‘S*" and **T°’ letters of the words SELF TEST
are underlined. These letiers are the program codes (with
a “1"" added) which are used to remotely select the self-
test mode. It looks like this: ““ST1”’. The “ST" selects
the mode and the “*1"’ turns if oa. Besides the self-test
function, other functions and operating modes also use
the underlined letters on the front panel. An example on
how to remotely send program codes using the Model
HP-85A Computer is as follows:

OUTPUT 709 ;*ST1”

3-28. When the program codes are sent to the 34974,
the following sequence takes place.

4. The HP-IB remote (REN) line is enabled. This
places the 3497A and all other devices on the HP-IB
in remote, When this happens, the 3497A’s
“REMOTE” light will turn on, if it was previously
off.



Instrument Control

Table 3-1. 348974 Commands

AC chan#,chan#,...

chan# = O to 999

AEn, n = Oto 2

>

AEO
AE1
AEZ

EXT INCR OFF
EXT INCR ON
FAST SCAN

B OH O

AF chan#

chan# = 0 to 998

Af chan¥

chan# = 0 tc 899

AL chan#

chan# = 0 tc 999

AD slot# chan#,value

slot# = 0 tc B9
chan# = 0 or 1

value =

0 to + 10238 (VDAC)
01tc 10238 {IDAC)

AR

AS

AV chan#

chan# = 0 to 999

ANALOG CLOSE,
Closes 1 to 4 channels (one per decade) of analog assemblies,

ANALOG EXTERNAL INCREMENT.

Enables or disables the EXT INCR port. In FAST SCAN (AEZ},
muttiframe BBM Sync is ignored. In AE1, external pulse into EXT
INCR pert increments channel closed to next channel.

ANALOG FIRST CHANNEL.

Selects first channel 1¢ be closed in an analog sequence but does
not close channel,

ANALOG INPUT.
Closes channel and triggers DVM tc take a measurement.

ANALOG LAST CHANNEL.

Selects last channel to be closed in an analog sequence but does
not close channel.

ANALOGG OUTPUT.

Sets the output voltage level for the VDAC and output current level
for the tDAC, VDAC outputis — 10,2378V to + 10.2375Vin 2.5
mY increments. IDAC output is 0— 20 mA (BgA increments} or
420 mA {4 uA increments).

ANALOG RESET.

Opens analog assembly channels in 3487A and 3498A and sets

VF1, V11, VRE, VWO, VS0, AEQ, AFQ and ALS99,

ANALOG STEP.

Performs software channel advance from the presently closed chan-
nel to next channel. Repeating the command sequences channels
from AF to AL and back to AF. If AF <AL, channels increment.. If
AF > AL, channels decrement.

ANALOG VIEWED CHANNEL.

Dedicates display to channei selected but does not close channet
and does not affect other 3497A operations. Display is updated
when channel closed and measurement taken,
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Table 3.1. 34874 Commands (Cont'd)

CE slot#,n

slot# = O to 4;

n==01t02

0 = No interrupts
enabied

Interrupt on mea-
surement complete

il

1

H

2 = Interrupt on
overflow

CF slot#,n

slot# = O tc 89;

n=0tw6

0 = Counter Stop

1 = Count Up

2 = Count Down

3 = Avg 1000 Periods

4 = Avg 100 Periods

5 = Measure 1 Period

6 = Measure 1 Period

CR slot#.n

stot# = O 1o 89;
n=1103

—
il

Read without wait
2 = Read with wait
3 = Read continuously

S slot#,value

stot# = 0 to 89
vaiue = O to 8989993

C7T siot#.n

slot# = 0 to 8Y;
n=1to4

1 = Rising/Rising Edges
2 = Falling/Falling Edges
3 = Rising/Falling Edges
4 = Faliing/Rising Edges

COUNTER ENABLE INTERRUPTS.

£nables counter to send an interrupt to 34974 when specified in-
terrupt condition occurs. if 3497 A is set for Digital Interrupt, inter-
rupt is sent to controller.

COUNTER FUNCTION.

Sets mode of operation for the counter and starts the function. CT
command MUST be set before CF command is executed. Forn =
3to B, CT slot#, 1 and 2 set period measurements and CT slot#,
3 and 4 set pulse width measurements.

COUNTER READ.

Allows the results of counter measurements to be read in one of
three ways.

COUNTER SET.

Sets the start point {0 10 999999) for the Count Up or Count Down
functions. Alsc sets number of puises in Pulse Output mode (start
point value = twice the number of pulses output).

COUNTER TRIGGER.
Selects edge of input signal on which to trigger counter. For Count

Up or Count Down, CT slot#, 1 and 3 perform same function as
do CT slot#, 2 and 4.
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Table 3-1. 34974 Commands (Coent'd)

DC siot#,chan#,chan#,...

slot# = 0 tc 89
chan# = 0 to 15

DE siot#,value

slot# = O 1o 4
value = 0 to 377 {Octal}

DI slot#

slot¥ = Oto 4

DL slot#

slotéd = O to 89

DO slot#,chan#,chan#. ...

siot# = 0 to 89
chan# = 0 to 15

DR slot#

slot# = O 1o 89

DS slot#

sloté = 010 4

value = O to 377 (Cctal)
DV slot#

slot# = 0 t6 89

DW siot#,value

slot# = O to B9
value = 0 to 177777
{octal)

DIGITAL

DIGITAL CLOSE.

For Option 110 assembly, command connects NO contact to com-
mon, For Option 115 assembly, command closes channel relays.
Channeis not specified remain in previous state.

DIGITAL INTERRUPT ENABLE.

Enables the Option 050 assembly to send an interrupt 1o the 3497A
when channel bits selected by the command are set true (by ex-
ternal input to the assembly).

DIGITAL INTERRUPT STATUS.

Used to determine interrupt status of bits 0~ 7 in the Option 050
assembly. Also used to determine cause of interrupt from the Cp-
tion 060 assembly.

DIGITAL LOAD.

For Option 080 assembly, returns octal vaiue (0— 177777} of con-
tents of 16 input channets. For Option 110 assembly, returns oc-
tal value {0 —177777) of condition of 16 output channels. For Cp-
tion 115 assembiy, returns octal value (G — 377) of condition of 8
channel refays.

DIGITAL OPEN.

For Option 110 assembly, connects NC contact to common for
charnels specified. For Opticn 115 assembly, opens relays in chan-
nels specified. Relays in channels not specified remain in previous
state.

DIGITAL READ.

For HP-1B, DR returns same information as DL command, except
that readings are continuously updated. For Serial Data, with SO1
in effect returns continucusly updated readings. With 500 in ef-
fect, returns one reading per command.

DIGITAL INTERRUPT SENSE.

Sets edge transition sense which will cause channet O — 7 bits to
be set in an Option 050 assembiy. Polarity sense set by octal value,
Polarity sense 1 = chan bit set by low-to-high transition,

DIGITAL VIEWED SLOT.

Dedicates the front panel display 10 slot specified. To axit this mode,
use DV without slot specifier.

DIGITAL WRITE,

For Option 110 assembly, connects NO or NC contact to commmon
as specified by octal value. For Option 115 assembiy, opens or
closes relays as specified by octal value. Alf chans of assy in slot
addressed are affected by DW command.
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3-6

Table 3-1. 3487A Commands (Cont'd)

| SC (Serial Datal

SDn

SDO = Display OFF
SD1 = Display ON

SEn [HP-1B]

SEn [Serial Datal

n = 0O to 377 {octal}

Sl

SLn [Serial Datal

SLO0 = Keyboard Enabled
SL1 = Keyboard

Disabied
50n [HP-iB]
500 = Qutput immed.
$01 = Output reading

on controller request

S0n [Serial Datal

S00 = Cont output
01 = One cutput/comd
SR slot#.n

slot# = 0 to 89,
n=0t7
SR slot#,0 = Read sig
SR slot#,06—-7 = Read
register [Option 1401

SYSTEM

SYSTEM ALARM.
initiates an audible alarm {BEEP).

SYSTEM CLEAR.

For Serial Data operation, the SC command is simitar to BREAK
message, except that 5C does not clear the command buffer or
return the 3497A to local mode. SC clears system errors but does
not reset VF2, VF3 or clear voltmeter storage.

SYSTEM DISPLAY.

SDO turns off the B-digit display and CHANNEL tights for faster
reading rates. With SDO, only data entered with $Vn command af-
fects display.

SERVICE REQUEST ENABLE.

SE sets the SRQ mask bits which enables 3437A 10 send an inter-
rupt to the controller when specified system conditions oceur,

SERVICE REQUEST ENABLE.

SE sets the interrupt mask Bits which enables 3497A to send an
interrupt to the controlter when specified system conditions cccur.

SYSTEM INITIALIZE.

Sets the digital assemblies and the DVM to initial conditions but
does not affect the analog assemblies.

SYSTEM LOCK.
Used to disable the front pane! keys so that commands can’t be

entered from the front panel. With SL1, 3497A can't be returned
to local mode unless SLO is sent or power is turned off.

SYSTEM QUTPUT WAIT.

Whan S01 in effect, two modes to return data to controlier. With
VS0, 3497A takes measurement and waits for controller request
to transfer data, With VS1 or V52, 3497 A takes n readings {as set
by VNN) and waits for controller request to transfer,

SYSTEM SINGLE/CONTINUOUS OUTPUT.

S0O1 enabies 3497A to send a single reading/command for com-
mands which normally return continuous data, such as ST, VT1,
DR slot#, TD and CR slot#,3.

SYSTEM READ.

Use SR slot#,0 1o determine type of assembly in slot {except analog
assembiies}. Use SR slot#, O through 7 to read register n in siot
addressed {Option 140 only).
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Table 3-1. 3497A Commands (Cent'd)

SR [Serial Datal

STn

STO = Seif Test OFF
ST1 = Self Test ON

SVn

n = +999999

SW slot# register#,cata

sioté = O to 89
register# = 010 7
data = 0 to 377

TA HH MM SS

Hours - = 010 24
Minutes = O to b9
Seconds = 0 to 59

TO MMDDHHMMSS or
TD BDMMHMMMSS

™
TEn

TEQ = RESET
TE1 = HALT
TE2 = START
{ TE
|ﬂHHMMSS
TOn

n = 0 to 8989

STATUS REGISYER READ.

The SR command returns a six-bit octal value of the status register
true bits.

SELF-TEST

8T1 causes 3487A to perform internal self-test. 8F8 returned if
self-test passes.

SYSTEM VIEW,

When the display is turned off by an SDO command, the SV com-
mand writes data specified by n to the display.

SYSTEM WRITE.

Use SW to write data to any assembly directly controlled by the
main processor {i.e. digital assemblies).

TIMER

TiIME ALARM {SET}

Sets 3497A timer. if SRQ mask (HP-IB} or interrupt mask {Serial
Data) has been set for time alarm, interrupt sent to controller when
time on real-time clock matches time set by TA.

TIME OF DAY (SET).
Sets 3497A real-time clock to programmed time,

TIME OF DAY (READ).

Reads time of day from real-time cleck. Data returned has format
MM:DD:HM:MM:SS or {European) DD:MM:HH:MM:SS,

ELAPSED TIME (CONTROL),

Use TEn to monitor elapsed time from start of an operation. Use
the TE command {without a number) to read time elapsed since
TEZ2 command received.

ELAPSED TIME {READ),

Use TE to read elapsed time {1 sec increments} since etapsed timer
control started by TE2 command. Data returned has format
oDho0OD sec.

TIME INTERVAL.

Use TIn to generate puises from TIMER port with periods from 1
sec to 24 hr. If SRQ or interrupt mask set, 3497A sends interrupt
for every pulse output.

TIME OUTPUT.

Use TOn to generate puises from TIMER port with periods from 100
psec to 0.9299 sec {in 100 psec increments). Period output is n
% 100 wsec. Interrupt not available with TOn command.
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3-8

Tahte 3-1. 34974 Commands (Cont'd)

VAR

VAG = Autozero OFF
VAT = Autozero ON

VCnan = 01to3

0 = OFF

1 = 10 pA
2 = 100 pA
3= 10mA
VOnn = 3105

3 = 3 1/2 digits
4 = 4 12 digits
5 = & 1/2 digits

VFn n = 1to 3

i

ASCH
Packed BCD

Wk =
H

Time, ASCH, Chan#

VN o= 1 to 999

VB n = T1tb

= 0.1V
1.0V
0oV
100V
Autorange

G W R
L I I |

V8n n = Q0to 2

o]

Storage OFF
Store in ASCH
Packed BCD

P
T

Vin n~= 1104

1 = Internal
2 = External
3 = Software
4 = HMold

VWn n = O to 988989

VOLTMETER

VOLTMETER AUTOZEROC. .
With autozero on, DVM takes measurement between each reading.

With autozero off, DVM makes autozero measurement before first

reading and when DVM switched to new range.

VOLTMETER CURRENT SOURCE RANGE.

Programs output of DVM current source to 1 of 3 values: 10 gA,
100 pA or 10 mA.

VOLTMETER DISPLAY.

Selects number of digits to be displayed on front panel and sets
voltmeter integration time. Max reading rate for 80 Hz operation
is 300 readings/sec {Autozero OFF). Max rate for 50 Hz is 250
readings/sec.

VOLTMETER FORMAT.

Selects the output format for transmission of data over the bus,
when voltmeter storage is off (VS0).

VOLTMETER NUMBER READINGS/TRIGGER.

Sets number of readings taken per trigger puise input. Readings
are taken sequentially and cutput over the bus in format set by VFn.

VOLTMETER RANGE.

Sets range of DVM. Maximum overrange capability for each range
is 120% of full-scale. In autorange, DVM upranges at 120% of full-
scale ang downranges at 11% of fuil-scale.

VOLTMETER STORAGE.

Store up to 80 readings in ASCII {50 for Serial Data} or up to 100
readings in Packed BCD (85 in Serial Data). Use VS without number
to transfer readings to controller.

VOLTMETER TRIGGER.

Set one of four trigger modes. ininternal, DVM automatically takes
ancther reading when present one completed. In external, trigger
signal input to EXT TRIG port causes DVM to take n readings/trig-
ger (as set by VNn). In software, command causes DVM to trigger
and take n readings as set by VNn. in hold, DVM pauses and does
not take measurements,

VOLTMETER WAIT.

Causes the DVM to wait n x 100 usec between each reading. Max-
imum wait time is 99.9999 sec.

3497 A
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b. The unlisten command “*7’’ is sent to all devices
on the HP-IB.

c. The computer “‘talk’ address, ‘U7, is sent over
the HP-1B to designate the computer as the Taiker.

d. The 3497A “listen” address, ‘*)’, is sent fo
designate the 3497A as the Listener. When this hap-
pens, the 3497A°s “LISTEN" light will turn on, if it
was previously off,

e. After the 3497A is set to listen, program code
“ST1’ is now sent to the instrument.

f. A carriage return (CR), line feed (LLF), and End or
Identify (EOT) statement are sent to the 3497A. This
completes the sequence.

The program sequence looks like this:
“TU”,“ST1” CR LF (and EOD
3-29. Reading the 34%97R's Output Using the HP-1B

3-30. Various 3497A outputs can be read using the HP-
IB. These include the dc voltmeter readings, time of day,
self-test results, and outpuis from the plug-in options.
An example on how to read the 3497A output using the
Model HP-85A Computer is as follows:

ENTER 709 ; A

3-31. When the 3497A output is read, the following se-
guence takes place.

a. The HP-IB remote (REN) line is enabled. This
places the 3497A and all other devices on the HP-IB
in remote. When this happens, the 3497A’s
“REMOTE™ light will turn on, if it was previously
off.

b. The uniisten command ““?’" is sent to all devices
on the HP-IB,

¢. The computer “listen’” address, 5*°, is sent over
the HP-IB to designate the computer as the Listener.

d. The 3497A ““talk” address, ““I"’, is sent to designate
the 3497A as the Talker. When this happens, the
3497A°s “TALK’ light will turn on.

e. After the 3497A is set to talk, it will output its data
(i.e., voltmeter reading, time of day, etc.). This data
is stored into variable “A’’ by the computer.

f. The carriage return (CR) and fine feed {LF}
statements are then sent to the computer. This com-
pletes the sequence.

Instrument Control

The sequence looks like this:
“I51 ,DATA CR LF
3-32. Require Service

3-33. The 3497A can output a Require Service message
under certain conditions. To ourput the message, the
3497A°s SRQ Mask must first be set. The only exception
is the Power-On SRQ function (see paragraph 3-36) which
is set using part of the 3497A’s address switch. Once the
SRQ Mask is set and the instrument requires service, the
Require Service Message is output. When the message is
output, the front panel SRQ light will then turn on. The
3497 A is then normally polied (i.e., Serial Poll perform-
ed) by the computer, When the computer polis the 3497A,
the 3497A outputs a status byte message. The high and
low levels (i.e., output state) of this message depends on
what bits in the SRQ Register are set {true) and not set
{not true). The bits set (true) in the SRQ Register results
from the condition that caused the Require Service
Message. The following paragraphs have information on
the SRQ Register, how to setup the SRQ Mask, and the
Power-On SRQ function.

3.34. SR} Register. The SRQ Register is shown in Figure
3-1. Each bit in the register, when true, shows the reason
why the Require Service Message is output, The true bits
are cleared (i,e., set untrue) when the 3497A is polled.

3-35. Setting the SR Mask. The SRQ Mask is set by
sending program code “SExx” where ‘‘SE’’ enables the
mask and “xx’” is the octal code of the bits in the SRQ
Register that are to be set. For example, to set the Time
Interrupt bit in the SRQ Mask, send program code
“SE10”. If more than one bit is to be set, use the octal
number of all the bits which are to be set. For example,
to set the Time Interrupt bit and the Time Alarm bit, send
program code “‘SE14’’.

3-36. Power-On SRQ Function. The Power-On SRQ
Function, when enabled, outputs a Require Service
Message when power is applied to the 3497A (with the
instrument turned on). This can be used to determine if
a power failure has occured while the instrument was
operating. Uniike the other bits in the SRQ Register, the
Power-On SR} bit 1s set by the address switch {see Sec-
tion II of this manual on how to set the switch).

3-37. Talk-Grly Mode

3-38. This mode is used to transfer data (dc voltmeter
readings) to another HP-1B device without using a con-
troller. This feature is selected by the address switch (see
Section IT of this manual on how to set the switch). When
the feature is selected, the dec voltmeter reading is output
over the HP-IB each time the voltmeter is triggered.
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MAN PON MSG TIME TIMIE DIG
SRO NOT DRS
SRQ SRO EXEC INTERV ALARM INT
b7 hé b5 b4 b3 b2 b1 b0
s MSD > 2nd MSD A LSO  srmmmssmmm—
Bit Funetion Befinition

b7 § MAN SRQ

b6 | SRQ

b5 | PON SRQ

b4 | MSG NOT £XEC
b3 1 TIME INTERV
b2 | TIME ALARM
b1 DIG INT

bO | DRS

Bit set when front panel button is pressed

SRQ bit set when 3497A requires service (Require Service Message output}
Bit set when 3497A turned on after power failure

Bit set when incorrect syntax is sent to the 3487A

Bit set when time Interval is completed

Bit set when the set time atarm is reached by the internal clock

Developed by the Digital Plug-in Optionis) {see opticn manual}

Bit set when voltmeter is ready 1o ocutput data (i.e., reading)

Figure 3-1. SRQ Reugister

3-39. Output Format

3-40. The voltmeter readings can be output over the
HP-IB in two different formats: ASCII and Packed. The
following paragraphs explain the two different output
formats. Other outputs, like the Time of Day, are only
output in the ASCII Format.

3-41. ASCII Format. The dc voltmeter’s output in the
ASCII Format is normally selected when the 3497A is
turned on or reset. It can also be selected by sending pro-
gram code ““VF1I’. The output, when in the ASCII For-
mat, consists of 13 bytes and looks like this:

+D.DEDDD + D CR EOIL LF

3.42. Packed Format. The dc voltmeter’s output in the
Packed Format is selected by sending program code
“VF2. The output consists of 3 bytes and looks like this:

Overrange
Range Sign ; MSD

ist Byte IRNG]RNGISGN ]OR ! o | B I D l D;

and Digit 3rd Digit
ZnéByle| D [D [D ]D iDED lD[DI

4th Digit LS8D
3rdByte!DlD}§) ]DBD]DED[DE

Bit # 7 6 5 4 3 2 i 4]

MSD-LS2 are in BDC

Range | Sign 199999 indicates overload
06=_1V 1= —(minus)
01 =}V O= -+ (plus) +.DEDDDD + D
16=10V
B o OOV Overrange Decimal point is assumed to be left

Tor® of overrange digit. Range bits
determing range (e.g. for
11 =106V, move decimai three(} )
places to right).

3-10

NOTE

A program to unpack the output of the 34974
in the Packed Formar is in the 3497A
Operating, Programming, and Configuration
Manual.

3-43. Other HP-IB Operations

3-44. The following paragraphs explain the response of
the 3497A when certain HP-IB messages are sent.

3-45. Trigger Message. When the Trigger Message is sent
to the 3497A, two actions take place. The dc voltmeter
is triggered (if the voltmeter option is installed) and the
next channel on the analog plug-in option is selected (if
an option is installed).

3-46. Clear Message, This message, when sent, sets the
3497A to the turn-on state.

3-47. Local Lockout. All the {front panel pushbuttons,
inctuding the LOCAL button, have no effect when this
message is sent.

3-48, REMOTE CONTROL {SERIAL HO)
3-48. General

3-30. All of the mainframe and voltmeter functions,
ranges, and operating modes can be selected over the
Serial I/0 bus. In addition, the clock, voltmeter readings,
self-test results, and other mainframe and option outputs
can be read over the bus. Other remote functions include
the Interrupt Mask and Status Register operations. The
following paragraphs give some information on how to
remotely program and read the 3497A using the Serial
1/0 bus. For more complete remote information, refer
to the 3497 A Operating, Programming, and Configura-
tion Manual.
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3-51. A general description of the Serial 170 bus is in
Appendix B of this manual. Read the description if you
are not familiar with the bus. This information will be
helpful when reading the following paragraphs.

3-52. Setup of the 34874 Using the Serial 0 Bus

3-53. The 3497A mainframe, voltmeter option, and plug-
in options are setup and configured using program codes
{or commands). These codes are listed Table 3-1, which
also shows the functions of the different codes. The codes
can also be noted on the standard front panel. For ex-
ample, look at the SELF TEST pushbutton on the front
panel and note that the 8" and T letters of the words
SELF TEST are underlined. These letters are the program
codes {with a 1>’ added) which are used to remotely
sefect the self-test mode. It looks like this: “*ST1*’, The
“ST selects the self-test function and the “*1°* turns it
on. Other functions and operating modes also use the
underiined fetters on the front panel. An example on how
to remotely send program codes using the Model HP-85A
Computer is as follows:

OUTPUT 10 USING “K* ;**ST1"

3-54. When the program code is sent to the 3497A, the
computier then sends a Carriage Return (CR). This tells
the 3497A that all of the data has been sent. Unlike HP-
IB, the Serial 1/0 bus requires that no Line Feed (LF)
is sent. This is deleted by the ““#,K” symbols in the out-
put statement of the HP-85A.

3-55. Reading the 3497A's Qutput Using the Serial /0 Bus

3-56. Various 3497A outputs can be read using the Serial
1/0 Bus. These include the dc voltmeter readings, time
of day, self-test results, and outputs from the plug-in op-
tions. An example on how to read the 3497 A output us-
ing the Model HP-85A Computer is as follows:

ENTER 10 USING “#,K ; A

3-57. When the 3497A output is read, its output is stored
into variable “A”. Since the computer normally requires
a Line Feed (LF)} and since no Line Feed is sent by the
3497A, the *“# ,K*’ symbols are used so that the computer
will only recognize the Carriage Return (CR) and not the
Line Feed.

3-58. Implementing DC1

3-59. DCI1 should only be used in situations where the
computer is not capable of receiving data from the 3497A
at any time. If DC1 is to be implemented, refer to Sec-
tion 11 of this manual to configure the the switch for this
function. With DC1 enabled, the 3497 A will not send any

Instrument Control

data requested until it receives the DCI. To sead DCI
using the HP-85A,, send the following:

OUTPUT 10 USING ““#4,K” ; CHR$(17)
3-80. Interrapt Mask

3-61. The Interrupt Mask is set by sending program code
“SExxx"" where ““SE’ enables the mask and ““xxx’’ is
the octal code of the bits in the mask that are to be set.
For example, to set the Time Interrupt bit in the mask,
send program code *‘SE110”. Octal number 10" sets
the Time Interrupt bit and octal number ‘100"’ sets the
SRQ Enable bit. The Interrupt Mask is shown in Figure
3-2. The eight bits in the mask is a replica of the first
eight bits in the Status Register (see paragraph 3-63).

3-62. When a bit is set in the Interrupt Mask and the
resultant condition appears, an interrapt is sent to the
computer via the break message. The tfransmitting line
is then held in the space condition for about 20mS.

3-63. Status Register

3-64. The Status Register is updated as events occur and
is completely independent of the Interrupt Mask. The
Status Register is read using program code “SR”’. To read
the register, first send code “SR’’ and then read the
3497 A immediately. This is represented as follows:

OUTPUT 10 USING “#,K*’ ;’SR”
ENTER 10 USING “#K7 ; A

3-65. The first eight bits (bits 0 through 7) is a replica
of the eight bits in the Interrupt Mask (see paragraph
3-60). An “*SR”’ program code (or command), however,
causes six octal digits to be returned with leading zeroes
suppressed. The Status Register and the bit assignments
are given in Figure 3-3.

3-68. Voltmeter Qutput Format

3-67. The voltmeter readings can be output over the
Serial 1/0 bus in two different formats: ASCII and
Packed. The dc voltmeter’s output in the ASCII Format
is normally selected when the 3497A is turned on or reset.
It can also be selected by sending program code “VF1*?,
The output, when in the ASCII Format, consists of 13
bytes and looks like this:

+D.DDDDD£D CR

In the Packed Format, the readings are output using three
bytes. The bytes are the same as used with the Packed
Format that is used with the HP-IB operation (see
paragraph 3-42).
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MAN PON MSG TIME TIME DIG lie}
5RO NOT
SRQ SRQ EXEC INTERV | ALARM INT ERR
b7 b6 bb bd b3 b2 b1 b0
Bit Fungtion Befinitian
b7 | MAN SRC Activated from the front panel
k8 | SRG SRQ enabie which enables a break when an interrupt causing event occurs
b5 | PON SRQ Enabies a break if the 34898A Extender experiences & power [0ss
b4 | MSG NOT EXEC Enables a break if syntax is wrong, voltmeter storage buffer is full, etc.
b3 | TIME INTERV Enables a break when a specific time interval has elapsed
b2 | TIME ALARM Enables & break if a time alarm match cccurs
b1 DIG INT Digital Plug-in options are enabled to develop an interrupt
bG | /O ERR Bit set when parity, overrun, or framing error occurs
Figure 3-2. Interrupt BMask
MAN PON MSG TIME THE DIG o
SRO. NOT
SRG SRQ EXEC INTERV | ALARM INT ERR
b7 b6 b5 b4 83 b2 b1 b0
3rd MSD S 2nd MSD N
DATA {CD) NO/LOST (CTS) {DSR) SYSTEM | BUFFER
C RCD/NO | RECVR | CARRIER CLEAR TO|DAT SET CVER
MODEM | READY | DISCON SEND READY KUN OVERFLO
bi5 b14 813 pi2 Bl b10 b9 b8
e 5th M) S D A 4th MSD Aamman 3rd MSD
Bit Function Definition
b0 /O ERR Bit set when parity, overrun, or framing error ocours
b1 DIG INT Devetoped by the Digital Plug-In Optionis) (see option manual}

b2 TIME ALARM

b3 TIME INTERY

b4 MSG NOT EXEC

bb PON SRQ.

b6 SRQ

b7 MAN SRQ

b8 BUFFER OVERFLG

89 SYSTEM CGVERRUN
b10 DATA SET READY

b11 CLEAR TO SEND

b12 NO OR LOST CARRIER
B13 DATA CARRIER DETECT
h14 DATA RCD/NO MODEM
b15 0

Bit set when the set alarm time is reached by the internal clock
Bit set when time interval is completed

Bit set when incorrect syntax is sent to the 3497A

Bit set when 3487A turned on after power faiture

SRQ bit set when an interrupt causing event occurs

Bit set when front panel bufton is pressed

Bit set if command string exceeds 42 characters

Bit set if a command is received white 34897A is busy with other command
Bit set when the modem turns on its handshake line

When bit is set this modem line is on

Bit set if a modem connect sequence fails the 20 second time-out
When bit is set this modem line is on

Data received when modsam is not connected

Always O

Figure 3-3. Status Register



SECTION IV
PERFORMANCE TEST AND ADJUSTMENT

4-1. INTRODUCTION

4-2. This section of the manual has the 3497A’s perfor-
mance verification checks, performance tests, adjustment
procedures, and specifications for both the standard
(HP-iB) and Option 232 (Serial 1/0) mainframes. The
performance verification checks determine if the main-
frames and the standard front panel are operational. The
performance tests are used to check the voltmeter option
against the published specifications, The adjustment pro-
cedures are used to calibrate the instrument to the pub-
lished specifications and to do the necessary adjustments
after troubleshooting the instrument.

4-3. Since the same equipment is used to adjust (i.e.,
calibrate) and check the performance of the voltmeter op-
tion, the adjustment procedures are combined with the
performance test procedures. The procedures are set up
in such a way that the tests can be ignored, if so desired.
A separate performance test is, however, given for the
voltmeter option.

4-4. INSTRUMERT SPECIFICATIONS

4-5. Specifications are the performance characteristics of
the instrument which are certified. These specifications,
listed in Table 4-}, are the performance standards or
limits against which the 3497A can be tested. Table 4-1
also lists some supplemental characteristics of the 3497A
that should be considered as additional information only.

4-6. Any changes in the specifications due {0 manufac-
turing changes, design, or traceability to the National
Bureau of Standards will be covered in a manual change
supplement or revised manual. The specifications listed
here supercede any previously published,

4.7. Specification Breakdown

4-8. The 3497A’s specifications are grouped according
to instrument function {(e.g., DC Volts and DC Current
Functions of the voltmeter option}). Within each group
there may be one, two, or three main sets of specifica-
tions: the 24 hour, 90 day, and 1 year limits. The limits
to which the instrument conforms depends on when the
instrument was last calibrated and the instrument func-
tion. The 24 hour lmits should only be used if the
instrument was calibrated within the last 24 hours, other-
wise the 90 day or 1 year limits apply.

4-9. For the voltmeter option only, each set of specifica-
tions includes an accuracy specification for each voltage
and current range. They are specified as a percentage of

the reading and an add-on of 4 certain number of counts,
For example, the 24 hour full scale DC Volts Function
accuracy on the 10V Range {in the 5 Digit Display Mode)
is:

+.002% of reading + 1 count

giving a full scale accuracy of +.002% or (2 count) plus
I count (or .001%), which is a total of 3 counts (or
+.003%). (This is only true at full scale and changes at
1/10 scale; see next paragraph.)

4-10. The number of counts changes the accuracy of the
voltmeter option at 1/10 scale, For example, the percen-
tage (same function, range, and digit mode) at 1/10 scale
is still .002%. However, the number of counts (1)is .01%
at 1/10 scale. This gives a total of ,012% rather than
.003%,,

4-11. COUIPMENT REQUIRED

4-12. All required test equipment for the performance
verification checks, performance tests, adjustment pro-
cedures, and troubleshooting procedures are listed in
Table 4-2 (Recommended Test Equipment). The equip-
ment used for the individual tests and adjustment pro-
cedures are also listed at the beginning of each procedure.
The equipment required for troubleshooting are listed in
the troubleshooting procedures (in Section VI of this
manual). If any of the recommended eguipment is not
available, use substitute equipment. A short description
of the required equipment and the critical specifications
necessary to do the test and adjustment procedures is in
the following paragraphs. This information may be
helpful in choosing substitute equipment.

4-13. Mainframe Performance Verification Check (HP.IB)

4-14. Desktop Computer, The recommended computer
to do the checks is as follows:

a. A Model HP-85A Desktop Computer with an
82937A 1/0 Interface Card and 1/0 ROM (-hp- Part
No. 00085-15003). If a different computer is used,
refer to the block diagram description of the test pro-
cedure (in Figure 4-4) to write the test program.

b. An -hp- Model 5328A Counter {includes Options
11 and 41} with HP-IB capabilities and 10nS
resolution,

4-15. Mainframe Porformance Verification Check {Seriat i)

4-1



Performance Test and Adjustment 3497 A
TABLE 4-1. SPECIFICATIONS

STARDARD (HP-IB) MAINFBAME SPECIFICATIONS

CLOCK: GUTPUTS:
Format: Time Guiput:
Option 230:
U5, Month:Day:Hours:Minutes:Seconds Mode Agcuracy Pulse Widtr
Option 231: ) ! .
. Time 1 at +1.005% of Time + 0.1 dsi 50 wsaconds + 10%
European Day:Month:Hours:Minutes:Seconds me Interva b ot tame secones pascon
Timer Quipul > [02% of Time} 16 useconds & 10%
Mades: ENVIRONMENTAL:
Functien Maximem Tima Resslutien Accuracy Outputs W_arm Up Time: 1 hour
Real Time 1 year 1 second 5 L.00B% of Time HP-IB
I 0.7 seconds} SRQ Operating Temperature: 0°C to +55°C
Tirne Alarm 24 hours 1 second 4 006% of Time HP-15 Non-operating Temperature: - 40°C to +76°C
FO-1 seconds) SR Humidity: 95% at 40°C, except as noted.
Time Interval 24 hours 4 second £1.006% of Time HP-1B Shock: 30G, 11 Msec hailf sine wave on each of six sides.
+0.1 seconds} SRQ R .
seenss TTL Pulse Vibration: 10 Hz to 55 Hz to G.010 inch peak-to-peak excursion.
¢ " of 4 ; 005% of i OGperating Power: Switch selection of 100/120/220/240 +10%
; B seconds 1 ge £1. b of Tim /
fapsed Time |1 seconds Secon io ; of Time i 48‘-66H2, less than 150 VA,
.1 seconds}
Physical Parameters:
Timer Output 1 second 100 useconds +.02% of Timg TTE Putse Size: 478.6 mm {16.87 inches} wide
Power Failure Protection: 520.7 mm €.20'5 incijes) deep
Battery backup for 24 hours for all functions except TIMER 190.5 (7.5 inches} high
OUTPUT. Net Weight: 20.4 Kg (45 Ibs.)

{Maximum, with assemblies in all slois.}
Shipping Weight: 28.3 Kg (58 Ibs.)

4-2
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Performance Test and Adjustment

Table 4-1. Specifications (Cont'd)

SERIAL )0 OPTION (OPTION 232} SPECIFICATIONS

These specifications are particular to the 3487A COption 232
operating at 80 Hz line frequency. For 50 Hz operation, multiply
rates by 5/6. Such specifications are as common to both the stan-
dard HP-1B 3497A and Option 232 are found in the 3487A Data
Sheet publication 5952-8886.

BPS RATE V3. BISTANCE
REZ32C (V.24} recommends a maximum cable length of 50

fest or less than 2500 pf total load capacitance.
The distance specifications for R§432 (V.10) are;

BPS 110 300 600 1200
Distance| 1200 m | 1200 m { 1200 m 900 m
4000 ft | 4000 # | 4000 # | 3000 ft
BPS 2400 4800 9800 189200
Distance 600 m 300 m 120 m 60 m
2000 1 {1 1000 ft 400 ft 200 ft

MAXIMUM READIRG RATE FOR 85 READINGS

Packed mode, display off, reading storage on, single trigger
hurst, fixed channet

#Digits Auto Zero On Auto Zero Off
3% 205 300
4% 128 205
5% 26 50

> 10 Channels

BPS 300 1200 9600 19200
Switching Rate chys 7 26 83 95

Minimurm analog switching and reading time for sequential scan-
ning:

BPS 300 1200 9600 19200
Switching Rate chfs 1C 4G 120 130

Minimum anatog switching and reading time for random scann-
ing 10 channels or less:

8PS 300 1200 9600 18200

Switching Rate ch/s 5 18 60 65
< 10 Channels

BPS 300 1200 9600 19200

Switching Rate ch/s 7 13 25 27

Interrupt response. The length of time for BREAK to be sent to the
computer after an interrupt occurs: 150 ms. inciudes HP-85A
response time.

i to A sutput response vs BPS, The length of time required to respond
to a change in the output of the D to A card after the commands
for change are received by the 3497A.

BFS 300 1200 8600 18200
Switching Rate ms 500 175 100 100

BPS ¥5 READING RATE

Readings transferred directly into the computer. Packed mode,

display off, internal trigger, fixed range.

Auto Zero Off 300 1200

9600 19200

3% 10 38 190 210
4% 10 38 130 175
5% 10 30 45 445

Auto Zero On 300 1200

Vait Measurgment

9600 18200

3% 10 38 140 160 Voltmeter Formar 3
4% 10 38 100 110
51 10 20 25 25

ASCH mode, display off, internal trigger.

Time of Day

Elapsad Time

Auto Zero Gff 300 1200

9600 19200

Digital Read or

3% 3 10 65 100 Digital Load
4% 3 10 60 86 N
5% 3 10 30 Y Digital interrupt

Auto Zero On 300 1200

Counter Totalize

9600 19200

QUTPUT DATA FORMAT

Handshakes: ENQuire/ACKnowledge and DC1

Error Checking: Even, odd, or no parity. On detection of & parity er-
ror, the status register sets a bit for parity error.

The 3487 has the abitity to send data in ASCIi or packed BCD.
The output format for ASCI is:

1+ BD DDDDDE + DOR
DD:DEDDDD:BOCR D DDODDE = D, + DODCR
R AR et

Tine of day reading channel
DD:2D:DD:BB:DDCR

DODODBDDDOCH

{1st 4 digits are O}

GOOQOOCR {0-177777 Octal)

GOOOGOCR flast thre
digits are 0-377 Cctal)

DDODDDCR

Y,
3% 3 10 80 80 Counter Period D.DDBDDDE + DCR (Sec)
4%z 3 iC 50 - 70
5% 3 8 20 22 System Read CCODOOCR llast three
digits are 0-377 Octah
Minimum anatog switching time for sequential scanning: 280 NOTE: D = Decimal Digit
channels/s {ch/s} 0O « Octal Digit
0 = Zeros
£ = fxponent

Minimum analog switching time for random scanning 10 Chan-
nels or less: 125 channel/s {ch/s)

The packed BCD s used only for voltage measurements.
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Table &4-1. Specifications (Cont'd)

3497A

D¢ Yoltage.

Input Characterisites:

3487 GPTION 001 DG VOLTMETER - CURRENT SOURCE SPECIFICATIONS

At 25°C < 80% relative humnidity.

Input Capacitance:

AV to 10V ranges

> 1010 ghms

For Auto-zero off, in stable environment {4 1°C) add:

Range 5 Digit Bisplay
.01V + 10 counts
1.0V + 1 count
10.0V + 1 count
100.0V + 1 count

100V range 10 Mohms + .5%

input Capacitance:

Hito LO < 120pf at 1TMHz
L.O to GUARD 2700pf

GUARD to Chassis 2B00nt
Unguarded Chassis 20pt

|solation, 3487 & Voltmeter:

25°C, <85%R.H.
40°C, <B0%R.H.

40°C, <95%R.H.

Reading Rate:

Ruto-zero on Auto zero off

5 digit display (1) 25 R/S 50 R/S
4 digit display{ .1} 100 R/S 200 R/S
3 digit display { .07} 150 R/S 300 R/S

integration pericds in power line cycles {(PLC) .1 =
16.7ms for 60Hz. 1 = 20.0ms for B0Hz. Maximum
reading rate shown is for 80 Hz power line only. For

Hl to LO > 1010 > 109 BOHz reading rate, multiply readings per second by
LO to GUARD > 108 > 107 5/6,
Guard to Chassis > 108 >107
Temperaturg coetficient:
Resoiution: R L
{% of reading + no. of counts)/?C to B5°C. b digit display.
Maximum Reading 5 Digit 4 Digit 3 Digit
Range (5 Digit} Resolutien | Resclution | Resolution Range 0.1y | i.0v ‘ 103V 1 180.0¥
0.1V 119988 TV 10V 100pV Temp. Coeff. | 00025 .0002 0002 .00028
1.0V 1.18999 10pV 100V 1mV + .15 + .02 + .01 + .03
10.0V 11.9929 100pV mv 10mv
100.0V 119.999 Tmv 1omV 100mv Normal and Effective Common Mode Rejection {1 Kohm,
unblanced).
Maximum input voltage between any terminals or from any ter-
minal 1o the chassis {rack or bench mount): Integration Perind AL b0z, 60Hz + .08%) Be
170 Volts peak MR (6B) ECHIR (dB) ECRER {dB}
<1~ 0 90 120
Measurement Accuracy: 1~ l 60 1 150 | 120

{% of reading + number of counts, Auto-zero onj

24 hours: 23°C % 1°C

Range § Digit Display { 4 Digit Display | 3 Digit Display
0.1V 0.003 + 3 0.01 + 1 ¢.1 -+ 1
1.0V 0.002 + 1 .01 + 1 G.1 -+ 1

10.0V 0.002 + 1 .01 + 1 0.1+ 1

100.0V 0.002 + 1 C.O1T + 1 0.1 + 1

30 day: 23°C + 5°C

Range 5 Digit Display | 4 Digit Display | 3 Digit Display
GV 0.007 + 3 0.0% + 1% 0.1+ 1
1.0V 0.006 + 1 0.01 + 1 0.1 + 1
10.0v 0.006 + 1 0.01 + 1 0.1 + 1

100.0V 0.006 + 1 0.01 + 1 0.1 + 1

1 year: 23°C & 5°C

Range 5 Digit Display | 4 Digit Display | 3 Bigit Display
0.1v | 0.015 + 3 0.02 + 1 0.t + 1
1.0V i 90.016 + 1 0.02 + 1 0.1 + 1
10.0v § 0.016 + 1 0.02 + 1 0.1 + 1

100.0v | 0.018 + 1 0.02 + 1 0.1 + 1

. BC CURRENT SUURCE.

24 hour, 23°C & 1°C

fange % of error
10uA 0125%
100pA 0125%
1.0mA 0125%
9C day, 23°C + b°C
10uA 025%
100pA .025%
1.0mA 025%
1 year, 23°C * °C
1CuA 032%
160uA 032%
1.0mA 032%
Temperature Coefficient:
10pA 0025%°C
100pA 0025%°C
1.0mA .0025%°C
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Table 4-2. Recommended Test fquipment

Critical Recemmended
Instrement Specifications Kadel Use*®
Desktop HP-IB Capability -hp- Model MSPT
Computer HP-85A
Serial O Use with HP-8BA -hp- No. SPT
Interface 82839A
/0 Interface | Use with HP-8BA -hp- No, MPT
Card 82837A
/O ROM Use with HP-8BA -hp- No. MSPT
00085-15003
Counter HP-IB Compatible -hp- Maodel MPT
Resolution: 10nS 5328A {0Opt 041)
DC Standard | Voltage: .1V to 100V Systron Donner VPAT
Accuracy: =.005% Model 107
DC Transfer | Voltage: 1V, 10V, 1.018V, Fluke Model VPA
Standard 1.019V 731B
Accuracy: = bppm
Stability: £.001% (30 Day)
Reference Division Ratio Accuracy: Fluke Modei VPA
Divider +.001% 750A
Output Voltage Range:
WV 1o 100V
DC Nuil Voltage Range: 1uV to 10V Keithley Model VPA
Voltmeter 165
Resistance Resistance: 10K ohm Guilidline Model VPA
Standard Accuracy: £.001% 9330/10K or
C9330A/10K
Resistance: 100K ohm Guildline Model
Accuracy: +.001% 9330/100K or
9330A/100K
Digital Voltage Range: 100kV to -hp- Model MSVAT
Voltmeter 100V 3456A
Bus System HP-1B Capability -hp- Modei MT
Analyzer LO401A
Oscitloscope | Bandwidth: DC to 100MHMz -hp- Model MSVT
1741A
Sighature N/A -hp- Model MST
Analyzer bOO4A
*M = Mainframe {Standard) = Performance Test
§ = Mainframe (Serial H0) A= Adiustment

T="Troubleshooting

4.5
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4-16, Deskiop Computer, The recommended computer
is a Model HP-85A Desktop Computer with an 82939A
Serial 1/0 Interface Card equipped with the standard
female connector and 1/0 ROM {Part No. 00085-15003).
If a diffevent computer is used, refer to the block diagram
description of the test procedure (in Figure 4-6) to write
the test program.

4-17. Mainframe Adjustments (Battery Charger and
Thermeccuple)

4-18. A Digital Voltmeter or Digital Multimeter (DVM
or DMM) with 4 digit display capabilities is required to
do the adjustment. Although any meter with 4 digit
capabilities can be used, the -hp- Model 3456 A, is recom-
mended since i is also used in some troubleshooting
procedures.

4.19, Voltmeter Option Performance Test and Adjustmant

4-20. The voltmeter option has two different perfor-
mance tests and adjustment procedures, one is for the
voltmeter circuitry (DC Volts Test and Adjustment) and
the other is for the current source {Current Source Test
and Adjustment). The following lists the reguired equip-
ment for the tests,

4-21. DC Volts Test and Adjustment. For the DC Volis
Test and Adjustment, a DC Transfer Standard is required
which is calibrated to a 1.017V, 1.018V, or 1.019V stan-
dard cell. The standard cell’s accuracy should be
calibrated by, and traceable to, the National Bureau of
Standards (NBS). The standard should be adjusted short-
ly before testing the voltmeter option card. It is also
recommended to leave the Transfer Standard in a con-
trolled environment where the ambient temperature is
within one or two degrees of the temperature in which
it was calibrated. The option should also be tested in this
environment. Once the Transfer Standard is calibrated,
use it in conjunction with the recommended reference
divider to test and calibrate the dc voltmeter part of the
option. The following lists the test equipment and critical
specifications.

2. DC Transfer Standard, The DC Transfer Standard
chosen for the DC Volts Test and Adjustment is the
Fluke Model 731B DC Reference Standard. The
critical requirements are as follows:

i. Required output voltage is 1.018V or 1.019V.
A transfer standard with 1.017V capability can also
be used.

2. Additional required output voltages are 1V and
10V,

3. Accuracy requirement is at least +Sppm
{ £.0005%),

4, Stability is better than = 10ppm (£ .001%) for
30 days.

4-6
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b. DU Standard, The recommended DC Standard is
the Systron Donner Model M107 Precision Voltage
Source. The critical requirements are as follows:

1. Quiput from 10mV to 100V,
2. Within +.005% full scale accuracy.

3. Short term stability better than .0002% per
hour.

¢. Reference Divider. The recommended reference
divider is the Fhuke Model 750A Reference Divider.
The critical specifications are as follows:

1. Qutput voltage range from .1V 1o 100V,
2. Division accuracy better than +.001%.

4-22, DC Carrent Test and Adjustment, A 10K ohm and
a 100K ohm Standard Resistor is required for the DC
Current Test and Adjustment Procedures. The recom-
mended resistors are the Guildline Model 9330/10K or
9330A/10K for the 10K ohm resistor and 9330/100K or
9330A /100K for the 100K ohm resistor. An accuracy of
+.001% or better is required. If the standard resistors
are not available, use substitutes that meet the critical re-
quirements. If a substitute is not available, a calibrated
decade resistor with 10K ohm and 100K ohm settings may
be used. The correction factors on the decade resistor’s
calibration chart must be algebraically added to the 3497A
reading to achieve the required accuracy.

4-23. Yoltmeter Test Using the Optional Front Panel.
The Voltmeter Performance Tests and Adjustment pro-
cedures use the 3497A’s standard front panel to setup the
option and to read the results. If the optional front panel
{Option 260} is installed, use the recommended desktop
computer to remotely set-up and read the voltmeter op-
tion. The required equipment is the Model HP-83A with
170 ROM (-hp- Part No. 00085-15003) and the 82937A
170 Interface Card (for the HP-IB mainframe) or the
82939A Serial I/0 Interface Card (for the Serial 1/0 op-
tion). Refer to paragraph 4-73 on how to remotely set-
up the voltmeter option using the computer.

4-24. TEST CARDS

4-25. Performance Test Cards are provided at the end
of this section and they may be used to record the 3497A
voltmeter option’s performance. No test cards are re-
quired for the mainframe and front panel tests, It is
recommended to fill out the cards and refer to them while
doing the test. The test limits and set-up information are
printed on the cards for easy reference. Since this infor-
mation is printed on the cards, the cards can be used as
abbreviated test procedures, if vou are familiar with the
test procedures. The cards can also be used as a perma-
nent record and may be reproduced without written per-
mission from Hewlett-Packard.
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4-26. PERFORMANCE TEST CYCLE

4-27. A periodic performance test is recommended for
the 3497A voltmeter option card. This should be done
as part of an incoming inspection test and at 24 hour,
90 day, or | year intervals, dependent on your en-
vironmental condition and accuracy requirements. The
mainframes and front panel do not reguire a periodic per-
formance test, but should be tested if a malfunction is
suspected.

4.28. TEST FAILURE

4-29. If the 3497A fails any performance verification
checks or performance tests, do the necessary adjustments
OF repairs to make the instrument operational. Make only
the adjustments or repairs dependent on what test fails.
For example, if only the 10V Range of the voltmeter op-
tion fails, calibrate only that range.

4-30. INSTRUMENT SET-UP

4-31. Instrument set-up is specified in each test and ad-
justment procedure.

4-32. IRSTRUMENT WARM-UP

4-33. The 3497A must be warmed up at least 1 hour
before doing any of the performance tests and
adjustments,

4.34. TEST CONSIDERATION

4-35. Because the 3497A’s voltmeter option is able to
make highly accurate dc volts measurements, certain re-

Performance Test and Adjustment

quirements have to be met. For example, the DC Stan-
dard that is used to test and adjust the 3497A°s voltmeter
should be good enough so that its errors do not introduce
any significant uncertainties in the Performance Tests and
Adjustments. A standard which is ten times better than
the 3497A’s voltmeter option nearly eliminates the uncer-
tainties. Since standards with these accuracies are not
readily available, use the recommended DC Volts Stan-
dard. Make sure the standard has been calibrated to its
24 hour specifications and will be used within 24 hours
after calibration, before testing and calibrating the 3497A
voltmeter.

4-36. Ambhigucus Region

4-37. Since the available test equipment is not an order
of magnitude better than the 3497A, it is important to
be aware of the uncertainties or ‘“‘ambiguities’””. The
uncertainties between the standard and voltimeter create
an Ambiguous Region, as shown in Figure 4-1. The
region gets bigger when the volimeter limits are tighter
and/or the standard’s specifications are less accurate. The
best test is when you know your standard’s actual limits.

4-38. PERFGRMANCE VERIFICATION CHECKS

4-39. The performance verification checks are made to
make sure that the mainframes {either HP-1B or Serial
1/0) and front panel are operational. The front panel test
is included with both mainframe checks, but can be ig-
nored if the standard front panel is deleted. The checks
are as follows:

Mainframe Check (HP-1B) - paragraph 4-40
Mainframe Check (Serial 1/0) - paragraph 4-51

L

3 Readongs above this point show that

*g{///DVM is definitely cut of specs
DVM spec+std spec p— T

Readings Ln this

BYM spec

OVM spec-std spec — e s
: Readings in this regton guarantee_)
that DVM is within specs
Atrror

reglon are
ambliguous

OVM spec

DVM spec—-std spec -—-wmjii:~kﬂ S —

Readings tn this
region are

DVM spec+std spec b— S R
e -—vﬁ\\\ﬁeadtngs below this point show that

DVM is definitely out of specs

amblguous

3497A-4-1

Figure &-1. Ambiguous Regions

4-7
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4.40, Mainframe Gheek_{HP-EB)

4-41. Do the mainframe test only for the standard
(HP-1B) 3497A. If the Serial 1/0 option is installed, go
to paragraph 4-31 for the test procedure. The mainframe
check includes the following:

Self-Test and Front Panel

Battery Backup and Power-On SRQ
SRQ Tests

Timer Tests

The tests are performed remotely using the Model
HP-85A Desktop Computer and Model 53328A (Options
11 and 41} Counter. Each test is in a subroutine which
can be individually selected, if so desired. A description
of each test is in the following paragraphs.

4-42. Self-Test and Front Panel Test, The 3497A Self-
Test is used to check some of the instrument’s operating
circuitry. Once the test is completed, the results are
transferred to the computer. When the Self-Test is en-
abled, all the front panel display indicators are on and
part of the front panel operation is then checked.

4-43. The test starts when the computer sends the Self-
Test command (program code ST1) to the 3497A. Pro-
gram execution is then held for one second while the test
takes place. The test results are then read by the com-
puter. If the results are 8E8 (formatted to 800000000 by
the Model HP-85A), the test passes and the self-test check
is completed. If other results are noted, like 1EI {10}, 2E2
(200}, or 3E3 (3000}, the test program goes to a subroutine
10 determine what fatled. The failure is then printed out
on the computer printer and, since the 3497A should be
repaired before continuing with the performance verifica-
tion check, the complete performance check is aborted.
Failure codes 1El, 2E2, and 3E3 show Crossguard,
Voltmeter, and Timer errors, respectively.

4-44, Battery Backup and Power-On SRQ Test. The Bat-
tery Backup Test is performed to make sure that the
3497As internal battery keeps the instrument clock
operational, when line power is removed. The Power-On
SRQ Tests make sure that the Require Service message
is output after power is applied to the instrument. Both
tests are performed by the same subroutine since power
has to be cycled on the 3497A to do the tests,

4-45. In the Battery Backup Test, the instrument clock
is set to 23:00 hours by the computer. This is done by
sending program code *“TDO0C02300007°. The instrument
is then turned off and on. The clock is checked by the
computer to make sure it is not reset to zero, indicating
that the clock was operational with line power off.

4-46. After checking the clock, the computer checks and
makes sure the SR(J line is true and that the Power-On
SRQ bit (part of the Require Service message) is set. If
these conditions are true, the Power-On SR() test passes.

4-8
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To do the Battery Backup and Power-On SRQ tests, the
Continuous Clock jumper and the Power-On SR{) switch
{which is part of the HP-IB Address Switch) have to be
in the ON position,

MOTE

Make sure the Continuous Clock Jumper and
Power-On SRQ Switch are in the ON posi-
tion, when doing the Battery Backup and
Power-On SRQ [ests. The 34974 is shipped
Jrom the factory with both jumper and switch
in the OFF position (see Section Il of this
mannal).

4-47, SR Tests. These tests verify that the Time Alarm
SRQ, Time Interval SRQ, and Message Not Executed
SR operate. If any of these SRQ conditions occur, the
computer is interrupted and it goes to a subroutine. In
the subroutine, it is determined what bit of the Require
Service Message is true. From that information it is then
determined if the SRQ test passes. The tests are explain-
ed as follows:

a. Message Not Executed SEQ. This test checks
whether or not the 3497A can send an interrupt, when
it receives an invalid syntax statement (i.e., incorrect
program codes or a message that the 3497A cannot
execute). The test starts by setting the Message Not
Executed bit in the service reguest register mask true.
Next, “WRONG SYNTAX" is sent to the 3497A. The
instrument should *‘beep’’, set the appropriate SRQ
bit, and should interrupt the computer. The computer
then goes to a subroutine to determine if the correct
bit is true. If the bit is true, the test passes and the
next two tests are selected. If the bit is not true or the
computer is not interrupted, the test fails.

b, Time Alarm and Time Interval SRQ. These tests
make sure that an interrupt occurs when the Time
Alarm turns on and after a certain time interval. The
program starts by setting the Time Alarm and Time
Interval bits in the service request register mask, Next,
the 3497 A clock is set to zero. At this time, the Time
Alarm is also set to turn on 15 seconds after setting
the clock and the Time Interval is set to 10 seconds.
The computer then goes into a time loop. After iS5
seconds are completed, the 3497A should interrupt the
computer, indicating that the SRQ line is true. The
computer then goes to a subroutine to determme if the
time alarm SRQ bit is true. I the correct bit is true,
the computer then goes back to the time loop. If the
bit is not true, the test fails and the computer continues
with the next test. If the computer does not get inter-
rupted, the test also fails and the time loop continues.
After the computer is interrupted by the Time Alarm
interrupt, the computer is interrupted again about 10
seconds after the Time Alarm interrupt. The same
takes place for Time Interval as was done for Time
Alarm (i.e., if the correct SRQ bits are not set or the
computer does not get interrupted, the test fails).
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4-48. Timer Tests. Two tests are performed for the Timer
Tests: Time Interval and Timer Output. The tests are as
follows:

a. Fime Interval. This test checks to see if the pulses
output at the 3497A’s rear panel meet the specified
limits, when the Time Interval Mode is selected. By
sending program code *“TII"", the Time Interval mode
is selected and the resultant output pulses will have a
time interval of 1 second. A counter is used to measure
the time, It then transfers the time information to the
computer which makes sure the specified Hmits are
met. If they are not, the test fails and the 3497A re-
quires service {go to Section VIII of this manual).

b. Timer Ontpet. This test is similar to the Time In-
terval Test. The only difference is that the output
pulses have a time interval of 100xS, instead of 18,
This mode is selected by sending program code
“TOI’!.

4-49. Equipment. The required equipment for the test
is as follows:

Desktop Computer {-hp- Model HP-85A)

I/0 Interface Card (-hp- 82937A)

1/0 ROM (-hp- Part No. 00085-15003)

2 ea. HP-IB Cables (-hp- 106314)

HP-IB Compatible Counter (-hp- Model 5328A, Options
011 and 041).

4-56. Test Procedure. The mainframe is tested
automatically using the program in Figure 4-2. It is re-
quired to leave the 3497A address to the factory preset
setting when running the test. If a different computer or
counter is used, refer to the test block diagram descrip-
tion in Figure 4-4 to write your own program. The test
program is written in such a way that individual tests can
be selected, if so desired, instead of the complete test.
Do the following;

a. Make sure that all test equipment and the 3497A
are turned off,

b. With the Desktop Computer turned off, install the
170 ROM and /0 Interface Card into the computer.

¢. Refer to Figure 4-3. Connect one HP-1B cable from
the computer to the counter and connect another cable
from the counter to the 3497A.

d. Using a coax cable with BNC connectors, connect
the 3497A TIMER output port (on the rear panel) to
Inpui A of the counter.

e. Turn all of the equipment on and make sure the
counter is set to HP-IB address ““10°” and the 3497A
to address “09 (factory address setting).
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f. Make sure the equipment has been operating long
enough to meet specifications. The 3497A requires at
least a one hour warm-up time.

g. Load the Performance Test Program into the
computer.

h. Press RUN on the computer and the test will start.
Make sure the requests displayed by the computer are
performed.

4-51, Mainframe Check {Serial /)

4-52. Do this test only if the 3497A Serial I/0 option
{Option 232) is installed. If the option is not installed,
go to the mainframe test procedure, in paragraph 4-40,
for the standard 3497A. The Serial 170 mainframe test
is as follows:

Self-Test and Front Panel
Battery Backup

Power-On SRQ

Message Not Executed SRQ
Time Interrupt

The tests are performed remotely using the Model
HP-85A Desktop Computer. A description of the tests
is in the following paragraphs.

4-53. Self-Test and Front Panel Test. The 3497A Self-
Test is used to check some of the instrument’s operating
circuitry. Ongce the test is completed, the results are
transferred to the computer. When the Self-Test is en-
abled, all the front panel indicators are on and part of
the front panel is then checked.

4-54. The test starts when the compuier sends the Self-
Test command (program code ST1) to the 3497A. Pro-
gram execution is then held for one second while the test
takes place. The test resuits are then read by the com-
puter. If the results are 8E§ (formatted 800000000 by the
Model HP-85A), the test passes and the self-test check
is completed. If other resuits are noted, like 1E1 (10}, 2E2
{200), or 3E3 (3000), the test program goes to a subroutine
to determine what failed. The failure is then printed out
on the computer printer. Failure codes 1E1, 2E2, and 3E3
indicate Crossguard, Voltmeter, and Timer errors,
respectively.

4-55. Battery Backep Test. The Battery Backup test is
used to verify whether the 3497A’s internal battery keeps
the instrument clock operational, when power is removed.
The instrument clock is set to 23:00 hours by the com-
puter which is done by sending program code
“TDOC00Z30000°". The instrument is then turned off and
on. The clock is checked by the computer to make sure
it is not reset to zero, indicating that the clock was opera-
tional with power off.
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Figure 4-2. Mainframe (HP-1B} Test Program
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4-57. Message Not Executed SRQ. This checks to make
sure the 3497 A sends an interrupt when it receives an in-
valid syntax statement (i.e., an incorrect program code
or a message that the 3497A cannot execute). The test
starts by setting the Message Not Executed bit in the In-
terrupt Mask true. Next, “WRONG SYNTAX? is sent
to the 3497A. The instrument should beep, set the ap-
propriate SRQ bit, and interrupt the computer. The com-
puter then goes to a subroutine to determine if the cor-
rect bit is true. If the bit is true, the test passes and if
the bit is not true or the computer is not interrupted, the
test fails.

4-58. Time Inlerrupt Tesi. This test makes sure that an
mterrupt occurs after a certain time interval. The pro-
gram starts by setting the Time Interrupt bit in the Inter-
rupt Mask true. Next, a time interval of 2 seconds is
specified and the program is halted for 4 seconds. As soon
as 2 seconds are completed, the 3497A interrupts the com-
puter. The computer then goes to a subroutine to deter-
mine if the correct SRQ bit is set true. If it is true, the
test passes and if not true, the test fails. The test also fails
if the computer does not get interrupted. After the test,
the time interrupt function is disabled.

4-39. Equipment. The required equipment for the per-
formance verification checks is as follows:

Desktop Computer {-hp- Model 85A)
Serial 170 Interface Card (-hp- 82939A)
1/O ROM (-hp- Part No. 00083-13003)

4-68. Test Procedure. The mainframe is tested
automatically using the program in Figure 4-5. It is re-
quired o leave the Serial Interface Settings and the 34974
in their factory preset positions. If a different computer
is to be used, refer to the test block diagram description
in Figure 4-6 to write your own program.

a. Make sure that all test equipment and the 3497A
are turned off. .

b. With the Desktop Computer turned off, instali the
I/0 ROM and Serial /0O Interface Card into the
computer,

¢. Connect the 3497A to the computer.
d. Turn all the equipment on and make sure the equip-
ment has been operating long enough to meet
specifications. The 3497 A requires at least a one hour
warm-up time.
e. Press RUN on the computer and the test will start,
4.51. PERFORMARCE TEST
4-82. General

4-63. The performance test checks the performance of
the voltmeter option. The option requires two separate
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tests, one is for the dc voltmeter and the other is for the
dc current source.

4-64. Because of the accuracy reguirements of the
voltmeter option {see paragraph 4-343, manual perfor-
mance tests are performed. This includes configuring the
option to the appropriate function and range (e.g., select
the 10V Range) using the standard front panel. In addi-
tion, the front panel is also used to display the readings
taken by the option. If the optional front panel is install-
ed, a computer {like the Model HP-85A) has to be used
to configure and read the voltmeter option. Information
on how to remotely configure the 3497A is in paragraph
4-73. The performance tests are as follows:

DC Voltmeter Test - paragraph 4-65
DC Current Source Test - paragraph 4-69
Remote Set-up of Voltmeter Option - paragraph 4.73

4-65. DL Voltmeter Test

4-66, The DC Voltmeter Test checks the specified ac-
curacy of the DC Voltmeter (which is part of the
voltmeter option, Option 001). This includes the accuracy
of all ranges (.1V through 100¥). The test limits are
printed in Table 4-3 and also on the DC Volimeter Test
Card. Each step on the test card also corresponds to a
certain step in the procedure. The corresponding step in
the procedure is shown in parenthesis. Al test signals are
applied to the HI COM and LO COM Input terminals
on the Inguard Rear Panel, as shown in Figure 4-7.

4-67. Equipment Reguired. The following is the required
test equipment for the test procedure.

Reference Divider (Fluke Model 750A)

DC Transfer Standard (Fluke Model 731B)
DC Standard (Systron Donner Model M107)
DC Null Voltmeter {(Keithley Model 155)

4-68. Test Procedure. Do the following:

a. (Step #1). Reset the 3497A to its turn-on state by
pressing the RESET button on the front panel (or, if
in remote, clear the instrument by sending CLEAR
709). This sets the 3497A to 5% Digit Display,
Autozero On, and Autorange On.

b. (Step #2). Short the rear HI COM and LO COM
Input Terminals. The voltmeter should now be in the
.1V Range.

¢. Record the reading on the test card and make sure
it is within the specified limits shown on the test card
and in Table 4-3,

d. (Step #3, 4, and 5). Set the voltmeter to the 1V,
10V, and 100V Ranges {program codes VR2, VR3, and
VR4 for the 1V, 10V, and 100V Ranges, respective-
ly). Check and record the readings.
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¢. {Step #6). Remove the short from the Input Ter-
minals and set the option to the 10V Range, Connect
the DC Transfer Standard’s “+

Figure 4-5. ‘Mainframe (Serial 1/0) Test Program

** terminal to the

reading.

3497A°s HI COM terminal and “*-** terminal to the
LO COM terminal,

f. Set the DC Transfer Standard to the 10V Range.

h. (Step #8). Set the option to the 3% Digit Display
mode (program code VD3), Check and record the

i, (Step #9). Return the option to the 5% Digit Display
mode and then turn Autozero off {program codes VI3

Check the reading on the 3497A and record it on the
test card.

g. (Step #7). Set the voltmeter option to the 4% Digit
Display mode (program code VD4), Check and record

the reading.

4-14

and VAD). Check and record the reading.

j. {Step #10). Turn Autozero on and set the option
to Autorange (program codes VAL and VR3). Then

set the DC Transfer Standard to the 1V Range. Check
and record the 3497A’s 1V reading.



3497A

r. Set the Reference Divider’s Standard Cell Switch
to the LOCKED position. Adjust the DC Standard’s
output for a zero reading on the DC Null Voltmeter.

s. Downrange the DC Null Voltmeter and adjust the
Reference Divider’s Coarse and Fine adjust controls
for a zero reading on the Null Voltmeter’s 3 microvolt
range.

t. Set the Reference Divider’s Standard Cell Switch
to OPEN. Then set the switch to MOMENTARY and,
if necessary, readjust the Fine control for a zero
reading on the Null Voltmeter.

u. Check and record the the 3497A°s + .1V reading.
NOTE
The Reference Divider’s Fine control may
have to be readjusted, when the output switch
is set 1o another position.
v. (Step #12). Uprange the Reference Divider’s Input

Voltage Switch to 100V and then uprange the DC Stan-
dard’s output to + 100V.

CCAUTION

Always uprange the Reference Divider Input
Voltage Switch before upranging the DC
Standard and downrange the DC Standard
before downranging the Reference Divider.

w. Uprange the Reference Divider’s Output Voltage
Switch to 100V. The 3497A DC Voltmeter should
uprange to the 100V Range. Check and record the
3497A%s + 100V reading.

x. {Step #13). Downrange the DC Standard’s cutput
to + 10V and then downrange the Reference Divider’s
Input Voltage Switch to 10V.

y. Set the voltmeter option to the 10V Range (program
code VR3). Downrange the Reference Divider’s Out-
put Switch to 1V, Check and record the 3497A’s + 1V
reading {(on the 10V Range).

7. (Step #14). Reverse the input leads going to the
3497A. Check and record the 3497A’s -1V reading.

aa. (Step #15). With the 3497 A connected as in step
z, uprange the Reference Divider’s Output Voltage
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Switch to 3V. Check and record the 3497A’s -5V
reading.

bb. (Step #16). With the 3497A connected as in step
z, uprange the Reference Divider’s Output Voltage
Switch to 10V. Check and record the 3497A°s -10V
reading. Turn the DC Standard’s cutput off. Then
disconnect the DC Standard, DC Transfer Standard,
BC Null Voltmeter, and 3497A from the Reference
Divider. This completes the DC Voltmeter Test,

4-69. DT Current Source Test

4-70. This test checks the specified accuracy of the Con-
stant Current Source (part of the voltmeter option). Since
the 3497A’s DC Voltmeter is used to do the DC Current
Test, make sure the voltmeter function is operating cor-
rectly before doing the test. The test limits are printed
in Table 4-4 and also on the Voltmeter Option Test Card.
Each step on the test card also corresponds to a certain
step in the procedure. The corresponding step in the pro-
cedure is shown in parenthesis.

4-71. Eguipment Required. The following is the required
test equipment for the test.

Standard Resistors:

10K ohm =+ .001% (Guildline Model 9330/10K or
9330A/10k)

100K ohm +.001% {(Guildline Model 9330/100K or
9330A/100K)

4-72. Test Procedure. Do the following:

a. {Step #1). Reset the 3497A by pressing the RESET
button on the front panel.

b. (Step #2). Connect the 10K ohm Standard Resistor
to the Current Source Output, as shown in Figure 4-8,
Also, connect the output to the DC Voltmeter, as
shown in the figure,

¢. Set the current source for a IlmA output (program
code VC3).

d. Check and make sure the reading on the 3497A is
within the specified limits shown on the test card and
in Table 4-4, Then record the reading on the test card,

e. (Step #3). Change the output current to I00pA (pro-
gram code VC2). Check and record the reading.

Table 4-4. Current Sourcs Test Limits

Step# inpet Range Set-lip! 24 Hour Limits $¢ Day Limits 1 Year Limits
Configuration kigh Iigh low high low
1 Open - Press RESET
2 10K ohm | 1mA | VM Autorange | +10.0013V | +08.9887V | +10.0025V | +09.9875V | +10.0032V | +09.9968Vv
3 10K ohm § 100pA ¢ VM Autorange | +1.00013V | +0.99987V | +1.00025V | +0.99975V | +1.00032V | +0.99868V
4 100K ohm | 10pA | VM Autorange | + 1.00013V | +0.99987V | +1.00025V | +0.899975V | +1.00032V | +0.98868V

4-17
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Figure 4-8. BC Current Source Test Connection

f. (Step #4). Replace the 10K ohm resistor with a 100K
ohm Standard resistor.

g. Change the output current to 10uA. Check and
record the reading.

h, Disconnect the Standard Resistor and DC
Voltmeter from the Current Source. This completes
the DC Current Test.

473, Remote Set-Up of Voltmeter Option

4-74_ 1f the optional front panel {Option 260) is installed,
the voltmeter option has to be setup and read remotely.
This is done using a Model HP-85A Desktop Computer.
Make sure the 1/O ROM and 1/0 card are installed in
the computer (see paragraph 4-14 or 4-16). Then connect
the computer to the 3497A, as shown in Figure 4-3 (for
the standard HP-IB mainframe). An example showing
how to send program codes to the 3497A in order to setup
the voltmeter option, and how to read the option, follows
this paragraph. In the example, the DC Voltmeter is set
to the 10V Range (by sending program code VRI10) and
a reading is then taken.

a. To send program code VR 10 to the 3497 A, do this:
HP-IB Format - QUTPUT 709 ;**VRI10”
Serial I/O - OUTPUT 10 USING “K” ;“VRI)”

b. To display the reading of the voltmeter, do this:
HP-IB Format - ENTER 709 ;A
PRINT A
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Serial 170 - ENTER 10 USING “#,K” ; A
PRINT A

4.75. VOLTRMAETER CPTIOR ADJUSTMERT PROCEDURES
4-78. General

4-77. The following adjustment procedures for the 3497A
are used to calibrate the voltmeter option to the listed
specifications. When the voltmeter option is adjusted, it
should meet its 24 hour specifications. Since, after ad-
justment of the option, a performance test is required,
the adjustment procedures are combined with the cor-
responding performance tests. The procedures are set up
in such a way that the performance tests can be ignored,
if so desired.

4-78. Other adjustments of the mainframe and volimeter
options are normally performed after repair or service
of the instrument. These include battery charger adjust-
ment for the mainframe, and various offset and reference
adjustment for the voltmeter option. These adjustment
procedures are in paragraph 4-92 (Miscellaneous
Adjustments).

4-79. The following are the voltmeter option adjustment
procedures for the 3497A.

DC Voltmeter Adjustment and Performance Test -
paragraph 4-80

DC Current Adjustment - paragraph 4-86

4-88. DT Yoltmeter Adjustments and Performance Test
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4-81. General. The following procedure is used to
calibrate the DC Voltmeter to meet its 24 hour accuracy
lirrtits, H is recommended that this procedure be perform-
ed at 90 day intervals.

4-82. Refer to Table 4-5 for the adjustment and test
limits. Each calibration and performance step in the table
is also shown in parenthesis in the procedure. Make sure
the 3497A has been warmed up for at least one hour
before doing any adjusting and testing.

4-83. Adjustment Location. All adjustments are located
behind the front panel. To open the front panel, unscrew
the captive fastener counter-clockwise until it is free. Then
swing the front panel out until it is perpendicular with
the frame. The adjustments are at the right side of the
instrument {see Figure 4-9),

\& Yo YOLTHETER

-2 | 7 CALIBRATION

—
I M
R1Z7 10w

R1Z5 1V @
R4 100V

R7G2 10V ‘it .

i ADGHST

§ 5700 10V SEQUENCE
|

[ RIC5 UA

| R410 100uA, ﬁ,'gqgg]

"4 1A

3AGTA-4-8

Figure 4-8. Voltmeter Option Adjustment Location

4-84. Equipment Required. The following is the required
equipment for the DC Voltmeter adjustment and test
procedure,

Reference Divider (Fluke Model 750A)

DC Transfer Standard (Fluke Model 731B)
DC Standard (Systron Donner Model M107)
BC Null Voltmeter (Keithley Model 155)

4-835. Adjustment and Test Procedure. The following
tests and adjustments are performed using the standard
front panel. If the optional front panel is installed, use
a computer {like the Model HP-85A) to setup and read
data from the option (see paragraph 4-73). Do the
following:
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a. (Step #1). Reset the 3497 A to its turn-on state by
pressing the RESET button on the front panel (or, if
in remote, clear the instrument by sending CLEAR
709). This sets the voltmeter to 5% Digit Display,
Auniozero On, and Autorange On.

b. If no performance checks are to be made, continue
with step c. If the checks are to be performed, do the
following:

. (Step #2}. Short the HI COM and LO COM In-
put Terminals on the rear panel of the 3497A,

2. Make sure the 3497A reading is within the
specified limits in Table 4-5.

3. (Step #3, 4 and 5). Set the voltmeter option to the
1V, 10V, and 100V Ranges {program codes VR2,
VR3, and VR4, respectively). Check the readings.
Then remove the short from the Input Terminals.

¢. (Step #6). Set the voltmeter option to the 10V
Range (program code VR3). Connect the DC
Transfer Standard’s ““ 47 terminal to the 3497A’s
HI COM terminal and the “*-”’ terminal to the LO
COM terminal.

d. Set the DC Transfer Standard to the 10V Range.
Adjust pot R702 (behind the front panel) for a
+10.0000V = 1 count reading on the 3497A display.
If able to adjust to the required reading, continue
with step e. If unable to adjust, do the following:

b, Turn pot R702 completely counter-clockwise.

2. Turn switch §700 until the 3497A reading is as
close to + 10V as possible. If the reading is higher
than -+ 10.0000V, turn the switch one position for
a lees than +10.0000V reading.

3. Adjust pot R702 for a +10.0000V +1 count
reading.

e. If no performance checks are to be made, continue
with step f, If the checks are to be performed, do the
following:

1. (Step #7). Set the 3497A to the 4 Digit Display
mode (program code VD4), Check the reading.

2. {Step #8). Set the 3497A to the 3 Digit Display
mode (program code VD3). Check the reading.

3. {Step #9). Return the instrument o the 5 Digit
Display mode (program code VD3).

4. Turn Autozero off (program code VAQ) and

check the reading. Then turn Autozero back on again
{program code VALl).
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Table 4-5. DC VYoltmeter Calibration and Test Limits

3497A

Step# input Range Set-Uip/ Test Limits Adjust
Configuratien high towr
1 Open - Press RESET
2 Short Auto AZ On +.000003V —.000003V
3 Short 1V 1 AZ On +0.00001V —-0.00001V
4 Short 0V { AZ On +00.0001V —00.0001V
5 Shert | 100V | AZ On +000.001V -000.001V
8 + 10V 10V 1 AZ On Cai. Cat. S700/R702
7 + 10V 10V i 4 Dig. +10.002V +09.998V
8 + 10V 16V | 3 Big. +10.02V +09.98Y
9 + 10V 10V | B Dig. AZ Off +10.0004V +09.9998V
10 + 1V 1v | AZ On Cat. Cai. R125
11 + 1V AV | AZ On Cat, Cal. R127
12 + 100V | 100V | AZ Cn Cat. Cal. R4
13 +1V 10V | AZ Cn +01.0001V +00.2829V
14 -1V 10V | AZ On - (31.0001V ~{00.8999V
156 ~ BV 10V | AZGn —05.0002V - (4.9888V
16 [ - 10V 10V | AZ On - 10.0003v | - 09.8987V

f. (Step #10). Set the DC Voltmeter to Autorange
(program code VRS). Set the DC Transfer Standard
for + 1V output. Adjust pot R125 for a + 1.00000V
+ 1 count reading.

g. Disconnect the DC Transfer Standard from the
3497A.

h. (Step #11). Refer to Figure 4-7. Using short pieces
of 20 AWG insulated solid copper wire, connect the
DC Transfer Standard and Null Voltmeter to the
Reference Divider, as shown in Figure 4-7, Turn the
output of the DC Standard off. Using 24 inch or
shorter shielded cables, connect the DC Standard to
the Reference Divider, as shown in the figure.

i. Set the Standard Cell Voltage control on the
Reference Divider to correspond with the output
voltage setting of the DC Transfer Standard. Normally
the Transfer Standard’s output should be set to the
voltage value of the standard cell used to calibrate the
Transfer Standard.

j. Zero the Null Voltmeter on the 3 microvolt range
and then set it to the 300 microvolt range.

k. Set the Reference Divider’s Input Voltage Switch
to 10V and center its Coarse and Fine adjust controls.

f. Set the Reference Divider’s Quiput Voltage Switch
to 1V

m. Set the DC Standard for an output of + 10V and
then turn its output on.

1. Set the Reference Divider’s Standard Cell Switch
to the LOCKED position. Adjust the DC Standard’s
output for a zero reading on the DC Null Voltmeter.

o. Downrange the Null Voltmeter and adjust the
Reference Divider’s Coarse and Fine adjust controls
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for a zero reading on the Null Voltmeter’s 3 microvolt
range.

p. Set the Reference Divider’s Standard Cell Switch
to OPEN. Then set the switch to MOMENTARY and,
if necessary, readjust the Fine control for a zero
reading on the Null Voltmeter,

q. Adjust R127 for a .100000V =1 count reading on
the 3497A display.

NOTE

The Reference Divider’s Fine control may
have to be readjusted, when the output swilch
is set to another position.

r. (Step #12). Uprange the Reference Divider’s Input
Voltage Switch to 100V and then uprange the DC
Standard’s output to + I00V.

CCAUTION S

Always uprange the Reference Divider Input
- Voltage Switch before upranging the DC
Standard and dowrnrange the DC Srandard
before downranging the Reference Divider.

5. Uprange the Reference Divider's CGutput Voltage
Switch to 100V. Adjust pot R4 fora + 100V + 1 count
reading on the display.

t. Downrange the DC Standard’s output to + 10V and
then downrange the Reference Divider's Input Voltage
Switch to 10V, If no performance checks are to be
made, continue with step u. If the checks are to be per-
formed, do the following:

1. (Step #13). Set the voltmeter option to the 10V
Range program code VR3). Downrange the
Reference Divider's Qutput Voltage Switch to 1V,
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Check the reading on the 3497A display (+ 1V on
the 10V Range).

2. (Step #14). Reverse the input leads going to the
3497A. Check the -1V reading.

3. (Step #15), Uprange the Reference Divider’s Qut-
put Voltage Switch to 5V, Check the reading.

4. {Step #16). Uprange the Reference Divider’s Out-
put Voltage Switch to 10V. Check the -10V reading,

u. Turn the DC Standard’s output off. Then discon-
nect the DC Standard, DC Transfer Standard, DC
Null Voltmeter, and 3497A from the Reference
Divider. This completes the DC Voltmeter Adjustment
and Performance Test.

4-86. DC Current Adjustment

4-87. Genperal. Since all ranges of the Constant Current
Source are calibrated, no performance fest is required.
Also, since the 3497A’s DC Voltmeter is used to calibrate
the current source, make sure it is accurate and operating
correctly. Perform the DC Voltmeter Performance Test
and/or Adjustment procedures before ¢calibrating the cur-
rent source.

4-88. The calibration set-up information is in Table 4-6.
Each calibration step in the table is also shown in paren-
thesis in the adjustment procedure, Make sure the 3497A
has been warmed up for at least one hour, before doing
the calibration.

4-89, Adjustment Location. All adjustment locations are
behind the front panel. To open the front panel, unscrew
the captive fastener counter-clockwise until it is free. Then
swing the front panel out until it is perpendicular with
the frame. The adjustments are at the right side of the
instrument (see Figure 4-9).

Table 4-6. DC Current Calibration

Step# input Range Set-Up] Adjust
Configuration
H Cpen - Prass RESET

2 10K ohm TmA VM Autorange R411

3 10K ohm 100xA 1 VM Autorange R410

4 100K ohm 1OuA VM Autorange R409

4-90. Equipment Required. The following is the required
test equipment for the DC Current Adjustment and Test.
Standard Resistors:

10K ohm +.001% (Guildliine Model 9330/10K or
9330A/10K)

100K ohm + .001% (Guildiine Model 9330/100K or
9330A/100K)

Performance Test and Adjustment

4-91. Adjustment Procedure. Do the following:

a. {Step #1). Reset the 3497A by pressing the RESET
button on the front panel.

b. (Step #2). Connect the 10K ohm Standard Resistor
to the Current Source Output, as shown in Figure 4-8.
Also, connect the output to the DC Voltmeter, as
shown in the figure,

€. Set the current source for a ImA output (program
code VC3).

d. Adjust R411 for + 10.0000V + 1 count reading on
the 3497A display. If unable to adjust to the specified
Itmits, the coarse adjustment procedure for the cur-
rent source should be performed. This procedure is in
paragraph 4-92 (Miscellaneous Adjusiments). If
unable to do a coarse adjustment, go to Service Group
C for troubleshooting.

¢e. {Step #3). Change the output current to 100zA {pro-
gram code VC2). Adjust R410 for a +1.00000 =1
count reading on the 3497A display.

f. (Step #4). Replace the 10K ohm resistor with a 100K
ohm Standard Resistor.

g. Change the output current to I0uA (program code
VC1). Adjust R409 for a +1.00000V =1 count
reading on the 3497A display.

h. Disconnect the Standard Resistor and DC
Voltmeter from the current source, This completes the
DC Current Adjustments.

4-92. MISCEELANEOUS ADJUSTMENTS

4-93. The following adjustment procedures are for the
3497A mainframes (HP-IB and Serial 1/Q) and the
voltmeter option. The procedures are normally performed
after servicing the imstrument or, in the case of the
voltmeter option, if unable to calibrate the voltmeter to
specifications. Under normal conditions, these ad-
justments arc not necessary. The following are the
miscellaneous adjustment procedures for the 3497A.

Battery Charger Adjustment - paragraph 4-97
Thermocouple Reference Adjustment - paragraph 4-101
Procedure to Gain Access to the Volimeter Option -
paragraph 4-105

-12V Reference Coarse Adjust - paragraph 4-107

DC Voltmeter Offset Adjustment - paragraph 4-111
Switch Feedthrough and Pre-Charge Adjustment -
paragraph 4-114

Input Amplifier Offset Adjustment - paragraph 4-118
Cuarrent Source Coarse Adjustment - paragraph 4-122

4.84, Adjustment Locatiens
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4-93, The Battery Charger Adjustments and Thermocou-
ple Adjustments are mainframe adjustments and are
performed on the mainframe power supply board. Infor-
mation on how to get to those adjustments is located in
the adjustment procedures themselves.

4-96, The voltmeter adjustments are located on the
voltmeter option board. To get to those adjustments, the
board needs to be removed from the instrument. A
separate removal procedure is in paragraph 4-105. Do the
removai procedure first before doing any of the voltmeter
option adjustments.

4-87. Battery Charger Adiustment

4-98. The battery charger adiustment sets the correct
voltage used to charge the battery. This should be per-
formed after repairing the battery charger circuitry. Also,
if it is suspected that the battery is being overcharged,
perform the adjustment. A battery that is overcharged
has a shorter than normai life expectancy.

4-99, Equipment Required. The required equipment is
a High Impedance Digital Voltmeter (like the -hp- Model
3456A) with appropriate test leads. H the voltmeter is not
available, others, like the -hp- Models 3468A or 3478A
Digital Multimeters (or equivalent), may also be used.
Other equipment reguired is a 0-15V power supply. The
recommended model is the -hp- Model 6215A.,

4.100, Adjustment Procedure. Do the following:
a. Disconnect all external connector cards and signal

lines from the rear of the 34%7A. The ac power line
cord may remain connected,

WARNING

Componenis on portions of the power sup-
ply board are at guard potential and not at
ground potential; they may represent a serious
shock hazard.

b. Turn the 3497A off.

¢. Open the front panel by unscrewing the captive
fastener counter-ciockwise until it is free. Then swing
the front panel out until it is perpendicular with the
frame.

d. Behind the front panel in front of the mainframe
boards is the power supply board (Al6 Assembly). At
this time, the board is covered with a metal shield.
Remove the two screws that hold the shield in place
and then remove the shield.

e. Refer to Figure 4-10 and locate diode A1I6CR2. Us-

ing a clip lead, connect the anode (TP2) of the diode
to chassis ground (TP1), as shown in Figure 4-10.
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f. Set the external power supply to a little less than
5V. Then connect the positive output of the power
supply to the cathode {TP3) of A16CR2, as shown in
Figure 4-10. Connect the negative output of the power
supply o chassis ground.

g. Turn the 3497A on. Note that the “CHARGE”
LED on the power supply board is on.

h. Increase the voltage on the external power supply
until the “CHARGE” LED goes out. Measure the
voltage using the test Digital Voltmeter and make sure
it is between 7.95V and 8.05V.

i. H the voltage is correct, no adjustment is necessary.
If the voltage is incorrect, the battery charger circuitry
is out of adjustment. To readjust the circuitry, do the
following:

I. Leave the clip lead and external power supply con-
nected {(see steps e and f).

2. Adjust the external power supply for exactly 8V
(use the test Digital Volimeter).

3. Locate potentiometer A16R10 and turn it fully
clockwise. The “CHARGE”’ LED should be on.

4. Turn A16R10 slowly counter-clockwise until the
“CHARGE” LED barely turns off,

5. Check for the proper setting of A16R10 by reduc-
ing the external power supply voltage to less than 5V
and repeat step h. If the LED still does not turn off
at 8V, readjust A16R10 until it does.

i. If no more adjustments to the mainframe are to be
performed (see next paragraph), turn the 3497A off,
and remove the external power supply, the short from
diode A16CR2, and the test Digital Voltmeter. Replace
the power supply shield, and close and fasten the front
panel.

4-101. Thermocouple Reference Adjustment

4-102. This adjustment need only be performed if a Relay
Multiplexer Assembly with Thermocouple Compensation
{Option 020) is installed in the 3497A. A reference voltage
is adjusted to improve the thermocouple reference out-
put accuracy.

4-143, Equipment Required. The required equipment is
a High Impedance Digital Voltmeter (like the -hp- Model
3456A) with appropriate test leads. If the voltmeter is not
available, others, like the -hp- Models 3468A or 3478A
Digital Multimeters (or equivalent), may also be used.

4-104. Adjustment Procedure, The adjustment procedure
requires that one or more jumpers, located on the 3497A’s
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Figure 4-10. Mainframe Adjustment Locations

mainframe power supply board, may have to be
changed. Do the following:

a. Disconnect all external connector cards and signal
lines from the rear of the 3497A. The ac power line
cord may remain connected.

WARNING

Components on poriions of the power sup-
ply board are at guard potential and not at
ground potential; they may represent a serious
shock hazard.

b. Make sure the 3497A is turned off.

¢. Open the front panel by unscrewing the captive
fastener counter-clockwise until it is free. Then swing
the front panel out until it is perpendicular with the
frame,

d. Behind the front panel in front of the mainframe
boards is the power supply board. At this time, the
board is covered with a metal shield. Remove the two
screws that hold the shield in place and then remove
the shield.

¢. Turn the 3497A on.

f. Connect the test voltmeter to the fourth (TC GND)
and fifth (-8TC) pins of A16J3 or connect to TP5
(-8TC) and TP6 (TC GND), as shown in Figure 4-10.

g. Adjust A16R46 for a reading of -8.000V on the test
voltmeter.

h. If the -8Y can be adjusted using A16R46, continue
with step i. If the -8V cannot be adjusted using
A16RA46, perform the following coarse adjustment of
the thermocouple reference voltage.

1. Turn the 3497 A off. Refer to Figure 4-11 and in-
stall any missing jumpers (A16J7 through J10).

2. Refer to Figure 4-10 and locate resistor A16R73
on the power supply board. Short across the resistor.

3. Next, locate AI6C29 and connect the negative
lead of the test Digital Voltmeter to the negative lead
of the capacitor, as shown in Figure 4-10, Then locate
diode CR33 and connect the positive lead of the
voltmeter to the cathode of the diode, as shown in
the figure.

4. Turn the 3497A on.
3. Note the voltage reading on the test voltmeter.

6. Refer to Table 4-7 and select the appropriate
jumpers that corresponds to the voltage noted in the
previous step,

7. Once the correct jumpers are selected, remove the
short from A16R75.

8. Repeat steps f and g to do the -8V fine adjustment.

i. Turn the 3497A off and disconnect the test
volimeter from the power supply board. Then replace
the power supply shield, and close and fasten the front
panel. This completes the Thermocouple Reference
Adjustment.

4-105. Procedure to Gain Access to the Yoltmeter Dption

4-106. The following procedure is used to gain access to
the voltmeter option to adjust the option. Since the
voltmeter board is mounted on the inguard controller
board, the Inguard Controller board has to be removed
before access 1o the voltmeter board is possible. Do the
following:
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a. Turn the 3497A off and remove the power line cable
from the instrument.

3497A

Tahle 4-7. Thermocouple Voltage Jumper Selection

Yoitage st Cathode £R33 Jumpers
b. If the rear panel safety cover is in place, remove
. o (X #
the cover by removing the two screws that hold it in " > a7 | 8| 80
place. Then remove the rear cover bracket by remov- 6.62 6.6850 X X X X
ing the screws that hold the bracket in place. 8.6860 6 7494 % x | x
. 6.7425 6.7945 X X X
c. Refer to Figure 4-11. Note that the Inguard Con-
. . Y 6.7946 6.8324 X X
troller board is held in place by two mounting screws, 6.8325 6. 8866 X X X
Loosen the screws, but do not remove them. They are '8 &7 6‘927
held in place by a rubber grommet. 6.88 B27e X X
6.9277 6.9657 X X
d. Locate the built-in finger ring, shown in Figure 6.9658 7.0012 X
4-11, and pull on the ring to remove the board from 7.0013 7.0343 X X X
the 3497A chassis. 7.0344 7. 0652 % X
. 7.0654 7.0943 X X
e. On the inguard assembly, i'ocate the voltmeter 7.0944 71216 x
board. Then locate the metal shield on the board, as
et . 7.1217 7.1474 X X
shown in Figure 4-12. Remove the four machine bolts 7 1475 21718 X
located near the corners of the shield and then remove ) :
the shield, as shown in the figure. 777 7.1946 X
7.1947 7.2180
LGOSEN
THESE
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R
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Figure 4-11. inguard Board Mounting Screws and Finger Ring

f. When the shield is removed, the Inguard Controller
can then be reconnected to the 3497A using a Board
Extender (-hp- Part No. 03497-67913). The voltmeter
board can then be adjusted. Acquire a Board Extender
and do the following:

1. Locate the slot in the 3497A mainframe marked
SINGUARD CONTROLLER and align the Board
Extender with that slot. Then push the extender into
the slot until it seats firmly in the motherboard
socket.
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2. Plug the cable from the Board Extender onto the
Inguard Controller board.

g. Replace the power cable on the 3497A and turn the
instrument on. Let it warm up fto operating
temperature. The voltmeter option board is ready for
adjustments.

h. After adjustiment of the voltmeter option, replace
the board back in the instrument. Do the following:
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Figure 4-12. Removing Velimeier Shield

1. Turn the 3497A off and remove the power line
cable from the instrument,

2. Remove the Inguard Controller board {rom the
Board Extender and then remove the Board Extender
from the instrument.

3. Replace the shield over the voltmeter board. Then
replace and tighten the four mounting bolts.

4. Locate the slot in the 3497A mainframe marked
“INGUARD CONTROLLER” and align the In-
guard Controller board with that slot. Then push the
board into the slot until it seats firmly in the mother-
board socket.

5. Locate the mounting screws, shown in Figure
4-11, and tighten the screws. Reinstall the rear cover
bracket.

4-197. -12VY Reference Coarse Adjust

4-108, This adjustment is performed if unable to calibrate
the DC Voltmeter to the specified limits or after servic-
ing the voltmeter. Make sure the voltmeter board is ac-
cessible by performing the procedure in paragraph 4-105,

4-109. Equipment Required, The required equipment is
a DC Transfer Standard (Fluke Model 731B).

4-110. Adjustment Procedure. Do the following:

a. Locate the -12V Reference Jumpers (J700 to 1707;
see Figure 4-14). Place all jumpers to the left, as shown
in Figure 4-13. Set switch S700 to position “‘6’* and
adjust pot R702 to its counter-clockwise position.
(Refer to Figure 4-14 to determine the location of S700
and R702Z on the voltmeter option board.)

b. Using the front panel, set the DC Voltmeter to the
10V Range {(or send program code VR3, if in remote),

¢. Set the DC Transfer Standard to the 10V Range.
Connect the standard’s “*+°7 output to the 3497A’s
HI COM terminai and its **-’* output to the 1.O COM
terminal,

d. Starting with jumper J700 (bottom jumper) and
working up to J707, move one jumper at a time to the
right position. If the reading on the display goes above
+ 10V, return the jumper which was moved last back
to the left position. Otherwise leave the jumper in the
right position.

e. When all jumpers have been placed in the ap-
propriate position, adjust S700 clockwise until the
display shows close to but not above + 10V,

f. This completes the -12V Reference Coarse Adjust-
ment. Perform the adjustment procedure in paragraph
4-80 in this section of the manual.

4-111. U0 Yoltmeter Offset Adjustment

4-112. Perform this adjustment only after servicing the
input switching circuitry of the DC Voltmeter. It consists
of selecting padding resistors to enable the DC Voltmeter
to read zero volts at the lowest range. Make sure the
voltmeter board is accessible by performing the procedure
in paragraph 4-105.

4-113. Adjustment Procedure. Do the following:

a. Refer to Figure 4-14 and locate R36. If there is no
R36 mounted on the volimeter board, continue with
the next step. If R36 is mounted on the board, remove
it. If a soldering iron was used to remove R36, give
enough time for the circuitry to stabilize. Then con-
tinue with the next step.

b. Using the front panel, set the DC Voltmeter to the
.1V Range (or send program code VR1, if in remote)
and short the HI COM and LOW COM Input
terminals.
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cedure in paragraph 4-105.

3497A

1. Tf the offset is negative, connect resistor R36 to
the — 12V position, as shown in Figure 4-14,

2. If the offset is positive, connect resistor R36 to
the -+ 12V position, as shown in Figure 4-14.

4-114. Switch Feedthrough and Pre-Charge Adjustment
4-115. Perform this adjustment only after servicing the

input switching circuitry of the DC Voltmeter. Make sure
the voltmeter board is accessible by performing the pro-

4-116. Equipment Required. The required equipment is

T4GTA-VH-£-1%

Figure 4-13. Reference Jumpers

¢. Note the reading of the DC Voltmeter.
d. If the reading is zero volts, no padding is required.

e. If the reading is more than 2 counts (i.e., 2
microvolts), padding will not bring the reading to zero
volts. The voltmeter needs service (go to Service Group
Q).

f. If the reading is not zero volts but is smaller than
+ 2 counts { £ 2 microvolts), padding is required. This
is done by selecting a padding resistor (R38) to bring
the reading to zero. Use a 6.8M ohm or 8.2M ohm
{-hp- Part No. 0698-6592 and 0699-0741, respective-
by} resistor if the reading is between 1 to 2 counts
{microvolts) and use a 12M chm resistor (-hp- Part No.
0699-0740) if below 1 count (microvolt). Select the ap-
propriate placement of the resistor by doing the
following:

a DC Transfer Standard {Fluke Model 731B).
4-117. Adjustment Procedure. Do the following:

a. Refer to Figure 4-14 and adjust R28 (Pre-charge
adjust) to the center of its rotation.

b. Using the front panel, set the d¢ voltmeter to the
IV Range {or send program code VR2, if in remote).

¢. Attach a IM ohm resistor across the HI COM and
LO COM Input terminals.

d. Refer to Figure 4-14 and adjust R8 until the
voltmeter reading is 0.00000V. If any noise is noted,
adjust R8 until the noise is centered around the zero
volts reading.

¢. Remove the IM ohm resistor from the input ter-
minals and connect a .15 microfarad capacitor in its
place. Temporarily short across the capacitor to
remove any charge onthe capacitor. Wait about five
seconds and note the voltmeter reading.

f. If the reading is within + 2 microvolts (£ 2 counts)
and stable, no further adjustments are necessary.
Remove the capacitor and the adjustment is
completed.

R36 CONMECTED |
D +12%

&30 CONNECTED 477
TG ~12Y

EED

CURRENT SOURCE
|~ COARSE ABJUST
JUMPERS

LINPUT AnP
OFFSET
ADGUSTHENT

TA8TA-A-14

Figure 4-14. Miscellaneous Veltmeter Option Adjustment Locations
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g. If the reading is greater than %2 microvolts (+2
counts), slightly readjust R28 unti} the reading is zero
volts. Then remove the capacitor and go back to step c.

4-118. Input Amplifier Offset Adjustment

4-119. Perform this adjustment only after servicing the
input amplifier circuitry of the DC Voltmeter. Make sure
the voltmeter board is accessible by performing the pro-
cedure inn paragraph 4-105,

4-12¢. Equipment Reguired. The required equipment is
a High Impedance Digital Voltmeter (like the -hp- Model
3456A) with appropriate test leads. If the voltmeter is not
available, others, like the -hp- Models 3463A or 3478A
Digital Multimeters {or equivalent), may also be used.

4-121. Adjustment Procedure. Do the following:

a. Using the front panel, set the DC Voltmeter to the
10V Range (or send program code VR3, if in remote)
and short the HI COM and LOW COM Input
terminals.

b. Connect the test Digital Voltmeter between
TP A-D IN (see Figure 4-14) and the LO COM
terminal.

¢. Refer to Figure 4-14 and adjust R101 fora 0V +35
microvolt reading on the test volimeter,

d. Remove the test voltmeter. This completes the
adjustment.

4.122. Current Source Coarse Adjustment

4-123. Do this adjustment only if unable to calibrate the
current source or after repairing the current source, Make
sure the voltmeter board is accessible by performing the
procedure in paragraph 4-105,

4-124. Adjustment Procedure. Do the following:

Performance Test and Adjustment

a. Refer to Figure 4-14 and locate the four current
source jumpers on the voltmeter board. Replace any
jumpers that are missing.

b. Connect a 10K ohm resistor across the current
source oufput terminals (located at the inguard rear
panel}. Then connect the HI COM and LO COM In-
put terminals to the current source terminals. This is
done because the 3497A voltmeter is used to measure
the voltage across the 10K ohm resistor.

¢. Set the current source to the lmA Range (send pro-
gram code VC3, if in remote).

d. Using the DC Voltmeter of the 3497 A, measure the
voltage across the 10K ohm resistor. Note the voltage
value.

¢, Refer to Table 4-8 and, dependent on the voltage
value noted in the previous step, cut the appropriate
jumper(s) as shown in the table. This completes the
current source coarse adjustment. Go to paragraph
4-86 to calibrate the current source.

Table 4.8, Cuwrrent Source Jumpers

Yoltmeter Reading Cut Jumper
9.800C Cut none
$.8295 J403
8.7590 Ja02
9.6885 J403 & 4402
9.6180 J401
9.5475 J401 & 4403
9.477G J401 & 4402
9.4065 4401, J402 & J403
9.3360 J400
9.2655 J400 & J403
9.1951 J400 & U402
9.1246 J400, J402 & J403
9.0541 J400 & J401
8.9836 J400, 1401 & J403
8.9131 J400, 3401 & J402
8.8428 Cut ali jumpers
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Performance Test and Adjustment

Serial Number.

VOLTMETER OPTION PERFORMARNCE TEST CARD

Date

BE Yoltmetar Test

Step# Input to

Option
1 Cpen
2 Short
3 Short
4 Short
5 Short
8 + 10V
7 + 10V
8 + 10V
E + 10V
10 + 1V
11 +. 1V
12 + 100V
13 + 1V
14 -1V
18 -8BV
16 - 10V

BC Current Test

Step# input te
Option
H Open
2 10K ohm
3 10K ohm
4 100K ohm

428

Set-Up and
Configuratien
Press RESET
.1V Range
1V Range
13V Range
100V Range
18V Range

4 Digit

3 Digit

5 Digit

AZ off
1V Range
AZ on

.1V Range
100V Range
10 V Range
10V Range
10V Range
10V Range

Set-Up and
Configuration

Press RESET
1mA Range
100uA Range
10pA Range

24 HOUR LIMITS

Hewlett-Packard Model 3487A
Data Acquisition/Control Unit

High
Limit

+.000003V
+0.00001V
+00.0001V
+000.001V
+10.0003V
+10.002V
+10.02V

+10.0004V

+1.00003V
+.100006V
+100.003V
+01.0001V
-01.0001V
- 05.0002V
- 10.0003V

High
Limit

+10.0013V
+1.00013V
+1.00013V

Reading

Reading

Test Performed By

Lows
Limit

- 000003V
-0.00001V
- 00,0001V
—-00C.001V
+08.8897V
+09.298V
+09.88V

+08.9896V

+0.89897V
+.098894V
+099.897V
+00.9998V
—00.9998V
—04.8888V
-09.8897V

Low
Limit

+09.9887V
+0.99987V
+0.99987V

Test
Pass

Test
Pass

Test
Fail



3497 A Performance Test and Adjustment

VOLTMETER OPTION PERFORMANCE TEST CARD

90 DAY LIMITS

Hewiett-Packard Modei 3497A
Data Acguisition/Control Unit

Seriai Number
Date

Test Performed By

BC Voltmeter Test

Step# Input to Set-thp and High Reading Low Fest Tast
{ption Canfiguration Limit Limit Pass Fail
1 Qpen Prass RESET - —
2 Short .1V Range +.000003v . _ - 000003V N —
3 Short 1V Range +$.00001V -~ G.00001V - I
4 Short 10V Range +00.0001V I - 00,0001V - S
5 Short 100V Range +Q00.001V I -000.001v . - I
3] + 10V 10V Range +10.0007V +08.9993v. .. N
7 + 10V 4 Digit +10.002V +09.898Vv J— N
3 + 10V 3 Digit +10.02V +09.98Vv S S

9 + 10V 5 Digit
AZ off +10.0008V +09,9992v S -

10 + 1V 1V Range
AZ en +1.00007V +0.99833v — N
11 F.IV .1V Range +.100010V AU +.099990V N ——
12 + 100V 100V Range +100.007V +099.993V . S
13 F1V 10V Range +01.0002V +00.89988V - S
4 - v 10V Range -01.0002v - 00.9998Y N —
15 - BV 10V Range -05.0004V - 04.9998v — -
16 - 10V 10V Range - 10.0007V - 09,9993V _ —_—

DE Current Test
Step# Input to Sat-Up and High Beading Law Test Test
Cpticn Configuration Limit Limit Pass Fait
1 Open Press RESET

2 10K ohm tmA Range +10.0025V P +08.9975V I —
3 10K ohm 100uA Range +1.00025V S +0.99875V e N
4 100K ohm 10uA Range +1.00025V S +0.99975V N N
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Performance Fest and Adjustment

Serial Number
Date

YOLTMETER OPTION PERFORMARCE TEST CARD

€ Yolts Test

Step# laput fo

Opticn
1 Open
2 Short
3 Short
4 Short
5 Short
8 + 10V
7 + 10V
8 + 10V
9 + 10V
10 +1V
11 +1V
12 + 100V
13 + 1V
14 ~ 1V
15 -5V
16 - 10V

DC Current Test

Step# Input to
Gption

BN

4-30

Open

10K ohm
10K ohm
100K ohm

Set-tip and
Configuration
Press RESET

.1V Range

1V Range
10V Range
100V Range
10V Range
4 Digit
3 Digit
5 Digit
AZ off
1V Range
AZ on

.1V Range
100V Range
10V Range
10V Range
10V Range
10V Range

Set-Ug and
Configusation

Press RESEY
1mA Range
100uxA Range
10xA Range

T YEAR LIMITS

Hewlett-Packard Model 3497A
Data Acquisition/Control Unit

High
Limit

+.000003V
+0.00001V
+00.0001V
+Q00.001V
+10.0018V
+10.003Vv
+10.02v

+10.0017v

+1.00016V
+.100018V
+100.016V
+01.0003V
-01.0003V
-55.00089v
- 10,0016V

High
Limit

+10.0032v
+1.00032V
+1.00032V

Reading

Reading

Test Performed By

Low
Limit

—.000003V
~0.00001V
- 00,0001V
~000.001V
+09.9984V
+09.897V
+09.88V

+08.8883V

+0.98984V
+.098982V
+088.984V
+00.8897V
—00.8887V
—-04.9881V
~09.9984V

Low
Limit

+08.9868V
+0,99868Y
+0.99968Y

Test
Pass

Test
Pass

Test
Fail

Test
Fail



SECTION V
REPLACEABLE PARTS

5-1. INTROBUCTIOR

¢. The total quantity (Qty} used on the assembly. It
is given only at the first appearance of the part on the

5-2. This section contains information concerning list.,
replaceable parts. Table 5-1 lists abbreviations used in the

parts list and throughout the manual. Table 5-2 lists

names and addresses that correspond to the manufac-
turer’s five digit code numbers.

Table 5-3 lists all
replaceable parts in order of their reference designators

and indicates the description and Hewlett-Packard part
number of each part.

§-3. EXCHANGE ASSEMBLIES

5-4. Many assemblies listed in Table 5-3 are a part of
Hewlett-Packard’s Blue Stripe Exchange program. New
assemblies required for spare parts stock must be ordered
by the new assembly part number listed in Table 5-3, Fac-
tory repaired and tested assemblies are available on a

trade in basis only,

5-5. REPLACEABLE PARTS

5-6. Table 5-3 is the list of replaceable parts and is
in alphanumerical order by reference
designator. The information for each part consist of the
following:

organized

a. Reference Designator.

d. The description of the part,

e. A five digit code that indicates the manufacturer
of the part.

f. The manufacturer’s part number.

5-7. ORDERING INFORMATION

5-9, NON-LISTED PARTS

5-8. To obtain replacement parts, address order or in-
quiry to your nearest Hewlett-Packard Sales and Ser-
vice Office listed at the end of this manual. Identify
the part by its Hewlett-Packard part number and in-
clude the instrument model and serial numbers.

5-10. To obtain a part that is not listed, include the

oo o

b. Hewlett-Packard part number and the check digit.

following:

Table 8-1. List of Ahbreviations

Instrument model number.
Instrument serial number.
Description of part.
Function and location of the part.

silver
Aumingm

. ampere(s)
goid

.. cepacitor
.. .. ceramic
.. coefficient

common

COMPOSition
.. comngction

.. depusited

.doubEe pb!e double-throw

double-pole single-throw

. . . electroiytic
.. encapsuizted

farad(s
' field etfect transistor
fixed

. galtium arsemide

) gsgnhenz = 10+ 9 hertz

guardiedt
.. germanium
. groundiad}

hanryliesh
LAy

agsambly

motnt

bartery

- capacitor

. dinde or thyristor
.deiay fing
.. iam
. . ST glectronic par
tuse

RBEREVIATIONS
Hr - hert teyched st per second) NPO . negative poSitive zero sl PN slida
{zer0 tamperature coefticientt SPRY. L. smgre pn e double theaw
iD. . .inside diameter ns .nanosecondisi = 10~ 9 seconds SPST. . single-nols  single-throw
impg P . impregnated nsr. . . not separately raplaceabin
imed L . incandescent Ta tantaurn
L T .. insulationledi [t .. . ohmish .. wmperature  coefliciant
obd . order by descrption Ti0g . . titanium dioxide
X8 kilohmis) = 10+ 3 ohms [¢1] . outside dismeter. 0 . toggle
iz Kitoherty = 10+ 3 herty ot tolarance
B peak ET L trEmmer
L . inductor pA. ... p-ceemperets; TETH . sansiston
[ {ingar 1aper pc .. printed  cirouit
Tog iogarithmic taper pk pu:ularad{m 10- 12 farads v L. voig)
piv -pesk inverss voltags VACW .astematmg cunem wm'kmg vaitage
mA mifliampereist = 10~ 3 amperes plo. . L part of var . .. . vatiable
M2 .megehertz = 106 hertz P08 . . positien{s) wvdcw :Efev:r current wotking voitage
M . .megohmisl = 10+ 8 shms poly .. polystyrane
met l|m meatal fitm POy . patenticrmeter w . watt{sh
mir manitactiaar OB . peak-to-peak wi . with
ms miligecond pam. . parts per mitlion wiv . . . wurkmg inverse voliage
Mg . . e . mounting prec. . ... ;;rec\smn {ramperature cosflicient, wio without
my. . milivottist = 10~ 3 vohs iong term stability andror telerance) ww . witewoune
uF microfaradis}
us PHCFGSECONE 5] L . resistar
Y _microvelts) = ‘EO -6 yoits RE .. rhodium
HY L ylar () rms L FOarMamn sauate .. .. . opticum vatue selectad at fagtory,
ot . .. Totary aversge value shown ipart may be oemitted)
nA = 10. g amperes nG standard type number sssigned
NC normaly closed Se . Seientum sefected or spacial fype
Na . agon SBCT . sectionis)
NG, .rormally open 8. silicon ) Dupom de Nemours
DESIGHATERS
FL. fidrar Q <. ... trangistor TS . terminal skip
R heater QOCR ... .. transistor-dicde u .. micToCHoLit
i mwgra'ed cireulit Ripl ... sesistoripack] v, vacuum tube neon bulb photacall, ate,
Jo .. jack EL o S THetston W P cabis
K. . rofay $ . . switeh .. socket
L. inductot T .. transformer Xps lamphoider
M. matar T3 . . terminaf board XF . fusehoider
MP mechanical part T thermocouple ¥ .. ETystal
P Cplug T 125t point z. . networx
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Replaceable Parts

5-2

Table 5-2. Code List of Manufacturers

[LE Manufacturer Mame Address
GO000 Any satisfactory supplier
c0484 Addressograph Multigraph Corp Cleveland OH 44117
01121 Alien-Bragley Co Milwaukee Wi 53204
01295 Texas Instr Inc Semicond Cmpnt Div Dallas TX 75222
02111 Spectrol Elsetronics Corp City of ind CA 81745
{3508 GE Co Semiconductor Prod Dept Auburn NY 13201
3888 KDl Pyrofitm Corp Whippany NJ 07981
C4713 Motorola Semiconductor Products Phoenix AZ 85008
07263 Fairchild Semiconductor Div Mountain View CA 94042
17868 Siticonix nc Santa Clara CA 9b05b4
19701 Mepca/Electra Corp Mineral Wells TX 76067
20032 Emcon Div ITW San Diege CA 92129
24546 Corning Glass Works {Bradford) Bradford PA 16701
27014 National Semiconductor Corp Santa Clara CA 95081
27167 Corning Glass Works (Wilmington) Wilmington NC 28401
28480 Hewlett-Packard Co Corporate Hg Palo Alto CA 94304
3:585 RCA Corp Solid State Div Somerville NJ
32283 Intersil Inc Cuperting CA 95014
34335 Advanced Micro Devices Inc Sunnyvale CA 24086
34649 Intel Corp Mountain View CA 95051
50088 Mostek Corp Carrollton X 75006
50522 General Instr Corp Opto Div Palo Alto CA 94304
52783 Stettrer Electronics Inc Chattanooga TN 13035
56289 Sprague Electric Co North Adams MA 01247
72136 Electro Metive Corp Florence SC 06228
75042 TRW Inc Philadelphia Div Philadelphia PA 18108

3497A



3497A Replaceable Parts

NOTE

The picture in this figure applies to 3497A's
with Serial Prefixes 20114 and below. For other
prefixes, refer to the Prefix cofumn in the table
flocated in this figure} to determine the correct
part numbers for the other prefixes.

MP3
MP2 MP4 MPS MP8 MP7 MPB
MP1 _ j _
I

e B IS

B B B

G B

o om T T

MPT2 MP11
Heferancs $p- Part G {ty Description Prefix
Designator Number I
MP1 03497-69301 g 1 Window Assembly ALL
MP2 4040-1644 o] 1 Divider Strip ALL
MP3 03497-60201 0 1 Panel-Dress-Finish ALL
MP4 1390-0B05 a8 1 Screw-Captive:M3.5-40 ALL
MPs 5040-7219 8 1 Strap Handle, Cap-Frent ALL
MP8 2680-0172 1 2 Screw-Mach: 10-32x.375 ALL
MP7 5060-8804 3 1 Strap Handle 18 in AlLL
MP8 5040-722Q 1 1 Strap Handle, Cap-Rear ALL
MPQ 5040-7201 8 4 Foot ALL
MP10 5060-2884 9 1 Side Cover, w/Handle Recess ALL
MP11 1460-13458 5 2 Tiit Stand ALL
MP12 5041-1807 1 1 Key Cap-Line* 2011A&BELOW
MP12 5041-1682 9 1 Key Cap-Ling*® 2222A8ABOVE

*See Front Panel Parts for other key cap part numbers.

Figure 5-1. Front and Right Side View of 3437A.
5-3



Replaceable Parts

3497A

NOTE

The picture in this figure applies to 34374°s
with Serial Prefixes 201 1A and below. For other
prefixes, refer to the Prefix column in the table
{located in this figurej to determine the correct
part numbers for the other prefixes,

MP1

MP2

MP3 MP4 MPB

MPB

MP12 MP11 MP1O MPY MP8 MP7
Reference $ip- Parg C Bty Description Prefix
Designator Kumber [

MP1 03497-66503 7 1 Front Panel Board ALL

MPA1 7204-0351 5 1 LED Support AlL

MP2 0380-1259 9 2 Standoff,Hinge AlLL

MP3 3050-1000 2 2 Washer-Teflon AlLL

MP4 1800-0866 2 1 Hinge AlL

MP5 03487-00604 1 1 Front Shield 201 TA&BELOW

MP5 03497-00613 2 1 Front Shield 2222A8ABOVE

MP8 0515-0225 4 2 Screw-Mach:M3.5x0.60x10 ALL

MP7 0460-0203 1 1 Tape-Elec .75t ALL

MP8 2360-0286 o] 1 Screw-Plastic-Mach:8-32 201TA&BELOW

MFP9 0515-0225 4 4 Screw-Mach:M3.5x0.60x10 ALL

MP10 Q960-Ch61 4 1 Audio Transducer ALL

MP11 0535-00086 1 4 Nut Mdx.7 ALL

MP11 2190-6017 4 4 Spiit Lockwasher ALL

MP11 3050-0001% 1 4 Flat Washer ALL

MP12 0403-0381 5] 1 Bumper,Plastic ALL

5.4

Figure 5-2. Front View with Front Panel Open.



3497A

Replaceable Parts

HOTE

MP1

The picture in this figure applies to 34974’
with Serial Prefixes 201 1A and below. For other
prefixes, refer to the Prefix column in the table
ffocated in this figure) to determine the correct
part numbers for the other prefixes.

- MP8

-

2 83 P5 P& MP11 MPI10
Reference e Part & Oty Bescription Prefix
Designator Humber i

MP 1 05615-0212 E] 2 Screw-Mach:M3.5x0.60x6 ALL

MP2 B060-9835 0 1 Top Cover ALL

MP3 0535-0004 g 2 Nut Hex:M3.5x%.5 AlL

MP3 0515-0054 7 2 Screw-Mach:M3.0x.5 AlL

MP4 2740-0002 4 1 Nut ALL

MPS 1200-0043 8 1 Insufator-Xstr Thrm-Cndet ALL

MFP6 03497-01101 5 1 Heat Sink ALL

MP7 0515-0212 g 2 Screw-Mach:M3.5x0.60x8 ALL

MP8 2510-0127 7 1 Screw-Mach:8-32 2011ARBELOW

MP9 2580-0015 g 1 Nut-Hex-Dbi Cham 201 1A&BELOW

MP 2190-0073 2 1 Lockwasher 2011ARBELOW

MPS 0350-0001 7 2 Washer-Flat Z011ARBELOW

MP1G 3050-G180 7 2 Washer-Tefion 2011A&BELOW

MP11 0386-06010 8 3 Spacer-Round 201 TA&BELOW

MP12 0515-0210 7 3 Screw-Mach:MAax0,70x8 201 1A&BELCW

MP13 03498704102 2 1 Side Plate 2011A&BELOW

MP13 03497-04103 3 2 Side Plate 2222A&ABOVE

P5 1251-51564 9 1 Conn 14P F Pst ALL

P& 1251-3279 5 1 Conn 12P F Pst ALL

1251-3073 7 12 Contact-Conn F AlL
$2/83 3101-2298 1 2 Slide Switch-Voltage Select 2011A&BELOW
52/83 3101-22988 1 2 Slide Switch-Voltage Seiect 222Z2A&ABOVE

MPS

MP&
MpP7

MPg

Figure 5-3. Front View with Front Panel and Front Shield Removed.
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Replaceable Parts

3497A

NOTE

The picture in this figure applies to 3487A

part numbers for the other prefixes.

s
with Serfal Prefixes 201 1A and below. For other
prefixes, refer to the Prefix column in the table
flocated in this figure] to determine the correct

P3

Ji

MP4

MP7

Refarence -hp- Part £ Aty {lescription Profix

Designator Mumber D
MP1 0515-0212 g 2 Screw:Mach:M3.5x0.60x6 ALL
MP2 03497-00101 3 1 Left Deck ALL
MP3 03487-00102 4 1 Right Deck ALL
MP4 0515-0212 g 2 Screw-Mach:M3.5x0.60x8 ALL
MPE 0615-0222 1 1 Screw-Mach:M3.8x10Fh, Lk ALL
MP& 03497-01207 z 1 Panel Latch Bracket ALL
MP7 03497-01209 4 1 Actuator Bracket: On/Off Sw 2011 A&BELOW
MP7 03497-01212 8 1 Pushrod Bracket 2222ABABOVE
MP7 5041-3180 6 1 Pushrod 2222A&ABOVE
MP7 0515-0218 5 2 Screw-Mach:M3.5x6 LK 2222A8ABOVE
MP8 03497-00103 5 1 Main Deck 201 TA&BELOW
MPB 03487-001056 7 1 Main Deck 2222A&ABOVE
H 1251-6184 7 1 Connector 8-pin M Past Type ALL
J2 1251-6184 =} 1 Cannector 10-Pin M Post Type ALL
J9 125%-6583 0 1 Connector 8-Pin M Post Type ALL
J10 1251-6583 ] 1 Connector 6-Pin M Post Type ALL

MFo

MPB

Figure 5-4. Front Yiew of Chassis Showing Left and Right Decks,



3497A

Replaceable Parts

Reference -hp- Part G Bay Deseription Prafix
Designator Mumher b
P 1400-1037 8 1 Stand-Off, Short ALL
MP2 0515-0158 (o4 4 Screw-Mach:M4.0x55,Pan ALL
MP2 C39C-0006 3 4 Nylon Spacer ALL
MP2 3050-0071 5 4 Flat Washer ALL
MP2 2190-0073 2 4 Split Washer ALL
MP3 0624-0034 4 2 Screw-Tapping:8-20x.625 ALL
MP3 2190-0007 2 2 internat Washer ALL
MP3 1200-0043 8 1 insulator-Xsir Thrm-Cndct ALL
MP4 1400-0423 2 1 Pipe Clamp ALL
MP4 0460-0332 7 1 Foam Tape ALL
MP5 (34987-0126G1% 5] 1 Farn Bracket ALL
MPB £515-0138 8 4 Screw-Mach:M4.0x10 Hex ALL
MPB 2190-0073 2 4 Split Lock-Washer ALL
MPY7 0403-0302 1 2 Nylon Guide AlL
MP3 5020-8806 9 1 Rear Frams ALL
MPS 0515-0224 3 8 Screw-Mach:M3.5x12 ALL
MP10 03497-00606 3 1 Top Shield AlL
MP11 4040-1685 9 1 Card Cage ALL
MP12 5020-8805 8 1 Front Frame ALL
MP13 0515-0260 7 1 Screw ALL
MP13 2190-0918 4 1 Flat Washer ALL
MP13 3050-0066 8 1 Flat Washer ALL
MP13 3050-1027 3 1 Insuiator ALL
MP14 03497-04108 8 1 Air Deflector (Clear Plastic) ALL
MP15 0515-0053 6 1 Screw-Mach:M4.0x 106 ALl
MP18 0515-0222 1 1 Screw-Mach:M3.5x10 ALL
MP17 1400-1036 5 H Stand-Off,Long ALL
B1 (03487-68501 g H Fan ALt
c3 0180-3026 a8 1 Capacitor Fixed 28000uF 20VDC| ALL
Q1 1854-0439 1 H Transistor-NPN ALt
T 3100-4270 7 1 Power Transformer AlLL

Figure 5-5. Top View of Chassis.



Replaceable Parts

3497A

MP8

MP7
Reference -hp- Pait C Oy Descrintion Prefix
Besignator Rumher i}
MP1 5040-7202 9 1 Top Trim,Front Frame ALL
MPZ 0515-0225 4 8 Screw-Mach:M3.5x 0.60x10 ALL
MP3 5020-8837 8 2 Corner Strut ALL
MpP4 03497-04702 8 1 Right Support ALL
MPS 2510-0192 & 8 Screw-Mach:8-32x.25 ALL
MPS 5020-8806 9 1 Rear Frame ALL
MP7 5020-8805 8 1 Front Frame ALL
MP8 5001-0440 1 1 Trim,Side AlL

Figure 5-8. Right Side View of Chassis with Side Cover Remevead.



3497A Replaceable Parts

NGTE

The picture in this figure applies to 3487A's
with Serial Prefixes 201 1A and below. For other
prefixes, refer to the Prefix column in the table
flocated in this figurej fo determine the correct
part numbers for the other prefixes.

Referense -hg- Part C Oty Deseription Prefix
Designator Humber b

MP1 03497-26601 2 1 Corner Strut Modified ALL

MP2 0515-0210 7 5 Screw-Mach:M4x0.70x8 ALL

MP3 03497-04102 2 H Side Plate 2011 A&BELOW

MP3 03457-04103 3 1 Side Plate 2222A&ABOVE

NP4 2510-0192 6 4 Screw-Mach:8-32x.25 ALL

MP5 5001-0449 1 1 Side Trim ALL

MPe 5020-8805 8 1 Front Frame ALL

MP7 2510-0192 8 4 Screw-Mach:8-32x.25 ALL

P8 0516-0210 2] 3 Screw-Mach:M4x0.70x8 ALL

MPO 5020-8837 8 1 Corner Strut . ALL

MP10 06150212 9 2 Screw-Mach:m3.5x0.60x6 AtL

MP1T1 5020-8806 9 1 Rear Frame ALL

Figura 5-7. Laft Side View of Chassis with Side Cover Removed.



Replaceable Parts

3497A

J1Q 0 J11 MPT o012 MP2 MP3

MP4

MPS

MP8  MP7  MPE U113 Jis Jig8  J16

MPS
Reference -hp- Part g Oty Description Prefix
Designater Humber h}

MP1 £380-1289 5 2 Standoff-Hx M3.5x5 ALL
MP2 5041-2385 1 1 Housing, Fan, Fiiter ALL
MP3 0615-0211 8 4 Screw-Mach:M3x0.80x6 ALL
MP4 3150-0233 3 1 FM-Polyu .25T ALL
MP4 3150-0232 2 1 Filter-Alr,SS ALL
MPS 0515-0224 3 1 Screw-Mach:M3.5x12 ALL
MPEG Q800-0010 2 1 O Ring Retainer .101 1D ALL
MPS 0515-0212 9 2 Screw-Mach:M3.5x0.60x6 ALL
MPY 03497-04107 7 1 Plate-Butch ALL
MP8 0515-0280 7 1 Screw-Mach:M3.5x0.60x16 ALL
MP8 0800-0010 2 1 0O Ring Retainer 101 ID ALL
MP9 4040-1859 9 i Rear Cover ALL
MP1G 0515-0212 9 1 Screw-Mach:M3.5x0.80x8 ALL
MP10 0300-0010 2 1 O Ring Retainer .101 ID ALL
J10,11 1250-0083 1 & Connector-RF BNC F ALL
13,156

18,17

J12 8120-3280 8 1 Cable Assy-HP-iB ALL
Jiz 8120-3389 0 1 Cable Assy-RS23/423 ALL
J1g 9100-3121 5 H Line Filter ALL

5-10

Figure 5-8. Rear View with Rear Cover installed.



3497A

Replaceable Parts

MP1
!

MP3

MP4

MP12 MP1T MP10 MPS MP8 MP7 MPG
Reference hpe Part ¢ Gty Deseription Prafix

Designator Humber D

MP1 2360-0195 0 2 Screw-Mach:6-32 ALL
MP1 2190-0198 2 2 Spiit Lock-Washer ALL
MP1 3050-00866 8 2 Flat Washer ALL
MP2 0515-0212 g 3 Screw-Mach:M3.5x0.60x6 ALL
MP3 03487-04107 7 1 Plate-Butch ALL
MP4 5060-9835 0 1 Top Cover AlL
MP5 0570-1171 7 1 Screw-Cover Mtg ALL
MPE 0510-0043 4 1 Ring-Ret .147 Dia AlLL
MP& 5040-6843 2 1 £C Board Extractor ALL
MP7 03497-01204 g 1 Control Bracket ALL
MPg 50680-9847 4 1 Bottom Cover ALL
MPS 0615-0224 3 3 Screw-Mach:M3.5x12 ALL
MPG 08900-0010 2 2 O Ring Retainer . 101 D ALL
MP10 0515-0212 g 1 Screw-Mach:Mi3.5x0.60x86 ALL
MP11 5040-6843 2 1 PC Board Extractor ALL
MP12 03497-00204 7 1 Rear Panet A/D AlL
MP13 1510-0081 3 3 Bndg Post Assy ALL
MP14 03498-01204 Q 1 Bracket-Rear Cover ALL
MP1B 1510-0111 8 2 8ndg Post Assy ALL

Figure 5-9. Bear View with Rear Cover Removed,
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Replaceable Parts 3497 A
NGTE

The picture in this figure applies to 3497A°s

with Serial Prefixes 2071 1A and below. For other

prefixes, refer to the Prefix column in the table

flocated in this figure) to determine the correct

part numbers for the other prefixes.

MP1 MP2  MP3 B1 MpPa

MP5
F1
MP7

MP10  MP3

faferance -hp- Part [ Gty Description Prefix
Designator Number [}
MP1 03497-00603 o) 1 Right Shield ALL
MP2 03497-00602 9 1 Left Shield ALL
MP3 03497-04701 7 1 Left Support ALL
MP4 03497-01206 1 1 Rear Bracket 201 1ARBELOW
MP4 G3497-01211 8 1 Rear Bracket 2222A8ABOVE
MP4 2510-0288 9 2 Screw-Mach:8x.188 LK ALL
MP5 5060-9862 3 1 Side Cover-Standard AL
MPB 0570-1171 7 H Screw-Cover Mtg ALL
MP8 0510-0043 4 H Ring-Ret .141 Dia ALL
MP7 2110-05686 g H Fusehoider Cap ALL
MpP8 2110-0564 8 1 Fusehoider Body ALL
MP8 2110-0569 3 1 Fuseholder Nut ALL
MP8 1400-0906 9 1 Rubber Washer ALL
MPg 03497-00103 5 1 Main Deck 2011 A&BELOW
MPg 03487-00108 7 1 Main Deck 2222A%ABOVE
MP10 0515-0210 7 3 Screw-Mach:M4x),70x8 ALL
MP11 4040-1685 g 1 Half Card Cage {Bottom) ALL
Me12 03487-00605 2 1 Connector Shisld AlL
MP13 4040-1685 g 1 Half Card Cage {Top} ALL
MP14 7120-G6373 3 1 Label ALL
MP15 03497-04702 8 1 Right Support ALL
MP16 5080-9884 g 1 Side Cover,w/Handle Recess ALL
B10 3497-68501 9 1 Fan ALL
F1 2100-0043 8 1 Fuse 1.85A 250V {120V option) | ALL
F1 2100-0063 2 1 Fuse .7HA 250V {220V option) | ALL
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Figure 5-10. Resar Yiew of Chassis.



3497A

Replaceable Parts

MP8

MP7;

MP6

MP5

Reference -hip- Part £ Oty Bescription Prefix
Designater Humber B

MP1 03487-00605 2 1 {onnactor Shield ALL

MP2 4040-1685 9 1 Bottom Card Cage Al

MP3 4040-1885 9 1 Top Card Cage ALL

MP4 03487-00606 3 1 Top Shield ALL

MP5 03487-00102 4 1 Right Deck ALL

MPB 03487-00101 3 1 Left Deck ALL

MP7 0515-0212 9 3 Screw-Mach:M3.5x0.60x6 ALL

MFP8 03457-66504 8 1 Mother Board AlL

Figure 5-11. View of Mother Board Assembly Positioned for Insertion into Gard Cage.
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Replaceable Parts 3497 A
WOTE
prefixes, refer to the Prefix column in the table
The picture in this figure applies to 3497A°s {located in this figurej to determine the correct
with Serial Prefixes 207 1A and below, For other part numbers for the other prefixes.
MP1Q -
MP3
Mi—"g"'"‘é"" . i
' e . B —wpa
] % w 5
o o] b

Reference
Designator

-hp- Part
Rumber

Oty

Description

Prefix

MP1
MP1
MP2
MP2
MP3
MP3
MP3
MP4
MPB
MPG
MP7
MP8
MPY
MP10
MP10
T

G3497-G12056
03497-61210
03497-C0103
03497-00105
0815-0224
2190-0918
3050-0066
5020-880b
2510-6127
03497-00601
0515-0224
5020-8808
4020-1685
03497-61603
03497-61612
9100-4270

NEOOWOWINOO_WNOINO G0
b el d nd wad (F) b 3 b d ek ek ek b L

Battery Bracket
Battery Bracket

Main Deck

Main Deck
Screw-Mach:M3.5x12
Split Lockwasher

Fiat Washer

Front Frame
Screw-Mach:8-32 FH
Bottom Shield

Screw-Mach:M3.5x0.60x12

Rear Frame

Card Cage

Battery Cable
Battery Cable
Power Transformer

201 TA&BELOW
2222A&ABOVE
201 TARBELOW
2222A8ABOVE
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
201 1A&BELOW
2222A8ABOVE
ALL
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Figurs 5-12. Bettom View of Chassis,




3497A Replaceable Parts

HOTE

The picture in this figure applies to 3487A's
with Serial Prefixes 201 14 and below. For other
prefixes, refer to the Prefix column in the table
{located in this figure] to determine the correct
part numbers for the other prefixes.

MIi’T MP2 MP3 MP5

S

MP6

J18 B8T1
Reference -hp- Part £ Oty Description Prafix
Designator Rumber 1]

MP1 2510-0182 6 4 Screw-Mach:8-32x.250 ALL
MP2 2110-0584 8 1 Fuseholder Body ALL
MP3 0515-0210 7 3 Screw-Mach:M4x0.70x8 ALL
MP4 03497-01205 0 1 Battery Bracket 2071 1A&BELOW
MP4 03497-01210 7 1 Battery Bracket 2222A&ABOVE
MP5 0515-0210 7 Z Screw-Mach:M4xG.70x8 ALL
MP6 0515-0226 4 1 Screw-Mach:M3.5x0.60x10 ALL
MP6 0535-00C7 2 1 Nut Hx M3.6x0.6 ALL
BT1 1420-0233 4 1 Battery-6V Rechargeabie ALL
J1 1251-3977 4] 1 Conn 2 Pin UT ALL
Ji8 2100-3121 5 1 Line Filter-22 TML ALL
P1 1251-3982 7 1 Conn 2 Pin F UT ALL

Figure 5-13. Bottom View aof Bear Portion of Main Dech
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Replaceable Parts

3497A

KOTE

CR2 €2

The picture in this figure applies to 3497A°'s
with Serial Prefixes 201 1A and below. For other
prefixes, refer to the Prefix column in the table
flocated in this figure) to determine the correct
part numbers for the other prefixes.

1

Reference -kp- Part c Gty Deseriptien Prefix
Designator Humber 2]
MP1 1400-0008 g 1 Fuseholder Block ALl
MP2 1400-0783 7 2 Cable Clamp .25x.483 ALL
MP3 03497-00103 5 1 Main Deck 2011 A&BELOW
MP3 03497-00105 7 H Main Deck 2222ARABOVE
MP4 0515-0222 1 2 Serew-Mach:M3.6x 10 ALL
c1/Cc2 0180-0162 5 2 Capacitor-Fxd .022UF £ 10% ALL
CR1/CR2 1901-04986 1 1 Diode-Pwr Rect 100V 12A ALL
2740-0003 5 2 Nut-Diode ALL
CR3 8102-1232 7 1 Diode-Znr 5.6V ALL
F2 2110-0001 8 1 Fuse 1A 2560V ALL
S1 3100-0481 8 1 Switch-Pushbutton ALL
0515-02286 5 2 Screw-Mach:M2.5x6 ALL
$2/83 3101-22898 1 1 Switch-Slide ALL
T1 8100-4270 7 1 Power Transformer AlL
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Figure 5-14. Bottom View of Front Portien of Main Deck.



Table 5-3.

Replaceable Parts

Reference HP Part ic oo Mfr
: . Description Mfr Part Number
Designation Aumber |P Qty B Code

Al BEAR7-HANEX | 3 1 BERIAL T/0 & GUTGHARD CONTROLLER ASSY ABABD $3457 65533
R497-80232 ¢ ¢ Al & AL7 PO ASSY W/BADK PANEL 284849 Q349730232

A4 D1Bn-a367 4 1% CAPBLITOR-FXUD 4, 7UF+-28% 10VUBC Ta GLEGT 1H0B47EX001 BAR

a1t 4180-63869 4 TePACETOR~FXD 4. 7UF+ - LEUDE Ta H6L28T 15004754001 GAR

AI03 BiBG-4309 4 CaPARTTOR-FXD 4, 7UF 1AUDE Ta Nb2ET IG0R475R001 GA2

ALCH 01 80-0309 4 CAPADITOR-FXE 4,70+ 10VDG Ta H&ane 1E0DA7EAN0T 0AR

A105 Dl40-4814 2 1 CAPASETOR ~FRD 1HIPF 4= Euﬁ 168YDE DER =Rann 31684814

ALLs G18a-030% 4 CAPACTITOR-FXD 4. 7UF+-20% 10VDD TaA S4H2B? 1HEDATEXEN L 0AR

a7 D1é 247 ) 3 COLUF +100-4% S0UDL DER 20480 &0 3847

AlCH 41880389 4 4, FUF+-20% 1AVRGC Ta SHAEY 1G0G478X801 043

AlEF D160--45110 2] 3 CAFAITOR-FRD 339PF +-B% 180VDL CER 28480 N6 2810

ATLID 4186~038% 4 CAPADITOR-FXAD 4 . VUF+-20% 18UDG TA SHPET 1G0L475X001 042

A101Y 31684310 # CARACTIOR--FXD X7 ToOUDE EER :.’RMHJ S1ab-4B140

RICIE 61a8~-0309 £ CAMALITOR-FXD . IOVBE TaA THENA7ERANL 04D

AIRIE 4 CAPALTTOR-FXD 1BVIE TA THRDATEXGE BAR

AlLGL4 X 4 CAPACITOR-FXD L LAVDE Ta PHOLAPEXG 0L BAD

AICLS Bifig~ ﬁ"{ﬂ‘? 4 CAPACITOR-FXD 10VLE T4 150RAYSX0810AZ

&LE16 H18e~-D309 4 CAPACITOR-FXL 4, 7UF+-24% 10VDD Ta 15UNAT7EX081 042

Atoie R1B8-0F07 4 CARALTTOR-FXD 4 . 7LF+-20% 10VB5L TA IBRDAVEXEEL AR

ALY 2188~-0309 4 CAPACITOR-FXU 4. 7UF+ 18VDT TR 5 E ISATATEXME 104D

#A1C20 1848309 4 LOPACITOR-FXD 4. 7UF+--20% 10UBE TA mhrﬁ") 1H0DATVENGEL BAZ

alo21 3188-0309 4 CAPACITOR-FXD 4, 7UF+-28% 10U T4 SH2RY THADATEXGEL G AD

AICRR d184-0309 4 CAPACTTOR-FXD 4, 7UF+-20% 10VDE ThA LB TEEDAYERDI AR

atL2Y H188-0309 4 CARADITOR-FXD 20% 10VRD Ta GhLBEY IHADATEXERL BARD

A1E24 0183~030% 4 CARACTITOR-FXD 18VEE Ta SHARY THED4TEXGL AR

A1 G2 H140-0571 9 % CAFACITOR-FXD A70PF Z0% 10EVRU CER 28480 #160-0571

ATCRE? Nt&E-DS7R 9 1 CAPADTTOR-FXL 220PF 4-207Z 100VBC LER 2R SUAAEMIGGRDERIM

Al Gae #168-3847 9 CAPACITOR-FXD (O1UF +100-0% STVRC GER 28440 81643847

AILDD N1&0~3047 9 CAPACYTOR-FXD |, BILF +100-8% [OUDBC LF ae4an D140-3847

A1 G30 $160-0%71 [} CAPACITOR-FXD 474PF DY 1R8VNC CER 2480 Gi&sg--8871

A1031 BE6E0--0571 ] CAPALITOR~FXD 470PF WOLEIVBG DER 248G 41&9-p571

AIh3E 0160~0571 4 CAPACITIR~FXD 47VePF #O1A8YDL CER 24486 §148-0571

ALE33 nieg-1aE71 4 CAPALTTOR-FXT AVBPE 4204 1680VD0 CER £R487 N1&65-0571

ALTRE 19201-0040 i 12 DICDE-SWITOHING 30V S0MaA 5 a0 20480 1281~0040

B1CRR 12310040 i ! ’ ITHE 389 GoMaA i - PIAB0 1908i-00490

ALCRT 19010048 1 34V SiMa 20488 1901-00440

ALLRA 19810048 1 pid WHY GOMA maang 19010040

ALCRE 1F0Hi-Gn4a0 1 DPIODE-SRITCHING 38V SiMA 5 9ﬂ~-3 apaps 1901-g0410

ALCRG 19010040 H DIODE-SRWITOHING 30V SOMA 2BNS 3% 20480 1201-4040

ALLRE 1901-0040 1 RIGDE-GWITCHING B0V SiHMA 2NS juts) P34H0 19014040

ALCRS 1903 ~0840 1 DIGDE-SHITOHING 309 ShMa b R4y 190t-0848

ALLRID T 10044 1 DICOE-GUITCHIRG 30V S0MA ’3N‘ ] 2RA8E 12016046

ALERLL 17310040 1 DIGDHE--SWITCHING 30V S0Ma 2NS 35 aR4RE 190i~84544

ALLRIZ 1010440 1 DEIGDE-SHITOHING 38V S0MA PNS RER4HE 12018040

ALTERTE 1931-0640 L 6 5 FUY S0MA ¢ 28489 1903:1~0040

&1ERT 4 19020682 7 1 2% DO-35 28400 IR02--0052

ALERLG 19420631 3 2 X 7 FIE 14V 9% D4713% THEIS LR

A1tk 1988 ~-0631 ] DIQDE-ZMR INSISE1LR 14V HX 04713 1HEEE e

A1J1 1251 -7447 v 1 CONNECTOR-38 PIN, MALL SR4BD

4133 151~ f.w”*é"S 3 2 CORNELTOER~14 PIN, FEMA 23484

ALT4 3 CONNECTNR-14 PIN, FEM 23480

ALT1D 1 & GR-RF BN AHATH

ALTI 1 CONNECTOR-RF ENE 7[)49!)

ALTLS 1 CONNECTOR-RF BN S0 -0 SEHE

A1T13 1 TE BNE Bl B cBaAR0

LYRET 1 BN G- ABAGH 1 1-4083

H1I1Y 1 TN TO--0HM 284730 12580083

&1 THY #1G9-0406% i} [+ RO OHME 22 AMG LEAD DIA 28484 #1%9--080%

A1JIM4 @ 0BRSS ] RO GHAG 22 AHG LEAD DIA AR400 1He-00ES

AL TMé S189-080% a TR DHME 22 AWG LEAD DIA ABanl #/1859-000%5

A1 TS BI5Y-0n05 i} O OHME 22 AWG LEAD DIA S8460 Mne-a08n

1 TINLE BL5P-0840% il HTOR-ZERS QHME PR AWG 1FAD bIa nEAEN g159-800%5

At 2108-%X547 2 1 INDUCTOR RF-CH-MLD 4. 30U 5% .164DX, 3654 ~B4RA FLBN-3E47

AL2 91 8-3551 5 1 ENDUCTOR RE-CH-#LT 1UH 5% 166DX, 385 28484 1003953

ATMED NE1IS-816% 1 2 SERFH-HACH M35 X R.& I2MH-LE PAN-HD mEABD 45150165

H1HP3 SNA4I-2365 i 1 HOUGING FaN-F1LTER DRAHE HH41-2585

ATMP 4 03158219 & 4 GUREW-MALH M3 X 1.5 sMM-LE P9-DEG-FLH-HD 12 i3FR: 143 BROER BY DESCRIPTION

ALMPE J1GEI-9R3F3 3 1 FOAM-PRLYLY 2aa80 FHO-4233
FIBG-0275 2 H FILTER-AIR 3.2%5 Dla 2H4BD BIH0-0R3:

AlMP G 05150224 3 1 5 X 0.6 12MM-LE PAN-MD GGG

AIME7 AS15-0210 7 2 .7 BHM-LG PAN-HD pogan

& WPS G3497 34107 | 7 1 28480 {407 ~041 n';

AIMPS BEi%-g212 ? L3 g 5OX 4.6 GMM-LE PAN-MD BRAGE ORDER RBY DEBCRIPTION

AlHP1D EHA0-L04T 2 1 FXTRQ(‘T OR-FC BOARD ABARG ThAl-6H04%

See introduction to this section for ordering information
*Indicates factory selected value
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Table 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c . Mfr

Designation Number |0 Qty Description Code Mfr Part Number
A1RE HERI-2220 3 4 PENRA e AN nitel CE2225
ALRZ H6B3-2225 % 2.3K 8% 01131 CRAZAG
H1RI HEBE-181% 7 7 140 5% . 28W FE TE=-400/+500 $1101 CRIDLE
HlRY GLHE3-101G 7 108 S% .20W FO TO=~430/+500 g1ia1 CHiNtS
AIRE N&EEE-1615 7 130 5% (BEl FE TC=-40b/+550 niiz1 Chr101E
AlRE G&E3~1015 7 100 HBY 2% FU TG 81121 CHL0S
ATRY D6B3-F335 b 3 FOAK BX L 25W FC O TOs- B1i2: GBI3RS
AIRY SHLEI-1 03T H % F8¥ §% 254 FC TOw=-4008/+780 31121 CR1035
AIRTE PLHB3-1085 ? o WY 28 FE T EEELFE YA niiey LRriges
ATREY §683-1035 1 10K Hh 28 FO -4 8/4708 411 TRLOESE
AlRI2 63%-1033 1 RESISTOR 10K &% .28W FO TC=-480/+780 B1121 1338
fAiRk14 0&83~-4725 2 3 RESISTOR 4,7K 5% 238 FC TO=-480/+740 81121 CRA72%
AIR1S pEBI-102% g RESIGTOR tK 5% . 25R FU TCO=-488/4604 D111 LEINZS
#iR1A N&G3~1019 7 RESIGTOR 100 9% .20W FU TC=-480/+30% LR 3031 CHIDLS
AIRLY 1683~-i015 7 REBLETOR 1D8 T¥ 250 FOL TU=—4B0/+950% giigt Crio1s
A1R18 168347285 2 RESISTOR 4.7K TX 25U FC TC=-4068/+740 61121 £RAZED
AIR1Y 0&83—-1623 k4 RESIGYOR K 9% .20W FO T 4B0/+6068 0191 TRIDES
ALRED DAHEI-1039 ? RESISTOR 1K 5% FoOTE ABH /%6008 0121 CR182%5
AtR21 06BE-1 B2 k4 RESISTOR (K 5% ¥ T 405/ +&00 03121 332 R g
ALREZ 468331025 g RESTGTOR 1K 5 ,20W FC TC=-408/+6040 41123 eplens
ATREZ BEAZ-A72H z 4,7K G% O 25H FOD YO=-480/4700 i1 CR4EVES
AlRZA GAB3-10ET 5 1 iM §% BEW FO OTH @an/+908 G1t21 CELOES
ATREE BEB3I-102T 7 STETOR 1K 9% 23 FO TC=-480/+680 8iiay CRIGRS
A1R2 N683-1035 1 STGTOR 10K 5% .25W FL TC=-408/4¢780 arial R3S
ARIR2S B&RI-Z02N 3 1 TRYETOR B3K %% . 28W FO TO=-400/4768 21121 LBEINES
AIRE? 06B3~1 625 7 REGISTOR 1¥ %% .25W FC TU=-400/+4608 41121 CR1G25
AIR30 p683-100% 7 RESGTISTOR 1K SX 234 FL TO=-480/1600 81121 LBIGES
ATRIL 16984485 2 3 RESTISTOR 23.2K 1% 125 F TC=0+-100 24546 041 /8~TH~3B22-F
AIRAZ B67B-4483 2 REGESTOR 23.2K 1% 1254 F To=04-148 245446 C4-1/B-TH-2328F
ATRIT AHBI-FRES 7 1 RESISTOR 82K 5% B5W FL TC=-408/4840 01121 CHBARIS
ATR34 HHFE~44BT e RESISTOR P3.2K 1% 128356 F TO=0+-108 240446 C4~1/B-T8~232
ALRIG N 683-2208 3 REGISYTOR 2,21 8% .28W FC TC=-480/+700 g1121 CreaRh
AiR3& BEE3-1035 1 R TOR 10K 5% 258 FC TC=-480/4740 pltal LR1035
&FRI7 0&B3-PRRES 3 4 TOR 2.2K 5% .25W FOC TO=-440G/+700 4113t Crazes
AIR3A BHG3-3IRT £ R BYOR F.3K % L 23W FO TC=-400/+700 F1121 CBIA2G
ALRIY 16833325 & REGISTOR 3.3% 9% .28W FL To=-afQ/+700 ni3at (3R K Y
AlRAD 1&83-1023 7 1K %% 254 PG TC=-4B0/+680 §Eial CH1ORE
AlRAL 06831015 7 FSIS 188 %% 254 FC TC=-404/+580 gii2t CELOLS
AIR4AZ H6R3-62PT 1 1 RESISTOR &.2K SR 254 FC TE=-400/+700 nital CREZ2S
ALRAZ 0698~-31308 4 1 RESISTOR B&1 1% 1268 F TO=G+-10{ RAaNah CH4-1/8-T0-2&616--F
ATRA4 N&RF-4735 4 a REGISTOR A%K 5% 298 FC To=-400/+8060 f11g1 THA73S
ATRAS FLBI-/VET 4 A7 SEOLBUW FO TO=-400/+840 g1ial LRa735
AiRAE BeRI-2028 1 1 S O¥ .28 FOOY 48074700 81121 DRIGPE
ALRAT7 RLE7-1501 4 # 1% 10% .BW o€ T +412 giia1 EBin0i
AIRAR BOE7-15M1 4 16 18% L GW CC TC=0+412 B1121 ERIG61
ATR4T G6HR3-B4H1Y 1 1 RESISTOR G460 SX 288 FO TCO=~480/7+4600 41381 CHSats
ATRF1 168100267 3 = NETWORK-RES 281710, 8K DHW X B 28480 183 0-026%
ALIRPZ 1810-6136 3 1 NETWIRK-RES 12-SIF MINTI-VALUE 2R400 1818-01346
AIRPE 18190307 # 1 NETRORK~CHDCT MODULE DBIP; 14 PINS; B.%00 ZB4B3 1BIN-03E87
ALRP S 18100281 ? 1 HETWORK-RES 14-STP100. 0K 2HE X 9 81371 218A104
ATRRFS 1810-126% 3 NETWDRK-RES #-BIP10.0K DR X & RE48D TRIO-0269
ATRPSL 18910-0348 3 1 HETHORK-RES &-8IPI0,. 0K OHM X B Bi121 2064183
ALRP? 18390566 3 1 REGISTOR SIP 15K DHM HB4EN 1810-0564
ALRPY IB18-0852 7 1 RESIGTIVE NETUORK-8IF &. 0% OHM a0 18180552
Al151 FEp1-1973 7 WITCH-BLEIDE 7-144 S0V SRAB0 Fe1-1973
ATER 31311868 1 WITGH-D. TP, 28480 F16i~18a0
ALTRL—

ATIPEG 135i~0608 4 ag CONRECTOR--GGL. CONT PIN 1. 14-MH-BOC-82 88 L8480 1251-0498
11 1R23-28%4 2 1 IC ROVUR TTL LS LINE ROUVR QUAD 2-1wP ERARD 1826-255%4
a2 TE2E-175% g 3 I BFR TTL LS NON-TNV OCTH R701 4 DMB1ILBY7N
ATUR 10281491 & 2 IC RFR OTTL LS NON-TNY HEX 1-~INP 0109% SNTALBIO7 AN
ALug 1826-20735 4 2 IC HISC TTh LS 31295 GHY 4L B246N
AT 1BR4~-2424 3 3 IC DRYR TTL LB LINE BRVR QOTL aLEPE BN74L52 44N
atle 1824-2117 % i) IC DRUR TTL LINE DRVR DUAL 37263 SHIHATE

3 Ehy 1824~-2117 T I DRUR TTL LINE ORVR DUAL 47263 FHIHATE
ALUS 18924~-2443 1] 1 I0 UARY 284840 10282443
ATL10 18Z0-2034 7 1 IT DRVR NMOB DLOCDK DRUR 4713 HECHB7EL
AlULL 1824-2137 3 1 IC MICPRDC NMDS B-BIT 24713 MCali®00?P
AT 1g2g-115% + 3 I0 INV TTL LS HEX T-INP D1B%S SN7ALGOAN
Alil4 102046453 8 1 IC FF TTh § I EREE-TRIG g GNFAG7AN
AT 3 2 1 TG0 BOOR TTL LE NE DUAL 2-INP b SH7ALB13N
AlUlas 1 1 IG-MALKED ROM 412940 BN7HLIRN
A1E 4 1 IL BFR OTTL LE NAND GUAD 2-TkP 5129% ON7ALEBRN

5-18

See introduction to this section for ordering information
*Indicates factory selected value




Table 5-3. Replaceable Parts {Cont'd)

Reference HP Part ¢ o} D P Mir
: A escription WMfr Part Number

Designation | Number |p} ~%Y P Code

AlUlY 1828-1112 =3 & T4 FF TTL LS B-TYPE POS-EDRE-TRIfG 1 2%% EN74L.8744N

ALu20 18181835 i 1 IC-MARBKED RONM S0608 HEALREON-T MABKED

Azl 1828-11107 8 IE OFF TTL LE D-TYPE POG-EDGRE-TRIG N12%% SEN7ALE7 44N

ALUR2 1820-1702 7 1 I GATE TTL LS NAND TPL E~INP Y1295 SN74LS16N

AR 1828-128% i3 1 1€ GATE TTL LS AND DUAL 4-TNP BIE0n SNTALERIN

A4 1018-18a7 7 i TC—MASKED ROM ROGHH MKILHEAON-T MABKED

A1LES 1828~1112 & IC FF OSTL LB h-TYPE POS-EDGE-TRIG BIEYT SN7ALE7a4N

ALURG 18R9-120 & 1 TE GATE TTL L8 AND QUAD 2-INP {1298 EH7ALEEBN

Atllg 18201199 1 IC INV TTL LS HEX 1-INP D1ERS BN74LEGAN

A URe 1828-14%91 & IC BFR TTL LS NON-INV HEX (-INF 99T GN7ALSTA7AN

ATLEZR 16181213 5 i TE-MK411i8P—-4 BK hrdilidaec HK411BaP~4

ALLIZY 18201714 3 4 IC DODP OTTL aia9g SN7ALG13EN

ALU3Z 18201216 3 I DEOR OTTL 91290 ANT41.5138N

ALLIZE 1820-1214 3 IC DOBR T SMTALSEIRN

ATUZ4 18202875 4 I0 MIBC TTL SN7ALEZATN

fH1U3s 1820~-143%0 k3 1 IC CNTR TTL LH BIN SYNCHRD POS-EDRGE-TRIG [Elatalv] SN7ALO1ETAN

Alu3ae 1R20-1144 H i TC GATE TTL LS5 NOR RUAD 2-INP 31275 BNV4L SN

ALUR7 1820-12312 g i I0 FF TTL LS T NEG-EDEE-TRIG 01295 SN74L.51102AN

AL 1B20-11%% i I8 INV ¥TI L8 HEX 1-INP BIa%s EN7ALED4AN

#ruag 1820-4975H 1 3 I0 SHF-RGTR TTL L5 NEG-EDGE-TRIG PRL-IN 01295 SN74LE1HEN

Aluai 1B20-175% o I8 BFR OTTL LE NON-THY DOTL 27014 DHMRILEFTN

ALU4E 1g20~1312 =3 IC FF TTL LS D--TYPE POS-ERSE-TRID Q1S SNFALETAAN

A1BA3 1|mag-1i12 B 6 FF TTL 4.8 D-TYPE POS-ERGE-TRIG 1ETs N7 ALBY AAN

AlU44 jEed-1 759 e IC BFR OTTL LS NON-TRNV 887 27014 PHBLILBP7N

ATl4S 18201216 3 IC BELGR TTL 1S 3TO-B-LINE 3-INP 1295 BT 41 5138N

Atuas 1G20-0%14 2 1 IT GATE TTL NAND GUAD 2-INP 01295 BNYAR6N

AlL49 1BR21-8001 4 i TRANSISTOR ARRAY 14-PIN PLSTC DIP AL.Ea5 CAZli4e

ATUSH 18201433 b i IC SHF-RGTR TTL L8 R-9 SERIAL-IMN PRL--OUT Q1298 BN7ALE1 64K

AT 18583054 4 3 TRANSISTOR ARRAY 16~PIN PLEYC BIP £8aBo 1B5E~-0054

A LR 18R~ 1197 N4 H IT GATE TTL. LS NAND QUaDd 2-INP N1259% SGN74L800N

Atuel 1B25-1144 1 I0 GATE TTL LB NBR RQUAD 2-INP NiEZeE BNT7ALE 2N

AL UsR 18926-1112 a8 I0 FF TTL LS D-TYPE POS~EDRGE-TRIG 01290 GN7ALGT4AN

Atk 81203397 3 i COARLE~RE2ZR/ 425 8408 8128-3397
jdR2R-88001 1 8 1 uS MODEM CABLE ABGEMBLY 28401 iFzan-edb01

&H1Y1 N4ip--1382 4 3 LRYSTaL, 2BARS B410-13282

£ ASSY MIBC, PARTS

DHIS-8211 3] 2 BOREW-MACH M3 X 0.5 &MH-LG PAN-HD nonBg ORDER BY DESCRIPTION
P01 825 7 2 THREADED INGERT 40840 ORDER RBY DESCRIPTION
12080473 B 1 SO0K =TIC 16-0RONT DEP DIP-GLDR PRABRG 1200-1473
g158~4074 3 H WIRFE TRANDED (RRN) 28488 BISE-40G74
21804073 @ b WIRE -STRANDED (RED) 2R4BE B190-4873
BXRART-0 0258 | 1 48 IFANEL SONTROL 2834414 249700240
AJ497-012488 | 3 =3 IRRACKET DONTREH. 28480 $3497--41208
NEHe-10%8 3 18 ABPALER , ONAR--IN |3 LB, aogan {RDER BY DBESURIPTION
SEH0--2043 H 28 TEXTRALT PIN 2B48% SH00-9343
7i22-0998 1 38 IPLATE-BERIAL HE (USA) 284018 712a--0459

See introduction to this section for ordering information
#Indicates factory selected value



Tabie 5-3. Replaceable Parts (Cont'd}

Reference HP Part ¢ o Mfr
: . Description Mifr Part Numb
Designation | Number |D Qty P Code er
A2 B3A97-86500 1 & 1 INGLARD CONTROL ASSEMDLY 2RARH BBAPT7-LOG0R2
A2 H1E0--0309 4 g CAPALITOR-FAN 4, 7UF+-20% 18vD0C TA Thoa? 150DATEXA0T 0AZ
ARGR 9180-0389 4 CAPACTTOR-FXT 4, 7UF 9% 1BVRC Ta LAHERY 150Da¥5X001042
ARCT 41 88~0389 4 CAPACITOR-FXD 4. 7UF+-20 19uBE 14 BEL2RY 1EMLA7EXE0 T GAR
AZC4H NEEE--AZEP 4 CAPACTIOR-FXED 4, 7UF+~-20% 18UNC TA SR8 150D475X001 042
AZCH G136-4350% 4 CEPACTITOR-FXAD 4. 7UF+-20Y 13VDC TA [RELQYP 15aDATEXER T 0A2
AELIDE GiB0-8221 3 1 CARAGEITOR-FXD I1UF+-10% 30VNC TA GHPRT IS0DL0EXPOITAZ
AZCRG1 Blef--R257 3 1 CAPADITOR-FXD 18PF +-57% SOOVDRC CER 0+-40 anaag 03 40-2257
AZCROR §121-00446 2 1 CAFALITOR-V TRHR R P-3BPF 244y PC-HMTH SR76E 334222 9/35PF MABG
ARL203 G1h0 4907 3 1 CAFACITOR-FXD JF3RF +-3% 1G8VDC CER 0+-30 28480 Bl&0-AR87
AZCR1 12018040 1 3 DIan WETOHING JEV SiHA 2N DOD-3S FBARD 1281-0440
AZCRY i¥0i-0048 1 DIOLF-BRITEHING 300 S0MA 2NE pO-3Y nEa80 1961-0848
H20RG 1201-0940 1 DIGCE--SRETOHING 38V SiMA 2NS DO-35 23480 1981-0540
AZEL 1970-5004 ] 1 TUBE-ELECTRON SURGE ¥ PTCTR 248G 19703084
A2TE 12514813 3 1 CONNECTOR T~-FIN M PGST TYPE 28480 TR51-48B13
Adye 1251-4047 7 k3 CONNECTOR 3~PIN # POST TYPE 28480 1251-4047
#2T3 120514047 7 CONNECTOR 3-PIN K POET TYFE DR4B0 1251-4847
HirJ4 1251-4484 Y i CONNELTOR 4-PIN M POST TYPE 2u 480 P -4484
ARIS 12514447 7 CONNECTOR J3~PIN H POBY TYPE 2BABD 1251-40547
aRJ? 1266-9583 1 1 SOCKET-TI0 24—CONT DIP BEP-SLDR 29480 12809583
ARl 12580141 B a JUMPER-REM 284810 1258-0141
AZP2 1258-0141 8 JUKFER-REM 28400 s -
A2P3 125HE-3141 2 LR-REM 2R4BD
ARP4 1258-0141 8 JUNPER-RE 28480 1! G- 1 4%
ARPS 12%8-0141 B TUMPER-REM 20480 1258-0141
ARRISD DERE~G1RT a 2 RESISTOR S.1¥K 5% .2%W FO T AR/ TR0 #1121 CRE12S
APRIDY BLRT--1 08 K4 2 R_SIS?GR 1K % 258 FO TO=-408/+600 313121 LELORS
AZRIE2 BHET-1035 1 1 10K 5% 25 FC TC=—a00/+70G 41183 CR1035
ARRE103 BLR3~FR2E & 2 J.XK OBEOPEN FCOT 4B/ 700 B3R LRAZES
AZRIOS 86HDT-FIDG b TR OHL LBSW FL TO=-at0/4700 #1121 CRAARS
APRIES HBT-L1LRT 7 1K TR ?Eﬁ FLOTO=-400/+600 CE102%
AZRIGS 168%-220% 3 1 BB 8L HW FC T -G B0/ 708 TRRNRG
ARRIO7 DEAI-TIEG B F.1K ﬁ? .“‘U FOOT ~403/47061 011 3 CEBIRS
ARIDG 6958774 2 i RKPEQTGQ i4 o% W GC TOwx-488/4500 28400 NHFR-B776
AZRZE0T 1B10-127% a5 2 METWORK-RES 13“51?4,?% OHM X % 210A472
ARRZOZ 4757 -8437 2 2 REGISTOR 4.7W 1% 12584 F TC=0+-3100 CA~1/78-TC-4751-F
APRBET 1304379 b NETWORK-RES 10-85IPA4.7K OiM X @ 21 A477
BORANS L7S7~0437 2 RFBI‘ 4,758 14 (125 F TC=G+-1840 24546 F4 i/B ~TR-- 4751 ~F
DHRZ-3ZLH bH ST F. 3 5% b ~4 G0/ 470D 11123
0683-I32T & RLGISTSR F0AK 5% 20M FU T=-400/+700 11121
ADRZER BERZ-3338 & REBISTOR 3.3K 5% —400/+70%0 niie1 CRATEAS
AnRINY BAB3E 2325 & REGTGTOR 3,3K SX 40074708 g43121 CB33
AZRZED 268%-3325 & RESIGTOR X.3K 5% . 25W FO TO=-400/+700 51121 CEIZRG
AERELE 46833385 & REGIGTOR 3.3K S% PR FU TCO=-480/+700 11zt CR3I2E
AZRRIR B7E7-1418 i 2 4 391 1% J12%W F TC=f+-100 2ATG4L (4~ 1/8-T0~301R~F
AZRRZELT 4757-5419 1 301 4% 1268 F TO=0+-3101 4[4l C4-1/8-TH-301R-F
AZR214 D493~3443 a 1 4.53K 1% 186W ¥ G100 Z2ABAE CA-1/B-Tl~4%31~F
ARRRLE a757--01280 3 1 1M 1% J128d F IO =180 24546 a1 /8~Th-1 0061 ~F
ARRE1A NEBI-FIAG & TLAK HY L PEM FD TL=-a30/2700 212 RTINS
AR 18201432 bl 1 IC CNTR TTi. LB PIN SYNCHRO PUS-EDRGE-TRIG 41290 BN74L5163AN
AZUE 18201187 k4 2 IE BATE TYL 1.8 MARND RUAD 2-INP FL2P5 BN7A4ILGHON
Al 1920-1144 & 2 IC GATE TTL LS NGR QUAR 2-TNP 81295 GN7 41 882N
AL 18320~1282 7 2 IC GATE TTL 1.5 NAND TPL F-INP niaes GN7AL31 0N
ARYUE 1820-144% i} b3 IC L.CH TTL L8 A-BIT 1295 ST 4L BITEN
AZtla 1B20-1144 & IO GATE TTL LB NOR GUAD Z-INF B1295 BNT74L80EN
ARL7 1BE-1R13 8 1 IC GATE TTL EXCL~0R GUAD 2-INp 91095 BM7 AL SR6N
ARV 1BRI-1112 3 5 IC FF TTL LS P-TYPE POS-ERGE-TRIG 1295 ENT4LETAAN
AR 18291272 3 1 IC BFR TTiL LG NOR BUAD 2--INP #1395 BNV ALSIIN
A1 1H20-1287 2 1 I0 GATE TTL LS NAND 8-INP n2es BN74ALE30N
[L¥:A83 B ] 1BR0--1759 2 2 TG BFR OTTL LS HON-INV QOTL 2703 4 DHE1LSTTN
a2u113 1020-1132 8 ELOFF OTTL LS D YYPE POS-EBEE-TRIG 1295 BNTALE7 44N
AU 4 1820~-1433 & 1 TC SHE-RETR TTL i R~5 Yial-TH PRL-DUT 21293 SN74ALB1464N
AZIIIT 18301975 1 1 IC SHE-RETR TTL L? NEG-EDGE ~TRIG PRL-IN 31298 ENVALETI 65N
atiie 8210041 4 1 TRANGISTOR ARRAY 14-FIN PLBTC RIP FLE0E tandss
AILEY 1B20-1430 3 1 IC ONTR OTTL LB BIN SYNCHRD POS-EDEE~-TRIE 1298 SNT7ALSEATAN
A28 1820 ~05R3 5 1 IC GATE TTL L. NAND QUaD 2-IN¢ 03299 SGNTALEON
AZT1Y 14201112 & IC FF TTL L8 D-TYPE FLUS-EDLE-TRIG D129% SBN74LEY4AN
ARUL2D 1H20--0%1 4 2 1 TC GATE TTi. NAND QUAD 2-THP #1895 SNFARAN
ARUZ0 18201157 P 10 SATE TTL L5 NARD QUAD 2-INP R =as] GN7ALEDNN
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Table 5-3. Replaceable Parts (Cont'd)

eference HP Part |c et Mifr
Refe ; ol Qty Description d Mfr Part Number
Designation | Number Code
AZLIZOR 18881491 & 1 T8 BFR TTL LE NON-TNY HEX 1-INP 01895 BH7 4L 5367 AN
HEURGE 18291759 G IO OBFR OTYL LS NON-TNV DOTL 27014 DHEILSYTN
AZUZ04 FEAD-253%2 2] 1 IE~-MICROPROGESSLR NMOS B-BTIT 84BN 1B24-2832
AZU2LT 18202177 7 1 IC RICPROC-ACCESS NMOS 4-BIT B4549 PEEAT
AZUZGH 16201488 7 & 1€ DCHR TT. L8 ECD-TO-DEC 4--T—10-i.INE B12%5 BN74L5 145N
aau2e7 182914813 4 k] IT GATE CHDS OR QUAD 2-INP Ki%ik CpaAl71RE
AzL20B 1iB20-1406 7 IC DCOR TTL LS RCD-T0-DES 4-T0-18-LINE n129% HN74LET145N
ABRUZNY 18201483 ) T GATE CHOS DR QUAD 2-INP ILBUS {DAG7IBE
APLRER 18241483 b IC GATE CHOS DR QUAD 2-INP BLEBE LDASYIRE
A2 igeg~-itiz 9 I6 FF ITh LB D-TYPE FOS-EDGE-TRIG R1EPT GN74L87 48N
ARLRIE 1h2p-i1202 7 1L GATE TTL LB NAND TP 3-INP $1293 ENTALEL AN
ARUZLS 182618112 a IC FF TTL LS D-TYPE POS-ENGE-TRIG L) BN74L S744N
A2L214 10265412 1 ] it COMPARATOR PRON DUAL 2-DIP-P PRG 214 EMAPIN
ARYY $A10-12R6 & i CRYSTAL-GUARTZ S.85 MHZ HD-R5 -1 DR 2480 4410~1226
ARY1 04101225 4 1 CRYSHTAL-GUARTZ 4,875 MHZ RHC-23/14HLDR HEABY 0416-1225
AT ABBY HIBL. PARTS
717520587 5 an RIRE JUMPER (J:15-J31) 2aagh YAV b=y
12800740 & 1 SOCKET-XTal 2~CONT HE-25/3 DIP~SLDR Enagd 120005456
12005657 2 i BODKET-TE 40-CONT RIP-SLOR HEA48D 1200-04609

See introduction to this section for erdering information
*Indicates factory selected velue
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Table 5-3. Replaceable Parts {Cont'd)

Reference HP Part |c L My

; p ription Mfr Part Number
Designaticn | Number |D Qy Descriptio Code a
A3 V345766503 | 7 1 FRONT PANEL ASGEMBLY 284840 #3497-66503
ARCT 4180-030°7 4 13 CAPACTTOR-FXD 4, 7L L TRVRC TA GHEB? 150D47EXA010AR
A3na Bio6-030% 4 LAPATTITOR-FXD 4., 7LF- 1BVUDEG Ta Dapby 1500475K601 HA2
AZCT 81800307 4 CAFACTITOR~FAD 4, 7UF+-20% 18VDC TA HHrae 150D475X041 082
AXCH 31808307 4 LHPACITOR-FXD 4. 7UF+-20% 18VRL T4 SH2RT 150Da7EX0E1 Il
H30T 81800309 4 CAPADITOR-FXD A4, 7UF+-RUY 14UDC TA SH289 15IDATEXEO 1A
ABLA 11H0-5F0% 4 CAPADITOR-FXD 4, PUF +-20% 18VRE Ta B6HERY 150DA7EXEEL DAR
ARLT §1806-1743 2 1 CAPACLITOR-FXD 1UF+-1 8% 30VRE TR 54289 150D B4XPETIAR
AZCE Hinn-g197 B 1 CAPACITOR-FXD 2. 2UF+-104 ROVIRE Ta S6rBY 1HMMERTREFIZ0AR
HAXC10 g1Q0~-aReL 3 1 CAPACITOR-FXD 1UF+-~18% JUVDC T4 GL2BY 150D 0SXP83EAR
azlil Ni3a-430% 4 DAPACTTOR-FXD 4. 7UF+-20% 10VDC TA B&HIBF 150D47SXGE10A2
AZELR 21800309 4 CAPACITOR-FXD 4, 7UF+-20% 18VD0 Ta ThLaae 1EOD47EX0DIHAZ
AZEEE 21H--5309 4 CAPALTITOR-FXD 4 . 7LF+-BR% 10900 Ta THeRY 15UB475X601 0AR
AXC14 §160~0307 4 DAPACITOR-FXB 4. 7UF+-24% 10VRC Ta ] 1SUDA7IXOR18/2
ABLIN Nigan-F30% 4 CAPACTTOR-FXD 4. 7UF+-20% 10¥D0 TA 1H0DA7EXA81 DA
EXARE G180-0307 4 CAPADITOR~FXD 4. 7UF4+-20% 10VdC TaA FRODATIXAN 0AD
ARCE? 11868309 4 CAPADTTUR-FXD 4.7uF+~25% 1BVRC Ta 150D47EXD0L H42
A3LR1 19940787 4 24 LM~ TRT={M0D BYR=SY 2 HVET 124

AZCRA 19908757 4 (WAL [ BUR=SY n MUE7124

AXCRE 1994-0757 4 . LUM--TNT = HOD RUR=4Y a MUE71E4

AZCR4A 19%0-07%57 4 LEDmLﬁhP LUM-TNT=1MOD BUR=3U 2 MUBI124

AJCRE 199080757 4 LEF-LAMP LUH-IRY=1MCD IF= ZﬁHQM&QX BUR=GY 2 MYS7124

AZCRE FHRO-0757 4 LUM-INT=1HED IF=3%HaA-MAX BUR=TY uRR HUS7124

ABCRT 199 4-B757 4 LUM-TNT=IHCE T ~HAX BUR=GY oe MYET7124

SB3ICRE 19244787 4 i RBUR=TV z HWUG7124

ARORY 199e-6757 4 1 BUR=SY s wUE7124

AJILR1E FRRE-07E7 4 LUM-INT=1HCD ] BYR=5V 28 KYS7124

AZERIL 19700757 4 LUM-INT=1MCD SMA-MAX BUYR=SY SoSRE MVST7104

ABCR12 1925-0757 4 LUM-TINT=1MED EMa-HAX BUR=EY bt Liredag MUI7124

AXCR13 1998--0757 4 LUM-INT=1MID IF*K MA-MAY BUR=EY SUSaR MUB7124

AZCR14 199200757 4 LUM-TINT=180D MA-HAK BUR=GY :0%?2 MUS7124

AZCRIS 19900757 4 LA EN Y= i MOD BUR =G HULER HUE?1IR4

AZCR1G 1590-0757 4 EAM-INT=1800 BUR=EY HUS7124
AGRCRI7 19904707 4 LUK~ INT=1 M0 BUR MVE7124

AZCR1E 19904737 4 }Eﬁ LAMP LUH-INT=1M0D y BUR=5Y HUE?I 24

AJCRED 19~ 0797 a4 LED-LAMP LUM-INT=140D IF:SﬁWﬁ MaX BUR=SY MULI7124

AZLRZD 1990 8¥S7 4 LED-LAME LUM-INT=1MCD IF=35MA-MAX BVR=5V HU57124

AZCR21 19%0--25a7 i 1 LED-LAMR LUM-INT=2HCD TF=20MA-MAX BYR=5V #eand G002--4684, 561 1V
AZCRAZ 1901-2040 1 2 DIODE-SWITOHING 30V S9Ma BNB DD-35 £B480 1RNi-9040
AFCRET 1991-0840 1 DIORE-SWITCHING 30V SOMA 2NS DO-35 FH4n0 19601-0040
A3DG1 12F0-04P% x K] LED-LIGHT BAR MODULE LUM-INT=7H0CD 28463 $1.H1-2350
AZXDER 1994-0419 7 K] DIGPLAY-NUM-8EG 1-CHaAR H 21480 HOHHE~T61E
A3DE3 1990415 7 DISPLAY-NUN-BER 1-THAR HRABS S5082~7613
AEDSA 199200419 7 DISPLAY~-NUM-BEG 1~-CHAR 3~ 2a486 B080~7613
AJDSD IFFE-H679 3 LED-LIBHT BAR MODULE LUM-INT=7HCD 28480 1L.M1-2350
A308H 199804649 3 1 DISPLAY~NUM-SER FHAE S58eR-7414
AZDE7 1994-0631 % & LED-LAMP LUM-INT=IMED IF=Z0MA-MAX TUR=GY 2B4ABD HLMP-DS1T
MRS 1998-8631 3 LED-LAMP LUM-INT=1HCD IF=38MA~MAX BUR=SYV 2460 HLHP 5501
AZDRS 19950651 S LED-LAMP LUM-INT=10M0D I BMA-MAX WUR=EY 28480 HLMP-05DT
AZDS1I0 19900631 k] LED-LANF LUM~INT={HCD IF=3fMA-~HaX BVR=SV 28480 Hi.MP 8501
A3DET1L 17929-0631 3 LED-LAMP LUM-INT=1M0D IF IOMa-MAX BYR=GOY ~BAB0 FLMP-0S]
AXBSIR 1998~0631 2 LED~LANKP LUM-INT=IHCD THA-MAY BUR=GY 248N HI M Sign
AZDE1LS 19980758 [ 1 LED~LIGHT BAR MODULE Uﬁ INT=3H0D 2BARG HILMP-2620
A3NS14 1990 -06%6 a 3 BAR HODULE LU - INT=3HCD 284840 1LMI-2380
AIDBLE 1990-06%4 ] BAR MODULE L.UM-TNT=38ED ~Ragy 1LKi-2380
AXDE1S 1990-~8699 3 BaR HODULE LUH-INT=7HCD Aaang 1TLMT 2358
ARDELY 19903696 k] BAR MODULE LUM~INT=3M0D 20480 1L Mi-2380

BERY F633~301% H & RESISTOR 384 5% ,25W FU TO=-400/+400 81123 CHEINLS

AJRE 16833815 3 RESISTOR 358 3% .258W FO TU=-48874600 fi12y CEIH1S

AZRI B EHEE-TE0S 2 3 REGISTER 79 &% .235W FL TO= §§3/+ﬁnﬂ 41121 CR7SMG

AZRA 9683-301% 1 RESISTOR I8 S% 258 L Th=- gil12y CREG1S

ARRE #H8I-1515 2 7 RESISTOR 164 9% 254 ¥ TDh~4ﬁﬁ/4é30 griz GBiE1S

ARG 46837500 2 RESISTOR 75 %% .25 FU TO=-400/+58D 0t1at CE7S0S

AJRT i6HB3I~1%15 2 REGISTGR 158 9% .25W FC 4+1i21 CBIH S

AJRY N46083-3018 1 RESIGTOR 380 B% 23K Fi §112% CE3015

ABRLD 4833415 1 RESISTER 308 2% .25W FO g1t CRAA1S

AR A683-1515 4 REBIGTOR 150 5X . 26W FC TCu-4005/4600 g1 [ :35% &)

AZR12 GABI-1515 2 RESISTOR 150 O% 284 FC TC=-48(/+o80 01121 CRLG1G

A3R1I3 FHER3-1515 b4 REGISTOR 1850 &% .”ﬁw FL TO=—-448/0600 21121 CR1GAS

%14 DHHBI-7HOG 2 RESISTOR 7% 94 254 ¥O 7 400/7+508 B1121 CR7S85

AIRES FHAEI-1HIG 2 REGISTOR 150 5% PS50 FC TO=-438/4600 31121 LEIHS

AAR1E 86B3-1515 4 REGISTOR 150 5% 2054 FO To=-4R0/7+600 g1121 £R1E15

See introduction to this section for ordering information
*Indicates factory selected value
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Table 5-3. Replaceakle Parts (Cont'd)

Reference HP Part |c O L Mty
: \ t Description Mfr Part Number
Designation Mumber |D Y P Code
AZR17 D6HE3-108% 9 4 REBISTER 1K Y% 250 FO TE=-400/44850 gi121 TR1 2%
AZRLY G&HBA-1825 g RESISTER 1K Z% .20W FO TC=-408/+600 [ Bah § CRIOZS
AERZ0 NeBI-331S 4 1 REBISTOR 338 5% .25W FC TC=-40{0/+5600 aiiz1 CE3Z1%
£3R21 /EEI-1 025 2 RESISTOR 1K 5% .2%W FL T¢ 4G0/7+600 21131 ChIges
A3RZZ B&BE-1835 1 it REBISTOR 18K 5% 25W FO TO=-400/470D 0112t CE1O3S
ARRZH H64I-1 035 1 RESTISTOR 10K &% .25W FC TC=-200/47800 izt CRIG3S
AZR24 BEBE~1 835 1 RESIETOR 14K &% .Z5W FC ~ANDA+7HD D312 CR1835
ABREE: QaR3-1030 1 RESISTOR 10K H% .25W FO TC=-a400/+780 4112% CH1035
AZRES BERI-47TE 4 z REGIGTOR 47K T% .2TM FOC -4 G/4000 1321 CRA735
AXRZT 46A3-3035 5 1 RESISYTOR 30K 5% 250 v TC=-4q40/4+8480 g4t121 LRIEIS
AZRZB N&6G3~47355 4 RESISTOGR 47K 5% . ZUd FO ~ 448/ FR00 i1z CR4735
AERY GHBI-1 820 g RESQISTOR 1¥X ¥ 254 FC T 43074608 [ER T2 CHIGRS
AZRIE BER3~Z31S 1 RESBISTOR A1) S% LZ09W FO TO=-408/44600 p1124 CRIF1ES
AZRI N&BI-1833 1 RESISTOR 10K X% 258 FE Ti=-al0/4700 g11a8t CR1G35S
AIRIZ Hee3-470% 2 3 RESISTOR 4, %K 9% .F5W FC TC=-480/+708 91121 LRAVES
#AR3IT 068375305 43 1 RESISTOR 79K 5% .20W F© 4112t CH7H3S
AZR3A DEBI-HPLED v 1 REGIBTOR &28 DY |, 25W FG B2 CBRA21T
AZRP 1819~027R 8 2 NETWORK~RES 10-STPI30. 0 OHM X @ at1at A10A33L
AARP2 1810-0317 2 3 NETWORK-RES 14-DIPE1H.0 OHM X 7 81121 314E511
AZRP3E 18140517 2 HNETUORK-RES 14~-DIP3I10.8 OHM X 7 01121 X14B311
AIRP A 18100317 ? NETWORK-RES 14-DIPS10.8 THM X 7 N1121 F14RST
A3ARPE 18916~0269 3 1 MNETHORK-RES 2--81P10.0K OHM X 8 284810 18100269
A43RP & 1810-0272 3] NETWERK-RES 10-5IPA30.0 OHM X & 41121 2184331
#3551 568 ~7434 7 hed PUGHEBOTTON SHIYCH P.C. MOUNT PE4Bt Stat #4386
353 SR&0-P 404 7 FUBHEUTTON SHITEH P, 0, MOUNT 2R480 FU66-7434
B35 GH60+9434 7 PUSHBUTTON SWITCOH & .0, MOUNT RAE4ARD Gl G0-P434
#3584 G060-P425 7 PUSHEUTTON SWITEH P.C. MOUNT 28484 SH60-P 436
AAGT HUa0-9438 7 PUSHBUTTON SWITCH #.C. HOUNT anagg E0160-9434
A356 T340-7434 7 PUSHEUTTON SWITEH #.0. MOUNT 20480 50607436
A387 T0&HD-P 434 7 PUGHBUYTON SWITCH £.0, KOUNT 284810 602434
A35B HR&0-P436 7 PUSHEUTTON SKITCH PG, MOUWMT 204810 SH60-P434
ATSe 50409434 7 PUGHBUTTON SWITCH P.C. HOUNT “E4n0 BA60-9434
ALEIH H060-9434 7 PUSHBUTTON SWITOH P.C. MOLINT 2RA8D GH60~%436
[:X3:301 HAHI-9 434 7 PLEEHBITTON SWITCH P.C. HOUNT jalt3 1) H060L-2436
AZZ1R BRAD-P434 7 PUBHBUTTON SWITOH P.C. MOUNT ~R480 BR&0-9434
AZGI3 SG60-9434 ? PUSHEUTTON SHIYCH P.C. MOUNT 2E400 HSH406-7436
AXB14 HH&E)-P434 7 PUSHBUTTON BEWITOH PLO. MOUNT ZR4B0) GR6D~PARE
axsts S64-9436 7 PLIISHBUTTON SWITOH £.0, HOUNT jed=23:41] SN160-24346
A38ie Li60-94%6 7 PLUSHBUTTON SWITCH P.C. MOUNT 2Eags 50&60-9436
AJE17 S040-9430 7 PUSHBUTTON SRITOH 2.0, MOLNT 28484 Hhu0-9436
AI51B S5860-%436 7 PUSHRUTTON ERITECH P .G, MOUNT op484 SR6O-9436
AZS1Y S06E-2A34 Vi PUSHBUTYTON SHITOH P.O. MOUNT 20480 04094356
AFBE0 GHHE-P434 7 PLBHRUTTON SWITCH P.C. MOUNY UB48% G060-9436
ARUL 1026-119%9 7 1 I€ Fe TTL LS D-TYPE POS-EDGE-TRIG COM 41395 BN741.8175N
A2 18242462 3 3 I0 DRUR DS DESPL DRVWR BOT-TO-7- 8EG G47L3 M4 ZRCP
AZUZ 1823-1730 & & i€ FF TTL LS D-TYPE POS-ERLE--TRIC 0OM B1225 SN AL E27IN
AZLA 1R25-2532 4 1 IC DRVR CHMOS LED DRVR X203 TOM7EI0A
AZUS 1820-2442 3 I DRUR CMOE DEPL DRVR BLD-TR-7-HES 47313 HCL1AS1TRCP
AZUS 1828-17310 b IC FF OTTL LS D-TYPE PLS-EDLE-TRIG COM 21295 BN7ALEE7EN
AJUT 16A8-1730 & I€ FF OTTL LS D-TYPE POS-EDCE-TRIG COM §129% SN74L5273N
A3 1826-2442 E IC DRV CHOS DEPL DRVR ROD-TO-7 & Ba7i3 ME14513ECP
ATUT 1828-1730 1 I€ FF TTL LS B-TYPE POS-EDGE-TRIG CONM §129% SN7 45 627 3N
H3111 18201748 B8 1 TC DRVR TTL DOPL DRVR AT ] DREA6IN
ARULE 13201738 & IC FF TTL LS D-TYPE POS-EDGE-TRIG COM G129% ON741L.52738
ARULS 18281759 9 1 IC BFR TTL LS NON-INV DCTL 27014 THB1LB97N
[-EALE) 1820-2349 7 1 T ENCDR OMGS g7t 4 HM7ACPREN
ATNG TERE-1976 i 1 IG BFR OBOS NON-INU MEX ELEBE CHABSNRE
AZUE 1820-142% & 1 T SUHMITT-TRIS TY. LE NaND fuad 2-Twp §1295 BN74LS13EN
AZUT7 1a29-1112 a 1 IC FF TTL LS D-TYPE POS-~EDGE-TRIG JIir9S SNTALS74AN
A8 1828-1112 B I FF TTL L8 B-TYPE POG~EDBL i 81293 BHN74LG744N
AZURE 3 2 I8 BEBR TTL 18 3-TO-8-LINE d DIFPE NTALBI3EN
AL 3 I8 PCDR OTTL L8 JI-TO-8-LINE J3-INP 01295 BN74L51E8R
AZUZR 4 ] TC ¥V TTL LB MONGETRL RETRIG DUAL G1295 ENTVALSTEIN
AXU2Z 16248~1433 4 IO MY TTL LS MONOBTRL RETRIG DUal. (1 yeards] SN7FALGI23N
AR 3497616086 | 1 1 CARLE ABSEMELY 2B460 GFAY 751606
A% ASSY HISL., PARTS
14584598 4 1 STANDUFY LEL POLYPHENYL SUNFIDE; &0 MH 28450 1450- 3555

See introduction to this section for ardering information
*Indicates factory selected value
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Table 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c O _— Mfr

: . t Description Mifr Part Number
Designation | Number |D Y B Code
A4 N34P2- 66504 | B 1 MOTHER ROARD BRARE G347 -66504
AqTY 12513962 3 1 CONNECTOR 2-PIN F POST TYPE 2484 12H1-3963
A4T2 1PH1-6G42 o 1 CONRECTOR 10~PIN F POST TYPE 23489 1251-6062
AGI3 18014542 H 7 DONNECCTOR-PL EDGE 25-CONT/R0K 2-ROWS 24480 1851-6542
A&TA 12516540 1 CONNESTOR-PL EDGRE 25-CONT/ROW 2--ROWS 28480 1951~6542
H4 TG 120516542 1 CONNECTOR~-PE EDGE 25-0ONT/ROW 2-ROWS 2408 12814540
A4TEH 12516542 1 CONNESCTOR~PE EDLGE B-ROMG #8480 1251-6542
aI? 281-a542 1 CONNECTOR-PC EDE 2-R0WS 204104 1251 6047
#4478 10514542 E CONNECTOR-PE EDBE - 2--R0uSE =e480 1251-6542
A4TY 7013961 2 A CONMECTOR 6~RIN F POST TYPE 2E4Bl 12%1-3%41
AATi0 1251-3961% 2 LONNECTHR 6-PEiN F POST TYPE 28480 18513961
A4T1t 12%1-65402 1 CONNECTOR~PC EDGE 2T-CONT/ROW Z2-ROWG 204849 1) -6547

See introduction to this section for ordering information
*Indicates factory selected value
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Table 5-3. Replaceable Paris (Cont'd)

Reference H? Part |c Q I Mfr
it Description Mfr Part Number
Designation Number |p| YV seriplio Code
AT NI4R7- 646500 | 7 1 UDLTHETER ARBEMBLY 28450 #3497 ~66505
ASD] 01a0-4438 & 1 CAPACDEITOR-FXD 474PF +-2.5% 160VDC POLYE adABg 131604438
A[CE 0160-215% 2 4 CAPACTTOR~FXD J0PF +-5% JI0HVDC MITA nRARY Hi43-2199
ANTA tigl-e19s & 1 CAPACITOR-FXD | 33UF+-Z86% 33UDE TaA HeEINY 1650DF34XNATTEAR
ALLE GLAD--q6HE o 1 CAPACTTOR-FXD 1H30PF +-2.5%% 168V00 POLYP HEABD fiA0 46032
ASCS G1ga~4309 4 3 CAPATNTTOR--FXD &, 7UF+—28% 10UDBL TA THPae 1SHDA7SXEG0E A2
AT B1460-3B748 4 S CAPADTTOR-FXD & T2 RUAVTE PFR
Yl s} 7 4 CAPABLIYOR--FAR AVPF BANVDE LG
ATLY 4 DaEPADTTOR-FED 47PF SRaVLG
Aa%C1s Ph 4 EAFATITOR-FXD 47PF AOVTE ki |
A% H1b6O--3876 4 CAPABODITIR--#XD 47PF DY ADBNLE r’li-‘lﬂﬁ
ANC1IG0 01603150 9 1 CARPACITUR-FXUD HBHNEGPE +-10% 2O0UDL POLYE 20 153
HTEINR 31408174 3 1 CAPACITOR-FXD 15305 JUOVTE MITA TRI30 S1T0RBOWVTER
ASCI03 G1LAG--8362 7 i CAPACYITOR-FXD S1OPF ¥ORAOVUNT WICA REMRE 81608343
ASE104 DI&G-219Y Fd CAFECTTOR KB ZOLPF JHNURT MICA ~Ragh 1 L3-2179
ASC10S D180 -8251 K3 ? CAPACTITOR-FXD 10U +-10% I5VND TA GLERY FENNLOSKP AT A
asCies 16403574 3 i CAPALTTOR-FXD L 2% 1I0VDD CER si3480 N16a-1574
ASC1IE7 061868118 1 7 CAPACT xi 4% JIBVDL TA =1 ekaird THANDLASKP ISR
ABCRHD DEAG--014% b + CAP&LTTO KD 5% ADAVIE HICA 72136 DHIGFAZLT O30 0WYIOR
ABLCR0Y 0168~5184 5 1 CAPACTTOR-FXE |, 832UF | 0%4 POLYP et R Q1605104
ASCRES Bi68-46103 7 4 SAPACTITOR-FXD 1UF +--208% 200VDBE KMET-POLYP wR4a) Nib0-a4603
fleat~014a1 & 1 CAPARITOR-FXD . 03UF +-18% POOVDE POLYE 28484 1600167
D1&E~0E74 il 1 LAPACITOR-FXRD w20 S0UNC CER 28480 B1HD-
ASC206 #$160 av 2 i CAPACTITAOR - SO% BERVDC CER ROAGh #lol-g137
ABCRE7 HiBg-430% 4 CAPAGITH 4 TUF-R0% FDIVRE Ta THABY 1H0DA7IR00] A
A%LI0S 1t&i-2208 4 2 CAPACTTOR-FXD 3’5(”’3' +-T% BOOUDD MTCA a0Ang 1602200
ASCEE1 4 TAPACITOR-EXD KS!!“I— 5% BFNAVDE MICA 21460-2248
ATEINR ) 1 CAPATITOR~FXD F+-10% BSVDC TA ANHREAEKTUIERS
ASCELT !HBQ 4116 1 CAPACTITOR-FAD ARE BEVDD TA 1GHDLEBSXP 3R
AHCINS 41800229 7 1 CAPACITOR-FXE UX 14vhe Tn IBOBATLXPLIGRA
AnCALD BiAN-22194 8 2 SAPACITUR-FXD 104PF 8% J0HVLE MICA 1'94’33 &R -2244
ASCa01 1602204 & CAPARITOR-FXD 5% BOGURC MICA “EM“E} f1a0-2204
AGCALT Gi84-0369 4 LAPALITO AD r’.[}"/m POVDE TA § 1HREDATEX0DL DA
ANCA03 #4181-01146 H CAPACITOR--FXD 10% 3HVHE TA IBARLGBEXPOIERD
AG6404 H1AG-020T it H CAPALTTOR-FXD 4 -5 ZODVDE MIDA DHIBEGZOTOZDOWVIOR
ANLL0S 01604571 a 3 CARACTITOR-FYXD iU +88~-20% HOURC CER 2408 Bl&D-4571
ABL4A046 Bi6G-48149 73 1 CAPALITHR - FXD IFRRF 4-5% $03VDL CER SH400 BleB-4R10
Ants0R 418043291 3 CARACTITOR 1UF+-10% ATVEE TA a9 TEONEEBX70 35
ASLEHM 1440198 7 3 CaAPACY T %‘?PF -E% AROVDE MIELA 72146 I)H‘luk”K‘?GJOXUDwU}.E“R
AENF01 1301146 H CAPALTTOR-FXD . REVDE TH GhEne TG DHERYG! et
ARC7LR B1EE-811h 1 CAPACTTOR-F XD ABUDE Ta 862139 159B6USXYD
ASCHGT G169-4830 8 3 CAPACITOR-FXD 100VEDC CER 28@80 0160-481%
ASETT f180-0114 1 CAPALRTTOR-FRD &, BUF+-10% 35VE0 Th SHE IHMDAATXP TSR
ASL7EA N168-4%71 B JAUFE -BE-R 0% SHVDE LER i
ANL70S 11604571 a8 ; CIUE #0207 SRVLE DER 2HANE
AGL7IG 03194-92143 £ 1 CAPAGITUR-T XD X, 3UF4-28% tSVBD Ta SHERY
A%ER1 1900858 3 12 PIODE-GHITOMING 80V BU0MA M5 D35 20400 12810058
AGLRE 1018850 kS WITOHTNG Bay BHA 2NG DO-38 PHAR0 19810058
ABCRS iPE2-3E9h [ e MR 13V S5% DO Phe, AW T4, 1LY HHaAnh
ALLRE 1902 8 b MR 13NV S% G035 PD=.4W TC=+, 06% PEABD
AGIR1GY 1901~-0%1g g 3 G SIS SCHOTTHY agann 190 0518
ABLR102 19040518 3 DIGDE-SH SIG SEHOTTKY 284814 1901-0518
AVIRI03 1901 ~8850 3 SGRITOMING 80V 2O0MA 2NS D3RS 234836 1981-060568
ASCR104 1901 -G050 3 WITCHING A8V 200MA 25 DOD-0ER 20480 1RHL 0058
ABDRLNG 1901-00%S k3 BRITCHTHG 80y 238MA PNT O35 284910 1961-8050
ANER10G 1901~805¢ 3 DLOHE-SUHITOHING 80V 2U0MA 2N5 DO~35 #0490 19681-6058
ABLRIDY 190i1-450%8 3 DIME-SWITIHING B3V 280MaA ENS D0O-39 2BAB0 19ML-0050
ASEREIND 19010376 £ w NIODE-GEN PRP 35V SOMa DO-3H 2O4AR0 11374
AGCREDT 1eN1-03756 Y LINDE- GEN PRP 35V DiMA DO-35 2R4B0 FPRL-RRVE
190108591 3 TIODE-BRITCHING 869V 200MA NS 192870056
T GDf.‘?ﬁ 3 T4 WITOHING BBV Z50MA ING 198130050
1901-046% 3 WITCHING 84V 200MA BNB Zi3ann 1281-04548
1981~ GU"" o B N PRP 108V 208ma BO-7 288810 19I1-G 02
AVICRZLD 1931-8482% 2 N PRE 130V Z280MA DG-7 ag4a0 IPH1-0428
ASCRZ03 19410518 28HED 1901-0518%
ASCRANS 1901 -nHES 2 kA ngew 2R4aB0 0 T B e
ANCRIUS 120610629 a 1008 200Ha D07 pidz Lt 194002
ALCRESL 19010085 2 1409 2admMa Lo-7 28480 FRL-G
ASiCRAGY 1P01~-002% 2 204HA Q-7 80 19810
ATORISE Te1-NHES & PRP 100V 208mMs D} aa480 12818025

See intreduction to this section for ordering information
*indicates factory selected value
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Table 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c _— Mfr
: g ription Mifr Part Number
Designation | Number |o] QY Descriptio Code
ALIRING 19010005 2 PREP 1DBY 2H0MA LO-7 aB480 TR0 nEs
i 19623202 & = 17,48 5% BO-35 Phw=, 40 nHann PRue 2232
b 9 17,40 5 RRARG 1987
1902-1 301 7 4 b,V 8% TO-- - QB 1% 23400 1ofa-1331
AECRA01 178209462 8 1 15y 8S% B0- 75"5 PT}“‘;‘QN TE=+4, 0B7% 2e480 1902-woe
ASGRAH2 1901-602% & 1 WRORECT 400V 73OMA D29 190104629
ATLRARZ 19810840 1 3 -SWITOHING 300 Y0Ma PNS DO-35 T3040
AnCR4G4 199t-0044 1 WITOHING 30V S0MAa 2N DO 5 1961-0040
ASLRADS 1901~ G045 1 WITOHING 30V TiMa ENE DD-3S 1781-00449
AGCRAGS 1931-0584 kil 1 FN PRP 30U 20MA T-7A PFE1-058E
ATTRYO00 1902-314% 5 3 DTIOLGE-ZHR 9,390 5% DH-IS Ph=, 4K FEADQ 19E2-314%
AGEARD 19708084 8 DURGE V PTCTR SE480 19700004
ANE4LD 19700084 " 2 GURGE ¥ PTCYR 28480 FRVR-E0Ea
ASKL $420-04463 k] 1 sOaMa igeaunt SVDL-~-COTL Eaz R adl) Eave~0643
ABKZ 4201238 7 1 L 1208YDL 1BVDNE-COEL 15VA 20480 #4701 238
A5K401 G4943--1264 G % QMlTCH REED %A DPRY 14 250V 3.&-AT 20480 G64P0-12&0
ATKANS D4PO~ 1268 5 y FED Ba DRY 14 250V 30641 FH4ARG HARD-4 BA0
HECAD3 49012610 1 D BA ODRY ta 2%V 34647 anaig Gagd--1240
ASPIRY 12068867 4 A BIRP B-CONY STP DIP-BLDR 2H460 12300867
AEP7RL 1R ~4867 3 STRP Q--CONT SIF DY ag4840 12808847
AGPT7R2 1200-48367 4 Y eRTRE B-CONT S8IP DIF-GLDR 20480 120028367
AV 7 3 TRANGISTER - T DUSL N-fHAN TO-71 &I FAR408 1BHS-0245
ADRE 2 23 FTRANEISTOR ET N~CHAN D-MOUE TO- '77» 204810 TRHS-08Y8
ASE3 ‘iﬂﬁ# 07y 7 1 TRANGISTOR NPN SY PD=I0GOMW FT=200MHT 2o4ang 1640071
AtRA 18854298 a TRANSISTOR T~ T N-CHAN D-MODE TO-22 20480 TEHE-0296
ALES 189850298 2 TRANSISTOR J-FET H-CHAN D-MODE TG-92 AE484 16559298
ASQs 10‘:‘3 (3134 2 1 TRANDGISTOR PNP GT PD=310NY FT=23IM1Z A0 ’}B‘i"ﬁ‘ﬂﬁ"‘!&
ATIR7 S55-0a78 2 TRQN I TOR J-FET N-CHAN D-MODE T0-92 20489 g
ATRE 19"" BevB 4 T N-GHAN D-MODE TO-%2 FUABY
ARG 18ES-0298 2 T N-CHAN D-MODE TG 20488 5
ASRIN 1BRS—8E%E 2 BT N-CHAN D-NODE TO-92 =R480 !“""ﬂ“ﬂ 95’99
AtN0 18850347 1 1 TRANDIGTOR~TFET BUAL N-OHAMN T-HODRE TO-71 204849 10550247
ASRI0E 1URS-02450 1 TRANSISTOR~IFET DUaL N-DHAN D-MODE TO-71 aBA80 THHS-3246
AGEIO2 g 2 TRANGIGTAR ET 2N4F22 N--CHAN D-MODE 4713 ENARRE
ASRING 1HE53-0386 7 TRANSEISTOR CT PNAEYE N- GHAN D-MODE D4713 BNARP2
ANH104 1855—-0341 & 1 TRANGISTOR J- PNAZTIY MN-DHAN D-MODE 1785 ENAZEY
ASRINS 1H5E-32Y8 a 3 F-FEY N-CHAN D-NODE TD-92 83 214810
AGRIOS 185 ‘5 {!270 4 J T N-OHAN D--MODE TO-92 81 foang
aSR1N7 THE4A-021% 1 1 NPN ST PD=3RBAMW F1=300KHZ H4713%
ANBZ00 A 1 F- T EM&IZE N--CHAN D-MODE 4713 ”N-4 x93
ASREM pid ] F-FET 2N4371 N-CHAN D-MODE BiEPE E{EES R
hsgzp2 1 1 JF-FEY N-CHAN 28480
T 2 g T N-CHAN D-MODE TE-92 2ABS
i ] 1 FNP GF TR-92 PD=L28HM 26480
ﬂ"ﬁ@z‘ﬂﬁ (AN ?RéNqIE‘:TUR J=FET N-{HAN L-HODE TD-92 51 283484 £ 2}
ARRE0L a8 1 TRANGISTOR NPN 7 TO~92 PDx319HW 2EARD 18')4 aa%
3 7 2 TRANSTSTOR PNP 2NAGIEZ 5% TO-5 PR=RIINY B7 PR3N FNABR2
320 7 TRANSG I TOR PNP 2Ma632 £3 TO-5 PO=000M@ D72463 PNaAnIe
v 1IR3 0006 2 1 [ GTHY PNP 3T PH=310MY FT=40MHZ 27014 s aey
ANAINS 18548487 4 1 NPN GI P LOMW FT=75MHZ 20408
A5RH40N0 1HET--14RY 1 J-FET N-OHAN D-MOME TD-92 SRARS
A5EA01 TREG-0298 7 F-FET N-CHAN B-MORE TO-932 agnk:3h] ]
AEGALS 185%4--DOFS 5 B MER INZARY GT TO-% PD=IW 3. 513"
ATRANA 1HSA-0079 5 NPMN N34T 81 TO-5 PO=i 15 &
ASQVED 18550089 5 i3 PNP 2N4ATIT7 5T PO=200MUY ﬂ?"(a'& "NAW‘l"»’
ASRY 4L909-314E8 4 2 TOR 23.7K 1% . 12054W F TO=8+~140 24546 CA-1/8-TH--RA72-F
ATR2 146783158 4 AR P3.7K 1% 1REW F OTO=4- 1’]0 24544 Ca-t/0-TH-2372--F
ASRI 26831535 & 1 AR 18N 5% 28 FOO T 3 Bii1a1 1HES
ADR4 2003052 & t STOR-TRME TN 18% 0 SID 2111 il
ANRE 46BI-10145 3 & REGIGTOR 180K 57 . 25W FO T["»“A&U/HJ(!{E aiiel CRloan
A%RE 7573445 b 11 DEEAE Ca-1/8-TH-10 802
AYRT 07570442 9 . 3 & BLBaL £4--3/78-Th~1G0
AGRA 2L0N-3R%E 7 ] ST{'H? ~TRMR ‘EF}K 104 © T DJ 1-TRN 2480 24 H-32583
ALRID a3~ 045 3 RESISTOR 140K O% .25 FO T 49074800 131121 R 849
ASR1Y GAR3-3025 k1 7 REGISTOR ZK 5% 258 o Yh=-408/4788 #1121 CRRORE
ATGRIZ GALBI-2025 1 el 187T0oR 2K S% 288 FOOTC Ag/47040 [ Fid|
ASR1Z 7704561 9 2 STOR 604 1% 180H ¥ d4-~1 08 2ATAR B Y G G B4R F
ATRI4 NPE7~-0422 1 1 ISTOR o4% 1% .125W La i ] sa546 A= 1/BTH- 2N ~F
ATR1ES NHBE-1 043 2 STOR 1008 W% 400/+800 i CRI04%
ANRia 06aud-1445 X REGIGTAR 19808 &% AQ0/+00 0 a1t O848
ATRIT D&EPZ-A7IS 3 4 HTOR 47K B¥% PW OO 55 1121 HEA73N
ANRIE Q&LFR2~A7 35 3 R 47N Y P 65 pLiat HRAT XS
ATGRIY n683~1045 3 R 100K WX A&/ EGA8 331121 CRIO4AS
AGRESE & 3 Or 3K 55 [ PR E] LR R SHAGAS
asERAY BLBE-2025 1 3 2K TE AR/ ETRD $317°1 CRAN25

See intreduction to this section for ordering information
*Indicates factory selected value
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Tabie 5-3. Replaceable Parts (Cont'd}

Reference HP Part |c e Mfr
R ription Mfr Part Number
Dasignation Number |D Qty Descriptio Code
ALRER BOFH-TTTH g oo RESIGTOR 2. 59K 1% . l"‘w 41 /B-TH-2051
AFIR2E Q7 E7-4A82 g FO0K 1% ¥ ’4‘}46 Ee 1 /8 sHa-F
AERD A 4757--0447 2 108 1% ¥ 245446 C4-1/8-T31988-F
ALR2E D7E7-0442 ¢ 0K 1R ¥ PAatitd CA-1/8-Te~-1882-F
ATRZE L7577 -ta4z & 188 1% =3 AEAE B4t AB-TE-10082-F
ATIR2T7 G777 0A82 9 10K 1% J1RSW P TO=0+-188 24746 C4~1/8~TH-1082-F
ABRDE 21003803 7 ~TRMR SO0K 10% O TOP-ADT 1-THR 28480 215403 3
AGIRIE 36;‘93*3%!; a8 1 JALC 1% 125 F TC=g+e-1040 A4546 Ca- 1/!'1! ~TH-%481~F
ATRES 7 1 1.8 5% 8w oo v 5113
ATRIAR 7 1 28M B 5 B0 g112t
ATRIDN 36783131 7 1 2. 87K 1% J1RBW F TC=ga-100 24346 041/ B-TH-287 1 F
HWRicl 21608548 i 1 ~TRHR 100 i8% C YOP-ADRT 1-TRM ats Eetali] 21000548
N2 2 7 FEL6K 1% J1ENR P OTOwe 188 4546 [A-1/8
ANRINZ 3 ) 18 1% (1254 F TG %] 24505 Ca-f/8-10-1
ANRLINA BYPET-0A486 3 1EX 1% L TEEW OF T 24544 CA- 1781150 0F
AVIRLGYE 4757 -1449 & & DOK 1Y 1E2EW F T C4—1/8~TA-2L02~F
ACRLIDA d 3 b4 S62K 1% L 18BW ¥ 757~ 0483
1] & BRK 1% 1 'Jbé FT CaA-1/8-TH-RE0HR-F
- 3 b5 GeEZK 1% . BAHRT-1483
B68-51546 2 i 14.7K 1% A1 AQ-TH- 3872 ~F
ReEYB-3431 ] 1 FTIAIK 1A L EE 41 /78T -1 33 5%-F
9757—331’7 7 1 1. 33K 1% Ca-1/8-TH~133%1-F
I R b 9 1 113 1% C4-178~-Th- 113
AGRILE 4 2 J7.4% 1% ;1"‘)!;1 FT Ca /8T A
AGRTI14 1 ] 1,21 1% (1088 F TOwd+-1030 P S =T
ANRILS & 20K 172 DAGRG Ch4ed AB-TE-2082-F
ASRIT1E 3 THBK H% AN/ +B0H D‘li"’i CH134
ANRILT 9 i TELBK 1A L 115 a4y G-TE-7630-F
ASR11B 7 1 976K 1H 2t B4--31 00 4k o Wt I 8 B e B o
AGRILY SLHPR- 4527 & 2 2EGK 1% IR .M F ¥o=0+~100 041 /B-TH B TF
ANRIZE DEEB-AERY il '7"1’ 5{ 1% .1 "‘S!.é F 1'{‘ wfib-q B0 EA-1 /B TH-284
ﬁ“‘;RiE"l 4 @ - -
?
S 7 1
ASRIES 23083095 B 2 - TRM a1t - REPRET
ASIRIZE HHPI~4531 ¥ 1 RESTISTHR 267K 1 %OARHW F O TOmf+e-188 24540 4-1 /8T8 267 3-F
ASRI1Z7 2184-3493 5 STUR-TRMR 208 'H?A C SIDE-ADT 17-TRN 2111 42Pan:
AERIZB 168D4~0044 1 A GHNAL-DONDIT TUNiN agaad 104 -0044
AGR 129 A7PET-Ha4b 3 3TOR 18K %% .1 FAG45 -1 B-TH-1538-F
ANRIZ0 n7E7--4442 F REGISTOR 188 1% 24844 41 /8-TH-1000F
ARRI13Y BYL7- 3447 [ PAK 1% . 24TAL C4--1/8-To-208P-F
ANR13Z §757 - 0447 & 20K 1% L 17 PATIAL Ca-3/B=-FE-20 F
ALRIIZ BTA7 - 442 9 15% A PANES C4--1/8-To~-1g08-F
ATRZ280 1HE7~-0057 K 1 2a4ul % i
AERENE ) B7a7 - 04440 3 1258 ¥ AT -tERG2-F
AER2ED UH9E ~445% 4 F7 4K 1% 1ETW F Ca-1/8-TH-37
ABRZDE ‘? YRR 3 IR1SK 1w : G4 -
ATRZD4 TE7-B161 9 } &84 1Y L4 - ¥
ASRPRS ﬂ?ﬁ'.?“[M‘ﬁD 1 2 ELi N A | C—‘%‘"i/Eﬁ 7 i} "53‘114 -
ANRANG 4737 -0453% 2 H 381K 1% CA-L/8-TH-3418-F
07570442 # 10K 1% IEEN F 24546 C3-1/B=TH-1¢02-F
o g bl 4 PR 1% L 1AGU AT La-1/8-TH- 4991 -F
] FAL O1E L TEEW R 2A546 Ca4-1/B-TH~301R-F
N'.;!?EH} 1 4 18I0 o% .£ H F'(‘ g11a2i CRIORS
ANRZ2TY BLRE-103E ] 10K 5% fi1ial CE1035
3683-183%5 1 18 9% 249381 (30 IN R UK H]
BAB3-103% 1 10K W% Br1a% LB 935
TE7 0449 & 20K 17 "434(: 41/
ATR2IH NHEFB~-4471 & ] FoiuK 1%
ADRZ1 S BPE7-H20 0 % 1 1K 1% &
BaFE-4515 7 107K 1% ARTAA
Q77 -0378 3 K B2 3‘( 1% P 3R 30
BPE7-04T7 & Z a7, 1%
RIGE7 - (4%7 & 1%
A RPF’E BFR7-0273 3 T
ALRREE B7E7 -~ 3 THE 1% 135 FOTCs ~A/B-TH- 100
ATIR 224 4 3 F.818 1x 125 -
& 4 F.81K 1A
7 0K 1%
] 4,991 1%
5 i XGVK X G878
=) JBTH 1% Jasn
4 3.0k 1% [4=1 /BT 030118
i - & 1 PR L B A . Ca-1/8-T3- 200 1-F
A GRANG BFS7 - 04?’6 9 s 3K PE E&-1/B-To-1201-F

See introduction to this section for ordering information
*indicates factory selected value
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Table 5-3. Replaceahle Parts (Cont'd)

Reference HP Part |c aQ _— Mfr
: . t Description Mfr Part Number
Designation | Number |p| <Y P Code
ASR3DE D69B-4478 k3 = RESTETOR 6.96K 12 23 F T PATI4E £4-1/78--TO~6981F
W7T7 -~§4264 9 ; 1.3 1% 1288 F T A5 44 CE-1/8-TH-1401-
2653~ 4470 13 698K 1% i,”&u 24548 L4-1 /B~TB~6901 -
A’".REG‘? GATE~4483 ] @ 8.7 1%, 123 aanaAl 149 /80-TH-1872-F
ASRI1L DEYR-44B3 a 18.7K 1% .'i""ﬁa.l 24544 Ca-1/R-TH--1R7E-F
ALRITY OHEFR 4400 7 4 .88 1% 2a54b Ca4-1/8-TE--1580-F
ALREL 2 BOGR- 448D 7 3 15.8K 1% 24544 £4--1/8-TH-18B2-F
UiR40 0 D757 -4440 7 1 REKIHTAR 7.59K 1% PABAE 841 /8-TH-7301F
ATRADY BPB7-3434 1 i3 REGESTOR 4,32K 1% ABEL CA4-1/B-T0-4321-F
ASGRAGR GAFS 1439 1] 1 REGISTUOR 146,15 1% pracER:E] BHPF-1 48
ATHRA4TES H6FH-7348 7 b3 JREK R 19731 MEAGL/B--TF-12%1 -8
ASRA4A04A DEVG--ThHAR 9 3 3‘5’.91!{ Y4 19701 MEAT1 /8 39711-R
AIRARN AOFH-7L7E 1 i 7Y.BIK 1% L8 I3asin MEALE /BT PR11-R
ATRk4ADE 4698 4?11 2 b3 £ 198K 1% 1258 ? T naT CA-1/8- T4~ 1082-F
ATRANT H&HRE— & i RES E‘uTUR F16K 1% 15058 F OTOs 273480 GHFH- 3457
ATR4A08 46984580 2 AYD‘"Q B AK IF L128W F OTCO=A+--148 nAGAL Ca-i /BT B242-F
ATRADP P21iBe-854 & S R-TRMR 50K 108% O S¥BE-ADF 17-TRN [3211! 42503
ANR4L G 21903054 & :f"‘TﬂR ~TRMR 50K 162 G STDE-ADY 17--TRN 2111 43P303
ASRALI 21003654 & STOR-TRMR SNK 10% © 51D D3 1Y-TRN Pl 43P503
fAfRat $7597--0484 1 i BISTOR 734K 14 ,§25W F =f+-180 Sea8n f7E7--gab4
ATR413 87640828 bl 1 m—“ I8TOR 108K Sk 2W MO 4200 20480 47640028
ATIR4L 4 {69G-8776 2 1 STOR 18 5% .25W o8 TO 406/4506 201400 F6HP8-G774
ASRAEND 36IB-4202 1 1 BTOR B8.87K 1 i 24548460 CA-1/8-1T6-8871-F
ASROGT 07576434 ? 1 TR T &8K 1% 248548 CA-1/0-TE~E&H51-F
ABRGHR BHY B 4457 4 RESIHTOR 25 5K X AT AL C4-% /BT H-REED-F
AER7OL 16933228 Q 1 ST 49, 9K ¥4 1204 7 To=0+-184 20484 GH7E-3228
ASR7HE 2100 T4 4 1 IGTOR-TRMR 100K 18% © SIDE-ADT 17-TRN BRIl A5P 184
ATIR7G4 Ga9H-3911 1 1 GIGTOR IP0 10% 1" O TC §1131 GBR3P1Y
ASRES BEE-1511 3 1 SIGNTOR ALY 1% 125 24T4b6 CA-1/8-TI-565R~F
ATRZ06 046983271 2 1 RESTSTOR 119 1% 1285d F 16 28544 a1 /8-Th-1183F
ADRTY G337 ~81%0 a 1 GUPPR-V 434V 204840 HHI701%6
ASRG7H0 F108-3364 2 1 BWITCH-ROTARY 1o FIM DIP APDT 8408 J100-3344
AGTEND FENG-2H2T ] 2 TRANSFORMER -PLLEE 208 TURN; CENTER TaAP Z8aRn PLR0-2623
ATTIS1 F130-2&62% a TRANSFORMER--PULSE 200 TURN; DENTER TaP 23484 214N -2623%
AGLEH 1836~0148 8 7 0 COMPARATOR GP HUAD 14-DIP--P PKE PIETE LHZIPN
2 1826-0138 4 IC COMPARATGR & QUaD t4-3IP-P PKE 21295
18260138 e IC COMPARATLR GP QAL 14-DEF-P PRI JIEPS .
18201273 2 1 T4 BFR TTL LS HNOR GUAD 2-INP G139 N?M S28NM
TREL-BEDY a2 X IC OF AMP GP T-929 PKG 21295 L¥201aL
ABULG0 1858~8054 4 1 TRANSISTIOR ARRAY t4-PIN PLSTC DIP 2440 185585854
ASI5101 18260371 1 3 T GF AMP LOW-TTAS-H-TMPD TO-2% PREG 27014 LEFDE6H
AL OR 18260059 o 1C OP ANP GF TO-99 PXG |1RPE L0 AL
FAEARS Wi 18260138 bz IC COMPARATOR LP gUAD 14-DIP--P PKE HAEYS LHIBZIN
AGUI04 1826-04059 2 16 OP AMP GFF TO-99 PEEG g1Rvn Luedtal
AL RS 1BEN-1262 & 1 IC DUDR oMOS RED-TO-DEC ILEBS LDALERRE
HBEUZED 18201746 4 # TG RFR £MOS INY HEX 44713 HETAG 49 URCE
OS] 18260340 4 1 IC 0P AMP LOW-BIAS-H~EMPD TO-P9 PG 23480 1826-33410
AGUZOR 182&--0685 8 1 IC OF ANP LG TAR-H-THPD TR-29 PKG 27014 LFEGIN
ATLEDT 1B2L-03138 B TI0 COMPARGTIR BP UAD 14-DIP-P BKE F1R%E LMIEON
ABUZO4 182468130 a IC COMPARATER GP QUADR 14-DIP~P PG {! 1 "‘?’5 LMAIPN
ASIRES 18281 B5s ] 1 I5 BODR CHMGS BIN 2-T{-4-LFNE DUAL Z-TNP CDASEGRF
AVNUREA 1A28-1601 i 1 IC GATE CMNE EXCL~OR QuUal - INP Ched76BE
ASLRDT 1R2G-2208 5 1 IC FF CHOS D-TYPE POS-EDGE-TRIG COM [M.?i'ﬂ HET417AR0H
ABHZGH 19201744 4 TE BFR OMOS TNV HEX D471 HO14047UB0P
ATU30E 16201991 1 1 IC ONTR OTTL LS DECD DUaL 4-BIT neeys SNFHLEIFON
ANUZ01 ‘.9?’6— 138 B TE COMPARATOR GF QUAD 14-DIP-P PXG 6295 1LMIIPN
A0 G ~14024 ? 1 TE DEDR TTL HOD-TO-DEC 4-TO-18-LINE Bi295 BN74L 81 45N
ANUAGT ~GA7E 7 2 ic aF aMP LG G-H-THPD TO--9% PKE 27014 LMEaGH
AE402 18208478 7 IC O AMP LOW-BIAS-VU-IMPD TO-99 PKG 270t 4 LHZO8BH
ALULGD 1HR6-9330 2 1 V REF PRON TO--44 27814 £MIFP
AGLI&RT THR4- 0471 “ H TG OP AaMP LOW--DRIFT TO-99 PKG aH4B0 1B246-8471
ANL700 1826-0043 4 2 IC OF AMP GP TO-99 PKG 350G CARQ7T
anl7nl 1RR26-00643 4 IC OF aFP GP TD-%9 PKG B.58% Cae?Y
AW 8349761404 ¥ 1 CABLE ASHEMRBLY -CONTRGL 284610 GF497-81604
A5 ASSEMBLY MECHAMNICAL PARTS
G3LO7-000607 |4 i A£/D COVER 28480 OIU97-000G7
0515-0060 9 ot SCREW-MACH M3 . 0XI6CA/D COVER SCREWS) 28480 G515-0066
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Table 5-3. Replaceable Parts {Cont'd)

Reference HP Part |c Qty Description Mr Mfr Part Number

Designation | Number (D Code

AlG A34F7-heT1e | B 1 PORER SUPPLY AGHBEMIN.Y 264840 0349766516
A1eCt 8180-3928 1] 1 LAPACTTOR~IXD JFAGQUP+7E-10% 25VD0 Al 2a40s f18e-3naa
AtLLE 1140-3847 @ 1 CAPAGTITOR-FXD (BIUF +180~8% S0VDC CER 260480 214603847
£11403 8iB0-0197 8 2 CAPACITOR-FXD 2, EUF+-10% REVDT Th BAHERS ISUPAREXTARAAT
a1604 01B0-EF07 | 4 4 CAPACTTOR-FXD 4. 7UF+-F8% 18VDL TA \ 2B THIDATSXIEE BAR
#1605 31604571 8 13 CAPAGTITOR-FXD . IUF +88~R0% HIVDE CER 244848 81684571
Alels B160-0159 0 1 CAPACITIR-FAD LBURPF 4107 2HIVIC POLYE SHa8D FiAL-315Y
ALLLT §180~-0309 4 TAHPADTITOR-FXD 4. 7UF+-20% 18UD0 TA S6LANY iSU%ﬂ?SXﬁanRZ
AlACHE Bi6D~4571 2] CAPACTITOR-FXD . 1UF +RB)-20% TBVDEL CER 23480 -
1609 #160-4571 & CAHPARTTOR-FXD . 1 +80-20% S9UNG CER aH488

AlLG10 BiB0-R197 B CAPARITOR-FXD 2, 20F+-18% 20VDC T4 HhERY 15ﬂ“a;ﬁk93”ﬂﬁ?
ALaetil 41862504 7 1 CAPACITOR-FXD 470UF+G0~T0% ZOVRC AL 28404 1B ol 1)
AL6ETS B1B0--01 41 2 3 CAPALLTOR-FXD SNUF+7%~10% S0VDE At JI0DTOLEEE0D0DR
16014 §16g-a4571 8 CAPRCITOR~FXD 3UF +80-28% S0VDE $164--4T7
AI6LTH ALEG-A571 2] CAPACTTOR-FXD 188 +88-3R% LAVhE 3i43-4571
Hlsbla F1He-277% & 4 CAPACTTOR-FAL AZ0UF+75-1 0% SO0UNDC Al FUBAPTHOSOTE
ATEC1T 01892779 ) CapPalITOR-FXD 470UF+70-10% GHEVOL 4l AODATTGHRHFKE
Alai18 H180--0141 2 LAPACITOR-FXD SUUF+75-107% S0VD0 Al FURERAGITANTN
H16C17 B1B0-0195 [} 1 CAPARTTOR~FXD . 33U 2O AGVDC TA 1ﬁdb§34XﬂBJHAP
Al6L20 §180-1846 & 1 DAPACTTOR~F XD 10% 35VDG TA wunﬁ?%xq
AleLERL F180-82%1 3 & CarACITOR-FRD }UF& A 3% UDF Té ub?ﬂ? UD!WﬁX?03.hP
H14aC22 41800291 ks CAPACTTOR- FXD TUF+-16% 3SVRE TA BHZ09 1SN OGXPORNAR
ALLERS Ning- 641 2 CapanyTol ! SOUF+?0-10E SOVDE AL THERY FONSHAGEEONDR
ALLL24 $1680-02%1 z CAPACTITO 1107 IBUDG TA ThHANY 1%Gﬂlﬂux90159“
ALHLES 31BD-BAHPR 8 1 CAPAGTTOR-F XD 2280F+58-18% 30UD0 AL A045%4
ALLCRE 16054687 3 1 CAPACITOR-FXD JEPF +-5% 1H0VLE O0R 04 20440
A16LE? 114604571 a CAPACITOR-FXD |, 1UF +85-28% S0yDE CER 263486 D1Ea-4571
AL6CER B1a9-4571 bt CaPACITOR-FAD IUF +80-20% SIVDC CER 2HARL L6 -4571
A1ETRY 33883027 % i CAPACITOR-FXD L BLF+Y 1% 16VNG Al 23480 3180-3037
AL et3n 180-42%1 3 CAPACITOR-FXD (L 4 JFUJDE TA 5 TSEBLOBEFNADAR
Al6C31 NiBG~B3INS 4 CAPAGCITOR-F XD 4, FUF+--28% 10VEC Ta Jﬁ?ﬁ@ 150L475X001 082
ALACED f1a0~a571 8 CAPACITOR-FXD IUF +BU-20% S8Vol CER 20480 N16G-4571
AL1LEZER 604571 B CAPACTITOR-FXD . 1UF +BB8-23% J0UDL CFR i 2160-4571
A1 6034 318¢ 2779 ) CAPACTITOR-FAD A7QUF+70-10% S8VDE Al LANATIGOTAFK2
A16L33 11802779 & CAPARITOR-FXD 473UF+70-1 8% 5000 AL AVDATIGOTOIKZ
A e03s a0~4371 o CAPACITOR-FXD | i{F +80-20% S4UDLC CER ”HQHR 0160-4%71
ATHCEAT? Ni6H-4571 8 CAPACTITOR-FXD 1UF +B&- ”QZ SoVnG CER REABS MAD-4571
A'16038 g1BG-8a%1 I CAPACITOR-FXD F . Th ShMgY 1EAN1 88X H35A2
A16C3% HIB0-08P1 3 CAPADTTOR-FXD IHVRG TA SARRY TSODTHUXPIZNAR
A1 6CAD B1R0-BE0Y 4 CAPACTTOR--FXD +-207% LEVDE TaA Se209 1500475001 0A2
ALHESE R143-4T7 B CAPATITIR-FXD , PUF +80--20% BOVGC CER pasEl:E $168-4571
A14051 11604571 3 CAPARTTOR--FXD ,1UF +80-20% SOVB0 CER 25480 B160-4%71
B1ALRT 19201453 7 1 LED-1LAMP L UNM-INT=8090UCH IF 28480 GRBR-4487
ALHLRZ 1901 ~0044 bl ) BEIOD WMITCHING S0V SiMa & 2H460 1201 -0044
A1 AGRE 19010044 Lol VINDE-GWITCHING S0V BOMA 6 28480 1901-G049
Al 6084 17010044 1 . WITCHING BEV BOMA ANG 28t 1%01-00a4
ATLERS 1710044 k2] SWITCHING F0V S0MA &HNS 204810 190i-Ghaq
ALetRE 19021344 2 1 4,3y 2% D035 PDe L 25R 204840 §902E-1344
ALGCRTY 19010784 4 il REGT 1N4002 100V 1A BD-47 TNAGO2
Al 4CRE FR0e-3125 i 1 4,98y 2% D035 P TFNE-31248
A14&£0RS 198168206 3 4 RELT 2008 7h8Ma DO 1910826
AlHCRED 174100248 3 DLOTE-PHR REGT 2009 750KHA P29 19413024
HTHCRIZ 12810044 ] DIODE-GHITORING BHY SiHa 4NG 2R489 PR E-0044
ALHCRLT 19010028 3 nIOH WR RECT 280V 750MA D29 20480 1901-40248
Al&CR14A 1951 -0824 3 DInm WR ORELCT 2009 758Ma DD-29 2EA8D 1R0E-0028
ALECRTIY 1951~0744 4 DICDE-PWR RECT IN4002 184Y 14 DO-43 812958 iNAf0E
AI&HCR1E 1901-0744 4 DIUNE-PHR RECT 1N4032 103V 14 T0-41 B1EYS INAODR

o

A3 6LRED 1F41-0704 4 RECT 1HAB22 180V 1A D41 BLaRa TM4AN2
A1&CRED 19810784 4 RECT AN4HG2 100U 1A DO-231 §1a9s INAPQ?
A16CRE2 IP4R2-06TER ? 4 PRGASAR 1YY OY PDaGW TC=+eP0Y aa713
ATLCREZ 12820657 # 1 X BiF-1% Ph=il Thwe, 10% POARD
AL6ERES 1?81-8704 4 iN4083 100V G295 1NQHEL
#14CRET 19810704 4 INASBE 0OV 1A DDAl 03298 INa302
Ai6CRET? 1931-0784 4 INADRE 140V 14 DO-41 §1995 iHA002
ATHDRER 19%1-09704 4 INARDE 100V 1A DO-a1 01295 inapge
ALEERED 19482-0632 ? NUFESAT 17V SH Ph=SW TC=+P02% 8471% TNGAE4E
ATLERTED 1FA2- 0244 @ 1 A0V Y Ph=1W IReEUA 7234ARY PP02-3044
ALHERIT 19022038 7 1 I8 S8 D07 < AW T~ BH7% 204810 19EF-3030
ALHCRIZ 19821331 7 1 4,9 4% T~ =4 DHEEL “8Bann 1B~ 1 331
ALLCRAZ 1992-3198 0 1 13y O% DO-35% Ph=, 4W TO=+4, §6% aeasn 1908
A1 60RAT 17021232 7 1 TNAPOTYRA W6V 5% DO-a Ph=1iW 14713 TNAPPIRA
AL6LRZA 1001-0743% 1 I 28480 1901-0743

See introduction to this section for ordering information

#Indicates factory selected value
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Tabie 5-3. Replaceable Parts (Cont'd)

Beference HP Part ic e Wifr
Designation Number |p Gty Description Code MEr Part Number

A16ERE7 1961-0743% 1 4 DIODE-PWR RECT 28480 14010703

Al&ERAY 19431-0743 1 i DIGDE-~PWR RECT 28480 19G61-0743

ALEERAZ 1901-0743 1 & DINBDE -PWR RECT 28480 1G61-0743

al&e0RAS 1902-3062 5 1 DIADE-ZNR Z.92¢ 5% BO-3% PIns 4% pn il 12023062

ALGCRAS 1921288 3 2 DIODE-TNR INWA SOR ZRY BE P W TO=+75% 4713 1NG3S8R

A'LBOR44& 19013673 & 4 DIODE-PHR ST 108V B 5U8 3504 AlEa

A1GLR47 1201-0473 & DIOBE--PUR 10DV BA THUG N133IB ALDA

AL6CR4AR 1901-8473 & DIQHE- 114y S4 Hus nAEGH ATTA

ai6bRAY 19818673 & DIODE-~PHR A 1460 GA GUS BASEH ATTA

AlLCREE 19810704 4 DIOLE~PWR RECT IN4QOR 180V 18 DO-41 #1295 iMegnE

ATACRSL 19610784 4 DLORE-PHE RECT IN4002 140V 1A HO-41 11295 iN4BG2

ATHOREGR 17024522 & 1 INEZZBE 4V S PD=SW IR=1UA 34713 1MIZA0R

ATRLRSS 194217208 3 BIORE~Z8R 1N53EUB 220 B% PD=OW TE=+7D% 14713 INHRESR

ATHERSA 198241345 3 1 DIDDE-ZNR INGZATR 36V 5% PD=5W IR=THLIMA 04713 THNS3LGER

&l 6LrEeY 1PHE-1291 a8 1 DIONE-ZNR EN“EEBB .1V BYX PD=HM IRniUﬁ 14713 TNEIRAR

ALELRED 12020558 & 1 LIODE-TNR 20V 5% PD=1 IR=SUA 2H4810 1902~05%6

ALLTS 1251-2659 7 1 CONNECTER 14-PIN M POSYT TYPE 23480

AlaTe 1251 ~3197 & 1 CONNEGCTOR 12-PIN M POBT TYPE 2BA4A80

ALEF? -ABRRA & 1 CONNEDTER 3-PIN M POST TYPE 2Hala

AlhP1 1231-3874 4 2 CONNECTOR b-PIN ¥ POST TYRE ARARG 18T1-5R94

AL EPE 1851-58%, 4 CONNELTOR &~PIN F POST TYPE 22480 1251-5894

Al6PS 12516842 n 1 CONNECTOR 18-PIN F POST TYPE nEafp 1281i-60462

&LERY 12513962 3 1 CONNEDTER 8-FIN F POST TYPE 20400 RS-394
12581141 & 1 FJUMPER--REM 28480 1250-0141

Alaa 18533394 k) 2 TRANDTISTOR PNP ST TH-Z22840 PD=40UW #4713
12450318 & 7 HEAT [INK S&l TO-220-05 284814

AL&HRE J 8548215 1 2 TRANGISTOR HON ST PDH=3OENM FT=R00MR3Y #4713

A16Q3 18%E3-03249 7 1 TRANSISTOR PNF 2N4832 BT T0-5 PD=B00NW BTRES

ALEQ4A 1954-9215 i TRANSISTOR NPN ST PL=ES4MN FT=300MMHZ f4F1 3 23?64

A1 60 1ES4-0087 5] 1 TRANSIHTOR NPN ST PD=3s0MW FT=75MHZ 28480 1834-8087

Al &ls 18540039 7 1 TRANGIGTORR NPN ZN3IS38 8T 1039 PD=d 3.50% NIRI8

A1AET 18530394 51 TRANSISTOR PNP 8] TO-2204A8 PD=40W B4713 MIE 2370
120%-33%1@ [H HEAT SINK 8Ei. TO-2208-08 28400 i1205-0318

A16G8 1BE5-0314 3 1 TRANSEISTOR PNP ST TO-%2 PD=3DaMY 28480 1H53-0416

&16R% DLPE-5139 b i RfBiﬁTGR 3.9 G 5K CC TCrd+412 ﬁil&i ERYPGS

AlHR2 N&B3-16H25 T i O% . 28%W FO TO=-408/47200 alie LHLGRE

£16R3 RHA%-2035 3 2 BhO 2% PO YTO=-400/40880 413 1 CRsg3s

AlARS BLBI-2035 3 2 S% O ENH FU TE=-448/4800 fiizt CHR 3T

Al kRS BaBL-FFIS 2] i RﬁhI%TUR BOG Ok L BW QL TO=4+52% 41121 ERZPLH

ALBRS BALBA-E125 # 2 REGEISTR 9.1 S% .25 FU TC=—A80/+700 01121 CES1RE

AlART A7G7-0Ra% & 1 RESTSTOR 2K 1% Li38W F TO=04 pEAE L Ta-1/8-Y 02801 F

Al6RE RLEPH-UR64 5 1 245446 L& /B-TH-237

H16RY 07570447 9 b3 n4has La-1/8-T0~1888-F

ALBRID 21060567 i 1 2gaBo 21000567

ALaR11 BHPR~-T26H4 3 1 RESIGSTOR 11.80} 1tk 1254 F TC=0+-104 24548 O4-1/78-T0~1180F

AlGRIE 14984285 & H R BTGR 1.43K 1% 1280 F TO=0+-180 24545 C4-1/B~TN-~1431~F

ALERTZ H48X-1028 g 2 RESTSTOR 1K S . 258 FO TC=-400/+460%0 #1421 LHLees

Al6R14 BARZ-47ET 2 4 RESISTIR 4.7X 8% 254 FC 7 A5G/ #7080 HER 31 CRa7en

AL 6R1E A737-0449 & 1 REGISTOR 20K 1% 1208W F TO=8+-180 2AE4E L4l /8-T8~2003-F

AleR1 S B7H7-DA442 7 RESIBTOR 10K 1% L125% F TH=8+4-3030 24544 C4-1/B~-TH~1042~F

ALGRIT {496 4403 0 1 RESESTOR 18,7 1% 125W F TC=0%+-1410 2ATAL C&-1/8~TH~1972-F

ALERIB N7H7~ 01448 @ R{ STHTOR 18K 1% i25W F TO=0+-108 NATAE £4-1/8-T3-1882~F

AlHREIT H 4683 -4725 a TR A4, 7% 9% 254 FC Y 41181 (w2 R

AlALRAS 062836101 4 1 TOR 27 DY 2W WO TO=h+ 2TEET FPAZ-2-THO-2%RO~T

fAleR2l 1} 1 FTSTOR 376 8% B35 FF TC=—400/+6 80 [ A GREPIE

ATBRERE IS it k4 STOR K 5% §1iat CRrih2S

ALLRZZ 0813290 7 a RESISTOR .1 S2 2aea0 G- 32?“

AlLRZS B 1-%2%0 7 TE DM PW TC g AEABD

ALARZS Q&8E-300% 9 1 % o0 PO TC=-428/710500 61121

A1HRES B 1 THETHR 3.48K 1% 125 3 =413 CA-1/B-TG-3481~F

ALERET 2 1 ST0R 866 1% ,120W F YC=i+-148 041 /8~TU-BLER-F

AlHRER 4 H c TOR 1.234K 1% 125w F T S 1] Ca-1/B-Th-1241~F

f1 6RED 7 i REGISTOR 2.87¥ 14 1284 F TO=0+&-104 4 /8-TH~217 1 -F

A16REN 1 1 REBISTOR &1 .9K 1% .I*ﬁﬂ F TC=0+~18310 C4-1/8-Ti-6198-F

a1 6REY D&68%~4715 9 1 RESISTOR 470 S% .29 FO LRA71S

A16R3T A7E7- D442 9 ESTSTOR 19K 11X .100W ¥ Ca4-1/8-T0-1082~F

AL&HR3A G&EF-AT08 a 1 RESISTOR 1&£.%9 1% 125U L4-1/8-TU-1 4%92-F

AL6RIS 242800640 7 1 REGISTOR B.64K . I% 185 = - BT HEALL/B-TP-BE41-R

a1 6RISL BLIR--HH4R 9 i REGISTOR 4.32K 5% 1280 F TO=0+-50 247064 NECSE-1/8-T2~4331-D

A16RI7 AV 6444 b b REGISTOR 2,1628K 1% L 123H F TC=6+-29 PREEE 6786446

# BR3B BELEIB-4F6R g 1 RESISYTER 1K L i% ,i28W F TE=4+-23 an4ad {693-~-£362

ATHR3IP BEYR--3158 1 1 R' STOR 4. 64K 1% 1280 ¥ TS o 24548 P 1/ BT B=-3641-F

At aR40 HDAHBI~TI12H 8 FOR S.1K 5% 25W FOLOT AQD /4760 [ R 9743 125

AlnRA4AY 74085024 6 1 RTQISTHR 100 5% 14 MO TO=5+-200 2RART D?hﬂ 3024

See introduction to this section for ordering information
*Indicates factory selected value
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Table 5-3. Replaceable Parts {Cont'd)

Reference HP Part |c Qt D I Mifr
: . escription Mfr Part Number

Designation | Number |D y P Code

ATER4AD AFE?- PR 3 1 REGISTOR 1x 1% 12850 F TCo={+-108 24544 41 /B-~T0~1001~F

ALERAJ 46984488 7 1 RESTETGR 115 1% i2GW F T +-108 24546 £24-1/8-Th~1158-F

AleR4q BFTP-N817 2 3 RESIBTOR 750 i% .SW F TO=0+-100 PU4R0 AFH7-0617

AL ERAT 07570817 2 REGIGTOR 7%8 1% .5¢ F TC=0+-100 2nast Q7H7-9M17

AI6RAE 2IB5-0558 ? 1 REGISTOR-TRMR 20K 10% £ TOP-ADT 1--TRN 240D 2150~0%550

AT HERAR B757 0737 L 1 EETOR 1.62K 1% 258 F TO=0+-100 24546 Gﬁml/A#Tﬂmihﬂi_F

A1GRTE J6¥FR-I268 7 1 OR 141,3K 1% 1238 F TO=0+-1D] 24544 - 1 F

Al BRG] Q7870442 L4 ISTOR 10K 1% 125 F Tow 2A5A4 L4 /8-T8-1808R-F

ALLRER NEBI~-47T o4 CHIBTOR 4.7K 5% WOFE TC=-4808/4+780 nriag CRA725

ALERSS DNEHAZ~4735 2 RESIEYOR 4.7K 82 SW OFC TC=—-400/+780 Hiiz1 LR4e705

ATLRSS B6B3+1035 1 1 REGIETOR 1BX 5% P54 FUC TO=-404/+700 G110 CRi B35

Al LRES £48%-1085 ] 2 IGTOR 18 % (20W FQ TO=-440/+580 g1 CRIDAS

£ATHRTS 8111674 7 1 IHTOR 4.7 8% 24 PW TC=g- 75442 BUYHA-ART T

AlEeRAD N6B3-3315 4 1 THIOR 339 5% 254 ko 7 iz LE3I3ZNG

AHLERTS BHB3I-1 005 5 SHIGTOR 0 &% 81121 CRILNS

ATLRTAT BBE7 520G & 2 THERMIBTOR DI&EC 2414 GR37-0235

A&LAHRTEE BHFI-022 & THERMIGTOR TTS0 2848808 G@37--g2a%

Al&RUL ABA7- 3196 a 1 SUPPR-Y 4309 23480 IRIAP-5196

AL &TY 21002618 H 4 TRANGFORMER-PILSE BIFTLAR WOUNR; 15.8 MM Q194286186

AI6TE 9199-2816 1 T TORMER-PU BIFTLAR WOUND; 18.0 MM PING-26H14

ALETZ F108~-2416 1 DRMER-PU BIFILAR WOUNE) 18.9 MW ia4-2614

ATLETA P109-2616 1 ORMER - P K VIFTLAR WOUND; 18.3 MM FIAB~REH1L

AT EUT 1926-0407% & 1 TE 783 VU RELTR 14-DIP- MOt

Aleya 1B2H-G344 a 2 TG 0P AMP GP DUAL 8-BIP-P PKE i LM3SGEN

AL BUS 1826-0G277 & i TV RGLTR TO-32 27014 LM3IRAT 15
1RIS-0318 n HEAT BINK SEL TO-220-0CB 2BABD 1A0E-0318

Aleily FH2E-06T7 # i IC-VOLTARE REGUL R T-a22g 28480 18246--0617
1205-0318 a HEAT SINK BEL TO-220-08 2484 120%-03%18

Al6i7? 1820--8223 [} 1 10 OF AMP G TO-99 BIG 3595 CAZR1AT

Al&UR 18260214 1 2 IC W AGLYR TD- B4713 MO?R1E0T
1RO0S-0318 [1] HEAT STNK 881 7022808 28404 iR85-0318

alauy 1HEL4-039T 7 1 6 V RELTR TO~829 27814 LM3L7?T
1R205-00 8 a HEAT SINK SR TG-226-08 28484 128%5--0318

AlAIHT G Tg2e-0214 3 I8V RELYR TO-220 G4713 MC?72180T
12054314 a HEAT STNK 8GL TO-2R4-C8 oA4H Y 1285 -0314

ATLETL 1626-0346 i IC P AMP GP DUAL B--DIP-P PKS 2705 4 LMESEN

AL&sE R 18260181 1 1 IC ¥ ROLTIR TGR-3 27014 LHIRIK

Ath ALBBY MIEBC, PARTS

$349%-01t01 | 5 H HEAT SINK 2e484 03497~01101
12804408 * 1 TNGULATOR DI ALUMINUM HD-ARDZ na4a8n 120080884
1205-0011 9 1 AT STNK TO-5/70~-39-0S praz R 351 12850011
1RB0-0 843 o + THEULATOR-XETR ALUMINUM PHABD 1290-0043
{515~ 0054 7 1 SEREW-MACH M3 X 2.5 19MM-1LG PAN-HD 20486 0E15-4054
GoHAS-6004 9 1 NUT-HEX DRL-CHAM M3 X 0.5 2, 4MM-THK 02080 ORDER RY DEDCRIPTION

See introduction to this section for ordering information
*Indicates factory selected value
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Tahle 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c Q — Mfr
: A t Descriptiorn Mfr Part Number
Designation | Number |D Y P Code
a17 DZAP7 665817 1 3 1 TIMER/PALER ASHEMRBLY 28484 N3497 46517
AL7C1 #189-030G9 4 1 CAPARITOR-FXD 4, 7UF+—20% 10VDE TA Barig 154D47SAH0 1042
A17CR2 B1&8-4791 E3 & CAPALTTHR-FXE 10PF % OTEIVBC CER D430 25488 11604791
ALY 431604771 4 CAPADITOR-FXD 10PF +-5% 100URC CER 4+-38 2Eann 1604791
N17C4 HI188--0291 3 1 CAPACITOR-FXD 1HF+-10% 30VDE Ta ShHIEY 15431 ASXF035A2
Al7Ch 41§8-0309 4 CAPADITOR-FXD 4 7UF+-20% 10UDE Th H56209 1G4D47IX08 1AR
A17E7? B184-0307 4 CAPALITOR-FXR TA TR 180DAYEXN01 042
AL7LB G103 09 4 CaAPALTITOGR-FAD o TA SHAEY 1S4DA7EXN01 AR
A17C9 BIB0-0309 4 CAPADTTOR-FXD k G Ta ThER 150D475X001 042
AL7CL0 01603873 1 1 CAPADTTOR~FXD 4.7PF +- GRF 200UDL TER 28400 G160-3873
A17T1 IEI- 6504 1 » CONNECTOR-~14 PIN MALE POSBT 28488 1761~46T64
AaL7IZ 1A%I~&584 1 CONNECTER-14 PIN MALLE POST 284810 1853 ~&5H54
A1/ 18540871 7 1 TRANGISTOR NPN 81 PDL=T0RMW FT=230MHZ RBABD 1E%4~-0871
ALT7R GHu83~4725 2 @ REGSISTOR 4.7¥ G% .25 FU TC=-400/+7010 a1 CHe72S
AT7RE 26831035 b 8 RESIBTOR 18K 5% 258 FO Th=-40B/+4700 gt CELOAR
ALTRI 0483-4725 2 REGIBTOR 4.7K HY 2% FU TC=-400/+706 fiiat LRATRE
Al7RY 146831038 1 REGISTOR 18K W% .25M FG TG ERR 1531 CB1O3S
ALTRG N683-182% ? 3 RESISTOR 1K 5% .2%W FC TC=-208/%6010 G181 LR1625
#17RE BEAE-10ES 1 RESTRTOR 1BK 5% .25W FOL TO=-480/+700 $ti21 CRLD3S
A1L7R7 0603~1435 1 R ISTOR 18K 5% .25 FO TU=-480/274840 atriel CH103S
A17RE BEAZ--3 RS b4 REGIGTOR 1K 9% ,25W FE T¢ 511t ceipes
AL7RS 86LHB3~1 035 1 REGISTOR 0¥ &% 384 FC Bi121 CR103%
AI7RYG RERE-1035 1 RESTGTOR 30X B¥ 2548 FC Tr=- 91124 LRIDIS
ATRIL FaBE~1 025 T REGISTOR K ®% .25W FL TCx~—-440/+&£00 G112l CR142%
R17R12 RAB3-1045 3 1 REGTATOR 100K D% 254 7L TC=-440/+800 L ENEAY CRINAS
A17R14 046831035 1 RFSISTOR 16K 5% .25W FC TC=-480/+760 04112t LRLA3E
A17R1S ARA-1035 1 RESTETOR 10K 5% .2%W FC TC=-A4DE/+700 1121 CR1A3S
ALTRIS 0DABZ 43325 i i REGTETOR 43K 5% 258W ¥C TC=-400/+800 61121 CRAZ3S
A17RP 18180269 3 3 NETWORK-RES 9~8IP18G,.0K OHM X 8 28489 161802679
ALTRPZ 181802469 3 NETWIRK-RES F-BTR10, 0K OHM X 8 28400 1E10-0R69
AT7RP3 1B310-0R56% X NETRORK-RES 7-5IP18,0K OHM X B 8480 18100269
Al7RPA 19109307 [ 1 NETHORK-CNROT MODULE DIfy 16 PING; §.3100 284818 181 0-0357
AL7TPI 18618600 8 CONNEDTOR-BGL CONT PIN 1.14-MH-REC-6Z 50 20488 1251-0600
ALTTPZ2 1251 ~8400 a COMNNECTOR-SGL. £ONT PIN 1, 14-MM-BRC--87 89 Rreaan 1251 -0A%1
AL7TP3 12510400 2 t, DONT PIN 3, 14-MM-RE 7 BR 28480 210600
ALTTP4 12%1-8400 ] CONNECTOR L £ONT PIN 1. 14-MM-BEC-8L 58 2488 12816680
ALT?TPE 12010600 o COMNNECTOR-GHL, CONT PIN 1.14-MH-ESE-BE G ZB4BS 12510600
AL7TP S 12810600 [ COMNECTOR--5GL CONT PIN t.14-WH-PSC-8Z &R 284010 1251-04600
AI7TPY 1RRi-0608 ) LOMNEDTOR-5GL CONT FIN 1, 14-MM-BSC-87 SR 25489 1851-0608
AL7TRE 1231 ~0480 il DONNECTOR-5GL. CONT PIN 1. 14-MHM-BE 20480
AL7IPD 1R51--B608 ] CON TOR-BGL CONT PIN 1, 14-MM-EESEG P
al7u 1826-1198 [1} 1 IC GATE TTL L5 MAND QUAD 2--TNP §1A9% OGN74LG03N
Al7u2 1B20-23B3 7 1 I0 CNTR CKOS DIU-X-N DUAL 4-INP B4713 M 14%69R0P
A1LT7U3 1H36-1112 <) 1 It FF TTL L8 D-TYPE POG-EDRE~-TRIG {1295 GNT7ALS7ARN
A7 1R20--2%33 P i i 2 e ] 18702533
H717U6 1038-1575 3 4 I6 CNTR £M0S BOD POS-EDGE-TRIG A-RBIT 447132 MU ASRERGP
AT7LT ig2n-11749 3 I CNTR CMOGS EBLDD POS-ELSE-TRIG 4-B1Y D471% ML AG2ZRCP
A17u8 10261730 & 2 IL FF 374 L D-TYPE POS- E-TRIGC COM B129% SN7ALE2TIN
Al 7Ly 18201997 7 1 IC FF TTL L8 T-TYPE POS- ~TREG PRL-TN N1295 SNV AL G37 4N
£170180 10281175 3 I CNTR CROS ROD POS-EDBE-TRIG 4-BIY 04713 HC14522BLP
A17LE 10281730 & I OFE OTTL LS D-TYPE POS-EDGE-TRILG £OM 312395 BN74LS27IN
ALTULE 38251749 k4 1 IC BFR OTTL LS HON-TNY 00T R741 4 DHA1L897H
A17U13 18201175 3 IC CNTR BHOS BCD POS-EDLRE-TRIG 4-BIY 44713 MO 14SR2R0P
f17¥4 #410~1285 & 1 CRYSTAL-2, 4876 MWL 28480 1416-1285
Al7 aAtsy HISG, PARTS
DARG-1263 b 1 STANDOFF 28430 §580-1 263
1200-8473 8 1 SHCKEY-TE 16-0ONT DIP DIP-BLDR ot i adE) 12600473
13251-8600 g 14 CONNECSTOR-G6L. TONT PIN 1. 14-MM-BBC--82 &R 251480 12510680

See introduction to this section for ordering information
*Indicates factory selected value
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Table 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c Q A Mifr
; . t ri ifr Part Number

Designation | Number |D Y Description Code

A3 13497646521 7 1 DUTGUARD & HP-IR CONTROLLER ABBY 2846848 §3497 66521
Aa21C1 #180-0309 4 19 CAPADITOR-FXE A4, 7UF+-28% 10UDC Ta H&LPBF 15024759X801 G40
AR1E2 Nig0-0309 4 CAPALTITOR-FXD 4, 7UF+-20% 10UDRG TA BLEBY 15BD4A¥SX001 DA
AZ1C3 #180~0309 4 CAPAETTOR-FXD 4, 7UF+-F0% 10VDE ¥4 S&e009 150Ba75Xa01 082
ARTE4 BiRA-030Y 4 CAPALTTOR-FXD ZOM OERVEC TA TLREe 150D475X001 HAR
AZICH 41404814 2 1 CAPACITAOR-FXD 134PF +--3% 100UDE CER a84480 41604814
A2iCH 1i88-0309 4 CAPACITOR-FRD 4, 7UF+-28% 10VUDC Ta 2a289 1SEDATEXE01NAR
ARICY §160-4971 8 1 CAPACITOR-FXD 11U +80-30% SHYD0 CER 28488 01604571
ARICR diap-030% 4 CAPADTTOR-FXD 4, 7UF+ RADRT 166DA75XE01 DA
AZICY? §140~-483148 -] sl LAPACTTOR~FXD JZ0VF P 1R0VD0 CER =404 G140--48190
AZICID 21600309 4 CAFACITOR-FXD & .7UF4-30% 10¥DC YA St 15ED47SX8010AR
ARG f1tan—48140 a8 SAPACITOR-FXD JAZ30PF +-52% 188VD0 CER 489 1604814
AZ1012 FI180--030% 5 CAPAGITOR-FXRD 4., 7ZUF+—-20% 10UDC Ta Fhle 158D475X0010A2
ARLCLT 0180 ~8349 4 CAPAGITOR-FXD 20% 10VR0C TA 56,289 TSUBA7ERAGLOAR
AZICI4 B18g- 349 4 TAFACTTOR~F XD 20% 14VIC Ta TORHG ISERATEXOLI0AL
ARICIS 1850309 4 CAPARITOR-FAD 4. PUF+-20% 10VDRG TA 55989 IRAnATEXAN10AR
ARIOLA 418454309 4 CAPALITOR~FXD 4. 7UF+-20% 13VLE Ta Thal? 150DAVEXODLI 42
AdlIG18 G180--230¢% 4 CAPACITOR-FRR 4, 7UF+-20% 10VED TA S56H8Y FRADATEXGNLNAR
ARICLY Higg-0309 4 CAPACITOR-FXD 4, 71 +~20% 13VDE Ta Gibs2By 1EBDATEX0EE0AR
AZICZC 018p--4309 4 CAPADTITOR-FXD 4, PUF+-20% 18YDG 1A SLate 1GAD4A7ERE01 A2
A2 183309 4 CAPACITOR-FXD 4. 7UF +-20% 15VDGC TA ThaRg 1GRDAVEXO81 AR
ARITER 1840309 4 CAPACTTOR-FXRD 4, PUF+-20% 10V Ta TGhHRBg PIOD4ATEXGNL0AR
AZICRE $180--13879 4 CAPALITOR-FXD 4. 7UF+-20% 18VD0 Ta HH2BG 1T0RATSXN01 3AZ
ARIC24 41800339 4 CAPACITOR-FXD 4, PUF+-20% 14VDL TA HoL289 IHADATEXERI0AR
ARIE2Y F148-4532 1 1 LAPACTITOR-FXD 1000PF +-20% S0VDE CER SEARD 815604532
AZIC24 0160-9571 a 1 CAPACITOR~FXRD A7OGPF +-20% 100VRS CER 204840 81408571
ARIER7 1450570 ? 3 CAPALITOR-FXD E20PF +-20% 13iVDE LER 2R932 SOPAEMIGIRDREEN
AZICEG £3160-808 CAPACETOR~FXD 470PF +-%% 138VDC CER 2BHEQ 01504808
AIERT 19¢1-0048 1 12 DIODE-SWITOHMING 30V %0MA 2ANE DR35S 204830 TF51--30AG
A2ILRA 19040040 1 ITCHING 30V %0Ma NS DD-35 SRARD 1%01-0049
AZIERZ 12040940 1 SWITOHING J0V S0MA PNS D35 28480 TRO1-4048
AZ1CR4 19810040 1 RITCHING 20V T8MA ING DO-35 #B4810 1701-0049
ADICRY i19061-0840 1 LIODE-SWITCOHING X0V S0MA 2NS BD3H 284810 1901-a048
AZITRS 192010040 1 SWITCHING 30V SOEMA 2NS DO--AT sRARH 1901~-0049
APIGRD 19010040 i SWITCHING X0V S0MA PNE RO--34 20480 19013046
ARICRY 12010040 i SHITOHING JBY SoMA 2hg 35 ZEARD 1931-0049
AZICR10 1901-0GG40 1 GRITOHING 344U S50MA 2ANG 28480 190109040
ARZICR1E 1201-0048 1 BWITORING 30V SEMA NG 28485 1925-0040
AZRICRLR 1261~-0G40 i E--SWITOHMING Z8Y S04 26480 19010840
AZICRLS 17010548 1 E-BREITCHING 3DV SEMA SHABD 120810040
AR1TY 1200-05603 1 2 s DA-CONT DIP DI 20480 1208--9593%
[ W pd 12060~ 3 1 24-00WY DIP DI 2B4ARE’ 1200~0583
ADITS 3 2 14-PIN F POSY TYHFR 234848
AP1T4 3 14-FIN F PFEST TYPE 8480 125162465
ALy 9143~ 3547 ? 1 THNBUCTOR RF-CH-MLD 4. 3184 5% ,166DX, 38500 par il 10603547
AZILE 21003551 i 1 INDULTOR REF-CH-MLD TUH B 1&6D%, 365LG 28480 atil] 5
ADIRY S6BI-222Y X 4 REGISTRR 2.2K 5% 2SK FC To=-400G/+700 @121 LB22s
ARIRE N&EGI-RRAT = RESISTOR 2.2K S% .258%W FC TO=-A400/+780 21121 R 5
AR2IRE GHB3~1015 7 7 RESISTOR 140 5%  23W FC TC 400 /4300 81121 CR1O1S
AZIR4 BHRT~101H 7 RESIGBTOR 100 5% . 28W FO TC=-480 /4530 51181 CEI1R1G
AZIRD 86831015 7 RESISTOR 140 5% .25H FOC TC=-400/+5400 81121 CH1Q1LS
A21RE HFI-TD1G 7 RESISTOR 1840 BY 256 ¥FC TO=-40574500 1rim CHE1BIS
AZIR7 6873328 4 1 R ISTOR 3,310 OHM &2 284 FL TO=400/+6098 284819 0687 -F325
ARIRY RERE-1835 1 # RESIGTIR 18K % .25W FO T 400/ +780 it CRIHZS
A21R10 GaRE—~1829 b [} RESGTISTOR 1K %x 284 FO Y [FI P Ed 41191 R 825
ARIR11 B&EBI-1 435 1 REGTISTIR 10K % .8%W FO T 4G/ +700 i Cu10348
AZIRL2 46831035 1 RESISTOR 18K S% .25 FC TDw=-400/47048 1121 GR35
ARIR14 a 3 RESISTOR 4 .7K 5% .25W FC TC=-450/+700 Dl CRA725
ARIRLS 46831035 i REGISTOR 10K §5% .25W FO TC=—~300/+788 414324 CRI03S

AZIR1A DLEBT-1 81T 7 RESISTHR 180 H% .EBW FO TO=—408/+580 B1i21 CRIB1S
ARIRLT G6BE-10%S 7 RESISTOR 1480 5% ,259W FO TOw=-400/4500 411t CRiG1E

ARIRIRB RHR3-473S a REGISTOR 4.7K %% —440/+7 8 11 CRavES
ARIRIT 068F~182%5 < RESISTOR 1K ®% . ¥ 480/+688 f41i21 [0 N 1t

AZIRAG 63102 9 THISTME 18 5% 284 FC T AID /il PER S CRIDES
AZIREY e RESISYOR 1K 8% 20w FC T AGD/+61E 41181 CB1A2%
ARIREE D&B3-47 0TS a RESISTOR 4.7K 5% 254 FU TC=—400/+70D 1121 CRaA7RE
HRIRE4A e85 -10%8 k1 1 RESISTOR 1M 9% Big/ P00 #1121 £n1985
ATIRES N&EB3--102% B REGISTOR 1K % AIB/+60 T iAW ¥4 CRiO25
AIRES fHLBE-1 038 1 TOR 10K 5% 2854 FO TO 400 /+704 61121 L1035
ARIRZE 0&B3-3025 3 i STOR 3K §% . R2BW FO TO=-480/+708 gi121 CRINAS
ADIRET 16831029 g EGISTOR 1K 7% 208 FO TCO=-480/+5600 841131 £r1825

See introduction to this section for erdering information
*Indicates factory selected value



Tahle 5-3. Replaceable Parts (Cont'd)

Reference HP Part ¢ Q <L Mifr
; \ Description er
Designation | Number |p| Wt P Code Mfr Part Numb
AZIRA0 B&BE-1025 7 REGISTOR 3 5% 2% FG TC=-4nd/4800 21121 CR1 820
AZIREL G -44R5 2 A RE BF.2K 1% LIBEBM F TC=g+-180 24546 C4—1/8-TR--DI23-F
AZIR3A B&HFH-5ART 2 REGIUTOR 23.2K 1Y 128W ¥ TO=D 24594 £4-1/8-TH-2322F
APZIRIE (6HE3 8RS 7 1 g 021 5% (2BW FOC TO Giipd LRarEs
ATZIRTZY B698--4485 2 REBISTLR 23.02K 1% 1284 F 245495 LA4-1/78-TE-3322-F
A21RES 0eRE-2RR25 3 REBIGTOR 2.2k 5% 204 FU 1O 4118y CR222D
AZIRGGE HB3-1 835 1 REGIGTOR 18K S% 284 FC TO=-480/+70D0 413121 CEINIG
AZIRET7 6832275 3 RESIETOR 2.2K B2 .205W FCO T AGD/+700 HERF:31 [ Jabrdodin
AZIR3E B&BE~-3I2T & 2 REGISTOR ZF.2K 55X RSW FE TCm--400/+700 g2t CRIAES
A1R39 (i 6RZ--3325 & RESISTOR X, 3¢ &% 2850 FC TO: §1121 CE3328
AZIRAD T&BI-1 025 Q REGISTOR 1K H% 288 FC TG B1iat CRiOOH
ARIR41] BOBZ-1015 7 RESTSTOR 188 S% .25W FO T G152l 1015
ARIRAR BEHBIHERTG i 1 RESISTON &.2K 9% 288 FO T 012y CHA2DS
ARIRAZ 0698-3132 4 1 GTOR 261 1% ,12%H ¥ TC=8+-160 RAGAL CaA-L/B-TR-26H1L0F
AR1IRP1 161802469 3 2 NETHIRK-RFES 9-5IP10. 0% OHM X 8 28480 1810-0R49
ARLIRPZ IB1G~0134 k3 1 HETUORK~RES 10-818 MULTI-VALURE 2040840 18108136
AZIRP3 1B1E-0307 i 1 NETWORK~-CNROT MODIHLE DIP; 16 PINS 0.103 #2488 19100347
ARIRP 4 18100281 b4 1 NETUORK-RES 14-5IP100,0K O M X & #1121 ZilAtE4
AZIRPYS 18100269 3 NETWHRK--RES 9-53I810.0K Oum X & PHAB0 183108269
AR1s] 301-1973 7 1 BUYITCH-BL 7-18 DIL-SLIDE-ASEY .14 Haynh naAan T1R1~1973
A1 18202465 i} 1 I0 ROCVR TTL LB BUS DOTL LA SNTHIAON
AR TUR 1820-1759 9 3 T8 BFR TTL L8 NON-INV QTTL 27814 DHELLEYYN
AZ LI 168201491 & 2 FEOBFR OTTL L5 NON~TNY HEX i-THP Biaws GN7ALETAHTAN
Aiug 18202075 4 a If MISC TT. LS §1295 ON7 21.5247N
AZILS 1R28-2034 3 1 IC DRVR TTL L3 LINE DRVR OCTL 1295 ST 41.5244N
AZLU7 16830-2483 a 1 I€ RCVUR TTL LS BUS ODTL Blaon GH7S1A1N
AZ1UB 1B20-2428 1 1 PHARG 1H20-3420
ARIULG 1820-20F8 7 i I€ DRVUR NWOS CLOCK DRUR 14713 MCHATHEL
AT 16202137 V4 1 IC MICPROC NMOS B-RIT B471 3 MCHBADEP
AZIULE 18201199 i 2 I€ TNV TTL LS HEX 1-INP #LPFE BN74L S84N
ARl 4 18200693 B 1 18 FF TTL 8§ D-TYPE POS-EBLE-TRIG fIR9S N7 457 4N
ARIULS 1820-1281 2 1 I BCHR TTL LS 2-TO-4-LINE Bial 2-1hp §1295 S9N
A2 G 18181353 4 1 IC NROE &5536 (H4X) RDM 3B0-WE 3-8 SBRR BEN-T MABKED
ADTHIS 18204 ~1190 bl i I GATE TTL LS NaMD GHAD 2 P 81295 SNY4LEITN
AR iBz2n-1112 23 5 1L FF TTL LS D-TYPE POS-E 813295 N74LET7 4AN
HRIU20 18181358 3 i IC HMDG 32768 (32K) ROM  ASBI-NS 3§ 34335 PEIZBPL MABKED
azilet 18201112 & I8 FF TTL LS D-TYPE POS E-TRIG G895 ALEF4AN
a®iuza 1821702 7 1 IC GATE TTL LS NAND TPL 3--inp {17995 GN7ALE14N
AZIUEZ 1H20-1208 a 1 T GATE TTL LS AND DUAL 4-INP 3iaPh GN7ALGEIN
ARIUE4 1B18-13%4 ] 1 IL NMNG AU5EE6 (A4K) ROM  380-NS 3-8 Gaunn HCALA0GN--S HAGKED
AZTURT igRn-i112 a I FF OTTL LY D-TYPRE PUS 93295 BHRY4LET 40N
ARG 18201207 &4 ] I& GATE TTL L5 AND QUAD [ ¥oals] BR741L.508N
ARTLZB T820-1197 1 TE TNV TTL LB HMEX 1-TWP B1895 ANTALE 4N
aniyz2e 18261491 1 TE BFR TTL LS NOM-TNY HEX $-INP 81295 SGNFALEESTAN
AZLILIED TEIB-1960 5 1 IC~-1K X B~BIT RAM 26480 1810-1%260
a1Uz1 18R6+1216 hy & IC PCDR OTTL LS 3~ = 3-TNP B1RPS BN74LG138N
AR132 TEEN--1z14 1 if BODR OTTL LS 3- T 3-INP B1E5H SN74L5138N
AZIU3SE 18241214 k3 it BOOBR TYL. LS B i BT NP 0ERYS BN741.5138N
aR1L3A 1B2Y-307E 4 T OMISO TTL LS 1295 OBN7S4LE2 45N
ARTUTS 16201438 3 i3 E0 DHTR TTL LS BIN SYNOHRED POS-EDGE-TRIG §1294% GN7ALS14L1 AN
A£21136 183281144 [ i TE BATE TTL LS NOR QUAD 2-INP §1275 SN74LS0 2N
AZTULY? 18201312 g 1 I FF TTL LS J-~K NER-E£D TRIG Gi995 BN7ALEL AN
ARTUZT 1625~1416 1 1 I0 SOHMITY-TRIG TTL. HEX 1--¥NP iR WiE e EN74L.514N
Ar1UAG 18201975 1 1 S -RETR TTL LS E-TRIG PRL-IN AL22T GNTALBTLEN
ARTLIAY 1B26-1759 9 g 27014 DHMBILEY VN
AliuaR 18a0-1112 8 01a9s SNV 4LE74ARN
AZIUAT 1g20-1112 ) 10 FF FTL LB D-TYPE POS ~ LR SN74L574AN
Aida4 18261759 G IC 8FR TTL LS NON-INY OC0TL P7414 DHOLLB97N
ARTHAG 18201214 3 i6 BOBR YTL LS 300l INE F-INP niees BN74LS1T8N
AZIBAG 1820-0514 2 1 IC GATE TTe NAND gUAD 2-INP 11293 ENT43EM
AZTU4D 18210801 4 1 TRANGISTOR ARRAY 14-PIN PLSTO DIP et 1) Cail4as
ARLEEG 1RE20-1433 & 1 TG BHFP-RGTR TTL LS R-9 SERIAL-IN PRL-DUT G1a95 SN #1640
AZ1851 18580054 4 1 TRANSTETOR ARRAY 16--PIN PLBTED DIP AB480 1B58-0054
ALY g4410-1218 k=3 1 DRYBTAL~& . MRKZ 284830 g4 0-1218
A2 ARDY MISL., PARTS
1200-0473 8 i 16-CONT DEIP DIP~SLDR 12808473
TRER-0634 3 1 24-CONT DIP DIP--5LDR i200-0634
1250600 4 1 i CONT PIN 1. 14-MWH-BSC--G7 80 HEARD 12814608

See introduction to this section for ordering information
*Indicates factory selected value




Table 5-3. Replaceable Parts (Cont'd)

Reference HP Part |c Q - Mifr
. : 1 Description Mfr Part Number
Designation | Number (D ¥ R Code
CHASSTS COMPONENTS (MECHANICALD
S470-8805 & 1 FRONT FRAME 28489 EO26-8805
5320-%800 Q H REAR FRAME ZR4BY E020-5206
S478-883%7 & k3 CORNER STRUT 28480 L0Z0-~-B837
Q3L57-26681 |2 1 CORNER STRUT MOBDIFTED 28480 034097 -26R02
5001-0440 1 z TRIM, SIiDE 22480 5001-044%
SOHER-7242 G 1 TRIM, TOP 284580 5040-7202 USE ENGLISH
5050-9584 Kl 1 STRAP HANDLE 18 IM. 28480 5060-980% FASTENERS
CERL4G-F214 a 1 STRAP HANDLE, CAP-FRONT 284840 E0H-7218
S04G-7220 1 1 STRAP HMANDLE, CAP-REAR 28480 5040~7220
5050-9835 0 i TOP COVER 28480 K060-9835
H060-9BL} L 1 BOTTOM COVER 78480 SGEO-9847
5660-9362 3 i SIDE COVER 28480 5660-9862
5060-088% ¢l H SIDE COVER STANDARD 284840 5060-988Y
heL0~-7201 ) L FOOT {STANDARD) 28480 50407203
LEBO~1345 5 2 TILT STAND 2B%8G 1iuh(-1345
4G40-1685 g 4 HALF CARD CAGE 28480 Loup-16e85
03L47-20101 {3 1 LEFT DECK 284890 0349700201
G4LO7-00102 i 1 RIGHT DECK 28484 G3497-00102
03597-00185 § 1 MAIN DECK 28489 43497-90103
B3497-0010% {6 1 A/D DECK 254890 8549700104
43497-0820% |7 REAR PANEL A/D 28480 D497 -00704%
0349704800 B BOTTOM SHIZLD 28480 G3497-006601
43497-00608 3 TOP SHIELD 23480 43497-00606
G3LG97-00602 [ LEFT SHIELD 28480 43497 ~-005602
a3497~-00603 6 RIGHT SHIELD 28480 $5497-006503%
USE METRIC
43497-00513% B i FRONT SHIELD 284380 D34G7 00604 FASTENERS
G3497-00605 |2 1 LONNECTOR SHIELD 28480 33497~00505
83497-0%701 f7 i3 LEFT SUPPORT 28480 g3497-04%701
03407 -0H7G2 R 1 RIGHT SUPPORT 28480 034G7-0h702
9349704103 3 1 PLATE SI1DE 28480 0346704102
254097043108 I8 1 DEFLECTOR, AR 284380 0345706108
54412385 1 1 HOUSING, FAN FTLTER 28480 S0k1-23%85
03497-51201 1 FAN BRAGCKFT 28430 0358701261
034g7-01204 @ i CONTROL BRACKET 28430 03549701205
03447012140 7 H BATTERY BRACKET 2830 0349701245
035%497-01211 B i REAR BRACKET 28530 03549701206
03597-01207 R H PANEL LATCH BRACKET 284580 03497-01287
1680-0%66 [ 1 HINGE 28480 1600-6968
Lghn~-1859 5 1 REAR COVER 28480 4ghg-185¢
03LgB-0120% P 1 SRACKET-REAR COVER 28480 §3498-01204

NOTFE

MOSY OF THE ABOVE CHASSIS COMPONENTS ARE
TLLUSTRATED IN FIGURES 6-1 TO 6-1%,

See introduction to this section for ordering information
*Indicates factory selected value

5-35



Tabie 5-3. Replaceable Parts (Cont'd)

NOTE

MOST OF THE ABOVE COMPONENTS ARE ILLUS-
TRATED IN FIGURES 6-1 TO &-14,

c .o Mfr
Reference HP Part ¢} oy Description Cod Mfr Part Number
Designation | Number ode
CHASSI1S MOUNTED COMPONENTS (ELECTRICALD
Bl 23497-685061 |g i FAN-COGLING ASSEMBLY 28480 4349768501
BTI 1420-0233 i 1 BATTERY-6Y RECHARGEABLE 28480 14206-0233
Cl 0160-06162 5 2 CAPACITOR-FXE ,{22UF +-180% 200VDC POLYE 28480 3160-0162
cz 0:65-016% 5 CAPACITOR-FXD ,$22UF +-~10% 200YDC POLYE 28480 9160-0162
C3 GI&5~3026 £ i CAPACITOR~FXD 29,088 UF 20VDC 56789 36DXZ293G0208R2A
CR1 1501-0498 1 P4 DIODE-PWR RECT 180V 12A DO-4 ok71s MRLIIZ1
cr2 18031-5496 i DIODE-PWR RECT 180V 12A DO-4 04713 MRIL1Z1
CR3 1202-123%2 7 1 DIODE~ZNR 5.6V 28480 1802-123%2
F1 2119-0043 8 i FUSE 1.5 AMP NTD 256V G 10/126VOPTIONS) 754135 3izel. 5
21106-5063 2 H FUSE .}% AMP NTD 250V (220/250V OPTIONS) 75815 312,750
2110-3564 k] H FUSEHOLDER BODY 12A MAX FOR UL HG027 0431,1657
2110-0565 9 i FUSERQLDER CAP 124 MAX FOR UL 28480 2110-9565
72 2110-¢001 ] FUSE 1A 25QY 1.25X .25 UL 7591% 31206461
1400-0008 9 i FUSEMOLDER-BLOCK 15A 2450V 28480 1400-8008
J18 gi00-3121 5 i LINE FILTER 28580 9106-312%
o1 1855-0439 1 3 TRANSISTOR NPH On713 G f2922
S1 3l0l-a481 il 1 SWITCH-PUSHBUTTON 28480 31006-0481
52 3101-2298 H 2 SWITCH-SLIDE 28480 3101-2298
33 310:1-2298 H SWITCH=-SLIDE 28480 3101-2298
TL 4100-5278 7 1 TRANSFORMER-POWER 28586 9106-2629
MISCELLANEQUS COMPONENTS
03497-0k107 7 1 PLATE-BUTCH 2BLk8¢ G348 -GH1G7
7126-8607 ¥4 1 LABEL-METRIC 28480 7128-8607
7122-0058 > 1 PLATE~SERIAL 2830 71722-0038
5040-6843 2 1 EXTRACTOR-PC BOARD 28480 S040-BBL3
5008-9453 & 1 PIN-EXTRACTOR 28480 5000-9G43
315¢~0232 v 1 FILTER-AIR 28480 51500232
7121-1139 K 1 LABEL-3497A COMMANDS 28480 7i21-1139
CONNECTORS
i 12513977 0 1 CONMECTCR 2 PIN M UTILITY 27764 03-36-2023
21 1251-3982 i 1 CONNECTOR 2 PIN F UTILITY 2726M 43-06-1023
1258-0083 1 & CONNECTOR-RF BNC FEM SGL-#HOLE~FR 50-0KM 2880 1250-008%
1518~0991 3 3 BINDING POST S6L SGL-TUR JGK RED 2ELRG 1519-0091%
(GUARD & CURRENT SOURCED
1516-0111 5 2 BINDING POST SGL SG6L~TUR JGK RED 2BLBG 151g-011
(vt INPUT)
81283857 7 1 28480 8129~30657
CABLES
J1z Bl20-3280 3 1 CABLE ASSY-HPIR 28480 8120-3280
Wl 03697-61602 7 1 CABLE (VM TNPUTD 2BLBG 0348Y-61602
8126-3995 2 1 CABLE, BATTERY 2880 §120~3995
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SECTION VI
THEORY OF OPERATION

7-1. INTRODUCTION

7-2. This section of the manual has the theory of opera-
tion for the 3497A mainframes (both HP-IB and Serial
1/0), front panel, and voltmeter option. If the standard
front panef or voltmeter option are deleted, ignore the
explanation for that circuitry., The theory of operation
is separated as follows:

3497A Description - paragraph 7-3

Mainframe Block Diagram Theory of Operation -
paragraph 7-6

Outguard Controller Circuitry Description - paragraph
7-11

HP-IB Circuitry Description - paragraph 7-53

Serial 1/0 Circuitry Description - paragraph 7-55
Timer/Pacer Circuitry Description - paragraph 7-57
Front Panel Circuitry Description - paragraph 7-82
Crossguard Logic Circuitry Description - paragraph 7-99
Inguard Logic Circuitry Description - paragraph 7-110
Voltineter Block Diagram Theory of Operation -
paragraph 7-126

PBC Voltmeter Circuitry Description - paragraph 7-135
BC Current Source Circuitry Description - paragraph
7-209

Power Supplies - paragraph 7-221

7-3. 34974 DESCRIPTION

7-4. The 3497A consists of a mainframe and a variety
of plug-in options. The mainframe is used to control in-
strument operation, including the plug-in options. The
front panel is part of the mainframe, but the plug-in op-
tions are not. The plug-in options do, however, nteed the
mainframe to operate.

7-5. Two different types of mainframes are available for
the 3497A. One mainframe (the standard mainframe)
may be remotely programmed aned controlled by an
HP-IB compatible computer or controller. The other
mainframe may be remotely programmed and controtled
over the Serial I/O Bus (RS$-232C or RS-449/423).
Remote control is the only difference between the two
mainframes; other circuitry in the mainframes is the same
{e.g., Ingnard Logic Circuitry, etc.). Both mainframes
can be locally programmed using the standard front
panel. Local programming is not available, if the stan-
dard front panel is deleted (Option 260).

7-6. MAINFRAME BLOCK DIAGRAM THEORY OF OPERATION

7-7. Refer to Figure 7-1 for the following explanation of
the mainframe block diagram theory of operation (both
Serial 1/0 and HP-IB mainframes).

7-8. The mainframe consists of two major sections,
Outguard and Inguard. The Qutguard Section controls
the operation of the instrument and the digital plug-in
options. It also has the circuitry to interface with the
HP-1B or Serial 1/0, and the front panel. Since the
Outguard Section controls the whole instrument, it also
controls the Inguard Section. Communication between
the inguard and outguard sections is over the Crossguard
Logic Cireuitry. The Inguard Section controls the opera-
tion of the analog plug-in options and the voltmeter
option.

7-9. The Outguard Section consists of an outguard con-
troller, timer/pacer circuitry, front panel, HP-1B or Serial
/O circuitry, and other associated circuitry. The
outguard controller board has the main circuitry which
controls the operation of the instrument. The front panel
is used to display readings and to transfer information
from the keyboard circuitry to the outguard controller.
The HP-1B or Serial 1/0 circuitry transfers information
between the outguard controlier and the HP-IB or Serial
1/0, respectively. The timer/pacer circuitry is used to run
the instrument’s real time clock and output Timer Out-
put and Timer Interval pulses (at the rear panel TIMER
output port).

7-10. The Inguard Section consists of an inguard con-
troller, A/D logic, and (if Option 001 is installed) the
voltmeter circuitry. The inguard controller is the main
circuitry in the inguard section and it controls the opera-
tion of the inguard circuitry, including the voltmeter op-
tion and the analog plug-in options. The A/D logic is used
to controi the A/D (analog-to-digital) operation of the
voltmeter option and is only used if the option is installed.
1t is, however, part of the inguard circuitry whether the
voitmeter option is installed or not.

7-11. QUTGUARD CONTROLLER CIRCUITRY DESCRIPTION

7-12. For the following explanation of the standard
(HP-1B) mainframe, refer to Figure 8-E-3 (Qutguard and
FHP-18 Controller Block Diagram) and Schematic Al
{Outguard Controller and HP-IB Controller). For the ex-
planation on the Serial 1/0 mainframe, refer to Figure
8-E-5 (Outguard and Serial 1/0 Controller Block
Diagram) and Schematic A2 (Qutguard and Serial /0O
Controller). All figures and schematics are located in Ser-
vice Group E.

7-13. The main part of the outguard section, the
outguard controller, consists mostly of the outguard pro-
cessor (U1}, a RAM | and various ROMs. The outguard
processor in conjunction with the ROMs and the RAM
control the digital communication between the front panel
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Figure 7-1. Block Diagram of the 3497A Ma