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HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
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manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
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MANUAL CHANGES

Agilent 4278A MANUAL IDENTIFICATION

. - Model Number: 42/8A
1 kHz/1 MHz Capacitance Meter Date Printed: July 2000

Part Number: 04278-90500

Service Manual

This supplement contains information for correcting manual errors and for adapting the manual to newer instruments that contains
improvements or modifications not documented in the existing manual.

To use this supplement
1. Make all ERRATA corrections
2. Make all appropriate serial-number-related changes listed below

SERIAL PREFIX OR NUMBER MAKE MANUAL SERIAL PREFIX OR NUMBER MAKE MANUAL
CHANGES CHANGES

2936J01770 1
and above

2830001115 2
and above

2830501160 3
and above

<ONew Ttem

ERRATA

Page 1-A30-5 in the pin out table for J1
Exchange the colum labels A30J1B and A30J1A

Page 1-A30-4, Table 1-46, A30 Handler Interface Replaceable Parts List:
See Parts Information Table at the end of this supplement.

NOTE
Manual change supplement are revised as often as necessary to keep manuals as current and accurate as possible. Agilent Technologies
recommends that you periodically request the latest edition of this supplement. Free copies are available from all Agilent Technologies offices.
When requesting copies, quote the manual identification information from your supplement, or the model number and print date from the title
page of the manual.

Date/Div: July 2000/33
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» CHANGE 1

Page 1-A30-4, Table 1-46, A30 Handler Interface Replaceable Parts List:
See the Parts Information Table at the end of this subplérﬁent.

Page 1-A30-5, Figure 1-44, A30 Handler Interface Component Locations:
Replace the component locations with Figure 1

Page 1-A30-5, Figure 1-45, A30 Handler Interface Schematic Diagram:
Partially change the schematic diagram as described next.
e Rename F1 to F2.

e Add F1 to the +5V line as shown next.

. F1 s
A16+5VOUT 1 [\;_T
AT+EVOUT 054

g
AI8+5VOUT

o Replace W1 with J2 and W1 as shown next.

B w2




e Replace W5, W6, and W7 with J4 and W3 as shown next.

+5v
+12V

2
o O d

4 W3
J T2 o )

e Replace W8 with J5 and W4 as shown next.

o Replace W9, W10, and W11 with J6 and W5 as shown next.
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A30X18 | Pin No. [ A30X1A
LGND 1 LGND
LGND 2 LGND
LGND 3 LGND

+5V 4 +5v
+5v 5. +5Y
+5v ] +5V
+12v 7 +12v
LGND 8 LGND
nc 9 nc
nc 10 nc
nc 11 nc
nc 12 nc
nc 13 nc
nc 1% nc
nc 15 nc
JHANDLER 16 At
LGND 17 LGND
D14 18 015
D12 9 |o13
010 20 |on
08 21 09
06 22 |o7
[ 13 23 | DS
02 24 03
00 25 01
LGND 26 /POM_FAIL
INPA 27 JVHA
JRESET 28 3
R/ 29 LGND
/U0s 3¢ | /tos
/KEY_LOCK_INT 31 | ZHDL_TRG_INT
n 32 LGND

Figure 1. A30 Handler Interface Component Locations



Page 1-A31-4 and 1-A31-5, Table 1-48. A31 Handler Interface Replaceable Parts List:
See Parts Information Table at the end of this supplement.
Pag'e 1-A31-7, Figure 1-46. A31 Handler interface Component Locations:
Replace the component locations with Figure 2.
Page 1-A31-7, Figure 1-47. A31 Handler Interface Schematic Diagram:
Partially change the schematic diagram as shown Figure 3.
Page 1-A7-7, Table 1-35. A7 Digital Control Replaceable Parts List (4/4)
Change the version number to 3.10.
See Parts Information Table at the end of this supplement.
NOTE
ROM SET Ver. 3.10 (P/N 04278-86004) consists of four ROMs, from P/N 04278-
85311 to P/N 04278-85314 :
» CHANGE 2
Page 1-A7-7, Table 1-35. A7 Digital Control Replaceable Parts List (4/4)
Change the version number to 3.01.

See Parts Information Table at the end of this supplement.

» CHANGE 3
Page 1-A7-7, Table 1-35. A7 Digital Control Replaceable Parts List (4/4)
Change the version number to 3.02.

See Parts Information Table at the end of this supplement.
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Figure 2. A31 Handler Interface Component Locations
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Table 1. Parts Information

CHANGE| PAGE Note Reference HP Description
Designator Part Number
ERRATA | 1-A30-4 >A A30U12 1820-1199 IC INV TTL LS HEX
1 1-A40-4 »C A30 04278-66532 #201 HANDLER IF
»D A30F1 2110-0741 FUSE 1A 125V
>A A30F1 2110-0046 FUSE 0.5A 125V
»A A30F2 2110-0741 FUSE 1A 125V
>A A30J2 1251-4822 CONN-POST-TP-HDR
»A A30J3 1251-8736 CONN-POST-TP-HDR
»A A30J44 1251-8736 CONN-POST-TP-HDR
»A A30J5 1251-4822 CONN-POST-TP-HDR
>A A30J6 1251-8736 CONN-POST-TP-HDR
»D A30wW4 8159-0005 RESISTOR-ZERO OHMS
»D A30W7 8159-0005 RESISTOR-ZERO OHMS
»D A30W11 8159-0005 RESISTOR-ZERO OHMS
>A A30wW1 1258-0141 JUMPER-REM
>A A30W2 1258-0141 JUMPER-REM
>A A30W3 1258-0141 JUMPER-REM
>A A30wW4 1258-0141 JUMPER-REM
>A A30W5 1258-0141 JUMPER-REM
2 1-A31-4 »C A31 04278-66533 #202 HANDLER IF
>A A31R17 0698-3440 RESISTOR 196 1% .125W
1-A31-5 »A A31U25 1990-1199 OPTO-ISOLATOR
1-A7-7 »C A7U9 04278-85311 ROM OK BITO
»C A7U10 04278-85313 ROM 20K BITO
»C A7U33 04278-85312 ROM OK BIT8
»C A7U34 04278-85314 ROM 20K BIT8
»A 04278-86004 ROM SET Ver. 3.10
3 1-A7-7 »C A7U9 04278-85111 ROM OK BITO
»C A7U10 04278-85113 ROM 20K BITO
»C A7U33 04278-85112 ROM OK BIT8
»C A7U34 04278-85114 ROM 20K BIT8
4 1-A7-7 »C A7U9 04278-85211 ROM OK BITO
»C A7U10 04278-85213 | ROM 20K BITO
»C A7U33 04278-85212 ROM OK BIT8
»C A7U34 04278-85214 ROM 20K BIT8
»: New Item C: Change D: Delete A: Add




MANUAL CHANGES

HP 4278A ' MANUAL IDENTIFICATION
1kHz/1MHz Capacitance Meter Model Number; HP 4278A

. Date Printed: April 1988
Service Manual Part Number: 04278-90500

This supplement contains information for correcting manual errors and for adapting the manual to newer instruments that contains
improvements or modifications not documented in the existing manual.

To use this supplement )
1. Make all E TA corrections
2. Make all appropriate serial-number-related changes listed below

SERIAL PREFIXORNUMBER  MAKE MANUAL CHANGES SERIAL PREFIXORNUMBER  MAKE MANUAL CHANGES
All 1
» New ltem
»ERRATA

‘Front Pages, EXCLUSIVE REMEDIES
Replace the description as the following.
'EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON-
TRACT, TORT, OR ANY OTHER LEGAL THEORY.

NOTE
Manual change supplement are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from ail HP offices. When .
requesting copies, quote the manual identification information from your supplement, or the model number and print date from the title
page of the manual.

Date/Div: July,1993/33

HEWLETT
Page 10of 2 D PACKARD

PRINTED IN JAPAN



Change | Page | Note Reference HP Description
Designator Part Number
1 1-A1-8 | »C A1C41 0180-4251 CAPACITOR-FXD 3300UF
1-A1-10 T3 9100-4764 XFMR-POWER
T4 9100-4765 XFMR-POWER
2100-0726 FUSEHOLDER-CLIP TYPE.25D-FUSE
1-A2-7 A2C31 0180-4402 CAPACITOR-FXD 220UF
1-A4-6 A4CR1 1901-0880 DIODE-GEN PRP
A4CR2 1901-0880 DIODE-GEN PRP
A4CR3 1901-0880 DIODE-GEN PRP
A4CR4 1901-0880 DIODE-GEN PRP
1-A6-11 A6R20 0699-2690 RES 1.28M .1%
' A6R31 0699-2690 RES 1.28M .1%
A6R43 0699-2690 RES 1.28M .1%
1-A6-12 A6R54 0699-2690 RES 1.28M .1%
A6U18 5080-3982 IC HD74LS74AP SE
A6U22 5080-3982 IC HD74LS74AP SE
1-A7-4 A7C23 0180-4403 CAPACITOR-FXD 470UF
A7C24 0180-4403 CAPACITOR-FXD 470UF
1-A7-6 A7U15 1818-5719 IC CMOS 64K EEPROM
A7U39 1818-5719 IC CMOS 64K EEPROM
1-A7-7 A7Y1 1813-0947 CLOCK-OSCILLATOR-XTAL
1-A8-5 A8CR1 to CR10, 1902-1250 DIO-PWR RECT
CR15, CR16
1-A31-4 A31C8 0180-4403 CAPACITOR-FXD 470UF
1-A40-5 A40C10 0180-4403 CAPACITOR-FXD 470UF
»:Newltem C: Change D: Delete A: Add
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Agilent 4278A 1 kHz/1 MHz CAPACITANCE METER
(Including Option 001, 002, 003, 101, 201, 202 and 301)

Service Manual

SERIAL NUMBERS

This manual applies directly to instruments whose serial number
prefix is 2740J and whose ROM-based firmware is version 3.0.

With the changes described in Section 2, this manual also applies to instruments whose serial
number prefix is 2725J and below, and whose ROM-base firmware is version 2.0 and 2.1.
For additional important information about serial numbers, read “INSTRUMENT
COVERED BY MANUAL” in Section 5 of the 4278A Operation Manual.

Agilent Technologies

o.
.

Agilent Part No. 04278-90500
Printed in JAPAN July 2000



Notice

Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard’'s former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a
product name/number was HP XXXX the current name/number is now Agilent XXXX. For
example, model number HP8648 is now model number Agilent 8648.

Contacting Agilent Sales and Service Offices

The sales and service contact information in this manual may be out of date. The latest
service and contact information for your location can be found on the Web at:

http://wwmv agi | ent. cond fi nd/ assi st

If you do not have access to the Internet, contact your field engineer or the nearest sales
and service office listed below. In any correspondence or telephone conversation, refer to
your instrument by its model number and full serial number.

United States
(tel) 1 800 452 4844
(fax) 1 800 829 4433

Canada
(tel) +1 877 894 4414
(fax) +1 888 900 8921

Europe
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Printed in USA  July 2004

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Japan
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Australia
(tel) 1 800 629 485
(fax) (61 3) 9210 5947

New Zealand
(tel) 0 800 738 378
(fax) 64 4 495 8950

Asia Pacific
(tel) (852) 3197 7777
(fax) (852) 2506 9284

Agilent Technologies



Notice
The information contained in this document is subject to change without notice.

This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this document may be photocopied, reproduced, or translated to another
language without the prior written consent of the Agilent Technologies.

Agilent Technologies Japan, Ltd.
Component Test PGU-Kobe

1-3-2, Murotani, Nishi-ku, Kobe-shi,
Hyogo, 6561-2241 Japan

© Copyright Agilent Technologies Japan, Ltd. 1988, 2000



Manual Printing History

The manual printing date and part number indicate its current edition. The printing date
changes when a new edition is printed. (Minor corrections and updates that are incorporated

at reprint do not cause the date to change.) The manual part number changes when extensive
technical changes are incorporated.

April 1988 ... . First Edition (part number: 04278-90500)
July 2000. ... Second Edition (part number: 04278-90500)



Safety Summary

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or with specific
WARNINGS elsewhere in this manual may impair the protection provided by the equipment.

In addition it violates safety standards of design, manufacture, and intended use of the
instrument.

The Agilent Technologies assumes no liability for the customer’s failure to comply with these
requirements.

Ground The Instrument

To avoid electric shock hazard, the instrument chassis and cabinet must be connected to a
safety earth ground by the supplied power cable with earth blade.

DO NOT Operate In An Explosive Atmosphere

Do not operate the instrument in the presence of flammable gasses or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

Keep Away 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 the 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 NOT Service Or Adjust Alone

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
perform unauthorized modifications to the instrument. Return the instrument to a Agilent
Technologies Sales and Service Office for service and repair to ensure that safety features are
maintained.

Dangerous Procedure Warnings

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 extreme caution when handling, testing, and adjusting
“ this instrument.




Certification

Agilent Technologies certifies that this product met its published specifications at the time

of shipment from the factory. Agilent Technologies further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institution’s calibration facility, or to the calibration
facilities of other International Standards Organization members.

Warranty

This Agilent Technologies instrument product is warranted against defects in material and
workmanship for a period of one year from the date of shipment, except that in the case of
certain components listed in General Information of this manual, the warranty shall be for the
specified period. During the warranty period, Agilent Technologles will, at its optlon either
repair or replace products that prove to be defective.

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

Agilent Technologies warrants that its software and firmware designated by Agilent
Technologies for use with an instrument will execute its programming instruction when
property installed on that instrument. Agilent Technologies 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, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside the environmental specifications for the product, or improper site
preparation or maintenance.

No other warranty is expressed or implied. Agilent Technologies 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. Agilent Technologies
shall not be lable for any direct, indirect, special, incidental, or consequential damages,
whether based on contract, tort, or any other legal theory. '

Assistance

Product maintenance agreements and other customer assistance agreements are available for
Agilent Technologies products.

For any assistance, contact your nearest Agilent Technologies Sales and Service Office.
Addresses are provided at the back of this manual.

vi



SAFETY SYMBOLS

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

NOTE

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 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with wiring terminals to indicate
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 fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installa-
tion (operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal
structures.

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

Alternating or direct current (power line).

A WARNING denotes a hazard. It calls attention to a procedure,
practice, condition or the like, which, if not correctly performed or
adhered to, could result in injury or death to personnel.

A CAUTION sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result damage to or destruction of
part or all of the product.

A NOTE denotes important information. it calls attention to a
procedure, practice, condition or the like, which is essential to
highlight.
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SECTION 1

SERVICE

1-1. INTRODUCTION

This section provides information and instructions for servicing the HP 4278A 1kHz/1MHz
Capacitance Meter.

1-2. SAFETY CONSIDERATIONS

This section contains WARNINGS and CAUTIONS that must be followed for your protection
and to avoid damaging the equipment.

WARNING
THE MAINTENANCE DESCRIBED HEREIN IS PERFORMED WITH POWER SUP-
PLIED TO THE INSTRUMENT AND THE PROTECTIVE COVERS REMOVED. SUCH
MAINTENANCE SHOULD BE PERFORMED ONLY BY SERVICE-TRAINED PER-
SONNEL AWARE OF THE HAZARDS INVOLVED ( FOR EXAMPLE, FIRE AND
ELECTRICAL SHOCK ). WHERE MAINTENANCE CAN BE PERFORMED WITHOUT
POWER APPLIED, THE POWER SHOULD BE REMOVED. BEFORE ANY REPAIR
IS COMPLETED, ENSURE THAT ALL SAFETY FEATURES ARE INTACT AND

FUNCTIONING AND THAT ALL NECESSARY PARTS ARE CONNECTED TO THEIR
MEANS OF PROTECTIVE GROUNDING.

1-3. DISASSEMBLY

In order to repair or replace an assembly, the assembly must be removed from the instru-
ment. The disassembly procedures are outlined in paragraph 4-7, DISASSEMBLY, in Sec-
tion 4 of the "HP 4278A MAINTENANCE MANUAL" ( PN 04278-90100 ).

1-4. REPLACEABLE MECHANICAL PARTS LIST

The replaceable mechanical parts are listed in Tables 1-1 to 1-6.
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Table 1-1. Major Mechanical Parts ( Exploded View )

Reference Part Number Qty. Description
Designator
1 5041-6819 2 Front Cap
2 5060-9804 2 Strap Handle
3 5041-6820 2 Rear Cap
4 5060-9942 2 Side Cover
5 5021-5806 1 Rear Frame
6 5021-5837 4 Corner Strut
7 5061-9435 1 Top Cover
8 5040-7202 1 Top Trim
9 5021-5805 1 Front Frame
10 5040-7201 4 Foot
11 1460-1345 2 Tilt Stand
12 5061-9447 1 Bottom Cover
13 5001-0440 2 Side Bottom
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Table 1-2. Front Panel Components

Reference Part Number Qty. Description
Designator

1 04278-00201 1 Panel, Front

2 04278-40001 1 Bezel
3150-0541 1 Filter
04278-00205 1 Plate
04278-00203 1 Sub Panel

3 04278-25001 1 Rubber Key
04278-40005 1 Bezel

4 0370-2446 1 Knob

5 1250-0252 4 BNC Connector
5040-3324 4 insulator
5040-3325 4 Insulator
2950-0035 4 Nut

6 1510-0130 1 Binding Post
2190-0084 1 Washer
2950-0006 1 Nut

7 5041-0564 1 Key Cap
3101-2216 1 Power Switch
04278-01203 1 Plate
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Table 1-3. Front Panel Assembly Components

Refer to Table 1-4

Reference Part Number Qty Description
Designator
1 04278-01202 1 Holder
0535-0031 2 Nut
2 04278-40002 1 Bezel
04278-08001 1 Spring
0535-0031 2 Nut
04278-40003 1 Knob
04278-66510 1 A10 Memory Card Board
0515-0920 2 Screw
2190-0584 2 WSR-LK HLCL
3050-0891 4 Washer(F)
0535-0004 2 Nut(M3)
3 04278-66590 1 AS0 KEY&DISP Control Unit
4 04278-66559 1 A9 Keyboard Unit
5 04278-61615 1 Cable Assembly(3-Pin)
6 04278-66513 1 A13 DC-AC CONVERTER Board
7 04278-00624 1 Shield Case
1400-1048 1 Edge Saddie
8 04278-61630 1 Cable Assembly(3-Pin)
9 04278-61616 1 Cable Assembly(12-Pin)
10 04278-61102 1 A91 LLCD module
11 04278-61631 1 Cable Assembly(2-Pin)
12 04278-00205 1 Plate
3150-0541 1 Filter
04278-40001 1 Bezel
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Table 1-4. Input Switch Assembly

Reference
Designator

Part Number

Qty.

Description

W =

O O~NOO

04278-66590
04278-61631
04278-61616
04278-66508
04278-00621
04278-00623
0515-1005

04278-61608
04278-00620
04278-00622
0515-1550

04278-40002

[ N N e e e

KEY&DISP Control Unit
Cable Assembly ( 2-Pin )
Cable Assembly ( 12-Pin )
A8 INPUT Switch Board
Shield Box ( Circuit Side )
Shield Box ( Circuit Side )
Screw

Magnet Coil Assembly
Shield Box

Shield Box

Screw

Bezel




Table 1-5. Shield Case and Heat Sink

A3 BOARD ?

4

— 7

/

I

|

|4
— —— -
O, @®
A5 BOARD
L / ]
——_-| 4
] —{ —
Board | Reference Part Number Qty Description
No. Designator
Al 04278-00601 1 Shield
04278-00602 1 Shield on circuit side
04278-01204 1 Heat Sink for CR28, CR29, and
CR30
0340-1126 1 Heat Sink for CR30
A2 1205-0095 4 Heat Sink for Q5, Q6, Q8 and Q9
A3 1 04278-00605 1 Shield
04278-00606 1 Shield on circuit side
2 04278-00611 1 Shield
3 04278-00603 1 Shield
04278-00604 1 Shield on circuit side
4 04278-00607 1 Shield
04278-00608 1 Shieid
5 04278-00609 1 Shield
04278-00610 1 Shieid on circuit side
6 04278-00612 2 Shield
A4 -- 1205-0095 4 Heat Sink for Q1, Q2, Q4, and Q5
-- 1205-0318 2 Heat Sink for U4 and U8
A5 7 04278-00619 1 Shield
8 04278-00617 1 Shield
9 04278-00618 2 Shield
10 04278-00616 1 Shield
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Table 1-6. Rear-Panel Components

Reference Part Number Qty Description
Designator
1 04278-61620 1 Cable Assembly (include the Power
Switch PN 3101-2216)
2 1250-0083 1 Connector BNC
0360-1190 1 Lug
2190-0016 1 Washer
2950-0001 1 Nut
04278-61617 1 Cable Assembly(2-Pin)
3 04278-00212 1 Blank Panel
4 Option Assembly (refer to Main-
tenance Manual)
5 04278-61001 1 Fan Assembly
0515-1598 4 Screw
2190-0586 4 Washer
6 3101-2298 1 Switch
0361-0010 2 Revet
7 04278-61619 1 Cable Assembly
8 2110-0565 1 Cap
2110-0381 1 Fuse (3A slow) for 100/120V
2110-0566 1 Fuse Holder
2110-0569 1 Nut
9 04278-61002 1 Filter Assembly
0515-0910 2 Screw
2190-0586 2 Washer




1-5. THEORY OF OPERATION

The theory of operation is organized into two sections: a discussion of basic theory, and a
block diagram level discussion. The basic theory discussion explains the HP 4278A’s princi-
ple of operation and how the HP 4278A’s high measurement accuracy and its fully auto-
mated measurement performance are achieved. The block diagram discussion uses signal
flow analysis to describe the HP 4278A’s overall circuit operation.

1-5-1. BASIC THEORY

The following description explains the measurement principles of the HP 4278A 1kHz/1MHz
Capacitance Meter. It is important to have a sound understanding of the basic concepts and
operating principles before advancing to the circuit board description.

[ Voltage-Current Ratio Measurement Method ]

The 4278A’s measurement function is based on the vector voltage-current ratio measure-
ment principle in which the impedance or admittance of the Device Under Test (DUT ) is
determined by measuring the vector-ratio between the voltage across the DUT and the cur-
rent through it. Refer to Figure 1-1.

DUT

Z=vfi

Z is the impedance of the device under test, v is the amplitude of the signal voit-
age applied across the device, and i is the current through the device.

Figure 1-1. Voltage-Current Ratio Measurement Method.
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[ Transducer ( -V Converter ) ]

The current through the DUT is detected by a current-to-voltage ( |-V ) converter using a
resistor ( Range resistor, Rg ) in the feedback circuit. See Figure 1-2. The |-V converter
generates a current flow through the range resistor equal to the current through the DUT.
Therefore, the output voltage of the 1-V converter is equal to the product of the current
through the DUT and the range resistor value. Accordingly, the impedance is calculated
using the voltage across the DUT, the output voltage of the I-V converter, and the value of
the range resistor. The potential at the LOW terminal is approximately zero ( the feedback
node is at virtual ground ), therefore, the range resistor value has no effect on the current
through the DUT.

- o €s
{x .
—— lr
HIGH LOW —
DUT O AA o—0 €1
Rr
Zx
+
Range-Resistor Amplifier
v
_ es _er _ €es
X ==X " Rr - 2x = Rre—r

Figure 1-2. Voltage-Current Ratio Method Using the I-V Converter



[ Vector Voltage Detector ]

The Vector Voltage Detectors ( abbreviated as VVD ), detect all Real and Imaginary vector
components of the test signal applied to the DUT, and the voltage across the range resistor,
which is proportional to the current through the DUT. The VVD circuit performs analog-to-
digital ( A-D ) conversion of the four vector components. Figure 1-3 shows a simplified block
diagram of a VVD circuit consisting of a phase detector and an integrator. The phase detec-
tor is constructed using a synchronous switch which is controlled by a detecting pulse
whose frequency is the same as that of the signal to be detected. The switched signal is
integrated, and the output voltage of the integrator is proportional to the inphase component
of the input vector voltage.

same frequency

.

Figure 1-3. Vector Voltage Detector
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To digitize the analog voltage, the analog voltage is integrated for a predetermined period of
time ( charging the capacitor ), then the time required for a reference input to integrate
"down" to zero ( discharging the capacitor ), is measured and this time is proportional to the
analog voltage ( Dual-slope integration ). If the integration time is constant, the time required
to discharge the capacitor is proportional to the unknown input voitage ( in this case, the
inphase component of the input signal ), refer to Figure 1-4.

UNKNOWN [ n—
INPUT VOLTAGE

KNOWN CONSTANT
CURRENT

OUTPUT WAVEFORM

I
<
e e

' KNOWN CONSTANT PERIOD ! TIME PROPORTIONAL TO
UNKNOWN VOLTAGE

Figure 1-4. Dual-slope A-D Converter
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[ Vector Impedance Calculation ]

Figure 1-5 shows a simplified impedance measurement circuit. e, is the voltage applied
across the DUT, € is the voltage across the range resistor which is proportional to current
flowing through the DUT. The Real and Imaginary components of each voltage are detected
using a phase detector, and the detected voltages are converted using an A-D converter.
The digital block calculates the impedance parameter using the digital values: €,0°),
€;(90°), ,(0°), and €,(90°).

Cv Phase evo ,eVQQeLO €490
A-

Detector
D
ei S Converter
Ev : '
4 e . |
A :
4 OO+A
90°%+A
DUT
HIGH LOW Range
Resistor

€,(90°) x €,(0°) - €,(0°) x €,(90°)

c [ Cp =
—-IP wxRrx(eLf°)* +€,(90°)%)
Oty —o0 <
' “G” o e,-(o°)xev(o°)+ei(9o°)xev(90°)
) Rrx (e, 0°)* +€,(90°)%)
€,(0°)% + e,90°)?
[ cs = 1 1
. ESk WX Rr x ( €,(90°) x €40°) - €,(0°) x €,90°) )
—-"W\— <
ESR - Rrx ( €{0°) x ,(0°) + €(90°) x €,(90°) )

€;0°)* + €,(90°)*

Figure 1-5. Vector Impedance Calculation
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Figure 1-6. Analog Measurement Section Block Diagram



1-5-2. BLOCK DIAGRAM DISCUSSION

The following discussion describes the Analog Measurement and Digital Control sections.

[ ANALOG MEASUREMENT SECTION ]

A block diagram of the HP 4278A analog measurement section is shown in Figure 1-6. The
analog measurement section consists of four subsections: (1) Signal Source, (2) 1 kHz
Transducer, (3) 1 MHz Transducer, and (4) Vector Voltage Detector. An explanation for each
subsection follows.

[ Signal Source ]

The test signal is either a 1 kHz or 1 MHz sine wave, derived from the 8 MHz crystal
oscillator on the A2 board. In the case of the 1 kHz test signal, the output of the 8
MHz crystal oscillator is divided down by three dividers in series ( divide by 2, 500, and
8 ), and is filtered with a 1 kHz LPF before being output. In the case of 1 MHz test
signal, the output of the 8 MHz crystal oscillator is divided by 8, and is filtered using a 1
MHz LPF before being output. The OSC level is selected using a resistance voltage
divider. The DC offset voltage of the OSC level is canceled by the DC offset-cancelling
circuit.

The relay control and the local power regulator circuits are used to control the relays
on the input switch ( A8 board ).
[ 1 kHz Transducer ]
The 1 kHz transducer consists of two parts:
1. An |-V converter which converts the current through the DUT to a voltage.
2. The output of the differential amplifier is the voltage across the DUT.
In the 1kHz Transducer an |-V converter, as described in the Basic Operating Theory, is
used. To achieve a wide dynamic measurement range ( 100 uF to 100 pF ), six range

resistors are used, one for each range.

A differential amplifier is used to detect the voltage applied to the DUT by subtracting
the LpoT voltage from the Hpot voltage.



[ 1 MHz Transducer ]

The 1 MHz transducer consists of the first null amplifier, 1-V Converter, and C-Offset
Circuit.

(1) First Null Amplifier

The 1 MHz Transducer I-V Converter is used as an ammeter. Even if the 1 MHz
transducer is an ideal ammeter, some residual impedance of the connecting cables
exists between the low lead of the DUT and the ideal ammeter which will result in
an error voltage, and it will not completely nulled at the LOW terminal. So the
voltmeter will measure the voltage which will is added the residual voltage to the
voltage across the DUT. To cancel the residual voltage, a voltage is feedback from
the Lrot Terminal to the first null amplifier and transformer. See Figure 1-7.

residual

voltage .
\L residual impedance
-
I

residual voltage
+

voltage across the DUT

To cancel the voltage
of the residual impedance

null
residual impedance
o9

Lo ———d o & null
° voltage across the DUT
N
L~
1st Null Amp

Figure 1-7. First Null Amplifier
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(2) 1-V Converter

The |-V Converter consists of three parts: the second null amplifier, a range resistor,
and a ranging current divider. The basic block diagram of the 1 MHz |-V converter
is shown in Figure 1-8. The |-V converter theory of operation is described in the
Basic Operating Theory. The amplifier shown in Figure 1-8 is the second null am-
plifier. The resistor shown in Figure 1-8 is a fixed value range resistor. When the
high accuracy mode is set to OFF ( normal mode ), the range resistor is approxi-
mately 5.7 kQ. When the high accuracy mode is set to ON, the range resistor is set
to approximately 20 kQ. The range resistor sets the measurement range to the
16 pF range.

I-Vv Converter

Figure 1-8. 1 MHz |-V converter.
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The measurement range is determined by a single fixed value range resistor, so
there is only one measurement range. So the measurement range can not be
changed to adapt to the DUT. To get around this problem, a ranging current di-
vider is used. The ranging current divider consists of the transformer current di-
viders and associated control switches. The simplified block diagram of the series-
connected transformer ranging current dividers is shown in Figure 1-9. Each rang-
ing current divider transformer divides the current input to it by two. This function
of switching the connection of transformers is used to adapt to the fixed measure-
ment range for measuring the current through the DUT by measuring known frac-
tional parts of the current through the DUT ( ratiometric measurement, if the total
current is divided by 2, to bring the current to be measured within the fixed mea-
surement range, then the actual current through the DUT is twice the value of the
measured current, 2:1 ratio ).

A
-

1 .
g‘ A
L L > Q!
C - \J
OFF OFF

1 .
74 J,

Figure 1-9. Ranging Current Divider

ON



When the DUT is a capacitor, the current through the capacitor is proportional to
the capacitance value when the voltage is constant. When a higher value capacitor
( > 16 pF ) is connected, the current through the capacitor is higher in proportion to
its capacitance value. Refer to Figure 1-10. When the measurement range is set to
greater than the 16 pF, the ranging current divider is connected between the Lcur
Terminal and the |-V converter. The current through the DUT is divided by the
ranging current divider so that the current through the range resistor will be ap-
propriate for the 16 pF range.

one range current
—

Ranging
| Current
Divider

Figure 1-10. 1-V Converter with the ranging current divider (1)

When a lower value capacitor ( < 16 pF ) is connected, the current through the
capacitor is lower in proportion to the capacitor's value. Refer to Figure 1-11.
When the measurement range is set to less than 16 pF, the ranging current divider
is connected in the feedback circuit in series with the range resistor. The current
through the DUT is multiplied by the ranging current divider which adjusts the cur-
rent through the range resistor to be appropriate for the 16 pF measurement range.

S} one range current
Ranging —

Current

Divider

Figure 1-11. I-V Converter with the Ranging Current Divider (2)
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(3) C-Offset Circuit

The C-Offset Circuit is used for accurately measuring low dissipation factors when
the HP 4278A is set to the high accuracy mode. See Figure 1-12. The current
through the capacitor under test is divided into two components: Ir and I¢. The
value of the Ic component is much greater than the Ir component, so it is easy to
accurately measure the /c component, but it is difficult to accurately measure the Ir
component, which is very small. In the case of the 1 MHz Transducer, since the C-
offset circuit gives a minus value for the J¢ component to 7 value, the Ic compo-
nent value is almost canceled, so the Ir component value can be measured accu-
rately by using the sensitive ammeter.

Image
I
= ()
2/ 1c L. I
1
|
|
{
|
! Ireal
Ir
: C-offset
Circuit
el | o Image
I ] 1 "—l‘
! I & .
] A .
—t O e |y
d ! Jl Ir |
e o = - — — —
~, |
) DUT :
1
1
) lreal
v Vv Ir
-Ic
A 4

Figure 1-12. C-Offset Circuit Basic Theory
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The C-offset circuit consists of three parts: a reference capacitor, a transformer,
and a C-offset current divider. Refer to Figure 1-13.

Icref | I
-Icref +"IC

C-offset
Current
Divider

} =-Ic

Figure 1-13. C-Offset Circuit

First part is the reference capacitor, which is used to shift the current phase by 90°
from the signal voltage from the Heot terminal, therefore the phase shifted current
is almost inphase with the current ( Ic component ), through the capacitor under
test.

The second part is the transformer, which is used to invert the phase of the above
phase shifted current in order to cancel the Ic¢ current component.

The third part is the C-offset current divider, which is used to set the above inverted
current to almost the same magnitude as the I¢ component of the current, so the
output current through the C-offset current divider is almost same as Ic. The C-
offset current divider's structure is as same as the Ranging current divider, refer to
the above description ( (2) I-V Converter ).
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[ Vector Voltage Detector |

The HP 4278A uses four phase detectors, and four multi-slope A-D converters to simul-
taneously detect and measure all of the inphase and 90° phase shifted components of e,
and ¢; ( four components ). Then the measurement error may be caused by any unbalance
between the four phase detectors, and between the four multi-slope A-D converters. In
order to minimize measurement errors caused by the unbalance and to achieve the high
measurement accuracy, the HP 4278A detects the four unknown voltages more than once
with different channel combination, and compensates errors each other. Refer to Figure 1-
14.

eV Multi-Slope
A-D Converter
ro

A-D Converter|

1
I
|
: Multi-Slope
!
I
|
|

EBX— Multi-Slope
A-D Convertor

Multi-Slope
% A-D Converter
0°+A |90°+A

Detection
Phase
Generator

Figure 1-14. Vector ratio Detector
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[ DIGITAL CONTROL SECTION |

A simplified block diagram of the 4278A digital control section is shown in Figure 1-15. The
digital control section of the 4278A is mainly included in the A7 board assembly, and the
digital control circuit contains one 16-bit CPU for the data manipulation, the programmed
ROMs, the RAMSs, the optional interface, and the EEPROMSs in which error calibration data,
compensation data, and so on.

! — —)
cPU [ l[ : ANALOG
|
ROM l F‘Epmﬂ RAM MEASUREMENT
| T ; SECTION
| System !

Clock
Generator

i | Display Front Panel <:
- P Ton | e

‘ Control Key Con:ro14\ A10 "‘|
i L_-_—y' MEMORY  CARD (A MEMORY
= l—! INTERFACE : CARD
A91 A9 L___-_— T _J
LCD ' | KEYBOARD i

LoMODULE )

A20 o
HP-1B
I
I

HP-IB

Connector

\Z - -
Handler v A30/A31 |
Interface ||| ——=) HANDLER INTERFACE K::
Connector (OPTION 201/202)

A | (OPTION 201/202) |

o _
Scanner A40 I
i SCANNER INTERFACE (:—_—_
Interface CEm— h
(OPTION 301)
Connector Ly I___ o o ]

Figure 1-15. Digital Control Section Block Diagram

(OPTION 101)
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1-6. SERVICE SHEET

The service sheet for each board provides information about the board. Each service sheet
is organized into six sections: Circuit Operation Theory, Troubleshooting Aids, Replaceable
Parts List, Board Connector Pin Assignment, Component Locations, and Schematic
Diagrams.

1-6-1. CIRCUIT DESCRIPTION

The circuit description provides a detailed description of the function of each board.

1-6-2. TROUBLESHOOTING AIDS

The troubleshooting aids provide to help you troubleshoot problems in the HP 4278A.
Usually the troubleshooting aids consist of a list of jumpers, a list of test points, and the
troubleshooting information. The jumper list shows the strapping configuration for each
jumper. The test point list gives a description of the signal at each test point. The trouble-
shooting information includes waveforms for troubleshooting the board, and the measure-
ment setup for viewing the waveform is listed next to the waveform figure. ( Refer to Figure
1-16 ).

Setting up the oscilloscope:
(1) Set the oscilloscope inputs to DC coupled ( 1 MQ).
(2) The settings ( using a 1:1 probe ) for channel A and B, and the time base setting

are displayed with the waveform. ( Refer to Figure 1- 16.) When a 10:1 probe is
used, the channel A and B settings must be divided by 10.

CHANNEL A CHANNEL B Time Base
Vertical Setting Vertical Setting Setting

N 7

5.9 Vodiv 5.98 Vodiv 280 nesdiv

T

CHANNEL A
Waveform

CHANNEL B {

Waveform

Figure 1-16. Oscilloscope Setup
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1-6-3. REPLACEABLE PARTS LIST

The replaceable parts list provides information on the replaceable parts.

[ Abbreviations ]

Table 1-7 lists all abbreviations used throughout the manual. In some cases, three forms of
the same abbreviation are used: all upper case, all lower case, and mixed upper and lower
case. Abbreviations used in the parts lists are always upper case, and mixed upper- and

lower-case letters.

Table 1-7. List of Reference Designators and Abbreviations

assembly
motor
battery
capacitor
coupler
diode

= delay line

Wonow o

= device signaling (lamp)

amperes

amplifier

. = beat frequency oscillator

= beryllium copper
= binder head

= bandpass

= brass

= backward wave oscillator

counter-clockwise
ceramic

cabinet mount only
coefficient
common
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

= deposited carbon
= drive

Wk W oMWW B H o

= electrolytic
= encapsulated
= external

farads
femto = 10713

[T

= giga = 10°
= germanium
= glass

= ground(ed)

automatic frequency control

gREO RS

Lo}

LK WASH

LPF

M

MET FLM
MET OX
MFR
MINAT
MOM
MTG

MY

N/C

NI PL
N/O
NPO

)

[ TR T

]

Wowow oW omowumun

oo oa

REFERENCE DESIGNATORS

misc electronic part P
fuse Q
filter R
jack RT
relay s
inductor T
meter TB
mechanical part TP
ABBREVIATIONS
Qenries NPN
hexagonal
mercury NRFR
hour(s}
hertz NSR
intermediate freq.
impregnated
incandescent OBD
include(s) OH
insulationfed) ox
internal
kilo = 1000 P
left hand PC
linear taper r
lock washer PH BRZ
logarithmic taper PHL
low pass filter PIV
PNP
milti = 1073
meg = 10° P/O
metal film POLY
metallic oxide PORC
manufacturer POS
minjature POT
momentary PP
mounting PT
"mylar"” PWYV
nano = 10°
normally closed
neon RECT
nickel plate RF
normally open RH
negative positive zero
(zero temperature RMO
coefficient) RMS

= plug
transistor
resistor
thermistor
switch

= transformer

= terminal board
= test point

oo

= negative-positive-
negative

= not recommended for
field replacement

= not separately
replaceable

order by description
oval head
oxide

woaon

= peak

= printed circuit

= pico = 10712

= phosphor bronze

= Phillips

= peak inverse voltage

= positive-negative-
positive

= part of

= polystyrene

= porcelain

= position(s)

= potentiometer

peak-to-peak

oint

peak working voltage

rectifier

radio frequency
round head or
right hand

rack mount only
root-mean square

0o

U = integrated circuit

v = vacuum, tube, neon
bulb, photocell, etc.

VR = voltage regulator

w = cable

X = socket

Y = crystal

RWV = reverse working
voltage

S-B = slow-blow

SCR = screw

SE = selenium

SECT = section(s)

SEMICON = semiconductor

SI = silicon

SIL = silver

SL = slide

SPG = spring

SPL = special

SST = stainless steel

SR = split ring

STL = steel

TA = tantalum

TD = time delay

TGL = toggle

THD = thread

TI = titanium

TOL = tolerance

TRIM = trimmer

TWT = traveling wave tube

i = micro = 10'6

VAR = variable

VDCW = dc working volts

w/ = with

w = watts

WIV = working inverse
voltage

wWwW = wirewound

w/0 = without

0001-9700
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[ Replaceable Parts Lists ]

Tabie 1-8 lists the names and address of the manufacturers identified by the Manufacturer
In most cases the information given for each part includes the

Code in the parts lists.
following:

1. Hewlett-Packard part number

2. Quantity used in the assembly--given only once, at the first appearance of the part

3. Five-digit code representing the manufacturer

4. Manufacture’s part number

Table 1-8. Component Manufactures

Mir Manufacturer Name Address Zip Code
Code

$0545 NEC ELECTRONICS LTD MTN VIEW CA US 94043
S0562 TOSHIBA CORP TOKYO JP

S4013 HITACHI AMERICA LTD SUNNYVALE CA US 94088
01121 ALLEN-BRADLEY CO INC EL PASO TX US 7993%
01295 TEXAS INSTRUMENTS INC DALLAS . TX US 75265
03888 K D I PYROFILM CORP WHIPPANY NT 07981
04713 MOTOROLA INC SEMI-COND PROD PHOENIX AZ US 85008
07263 FAIRCHILD CORP MOUNTAIN VIEW CA US 84042
08922 BURNDY CORP NORWALK CT US 06856
18548 YARO SEMICONDUCTOR INC GARLAND TX US 75046
11238 CTS CORP BERNE DIV BERNE IN US 46711
13606 SPRAGUE ELECTRIC SEMICON DIV CONCORD NH 03301
14433 ITT SEMICONDUCTORS DIV TUSTIN CA US 82680
16299 CORNING ELECTRONICS RALEIGH NC US 27604
19701 MEPCO/CENTRALAB INC WEST PALM BEACH FL US 33407
24048 TRANSITRON ELECTRONIC CORP WAKEFTELD MA 01880
24548 CORNING ELECTRONICS SANTA CLARA CA US 85050
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA US 95052
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3LS8S RCA CORP SOLID STATE DIV SOMERVILLE NI

36161 AAVID ENGINEERING INC LACONIA NH US 03247
32293 INTERSIL INC CUPERTINO CA CaA 85014
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA US 94086
34371 HARRIS CORP MELBOURNE FL US 32901
5576 SYNERTEK SANTA CLARA CA 95051
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
73138 BECKMAN INDUSTRIAL CORP FULLERTON CA US 92632
73898 J F D ELECTRONICS CORP BROOKLYN NY 11218
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75915 LITTELFUSE INC DES PLAINES IL US 60016
76381 3M CO ST PAUL MN US 55144
ON171 UNITRODE CORP LEXINGTON MA US 02173
91637 DALE ELECTRONICS INC EL PASO TX US 79936
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[ Ordering Information ]

When ordering a replacement part listed in the Replaceable Parts List, specify the Hewlett-
Packard part number and the quantity required, and send the order to the nearest Hewlett-
Packard office.

When ordering a part not listed in the Replaceable Parts List, state the full instrument model
number and serial number, describe the function of the part, and give the quantity required.
Send the order to the nearest Hewlett-Packard office.

[ Direct Mailing Ordering }

Within the United States, Hewlett-Packard supplies parts through a direct mail order system.
Advantages of using the system are:

-- Direct order and shipment from the HP Parts Center in Mountain View, California

--  No maximum or minimum on any mail order ( there is a minimum order amount for
parts ordered through local HP offices when the order requires billing and invoicing

)

-- Prepaid shipping ( there is a small handling charge for each order )
-- No invoices, a check or money order must accompany each order

Mail order forms and specific ordering information are available through your local HP office.
Addresses and telephone numbers are given in the back of this manual.
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1-6-4. BOARD CONNECTOR PIN ASSIGNMENT
The board connector pin assignment provides the pin assignment information by using the

signal names listed in Table 1-9. Then each pin assignment of each board is shown with
each component locations.

Table 1-9. Signal Name Used In the Pin Assignment (1/2)

Signal Name Description
/SACS0 to /ACS7 Analog Board Select Signal
AD_GNDIto AD_GND4 | Common ground for each phase detector and A-D
Converter
AGND Analog circuit ground
ANAI to ANAG Address bus lines for the analog boards
ANDO to AND?7 Data bus lines for controlling the analog boards
/JANLDS Analog Board Data Strobe Signal
ANR/ W Data Read/Write Signal
JAS Address Strobe Signal
Al to 420 Address bus lines
/JCARD LDS Memory card lower data strobe
/CARD R/W Memory card read/write signal
/SCLKI6MH:z 16 MHz Clock
CLK2MHz 2 MHz Clock
CLKSMH:z 8 MHz Clock
/DTACK Data acknowledge signal
DO to DI5 HP-1B DIO line
E Handler interface access enable
Edutlk Voltage signal across the DUT at 1 kHz
EOC _INT Interrupt signal of the end of the A-D conversion
Errlk Voltage signal across the range resistor at 1kHz
ETEST Test signal for the self test
/HALT Halt Signal
/HANDLER Handler Interface Select Signal
/JHDL TRG INT Trigger Interrupt Signal from Handler interface
/ID0 to /ID7 Board ldentification Signal
JINT _FRM _STD IF Interrupt from HP-IB Interface
JINT_TO _STD IF Interrupt to HP-IB Interface
/KBD INT interrupt from the keyboard
/KEY DSP CTL Keyboard and display control signal
/KEY LOCK INT Keylock interrupt signal from the handler interface
/KI1to /K3 Input switch board relay control signals
/LDS LLower data strobe
LGND Logic circuit ground line
/MEM CARD Memory Card access signal
PD_GNDIto PD_GND2 Ground lines for the phase detectors
/POW _FAIL /ALARM signal to the handler interface
/REAR_TRG INT Trigger interrupt signal from the EXT.TRIGGER con-
nector on the rear panel
/RESET Reset signal
R/ W Read/write signal
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Table 1-9. Signal Name Used In the Pin Assignment (2/2)
Signal Name Description
/SCANNER Scanner interface access signal
/SCANNER_INT Interrupt signal from the scanner interface
/STD_IF HP-IB interface access signal
/UDS Upper data strobe
V_DCltoV__DC4 A-D Counter signal
J/VMA Valid memory address signal
/VPA Valid peripheral signal
IMLOC 1 MHz Local oscillator
iM 4 MHz
8F 8 MHz
+I12VFAN +12 V for the cooling fan
+5V _MEM__CARD +5 V for the memory card
+5VRLY +5 V for the input switch relay
-I2VFAN -12 v for the cooling fan

1-6-5. COMPONENT LOCATIONS

The component locations provides you with component position information.
1-6-6. SCHEMATIC DIAGRAMS

A schematic diagram provides circuit information for each board. Figure 1-17 shows the
symbols used in the schematic diagrams.
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DANGEROUS VOLTAGE, EXCEEDS 1000 VOLTS

Knob control

Scerewdriver adjustment

Circuit assembly boarderline

Asterisk denotes a factory selected value. Value shown is typical, part
may be omitted.

Bead inductance.

Circuit board pattern inductance

Heavy line indicates main signal path.
Heavy dashed line indicates main feedback path.
Wiper moves towards CW with clockwise rotation of eontrol (as viewed

from shaft or knob).

Numbered test point. Measurement aid provided.

Denotes wire color code. Code used is the same as the resistor color code
(e.g., 9.4.7 denotes white/yellow/violet).

Encloses front panel
designations.

Shielded area

Indicates direct conducting conneection to earth.

Indicates conducting connection to chassis or frame.

Indicates circuit common connection.

Figure 1-17. Schematic Diagram Symbols
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1-7. A1 BOARD SERVICE SHEET

1-7-1. A1 CIRCUIT DESCRIPTION
The A1 Power Supply board provides +5 V, +8 V, #12 V, +15 V, and -21 V to the At1
Motherboard. The A1 Power Supply board is divided into two sections at transformer A1T3:
the primary circuit and the secondary circuit.
The primary circuit consists the following.

1. Primary rectifier

2. Turn-on surge current limiter

3. Slow start circuit

4. Supply voitage controller

5. Switching circuit

6. Shutdown circuit
The secondary circuit consists the following.

1. Secondary rectifier for each output voltage

2. Over voltage detector

An explanation for each circuit follows.
[ Primary Rectifier ]

The primary rectifier, composed of AICR1, A1C2, A1 C3, A1C4, and A1C5, rectifies the AC to
supply the unregulated DC voltage. A1CR1 acts as a full wave rectifier when the line voltage
selector is set to 220/240 V, and as a voltage doubler when the line voltage selector is set to
100/120 V.

[ Surge Current Limiter ]

The surge current limiter, composed of A1R1, A1K1, and A1FT1, limits the surge current
when the instrument is turned on. A1K1 is activated by the slow start circuit about half a
second after the power switch is turned on to by-pass A1R1 ( surge current limit resistor ),
which protects the primary rectifier from the surge current at power up. If A1K1 does not
activate, the heat produced by A1R1 will cause ATFT1 ( thermal fuse ), to open.
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[ Stow Start Circuit ]

The slow start circuit consists of A1Q1, A1Q2, A1Q3, A1Q9, and A1Q10. This circuit
lengthens the rise time of the supply voltage by limiting the maximum switching pulse width
at power up. When the voltage from the primary rectifier becomes more than about 240 Vv,
the slow start circuit is turned on.

[ Supply Voltage Controller ]

A1U2 ( supply voltage controller ), controls the switching circuit. The switching cycle is
adjusted with ATR19 ( FREQ-ADJ ).

[ Switching Circuit ]

The switching circuit used to convert DC voltage to 40 KHz AC consists of A1Q1t1, and
A1Q12. The duty cycle is varied to maintain constant output voltages, and it is controlled by

A1U2 ( supply voltage controller ), by comparing the Vrer 5 V ( reference voltage ) to the 9 v
feedback voltage produced by A1CR21, A1CR22, A1L4, and A1C25.

[ Shutdown Circuit ]

The shutdown circuit consists of A1Q6, A1Q7, AICR18, and A1CR19. It stops both the
A1U2’s oscillator and the switching circuit, and sends the /POW_FAIL signal to A30 Han-
dler Interface. The shutdown circuit works when one of the following situations occur.

1. The FAN STOP signal from A1U6 is received by the shutdown circuit.

2. The over voltage signal from the A1U5 comes to the shutdown circuit.

[ Secondary Rectifier ]

The secondary rectifier rectifies the output of the secondary windings of A1T3 and outputs
S5V, +8V, ¥12V, 15V, and -21 V.

[ Over Voltage Detector ]

A1CR40, A1CR41, A1CR43, A1CR44, A1CR45, and A1CR47 make up the over voltage
detector. If any voltage exceeds its limit, the over voltage detector will send the shutdown

signal to A1U5 ( photo coupler ), which will turn on and send the shutdown signal to the
shutdown circuit.
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1-7-2. TROUBLESHOOTING AIDS
The troubleshooting aids provides the list of the dc output voltage at each test point, and the

troubleshooting data. The list of the dc output voltage at each test point is shown in Table
1-10. The troubleshooting data is shown in Table 1-11.

Table 1-10. DC Output Voltage and Test Point

Test Point Name Actual DC Voltage
A1TP13 -15Vv -16.5V 07V
A1TP14 +15V +16.5V 07V
A1TP15 -12V -125VvV 05V
A1TP16 +5V +52V 02V
A1TP17 +8V +87V04YV
A1TP18 +12V +125V 05V

=21V -215VvV 2V
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[warnans]

DISCONNECT THE POWER CABLE BEFORE WATCHING THE BELOW WAVEFORMS.

Table 3-11. Troubleshooting Data

HP 4278A Settings Measurement Setup

Waveform

See Below CHAN A: A1TP1
CHAN B: A1TPS
TRIG: CHAN A

18.9 ¥odiv  10.0 Yodiv 18.8 psodiv

Ne ative e RS N m.ﬁ ey
( g ) "fjffl o ffifwhﬁ' fji LW rj Ao
N (0 O S (O N Y
' &J[J f o [ e
See below CHAN A:  A1TP4

CHAN B: A1TPS8
TRIG: CHAN A
( Negative )

18.8 ¥odiv  18.8 Vediv (8.8 psodiv

(-

YRR A AR A

’L[ﬁ'—muﬁﬂ_twf“—’—uﬂ-

HP 4278A Settings:

Disconnect the power cable.
Remove the A1 board.

Set A1W1 to the test position.
Tie A1TP3 to A1TP10.

oRrLD~
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1-7-3. REPLACEABLE PARTS LISTS

The A1 Power Supply board is covered by the exchange assembly program. The A1 Power
Supply replaceable parts are listed in Table 1-12. The part number for a rebuilt A1 exchange
board is shown on the first page of the A1 replaceable parts list.

1-7-5. COMPONENT LOCATIONS

The component locations of the A1 Power Supply board with the board connect pin assign-
ments are shown in Figure 1-18.

1-7-6. SCHEMATIC DIAGRAMS

The schematic diagram of the A1 Power Supply board is shown in Figure 1-19,
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Table 1-12. A1 Power Supply Replaceable Parts List ( 1/3 )

A fr
Reference HP Part ¢l o Description M Mfr Part Number
Designation | Number |D Code
N4278-66%01 | 2 i POWER SUPPLY 28480 04278-66501
A1 04278-69501 POWER SUPPLY (RE-BUILT) 28480 | 04278-69501
Ci 0160-3969 ) 2 CAPACITOR~FXD .0LSUF +-20PF 2S0VAC(RMS) 28480 0168-3949
ca 051803253 3 4 CAPACITOR-FXD 470UF+-20% 250VDC AL 28480 0180~-3253
3 01803253 3 CAPACITOR-FXD A70UF+-20% 250VDC AL 28480 0180-3253
c4 0i80-3253 3 CAPACITOR~FXD 47QUF+~20% 250VDC AL 28480 01803243
Ccs 01803253 3 CAPACITOR~FXD 47Q0UF+~-20% 250VDC AL 28480 0180-3253
o 01460-39269 6 CAPACITOR-FXD .04SUF +-20PF 2%50VAC(RMS) 23480 04603969
[verd 0180~-3584 5 i CAPACITOR-FXD 2200UF+-20% 3%VDC AL 28480 0180~-3586
cs 0160-483% 7 4 CAPACITOR~FXD . L{UF +-410% S0VYDC CER 28400 01604835
e 0180-~3600 4 5 CAPACITOR~FXD 33UF+-20% 2%5VD0 AL 28480 018035600
ci0 0160-4804 7 i CAPACITOR-FXD 400PF +-S% 100VUDC CER 28480 0460~4801
cit 11604835 7 CAPACITOR~FXD .iUF +-10% SOVDC CER 28480 0160-483%
cia 0160-483% 7 CAPACITOR-FXD .iUF +-40% SOUDC CER 28480 041460~4835
€13 0160-4830 2 2 CAPACITOR~FXD 2200PF +-40X% 1i00VDC CER 28480 0160-4830
Cia 0460-4830 2 CAPACITOR-FXD 2200PF +-410% 400VDC CER 28480 0160-4830
cis 0160-6812 4 2 C~-F 2.2UF 250V 28480 0760-6812
cib 0160-6812 |4 C-F Z.2UF 250V 28480 | 0160-6812
€17 01803600 4 CAPACITOR-FXD 3J3UF+-20% 25VDC AL 28480 0180-3600
cig 01604834 & i CAPACITOR-FXD .047UF +-410% 100VUDL CER 28480 0160-4834
cig 01606564 ] 3 CAPACITOR-FXD .4iUF +-20% SOVUDC CER 16299 CACO02ZSU104MOSDA
C20 0160-4822 2 1 CAPACITOR-FXD 41000PF +-5% 100UDC CER 28480 0160~4822
g2 01604833 5 2 CAPACITOR~FXD . 622UF +-10% 100VDC CER 28480 0140~-4833
caz 0180-3583 2 i CAPACITOR~FXD 10UF+-20% SOVDC AL 28480 0180-3583
cas 0160-4833 5 CAPACITOR~FXD . D22UF +-10% 100VDC CER 28480 0160-4833
CR4 0160-3454 4 i CAPACITOR~FXD Z20PF +-10% 41KVDC CER 28480 0i60~-3454
C2% 01604832 4 i CAPACITOR~-FXD .01UF +-10% 100VUDC CER 28480 0460-4832
cz26 01604835 7 CAPACITOR~FXD .iUF +~4{0% S0VUDC CER 284810 0160~4835
£az 0480-3597 a8 i CAPACYTOR-FXD 47UF+-207%Z 25VDC AL 28480 0180-3597
c28 01603454 6 i CAPACITOR-FXD 1000PF +-50% i1KVDC CER 28480 0160-34%6
ca29g 0180-3500 4 CAPACLITOR~FXD 33UF+-20% 25VDC AL 28480 0180~3600
C30 01i80~-3400 4 CAPACITOR~FXD 3I3UF+-20% 25VDC AL 28480 01803600
0180~-3600 4 CAPACITOR-FXD 33UF+-28% 25VDC AL 2848390 0i80-3600
0i80-3587 & 3 CAPACITOR-FXD L000UF+-20% SOVDC AL 28480 01803587
01803587 b6 CAPACITOR-FXD A00SUF+~20% SOVDC AL 28480 0180-3%87
04i80-3587 b CAPACITOR-FXD L000UF+-20% SO0UDC AL 28480 04180-3587
0iB80-107S 3 3 CAPACITOR-FXD 2200 UF 16VDC AL 284890 0180~-107%
0160-4808 4 i CAPACITOR~FXD 470PF +-5%Z 100YDC CER 28480 0160~4808
B160-65561 bl CAPACITOR-FXD .4UF +-20% S$0VDE CER 16299 CACO2Z5UL104M050A
0160-565614 0 CAPACITOR~FXD . 1UF +-20% S0VDC CER 16299 CACO2ZSUL04M0SDA
01804075 3 CAPACITOR-FXD 2200 UF 16VDC AL 28480 0i80~-107S
C490 0480-1075 2 CAPACITOR~FXD 2200 UF 1&4VDC AL 28480 04i80~407%
C41 0180-3664 ¢ 3 CAPACLITOR-FXD 3300UF+-20% 1VDC AL 28480 04803664
CR4 1i906-0313 i i BRIDGE &00V 28480 1906-0343
CRrR2 1906~0006 @ i DIODE~FW BRDG 400V 1A 18544 VE48
CR3 1202~09469 9 kX DIODE~ZNR 30V 5% DO~3% PD=. 4W TC=+.095% 28480 1962-0%949
CR4 1204-0050 3 24 DIODE-SWITCHING 80V 200MA 2ANS DD-3% PNL71 iN4150
RS 1204~00%50 3 DIODE-SWITCHING 88V 200MA 2ZNS DO~3% INI74 iNA450
CR& 1204~-0050 3 DIODDE-SWITCHING B0V 200MA 2NS DO-35 INLI7 L IN41S0
CR7 1904~00S0 Z DIODE~SWITCHING R0V 200MA 2NS DO~3% PNL74 iN4LS0
CR& 1901-00%0 3 ITCHING 80V 200MA 2NS ONLI71 IN4LS0
CR® 1901i-00%50 3 DIODE-SWITCHING 80V 200MA 2NS ONLT7A 1N4150
CR4D i904~00%0 3 DIODE~SWITCHING 80V 200MA 2NS PNL74 1M4150
1202-3450 2 2 DIDDE-ZNR 9.09V 2% D0O~35 PD= . 4W 28480 19023158
1904-00%0 3 DIO ING g0V 2Z00MA PNL7 4 iN41S50
1904-0050 3 DIon 5 BOV 200MA 7 INL74 INALSD
1982-0943 5 2 DIOL 2.4V 5% DO~-3% P 28480 1902-0%43
1902-0943 g DIODE~-ZNR 2.4V 5% DO-3% PD:= 28480 1902-0943
1904~00%50 3 DIODE-SWITCHING 80V 200MA 2NS PNE74 iN41%0
192080050 3 DIDDE-SWITCHING 80V 200MA 2NS INL74 IN4LB0
1901-00%0 3 DIODE ITCHING 80V 200MA 2NS INLT7L iN4150
1901~00%0 X DIDDE~-GWITCHING 80V 280MA 2NS DO-35 ONi74 iN4£S0
1904-0050 3 DIODE~-SWITCHING 80V 200MA 2NS DO-3%5 INLITE iN4LS50
1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3% INLT74 iINALSD
1904-~-0050 3 DIODE~SWITCHING B8OV 200MA 28NS DD~35 INL74 IN4450
1904-0050 3 DIODE-SWITCHING 80V 200MA & DO~39 ONL74 iINA4Se
1902-3450 2 DIOY ZNR 9.09Y 2% DpO-3% PD= . 4W 28480 19023150
1202-0953 7 i DIODE-ZNR 6.2V 5% DO-35 PD= . 4W TC=+. 053X 28480 1i202-09%3
1?20&6~03417 = 2 DIODE~C 2T 200V Sh 19206-0347
1906~03L6 4 kA DIODE~CT~RECT 200V SA 1906-~0316
1906~0347 = DIODE-CT-RECT 200V 54 : 1986-0347
CRu? 19060316 4 I ) 200V SA 28480 19206-03416
CR30 1206~034¢ 4 2000 SA 28480 1906-03416
CR31 19204-00%0 3 DIORE-SWITCHING 80V 2006MA 2NS DO-3% INL74 iN4iSe
CR32 19040050 3 DIUDE-SWITCHING B0V 200MA 2NS DO-3% INL74 iN4is0
CR33 1904i~0050 2 DIGD ITCHING 80V 200MA 2NS DO-3%5 INL74 IN4LSO
CR34 1204~00%0 3 nIoD SWITCHING 80V 200MA 2NS DO-3% INL74 iN4150
CRES 1904~0734 7 G DIODE~PWR RECT 400V 1A 14433 iN4Q04G
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Table 1-12. A1 Power Supply Replaceable Parts List ( 2/3 )

Reference HP Part c| _r Mfr

: A t Description Mfr Part Number
Designation | Number (D Y P Code

CR3& i901-97314 7 DIODE-PWR RECT 400V 1A 14433 iN40040

CR37 19040734 7 DIODE~PWR RECT 400V 1A 14433 iN400AG

CR38 1i904-0734 7 DICDE~PWR RECT 400V iA 14433 IN40G4AG

CR3% i906-0314 2 1 DIODE~CT-S-BARR 40V 15A 28480 1906~0344

CR40 1902-0964 0 2 DIODE~ZNR 48Y 5% DD-35 PD=.4W TC=+.09% 284380 1902-0964

CR44 ) 1902-3188 b 2 DIODE~ZNR i2.7V 2% DO~3% PD=.4U 28480 1902-3488

CR42 1904-0050 3 DIODE-SWITCHING 80V 200MA 2NS DD-3S INL7L 1N4150

CRA3 19020997 i i DIODE-ZNR 9.4V 5% DO-3% Ph=.4W TC=+. 069% 284890 1202-0957

CRA4 1902-0954 S i DIODE~ZNR S.4V %% DO-35%5 P AW (C=+ 035% 28480 1202-095%4

CRAS 19023488 b DIODE-ZNR 12.7V 2% DO-3% PD=. 4U 284810 19023188

CR4S6 1901-0050 3 DIODE-SWITCHING 80V Z00MA 2NS DO-3% ONLTA AiN4450

CRA47 1902-0964 g DIODE~ZNR 418V % DO-35 FD=.4W TC=+.09% 28480 1902-0964

CR4B 19040050 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 PNLZL iN4A1S0

CRA49 19010050 3 DIODE~SWITCHING 80V 200MA 2NS DO-3%5 INL71 iN4iS0

CRS0 1901~0050 3 DIODE~SWITCHING 80V 200MA 2N§ DO-3% INL7L iN4150

CRSA 1901i-0731 7 DIODE~PWR RECT 400V 14 14433 INAD04G

D1 1990-0486 &6 2 LED-LAMP LUM-INT=2MLD IF=25MA-MAX BUR=SV 28480 HLMP-1301

nee 1990-0486 & LED-LAMP LUM-INT=2MCD IF=2%MA-MAX HEUR=GV 28480 HL.MP-4301

Ei 04837-0337 i i THERMISTOR-SURGE PTCTR EBKDN ¥: DC 230V 28480 0837-0337

Fi 24i0-0c0i4 3 i FUSE 4A 250V TD 4.25X.25 UL 7HYLS 313004

F2 2110-0744 8 2 FUSE 44 425V NTD UL 28480 2140-0746

F3 2510-0746 8 FUSE 4a 125V NTD UL 28480 2110--0746

F4 2440-0741 3 2 FUSE 4A 125V NTD UL 28430 2110~0741

FS 2440-0744 3 FUSE 1A 425V NTD UL 284840 2140-0741

Fé& 21510-0743 1 3 FUSE 24 12%V UL 28480 2110~0743

F7 2110~-0743 5 FUSE 2A 125V UL 28480 21400743

F8 2140-0743 s FUSE 2A 125V UL 28480 21100743

FT4 2140-0663 8 i FUSE-THERMAL 96 DEG C 28480 2110-0663

Ki 04901342 8 i RELAY IC SVUDLC-COIL 4i0A 240VAC 28480 0490-1312

L2 ?500~3139 S 2 INDUCTOR 75UH 45% .SD-INX.875LG-IN 28480 94003139

L3 ?100-3439 5 INDUCTOR 7SGUH §5% .SD-INX. 875L6~IN 28480 21003139

l.4 2440-1436 2 i INDUCTOR 27MH 35% . 64W-INX.728LG-1IN 28480 9440--1136

Ly 93140-4435 i i INDUCTOR 76UH 5% 4. 243W-INX1.4164LG-IN 28480 F140-1135

Qi 1854-0840 2 14 TRANSISTOR NPN SI PD=42SMW FT=200MHZ 28480 18540810

[2 185408410 2 TRANSISTOR NPN SI PD=625MW FT=200MHZ 28480 18540840

Q3 18540840 2 TRANSISTOR NPN SI PD=A25MW FT=200MHZ 28480 1854-0840

Q4 1854-0840 2 TRANSISTOR NPN SI PD=625MW FT=200MHZ 284840 1854~0810

QY 1854-0840 2 TRANSISTOR NPN SI PD=825MW FT=200MHZ 28480 18540810

Q6 1853~0459 3 3 TRANSISTOR PNP SI 28480 18530459

Q7 18%4-0810 2 TRANSISTOR NPN SI 28480 1854-0840

28 18540810 2 TRANSISTOR NPN 61X 28480 41854-0810

Qe 1854-0840 2 TRANSISTOR NPN €1 F 2 28480 1854-0810

QL0 18%3-04%9 3 PNP SI PD=625MW F ¥ 28480 1853~0459

Qi 18550658 8 2 TRANSISTOR MOSFET N-CHAN E-MODE SI1 50562 a5K386

Qiz 18550658 8 TRANSISTOR MOSFET N-CHAN E~MODE 50562 25K3IB6

Qi3 18%4-0840 2 TRANSISTOR NPN &I & 28480 1854~0040

Q14 1954-0840 2 TRANSISTOR NPN SI 28480 18%4--0810

Qis 18540810 2 TRANSISTOR NPN SI PD=4625MW FT=200MHZ 28480 18%4~0810

Qié 19530459 3 TRANSISTOR PNP SI PD=625HW FT=200MHZ 28480 18530459

Ri 0811~3624 8 i RESISTOR 8 S% 4HW PW TC=0+-50 20480 0811-3621

R2 076400341 7 4 RESISTOR 47K 5% 2W 28480 0764-0031%

R3 0764-0031 7 RESISTOR 47K S% 2W 28480 07640031

R4 0698-068% 0 4 REGISTOR 2.64K 4% 24546 CT4-1/8~TG~2641~F
RS 0698~-008% 0 RESISTOR 2.61K 4% 24546 CTA~4/8~TO-26454-F
R6& 0764-0034 7 RESISTOR 47K 5% 2W 28480 0764~0034%

R7 0764-0034 7 REGISTOR 47K S7%4 2W 28480 075640031

RS 0757-10%4 ? i RESISTOR 4 .47K 1% .42%W F ° 245484 CT4~1/8-T0-147

RY 0698-3160 a i REGISTUR 34.6K 4% .i25W F T 4 24546 CTa4~-4/8-7T0-3

R0 0698~345% 4 i RESISTOR 264K 1% .42%W F TO=0+-100 24546 CTa4~4/8-TO0-2613-F
R4 07%7-0280 3 8 RESISTOR 4K 4% .425W F TC=0+-100 2A%46 CT4-4/8-TO-1004~F
Ri2 0757-0442 9 5 RESISTOR 10K i% .42%W F TC=0+-100 245446 CT4~1/8-TO~10¢
Ri3 0757~0442 9 RESISTOR 40K 4% .425W F TC=0+-100 24546 i

Ri4 0757~-0280 3 RESISTOR iK iX L2548 F TG ~100 24546

RiS 01698-3457 b 2 REGSISTOR 346K 1% .42%W F TC=0+-100 283480 0698-3457

Ri6 0696-3457 & RESISTOR 3tok 4% . 12SW F TC=0+-100 28480 0698-3457

Ri7 084116568 9 i RESISTOR 4.5 S% 2W PW TC 75042 BEWH2-4RS~T

Ri8 07%7-0403 2 i RESISTOR 124 4% . 425W F 24548 CTa-1/8-TO-124R-F
Ri9 2500-3207 i i RESISTOR-~TRMR ©K 40X% C S 28480 2100~ 7

R20 07%7~-0280 3 RESISTOR 4K 1% .12%W F TC= 24546 CT4~41/8-TO-1004~F
RZ24 0698-0084 9 ] RESISTOR 2.4%K 4% .12%W ¥ TC 24%46 CTA~1/8~TO0-2194~F
rRa22 07570442 ? RESISTOR 10K 4% . 42%KW F TO= 24546 1

R23 9698-0084 ? RESISTOR 2.45K 4% .425W F TC=0+-100 245446

R24 0698-315% i 7 RESISTOR 4.64K 4% . 125W F T 24546

R2% 0698-315% i RESIGTOR 4.64K 1% _412SW F TC=0+-100 24546
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Table 1-12. A1 Power Supply Replaceable Parts List ( 3/3 )

Reference HP Part |c Qty Descrlptlon Mfr Mfr Part Number
Designation | Number |D Code
R2 66980084 2 24544 CT4~1/8-TO-2454~-F
R27 1698-315% i 24546 CT4 -1 /8~ TU"4641“F
R28 0757-0394 0 i 24546
R2% 06980084 ? 24546
R30 07570280 3 24546
R31 86980084 ? RESISTOR 2.49K 4% =1/8-T0-21%1
R32 07570280 3 RESISTOR 4K 1% CT4~4/8-T0~1.00
R33 0757-0442 ? RESISTOR 48K 1% CY4~1/8-T0-4007
R34 14698-4037 1] 2 REGISTOR 46.4 L7 K
R3S D698-4037 ) RESISTOR 46.4 4%
R3& 0698~3260 ? 3 RESTISTOR 464K 1% .4i25W F 06983260
R37 0698-3260 @ RESISTOR 444K 1% .412%W F 05628-3260
R38 0764-0041% 7 i REGISTOR %60 SZ 2W MO TC 1764-0041%
R39 0698-315% 4 RESISTOR 4.64K 1% . 425W . CT4-4/8-T0~4641
R40 07570465 & 2 RESTISTOR 400K i% .i2%5W F 24546 CT4-1/8-T0~1003~F
R44 07570397 3 i RESISTOR 68.1 1% 24546 CT4-1/8-T0~ 69Ri
R42 0698~-3454 3 i REGISTOR 249K 1% 24546 CTA~1/8-T0~:
R43 0698~0084 Q@ RESISTOR 2.15K 24544 i S8~TO~
R44 07570280 3 RESISTOR 4K 1% 24546 /8-TO-1004~F
R4S 0757-0280 3 RESISTOR 4K 1% 24546 CT4-4/8-TO0~-5004~F
R4& 0698-3155 i REGISTOR 4.64K 1% 1PSN F TC=0+-100 245446 CT4-41/8~TU 4644 ~F
R47 0698~3260 ? RESISTOR 464K i% 258 F TC=0+-100 28480 0698-3260
R4 N678-315% i RESISTOR 4.564K iZ .135w F TC=0+-100 24546 CTA~5/8~T0~4645-F
R4% 06980082 7 13 RESIETOR 464 1% .125W F TC 24546 CT4~-1/8-T0-45640
RS0 0757-0404 i) 3z RESTISTOR 100 1% . iPSW F 4546 CT4--4/8-TO~404~F
RS§ 37570419 1] i RESISTNR 681 4% 4254 24546 C14 1/8-T0~684LR~F
RS2 2500-3350 5 i RESISTOR-TRMR 200 40% C 28480
RS3 0698~3438 3 i RESISETOR 147 1% 24546
RS54 0698-0082 7 RESISTOR 464 1% <0 24%4¢8 ~1/8
RSS 0757-046% 6 RESTSTOR 400K 4% 1"3“ F TC= 0+“jUU 24544 CTa-1/8-T0-109
RS54 0698-0084 ? RESISTOR 2. 45K £% . 12%W F TC=0+-100 24%46 CTA4~L/8~T0~24%
RS7 0698~0084 ? RESISTOR 2. 1% g “4546 CT4~1/8-T0-24
R58 0698-3628 3 2 RESISTUR 220 2 23480 06983628
RS9 0698-3628 3 RESISTOR 220 5% 2 23480 0698-3628
R&2 06983155 i RESISTOR 4.64K 4% 24546 CT4~1/8-T0~45644~F
R63 0698-343% 1] i RESISTOR 38.3 4% igo 0693~ 343‘
R&4 07570274 s 2 RESISTOR £.24K 4% J+-100 )
R&6% 07%7-0274 S REBISTOR £ .24K 1%
R&O 07570442 ? RESISTOR £0K 1%
R67 0757-0438 3 i RESISTOR 5.14K 24546
R68 0757-0344 2 @ RESISTOR £0 4% 28480
R&6% 0757-0984 4 i RESISTOR 40 4% .5 23480 0”ﬁ7 -0v8e
R70 07570279 0 2 T i 3 CT4-4/8-TN-3461~F
R71% 07570279 ] CTa--1 /¢
R782 0698~008% 6 RESISTOR 2.64K CT4~1/8~ fO-’éﬁivF
R73 0698-008% il RESISTOR 2. 61K 1% .42%W F CTa-4/8-T0-26141
R74 36980082 7 RESISTOR 464 1% .12%W F CT4-5/8~T0~4640F
R7% 0757-0346 2 X CABSYW F O 07570346
R76& 07%7-0404 0 T L CT4-1/8~TO~404~F
R77 0757-0404. 0 RESISTOR 100 4% CT4-4/8-TO-104~F
R78 06980082 7 RESISTOR 464 6% 1250 F TC= 546 CT4-1/8-T0-4640-F
R7% 06980082 7 R STOR 464 1% . 41PSk 24546 ET4-4/6-T0H-4640
RE0 67570280 3 RESISTOR 4K 4% .i2%W 45 CT4~4/8-T0~i004
RV4 19041247 b6 2 DIODE-VRTS 150V 1208-1247
RVZ 19041217 & DIODE~VRTS 150V 3430 19041247
Ti ?4100-4618 7 i XFMR-POWER 28480 FLOG-4643
T2 ?100-449%9 2 i TRANSFORMER L(PINS 10 & 146): 5.3 MH4-30% 28480 P100-449%
T3 9100-4634 7 1 XFMR~POWER 26480 9100-4634
T4 9100-4635 8 i XFMR~POWER 284830 97100-4635
Ui 1826-0147 ? i IC 7842 Y RGLTR TO-220 04713 Mcrgi2cp
e 1826-1599 7 L IC LPC494 28480 1826-1599
U3 1826-0122 2 i IC 780% UV RGLTR TO-220 780500
U4 19901190 1 3 [o 28480 19904490
us 1990-11%90 i 28480 19901490
ue 1990-41190 i CoUrLER 28480 1990-1490
1251-3849 9 i CONN-UTIL MT-LK 6~CKT &6-CONT 28“80 12%1-33819
12%4-4822 & i CONN-POST TYPE .400-PIN-~
211 0~0269 0 2 FUSEHOLDER-CLIP TYPE.Z
4040-0748 z A EXTR-PC BD BLK POLYD . 2 IN-BD-THKNE
4040--0749 4 i EXTR-PC ED BRN POLYD | 062-IN~BD-THKNS
04278~00604 |5 i
84278-00602 | & i 2
04278-01204 | & i HEAT >1NK 0A278~04204
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Figure 1-17. A1 Power Supply Component Locations
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Figure 1-19. A1 Power Supply Schematic Diagram
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1-8. A2 BOARD SERVICE SHEET

1-8-1. CIRCUIT DESCRIPTION

The A2 signal source board consists of the 1 kHz/1 MHz signal source and voltage
regulators.

[ 1 kHz/1 MHz Signal Source ]

The A2 signal source board generates the 1 kHz / 1 MHz test signals which is then selected
using multiplexer A2U3. In the case of the 1 kHz test signal, the output of the 8 MHz crystal
oscillator { A2U24 ) is counted down to 1 kHz by counters A2U1, A2U4, A2US5, A2U7,
A2U8A, and A2U9. The 1 kHz frequency is filtered by a LPF ( Low Pass Filter ) to obtain the
1 kHz sine wave test frequency, and the filtered output is a fairly constant 2.8 Vrms signal.
In the case of the 1 MHz test signal, the 8 MHz crystal oscillator ( A2U24 ) output is counted
down to 1 MHz by counter A2U1. The 1 MHz frequency is filtered by a LPF to obtain the 1
MHz sine wave test frequency, and the filtered output is fairly constant 1.6 Vrms signal. The
sine wave output from the LPF which depends on the test frequency setting is attenuated by
an attenuator made up of resistors ( A2R16 to A2R25 ), the output of which is selected by
A2U17 and A2U18. The output voltage is amplified a power amplifier, a feedback circuit
( A2U20 used in an integrator configuration ) is used to cancel the DC offset voltage due to
the power amplifier. The source resistors A2R55, A2R56, and A2R57 which are switched by
A2K1 and A2K2. When the test frequency is 1 kHz, the source resistor selection depends on
the measurement range as shown below. When the test frequency is 1 MHz, the source
resistor is approximately 20 Q ( A2R57 ).

Table 1-13. Source Resistor and Measurement Range

Measurement Range Source Resistor

100 pF approximately 100 Q

1nF approximately 100 Q

10 nF approximately 100 Q

100 nF approximately 20 Q

1 uF Direct Connection ( approximately 1 Q)
10 UF Direct Connection ( approximately 1 Q)
100 uF approximately 20 Q

[ Voltage Regulator ]

The voltage regulators, consisting of the A2U21, A2U22, and A2U23, regulate the unregu-
lated voltages from the A1 power supply board to 5 V and 8 V. A2U21 regulates the +8 V
from the A1 board to 5 V, A2U22 regulates the + 12 V from the A1 board to +8 V, and
A2U23 regulates the -12 V from the A1 board to -8 V.
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1-8-2. TROUBLESHOOTING AIDS

The troubleshooting aids provides a list of test points and troubleshooting data. The test
point list is shown in Table 1-14, and the troubleshooting data is shown in Table 1-15.

Table 1-14. Test Point List

Test Point Signal Name Description

A2TP1 F 1 kHz or 1 MHz ( depends on the test frequency
)

A2TP2 GND Ground Line

A2TP3 1K 1 kHz sine wave

A2TP4 GND Ground Line

A2TPS LOSC Output signal at Hcur Terminal

A2TP6 GND Ground Line

A2TP7 r Attenuated signal (1 kHz or 1 MHz )

A2TP8 M 1 MHz sine wave

A2TP9 M 4 MHz

A2TP10 8F 8 kHz when the test frequency is 1 kHz. 8 MHz
when the test frequency is 1 MHz.

A2TP11 +5V +5Vdc

A2TP12 +8V +8Vdc

A2TP13 -8V -8Vdc

A2TP14 SM 8 MHz
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Table 1-15. Troubleshooting Data ( 1/2)

HP 4278A Settings Measurement Setup Waveform
Default Settings CHAN A: A2TP9
CHAN B: A2TP14 S.80 Vediv 5.8 Ysdiv 108 nesdiv
TRIG: CHAN A - N T
(Negatve) | | % /7N /T
S M ‘z('. B R :i %,' i
o ,u;\hJ ij %J”"WJ]JW,”J |
FREQ: 1 kHz CHAN A:  A2TP1
CHAN B: A2TP3 S.80 Vodiv 5.90 V/div 508 pecdi
TRIG: CHAN A e f
(Negative) WJ:”“LJ o
/ J\\ /’T\ ) ‘ .,"l‘\\ //\ ,/_\"\ ‘,
MMM
FREQ: 1 MHz CHAN A:  A2TP1
CHAN B: A2TP8 S.@0 Vodiv 5.80 Vediv  SOB nesdiv
TRIG: CHAN A . L
(Negative) A S IV U S OO Y WO
g e
NS NN |
FREQ: 1 MHz CHAN A:  A2TP14
CHAN B:  A2TP10 5.89 Yodiv 5.88 Vediv 188 nssdiv
TRIG: CHAN A =
(Negative) f

B 0 T W G W A

A ’\M P R R ‘f‘;-‘ﬂ
AN WAW RTINS N hat! by

-
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Table 1-15. Troubleshooting Data (2/2)

HP 4278A Settings Measurement setup Waveform

FREQ: 1 kHz CHAN A:  A2TP7

OSC LVL: 0.5V TRIG: CHAN A 508 wiodiv 500 e ay
(Negative)

o W o B e \
/ \\ ; r‘;/ 3 / \, : ‘1‘
T R (A Y S N SR )

v \

l\./ A o o \v/ \/
Selftest = 3 CHAN A:  A2TP15
TRIG: CHAN A S88 my-d 288 nsodiv
( Negative ) N

1-8-3. REPLACEABLE PARTS LISTS

The A2 Signal Source board ( standard board ) is covered by the exchange assembly pro-
gram. The A2 Signal Source replaceable parts are listed in Table 1-16. The part number for
a rebuilt A2 exchange board is shown on the first page of the A2 signal source replaceable

parts list.

1-8-4. COMPONENT LOCATIONS

The A2 signal source component locations with the board connector pin assignments is
shown in Figure 1-20.

1-8-5. SCHEMATIC DIAGRAMS

The A2 signal source board schematic diagram is shown in Figure 1-21.
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Table 1-16. A2 Signal Source Replaceable Parts list ( 1/3 )

Reference HP Part |c| o e Mfr
: A t Description Mfr Part Number
Designation Number (D \ scrip Code
A2 04278-66502 |3 1 SIGNAL SOURCE (STD ONLY) 28480 04278-66502
04278-69502 SIGNAL SOURCE (RE-BUILT STD} 28480 04278-69502
04278-66572 |7 SIGNAL SOURCE (OPT 003 ONLY) 28480 04278-66572
) 0i460-6%61 0 25 CAPACLITOR- AU 207 S0VDE =R 16299 CACHAZSUL04AMO50A
cz2 05i80~3469 3 ) CAPACITOR LOOUF+~20% 25VDC 28480 01803469
cz D1A0-6561 6 CAPACITOR-FXD . LUF - S0UD0C 16299 CACORZSULDAMNS0A
C4a 0180-3363 & 21 CAPACTITOR-FXD 2Z2UF+-20% 25VDC AL 28480 04i80~-3363
[ 0180~33632 & CAPACITOR~FXD Z2UF+-20X 25VDC Al 28480 0180-3363
Cé 01604822 & CARACITOR- LO000PF +-%%4 500VDC 28480 016048272
c7 0160-48 . CAPACITOR- 1000PF %oagevos 28480 016048322
ce 016048 2 CAPACITOR 1000PF 100VpC 26480 01604822
(94 0160-4822 2 CAPACITOR~FXD 4000PF ioevnc o 283480 01604322
ci0 01504822 2 CAPACITOR-FXD PF 100V0C LER 264840 0160~-4822
0i60-4822 2 CAaPAC) LO00PF 100VDC CER 28480 01604822
01604904 i 3 CAPAL] LHBOOPF 50vDC CER P 3 01604904
0160-4904 i CaPAL HB00PF S0VDe CER 01604904
1180-3363 b CAPA 0 upe AL 018063363
0i60~4904 i CAPACITOR~FXD -S4 S0VDPC CER 01604904
C16 0480~-3363 b CAPACITOR-FXD SUDE AL 268480 048033563
Cci7 01803469 3 CAPACITOR- SUDC AL 28480 01803469
248 0180-3343 [ CAPACITOR~FXD & 25UDC AL 28480 04803363
civ 0160~-4808 4 2 CARPACITOR-FXD 470PF A 100VDE CER 28480 0160-4808
Can 11604808 A CAPACITOR~FXD 470PF +-%% 400VDC CER 28480 04604808
21 0160~4802 8 1 CAPACITOR S2PF +-5% 100VUDC CE 28480 0160-4802
c22 0160~4840 8 i CAPACITOR 330PF #i00vDpe C 284810 01604840
Ccas 01604814 2 b CAPA i 150PF % o400VDC CER 28480 0168-4814
cz4 0180~-3363 &6 CAPACITOR 224 SUDE AL £8480 01803363
cas 0160-483% 7 2 CAPACITOR~FXD .4UF +-40% SOVDC CER 28480 014604835
a7 gi80-3363% & CAPACITOR~FXD 28480 01803363
ceg 01460~6561 1] CAPATLTOR- CACO2ZSUL04M050A
cay 0i60-4832 4 i CAPACITO L00UDC CER 01604832
€30 D160-6561 0 CAPACITO S0VDpC CER CACO2ZSUL104M0%0A
C34 0180-3470 & 2 CAPACITOR-FXD 22 25VDC AL n180~3470
32 0180-34469 3 CAPACTTOR-FXD 2590C AL 01803469
033 0180~3469 3 CAPACITOR~FXD 2BVDE Al 0180~3469
C34 Q1606561 0 CAPACITOR-FXD S0VDE CER CACHRZSUL04M050A
C3s 01604835 7 CAPACITOR~FXD . oVDe | 014604835
C36 01460-4794 4 i CAPACITOR~FXD 40FF +-%5X 100VDC CER 0+-30 28480 0160-4794
37 01606564 1] CAPACITOR~FXD . 4UF +-20Z S0VDC CER L6299 CACO2ZS5UL04M0504
£34 05803470 b LT ¥ +-20% voe 28480 91806-3470
39 Ni60-6564 1} CAPACITOR-FXD %O50VUDRGC 16299 CACO2Z5U104M050A
Ca9 1180-3469 3 CAPACITOR-~FXD 25V0C AL 283480 0180-3469
41 0160~-6%61 0 CAPACITOR~FXD S0VDC CER 16299 CACO2ZSU104M0%0A
0 S0VDC CACBAZSUL04AMO504
0 SoVDe CACBRZSUL04M A
0 » LT L SOVDC CACB2ZSUL04M0%50A
4 2 CAPACITOR 2 28480 0180~3500
4 CAPACITOR-FXD 28480 01803600
04803363 & CAPACITOR-FX 259DC AL 28480 0180-3363
0180-3363 & 25UDC AL 28480 0480-3363
0460- o LUF +-20% S0VDE CER 16299 Ui04M40%564
0160 0 AUF % S0V0C CER 16299 t104M0%068
04560 ] CAPACITOR-FXD . 4UF +-207Z S0VUDC CER 99 CACORZSBUL04MIS0A
0160-6%61 0 CAPACITOR-FXD _iUF +-20% SOVDC CER 16299 CACO2ZSUL04M0%50A
0360-6%564 0 CAPACITOR~FXD SOUDC CHR 16299 CALCO2Z5U104M0%0A
0180-33632 6 CAPACITOR-FXD 27 2SUNDC Al 28480 04{80~-3363
0480~33632 b CAPACITOR~FXD i % 2%VDC AL 28480 01803363
0180-3363 b CAPACITOR~FXD 22UF+-204 2%VDC AL 28480 0180-3363
0160-6564 g CAPACITOR-FXD . {UF +~20% SOVDC CER CACOZZSU104M0%0A
01606561 ] CAPACITOR-FXD . 41UF +-20% S0VDC CER
4606554 0 CAPACLITOR-~FXD 20% SoVnNe
0180-3342 & CAPACITOR~FXD 6% 25VUDC AL
0180-3343 3 CAPACITOR~FXD +-20% 2SVDC AL 01803363
01803363 & CAPACITOR~FXD - : 284810 0180-3363
01606564 Q CAPACITOR-FXD . 4UF +-20% S0UDC L6299 CACORZSULB4AMNS0A
0iA0~-6561 0 CAPACITOR-FXD .1UF +-20% S4VDC 16299 CACORZSUL04140%0A
0480~3363 & CAPACITOR D 25900 28480 01803363
0480-3363 & CAPACITOR-FXD & 25Vhe 28480 01803363
&7 01803363 & CAPACTTOR~FXD 28480 0180-3363
o8 0480-3363 4 CaPA [OR--FXD 284840 01803363
C&? 01803363 & CAPACITOR-FXD 2Z 28480 0180~3363
cy 01803363 & CAPACITOR-FXD 2 28480 04803363
CRA L702-0946 8 2 DIODE~ZNR 3.3V %% DO-3% LB39% 28480 19020946
Lra L20R2~-0%46 g ZNR 3.3V 5% DO-35 PO=.4W T LN39% 28480 1902-0946
CR3 19204-00%0 3 4 SWITCHING 80V 200MA 2NS DD-3% PNLTS iN4L{B0
CR4 1904-00%0 3 SWITCHING 80V 200MA 2NS DO-3% INLT7L iN4iSe
CRS 1901-1250 7 2 DIO-PWR RECT 28480 1901-1250
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Table 1-16. A2 Signal Source Replaceable Parts list ( 2/3)

.. fr
Reference HP Part ¢ gy Description M Mfr Part Number
Designation | Number |D Code
CR& 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 PNL74 iN4150
CR7 1904-00%0 3 DIODE-SWITCHING 80V 200MA 2NS DO-3% FPNL7L iN4150
CR8 1901-1250 7 DID~PWR RECT 284840 1901-1250
Ji PPNR30576 3 i CONN--RF F 28480 PPNR30576
Ki 0490-148% é a RELAY SW 28480 0490--148%
K2 0490-148% & RELAY SW 28480 04901485
L1 $100-44629 4 4 INDUCTOR RF-CH-MLLD 47UH S% 28480 ?i00~1629
L2 24001629 4 INDUCTOR RF-CH-MLD 47UH 5% 28480 P400--4629
L3 ?100-3942 2 2 INDUCTOR RF-CH-MLD 1SUH %% 28480 P400~-3742
L4 ?140-0240 i 2 INDUCTOR RF-CH-MLD 4100UH SX% 28480 ?140-0240
[ P1006-0539 3 i INDUCTOR (MIBC ITEM) 28480 ?100-053%
L& %440~0240 i INDUCTOR 100UH 5% 28480 71400210
L7 24003942 2 INDUCTBR 15UH 5% 28480 ?100-3912
L8 ?400-3343 7 i INDUCTOR 22UH S% 28480 ?400~3313
Ly 9100-5629 4 INDUCTOR 47UH 5% 28480 9100-1629
Lig Y140-0429 i i INDUCTOR 220U 5% 28480 ?140~-0429
Lid 24005629 4 INDUCTOR RF~CH-MLD 47UH 5% 28480 71004629
Liz 1250-2108 5 i CONN-RF F 28480 12502108
Li3 ?100-313% S K INDUCTOR 7%5UH 157 .SD-INX.875LG-IN 28480 9400-3139
21003139 ) INDUCTOR 7%UM 15% .SD~INX.87SLG-IN 28480 ?400--3139
94003139 1 INDUCTOR 7SUH 15% .SD-INX.B7SLG-IN 28480 9100~3139
Gt 2 S TRANSISTOR NPN SI PD=625MW FT=200MHZ 28480 1854-0810
B2 & TRANSISTOR NPN SI PD=625MW FT=200MHZ 28480 18%4-0810
Q2 4 T i OR NPN 81 P SMW FT=200MHZ 28480 18540840
W4 3 i PNP ST P I5MW FT=200MHZ 28480 1853-0459
A5 1 2 NPN 2NZZLA9A SL TO-S PD=800MW 01295 2N224{9A
A1) 1 NP RN I TO~S PD=800MW 0129% 2N2219A
[#)g 2 NPN 28480 18540810
Q8 9 2 PNP 04743 2NZ0SA
o3 9@ PNP 44743 2N2905%A
Qin 2 NPN 28480 1854-0840
Ri 07570346 2 4 RESISTOR 40 4% TG 0+-100 28480 0757-0346
R2 0757-0280 3 4 RESISTOR 1K 1% TC=0+-100 24546 CT4-1/8-TO-10014
R3 0698~-315% i i RESISTOR 4.64K 4iZ W F TC=0+-100 245454 CT4~1/8~-T0~46414
R4 07570280 3 REGISTOR 4K 4% 24546 CT4-4/8-T0-1004%
RS 8757-0458 7 2 RESISTOR %4i.1K 25W 24%46 CT4-4/8~-T0~-5442~F
Ré& 0698~3164 9 & BISTOR 38.3K 17 .125W 24546 CT4-4/8~-T0-3832-F
R7 0698~3161 9 ESISTOR 38.3K L% . 425uW Ca: 24544 CT4-1/8-T0~-3832-F
R8 2500-33%0 S 2 ESISTOR-TRMR 260 10% C SIDE-ADJ i-TRN 28480 2100-33%0
R? 0698-3164 9 REGISTOR 38.3K 1% 1254 F TO=0+-100 24546 CT4~-1/8~T0~-3832~F
Ri0 6698-31464 ? RESISTOR 38.3K 1% .425W F TC=0+-100 24546 CT4-1/8~T0-3832~F
Ris 0698-3161 ? REGISTOR 38.3K 1% .42%W F TC=0+~-100 24546 CT4-4/8-~TD-38B32-F
R12 0698-31614 Q@ RESISTOR 38.3K i% .1P5W F TC=0+-100 245486 CT4~-1/8~-T0-3832~F
R13 2100-33%0 S RESISTOR-TRMR 200 10%Z € SIDE~ADJ 1-TRN 28480 2400-3350
Ri4 0757-0417 8 i RESISTOR 562 4% .4125W F TC=0+-100 24546 CT4-1/8-T0-562R~F
R1Y 0698-3132 4 i RESISTOR 261 1% .4125W F TC=0+-100 24546 CTA-1/8-T0-2640~F
Ri& 0757-0404 0 i2 RESISTOR 100 1% .12%W F 0+-100 24546 CT4-1/8-TO-1 64 ~F
R47 47%7-0401 ] RESISTOR 100 4% .i25W F +-100 24546 CT4-1/8~TO~4045~F
RiB 0757-0404 g RESISTOR 400 1% .425W F +-100 24546 CT4-1/8-TO-405~F
Ri9 07%7-0401 ¢ RESISTOR 100 4% .42SW F +-100 24546 CT4-1/8~TO-101~F
R20 07%7-04014 1] RESISTOR 100 &% .12S5W F TC=0+-100 24546 CT4-4/8-TO-104i-F
0 RESTSTOR 400 1% .4i2SW F +-100 24544 CT4~1/8-TO~504~F
b} RESISTOR 100 4% .125W F +~100 245464 CT4~-1/8-T0-404~F
7 i o RESISTOR 100 1% _i2%W F TC=0+-100 24546 CT4-4/8-TO~405-F
R24 0757-0404 0 RESISTOR 100 4% .4125W F TC=0+-400 24546 CT4-4/8-TO-104~F
R2% 0757-0404 ¢ RESISTOR 108 1% .4i2%W F TC=0+-£00 24546 CT4~1/8-TO-504F
R26 4 4 RESISTOR 825 L12SW F TC=0+-100 24546 CT4-1/8-TO~-825R~F
R&7 4 REGISTOR 82% 185W F T +-100 24546 CT4-4/8-TO~-B2SR—~F
R28 b 8 2 RESISTOR 49.9 LA25W F TC=0+-100 28480 0757-0277
R2% 0764-0033 ? 2 RESISTOR 33 5Z 2W MO TC=0+-200 28480 0764~-0033
R30 0757-0346 2 RESISTOR 40 1% .42SW F TE=0+-100 28480 0757-0346
REL 0698-0084 9 i RESIBTOR 2 iSK 1% .425W F TC=0+-100 24544 CTA-4/8~T0~2454~F
RI2 07%7-0404 0 RESISTOR 100 1% .425W F TC=0+-100 24546 CT4~1/8-TO~404~F
R332 05698~3444 8 4 REGISTOR 245 4% +-400 24544 CT4-1/8~T0-24SR~F
K34 07570346 2 RESISTOR 10 1X . 42%W F TC=0+-100 28480 0757-0346
R35 17%7-0420 3 i RESISTOR 750 % .425W F TC=0+-400 24544 CT4-4/8~T0~751~F
RI& 07570280 3 RESISTOR 4K $% .425W F TC 24544 CT4-1/8-TO-4004-F
R37 0V57-0346 2 ISTOR 40 4% . 42SW F T 28480 07570346
R33 06%93-0082 7 A TOR 464 1% .125W F 24546 CT4-4/8-T0-4640-F
R39 0757-0442 ? 2 RESISTOR 410K 1% . i2S5W F 24546 CT4~1/8-T0-L002-F
R40 2683-027% ? i4 RESISTOR 2.7 S% ,25W CF 0ii24 CB276G5
RAL 1683-027% ? RESISTOR 2.7 S% .25W CF 04424 CR27GS
R42 683-8275 ? RESISTOR 2.7 S% .2%W CF 0ii24 CE276GS
R43 0683-0275 9 RESISTOR 2.7 S% .2%W CF 0ii2g CE276S
R44 0683-027% 9 RESISTOR 2.7 S% .25W CF 01124 CH2706S
LN 1683-027% g RESISTOR 2.7 5% .2%W CF TC=0-400 01124 CER276S
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Table 1-16. A2 Signal Source Replaceable Parts list ( 3/3 )

Reference HP Part |c| o o Mfr

: g ription Mfr m

Designation | Number |D ty Descriptio Code Part Number

R4& 0757-0280 3 RESISTOR 4K 4% .42%W F TC=0+~100C 24546 CT4~41/8-T0-1004~-F

R47 0698-3430 S i RESISTOR 21.9% 4% 1°5w F TC=0+-100 03888 PMESS-1/8-T0-2LRS~F

R48 0683-027% 9 RESISTOR 2 S% .2%W CF TC= 0iiz2t CR276S

R4? 0683-027% 9 RESISTOR 2.7 5% .’bw CF 01121 CE276S

RS&0O 0683-0275 ? RESISTOR 2.7 S4 .2%W CF giizs CRE7GS

RS4 0683-027% ? RESESTOR 2.7 S% .2%W CF 04124 CR27GS

RS2 0&683-027S ? RESISTOR 2.7 SZ .2%W CF 05i2t CR27GS

RS53 0683-0275 9 RESISTOR 2.7 5% .25%W CF TC=0-400 64124 CR27GS

RS% 0757-0397 3 i RESISTOR 68.1 4% .425W F TC=0+-100 24%46 CT4~1/8~-T0~68RL~F

RS6 07570379 i i RESISTOR 42.1 4% . 42%W F TC=0+-100 19704 S033R~-1/8-TO~12R1-F

RS7 0698~-3429 2 i RESISTOR L4256 F TC=0+-400 03888 PMESS-1/8-T0-19R&~F

R58 N757-0424 4 RESISTOR L1256 F TC=0+-400 24546 LT4~-1/8-TO~B25BR~F

RS9 0757-0421 4 RESISTOR 82% L128KW F TC=0+4-100 24546 CT4~1/8~TO~BRSR~F

R&0D 0757-0277 8 RESISTOR 49 ? i/ L18%W F TC=0+-400 28480 8757-0277

R61 87640033 g RESISTOR 33 S% 2W MO TC=0+-200 28480 1764-0033

R&2 1810-0126 i 3 NETWORK~-RES 14-DIP 10.0K OHM X i3 11236 7460~1~R10K

R&64 18100126 i NETWORK-RES 14-DIP 10.0K OHM X 13 11236

R&6 1810~-0126 i NETWORK-RES 14-DIP 40.0K OHM X 13 11236 760~-1-R10K

R&7 0757-045%8 7 RESISTOR S1.4K 4% .129W F TC=0+-400 24544 CT4-1/8~7T0-5412-F

R&8 0698-3162 0 i RESISTOR 46.4K 1% . 12%W F TC=0+-400 24546 CT4-1/8~T0-4642-F

R&? 07570438 3 i RESISTOR S.44K 1% .125W F TC=0+-i00 24546 CT4-1/8-TO-S5444~F

R70 0757-0442 ¢ RESISTOR 410K 4% .4125W F TE=0+-100 24546 CT4~-1/8-T0-1002-F

R71 1698~31346 8 4 RESISTOR 17.8K 4% .42%W F TC=0+-i00 24546 CT4-1/8-T0-4788~F

R72 0683-0825 9 4 RESISTOR 8.2 S% .2%W CF TC=0-400 01424 CE82GY

R73 1683-082% S RESISTOR 8.2 S% .2%W CF TC=0-400 61124 CRE26S

R74 06830825 S RESISTOR 8.2 5% .25W CF TC=0-400 01424 CRB2GY

R7% 01683-082% S RESISTOR 8.2 SZ4 .2%W CF TC=0-400 pii2g CRE2GS

R76 07570401 0 RESISTOR 4100 {% .125W F TC=0+-100 24546 CT4-1/8-TO-{04~F

R77 1683-0275 9 RESLETOR 2.7 5% .25W CF TC=0-400 giias CH’7GS

R78 0683-027% ? RESISTOR 2.7 5% .2%W CF TC=0-400 01424

TP4 0360-1653 5 i5 CONNECTOR-SGL CONT PIN .045-IN~- F 3C-5Z SQ 28480 0360-16%3

™we 0360-46%53 s CONNECTOR~SGL. CONT PIN .045-IN-BSC-SZ SQ 28480 -

TP3 0360~1653 s CONNECTOR-SGL. CONT PIN AU45 IN- H%L §Z 5Q 28480

TP4 0360~165%3 S CONNECTOR~SGL. CONT PIN .04%5-IN-RSC~SZ $Q 28480 0340- 16 3

TPS 0360-1653 s CONNECTOR-SEL CONT PIN . 045-IN-BSC-87 8Q 28480 03501653

TP& 0360-1653 s CONNECTOR--8GL CONT PIN . 045-IN-BS 28480 0360~-1653

TR7 03601653 13 CONNECTOR-SGL ZONT PIN . 045~ IN g ik 28480 03601653

™8 03601653 S CONNECTOR~SGL CONT PIN 04 28480 0350-465%3

TP 0360-1653 1 CONNECTOR-SGL CONT PIN 28480 0360-1653

TP30 03601653 5 CONNECTOR~-SGL. CONT PIN .04 IN BJC -8Z 8Q 28480 8360-1653

TPi4 03601653 5 CONNECTOR~SGL. CONT PIN IN-BRSC-5Z SQ 28481 0360-1653

TPi2 03601653 5 CONNECFUR Gl CONT PIN IN-RSC-8Z 5Q 28480 013601653

TP13 0360~1653 S CONT PIN ] 28480 03601653

TRi4 8360-1653 5 3GL CONT PIN 28480 0360-46%3

TPLS 0360-1653 S CDNNEC10R*° L. CONT PIN 28480 03604653

Ui 1820~1430 3 4 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 61295 SN741L.S161AN

uz 1820-4144 & 3 IC GATE TTL LS NOR QUAD 2-INP 0129% SN74LS02N

u3 i820~-1470 i i IC MUXR/DATA-SEL TTL LS 2~TO-i~LINE QUAD 01295 SN74L.8197N

U4 i820-1430 3 IC ONTR TTL LS BIN SYNCHRO POS-EDG 0129% SN74LG161AN

us i820~-1430 3 IC CNTR TTL LS RIN SYNCHRO POS-EDG 04295 SN74LSL61AN

ué 1820-1444 & IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS0EN

uz 1820-1429 0 i IC CNTR TTL LS DECD SYNCHRO 61295 SN741L.51606N

us 182p~-1442 8 i IC FF TTL LS D-TYPE POS~EDCE~TRIG 0£29% EN74LE74AN

ue 1820-1430 3 IC CHNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 0429% BN74L.5161AN

uio 18201144 & IC GATE TTL L& NOR QUAD 2-INP pi29% BN74L502N

Uiy 1826-0521 3 2 IC oP AMP LOW-RIAS-~H~-IMPD DUAL B-DIP-P 01295 TLOZ72CP

Uiz 1826-0521 3 IC OF AMP LOW-BIAS-H-~IMPD DUAL 8-DIP-P 01295 TLO72CP

Ui3 182063100 8 i IC DEDR TTL ALS RIN 3~TU~B IINF 3-INP 01295 SN74aL.8138N

ui4g i820-27%7 ? 2 IC FF JTTL ALS D~TYPE POS RIG OCTL 01299 SN7AALGS74AN

uis 1820-2757 ? IC FF TTL ALS D~TYPE POS-ED RIG OCTL 01295 SN74ALBS744N

Uuié 1820-1540 0 i IC MULTIPLXR 2-CHAN-ANLG TRIPLE i16~DIP-C 3L58% CD4UT3BF

uiz 18204315 3 2 IC MULTIPLXR 8~CHAN-ANLG 16-DIP-P PKG 3LE8% Cnans

[FEK ] 1820-134% 3 IC MULTIPLXR &-CHAN-ANLEG 16-DIP-P PKG 3L58% Cbaos

Uie 18%8~0047 5 1 TRANSISTOR ARRAY 16-PIN PLSTC DIP 13606 ULN-20034&

u20 i826-0549 k4 i IC 0P AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 81295 TLOZLiCP

ua4t i826~0122 0 i IC 7805 ¢ RGLTR T0-220 67263

uza 18260146 g i IC 7808 V RGLTR T0-220 D4743E

uz3 1826-0971 7 1 IC~- UPCFFOBH 268480

uz24 1813-0550 i i CLK 0SC 8.00MHz {STD ONLY) 28480 1813 0550
1813-0551 2 1 CLK 0SC 8.08MHz (OPTION 003 ONLY) 1813-055

X4i 1252-4598 k4 2 CONN-POST TYPE 2.5%4-PIN-SPCG ?6-CONT PIPLBIOPO

X2 12%2-1598 9 CONN-POST TYPE 2.54-PIN-SPCG 96-CONT PI9SRIDPOOFSONG
1205-009% 6 4 HEAT SINK SGL TO-S/T0-39-C8 30161 32258
4040-0748 2 i EXTR-PC BD BLK POLYC .062-IN-ED-THKNG 28480 40402748
14800446 8 2 PIN-GRV . ~DIA .25 L.G . 28480 14800415
40400750 7 3 EXTR-PC ER RED POLYC .062-IN~-RD-THKNS 28480 40400750

W1 8159-0005 o] 2 RESISTOR ZERQ OHMS (STD ONLY) 28480 8159-0005

W2 8159-0005 0 RESISTOR ZERO COHMS (OPTION 003 ONLY) 28480 8159-0005
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1-9. A3 BOARD SERVICE SHEET

1-9-1. CIRCUIT DESCRIPTION

The A3 1 MHz transducer board consists of the first null amplifier, the second null ampilifier,
the range resistor, the ranging current divider, the C offset circuit, and voltage regulators.

[ First Null Amplifier ]

The first null amplifier is described in the block diagram discussion in the paragraph 1-5-2 of
this section. The first null amplifier includes the resonance circuit composed of A3L4,
A3C11, A3C12, and A3C13. The output from the first null amplifier is feed into transformer
A3T17.

[ Second Null Amplifier ]

The second null amplifier is described in the block diagram discussion in the paragraph 1-5-
2 of this section. In the block diagram discussion, the current through the DUT is assumed
to be the same as the current flow through the range resistor. If the current through the
DUT is not equal to the current flow through the range resistor, the null detector ( A3U4 ) in
the second null amplifier detects and outputs the difference as a proportional error voltage.
Multiplexer A3U10 is used to normalize the output error voltage which is then converted into
a dc voltage proportional to the 0° vector component by the phase detector and the integra-
tor in the hybrid IC ( HIC ) A3U21, and the normalized error voltage is converted into a dc
voltage proportional to the 90° vector component by the phase detector and the integrator
in HIC A3U20. A3Q7, A3L15, A3C83, A3R44, and A3Q8 feeds the 0° and 90° reference
signals to HICs A3U20 and A3U21. The 0° component of the reference signal is amplitude
modulated by the 0° component of the error voltage in HIC A3U21, and the 90° compaoanent
of the reference signal is amplitude modulated using the 90° component of the error voltage
in HIC A3U20. The output signals of A3U20 and A3U21 are summed, and the phase of the
resultant vector signal is inverted and amplified by summing amplifier A3U16. The output
voltage from the summing amplifier is fed back through the range resistor to cancel the error
current, thereby making the current through the DUT equal to the current through the range
resistor.

[ Range Resistor ]
The range resistor is one component of the I-V converter. When the high accuracy mode is
set to OFF ( normal mode ), the range resistor is approximately 5.7 kQ ( ASR14 and A3R15 in

parallel ). When the high accuracy mode is set to ON, the range resistor is approximately 20
kQ ( A3R15). A3K9 is the switch used to select the value of the range resistor.
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[ Ranging Current Divider ]

As described in the block diagram discussion in paragraph 1-5-2 of this section, the ranging
current divider consists of transformers, binary output selection switches, and the ranging
current divider’s position control switches. The ranging current transformers are A3T3
through A3T8. The binary output selection switches are A3K2 through A3K7. The ranging
current divider’s position control switches are A3K1 through A3K8. The ON/OFF settings of
all switches depends on the measurement range as listed below.

Table 1-17. Measurement Range and Control Switches

Measurement Range A3K1|A3K2[A3K3 A3K4| A3K5 A3K6| A3K7 |A3KS
1 pF 0 0 0 0 1 0 0 1
2 pF 0 0 0 1 0 0 0 1
4 pF 0 0 1 0 0 0 0] 1
8 pF 0 1 0 0 0 0 0] 1
16 pF 0 0 0 0 0 0 0 0
32 pF 1 1 0 0 0 0 0 0
64 pF 1 0 1 0 0 0 0 0
128 pF 1 0 0 1 0 0 0 0
256 pF 1 0 0 0 1 0 0 0
512 pF 1 0 0 0 0 1 0] 0]
1024 pF 1 0 0 0 0 0 1 0

0 setting: 1 setting:

F-=-~"=-29 [ - ]
[

[ C Offset Circuit ]

As described in the block diagram discussion in the paragraph 1-5-2 in this section, the C
offset circuit consists of a reference capacitor, a transformer, and a C-offset current divider.
The reference capacitor is 82 pF ( A3C53 ). The transformer is A3T1. The C offset current
divider consists of transformers A3T10 through A3T16, and the switches A3K10 through
A3K15. A3U13 is the switching controlier.

[ Voltage Regulators ]
The voltage regulators consists of A3U17 through A3U19. The voltage regulators regulate
the unregulated voltage from the A1 Power Supply board to 5 V, and + 8 V. A3U17 regu-

lates the + 12 V from the A1 board to + 8 V. A3U18 regulates the - 12 V from the A1 board
to - 8 V. A3U19 regulates the + 8 V from the A1 board to + 5 V.

1-A3-4



1-9-2. TROUBLESHOOTING AIDS

The troubleshooting aids section contains troubleshooting procedures used when self test =
1, or self test = 2 fails. The troubleshooting aids section also contains a list of test points
and troubleshooting data. The test points are listed in Table 1-18, and the troubleshooting
data is listed in Table 1-19.

[ Only self test = 1 ( A3 1 MHz TRD C-offset div test ) failed ]

Perform the following steps.

—_

N

Connect a 1 pF capacitor across the UNKNOWN Terminals.
Set up the 4278A as follows.

Test Frequency: 1 MHz

High Accuracy Mode: ON

Measurement Range: 1.28 pF

Other Settings: Initial Settings

I1s the measurement value is within 1 pF + 2%7?

YES: Go to step 4.
NO: Check A3T11 and A3K10.
. Set the measurement range to 0.64 pF. |s the measurement value is within 1 pF
+ 2%7?
YES: Go to step 5.
NO: Check A3T12 and A3K11.

Set the measurement range to 0.96 pF. Is the measurement value is within 1 pF
* 2%7

YES: Go to step 6.
NO: Check A3T13 and A3K12.

Set the measurement range to 1.12 pF. Is the measurement value is within 1 pF
+ 2%7?

YES: Go to step 7.
NO: Check A3T14 and A3K13.

Set the measurement range to 1.2 pF. Is the measurement value is within 1 pF %
2%7?

YES: Go to step 8.
NO: Check A3T15 and A3K14.

Set the measurement range to 1.24 pF. Is the measurement value is within 1 pF
+ 2%7?

YES: Check A3T10, and retry the above steps.
NO: Check A3T10, A3T16, and A3K15.
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[ Only self test = 2 ( A3 1 MHz TRD-Range div test ) failed ]
Perform the following steps.
1. Did RESULT 1 pass?

YES: Go to step 2.
NO: Check A3K1, A3K2, A3K8, and A3T3.

2. Did RESULT 2 pass?

YES: Go to step 3.
NO: Check A3K1, ABK2, A3K8, and A3T3.

3. Did RESULT 3 pass?

YES: Go to step 4.
NO: Check A3K1, A3K3, A3KS8, and A3T4.

4. Did RESULT 4 pass?

YES: Go to step 5.
NO: Check A3K1, A3K4, A3KS8, and A3T5.

5. Did RESULT 5 pass?

YES: Go to step 6.
NO: Check A3K1, A3KS5, A3KS8, and A3TS.

6. Did RESULT 6 pass?

YES: Go to step 7.
NO: Check A3K1, A3K6, A3K8, and A3T7.

7. Did RESULT 7 pass?

YES: Check A3K1 and A3K8, and retry the above steps.
NO: Check A3K1, A3K7, A3K8, and A3TS.
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Table 1-18. Test Point List

Test Point Signal Name Description

A3TP1 Output signal from the 1st null amplifier

A3TP2 Ground Line

A3TP3 Output signal (1) from the pre amplifier in the 2nd
nuli amplifier

A3TP4 Ground Line

A3TPS Output signal from |-V converter

A3TPG Ground Line

A3TP7 +8V +8 Vdc

A3TP8 -8V -8Vvde

A3TP9 +5V +5Vdc

A3TP10 Ground Line

A3TP11 Output signal (2) from the pre amplifier in the 2nd

null amplifier :
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Table 1-19. Troubleshooting Data (1/2)

HP 4278A Settings Measurement Setup Waveform
FREQ: 1 MHz CHAN A:  A3TP12
CHAN B: A3TP13 898 Yodiv 1088 Vodiv 288 ascdiv

TRIG: CHAN A <
Negative .
(Neg ) I P T
R o . 'ﬂ\wu"'/
,/*“"\ T <
Lo S ]
Selftest = 3 CHAN A:  A3TP1
TRIG: CHAN A 522 misdiv =88 nsd
( Negative ) T

<
Selftest = 4 CHAN A:  A3TP5
DUT: OPEN TRIG: CHAN A 568w 502 ns.d

( Negative )

4
DUT: 100 pF | CHAN A:  A3TP3
FREQ: 1 MHz | TRIG: CHAN A 280 niids 288 nasdiv
Meas.Range: 16 pF ( Negative ) L [
Display: UNBAL ;’Iﬂﬁwﬁ ':f"r'mm :

y A <
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Table 1-19. Troubleshooting Data (2/2)

HP 4278A Settings Measurement Setup Waveform
DUT: 100 pF | CHAN A:  A3TP4
FREQ: 1 MHZ TRIG: CHAN A 1.88 ¥odiv 288 nssdiv
Meas.Range: 16 pF ( Negative ) » —
Display: UNBAL ';"'“\" ' i/‘“‘ S
B LTI % . % JEO T PRI .
b i N B A
“\ . B A B H
\\\ v‘f/ . "‘\\ ST /)/ ‘
1 / Yo |
oo/ A / N
\\“,// : ‘1}\_\/} ‘
DUT: 100 pF | CHAN A:  A3TPS
FREQ: 1 MHz | TRIG: CHAN A
MeaS'Range: 16 pF ( Negatlve ) 2.08% Yodiv 280 nesdiv
Display: UNBAL
\\ LY / <
Y e - y
N E {',.._. \.\‘~ i ;’j;
Sugad -

1-9-3. REPLACEABLE PARTS LISTS
The A3 1 MHz Transducer board is covered by the exchange assembly program. The A3 1

MHz transducer replaceable parts are listed in Table 1-20. The part number for a rebuilt A3
exchange board is shown on the first page of the A3 replaceable parts list.

1-9-4. COMPONENT LOCATIONS
The component locations of the A3 1 MHz Transducer with the board connector pin assign-

ments are shown in Figure 1-22.

1-9-5. SCHEMATIC DIAGRAMS

The A3 board schematic diagram is shown in Figure 1-23.
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Table 1-20. A3 1 MHz Transducer Replaceable Parts list (1/4)

Reference HP Part ¢ Qty Description Mfr Mfr Part Number
Designation | Number |[D Code
A3 04278-66503 | 4 1 TMHz TRANSDUCER 28480 04278-66503
04278-69503 1MHz TRANSDUCER (RE-BUILT) 28480 04278-69503
Ci 0460~4799 2 5 CAPACITOR~FXD 2.2PF +-.2SPF 100VDC CER 28480 0160-4799
ca 0160-4799 2 CAPACITOR~FXD 2. 8F 100VDC CER 28480 61604792
C3 0160-4797 2 X XD 2.2 < L80VDC CER 28480 0160-4799
cs 05160-483% 7 & CAPACITOR-FXD . AUF +~-10% S0VUDC CER 28480 015604835
Cé N160-2234 6 i CAPACITOR~FXD .SiPF +- 2SPF S06VDC CER 23480 01602234
c7 0180~3600 4 13 CAPACITOR-~FXD J3UF+-20% 2SYDC AL 0180-~-3600
c8 018034600 4 CAPACITOR-FXD 33UF+-20% 25UDC AL 6i80-3500
ce 0480-3600 4 CAPACITOR~FXD J3UF+-20% 25VDC AL 01480~3400
(4] 0160-4832 4 26 CAPACITOR~FXD .03UF +-40% L00VUDC CER 0160-4832
(5% 01603916 3 4 CAPACITOR~FXD 220PF +-2% 460YDC CER 28480 0160-3946
ciz2 0i24i-040%5 4 1 CAPACITOR~V TRMR-CER 9-3%PF 200V PC-MTG 738%9 DVLAPR3ISD
Ci3 05604787 8 4 CAPACITOR~FXD 22PF +~%%Z 100UDC CER 0+-~30 0160-4787
Ci4 1160-4832 4 CAPACITOR-FXD . 04UF +-40% L00VDC CER 0160-4832
Cis 0160~483% 7 CAPACITOR~FXD  4UF +-40% SOHUDC CER 01i60-483%
Cis 0i60-4810 1) i CAPACITOR-FXD F30PF +-%% 100VDC CER 28480 J160-48450
L7 0160-4791 4 i3 CAPACITOR--FXD L0PF +-5% 400VDC CER 0+~30 28480 0160~4791
cig 1160-4791 4 CAPACTTOR-FXD 40PF +-%%Z 4100VDC CER O+ 28480 0160~4791
Ci9 0160~47914 4 CAPACITOR-FXD L0PF - £00UDC CER 0 3 268480 0160~4791
c20 01460-47%4 4 CAPACITOR~FXD 10PF 100UDE CER 0+-30 28480 0140-4794%
Cc21 0160-4791 4 CAPACITOR~FXD 10PF +-5%Z 400VUDC CER 0+-30 28480 0i60-~-4791
cz2a 0160-4791 4 CAPACITOR-FXD 10PF +-5% £00VDC CER (+-30 28480 016047914
£ca3 01684832 4 CAPACITOR~FXD .04UF +-10% 100VDL CER 28480
c24 0160-4832 4 CAPACITOR-FXD .0iUF +-10% 100VDC =R 28480
cas 0160-4835 7 CAPACITOR-FXD . 4iUF +-10% S0VUDC CER 28480 04150-483%
[l 0160-4799 2 CAPACITOR-FXD 2.2PF +-.2%PF 400VDC CER 28480 04604799
caz 0£60-4832 4 CAPACITOR~-FXD . 0iUF +-40% i00VDC 28480 0i60~4832
c28 0160~4832 4 CAPACITOR-FXD . DAUF +-10% 100VDE 28480 0160~4832
czye 0160-4832 4 CAPACITOR~FXD .04UF +-10% £00VDC 28480
c3e 0160-4832 4 CAPACITOR~FXD . 04UF +-10% 100VDC 28480
G35 04604832 4 CAPACITOR~-FXD .04UF +-10% 4L00VDC 28480
632 0160-4832 4 CAPACITOR-FXD . 0iUF +-40% 100UDC 28480 051604832
€33 0160-4832 4 CAPACTTOR-FXD . 04UF +-10% 100VDE 28480 6i60-4832
C34 0860~-4832 4 CAPACITOR~FXD . 04UF +=40% 100UDC CER 28480 0160-4832
35 01604801 7 3 CAPACITOR~FXD L00PF +-%% 100VDC CER 28480 0160~-4801
c3%s 01604832 4 CAPACITOR-FXD .05UF +-40% 100VDC CER 28480 0160-4832
0160-4832 4 CAPACITOR-FXD . 04UF +~40% L00VUDEC CER 28480 01608-4832
0160-483% 7 CAPACITOR~FXD A S0VDE CER 28480 0160-483%
0160-4832 4 CAPACITOR-FXD L 1072 100VDC CER 28480 01604832
0160-483% 7 Cap TOR~FXD 4UF +-10% S8VDC CER 28480 Di60-4835
0160~4801 7 CAPACITOR-FXD L00PF +~5% 400VDC GER 28480 0i60-4801¢
C39 01604822 2 3 CAPACITOR-FXD £000PF +-5% 100UDC CER 28480 01460-4822
cao 01604789 0 4 CAPACITOR-FXD A 100VDC CER 0+-30 28480 01604789
Cat 01604795 8 i CAPACITOR~FXD 4. SPF 100VDE CER 284810 0160-4795
€42 0160~4842 [} 2 CAPACITOR~FXD 100VDC CE 480 0160-4842
a3 01604842 [1] CAPACLTOR-FXD 5% 100VDC CER 26480 0i60-4842
£44 0180-3600 4 CAPACITOR~FXD 20% 25VnC Al 28480 01803600
C4s 0180-3600 A CAPACYTOR 0% 25DC AL 28480 0i80-3600
a6 0160-4832 4 CAPACITOR Rk ~10%4 100VDC : 0160-4832
ca7 0160-4832 4 CAPACITOR CDAUF 104 400VUDC 01604832
c48 0150~4832 4 CAPACITOR-FXD .0LUF +-10% s00VDC 28480 0160~4832
£49 B140~-48352 4 CAPACITOR-FXD . D4UF +-10% 4100VDPC CER 28480 01604-4832
CS0 04604830 2 i CAPACITOR- 2EGOPF - CE 28480 0i60-4830
CHi 0160-4822 2 CAPACITOR-FXD 41000PF - y 28480 0160-4822
cs2 0160-4822 2 CAPACITOR-FXD 1000PF +~S% 500UDC CER 28480 0160-4822
Cs3 0160-6828 4 i C-F BRPFi00VMICA 284840 0160-6828
5S4 01604799 2 CAPACITOR- D 2 .2PF +~ BSPF {00VDC 28480 0160~4799
css 01604794 4 CAP&CITOR-FXD 10PF 108VDC CER 28430 01604794
CSé 0160~479% 4 CAPACITOR~FXD 10PF + 10090C CER 28480 01684791
=32 21604791 4 CAPACITOR-FXD 40PF - 100UDC CER 28480 01604791
58 0560~47914 4 CAPACTITOR~FXD 40PF +-5% 160VDC CER 28480 0160~4791
€S9 0160~47941 4 CAPACITOR~FXD 410PF +-%% 100VDC CER 04-30 28480 01604794
CHo 0£60~4794 4 CAPACITOR~FXD L0PF - L00VDC CER 0+-30 28480 0160-4794
€61 0160~4791 4 CAPACITOR-FXD 10PF +- 100VDE CER 0+-30 28480 Di60-4794
cez 0160-4805 i i CAPACITOR-FXD 47PF 100YDC CER 0+-30 28480 0160-480%
€63 01604787 g CAPACITOR~FXD 22PF 100VUDE CER 0+-30 28480 Di60~-4787
64 $160-4832 4 CAPACITOR-FXD .08UF +-40% 100VDC CER 28480 0160-4832
C6s 01604832 4 OR-FXD . 04UF +-40% 100YDC CER 284849 01604832
Cb6é 0160-4832 4 LITOR-FXD . GLiUF +-10% 100VDC CER 284890 0160-4832
Ca7 0160-4832 4 CAPACITOR-FXD . DiUF +-10% 400VDC CER 28480 01604832
CoE 4168-4832 4 CAPACITOR~FXD . 0iUF +-10% 100VDC CER 28480 0i60~-4832
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Table 1-20. A3 1 MHz Transducer Replaceable Parts list (2/4)

Reference HP Part |c Q _— Mfr
. A t Description Mfr Part Number
Designation | Number (D Y cript Code
Co69 0460-4832 4 CAPACLTOR-FXD , BiUF +-10% $100VDC CER 28480 0i60-4832
¢70 0160-4808 4 4 CAPACITOR-FXD 470PF +-5% 400VDC CER 28480 04160-4808
c71 0160~-4808 4 CAPACITOR~FXD 470PF +~57% 100VDC CER 28480 0160~-4808
c72 0160-4808 4 CAPACITOR-FXD 470PF +-5% 4100VDC CER 28480 0i460~4808
c73 0160-4808 4 CAPACITOR~FXD 470PF +-S% 100VDC CER 28480 0i60-48508
0460-6%561 0 1 CAPACITOR-FXD .4UF +~20% S0VUDC CER 16299 CACO2Z5U104M0508
0480-3600 4 CAPALITOR-FXD 33UF+-20% 25VDC AL 28480 0180-3600
01803600 4 CAPACITOR-FXD 0% 25VDC AL 28480 0480-3600
018034600 4 CAPACTTOR-FXD % 2%UDbC AL 28480 01803500
04160~-4835 7 CAPACITOR-FXD .1UF +~10% S0VDC CER 28480 0160-483%
L79 04604801 7 CAPACITOR-FXD L0UPF +-5X% 100VDC CER 284846 0i60~48014
<80 0160-4792 5 i CAPACITOR~FXD 8.2PF +~ SPF 100VUDC CER 28480 04604792
€81 0480-35600 4 CAPACITOR-FXD 33UF+-20% 28UDC AL 28480 6i80-3500
cez 0480~3600 4 CAPACTTOR~EXD JI3UF+-20% 25VDC AL 28480 0i80~3600
ce3 0460—-4787 8 CAPACITOR-FXD 22PF +-5% 100VDC CER 0+-30 28480 0160-4787
cea (11604832 4 CAPACITOR~FXD .04UF +-10% 400VDC CER 28480 0560-4832
8% 0160-4787 8 CAPACITOR-FXD 22PF +-5%Z 100VDC CER {4+-30 28480 0160-4787
cas 04i80~3600 4 CAPACITOR-FXD 33UF+-20%Z &5VDC AL 28480 0480~3600
€87 0180~-3600 4 CAPACITOR-FXD I3UF+-207% 25VDC AL 28480 04803500
[ 2227 05i80~36040 4 CAPACITOR-FXD 33UF+~207% 25VDC AL 28480 018035600
CRL 1904-0050 3 10 PIODE-SWITCHING 80V 200MA 2NS DO-3%5 INLi7E iNALSO
CR2 19040050 3 DIOD s 80V 200MA 2NS DO-35 PNL74 AiN4LSO
CR3 1905-00%0 3 D 10D 3 B0V 200MA 2NS DO-3% FNi71 iN4LS0
CR4 1904~00%0 3 DICD [TCHING 80V 200MA 2N§ DO-3% 9NL7L 1N4150
CRS 1204-005%0 3 DIODE~-SWITCHING 80V 200MA 2N§ DO-3% INL174 iN41%0
CRé& L1204-0050 3 ~GWITCHING 80V 200MA 2NS DO-35 INL74 IN44i%0
CR7 1904-0050 3 [ 80V 200MA 2NS DOD-35 PNLi74 iN4L50
R 49040050 3 5 80V 200MA 2ZNS DO-3% ONL74 iN41S0
CRY 190i-00580 3 5 80y 200MAa ENS DU-3% INi7A iNgL1S0O
CR40 1920650050 3 g0y 200Ma 2NS DO-3% PNL7L 1N4is0
CRid 4902-3036 3 2 %% DO-7 PD=_44W TC 28480 1982-3036
CRi2 £902-3036 3 5% DO~7 PD=.4W 28480 i902~3036
CR13 1906-0257 2 2 Z50MA VF DI 28480 1i906-0257
CRLA 1906-02%7 2 3I50MA VF DI 28480 1906~0257
Ji 1R50-2408 3 4 CONN-RF 28480 1250-2408
Ja iR%50~-2108 5 CONN-RF 28480 12502408
I3 12%0~2108 G CONN-RF F 28481 12%0-2408
J4 -2408 S CONN-RF F 28480 42502108
s -1598 ? 2 CONN-POST TYPE 2.%4-PIN-EPCG 94-CONT 0ge22 PIFHERIVPOOFSONG
Jé& 12524598 9 CONN-POST TYPE 2.%4-PIN-SPCG ?6-CONT 09922 PIOLEIIPDOFSONY
Ki 04901477 &b i% RELAY 28480 0490-~1477
K& 0490~1477 b RELAY 28480 04901477
K3 0490~1477 & RELAY 28480 04904477
K4 04901477 & RELAY 28480 0490~4477
KS 04901477 b RELAY 28480 0490~4477
Ké& 049 6-1477 b REL-AY 28480 0490-4477
K7 04901477 b RELAY 28480 04904477
K& 0490-1477 & RELAY 28480 04901477
K? 0490~1477 & RELAY 28480 0490-1477
K40 0420-~1477 b RELAY 20480 0490~-4477
Kt 0490-1477 & RELAY 28480 04901477
Ki2 (490-1477 2} RELLAY 28480 04901477
K3 3490-4477 & RELAY 28480 04901477
K44 0490-1477 & RELAY 28480 0490~-1477
Kis 0490-1477 & RELAY 28480 04901477
L1 9140-1263 6 3 INDUCTOR 120UH 10% 28480 9140-1263
L2 §140-1263 6 INDUCTOR 120UH 10% 28480 9140-1263
L3 9140-1263 6 INDUCTOR 120UH 10% 28480 9140-1263
L4 9140-0210 1 4 INDUCTOR T100UH 5% 28480 9140-0210
L5 9140-0210 1 INDUCTOR T00UH 5% 28480 9140-0210
L6 9140-0210 1 INDUCTOR T00UH 5% 28480 9140-0210
L7 9140-0761 7 2 INDUCTOR 220UH 10% 28480 9140-0761
L8 9140-1264 7 2 INDUCTOR TMH 10% 28480 9140-1264
L9 9140-1262 5 1 INDUCTOR 100UKH 10% 28480 9140-1262
L10 9140-0761 7 INDUCTOR 220UH 10% 28480 9140-0761
L1 9100-1629 4 2 INDUCTOR 47UH 5% 28480 9100-1629
Li2 9100-1629 4 INDUCTOR 47UH 5% 28480 9100-1629
L13 9140-0137 1 2 INDUCTOR 1MH 5% 28480 9140-0137
L14 9140-0137 1 INDUCTOR T1MH 5% 28480 9140-0137
L15 9140-1264 7 INDUCTOR 1MH 10% 9140-1264
L6 9740-0210 1 INDUCTOR 100UH 5% 28480 9140-0210
L17 9140-1278 3 2 INDUCTOR 68UH 10% 28480 9140-1278
L18 9140-1278 3 INDUCTOR 68UH 10% 28480 9140-1278
Q1 1855-0570 3 2 TRANSISTOR J-FET D-MUDE T0-92 SI 50545 25K523
Q2 1853-0459 3 2 TRANSISTOR PNP SI PD=625MW FT=200MHZ 28480 1853-0459
Q3 1853-0459 3 TRANSISTOR PNP SI PD=625MW FT=200MHZ 28480 1853-0459
Q4 1855-0570 3 TRANSISTOR J-FET D-MODE T70-92 SI 50545 25K523
Q5 1854-0810 2 4 TRANSISTOR NPN SI PD=625MW FT=200MHZ 28480 1854-0810
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Table 1-20. A3 1 MHz Transducer Replaceable Parts list (3/4)

Reference HP Part |c| o, Description Mfr Mfr Part Number
Designation | Number |[D Code
Q6 18%4-0810 2 TRANSISTOR NPN SI PD=625HW F 09MHZ 28480 1854-0840
a7 18540850 2 TRANSISTOR NPN I PD=62%5MuW 00MHZ 28480 18540810
68 18%4-0810 2 TRANSISTOR NPN SI PD=625HW FT=200MHZ 28480 i8%4-0810
R U757-0346 2 &b RESISTOR 40 1% _42%W F TC= 28480 07570346
R2 4757-046% & i RESISTOR 400K 4% 425w F 24544 CT4-1/8-T0-1003~F
R3 07570424 7 i RESISTOR 4. 4K 4% _425W F TC=0+-100 24546 CT4~4/8~T0~4404—F
R4 0698-3447 4 2 422 1% iP2SW F TC=0+-100 24544 CT4-1/8-TD-4 -F
RS 06983~3153 9 i RESISTOR 3.B3K 4% .125W F TC=0+~100 24546 CT4~1/8~T0-3831~F
R& D698~3446 3 2 RESISTOR 383 1% .425W F TC=0+-%00 24544 CT4-1/8~T0-383R~F
R7 01757-0459 8 2 RFJI"FOR B6.2K 1% 425W F TC=0+-100 4546 CT4-5/8-T0~5622~F
R& 0757-0459 8 56.2K 1% 42%W F TC=0+-100 24544 CT4-1/8-TO-Sen2-F
R? ? 2] 10K 4% (12SW F TC=0+-100 24546 CT4-4/8-T0-4002~F
RL0 4 i 825 4% 42%W F TC=0+~400 24546 CT4~1/8~T0D-B2SR~F
Ri4 2 104% (A25W F TC=0+-100 28480 07570346
RiZ 0/57 0180 2 a2 31.6 1% 42%4 F T +-100 28480 0757-0480
Ri3 0757-0480 2 31.6 17 .425W F TC=0+-100 28480 07570180
Ri4 0699-2242 7 i RES B.06K 4/8W 0.4% 28480 0699-2242
R1% 0699-2243 8 i RES 20K 1/8W .41% 28480 0699-2243
Rib 06983447 4 RESISTOR 422 4% .42%5W F TC=0+-£00 24546 CT4~-4/8~T0-422R~F
Ri?7 0757-0279 Q i RESISTOR 3.46K 1% .42%W F TC=0+-100 24546 CT4-4/8-T0~Z164~F
Rig 0698~-0082 7 3 ESISTUR 464 4% . 42%W F TC=0+-100 ’4 A6 CT4~4/8-T0-4640~F
Ri9 D698-0082 7 RESISTOR 464 1% .12S5W F T +-100 546 CT4-4/8~T0-4640
R20 07570442 ? RESISTOR 10K 1% .4125W F TC=0+-100 24546 CT4~5/83-T0~4002~F
R21 57~0394 0 2 RESISTOR Si.4 4% . 42SW F TC=0+~-400 24544 CT4-4/8~TO-SiR1~F
RrR22 07570442 ? RESISTOR 410K 1% .425W s=0+--400 24544 CT4-4/8~T0-4002-F
R23 ~-0442 ? RESISTOR 10K 1% .425W +-100 24546 CT4-4/8-T0~1002~F
R24 07%57-0442 ® RESISTOR 10K 1% . 425K 24544 CT4-4/8~T0-4002-F
R2S 07570442 9 RESISTOR 10K i%Z .41235W 24546 CT4-4/8-T0~£002~F
R26& 07%57-0442 9 RESI%TUR 10K i% . 12%W 24544 CT4~-1/8~-T0-1002-F
R27 07%7-0280 3 4 OR 1K 1% 24546 CT4~4/8~-TG-1004~F
R2G 01693~3444 8 i OR 215 4% .125W F TC=0+-100 24546 CT4~1/8-T0=-245R-F
R29 0757-1094 k4 2 RESISTOR 4.47K 1% .425W F TC=0+-100 24546 CT4-4/8-T0~4475~F
R30 2100~3464 & 2 RESTSTOR-TRMR 20K 10%Z C SIDE-ADF 17-TRN 73138 89PR20K
R34 2100~3164 &6 ISTOR-TRMR 20K £0% C SIDE-~ADJ L7-TRN 73138 89PR20K
R32 0757-0344 2 TOR 10 i% i‘SU F TCf +-100 28480 0757-0346
R332 07570346 2 [BTOR 40 £% .1 V TC=0+~400 28480 07570348
R34 0757-0200 7 i RESISTOR %.62K 4% .i SW F TC=0+-100 24544 CTA-1/8-TO-S624~F
R3S 47570394 0 RESISTOR 51.4 1% . 425W F TC=0+~400 245446 CT4-4/8~T0-541R4~F
R36 1698-3446 3 BTOR 383 1% . 12%5W F 24546 LT4~-1/8-T0-383R~F
R37 - 3 7 STOR 464 1% . 425W F 24546 CT4-4/8~T0~4640-F
R38 0 i STOR 400 4% . 42%W F 7 24546 CT4~4/8-T0-4041~F
R3% ? TOR £ .47K 4% 1254 TC= 24546 CT4~4/8~T0~1474~F
R40 3 STOR 4K 4% .125W F TC=0+-100 24546 CT4-4/8-T0-4004-F
06983162 0 i RESISTOR 46.4K £ _12%5W F TC=0+-100 24546 CT4~1/8-T0-4642~F
0757-0442 ? RESISTOR 10K 1% .412%W F TO=G+-100 24544 CT4-4/8-T0~1002~F
; 8 i R L125W F TC=0+-100 24546 CT4-4/8~T0-4782-F
7 3 125W F TC=0+-100 24544 CT4-1/8~T0-7505~F
S 2 C21K 4% 4250 F TC=0+-400 24546 CT4-4/8~TO~{241~F
R45 07570274 ) RESISTOR 1.24K 4% 125N F TC=0- 24546 CT4-1/8~-T0-1254~F
R47 0698-0084 9 Fd RESISTOR 2. 45K 1% . 12SW F TC= 24546 CTA~4/8~T0-2151~F
R48 07570280 3 RESISTOR 4K 1% 472 bU F TC=0+- iUU 24544 CTA4-1/8~TO0~1001~F
R49 16988827 4 2 RESIBTOR 4M 1% . 42SW F TC=0+-100 28480 0698-8827
RSO 0698-0084 ? RESISTOR 2.4%K 4% _425W F. TC=0+-100 245446 CT4~1/8-T0~2151~F
0757~ 0780 2 RESISTOR 4K 1% .425W F TC=0+-100 24544 CT4~-4/8-T0-4004~F
. 4 RESISTOR 4iM 1% . 42SW F TC=0+~400 28480 G698-8827
2 ISTOR £0 4% 4RSW F TO=0+-100 284890 07570346
i ISTOR 4.64K 1% 425 TC=0+~4G0 24546 LY4-1/8-T0-4645~F
a ISTOR 40 1% .125W F TC=04-100 28480 757-0346
RS& 0757-0439 4 i REBISTOR &.8iK 1% .125W F TC=0+-100 24546 CT4-1/8~T0-6841~F
T4 9100~0825 g 2 (TDK 113ES) 28480 9100-0825
2 P100-082% 0 ORMER : PULSE (TDK 443ES) 28480 ?i06-0825
T3 9100-4631 4 14 XFMR~-PLS 28484 9100-4631
T 9100-4631 4 XFMR~PLS 28480 9100-4631
TS 9100-4631 4 XFHR-PLG 28480 9100-4631
Té 9100-4631 4 XFMR~PLS 283480 9100-4631
17 9100-4631 4 XFMR-PLS 28480 9700-4631
T8 9100-4631 4 XFMR-PLS 28480 9100-4631
T? 9100-4631 4 XFMR-PLSG 28430 9100-4631
Ti0 9100-4631 4 XFMR~ PLS» 28480 9100-4631
Tii 9100-4631 4 XFMR - 28480 9100-4631
T42 9100-4631 4 XFMR~ 28480 9100-4631
Ti3 9100-4631 4 XFMR~ PL“ 28480 9100-4631
Tis 9100-4631 4 XFHMR-PLS 28480 9100-4631
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Table 1-20. A3 1 MHz Transducer Replaceable Parts list (4/4)

Reference HP Part |c e Mfr

: . escription M rt Number

Designation Number |D Qty Descriptio Code fr Part Numbe

Ti% 9100-4631 a4 XFMR-PLS 28480 9100-4631

Ti& 9100-4631 4 XFMR-PLS 28480 9100-4631

T17 04278-61501 | 2 1 COIL ASSY 28480 04278-61501

Ui 1820-0471 0 4 IC INY TTL HEX i-INP 0529% SN7406N

Uz 1826-0276 ] i IC 78L0SA V RGLTR TO-92 04743 MC78LOSACP

u3 1820-41%40 0 2 IC MULTIPLXR 2-CHAN-ANLG TRIPLE 16-DIP-C 3L58% CDAUSIRBE

u4 1843-0300 ? 4 IC OF AMP WR 28480 1813-0300

us 1843-0300 b4 IC OP AMP WR 28480 i813-0309

ués 18201510 0 IC MULTIPLXR 2-CHAN-ANLG TRIPLE 16-DIP-C 31.58% CD4A0SIRF

uz 1843~-0300 9 IC OP AMP WE 28480 1813~-0300

ug 1820-0474 0 IC INV TTL HEX L£-INP 01295 SN7406N

ue 18204730 6 3 IC FF TTL LS D-TYPE POS-EDGE~TRIG C{OM 041299 SN74LS273N

u4ico 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L.S273N

uii 18200471 1] IC INV TTL HEX 1-INP 04129% SN7406N

usz 18200474 0 IC INV TTL HEX 4-INP 04299 SHN7406N

ui3 1820-1730 b IC FF TTL LS D~TYPE POS-EDGE~TRIG COM 01299 SN7ALS273N

IER) 18203100 ] i IC DCDR TTL ALS BIN 3~TO-8-LINE 3-INP 04295 SN74A1.5138N

uis £1820~-1568 g i IC BFR TTL LS5 BUS QUAD 0129% SN741.5125AN

uis 1813~0300 Q? IC OP AMP WE 28480 1813-0300

usz 18260144 8 i IC 7808 V RGLTR TO-220 04743 MC7808CP

uis L18R6-0974 7 i IC~ UPC7908H 28480 1826-0971

uie i826-0422 1] 1 IC 788% V RGLTR TO-220 07263 780500

uao 04278-81801 |7 2 MODEM HIC 28480 04278-81804

u24 04278~81804 | 7 MODEM HIC 28480 04278-84804
40400748 3 i EXTR-PC BD EBLK POLYC .06Z-IN-BD-THKNE 28480 4040-0748
40400751 8 i EXTR-PC ED ORN POLYC .062-IN-ED~THKNS 28480 40400754
04278-00603 | 7 i BOX SHIELD 284890 04278-00603
9440-0137 i 2 INDUCTOR RF-CH-MLD 4iMH SX 28480 R140-0137
04278-0064604 | 8 i BOX SHIELD 28480 0427800604
04278~00605 | 9 i BOX SHIELD 28480 278-0060%
0427800606 | O i EBOX SHIELD 28480 B8-00606
34278-00607 | & i ROX SHIELD 28490 04278-00607
04278-00608 | 2 i BOX SHIELD 28480 278-00608
0427800609 13 i BOX SHIELD 28460 3427800609
04278-00650 [ & i ROX SHIELD 28480 04278-00610
04278~00641 |7 i SHIELD 28480 04278-006%1
04278006412 | 8 2 SHIELD 28480 04278-006412

1-A3-13




NOTES
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1-10. A4 BOARD SERVICE SHEET

1-10-1. CIRCUIT DESCRIPTION

The A4 1 kHz transducer board is divided into three sections: voltage channel circuit, current
channel circuit, and voltage regulators.

[ Voltage Channel Circuit ]

The voltage channel circuit outputs the EDUT voltage, measured across the DUT, to the A5
board. The voltage difference between the Lpot Terminal and the Hpot Terminal are com-
pared by differential amplifier A4U11, the output of which is output to the A5 board as
EDUT.

When the oscillator level is set from 0.4 Vrms to 1.0 Vrms, the output of A4U11 is attenuated
using by resistor A4R44 which is controlled by the A4U13.

[ Current Channel Circuit ]

The current channel circuit outputs the ERR voltage, which is proportional to the current
through the DUT, to the A5 board. An |-V converter, as described in the block diagram
discussion of this section, is used. The range resistors (one component of the I-V
converter ) are A4R11 to A4R17, one of which is selected by A4U6, A4U16, A4K1, and A4K2
in accordance with the measurement range selected. See Table 1-21.

Table 1-21. Measurement Range and Range Resistor

Measurement Range Range Resistor
100 pF 800 kQ ( A4R17)
1 nF 80 kQ ( A4R16 )
10 nF 8 kQ ( A4R15)
100 nF 800 Q ( A4R14)
1 UF 80 Q ( A4R13)
10 WF 8 O ( A4R12)
100 WF 8 O (A4R12)

When the oscillator level is set from 0.4 Vrms to 1.0 Vrms, the signal output from the I-V
converter is attenuated by resistor A4R6 which is selected by the A4U3.

[ Voltage Regulators ]

The voltage regulator consists of A4U4, A4U8, and A4U15. The voltage regulators regulate
the unregulated voltages from the A1 Power Supply board to £ 5V and * 8 V. A4U4 regu-
lates + 12 V from the A1 board + 5 V. A4US8 regulates the -12 V from the A1 board to - 5 V.
A4U15 regulates the + 8 V from the A1 board to + 5 V. The 12V from the A1 board is also
output through resistors and filtered, with a load applied the outputs are £8 V.
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1-10-2. TROUBLESHOOTING AIDS

The troubleshooting aids section provides a list of test points, and troubleshooting data. The
test points are listed in Table 1-22, and the troubleshooting data is listed in Table 1-23.

1-10-3. REPLACEABLE PARTS LISTS

The A4 board is covered by the exchange assembly program. The A4 transducer replace-
able parts list is shown in Table 1-24. The part number of the rebuilt exchange board is
shown on the first page of the A4 replaceable parts list.

1-10-4. COMPONENT LOCATIONS

The component locations on the A4 board and pin assignments are shown in Figure 1-24.,

1-10-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A4 1 kHz transducer is shown in Figure 1-25.

Table 1-22. Test Points

Test Point Signal Name Description
A4ATPA 1/Vour Output signal from the |-V converter
A4TP2 FLT GND Floating ground for the I-V converter
A4TP3 ICH Current channel output signal
A4TP4 ERR Signal proportional to the current through the DUT
A4TP5 VCH Voltage channel output signal
A4TPG EDUT Signal proportional to the voltage through the DUT
A4TP7 GND Ground line
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Table 1-23. Troubleshooting Data

HP 4278A Settings Measurement setup Waveform
FREQ: 1 kHz CHAN A:  A4TP1
Meas.Range: 100 pF { Connect the
OSC Level: 1V probe’s GND 106 Yodie 108 Yediv 280 pesdiv
DUT: 100 pF to A4TP2)
CHAN B: A4TP3 ; T T o
TRIG: CHAN A o B
( Negative )
RN N N, ;
N ~
,/"‘A A . ‘
~_ \u’_/
FREQ: 1 kHz | CHAN A:  A4TP3
Meas.Range: 100 pF | CHAN B: AATPS e LB Gy 205 vt
OSC Level: 09V | TRIG: CHAN A e
DUT: 100 pF ( Negative ) L e
W‘-‘"m// - \\\Mh‘w’/ . \_\\ ‘
~H\\ “L ‘
\\_j N\Jj
FREQ: 1 kHz | CHAN A:  A4TP3
Meas.Range: 100 pF | CHAN B: A4TP5 s e s e
OSC Level: 0.3V | TRIG: CHAN A S
DUT: 100 pF ( Negative ) o o
l;'wf ~ ‘“‘\H\"H.._V_,— T d ‘
PO ST
\\\W /-w’f A .. ) ‘
L |
FREQ: 1 kHz | CHAN A:  A5TP4
Meas.Range: 100 pF| CHAN B: A5TP6 L8 odie 1,08 Vediv 2BE pecdiv
OSC Level: 0.3V | TRIG: CHAN A
or ( Negative ) P I
0.9V " S 4
DUT: 100 pF
AT N
\. ) ., - ) ‘
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Table 1-24. A4 1 kHz Transducer Replaceable Parts List (1/2)

. fr
Reference HP Part |c Qty Description M Mfr Part Number
Designation Number |D Code
A4 04278-66504 |5 1 1KHz TRANSDUCER 28480 04278-66504
04278-69504 1KHz TRANSDUCER (RE-BUILT) 28480 04278-69504
C1 1180-3363 6 i2 CAPACITOR-FXD 2RUF+-207% 2%VUDC Al 28480 0180-3363
c2 1480-3363 6 CAPACITUR-FXD 22UF+-20% 25VDC AL 28480 0180-~3363
C3 01604794 4 i CAPACITOR~FXD $UPF +-S% 400UDC CER 0+-30 28480 0160-4794
[} 0160-6820 4 i CAP 40PF 10% S0V 28480 0160-6820
[B] 0180-3363 6 CAPACTTOR-FXD 22UF +~20% 25VDC AL 28480 0180-3363
o 0180~3363 6 CAPACTITOR-F XD F+-20% 25UDC AL 28480
c7 01803363 I3 CAPACITOR-FXD F+-20%Z 25VDC AL 268480
c8 0180-3363 & CAPACITUR-FXD 25UDC AL 28480
o7 01803363 6 CAPACITOR~FXD F SUDC AL 80
C10 04803469 3 6 CAPACITOR-FXD 100UF+~20% 25VDC AL 28480
c11 1180-3363 6 CAPACITOR-FXD 22UF+-20% 25UDE AL 284580 0189-3363
ci2 0180-3469 3 CAPACITOR~FXD 1 ] ; 28480 0480-3469
C13 0180-3469 3 CAPACITOR-FXD 28480 01803469
c14 0180~3469 3 CAPACITOR-FXD 28480 0480-3469
ci5 0180~3469 3 CAPACITOR-FXD 10 0UF+-2 28480 0180-3469
Cib 0180-3469 3 CAPACITOR~FXD L00UF+-20% 25VDC AL 28480 04803469
c17 0180-3363 6 CAPACITOR-FXD & 0% 25UDC AL 28480 0180-3363
ci8 1180-3363 & CAPACITOR~FXD % 2BUDC AL 28480 0180-3363
ci9 0180~3363 6 CAPACITOR-FXD R22UF+-20% 25VDC AL 28480 0180-3363
c20 01803363 & CAPAGCITOR~FXD 22UF+-20% 25VDC AL 28480 0480-3363
CR1 19040376 & 4 35V H0MA DO-35 INL7L IN3595
CR2 19040376 & 35V SOMA DO-3% FNLT7L IN3595
CR3 19080376 6 35SV S0MA DO FNL7L ;
CR4 1901-0376 [ 35V 50M6 DO~ INL7 L 1N3595
CRS 19020951 5 2 .4V 5% DO-35 PD=.4W TC=+. 035% 28480 19020951
CR& 19040050 3 10 DIDDE-SWITCHING 80V 200MA 2NG 9NLT74 1N4150
CR7 19040050 3 DIODE-SWITCHING 80V 200MA 2NS PNLYS LN4LS0
CR8 19020954 5 DIDDE-ZNR §.1V 5% DO-35 P L035% 28480 1902-09514
CR? 19040050 3 DIODE~-SWITCHING 80V 200MA 9NL74 1N4150
CR10 1904-0050 3 DIODE-SWITCHING 80OV 200MA & INLTL 1N4550
CR14 1904-0050 3 DIODE~-SWITCHING B0V 200MA 2NS DO-3% PNLTL IN41H0
CRi2 1904-0050 3 804 200MA 2NS DO-3% PNL74 1IN4150
CR13 19040050 3 80V R200MA 2NS DO-35 INL71 1IN4150
CR14 19040050 3 B0V 200MA ONL74 1N4150
CR1S 19040050 3 B0V 200MA INLTL iN4L50
CRi6 1901-0050 3 DIODE~SWITCHING €0V 20044 2MS DO-3% iN4150
Ji 1250~2408 5 3 CONN-RF F 1250~2108
2 1250~2108 5 CONN-RF F LE%0-2408
I3 12502408 5 CONN-RF F 1250~2408
Ki 04901485 6 2 RELAY SW 01490-1485
Ka 04901485 & RELAY SW 0490-148%
Q4 18540637 [ FJ TRANSISTOR NPN 2N22194 81 TO-5 PD=B00MW 01295 ANE2L9A
2 18540637 1 TRANSISTUR NPN 2194 SI TO-5 PD=800MW 1129% 2NR219A
a3 1853~0036 2 1 TRANSISTOR PNP PD=340MW FT=250MHZ 27044 N3P0
Q4 1853-0344 9 2 TRANSISTOR PNP 2N2905A SI TO~39 PD=600MW 04743 2N2P 054
a5 1853-0344 9 TRANSISTOR PNP 2N2905A SI TO-39 PD=600MUW 04713 ANZP05A
oL 1854-0245 1 1 TRANSISTOR NPN SI TO-92 PD=350MW 04743 2HEY 04
R 21003355 i i R OR=TRMR 100K 10% ~ADT 1-TRN 28480
R2 2100-3207 i 2 OR-TRMR SK 10% C T i-TRN 29480
R3 G7-8280 3 5 STOR 1K 4% .425W F 24544 CTA-1/8-T0-1004~F
R4 017%7-0280 3 ISTOR 1K 4% . 125W F o 24546 CT4~4/8-T0~1004~F
RS 06983159 5 2 RESISTOR 26 1K 4% .i25W F TC=0+-100 24546 CT4-4/8-T0-2642~F
R6 1810-1081 9 2 RES-NTWK SK/10K 28480 1810-1081
R7 06998827 4 3 RESISTOR 4M 4% .428W F TC 28480 1698~-8827
R8 21606-3267 1 RESISTOR-TRMR SK 10% C SID 28480 2100-3207
R% 07570401 0 10 RESISTOR 400 4% .425W F T 24546 CT4-4/8~T0-164~F
R1D 068310665 7 i RESISTOR 10M S% .2%W CC TC 01421 CRLNGS
Ridi 0699-2210 9 i RES 8 0.6W 0.4% 28480 0699-2210
Ri2 0699-2209 6 i RES 80 0.6W .42 28480 0699-2209
E?i 0757-0344 2 i RESISTOR 40 4% .425W F TC=0+-i00 28480 0757-0346
-4 0699-2208 5 [ RES 800 0.60 .4% 28480 0699-2208
Ri% 0699-2207 4 i RES 8K 0.6W 1% 28480 0699-2207
Ri& 0699-2206 3 1 RES 80K 0.6W 4% 28480
R17 06992179 9 . RES 800K 4/4W 1% 28480
R18 017570442 7 5 RESISTOR 10K L% _41PSW F TC=0+-100 24546
R£9 0698-34414 8 2 RESISTOR 24% 1% . 12%W F R24%4¢ 44 /8-T0~245
R290 07570279 i 2 RESIGTOR 3.16K 1% . 1254 24546 CT4~1/8-T0~3461F
Rz24 07570442 9 10K 1% 12%W F 24546 CT4-1/8-T0-4002-F
R22 1810-1080 8 4 4K /740K 2E480 1810-1080
R23 1810-1080 8 AK /10K 28480 1810-1080
Rgﬁ 0757~0463 4 1 82.5K 4% . 425W F 24544 CT4-1/8-T0~BR%2~F
R2s 0757~0442 9 10K 1% L4354 F TO 24546 CT4-1/8-T0~1002~F
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Table 1-24. A4 1 kHz Transducer Replaceable Parts List (2/2)

Reference HP Part |c ‘g Mfr
: A Description fr Part Number
Designation | Number |D Qty escriptio Code Mfr Part Nu
R2&6 0757-0401 0 RESISTOR £00 4% .4i25W F TC=0+-100 24546 CT4-4/8-TO~404~F
R27 0757-040% 1] RESISTOR 400 £% .4125W F TC=0+-400 24546 CT4~4/8-T0~404i-F
R28 0698~3430 S b6 RESISTOR 24.5 4% .425W F TC=0+-100 03888 PMESS~1/8-T0~-24iR5~F
R29 1698-3430 g RESISTOR 24.5 4% .125%W F TC=0+-100 03888 PMESS~4/8-T0-24RS-F
R30 0698-3439 ) RESISTOR 24.5 4% .42SW F TC=0+-100 43888 PMESS-4/8-TO~24RS~F
R3% 017570404 0 RESISTOR 400 4% .12SW F TC=0+-100 24546 CT4-4/8-TO-4104-F
R32 6698-3430 5 RESISTOR 24.5 4% .125W F TC=0+-100 03888 PMESS~4/8-T0~24RS~F
R33 16983430 5 RESISTOR 24.5 4% .12%W F TC=0+-100 03888 PMESS~4/8-T0-24RS~F
R34 8698-3430 3 RESISTOR 24.% 4% .i2%W F 0+-~400 03888 PMESS-1/8-TO~24iRS~F
R3S 0757~-0280 3 RESISTOR 4K 1% .12%W F TC=0+-100 24544 CT4~1/8~T0-1001-F
R36 0757-0397 3 4 RESISTOR 68.4 %4 .42%W F TC=0+-100 24546 CT4-4/8-TO0-68Ri~F
R3I7 §757~0397 3 RESISTUOR &8.4 iX .42%W F TC=0+~100 24546 CT4-1{/8~T0-68RL~F
R38 06830475 i 4 RESISTOR 4.7 9% .2SW CF T 0ii21 CR47GS
R39 N683~0475 i RESISTUR 4.7 S%4 .25W CF 054121 CR47G%
R40 07570401 1] RESISTOR 400 1% 4129 F 24546 CT4-1/8-TO-104~F
R4t 07571094 k4 2 RESISTOR 1.47K 4% .12SW F TC=0+-100 24546 CT4-1/8-T0-1474~F
R4z 07%7~-04014 0 RESISTOR 400 1% .425W F TC=0+-100 24546 CT4~4/8-TO-404-F
R43 8757-0404 0 RESISTOR 400 4% .1i2SW F TC=8+-100 24546 CT4~1/8-TO-104~F
R 44 PPNR11474 7 RES—NTWK SK/10K 28480 PPNRi11174
R4S 07%7-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1004~F
R4& 07570279 1] RESISTOR 3.46K 1% 4250 F TC=0+-100 24546 CT4-4/8~T0-3164~F
R47 3698-3444 8 RESISTOR 24% 4% .4125W F TC=0+-4i00 24546 CT4-1/8-T0-215R~F
R48 0698-31%% S RESISTOR 26.4K &% .1i25W F TO=0+-100 24546 CTA~1/8-TO-2642-F
R49 A7S7~0442 9 RESISTOR 40K 4% .412%W F TC=0+-4100 24546 CT4~3/8-T0-4002~F
RS0 1810-1080 & RES—NTWK 4K/10K 28480 1810-1080
RS54 06980082 7 2 RESISTOR 464 i%Z .125W F TC=0+~100 24546 CT4-1/8-T0-4640-F
RS2 0698-0082 7 RESISTOR 464 14 .12%W F T 24546 CT4-4/8-T8~4640-F
RS3 07570397 3 RESISTOR 68.1 1% .425W F T 24546 LT4~1/8-TD-68BR1-F
RS54 07570397 3 RESTISTOR 68.4 1% 1285W F T 24546 CT4~1/8-TH~6BRL-F
RS% 016830475 i RESISTOR 4.7 S% .2%W CF TC=0- 0ii21 CB47GS
RS& 16830475 i 4.7 B7% .2%W CF TC=0-400 osi2i CR47GS
RS7 N757-04014 0 100 1% .48SW F TC=0+-100 24544 CT4~4/8-TO-104-F
RS& 87571094 ? 1.47K 4% 425W F TC=0+~100 24546 CT4-4/8-T0~-1474F
RS% 075704814 0 RESISTOR 400 4% .125W F TC=0+-100 245464 CT4~1/8-T0-i01~F
R&0 1810-04246 i i NETWORK-RES 14-DIP $0.0K OHM X 43 11236 7b60-1~R10K
R&L 17570442 ? RESISTOR 10K 4% .125W F TC=04-100 24%46 CT4~1/8-TO-4002-F
R&62 06988827 4 REGISTOR 4iM 4% . L2SW F TC=0+-100 28480 06788827
R63 1810-1080 & RES-NTWK 4K/10K 28480 1810-1080
R&4 07%7-0401 ] RESISTOR 400 4% .4125W F TC=0+-100 24%46 CT4~1/8-T0-104i-F
R6S 1698-8827 4 RESISTOR iM 4% GW F TC=0+-100 28480 0698~8827
R&& 07%7-02840 3 RESISTOR 4K 47 . L2SW F TC=0+-100 24546 CT4~1/8~-T0~4008~F
Ui ? 9 3 IC OP ANMP LOW-BIAS-H-IMPD 8-DIP-P PKG 41295 TLOVLCP
u3 B2 5 2 ANALOG SWITCH 4 SPST 16 ~-DIP~F 34371 HI3~-0204 E3053-047
3 18261328 0 2 IC OP AMP LUOW~NOISE DUAL B-DIP-P PKG 28480 1826~1328
U4 1826-0146 8 1 IC 7808 ¥ RBLTR 70-220 04743 MC78080LP
[$19 18260519 9 IC OP AWP LOW-EIAS~H-IMPD 8-DIP-P PKG 0129% TLOZ74CP
U 1820~1%446 2 2 ANALOG MULTIPLEXER 4 CHML 46 —-CERDIF 04743 MC140%2ECL
u7 1826—0521 3 i IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 94295 TLO72CP
ug LBR6-0974 7 i IC~ UPC7908H 284840 1826~0974
us 1820-3100 8 i IC DCDR TTL ALS BIN 3-TO-8~LINE 3-INP 04295 SN74ALSL38N
uso 18201997 7 2 IC FF TTL LS D~TYPE POS-ED TRIG PRL-IN 3433% AM74L.83744P
[EER1 1826-1328 0 IC 0P AMP LOW-NOISE DUAL 8-DIP-P PKG 28480 1826-1328
uie 18201997 7 IC FF TTL L8 D-TYPE POS-EDGE~TRIG PRL~IN 34335 AM74L53744P
Uiz i8 1282 S ANALLGG SWITCH 4 SPST 16 -D P 34371 HIZ-0204 E3053-047
Ui4 1826-0%19 9 IC 0P AaMP LOW-E IMPD &-DIP-P PKG 01295 TLO71CP
uLs 1826-0422 0 i IC 7895 V RGLTR TO 0 017263 7805UC
uie 1820-1546 2 ANALOG MULTIPLEXER 4CHNL 16 -CERDIP 04713 MC14052BCL

1205-009% 0 4 HEAT SINK 8GL T0-5/T0~39-0S 30461 32258

] 2 HEAT SIMK 8GL TO- 0--L8 23480 2050318
? 2 CONN~POST TYPE 2.%4~PIN-SPCG 96-CONT 0yera PIYOHRICPOGFSONG
* 3 i EXTR-PC BD BLK POLYC .062-IN-BD-THKNS 28480 4040-0748
40A0-0752 @ i EXTR-PC RD YEL POLYC . 0462-IN~ED-THKNSG 28480 4040-0752
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Figure 1-24. A4 1 kHz Transducer Component Locations
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Figure 1-25. A4 1 kHz Transducer Schematic Diagram
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1-11. A5 BOARD SERVICE SHEET

1-11-1. CIRCUIT DESCRIPTION

The A5 Switching Matrix/Phase Detector board consists of the phase detectors, the double
wave detector circuits, the detection phase generator, the switching matrix circuit, and the
voltage regulators.

[ Phase Detectors ]

The phase detectors consist of Hybrid ICs ( HICs) ASU3 through A5U5, A5U11 through
A5U13, A5U19 through A5U21, and A5U28 through A5U30. Each HIC contains one phase
detector, and so there are twelve phase detectors. Three paralleled phase detectors are
used to phase detect one of the four components ( the inphase and 90° components of
Edut and Err ), and each phase detector is controlled by its own reference phase signal
from the detection phase generator. See Figure 1-26.

Reference
Phase Generator

Figure 1-26. Three Paralleled Phase Detectors
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[ Double Wave Detector ]

The double wave detector circuit consists of A5T2 and A5T4. The transformers receive the
Err and Edut signals, and outputs the 0° and 780° signal to the phase detector ( Refer to
Figure 1-27). '

Figure 1-27. Double Wave Phase Detection Example

[ Detection Phase Generator ]

The detection phase generator consists of shift registers A5U6, A5U7, A5U14, A5U15,
A5U22, and A5U23. The detection phase generator generates the reference signals used to
phase detect the inphase and 90° components of the Err and Edus signals. The reference
signals generated by the A5U6, A5U7, and A5U15 are the reference signals used to phase
detect the inphase components of Err and Edur, and the reference signals generated by
ASU14, AS5U22, and A5U23 are the reference signals used to phase detect the 90° compo-
nents of Err and Edut. These shift registers are clocked by the SRG__CLK signal from the
A6 board. If each of the three phase detected signals are summed, a digital sine wave is
produced, see Figure 1-28. Using such a phase detection signals significantly reduces the
amplitude of the third and fifth harmonics in the output of the phase detector.
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Figure 1-28. Reference Signals of the Detection Phase Generator
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[ Switching Matrix Circuit ]

The switching matrix circuit consists of A5K1 through A5K4, and A5Q1 through A5Q12. The
switching matrix circuit is used to connect the Err voltage line to one of the two double
wave detectors, and to connect the Edus voltage line to the other double wave detector.
The switching matrix is controlled by A5U32.

[ Voltage Regulators ]

The voltage regulators consist of A5U33, A5U34, and A5U35. The voltage regulators regu-
late the unregulated voltage from the A1 board to + 5 V and + 15 V. A5U33 regulates + 8 vV
from the A1 board to + 5 V. A5U34 regulates + 15 V from the A1 board to + 12 V. A5U35
regulates - 15 V from the A1 board to - 12 V.

1-11-2, TROUBLESHOOTING AIDS

The troubleshooting aids section for the A5 board provides a list of jumpers, a list of test

points, and troubleshooting data. The jumpers are listed in Table 1-25, the test points are
listed in Table 1-26, and the troubleshooting data is listed in Table 1-27.

Table 1-25. Jumper List

Reference Description Use
Designator
A5W1 Phase Detector Normal Position:
A5W2 Input Signal Connects the Err and Edur signals to
the phase detector.
Test Position:
Connects the 12 V to the phase
detector.
A5W3 Shift Register Clock Normal Position:
Connects the shift register clock (
SRG__CLK ) to the shift registers.
Test Position:
Connects the 8" ( 8 MHz ) signal to
the shift registers.
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Table 1-26. Test Point List

Test Point Signal Name Description
A5TP1 ACH A channel output signal
ASTP2 04 Phase detected signal ( OA )
A5TP3 904 Phase detected signal ( 90A )
A5TP4 0B Phase detected signal (0B )
A5TPS 90B Phase detected signal ( 90B )
A5TPG LOAD Shift register load signal
A5TP7 GND Ground line
A5TP8 GND Ground line
A5TP9 BCH B channel output signal
A5TP10 GND Ground line
ASTP11 +5 +5VvDC
A5TP12 +12 +12VDC
A5TP13 -12 -12 v DC
A5TP14 GND Ground line
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Table 1-27. Troubleshooting Data (1/2)

HP 4278A Settings Measurement Setup Waveform
Selftest = 6 CHAN A: A5TP1
CHAN B: A5TP9 1.88 vodiv 188 Yodiv 288 ps/div
TRIG: CHAN A - —
Negative A A
( Negative ) n iy
"~ ﬂ_,/l . \H'_//
ST TN
8 v/ i N X .‘ /,/ w ‘
Selftest =7 CHAN A:  A5TP1
CHAN B: A5TP9 . o .
TRIG: CHAN A 25 1 1.86 Y¥od 288 nz div 'w i
( Negative ) - /'"'mf"x i
/,,.'.. . o / / X \‘\« ‘
™ —-m—// . _— \'\mww/'
: ’Mw\m < ; s
v,,‘ o Y ‘/’_“. % ‘
«.//V‘"J “u“’wu”’ o
ABW1: Test Position CHAN A:  A5TP2
ABW2: Test Position or A5TP4
Display: CHAN B: A5TP3 S o i e
"ANALOG TEST(1kHz) or A5TP5 - = SRt
FAILED" TRIG: CHAN A i I ia i i
. N r 7 | i = |
( Negative ) b LUJ R]jg ?'h B L [
NN i Y i M
i | ik | rih r
R LI jL,L |
FREQ: 1 kHz CHAN A:  A5U6 pin 9
TRIG: EXT.TRIG or 5.B8 Vediv 5.8 Vediw TBB peldiv
A5U14 pin 9 g _ -
T [ —
CHAN B: A5U7 pin 9 S0 Y ) A I
or :
A5U22 pin 9
TRIG: CHAN A

{ Negative )

J LT JT*L ]

R
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Table 1-27. Troubleshooting Data (2/2)

HP 4278A Settings Measurement Setup Waveform

FREQ: 1 kHz CHAN A:  A5U6 pin 9

TRIG: EXT.TRIG or
A5U14 pin 9 .90 ¥ediv S.08 Yediv 588 us/div

CHAN B: A5U15 pin 9

A5U23 pin 9
TRIG: CHAN A
( Negative )

1N _f“} | 1

FREQ: 1 kHz CHAN A:  A5U6 pin 9
TRIG: EXT.TRIG CHAN B: A5U14 pin 9

TRIG: CHAN A ©.@8 Yodiv 5.088 ¥ediv 508 psediv
|

( Negative ) - TL”““_JWW e
A S ; D — . ‘

SpnitpnsnnnifpuiiEuip

1-11-3. REPLACEABLE PARTS LISTS

The A5 board is covered by the exchange assembly program. The replaceable parts of the
A5 board are listed in Table 1-28. The part number for a rebuilt A5 exchange board is listed
on the first page of the A5 board replaceable parts list.

1-11-4. COMPONENT LOCATIONS

The A5 board component locations and the board connector pin assignments are shown in
Figure 1-29.

1-11-5. SCHEMATIC DIAGRAMS

The A5 board schematic diagram is shown in Figure 1-30.
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Table 3-23. A5 Board Replaceable Parts List (1/4)

o f
Reference HP Part |c| g, Description My Mfr Part Number
Designation Number |D Code
A5 04278-66505 | 6 1 SW MTX/PHASE DET 28480 04278-66505
04278-69505 SW MTX/PHASE DET (RE-BUILT) 28480 04278-69505
Ci 0160-4830 2 i CAPACITOR~FXD 2200PF +-107Z 100UDC CER 28480 0460-4830
C3 0160-480% i 2 CAPACITOR-FXD 47PF +-5% {00VUDC CER 0+-30 28480 0160-480%
ca 04604810 8 4 CAPACITOR~FXD 330PF +-5% 4L00VDC CER 28480 01604810
cs 0160-4810 8 CAPACITOR-FXD 330PF +-5% L00VDC CER 28480 0160-484¢0
cé 01604808 4 i0 CAPACITOR-FXD 470PF +-%% 4i00VUDC CER 28480 0160-48083
c7 Gi60-4808 4 CAPACITOR-FXD 470PF +-5% £00VDC CER 28480 0160-4808
c8 0160~-4833 s 4 CAPACITOR~FXD . 0R22UF +-10% 4100VUDC CER 28480 0160-4833
[5-4 014803363 b 21 CAPACITOR-FXD 22UF+-207 25VDLC AL 28480 0180-3363
Ci0 01604808 4 CAPACITOR-FXD 470PF +-5% 1060VDC CER 28480 01604808
Cii 0160-4822 2 4 CAPACITOR~FXD 1000PF +-5% L400VDC CER 28480 0160-4822
cia 0460-6564 0 g CAPACITOR-FXD . 4UF +-20% S0VUDL CER 16299 CACDRZSUL04M0%0A
[ e 0180~3363 & CAPACITOR-FXD 22UF+-20% 2%VDC AL 28480 0180~-3363
Ci4 01i80-3363 & CAPACITOR~FXD 2zUF+-20% 25VDC Al 28480 3480~3363
Ci6 0160-6561 0 CAPACITOR~FXD - S0VUDC CER 16299 CACO2ZSUL04MOS0A
£i7 0160-65645 0 CAPACITOR-FXD S0VUDC CER 16299 CACB2ZSU104M050A
0460-4808 4 CAPACITOR~FXD 470PF +~%% 100UDC CER 28480 0160-4808
0160-48412 il 2 CAPACTITOR~FXD 2 F +-5% 100VDC CER 28480 0560-4812
01460~4833 ) CAPACITOR—~FXD UF +~40% 400VDC CER 28480 0160-4833
c 0460-5139 ) 2 CAPACITOR-FXD Z 100VDC POLYP 28480 0160~-%139
cze 1160-4808 4 CAPACITOR-FXD 470PF +-5% 400VUDC CER 28480 0160-4808
ca3 0160-4B22 2 CAPACITOR-FXD 41000PF +-5% 400VDC CER 28480 0i60-4822
cz4 018033632 & CAPACITOR~FXD SUDC AL 28480 0180~3363
cRs 04806~-3363 & CAPACITOR-FXD D% 25VDC AL 28480 0180-3363
cas 0186-3363 ) TOR~FXD ZZUF+-207% 25VDC AL 283480 01863363
[chg 0160-6564 0 TOR-FXD .4UF +-20% S0VDC CER 16299 CACDRZSUL04M0S04A
c28 0180-3363 b R~FXD 22UF+~-207% VDL AL 234890 0180-3363
c2? 01803263 b OR-FXD Z ~20% VDC AL 23480 0180-3363
C34 01160-480% i CAPALITOR-FXD 47PF +-%% avne CER 0+~30 28480 0160-480%
c3z 0460-48190 8 CAPACITOR~FXD 330PF +-5% 100UDC CER 28480 0i&60-4810
c33 (1604810 8 CAPACITOR-FXD Z30PF +~57% 100VUDC CER 28480 0160-4810
€34 0i60~-4808 4 CAPACITOR-FXD 470PF +-5% £00VDC CER 28480 0i60-4808
3% 0560-4808 4 CAPACITOR~FXD 470PF +-57% 400VDC CER 28480 0160-4808
C36 0160-4833 5 JIT 2RUF +-10% 1i00VUDC CER 28480 0160-4833
c3v 0L80~3363 b ’ 2 +-20% 25VDC Al 28480 01803363
038 04604808 4 CAPACTTOR-FXD 470PF +-%% 400VDC CER 28480 0160-43808
€39 0460-4822 2 CAPACITOR-FXD 1006PF +~5% 4100VDC CER 28480 0160-4822
c40 0L80-3363 6 CAPACITOR-FXD 3 25VDC AL 28480 0180-3363
Cat 0i80-33463 b CAPACITOR-FXD SUDC Al 284810 0480~-3363
caz 0160~-6561 0 CAPACITOR~FXD Z L0VUDE CER 16299 CACU2ZSUL04M0%0A
£42 01803363 b CAPACITOR~FXD 2RUF 0% 2%VDC AL 28480 01806-3363
2323 0460~-6561 il CAPACLITUOR-FXD LUF +-20% S0VUDC CER 16299 CACD2ZS5U104M0504A
Caé 0160-6561 0 CAPACITOR-FXD . 1UF +- S0YDC CER 16299 CACO2Z5U104M050A
caz 0160-4808 4 CAPACITOR~FXD AVOPF + % 100VDC CER 28480 01604808
C4a8 0160~-4842 0 CAPACITOR-FXD ZR20PF +-5% 400VDC CER 28480 0i60-4842
Cs9 34604833 5] CAPACITOR-FXD .02ZUF +-10% 100VDC CER 28480 3160~4833
oS0 0460-5139 b CAPACITOR~FXD . 033UF +-5% 190VDC POLYP 28480 0160-5439
£51 N169-4808 4 CAPACITOR~FXD 470PF +-5% 100VDC CF 28480 0160-4808
Cs2 N1460-48272 2 CAPACLTOR-FXD 1060PF 100VDC 28480 014604822
Cs3 0i80-3363 b CAPACTITOR~FXD 27 ne AL 284890 0180-3363
54 01803469 3 3 CAPACITOR~FXD S5UDC AL 28480 0480-3469
11803469 3 CAPACITOR-FXD L00UF+— 28480 0180~3469
(15180~-3469 3 CAPACITOR-FXD 100UF+ SUDC AL 28480 01803449
0160~6%61% 0 CAPACITOR~FXD E ouDe CER 16299 CACORZSUL04MDS50A
04i80-3363 & Ccapr TOR~FXD -2 BUDE AL 28480 04803363
0480~3363 ) CAPACITOR-FXD ZRUF+-20% 2%VDC AL 28480 0180-3363
41803363 6 CAPACITOR-FXD 22UF+-207% 2% AL 28480 0180-3363
0480-3363 1) & i > AL 283480 0180~3363
018033463 & > Al 28480 0180-3363
0180-3363 & aL 28480 01803363
05180~33563 & 20Ur > AL 28480 0480-~3363
0180-3363 & PRUF+-207% 28480 0180-3363
19040040 1 8 IOV S50M0 PNLT7L iN4148
1991i~0040 i 30V S0MA INL74 iN4L48
1904~0040 i 30V S0Ma INLT74 1N4148
12050040 i YNLT74 iN4148
i902-09%1 5 2 28480 192020951
CR& 1902-09%1 53 28480 1902-0954
CR? L901-0040 i 50Ma ZNS DO-3% INL7L iN4148
CRE 1901~0040 i S0MA ENS DO-3% PNLT L iN4148
{R9 1901-00%0 3 z ITE 200MA ZNS DPO~3% PNL7L IN4iS0
CrRiO 1905~00%0 3 SWITCHING 200MA 2NS D035 INLT L IN4LSO
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Table 3-23. A5 Board Replaceable Parts List (2/4)

Reference HP Part |c| o Descriti Mir

: p ri Mfr Part Numb
Designation Number (D ty escription Code fr Part N er
URil 1201-0040 i DIODE~SWITCHING 30V S0MA 2NS DO-3S PNi74 iN4148

CRiZ2 1904-0040 i DIODE~SWITCHING 30V SO0MA 2NS DO-3% FNL71 iN4148

Ji 12502108 =3 3 CONN-RF F 28480 1250~-2408

J2 1250-2108 S CONN-RF F 28480 12502108

J3 125%0-2408 5 CONN-RF F 28480 1250-2408

I7 1258-0141 B8 3 JUMPER-REMOVABLE FOR 0.025 IN 8Q@ PINS 28480 12%8-0441

I8 12%8-04141 8 JUMPER~-REMOVAELE FOR 0.02% IN 8§ PINS 283480 1i258-0541

J? 1258-0144 8 JUMPER-REMOVABLE FOR 0.02% IM SQ PINS 28480 258-0441%

K4 04%90-1477 6 4 RELAY 28480 0490-1477

K2 0490-1477 6 RELAY 28480 0490~1477

K3 64901477 & RELAY 28480 0490~-1477

K4 0490-1477 & RELAY 28480 0490~1477

Li ?100-1629 4 4 INDUCTOR RF-CH-MLLD 47UM 5% 28480 P4100-1629

L2 ?i00--1629 4 INDUCTOR RF-CH-~MLD 47UH %% 28480 F100~1629

L3 91004629 4 INDUCTOR RF-CH-MLD 47UH %% 28480 ?i00~-1629

L4 P400-1629 4 INDUCTOR RF-CH-MLD 47UH S% 28480 24100-1629

LS 9400-3139 s 3 INDUCTOR 7SUH 15% | SD-INX.87SLG-IN 28480 FL00--313%

L& F400-3139 S INDUCTOR 7SUH 15% _SD-INX.875LG-IN 28480 ?100-3139

L7 9100~-3139 1) INDUCTOR 7SUH 1%5% . SD~INX.875LG-IN 28480 21i00-3439

Qa2 185300346 2 4 TRANSISTOR PNP SI PD=310MW FT=250MHZ 270454 AN3P06

\s 18%3-0036 2 TRANSISTOR PNP SI PD=310MW FT=2S0MHZ 27044 2N3P 06

Qs 18530036 2 TRANSISTOR PNP SI PD=310MW FT=2% y 27014 2ZN3906

Qii 1853-0036 2 TRANSISTOR PNP S PD=310MW FT=250MHZ 27014 BEN3906

R4 67%7-0465 b i8 RESISTOR 400K 1% .4125W F TC=0+-100 24546 CT4-1/8-T0-1003~F
R2 07570465 6 RESISTOR £00K 4% . 423SW F (C=0+-100 24546 CT4~4/8-T0-1003-F
R3 67570288 i i RESISTOR 9. 09K 4% .412SW F T 19704 S033R~4/8-T0~7094-F
R4 07%7-0280 3 i RESISTOR 4K 1% W F TR 24546 CT4~4/8~T0-41004-F
RS 07570465 b RESISTOR 400K 4% .125W F 24546 LT4-4/8-T0~1003~F
Ré& 0757-0465 6 RESISTOR 100K 1% . 42%W F TC=0+-100 24546 CT4~1/8~F0~4003~F
R7 06983-3162 0 & RESISTOR 46.4K 57 .1i25W F 24546 CT4~1/8~T0-4642~F
RB 0698-3162 0 RESISTOR 46.4K 1% .125W F 24546 CT4-1/8-TH-4642-F
RS 075701799 3 2 RESISTOR 24.9K 4% .412%W F 24546

Ri0 N1757-0442 ? 14 RESISTOR 40K 4% .42%W F TC: 24546

Rii 87570346 2 i8 RESISTOR 40 4% .425W F TC=0+-100 284840 07570346

Ri2 0698-3162 1] RESISTOR 46.4K 1% .12SW F TC=0+-100 24546 CT4-4/8-TO~4642~F
R1i3 06986360 b 20 RESISTOR 40K .£% .525W F TO=0+-2% 28480 06986360

Ri4 01698-6360 &6 RESISTOR 40K SW F TC=0+-25% 28480 06986360

R1iS 0698~6360 & RESISTOR 40K .4% .125W F TC=0+-2% 28480 016986360

Ri6 0698-6360 & RESISTOR 40K .4i% .i2SW 28480 0698-6360

R17 0757-0346 2 RESISTOR 40 1% 25W F = 28480 97570346

RiB B6YB-6649 8 4 RESISTUOR 45K LL25W F O TC=0+-29% 28480 01698-6649

Ri9 66986360 & RESLISTOR 40K . JARSW F O TC=0+-2% 28480 1698~6360

R20 0699-2180 2 8 RES 14.14K 0.4% 28480 0699-2480

R24 0629-2180 2 RES 14.14K 0.4% 28480 06992180

R22 0698-6360 é RESISTOR 40K .4% . 412%W 28480 6360

R23 0757~0346 2 RESISTOR 40 1% W F 28480 0346

R24 07570346 2 RESISTOR 410 1% . 3 28489 0346

RR% 07570346 2 RESISTOR 40 1% .4135W F 28480 07570346

R26 0757-046S ) RESISTOR 400K 1% .425W 24544 CT4-1/8-TO-400:
R27 01757-046% b RESISTOR 400K 4% .4i25W 24546 CT4-1/8~T0-100
R28 07570465 & RESISTOR 100K 4% 4250 24546 CT4~1/8~TO-1003~F
R29 07570442 g RESISTOR £0K £% .425W F 24544 CT4~1/8-T0-5002~F
R30 0757-0456% & RESISTOR 100K i% 24546 CT4-4/8-T0~1003~F
R34 07570465 & 100K 4% 24546 CT4~1/8-70-1003-F
R32 0757-0404 ] R 100 L% 245446 CT4~41/8-T0-401i~F
R33 0757-0442 9 RESISTOR 40K 1% .42SW F T 24546 CT4-47 0-4002-F
R34 075970442 9 RESISTOR 10K 1% .125W F T 24544 CT4-1/ [0-4002-F
R3% 0698-6360 ) L0K .47 . 412%W F 284890 06986368

R36 0698-6360 & 0K 4% 1254 28480 06966360

R37 1698-6943 i 2 RESISTOR 20K .4% .42SW 28480 06986943

R38 07570346 2 RESISTOR 40 4% .12%W F 284810 07570346

R39 N6EF8-6649 8 RESISTOR 4£SK 1% .4125W 28484 0698-6619

RA40 0698-6360 & RESISTOR 40K .4% . 12%W 28480 069863610

R44 06992180 2 RES 14.44K 0.4i% 28480 0699~2180

R42 056992180 2 RES 14.14K D.4% 28480 D629-2180

RA43 0698-6360 b RESISTOR 10K 1% .4125W 28480 069863460

R44 075703446 2 RESISTOR 40 £% .125W F 28480 0757-0346

R4% 0757-0442 k4 3 40K 1% (42SW F T 245446 CT4~4/8--T0~4002~F
Ra6 87570442 9? 10K 4% 125W F T CT4~54/8-T0-4002~F
R47 0757-046% b 100K 4% .12%W F TC CT4-4/8~T0~1003-F
R48 0757-046% ) A00K 1% 4286 F T 34 CT4-1/8-T0~1003-
R4Y 0757-646% & 100K 4% 42SW F T 24546 CT4-51/8~76-100
RS0 07570442 ? 40K 4% .i2%W F TG 24546 CT4~-1/8-T0-4002
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Table 3-23. A5 Board Replaceable Parts List (3/4)

Refgrenc_e HP Part |c Qty Description Mfr Part Number
Designation | Number (D
RS1 0757-046%5 & RESISTOR 100K 1% 1 CT4~4/8-T0-1003-F
RS2 07570465 & STOR 400K 4% CTA-1/8~T0-4 00X
RS3 01757-0346 2 ESISTOR 40 1% .1‘ 07570346
RS4 0698-3162 0 RESISTOR 46.4K 4% CT4-4./8~T 04647
RSS 069831672 [ RESISTUR 46.4K 4% CTA-1/8-T0~464
RE& 3 2L.5K 1% 24544 CTA-1/8~TO-245
RS7 - 9 10K 1% 24546 CT4~1/8-T0-1002-F
R58 0698-3162 0 RESISTOR 46.4K 1% 24544 CTA-1/8-T(~4642-F
RS9 06986360 2 RESISTOR 10K 4% . 425W 28480 1698-6360
R&6D 06986360 b REGISTOR 10K .42 . 42%W 28480 016986360
R&61 16986360 s RESISTOR £0K .1i% .425W 430 06986360
R&Z 016986360 3 RESISTOR 10K 4% .12%W 480
R63 0757-0346 =4 RESISTOR 10 1% . £2%W F 28460
R&4 0698~6619 ] RESISTUR 18K .4% .425W 22480 :
R&S 0698-6360 & RESISTOR 10K .i% 425 20480 698-6360
R&& 06992180 2 RES 14.14K 0.4% 28480 0699-2180
R&7 06992180 2 RES 14.14K 0.41% 28480 06992480
R68 0698-6360 & RESISTOR 10K .4% . 425W 28480 k
R&9 07570346 2 RESISTOR 10 4% 1254 F 28489
R70 17570346 2 RESISTOR 40 1% .425W F 28480
R74 07570465 6 RESISTOR 100K 1% . 125W F 24546 CT4-1/8-T0-1003~F
R72 07670465 4 R 400K 1% .125W F 24544 CT4~5/8-T0~1003-F
R73 07570442 9 10K 4% . 425W F T 24546 CT4~4/8-T0-1002~F
R74 0757~0465 6 RESI“TUR 100K 4% 4258 F 24545 CTaA-1/8~T0~1003~F
R7S 0757~0465 6 RESISTOR 100K 1% .425W F ] 24546 CT4=1/8-T0-1003~F
R7& 0757~0404 0 RESISTOR 400 1% 24546 CT4-1/8-TO-104~F
R77 17570442 9 RESISTOR 10K 1% 24546 CT4-1/8-T0~1002~F
R7E 017570442 9 RESISTOR 40K 1% 24546 CTA-1/8-T0~1002~F
RV79 0698-6360 b RESISTOR 10K .1 28480 :
RE0 0698-6360 b 10K 4% 28480
RB1 G698-6943 1 RESISTOR 20K 1% .425W F TC=0+-50 268480 1698-6943
R82 7570346 2 RESISTOR 10 1% . 425W F 28480 07570346
RB3 1698-6649 a RESISTOR 15K .4% . 1254 28480 06986619
R84 1698~6360 & RESISTOR iOK A% ABSW F 28480 0698-6360
R8s 15699-2180 2 RES 14.34K 0.1% 28480 06992480
R8& 06992180 2 RES 1£4.14K 0. 4% 28480
R87 016986360 3 RESISTOR 10K 1% .avru F lc-u+~h4 22480
RE8 0757-0346 2 REGISTOR 10 4% k 28480 2
R8% 2 RESISTOR £0 £% . 20480 07570346
R%0 2 RESISTOR 10 14 4125 TC=0+-100 28480 0757~0346
R?% 1840~0426 1 2 NETWORK-RES 14-DIP 10.0K OHM X 13 11236
rRoZ 07570346 2 RESIHTOR 40 1% 5WF - 26480
R93 0757~0346 2 RESISTOR 40 1% .125W F 26480
R94 i810-0126 i NETWORK-RES 14~DIP 10.0K OH 11236 760~5-R10K
R9S 0698-3155 1 i RESISTOR 4.64K 1% _i25W F TG 24546 CT4-1/8-T0~4641~F
R?& 17670346 2 TOR £0 1% .42%W F TC
R98 0757-0442 9 TOR 16K 4% 125K F
R99 07570443 9 TOR 40K 4% .12SW F T
Rico 757~ 0442 9 RESISTOR 10K 1% . 12%5W F 7 (41 /B-TO1 007
T1 2400-0823 8 4 TRANSFORMER (TOK L 43R4 ) 4:4:4 2848 9L00-0823
T2 9400-0820 5 2 TRANSFORMER : PULS 28480 9400-0820
T3 9100~0823 8 TRANSFORME [ 24480 PL00-0823
T4 91000820 5 TRANSFORMER 3 91060820
Ui 1813-0299 5 2 I WIDERAND AMPL. 28480 1B13-0299
ui 1855-0091 3 8 TRANSISTOR J~FET 2848 855-00%14
u2 1826-0519 ? & IC 0P ANP LOW-KI 04295 TLO74CP
Uz 04149481804 |9 ia 04194-81804
us 18550091 3 " N-CHAN D-iiDE S 18550091
us 04194-81804 |9 04194-81804
U4 1855-0094 3 N~CHAN D-MODE SI 16 0094
us 04494-81804 | 9 7481804
Ué 1820-1975 i 4 IC GHF- .S NEG-EDG GN74L5165AN
ué 1855-0091 3 TRANSISTOR J-FET N~CHAN D-MODE © 18550094
uz LER0~197% i 01295 SN7ALE165A
uz 18550094 3 28480 1855-0091
ug 1826~0549 9 : - 01295 k
ug 1826-0524 3 2 c op nHP LOW MPD GUAL B- 14295
uy 1855~6091 3 TRANSIETOR T~ 16N D~MODE §1 28480
uio 1826-0549 ? IC OF AMP LOW-RIAG-H~IMPD 8-DIP-P PKG 01295 TLUYLCP
uio 1855-0094 3 TRANSISTOR J-FET N-CHAN D-MODE &I 29480 1855-0094
Uig 14194~85804 | 9 HIC PHASE DET 28480 014194-81304
uiz 04494~-81804 | 9 HIL PHASE DET 28440 04494-81804
uia 855-0091 3 TRANSISTOR J-FET N~CHAN D-MUDE $I Z8480 LH5S-0691
Uiz 04194-81804 |9 HIC PHASE DET 28480 04494~-81804
Ui4 1820-1975 i IC SHF-RGTR TTL LS 01295 EN74LS165AN
uis 1820-1975 i IC SHF-RGTR TTL L& j 01295 GN74L.SL65AN
Uie 1858-0047 5 1 TRANGISTOR ARRAY f6- 12606 ULN-2003A
ui7 1843-0299 5 IC WIDERAND AMPL. H- 28480 1843~0299
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Table 3-23. A5 Board Replaceable Parts List (4/4)

Reference HP Part |cf o . Mfr

: A t Description Mfr Part Number

Designation Number |D y pt Code

vig 18260519 9 IC OP aMP LUW-BIAS~H-IMPD 8-DIP-P PKG 01295 TLO74CP

uie 0219481804 { ¢ DET 28480 01419481804

uao 04594841804 | 9 DET 28480 04194-81804

uzi 04194~81804 | 9 DET 284890 0419481804

uza 1820-497% i > SHF-RGTR TTL LS NEG-EDGE~TRIG PRL~-IN 01299 SN74LE5465AN
1820-497% i F-RGTR TTL LS NEG-EDGE~TRIG PRL-IN 0129% SN741.8165AN
1826-0438 8 i [ MPARATOR © 14~-DIP~P 0429% LH33PN
1826~0521 3 IC 0P AMP LOW-R -DIF 0129% TLO72CP
1826-0%19 9 IE OP AMP LOW-BI P PKG 01299 TLOZ4CP
1826~-0549 ? 1C OP aMP LOW-EI B-DIP~P PKG 01299 TLO74CP
0419481804 | 2 28480 04194-81804
04194~81804 |9 28480 04194-81804
0419484804 | 9 28480 14194-81804
1820-265%7 8 i S OR QUAD 0429% SN74ALE32N
18201730 & i TTh L8 D-TYPE POS coM 0129% EN74L.8273N

33 1826~0422 i) i IC 760% V RGLTR TO-220 07263 780500

U334 1826-0147 ? 3 IC 7842 V RGELTR TO-220 04743 MC7842CP

u3s i826-02214 0 i IC ¥V RGLTR TO-220 04743 MC7912CT

Wi 12514 b 3 CONN=-POST TYPE .4100-PIN-SPUG 3-CONT 284840 125

Wa 185454827 b6 CONN-POST TYPE .400~PIN-SPCG 3-CONT 28480 i:

W3 12514822 & CONN-POSY TYPE .400-PIN-SPCG 3~CONT 28480 i

X1 125215983 9 2 CONN-POST TYPE 2.54~-FPIN-SPCE 96-CONT 09922 PI96EICPOOFSONTG

X2 12%2-4598 ? CONN-POST TYPE 2.%54~PIN-SPCC 96-CONT ae922 PIZHEIOP0OFSUNY
1400-4334 & 2 CLAMP-~CARLE STL 284840 14004334
4040~-0748 3 i EXTR-PC ED ELK POLYC .062-IN~BD-THKNS 28480 40400748
4040-0753 0 i EXTR~PC ED GRN POLYC . 06Z2-IN~ED-THKNS 28480 40400753
0427800646 | 2 i SHIELD 28480 04278-00646
014278~00617 | 3 i SHIELD 284890 0427800647
04278006418 | 4 2 SHIELD 28480 0427800648
64278-00549 | S i SHIELD 28480 04278-00649
04278-64625 { 4 2 RF CEL ASSY (SHORT) 28480 278-61625
04278-61627 | 3 4 RF CEL AS8Y (MID) 28480 B-641627
0427261628 | 4 i RF CREL ASSY LONG) 28480 04278-6162
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A5 SWITCHING MATRIX / DETECTOR
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Figure 3-15. A5 Switching Matrix/Phase Detector Component Locations
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1-12. A6 BOARD SERVICE SHEET

1-12-1. CIRCUIT DESCRIPTION

The A8 A-D Converter board consists of the A-D converter, the A-D counter, the phase
shifter, and the voltage regulators.

{ A-D Converter ]

The simplified circuit diagram of a multi-slope A-D converter is shown in Figure 1-31. The

multi-slope A-D converter contains an offset current source, an integrator and three com-
parators, a coarse gate and current source, a fine gate and current source.

+V

! HI
RSW

XSW Lo

S

—
F-GATE

C-GATE

I
»——o\o—@

Figure 1-31. Muiti-Slope A-D Converter

The offset current source offsets the A5’s phase detected output signal by one-half of the
full-scale range. This make it always possible to maintain one polarity, even though the
input signal is bipolar. The offset current is approximately -450 1A, Then the formula used
to determine the offset current is:

Offset Current = -V / Roc

Where,
VF& -9V
Roc: 20 kQ ( A6R7, A6R12, A6R#61,

~and A6R66 )

The integrator integrates the A5’s phase detected signal. Three comparators ( HI, LO, ZR))
are used to detect the level of the integrated DC voltage. The H! comparator’s limit is set to
determine if the integrator output is 1.2 V or greater. The LO comparator’s limit is set o
determine if the integrator output is less than 0.1 V. The ZR comparator is set to determine
if the integrator output voltage is positive.

There are four hybri-d ICs ( HICs ) in the 4278A ( A6U19, A6U20, A6U29, and A6U30 ). Each
HIC contains one integrator and three comparators.

1-A6-3



The coarse current source discharges the integrator capacitor till LO comparator detects that
it has discharged to the LO limit ( < 0.1 V) level. The coarse current is approximate 900 uA.
The formula used to determine the coarse current is:

Coarse Current = +VRr / Rce

Where,
Rcc: 10 kQ ( A6R21, ABR30,
AGR44, and ABR53 )

The coarse gate synchronizes the turning ON and OFF of the coarse counter to coincide
with switching of the coarse current input to the integrator. Then each coarse gate works
using the coarse gate signals ( CGT04, CGT904, CGTOB, and CGT90B ).

The fine current source discharges the integrator capacitor to OV from the time the LO com-
parator detects that the integrator’s output has reached < 0.1 V at the end of the unknown
integration. The fine current is approximate 7 LA. The formula to determine the fine current
is:

Fine Current = + VR / Rfc

where,
Rfc: 1.28 MQ ( ABR20, ABR31,
AGR43, and A6R54 )

The ratio of the coarse current source output and the fine current source output is 128:1, so
one coarse count is 128 fine counts. The fine gate synchronizes the turning ON and OFF of
the fine counter to coincide with switching of the fine current input to the integrator. The
fine gates are controlled by fine gate signals ( FGT04, FGT904, FGT0B, and FGT90B )-

The A-D Converter Timing Diagram is shown in Figure 1-32.

When switch XSW is turned ON, the integrator’s output starts ramping up to +1.2 V. When
the integrator's output reaches the HI comparator’s limit, the coarse gate is turned ON to
start the integrator ramping down until the integrator’s output reaches LO comparator’s limit.
The coarse counter is enabled while the coarse gate is ON. When the integrator’s output
reaches the LO comparator’s limit, the coarse gate is turned OFF to start the integrator
ramping back up to +1.2 V. This action is repeated for the duration of the integration. At
the end of the integration of the unknown value, switch XSW switch is turned OFF, and the
coarse gate is turned ON until the integrator’s output reaches the LO comparator’s limit.
Once the integrator reaches the LO limit, the coarse gate is turned OFF and the fine gate is
turned ON ( the fine counter counts while the fine gate is ON ) to bring the integrator’s out-
put to 0 V. The sum of the coarse and fine counts constitutes the measured value. After the
A-D conversion, switch RSW is turned ON because the integrator’s output voltage is held at
oVv.
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Critical timing is shown below.
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The relationship between the INTEG.TIME ( in the HP 4278A softkey ) and the multi-slope A-
D converter operation in Table 1-29.

Table 1-29. INTEG.TIME and A-D Converter Operation

INTEG.TIME A-D Conversion Operation

A-D Integration Number of
Converter Time Integrations

SHORT ABU30(0A) 1 ms 1

ABUZ20(20A) 1ms 1

AGU19(0B) 1 ms 1

ABU29(90B) 1 ms 1

MEDIUM ABU30(0A) 2ms 2

ABU20(90A) 2ms 2

A6U19(0B) 2ms 2

ABU29(90B) 2ms 2

LONG ABU30(0A) 1 ms 8

ABU20(20A) 1 ms 8

A6U19(0B) 1ms 8

AGU29(90B) 1 ms 8

[ A-D Counter ]

The A-D counter consists of ABU14, AGU15, and ABU16. The A-D counter receives the
coarse gate signal and the fine gate signal, and the 4D_ CLK signal ( the original signal
name is 4M ) as the counter clock. The A-D counter counts the discharge time which is the
total time in which the coarse gate and fine gate signals are set to HIGH. Then the A6U14
A-D counter outputs the I-T/IME signal, and during the integration period, the I-TIME
signal goes LOW.
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[ Phase Shifter ]

The phase shifter consisting of AGU4 through ABU10 creates the shift register clock signal (
SRG__CLK ) for the detection phase generators on the A5 board. The detection phase is
shifted using SRG__CLK, so the detection phase generators still maintain a 90 ° phase
difference. The SRG__CLK signal is generated from the 8F signal by hexadecimal counter
ABU26.

[ Voltage Regulator ]

The voltage regulators consist of AGU11, ABU12, A6U32, and ABU33. The voltage regulator
regulates the unregulated voltages from the A1 Power Supply board to + 5 V and * 12 V.
ABU11 and A6U12 regulates + 8 V from the A1 board to + 5 V. A6U32 regulates - 15 V from
the A1 board to - 12 V. A6U33 regulates + 15 V from the A1 board to + 12 V.

1-12-2. TROUBLESHOOTING AIDS
The troubleshooting aids section for the A6 board provides a list of jumpers, a list of test

points, and troubleshooting data. The jumpers are listed in Table 1-30, the test points are
listed in Table 1-31, and the troubleshooting data is listed in Table 1-32.

Table 1-30. Jumper List

Reference Description Use
Designator
A6WH1 Zero Comparator Signal Normal Position:
ABW2 Connects the zero comparator’s
ABW3 output signal to the PAL.
ABW4

Test Position:
Connects 0 V to the PAL. This is used
when the zero comparator is not
functional.

Table 1-31. Test Point List

Test Point Signal Name Description
ABTP1 GND Ground line
ABTP2 MEAS Measurement Start Signal
ABTP3 0B A-D converter output signal ( 90B )
A6TP4 0B A-D converter output signal ( OB )
ABTPS 904 A-D converter output signal ( 90A )
ABTP6 0A4 A-D converter output signal ( 0A )
ABTP7 IT Integration Time signal
AGTP8 +5 +5V (b)
ABGTP9 +35 +5Vvdc(a)
A6TP10 -12 -12Vdc
ABTP11 + 12 +12 V dc
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Table 1-32. Troubleshooting Data

HP 4278A Settings

Measurement Setup

Waveform

Selftest = 8

CHAN A:  A6TP7
CHAN B: A6TP2

.08 Yodiv 5000 Vediv 1,08 moodiv

TRIG: CHAN A
( Negative ) T
L]
Selftest = 8 CHAN A:  ABTP3
or A6TP5
CHAN B: A6TP4 ot oo %53 mte e
or A6TP6 T T
TRIG: ABTP7 /’ﬂi-{"“*/‘“\ﬂ /; /ﬂ‘l /t.”/%,}y%\,"g 1
(Negative) | | [V RAGRE AN
WAL
A \%f VUL z\/\
NERR RO R R LN
Selftest = 8 CHAN A:  AG6TP3
ABW1: Test Position or ABTP5S
ABW2: Test Position CHAN B: A6TP4 SO0 aVodiv SBE mVsdiv 208 werdiy
ABW3: Test Position or A6TPG D T ]
A6W4: Test Position TRIG: ABTP7 NNt /i. A i
(Negatve) | | /I VY
!i—‘-”i" VYW L 3
Aot (R O N O T
A f\ i | / &N
,.4..“‘! ll \‘h{‘\ %\' ‘ln“! [l’(f‘ b’ 1\/{ \tl{) l‘l“j ﬁﬁ}a\
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1-13-3. REPLACEABLE PARTS LISTS
The A6 board is covered by the exchange assembly program. The A6 board replaceable

parts are listed in Table 1-33. The part number of the A6 rebuilt exchange board is listed on
the first page of the A6 board replaceable parts list.

1-13-4. COMPONENT LOCATIONS

The component locations and the board connector pin assignments are shown in Figure 1-
33.

1-13-5. SCHEMATIC DIAGRAMS

The A6 board schematic diagram is shown in Figure 1-34.
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Table 1-33. A6 A-D Converter Replaceable Parts List (1/4)

g:;gﬁ:::r “E:;; S Qty. Description C“gge Mfr Part Number

A6

A6 04278-66506 (7 1 | A-D CONVERTER 284801 04278-66506
04278-69506 A-D CONVERTER ( RE-BUILT ) 28480 | 04278-69506

A6C1 0160-6561 0 15 { CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A6C2 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 CAC02Z5U104M050A

A6C3 0160-6561 0 CAPACITOR-FXD ,1UF +-20% 50VDC CER 16299 | CAC0225U104M050A

A6C4L 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC0225U104M050A

A6CS5 0180-3469 3 4 | CAPACITOR-FXD 100UF+-20% 25VDC AL 28480 0180-3469

A6C6 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 162991 CAC02Z5U104M050A

A6C7 0160-6561 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 | CAC02Z5U104M0O50A

A6C8 0160-6561 0 CAPACITOR-FXD .1TUF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A6C9 0180-3363 6 7 [ CAPACITOR-FXD 22UF+-20% 25VDC AL 28480 0180-3363

A6C10 018G-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480| 0180-3363

A6C11 0180-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480| 0180-3363

A6C12 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02z5U104M050A

A6C13 0160-6341 4 4 | CAPACITOR-FXD 0.018U 100V 28480 0160-6341

A6C14 0160-6341 4 CAPACITOR-FXD 0.018U 100V 28480 | 0160-6341

A6C15 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 CAC02Z5U104M050A

A6C16 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 ! CAC02Z5U104M050A

A6C17 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50vDC CER 16299 | CAC02Z5U104M050A

A6C18 0180-3469 3 CAPACITOR-FXD 100UF+-20% 25VDC AL 28480| 0180-3469

A6C19 0160-6561 0 CAPACITOR-FXD .1TUF +-20% 50VDC CER 16299 CAC02z5U104M050A

A6C20 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50vVDC CER 16299 | CAC02Z5U104MO050A

A6C21 0160-6561 0 CAPACITOR-FXD .TUF +-20% 50VDC CER 16299 ! CAC02Z5U104M050A

A6C22 0160-6341 4 CAPACITOR-FXD 0.018U 100V 28480 | 0160-6341

A6C23 0160-6341 4 CAPACITOR-FXD 0.018U 100V 28480 | 0160-6341

A6C24 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 CAC02Z5U104M050A

A6C25 0180-3469 3 CAPACITOR-FXD 100UF+-20% 25VDC AL 28480 0180-3469

A6C26 0180-3469 3 CAPACITOR-FXD 100UF+-20% 25VDC AL 28480 | 0180-3469

A6C27 0180-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480} 0180-3363

A6C28 0180-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480 0180-3363

A6C29 0180-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480 | 0180-3363

A6C30 0180-3363 6 CAPACITOR-FXD 22UF+-20% 25VDC AL 28480 0180-3363

AGCR1 1901-0040 1 6 {DIODE-SWITCHING 30V 50MA 2NS DO-35 IN171| 1N4148

A6CR2 1901-1011 8 4 | DIODE-ARRAY 25MA VF DIFF=5MV 28480 1901-1011

AG6CR3 1901-1040 3 2 | DIODE-PWR RECT 100V 30A 1US DO-5 28480] 1901-1040

AGCR4G 1901-1040 3 DIODE-PWR RECT 100V 30A 1US DO-5 28480| 1901-1040

A6CR5 1901-1011 8 DIODE-ARRAY 25MA VF DIFF=5MV 28480| 1901-1011

A6CR6 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 ON171| 1N&148

A6CR7 1902-0786 4 1 | DIODE-ZNR 1N937 9V 5% DO-7 PD=.S5W 24046 1N937

A6CR8 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 IN171( 1N4148

A6CR9 1901-1011 8 DIODE-ARRAY 25MA VF DIFF=5MV 28480| 1901-1011

A6CR10 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 9N171{ 1N4148

A6CR11 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 9N171| 1N4148

A6CR12 1901-1011 8 DIODE-ARRAY 25MA VF DIFF=5MV 28480| 1901-1011

A6CR13 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 9N171] 1N4148

A641 1251-4822 6 4 | CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A6J2 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A643 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

Ab6J4 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480| 1251-4822

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 1-33. A6 A-D Converter Replaceable Parts List (2/4 )

S:;f;;::r nsnfl?:r g Qty. Description Cng:ire Mfr Part Number
A6L5 9100-3139 5 3 | INDUCTOR 75UH 15% .5D-INX.875LG-IN 28480 9100-3139

A6LG 9100-3139 5 INDUCTOR 75UH 15% .5D-INX.875LG-IN 28480 9100-3139

A6LT 9100-3139 5 INDUCTOR 75UH 15% .5D-INX.875LG-IN 28480 9100-3139

A6Q1 1855-0406 4 4 | TRANSISTOR J-FET P-CHAN D-MODE SI 322931 171110

A6Q2 1855-0406 4 TRANSISTOR J-FET P-CHAN D-MODE SI 322931 17110

A6Q3 1855-0406 4 TRANSISTOR J-FET P-CHAN D-MODE SI 32293 1T110

A6Q4 1855-0406 4 TRANSISTOR J-FET P-CHAN D-MODE SI 32293 1T110

A6R1 1810-0126 1 4 | NETWORK-RES 14-DIP 10.0K OHM X 13 11236] 760-1-R10K

A6R2 0757-0280 3 17 | RESISTOR 1K 1% .125W F TC=0+-100 24546) CT4-1/8-T0-1001-F
A6R3 0698-6360 6 10 | RESISTOR 10K .1% .125W F 7C=0+-25 28480 | 0698-6360

A6R4 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360 1

A6R5 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-7T0-1001-F
A6R6 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245646 CT4-1/8-70-1001-F
A6R7 0698-6943 1 4 | RESISTOR 20K .1% .125W F TC=0+-50 28480 0698-6943

AGRO 0757-0416 7 4 | RESISTOR 511 1% .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A6R10 0757-0416 7 RESISTOR 511 1% .125W F 7C=0+-100 24546 CT4-1/8-TO-511R-F
A6R12 0698-6943 1 RESISTOR 20K .1% .125W F TC=0+-50 28480| 0698-6943

A6R13 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A6R14 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 | 0698-6360

A6R15 0698-6360 6 RESISTOR 10K -1% .125W F TC=0+-25 28480 | 0698-6360

A6R16 0698-3155 1 16 | RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6RY7 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A6R18 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546) CT4-1/8-T0-4641-F
A6R19 0698-3243 8 4 | RESISTOR 178K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1783-F
A6R20 0698-8649 8 4 {RESISTOR 1.28M .1% .25W F TC=0+-25 28480| 0698-8649

A6R21 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A6R22 0757-0274 5 4 | RESISTOR 1.21K 1% .125W F T7C=0+-100 24546| CT4-1/8-T0-1211-F
AG6R23 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R24 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 245461 CT4-1/8-T0-4641-F
A6R25 0757-0274 5 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1211-F
A6R26 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-4641-F
A6R27 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| C74-1/8-7T0-1001-F
A6R28 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A6R29 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546] CT4-1/8-T0-4641-F
A6R30 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A6R31 0698-8649 8 RESISTOR 1.28M .1% .25W F TC=0+-25 28480 0698-8649

A6R32 0698-3243 8 RESISTOR 178K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1783-F
A6R33 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-4641-F
A6R34 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-70-1001-F
A6R35 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 245461 CT4-1/8-T0-4641-F
A6R36 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1001-F
A6R37 0698-3447 4 1 | RESISTOR 422 1% .125W F TC=0+-100 24546| CT4-1/8-T0-422R-F
A6R38 1810-0126 1 NETWORK-RES 14-DIP 10.0K OHM X 13 11236| 760-1-R10K

A6R39 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R40 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1001-F
A6R41 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R42 0698-3243 8 RESISTOR 178K 1% .125W F TC=0+-100 245461 C€T4-1/8-T0-1783-F
AbR43 0698-8649 8 RESISTOR 1.28M .1% .25W F TC=0+-25 284801 0698-8649

AbR&LG 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480| 0698-6360

A6RA4S 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546) CT4-1/8-T0-4641-F
A6RLSE 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
ABR&LT 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-70-1001-F
A6R4LS 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-4641-F

See introduction to this section for ordering information.

* Indicates factory selected value.

1-A6-11




Table 1-33. A6 A-D Converter Replaceable Parts List ( 3/4 )

g:;gﬁ:f; ll\-l'sr:lf; g Qty. Description c“gge Mfr Part Number
A6R4Y 0757-0274 5 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 CT4-1/8-70-1211-F
AGR50 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R51 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-4641-F
A6R52 0757-0274 5 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1211-F
A6R53 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480| 0698-6360

A6R54 0698-8649 8 RESISTOR 1.28M .1% .25W F TC=0+-25 28480 0698-8649

A6R55 0698-3243 8 RESISTOR 178K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1783-F
A6R56 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R57 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1001-F
A6R58 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A6R59 1810-0126 1 NETWORK-RES 14-DIP 10.0K OHM X 13 11236| 760-1-R10K

A6R60 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-70-1001-F
A6R61 0698-6943 1 RESISTOR 20K .1% .125W F TC=0+-50 28480 0698-6943

A6R63 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 CT4-1/8-T0-511R-F
A6R64 0757-0416 7 RESISTOR 511 1% .125W F T7C=0+-100 24546 CT4-1/8-T0-511R-F
A6R6G 0698-6943 1 RESISTOR 20K .1% .125W F TC=0+-50 28480 0698-6943

A6R6T 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A6R68 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-10-1001-F
A6R69 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A6R70 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A6R71 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1001-F
A6R72 1810-0126 1 NETWORK-RES 14-DIP 10.0K OHM X 13 11236| 760-1-R10K

AbU1 1820-1208 3 2 | IC GATE TTL LS OR QUAD 2-INP 01295 | SN74LS32N

AbU2 1820-1197 9 1 | IC GATE TTL LS NAND QUAD 2-INP 01295 | SN74LSOON

A6U3 1820-1112 8 5 {IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN

A6U4 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295| SN74LS74AN

A6U5 1820-1201 6 2 | IC GATE TTL LS AND QUAD 2-INP 01295 | SN74LSO8N

A6U6 1820-1470 1 1 1 1C MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD | 01295 SN74LS157N

ABUT 1820-1278 7 1 |IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295| SN74LS191N

A6U8 1820-1208 3 IC GATE TTL LS OR QUAD 2-INP 01295| SN74LS32N

A6U9Q 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LST74AN

A6U1T0 1820-2634 1 1 [IC INV TTL ALS HEX 01295| SN74ALSO4BN

A6U11 1826-0122 0 2 | 1C 7805 V RGLTR T0-220 07263 | 7805uUC

AbU12 1826-0122 0 IC 7805 V RGLTR T0-220 07263 7805UC

A6U13 1820-1201 6 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LSO8N

AbU14 1820-4927 9 3 | CMOS-COUNTER 168 28480 1820-4927

A6U15 1820-4927 9 CMOS-COUNTER 16B 28480 | 1820-4927

A6U16 1820-4927 9 CMOS-COUNTER 16B 284801 1820-4927

A6UT7 04194-80001 |6 4 | PAL 16L8A-2 28480| 04194-80001

A6U18 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LLS74AN

A6U19 04194-81803 |8 4 | HIC AD 284801 04194-81803

A6U20 04194-81803 |8 HIC AD 28480| 04194-81803

A6U21 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295| SN74LS74AN

AbU22 04194-80001 |6 PAL 16L8A-2 28480 04194-80001

A6U23 1826-0521 3 1 |IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 01295| TLO72CP

Ab6U24 1820-3100 8 1 | IC DCOR TTL ALS BIN 3-TO-8-LINE 3-INP 01295 SN74ALS138N

A6U25 1820-1730 6 2 {IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N

A6U26 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N

AbU27 1820-2075 4 1 | IC TRANSCEIVER TTL LS BUS OCTL 01295| SN74LS245N

A6U28 04194-80001 |6 PAL 16L8A-2 28480 04194-80001

AbU29 04194-81803 |8 HIC AD 28480| 04194-81803

A6U30 04194-81803 |8 HIC AD 28480} 04194-81803

See introduction to this section for ordering information.

* Indicates factory selected value.
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Table 1-33. A6 A-D Converter Replaceable Parts List ( 4/4 )

Reference HP Part c e Mfr

Designator Number D Qty. Description Code Mir Part Number

A6U31 04194-80001 |6 PAL 16L8A-2 28480 04194-80001

A6U32 1826-0221 0 1 |IC V RGLTR T0-220 04713 MC7912CT

A6U33 1826-0147 9 1 |1C 7812 V RGLTR T0-220 04713 Mc7812CP

A6W1 1258-0141 8 4 { JUMPER-REMOVABLE FOR 0.025 IN SQ@ PINS 28480 1258-0141

Abu2 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 284801 1258-0141

A6W3 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1258-0141

AbW4 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1258-0141

A6W5 8159-0005 0 8 | RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

A6U6 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

AGWT 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480| 8159-0005

A6W8 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

A6W9 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

A6W10 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

A6W11 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

AbW12 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

A6X1 1252-1598 9 2 | CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922| P196B30P0OF50N?

A6X2 1252-1598 9 CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922 P196B30POOF50NY
0340-0092 2 20 | TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 28480 0340-0092
0360- 1653 5 12 | CONNECTOR-SGL CONT PIN .045-1N-BSC-SZ SQ |28480| 0360-1653
4040-0748 3 1 | EXTR-PC BD BLK POLYC .062-IN-BD-THKNS 28480 | 4040-0748
4040-0754 1 1 | EXTR-PC BD BLU POLYC .062-IN-BD-THKNS 28480 4040-0754

See introduction to this section for ordering information.

* Indicates factory selected value.
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NOTES
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A6 BOARD A-D CONVERTER (| of 2)
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1-13. A7 BOARD SERVICE SHEET

1-13-1. CIRCUIT DESCRIPTION

The A7 digital control board’s MPU is A7U5 ( 16-bit micro processor ). A7U9, A7U10,
A7U33, and A7U34 are programmed ROMs. If a ROM or ROMs fail the check sum test
during the power-on self test, the message "ROM CHECK SUM ERROR NO=xx" will be
displayed. The ROM numbers with the message are listed below.

Table 1-34. ROM Number

ROM Number Reference Designator
0 A7U9
1 A7U33
2 A7U10
3 A7U34

1-13-2. TROUBLESHOOTING AIDS

Since the A7 board has been set up under the exchange program, when the A7 board is
defective, you replace the A7 board. The board isolation procedure is given in SECTION 4,
HP 4278A MAINTENANCE MANUAL ( PN 0427890100 ).

1-13-3. REPLACEABLE PARTS LISTS

The replaceable parts for the A7 board are divided into two groups: a ROMless A7 board and
the programmed ROMs. This protects against the mismatching of ROM versions between
the replaced CPU board and the defective CPU board. Only the ROMless A7 board has
been set up under the exchange assembly program. If the A7 board is defective except for
the ROMs, order a ROMless A7 board. Then install the ROMs from the defective A7 board
on the replacement A7 board. If both the A7 board and the ROMs are defective, order a
ROMIless A7 board and four ROMs.

The A7 board's replaceable parts are listed in Table 1-35. The part number for a rebuilt
exchange board is listed on the first page of the A7 board’s of the A7 board's replaceable
parts list.

1-13-4. COMPONENT LOCATIONS

The component locations of the A7 board Digital Control board are shown in Figure 1-35.
1-13-5. SCHEMATIC DIAGRAMS

The A7 Digital Control Board’s schematic diagram is not supplied since of the ROMless A7
board has been set up on the exchange assembly program.

1-A7-3



Table 1-35. A7 Digital Control Replaceable Parts List (1/4)

Reference HP Part C Mtr

Designator Number D| Gty Description Code Mfr Part Number

A7

A7 04278-66657 |9 1 | DIGITAL CONTROL W/0 ROMs 28480 | 04278-66657
04278-69657 1 | DIGITAL CONTROL W/0 ROMs ( RE-BUILT ) 28480| 04278-69657

A7C1H 0160-4822 2 10 | CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 | 0160-4822

A7C2 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 284801 0160-4822

A7C3 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C4 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 284801 0160-4822

A7C5 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C6 0160-6561 0 9 | CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 CAC02Z5U104M050A

A7C7 0160-6561 0 CAPACITOR-FXD .1TUF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A7C8 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104MO50A

A7C9 0180-0100 3 1 | CAPACITOR-FXD 4.7UF+-10% 35VDC TA 562891 1500475X9035B82

A7C10 0160-6561 0 CAPACITOR-FXD .1TUF +-20% 50VDC CER 16299 ! CAC02Z5U104M050A

A7C11 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 | 0160-4822

A7C12 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C13 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C14 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C15 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C16 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M0O50A

A7C17 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 CAC02Z5U104M050A

A7C18 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A7C19 0160-4806 2 1 { CAPACITOR-FXD 39PF +-5% 100VDC CERO+-30 28480 0160-4806

A7C21 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 162991 CAC02Z5U104M050A

A7C22 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104MO50A

A7C23 0180-3590 1 2 | CAPACITOR-FXD 470UF+-20% 10VDC AL 28480 0180-3590

A7C24 0180-3590 1 CAPACITOR-FXD 470UF+-20% 10VDC AL 28480 0180-3590

A7CR3 1902-0951 5 7 |DIODE-ZNR 5.1V 5% DO-35 PD=.4W TC=+.035% |28480| 1902-0951

A7DS1 1990- 0665 3 2 { LED-LAMP LUM-INT=1MCD IF=30MA-MAX BVR=5V |28480| 1990-0665

A7DS2 1990- 0665 3 LED-LAMP LUM-INT=1MCD IF=30MA-MAX BVR=5V 28480 1990-0665

A7DS3 1990-0652 8 2 | LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 28480 1990-0652

A7DS4 1990- 0652 8 LED-LAMP ARRAY LUM-INT=200UCD IF=S5MA-MAX 28480 1990-0652

A7F1 2110-0743 5 1 | FUSE 2A 125V UL 28480 2110-0743

A7TFL 9135-0329 2 1 { FILTER-LINE LEADS-TERMS 28480 9135-0329

A7FL2 9170-1397 0 1 [ BEAD INDUCTOR 284801 9170-1397

A741 1251-4822 6 7 | CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A7d2 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480) 1251-4822

A7J3 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 | 1251-4822

A7J4 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A745 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480} 1251-4822

A7J6 1251-4822 6 CONN-POST TYPE .7100-PIN-SPCG 3-CONT 28480 1251-4822

ATI7 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480] 1251-4822

A7411 1200-0567 1 4 | SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7412 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7413 1200- 0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 284801 1200-0567

A7J414 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480| 1200-0567

A7425 1200-0639 8 3 | SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0639

A7d26 1200-0639 8 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 | 1200-0639

A7J427 1200-0639 8 SOCKET-IC 20-CONT DIP DIP-SLDR 284801 1200-0639

A7L1 9140-1272 7 1L SF-C27 28480 9140-1272

See introduction to this section for ordering information.

* Indicates factory selected value.
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Table 1-35. A7 Digital Control Replaceable Parts List (2/4)

g:;ie;ﬁ:f; nsﬂfgg g Qty. Description C'\gge Mfr Part Number
A7Q3 1853-0459 3 1 | TRANSISTOR PNP SI PD=625MW FT=200MHZ 28480 1853-0459

A7R1 0757-0416 7 2 | RESISTOR 511 1% .125W F TC=0+-100 24546 CT4-1/8-T0-511R-F
A7R2 0689-1055 7 RESISTOR 1M 5% 1W CC TC=0+1000 01121{ GB1055

A7R3 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546| CT4-1/8-T0-511R-F
ATR4 1810-0279 5 16 | NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R5 0698-3153 9 1 | RESISTOR 3.83K 1% .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A7TR6 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R8 0698-3155 1 4 | RESISTOR 4.64K 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-4641-F
A7R9 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7R10 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7R1 0757-0442 9 2 | RESISTOR 10K 1% .125W F TC=0+-100 24546| CT4-1/8-T0-1002-F
A7TR12 0698-3153 9 1 | RESISTOR 3.83K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-3831-F
A7R16 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7RA7 18106-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R20 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R21 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

ATR24 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R25 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R26 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R27 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R28 1810-0275 1 1 | NETWORK-RES 10-SIP 1.0K OHM X 9 91637

A7R29 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R30 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R31 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R32 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R33 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R34 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R35 0698-0084 9 1 | RESISTOR 2.15K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-2151-F
A7R36 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637) 1810-0279

A7R37 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A7R38 0698-3441 8 1 | RESISTOR 215 1% .125W F TC=0+-100 24546| CT4-1/8-T0-215R-F
A7S1 3101-2831 8 3 | SWITCH 8P 28480 3101-2831

A7S2 3101-2831 8 SWITCH 8P 28480 3101-2831

A7S3 3101-2831 8 SWITCH 8P 28480 3101-2831

A7TP1 0360-1653 5 19 | CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

A7TP2 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP3 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sQ 28480| 0360-1653

A7TP4 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sQ |28480| 0360-1653

A7TP5 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480) 0360-1653

A7TTP6 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480| 0360-1653

ATTP7 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ S@ | 28480 0360-1653

A7TP8 0360-1653 5 CONNECTOR-SGL CONT PIN .045-1N-BSC-SZ SQ {28480 0360-1653

ATTP9 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP10 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480| 0360-1653

A7TP11 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480( 0360-1653

A7TTP12 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sa 28480 0360-1653

A7TP13 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sQ 28480| 0360-1653

A7TP14 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480( 0360-1653

A7TP15 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sQ 28480 0360-1653

A7TP16 0360-1653 5 CONNECTOR-SGL CONT PIN .045-1N-BSC-SZ SQ | 28480 0360-1653

ATTP17 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 | 0360-1653

A7TP18 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

A7TTP19 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 1-35. A7 Digital Control Replaceable Parts List (3/4)

S:;?;gf; nsn':;; g Qty. Description C'\g:lre Mfir Part Number
A7U1 1820-2696 5 1 |1C FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 07263) 74F175PC
A7U2 1820-2690 9 1 ] IC GATE TTL F OR QUAD 2-INP 07263 | 74F32PC

A7U3 1820-2774 0 1 ] IC GATE TTL ALS NAND DUAL &4-INP 01295 SN74ALS20AN
A7U4 1820-2635 2 1 [ 1C GATE TTL ALS AND QUAD 2-INP 01295 | SN74ALSO8N
A7US 1820-4952 0 1 | PROC MC68000 284801 1820-4952
A7US 1820-2711 5 8 [ IC DRVR TTL LS LINE DRVR OCTL 01295| SN74LS541N
ATU7 1820-3100 8 7 | 1C DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U8 1820-3121 3 2 [ IC TRANSCEIVER TTL ALS BUS OCTL 01295 SN74ALS245AN
A7U13 1818-3981 8 2 | IC CMOS 262144 (256K) STAT RAM 120-NS S$4013| HM62256LP-12
A7U15 1818-3801 1 2 | IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS |[S4013| HN58064P-30
A7U16 1820-2922 0 1 | IC GATE CMOS/74HC NAND QUAD 2-INP 04713 MC74HCOON
A7U19 1820-3348 6 1 (IC CNTR TTL F BIN SYNCHRO POS-EDGE-TRIG 07263 | 74F163APC
A7U20 1820-2634 1 3 [ IC INV TTL ALS HEX 01295 | SN74ALSO04BN
A7U21 1820-2777 3 1 {IC CNTR TTL ALS BIN SYNCHRO 01295 | SN74ALS161BN
A7U22 1820-3376 0 1 [IC INV TTL ALS HEX 012951 SN74ALSO5AN
A7U23 1820-2861 6 1]1C DCDR TTL F 3-TO-8-LINE 07263 | 74F138PC
A7U25 1820-2488 3 6 [ IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295] SN74ALST74AN
A7U26 1820-2634 1 IC INV TTL ALS HEX 01295 SN74ALSO4BN
A7U27 1820-2657 8 3 | IC GATE TTL ALS OR QUAD 2-INP 01295 SN74ALS32N
A7U28 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295] SN74ALS138N
A7U29 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U30 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U31 1820-3220 3 1 {1C DCDR TTL F BIN 2-TO-4-LINE DUAL 07263 | 74F139PC
A7U32 1820-3121 3 IC TRANSCEIVER TTL ALS BUS OCTL 01295 SN74ALS245AN
A7U37 1818-3981 8 IC CMOS 262144 (256K) STAT RAM 120-NS S4013 | HM62256LP-12
A7U39 1818-3801 1 IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS |S4013| HN58064P-30
A7U40 1826-1648 7 1 28480 1826-1648
ATU42 1820-4927 9 1 | CMOS-COUNTER 16B 28480 1820-4927
A7U43 04278-80003 (9 1 | PAL 28480 04278-80003
ATU44L 04278-80002 |8 1 | PAL 28480 04278-80002
A7U45 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295} SN74LS541N
ATULS 04278-80005 |1 1 | PAL 28480) 04278-80005
ATULT 1820-2686 3 1 | IC GATE TTL F AND QUAD 2-INP 07263| 74F08PC
A7U48 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
ATUL9 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U50 1820-2757 9 3 [ IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295| SN74ALSS574AN
A7US1 1820-1416 5 1 | IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SN74LS14N
A7US52 1820-2657 8 IC GATE TTL ALS OR QUAD 2-INP 01295] SNT4ALS32N
A7U53 1820-2657 8 IC GATE TTL ALS OR QUAD 2-INP 01295| SN74ALS32N
A7U54 1820-3298 5 1 | 1C GATE CMOS/74HC OR QUAD 2-INP 27014 | MM74HC32N
A7US55 1820-2634 1 IC INV TTL ALS HEX 01295| SN74ALSO4BN
A7U56 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 SN74ALST4AN
A7US7 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295| SN74LS541N
A7US8 1820-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295 SN74ALSS574AN
A7US59 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
A7U60 1820-2075 4 3 | IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
A7U61 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295| SN74LS541N
A7U62 1820-3100 8 IC DCDR TTL ALS BIN 3-T0-8-LINE 3-INP 01295| SN74ALS138N
A7U63 1820-3145 1 1 |IC DRVR TTL ALS BUS OCTL 01295 | SN74ALS244AN
A7Ub4 1820-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295 | SN74ALS574AN
A7U65 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 | SN74ALST4AN
A7U66 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 | SN74ALST74AN
A7U67 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 | SN74ALST74AN

See introduction to this section for ordering information.

* Indicates factory selected value.
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Table 1-35. A7 Digital Control Replaceable Parts List (4/4)

Reference HP Part C e Mfr
Designator Number p| Gty Description Code Mfr Part Number
A7U68 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295} SN74ALS74AN
A7U69 1820-2075 4 1C TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
A7U70 1820-2075 4 I1C TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
A7U71 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS541N
A7U72 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS541N
A7U73 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
ATV 2140-0127 2 1 | LAMP-NEON 90V 28480 2140-0127
A7TH 1258-0141 8 7 | JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 | 1258-0141
A7TW2 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 1258-0141
A7W3 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480} 1258-0141
ATWA 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 1258-0141
ATW5 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480| 1258-0141
ATWE 1258-0141 8 JUMPER -REMOVABLE FOR0.025 IN SQ PINS 28480 1258-0141
ATW7 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 | 1258-0141
ATX1Y 1252-1598 9 2 | CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922 | PI96B30POOF50N9
A7X2 1252-1598 9 CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922 P196B30POOF50N?
A7Y1 1813-0545 4 1 | CLOCK-OSCILLATOR-XTAL 31.680-MHZ0.005% 28480 | 1813-0545
0403-0026 6 1 | PLUG-HOLE BDR-HD FOR .187-D-HOLE NYL 02768 207-120241-03-0101
1200-0638 7 1 | SOCKET-IC. 14-CONT DIP DIP-SLDR 28480 1200-0638 )
4040-0748 3 1 [EXTR-PC BD BLK POLYC .062-IN-BD-THKNS 28480 4040-0748
4040-0755 2 1 | EXTR-PC BD VIO POLYC .062-IN-BD-THKNS 28480| 4040-0755
ROM
Version 3.0
A7U9 04278-85011 |9 1 ROM OK BITO ( ROM Version 3.0 ) 28480 04278-85001
A7U10 04278-85013 {1 1 ROM 20K BITO ( ROM Version 3.0 ) 28480 04278-85003
A7U33 04278-85012 |0 1 ROM 0K BIT8 ( ROM Version 3.0 ) 28480 04278-85002
A7U34 04278-85014 |2 1 ROM 20K BIT8 ( ROM Version 3.0 ) 28480 | 04278-85004

See introduction to this section for ordering information.
* Indicates factory selected value.
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Figure 1-35. A7 Digital Control Component Locations
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A7X2B | Pin No. | A7X2A
LGND 1 LGND
LGND 2 LGND
LGND 3 LGND
+5v 4 +5V
+5v 5 +5V
+5v 6 +5V
LGND 7 LGND
LGND 8 LGND
+5V_MEM_CARD 9 +5V_MEM_CARD
A19 10 |20
a17 11 a8
A15 12| a1
A13 13 | A1
At T | A12
A9 15 | A10
A7 16 | A8
A5 17 A6
A3 18 | A4
a1 19 A2
/HANDLER 20 | /KEY_DSP_CTL
JSCANNER 21 | 70pT_8D
JMEM_CARD 22 | /INT_TO_STD_IF
7cs7 23 | /csé
JEXT_RESERVE 26 | /STD_IF
D14 | =25 | D15
D12 26 | D13
p10 27 o
08 28 |09
D6 29. o7
D4 30 |05
D2 31 |03
D0 32 |0
A7X18 | Pin No. | A7X1A
LGND 1 LGND
JVPA 2 JVMA
/DTACK 3 E
JRESET 4 JHALT
R/W 5 /AS
/JuDs 6 /Lbs
CARD_R/W 7 JCARD_LOS
/KBO_INT 8 JREAR_TRG_INT
JEOC_INT 9 JHDL_TRG_INT
JKEY_LOCK_INT 10 | /INT_FRM_STD_LF
/SCANNER_INT 11| JOPT_BD_INT
LGND 12 | CLK2MHZ
/CLK16MHZ 13 | CLKBMHzZ
LGND 1% | Leno
/ACS1 15 | /acs0
JACS3 16 | /Acs2
7ACSS 17 | /Acs4
JACS7 18 | /ACS6
/ANLDS 19 | ANR/W
LGND 20 | LGND
ANAS 21 | ANAG
ANA3 22 | ANAG
ANAT 23 | ANA2
AND6 26 | ANDT7
ANDS 25 | ANDS
AND2 26 | AND3
ANDO 27 | AND1
LGND 28 | LGND
/106 29 | 7107
/104 30 | /105
7102 31 | /103
/100 32 | /101
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1-14. A8 BOARD SERVICE SHEET

1-14-1. CIRCUIT DESCRIPTION

The A8 input switch board distributes the measurement signals to either the 1 kHz or 1 MHz
circuits by switching A8K1 through A8K3. These switches are controlled by the switching
control signals K1 through K3 from the A2 board. Protection circuitry for the main circuit
board to protect against any external dc bias is included on the A8 board.

1-14-2. TROUBLESHOOTING AIDS

The troubleshooting aids section provides the troubleshooting data in Table 1-36.

1-14-3. REPLACEABLE PARTS LISTS

The A8 Input Switch board replaceable parts are listed in Table 1-37.

1-14-4. COMPONENT LOCATIONS

The component locations of the A8 Input Switch board are shown in Figure 1-36.

1-14-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A8 Input Switch board is shown in Figure 1-37.
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Table 1-36. Troubleshooting Data

HP 4278A Settings Measurement Setup Waveform
FREQ: 1 kHz CHAN A:  Hcur Term.
Meas.Range: 100 pF and U PHG s iy
OSC level: 1 Vrms Hpot Term. 1
( See below ) N P
TRIG: CHAN A I,f’ \\
( Negative ) % , / ‘\ “
\ \
i S S
1H\_,J s l‘x._ - b
FREQ: 1 kHz CHAN A:  Hcur Term.
Meas.Range: 100 pF and R R
OSC level: 1 Vrms Lpot Term.
( See below )
TRIG: CHAN A N AT
( Negative ) ‘ / /
b / Y /
\\Lk r// 1\'1 »/[’
R T
FREQ: 1 kHz CHAN A:  Hcur Term.
Meas.Range: 100 pF and
OSC level: 1Vrms Lcur Term. s iy 208 veodiv
( See below )
TRIG: CHAN A
( Negative ) JaS f ™
\ / \,\ /
\‘x x’ “x /
NS S

Connections between the HP 4278A and the oscilloscope:

1. Connect the Tee adaptor ( PN 1250-0781 ) to the Hcur Terminal.

2. Connect the Tee adaptor to both the Hpot Terminal ( Lpot Terminal, or Lcur
Terminal ) and CHAN A of the oscilloscope, using two BNC ( m ) to BNC ( m )

cables.
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Table 1-37. A8 Replaceable Parts List

Reference HP Part |c| g Mfr
: . t Description Mfr Part Number
Designation | Number |D Y p Code

04R78-66%08 | 9 1 INPUT SWITCH 28480 0427866508
ci 01606561 9 5 CAPACITOR-FXD n BOVDE
ca 01606561 g CAPACITOR-FXD SOVDC
C3 0160-6564 0 CAPACITOR-FXD 59YDC CER
Ca 0160-6561 0 CAPACITOR-FXD S0YDE CER ¢
Ccs 011606561 0 CAPACITOR-FXD . 4UF +-20% BOUDE CER CALD
LR PPNRS0%3& 0 12 DIO~-PWR RECT 244890 PPNRS0S
CRrR2 PPNRG0%36 0 DIO-PWR RECT 28480 PPNRS
CR3 PPNR%G0536 ] DIO-PWR RECT 28480 PPRNRS
CR4 PPNRS0536 0 DID~-PWR RECT 28484 PPNRS
CR% PPNRS053& 0 DIO-PWR RECT 28480 PPNRS
CR& PPNRG 0536 G DIO-FWR RECT PPNRGB536
CRY? PPNRS0536 0 RECT PRNRS0S36
CRB PPNRS 0536 0 RECT A
CR9 PPNRS1S36 0 RECT 284810
CR10 PPNRS0S36 1] RECT 28480
CR44 19021529 i 4 284860
CR4i2 £902-4525 i 28480
CR13 19024525 i DIORE Z 28480
CR14 1902-45%25 i DIOPE ZE 28480 ; 5
CRiS PPNRS0S36 0 PWR RECT 28480 PRNRS0536
CRi& PPNRS0536 0 DIO-PWR RECT 28489 PPHNRS OGS
Ji 1250~0257 i 4 CONNECTOR~RF SMEB M PO S0~0HM 28480
J2 12%50-02%7 i CONNECTOR-RF SME& i PC S0-DHM 28480
J3 12500257 i CONNECTO SME M PC 50-0HM 3
J4 12500257 i CONNECTOR-RF SME M PC S-0HM
Js 1250-2108 S 7 CONN-RF F
16 1250-2108 S CONN-RF
I7 £2%0-21 08 5 CONN-RF F
Jg 12502408 ) CONN-RF
J9 1250-2408 9 CONN-RF F
Jio 12%50-2108 5 CONN-RF F
Ji4 1250-2108 g CONN-RF F 28480
Jie 1254-7404 8 1 CONNECTOR 10-PIN M METRIC PRST TYPE 284840
K4 0490~148% [ 3 RELAY SW 28480 0495-148%
K2 01490-148% &6 RELAY &4 28480 01490~£48%
K3 $490-148% & RELAY SW 283480 04901485
L 9140-0240 i i INDUCTOR RE-CH-MLD $00UH 5% 28430 2440-0240
R? 9@ 4 RESISTOR 10K 4% (425W F T2 24546 CT4-1/78~T0~4002~
R 9 RESISTOR 40K 4% .425%W F 7 & CT4-1/8-T0~1002-F
R3 0757-0442 g RESISTOR 10K 4% . 42SW F Sab CT4-3/8
R4 97570442 ? RESISTOR 10K 1% .425W F TC=0+-400 A4 CTA~4/8

93801796 ? 4 STANDOFF 28480 H3B6-179&
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Figure 1-37. A8 Input Switch Schematic Diagram
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1-15. A9, A13, A90, A91 BOARDS SERVICE SHEET

1-15-1. CIRCUIT DESCRIPTION

A9 Keyboard consists of Key switches, LED indicators, and the LCD contrast potentiometer.
A13 DC-AC Converter Board converts £12V DC into 600V AC to supply the 600V AC to the
A91 LCD Module board for backlighting the LCD. A90 Keyboard/Display Control Module
board interfaces A7 CPU board to both A90 Keyboard board and A91 LCD Module board.
The A91 LCD Module is used as the HP 4278A’s display screen.

1-15-2. TROUBLESHOOTING AIDS

Fuse A9F1 on the A9 keyboard is the fuse for the A90 board. If the 4278A’s display screen
isn’t active, check fuse A9F1 first.

The A90 and A91 board assemblies aren’t repaired at the component level because the
components on each board are surface mounted, and are difficult to be replace. Thus if the
A90 or A91 board is faulty, it must be repaired at the assembly level only.

1-15-3. REPLACEABLE PARTS LISTS

The A9 Keyboard replaceable parts are listed in Table 1-38. The A13 DC-AC Converter
replaceable parts are listed in Table 1-39. The A90 Keyboard/Display Control and the A91
LCD module replaceable parts are listed in Table 1-40. The A90 and A91 boards are re-
paired at the assembly level only, because the components on each board are surface
mounted, and are difficult to replace. So, only the complete assembly part numbers are
listed in Table 1-40.

1-15-5. COMPONENT LOCATIONS

The component locations for the A9 Keyboard and the A13 DC-AC Converter board are
shown in Figure 1-38. Component locations for the A90 and A91 boards are not shown,
these board assemblies are repaired at the assembly level only.

1-15-6. SCHEMATIC DIAGRAMS

A9 Keyboard, A13 DC-AC Converter, A90 Keyboard/Display Control Module, and A91 LCD
Module schematic diagrams are shown in Figure 1-39.
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Table 1-38. A9 Keyboard Replaceable Parts List

Reference HP Part C Mfr

Designator Number p| Qty. Description Code Mfr Part Number
A9
A9 04278- 66559 1 1 KEY BOARD 28480 | 04278-66559
A9DS1 1990-0487 7 4 LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP- 1401
A9DS2 1990-0487 7 LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP- 1401
A9DS3 1990-0487 7 LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A9DS4 1990-0487 7 LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A9F1 2110-0741 3 1 FUSE 1A 125V NTD UL 28480 | 2110-0741
A9d41 1251-4959 0 1 CONNECTOR 2-PIN M METRIC POST TYPE 28480 | 1251-4959
A9R4 0698-0082 7 4 RESISTOR 464 1% .125W F TC=0+-100 24546 | CT4-1/8-TO-4640-F
A9R5 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-4640-F
A9R6 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-4640-F
A9R7 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24546 | CT4-1/8-TO-4640-F
A9R8 2100-4174 3 1 RESISTOR-VAR CONTROL CF 20K 10% LIN 28480 | 2100-4174
ASU1 8120-4904 5 1 FLEX JUMPER WIRE 28480 | 8120-4904
A9W2 8120-4910 3 1 FLEX JUMPER WIRE 28480 | 8120-4910

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 1-39. A13 DC-AC Converter Replaceable Parts List

Reference HP Part C - Mir

Designator Number pD| Gty Description Code Mfr Part Number
A13

A13 04278-66513 |6 | 1 DC-AC CONVERTER 28480 04278-66513

A13C1 0180-3602 61 1 CAPACITOR-FXD 22UF+-20% 50VDC AL 28480 0180-3602

A13Ds1 2140-0127 2 1 LAMP-NEON 90V 28480 2140-0127

A13E1 04278-61101 8| 1 CONVERTER DCIAC 28480 04278-61101

A1341 1251-4938 5 2 CONNECTOR 3-PIN M METRIC POST TYPE 284801 1251-4938

A1342 1251-4938 5 CONNECTOR 3-PIN M METRIC POST TYPE 28480 | 1251-4938

A13L1 9140-1278 3 1 INDUCTOR 68UH 10% 7.5D-MM Q=60 28480 9140-1278

A13R1 0689-1055 71 2 RESISTOR 1M 5% 1W CC T0=0+1000 01121 GB1055

A13R2 0689-1055 7 RESISTOR 1M 5% 1W CC T0=0+1000 61121| GB1055

A13R3 0698-3454 3 1 RESISTOR 215K 1% .125W F TC=0+-100 24546} CT4-1/8-T0-2153-F
A13R4 0698-3455 4 1 RESISTOR 261K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-2613-F

See introduction to this section for ordering information.

* Indicates factory selected value.
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Table 1-40. A90 and A91 Replaceable Parts List

Reference HP Part C e Mfr

Designator Number pl| Q. Description Code Mir Part Number
A90

A90 04278-66590 |9 1 KEYBOARD/DISPLAY CONTROL 28480 04278-6659%90
A91

A1 04278-61102 (9| 1 LCD MODULE 28480 | 04278-61102

See introduction to this section for ordering information.
* Indicates factory selected value.
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A90 - KEYBOARD/DISPLAY CONTROL MODULE AS KEYBOARD
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1-16. A10 BOARD SERVICE SHEET

1-16-1. CIRCUIT DESCRIPTION

The A10 Memory Card board contains only the connector for the A7 CPU board and the
Memory Card.

1-16-2. TROUBLESHOOTING AIDS

Troubleshooting aids for the A10 Memory Card board are not given, the pin assignment list
gives the only information needed for troubleshooting.

1-16-3. REPLACEABLE PARTS LISTS

The replaceable parts for the A10 Memory Card board are listed in Table 1-41.

1-16-4. COMPONENT LOCATIONS

The A10 Memory Card board component locations are shown in Figure 1-40.
1-16-5. SCHEMATIC DIAGRAMS

A schematic diagram for the A10 Memory Card board is not supplied, the pin assignment list
gives the information needed for troubleshooting.
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Table 1-41. A10 Memory Card board replaceable parts list

Reference HP Part |c Mfr

. " Qt Description Mfr Part Number
Designation Number (D Y p Code
04278-66%10 | 3 i MEM CARD SOCKET 28480 04278-665410
(031 0460-65461 a i CAPACITOR-FXD | LUF +-20% S0VDC CER 16299 CACO2ZTUL04M0504
X1 1254-302% ? i CONN-POSY TYPE .L08-PIN~SPCG 34-CONT 28480 12513025
X2 1252-1951 3 i CONN 38PIN 28480 1252-1951

1-A10-4




«
&
=
£
on
52 | »
8als
IprrroonooodR, sy | X
AR RNORANMNoNOR LS | B
©
S s s s OB N VR W A | D
JrURURNIS =
3
EEPBEBEBPODOT O NN
aZ2JHGE222RRE32333 |2
<G 53 553 B
[ B 2
= =3 =
m ol =
2y 2=
v 55
o 33
2
H
E]

Al0X2
Pin No
g nc| 37 38 | +5v_MEM_CARD
A9 | 35 36 | nc
8 a12 | 33 34 | At0
o% Ml 31 32 |
o ne | 29 30 | CARD_RW
I3 ne | 27 28 | nc
o JCARD_LDS | 25 26 | GND
x o nc| 23 24 | nc
~ o MEM_CARD | 21 22 | ne
o 06| 19 20 |07
a D4 | 17 18 | DS
o D3| 15 16 | GND
g ° p1| 13 14 | D2
° At [ 11 12 | o0
M A3 9 10| a2
° As| 7 8 | M
a a7 5 6 |
A3 | 3 4 a8
+5V_MEM_CARD 12 ne

Figure 1-40. A10 Memory Card Component Locations

1-A10-5






A11 MOTHERBOARD SERVICE SHEET
I

1-17-1. CIRCUIT DESCRIPTION : 1-A11-3
1-17-2. TROUBLESHOOTING AIDS 1-A11-3
1-17-3. REPLACEABLE PARTS LISTS 1-A11-3
1-17-4. COMPONENT LOCATIONS 1-A11-3

1-17-5. SCHEMATIC DIAGRAMS 1-A11-3



NOTES

1-A11-2



1-17. A11 BOARD SERVICE SHEET

1-17-1. CIRCUIT DESCRIPTION

THe A11 Motherboard is the common bus for all other boards.

1-17-2. TROUBLESHOOTING AIDS

No troubleshooting aids for the A11 Motherboard are given, the pin assignment for each
board gives the only information needed for troubleshooting.

1-17-3. REPLACEABLE PARTS LISTS

The replaceable parts are listed in Table 1-42.

1-17-4. COMPONENT LOCATIONS

The component locations of the A11 motherboard are shown in Figure 1-41.
1-17-5. SCHEMATIC DIAGRAMS

A schematic diagram for the A11 Motherboard is not supplied, the pin assignments give the
information needed for troubleshooting.
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Table 1-42. A11 Motherboard Replaceable Parts List

Reference HP Part |c| e Mfr
: . t Description Part

Designation | Number |D \ p Code Mfr Part Number
04278-66511 | 4 i MOTHEREQARD 28480 042786651411

Ji 12514938 5 i CONNECTOR 3-PIN M METRIC POST TYPE 28480 51-4938

J2 125%1-5066 2 i CONN~POST TYPE 2.5~PIN-SPCG 2-CONT 23480 2545066

J3 128547406 a8 i CONNECTOR 40-PIN M METRIC POST TYPE 28480 1254-7406

T4 1252~1404 & 2 CONN-POST TYPE 2.%4-PIN-GPCE 34-LONT 76381 7834-0000T

I5 1252-1404 b CONN-POST TYPE 2.54-PIN-SPCG 34-CONT 76384 7834-0000T

X1 12524745 8 i8 CONN-POST TYPE 64~CONT 28480

X2 1252-1745 8 CONN-POST TYPE 64-CONT 28480

X3 i252-1745% 8 CONN-POST TYPE 2 64-CONT 28480

X4 1252-174% g CONN-POST TYPE 2.54~PIN-SPCG 64-~CONT 28480

Xs 1R252-174% 8 CONN-POST TYPE 2.%4~PIN-SPCG 64~CONT 28480 1es2-

X6 1252-174% 8 CONN-POST TYPE 2. 54-PIN-SPCG 64-CONT 28480

X7 1252-174% 8 CONN-POST TYPE 2. “SPLG 64-CONT 28480

58 18521745 g - TYPE PLG & DNT 28480

3 iR52-174% 8 . PCG &4~CONT 28480

X410 18524745 8 CONN-POST T .GB4-PIN-SPLG 44~-CONT 28430

X414 12521745 8 CONN-POST T 2. 54-PIN-SPCG 64-CONT 28480

Xi2 12852~174% 8 CONN-POST 54-PIN-SPCG 54-CONT 28480

X13 L2%2~174% 8 CONN-POST 2.54-PIN~8PCE 6H4-CONT 28480

Xi4 12%2-1745 8 CONN-POST -G HA-CONT 28480

Xis 12521745 8 CONN-POST H4-~COHT 28480

Xig 1252-474% a8 CONN-POST H64-CONT 28480

X417 12%52-4745 8 CONN-POST H4~CONT 28480

X18 1R52-1745 B8 CONN-POST 6H4-CONT 28480
04278-61624 |0 i FL CBL ASSY 34P 28480 04278~61624
04278~61629 | % i Fl. CRL ASSY 34P 28480 04278-54689
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1-18. A20 BOARD SERVICE SHEET

1-18-1. CIRCUIT DESCRIPTION

The A20 HP-IB interface board handles all HP-IB interface functions. The HP-IB interface
board controls the "handshake" between the Microprocessor and external HP-IB controlled

equipment. The main chip is A20U8.

1-18-2. TROUBLESHOOTING AIDS

The test points are listed in Table 1-43.

Table 1-43. Test Point List

Test Point Signal Name Description
A20TP1 GND Ground line
A20TP2 +5V +5Vdc
A20TP3 LDS Lower data strobe signal
A20TP4 4MHz 4 MHz is counted down from the A7 /
CLKI6MH: signal

1-18-3. REPLACEABLE PARTS LISTS

The replaceable parts list of the A20 HP-IB interface board is shown in Table 1-44.

1-18-4. COMPONENT LOCATIONS

The component location of the A20 HP-IB interface board is shown in Figure 1-42.

1-18-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A20 HP-IB interface board is shown in Figure 1-43.
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Table 1-41. A20 HP-IB Interface Replaceable Parts List

Reference HP Part |c Q oo Mfr
: A t Description Mfr Part Number

Designation | Number (D Y P Code
427866520 | S i #3104 HP-IR 28480 04278-66520
01606564 1} b CAPACITOR~FXD 4 S0UDE CER 16299 CACO2ZSU104M050A
01606561 u CAPACITOR~FXD S0UDC CER 16299 CACO2Z5UL04M0S04A
0146065614 1} CAPACITOR~FXD SHVDC CER 16299 CACBRZS5UL04M0S0A
0160-65461 a CAPAL S0VDC C 16299 CACORZSUL04M0%50A
04160~6561 0 CAPACITT 50VDC CER 16299 CACO2Z5U104M0500

o 0606564 i) CARPACITOR~FXD . 4UF - HBOVDC CER 16299 CACO2ZS5ULI04M0S0A

c7 01803590 i i CAPACITOR-FXD 470LUF - % 10VDC AL 28480 0180-3590

Fi 21400742 4 i FUSE §.%A 125V NTI UL 28480 2110-0742

Ji 1] i CONNECTOR PIN M POST TYPE 28480 12%1~-5650

R4 i i RESTSTOR 4. 64K 47 . 412%W F TO=0+-108 245464 CT4-1/8-T0~44644~F

Ui 3 1 IC GATE TTL LS OR QUAD 2-INP 01299 SN74L.8S32N

uz 3 4 IC TRANSCEIVER TTL 8 INSTR-BUS 04743 MC3448AL

U3 3 S TRANBCEIVER TTL & INSTR-BUS 34713 MC3448al.

14 18202058 3 TRANSCEIVER TTL © INSTR-RUS 04743 MLC3448AL

s 18201433 & 1 SHF-RGTR TTL L8 R-8 SFERIA N PRL-0OUT 81299 SN741L.5164N

8193 1B20~5430 3 i IC CNTR TTL LS HEIN SYNCHRO POS~EDOE-~TRIG 0129% SN741L.G164AN

Uz 1 i I L LS} 1-INP 3i29% SN74LS04N

ug 7 i IR 28480 18202549

U 3 10 2 TVER TTL. § INSTR-BUS IEEE-488 04713 MC3448AL.

a0 S i 0 TNV TTL LS | 01299 SN74L.SO0SN

tig 3 i IC DRVR TTL LS LINE DRVR OCTL 01295 BN74LS544N

Uiz 4 i IC TRANSCEIVER TTL LS EBUS OOTL 0129% BN74LS245N

Wi 81520005 1} i RESISTOR-ZERQ OHME AWG LEAD DIA 28480 8159-000%

Ki 1E252-1599 9 i CONN-PQOST TYPE 2.%4-PIN-SPCE 96-CONT 09922 PIP&EBRIOPODFSONT
40400748 * 1 EXTR~P BD RLK POLYD g 28480 40400748
40400750 7 1 EXTR-PC BD RED POLYC D~ THKNG 284810 4040~-0750
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1-19. A30 BOARD SERVICE SHEET

1-19-1. CIRCUIT DESCRIPTION

The A30 handier interface board consists of photo couplers, and the peripheral interface
adapters.

[ Photo Couplers ]
Photo couplers A30U1 through A30U7 opto-isolate the input and output signals. Jumpers (
A30W1 through A30W11 ) are set according to the pull up voitages used. For more detail

information about the input/output signals and jumpers, refer to the paragraph 4-3. option
201. handler interface in the HP 4278A operation manual.

[ Peripheral Interface Adapters ]

A30U13 and A30U14 are peripheral interface adapters ( PIAs ) which interface between the
A7 CPU board and the A30 board.

1-19-2. TROUBLESHOOTING AIDS

The test points are listed in Table 1-45.

Table 1-45. Test Point List

Test Point Signal Name Description
A30TP1 GND Ground line
A30TP2 +5V +5V DC
A30TP3 BE 792 kHz Clock signal
A30TP4 EXT.TRIG signal

1-19-3. REPLACEABLE PARTS LISTS

The replaceable parts of the A30 handler interface board are listed in Table 1-46.

1-19-4. COMPONENT LOCATIONS

The component locations of the A30 handler interface board and the board connector pin
assignments are shown in Figure 1-44.

1-19-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A30 handler interface board is shown in Figure 1-45.
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Table 1-46. A30 Handler Interface Replaceable Parts List

Reference HP Part |c| e Mfr
. . t Description Mfr Part Number
Designation | Number |D \ p Code

0A4A278-66530 |7 i #2041 HANDLER IF 284840 GAR78-66%30

1 0i80~3602 6 CAPAFITUR -FXD 22UF+-20% S0YDC Al 28480 0180-3602

c2 0180~-3363 6 2 CAPA OR-FXD Z22UF+~20% SUDC AL 28480 0180-3363

c3 0160-4832 4 i CAPACITOR~FXD 100VDC CER 284830 01604832

Ca 1160-6561 a 4 CAPACITOR~FXD i S0VDeC CE 16299 CACO2ZSUL04M0504

(=1 0i60-6561 0 CAPACITOR~FXD . 4UF +-20% S0VDC CER 16299 CALORZSUL04AMO%500

(o) 0160-6561 0 CAPACITOR~FXD % S0VDC CER 16299 CACORZSUL04AM0S0A

c7 01606561 0 CAPACITOR~FXD S0V0C CER 16299 CACORZSULD4MOS0A

€8 0180-3363 & CAPACITOR-FXD SYDC AL 28480 0180-3363

ce 0180-3247 9 i CAPACITOR~FXD 470UF+«°0 6. 3VDC AL 28480 04803247

cio 01604822 2 i CAPACITOR-FXD 1080PF +-5% 400VDC CER 28480 01604822

Fi 241007414 3 i FUSE 314 125V NTD UL 28480 2140-0741

Ji 12519652 2 i CONN-POST TYPE .S00~PIN~SPCG 40~CONT 28480

Ri 1698-6360 & i I A 41 F T +-25 28480 0698-6340

R2 0698-6362 g 2 A4OA2BWOF +-25 28480 016986362

R3 0698-3441 2] 18 RESIJTUR 1% . 12%W F 0+~ 00 24544 LCTA-L/8-T0~

R4 0698-3441 8 RESISTOR & i74 24546 CT4-4/8-T0-24 ¥

RY 0678-3441 B RESISTOR : : CT4-1/8-TD~R2LGR~F

R&6 0698-3441 ] 24544 CT4-41/8~T02

R7 0698-3441 8 24546 CY4-1/8-7T0

R8 0698~3441 8 24546 Cr4-1/8-~70~

R? 0698-3441 8 24546 CT4~4/8-T0~2]

R10 0698-3441 8 24544 CT4- 1/78-T0~ ”ibR -F

Rit 0698-3441 8 245446 CT4-1/8-T0~

Ri2 0698-3441% 8 24546

Ri3 06983441 8 ¥ % 24546

Ri4 0698~3441 8 RE: I“TUN & 24546

RiS 0698-3441 8 RESISTOR 24546 CT4-4/8-T0~

Rié& 06983441 8 RESISTOR 2 24546 CT4-1/8-T0-24L%R~F

Ri7 069834414 8 RESISTUR 24546 CT4~4/8-T0~:

Ri8 0698~3441 8 RESISTOR LCTA-1/78~T0

RiQ 0698~3441 8 RESISTOR CT4-4/8-F0~24%

R20 0698~-3441 g RESISTOR CT4-1/8~T0~2LGR-F

R231 0698-0082 7 3 £ CT4~1/8-T0-4640F

R22 06980082 7 24546 LT4-1/8-T0-2640

R23 0698-0082 7 24546 CT4~-1/8-T0-4640

R24 0757-0420 3 i 24546 CT4-5/8-T0-7%5~F

R2S 0698~3444 i i "4 46 CT4-1/8~T0-3LHR~F

R2& 07570446 7 i ISTOR & +-100 245446 CT4~4/8-T0~%4LIR~F

R27 0698-6362 8 TOR 1K +-2%5 28430 46986362

R28 1810-0279% ) i ORK~RES SIF 0 9 QL1637 CECL0ANE~4VEG/MEPLOAS L~

R2% 07570344 2 i STOR 40 4% .125W F TC=0+-400 28480 07870346

R3O0 0698~-345% i i RESISTOR 4.64K 1% . 125W F TC=0+~100 24546 CTA-1/8-Tl~4641~F

Ui 1990~-1479 [ 5 PHOTO COUPLER 28480 1990~ 11/9

U2 1990-1179 [ PHOTO COUPLER 28480 1990~

u3 19901479 6 PHOTO COUPLER 28480 1i990-

U4 1990-1479 b PHOTO COUPLER 28480 L9920

us 1990-1180 ? i PHOTO COUPLER 28480 19941180

ué 1990~4479 &6 PHOTO COUPLER 28480 19920-4479

U7 1990~0602 8 i OPTO-ISOLATOR LED-IC GATE IF=20MA~MAX 50824361

us 1820-2741 5 4 IC DRVR TTL LS LINMNE DRVR QCTL HSN74L.5544N

Uy 1820-2711 5 IC DRVUR TTL LS LINE DRVR OCTL SN74LE%44N

uio i820-2744 5 IC DRVR TTL LS L.INE DRVR QCTL. SN74L.8541N

Uit 1820-1497 7 i IC GATE TTL L5 NAND RQUAD Z-INP 0129Y SN74L.500N

Usi3 1820-4888 i 2 CMOS 6321P £8480 18204888

ui4 18204888 i CMOS 6324P 28480 18204888

uis i820~-2714 S IC DRVR TTL LS LINE DRVR OCTL 01295 SN74L.8541N

uie i820-207% 4 2 IC TRANSCEIVER TTL 1.5 RUS OCTL 81299 SN74LER45N

uiv i820-207% 4 TC TRANSCEIVER TTL. LS ERUS DCTL 01299 GN74LE245N

uig 1820-1208 5 i IC INV TTL LS HEX 0129% SN74LS05N

uie 1820~1442 8 4 IC FF TTL LS D~TYPE POS-EDGE-~TRIG 6i29% SN74L.874AN

W4 8159-000% 0 3 RESISTUR~ZERC OHMS 22 AWG LEAD DIA 28480 81590009

W7 8459-000% [ RESISTOR-ZERD OHMS 22 AWG LEAD Dia # 3 21590005

Wig 8159-000% 0 RESISTOR-ZERD OHMS 22 AWE LEAD DIA 28430 B159-000%

X1 1252-1598 9 i CONN-POST TYPE 2.%4—PIN~SPLG 96-CONT 09922 PIYEBIOF00FSONS
1820-4499 i i IC INV TTL LS HEX 1i-—~INP 04295 EN74L504N
4040-0748 3 i EXTR-PC BD BLK POLYC . 062-IN-ED-THKNE 28480 40A40--0748
4040-0754 8 i EXTR-PL BD ORN POLYC .062~IN-BD-THKNS 28480 40400791
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Figure 1-45. A30 Handler Interface ( Option 201 ) Schematic Diagram
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1-20. A31 BOARD SERVICE SHEET

1-20-1. CIRCUIT DESCRIPTION

The A31 handler interface board consists of photo couplers, and peripheral interface
adapters.

[ Photo Couplers ]

Photo couplers A31U1 through A31U14 opto-isolate the input and output signals. Then
timing of the input/output signals is determined by the setting jumpers ( A31W3 through
A31W13 ). For more detail information about the input/output signals and jumpers, refer to
paragraph 4-4. option 202, Handler Interface in the HP 4278A Operation Manual.

[ Peripheral Interface Adapters ]

Peripheral interface adapters ( PIAs) A31U19 and A31U20 interface between the A7 CPU
board and the A31 board.

1-20-2. TROUBLESHOOTING AIDS

The test point list is shown in Table 1-47.

Table 1-47. Test Point List

Test Point Signal Name Description
A31TP1 GND Ground line
A31TP2 +5V +5Vvde
A31TP3 BE 792 kHz Clock signal
A31TP4 START IN signal

1-20-3. REPLACEABLE PARTS LISTS

The replaceable parts of the A31 Handler Interface board are listed in Table 1-48.

1-20-4. COMPONENT LOCATIONS

The component locations on the A31 Handler Interface board and the board connector pin
assignments are shown in Figure 1-46.

1-20-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A31 handler interface board is shown in Figure 1-47.
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Table 1-48. A31 Handler Interface Replaceable Parts List (1/2)

Reference HP Part C o Mfr

Designator Number p| Qtv. Description Code Mfr Part Number
A31
A31 04278- 66531 2 1 HANDLER IF (OPTION 202) 28480 | 04278-66531
c1 0160-4832 41 1 CAPACITOR-FXD .O01UF +-10% 100VDC CER 28480 | 0160-4832
c2 0160-4822 2] 1 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 | 0160-4822
c3 0160-6561 0| 5 CAPACITOR-FXD 0.1UF +-20% S0VDC CER 16299 | CACO225U104M050A
Cé4 0160-6561 0 CAPACITOR-FXD O.1UF +-20% 50VDC CER 16299 | CAC0225U104M050A
c5 0160-6561 0 CAPACITOR-FXD 0.1UF +-20% 50VDC CER 16299 | CACO2Z5U104M050A
cé 0160-6561 0 CAPACITOR-FXD O.1UF +-20% 50VDC CER 16299 | CAC0225U104M050A
c7 0160-6561 0 CAPACITOR-FXD 0.1UF +-20% 50VDC CER 16299 | CACO2Z5U104M050A
c8 0180-3217 0 1 CAPACITOR-FXD 470UF +-20% 6.3VDC AL 16299 | CACO225U104M050A
DS1 0990- 0665 6 1 LED-VISIBLE LUM-INT=1MCD I1F=20MA-MAX 28480 | 5082-4684
F1 2110-0741 311 FUSE 1A 125V NTD VL 28480 | 2110-0741
J1 1251-5652 21 1 CONN-POST TYPE .100-PIN-SPCG 40-CONT 28480 | 1251-5652
R1 0757-0416 7101 RESISTOR 511 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-511R-F
R2 0698-3440 7] 13 | RESISTOR 196'1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R3 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R& 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R5 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 [ C4-1/8/T0-196R-F
R6 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 1 C4-1/8/T0-196R-F
R7 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R8 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R9 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R10 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R11 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R12 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R13 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R14 0698-3440 7 RESISTOR 196 1% .125W F TC=0+-100 24546 | C4-1/8/T0-196R-F
R15 0757-0280 311 RESISTOR 1K 1% .125W F 7C=0+-100 24546 | C4-1/8-T0-1001-F
R16 1810-0279 5 1 NETWORK-RES 10-SIP 4.7K OHM X 9 91637 | CSC10A01-472G/MSP
ut 1990-1199 0l 13 | OPTO-ISOLATOR 28480 | 1990-1199
u2 1990-1199 4 OPTO-ISOLATOR 28480 | 1990-1199
u3 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
U4 1990-1199 0 OPTO- ISOLATOR 28480 | 1990-1199
us 1990-1199 0 OPTO- ISOLATOR 28480 | 1990-1199
ué 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
u7 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
us 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
u9 1990-1199 0 OPTO- ISOLATOR 28480 | 1990-1199
u10 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
u1 1990-1199 0 OPTO- ISOLATOR 28480 | 1990-1199
u12 1990-1199 0 OPTO-ISOLATOR 28480 | 1990-1199
ui3 1990-1199 0 OPTO- ISOLATOR 28480 | 1990-1199
uls 1990-0655 1 1 OPTO-ISOLATOR 28480 | 1990-0655
u15s 1820-2711 5/ 3 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
uté 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
u17 1820-1416 5 1 IC SCHMITT TRIG TTL LS INV HEX 1-INP 01295 | SN74LS14N
u18 1820-1199 1 1 IC INV TTL LS HEX 1-INP 01295 | SN74LS04N
u19 1820-4888 1 2 CMOS 6321pP 28480 | 1820-4888
u20 1820-4888 1 CMOS 6321pP 28480 | 1820-4888

See introduction 1o this section for ordering information.

* Indicates factory selected value.
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Table 1-48. A31 Handler Interface Replaceable Parts List (2/2)

Reference HP Part C e Mfr
Designator Number p| Gtv. Description Code Mfr Part Number
uz21 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
u22 1820-2075 4 2 1C TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LSOON
u23 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LSOON
u24 1820-1200 5 1 IC INV TTL LS HEX 01295 | SN74LSO5N
Wé 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 | 8159-0005
Wo 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 | 8159-0005
W10 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 | 8159-0005
W13 8159-0005 0 RESISTOR-ZERGQ OHMS 22 AWG LEAD DIA 28480 | 8159-0005
X1 1252-1589 9 1 CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922 | P196830PO0OF50N9
4040-0749 4 1 EXTR-PC BD BRN POLYC .062-BD-THKNS 28480 | 4040-0749
4040-0751 8 1 EXTR-PC BD ORN POLYC .062-BD-THNKS 28480 | 4040-0751

See introduction to this section for ordering information.
* Indicates factory selected value.
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1-21. A40 BOARD SERVICE SHEET

1-21-1. CIRCUIT DESCRIPTION

The A40 scanner interface board consists of photo couplers, EEPROMSs, Static RAMs, and
the peripheral interface adapter ( PIA).

[ Photo Couplers ]

When the scanner interface connector on the rear panel is used to synchronize an external
scanner, the input/output signals are opto-isolated by A40U3, A40U4, A40U5, and A40U6
photo-couplers. The pull-up resistors for the input signals are selected with A4OSW1 and
A40SW2.

[ EEPROMSs ]

EEPROMs A40U7 and A40U12 ( 64 KBytes ) are used to store compensation data for 256
channels.

[ Static RAMSs ]

SRAMs A40U1 and A40U2 ( 256 Kbytes ) are used to store five hundred sets of measure-
ment data when a block data transfer via HP-IB is performed. They are also used to calcu-
late the compensation data factor.

[ Peripheral Interface Adapter ]

Peripheral interface adapter ( A40U9 ) interfaces between the A7 CPU board and the 40
board.

1-21-2. TROUBLESHOOTING AIDS

The test points are listed in Table 1-49.

Table 1-49. Test Point List

~ Test Point Signal Name Description
A40TPA EXT TRIG External trigger signal
A40TP2 EXT_DCV External dc voltage
A40TP3 COMMON Common line
A40TP4 vce +5Vdc
A40TPS GND Ground line

1-A40-3



1-21-3. REPLACEABLE PARTS LISTS

The replaceable parts of the A40 Scanner Interface Board are listed in Table 1-50.

1-21-4. COMPONENT LOCATIONS

The component locations on the A40 scanner interface board and the board connector pin
assignments are shown in Figure 1-48,

1-21-5. SCHEMATIC DIAGRAMS

The schematic diagram of the A40 Scanner Interface board is shown in Figure 1-49.
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Table 1-50. A40 Scanner Interface Replaceable Parts list (1/2)

Reference HP Part C . ’ Mfr

Designator Number p| Gty Description Code Mfr Part Number
A40
YA 04278-66540 2 1 SCANNER INTERFACE (OPTION 301) 28480 | 04278-66540
c1 0180-3363 61 1 CAPACITOR-FXD 22UF+-20% 25vDC AL 28480 | 0180-3363
c2 0160-6561 0 6 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M
c3 0160-4832 41 1 CAPACITOR-FXD .01F +-10% 100vDC CER 28480 | 0160-4832
C4 0160-4822 2 1 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 | 0160-4822
c5 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M
cé 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC0225U104M
c7 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50vDC CER 16299 | CAC02Z5U104M
c8 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50vDC CER 16299 | CAC02Z5U104M
c9 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M
c10 0180-3217 9 1 CAPACITOR-FXD 470UF +-20% 6.3VDC AL 28480 | 0160-4822
F1 2110-0742 41 1 FUSE 1.5A 125V NTD VL 28480 | 2110-0742
R1 0757-0421 4| 18 | RESISTOR 825 1% .125W F 7C=0+-100 24546 | C4-1/8-T0-825R-F
R2 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R3 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R& 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R5 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R6 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R7 0757-0421 4 RESISTOR 825 1% .125W F 7C=0+-100 24546 | C4-1/8-T0-825R-F
R8 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R9 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R10 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R11 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R12 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R13 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R14 0757-0421 4 RESISTOR 825 1% .125W F 7C=0+-100 24546 | C4-1/8-T0-825R-F
R15 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R16 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R17 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R18 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
R19 0757-0280 3 2 RESISTOR 1K 1% .125W F TC =0+-100 24546 | C4-1/8-7T0-1001-F
R20 0757-0416 71 1 RESISTOR 511 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-511R-F
R21 0698-3444 1 1 RESISTOR 316 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-316R-F
R22 0698-0082 7 2 RESISTOR 464 1% .125W F 7C=0+-100 24546 | CT4-1/8-T0-4640-F
R23 0698-0082 7 RESISTOR 464 1% .125W F TC=0+-100 24546 | CT4-1/8-T0-4640-F
R24 0757-0280 3 RESISTOR 1K 1% .125W F TC =0+-100 24546 | C4-1/8-T0-1001-F
R25 1810-0273 9l 1 NETWORK-RES 10-SIP470.0 OHM X 9 01121 | 210A471
R26 0698-3155 1 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 | CT4-1/8/T0-4641-F
s 3101-2831 8l 2 SWITCH 8P 28480 | 3101-2831
s2 3101-2831 8 SWITCH 8P 28480 | 3101-2831
ul 1818-3918 8f 2 IC CMOS 262144 (256K) STAT RAM 120-NS $4013 | HM62256LP-12
u2 1818-3918 8 IC CMOS 262144 (256K) STAT RAM 120-NS S4013 | HM62256LP- 12
u3 1990-1179 61 3 PHOTO-COUPLER 28480 | 1990-1179
U4 1990-1179 6 PHOTO-COUPLER 28480 | 1990-1179
us 1990-1179 6 PHOTO-COUPLER 28480 | 1990-1179
ué 1990-0602 8 1 OPTO-ISOLATOR LED-IC GATE IF=20MA-MAX 28480 | 5082-4316
u7 1818-3801 1 2 IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS  [S4013 | HN58064P-30
us 1820-1208 3 2 IC GATE TTL LS OR QUAD 2-PIN 01295 | SN74LS32N
ue9 1820-4888 1 1 CMOS 6321P 28480 | 1820-4888
u1o 1820-1208 3 IC GATE TTL LS OR QUAD 2-PIN 01295 | SN74LS32N

See introduction to this section for ordering information.

* Indicates factory selected value.
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Table 1-50. A40 Scanner Interface Replaceable Parts list (2/2)

Reference HP Part (o] ' Mfr
Designator Number D Qty. Description Code Mfr Part Number
ut1 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 | SN74LST74AN
ui2 1818-3801 1 2 IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS S$4013 | HN58064P-30
u13 1820-1200 5 1 IC INV TTL LS HEX 01295 | SN74LSOSN
ulé 1820-2075 4 5 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
uis 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
ulié 1820-1199 1 1 IC INV TTL LS HEX 1-INP 01295 | SN74LS04N
u17 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
uis 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
ut9 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
u20 04278-80004 0 1 PAL 28480 | 04278-80004
X1 1252-1598 9 1 CONN-POST TYPE 2.54-PIN-SPCG 96 CONT 09922 | P196830P00F50N9
4040-0748 3 1 EXTR-PC BD BLK POLYC .62-BD-THKNS 28480 | 4040-0748
4040-0752 9 1 EXTR-PC BD YEL POLYC .062-IN-BD-THKNS 28480 | 4040-0752

See introduction to this section for ordering information.
* Indicates factory selected value.
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SECTION 2

MANUAL CHANGES

2-1. INTRODUCTION

This section contains information for adapting this manual to HP 4278A’s to which the con-
tent of this manual does not directly apply. The following paragraphs explains how to adapt
this manual to apply to instruments who's serial number prefix/number or ROM version
number is lower than that given on the title page.

2-2. MANUAL CHANGES

To adapt this manual to your instrument, refer to Table 2-1 and make all of the manual
changes listed opposite your instrument’'s serial number. Perform these changes in the
sequence listed.

If your instrument serial number is not listed on the title page of this manual or in Table 2-1,
it may be documented in a yellow MANUAL CHANGES supplement. For additional informa-
tion on serial number coverage, refer to INSTRUMENTS COVERED BY MANUAL in SECTION
5 of the 4278A’s Operation Manual.

Table 2-1. Manual Changes By Serial Number

Serial Number Prefix or Number Make Manual Changes
2713400375 and below 1,2
2725J00376 through 2740J00564 2

If ROM-based firmware is version 2.1 and below, disregard the changes listed
under CHANGE 2.



CHANGE 1

Page 1-3, Table 1-2. Front Panel Components,

Change Table 1-2 to the Table 7-2.

Page 1-4, Table 1-3. Front Panel Assembly Components,
Change the part number of number 4 ( reference designator ) to PN 04278-
66509.
Page 1-A9/A13/A90/A91-4, Table 1-38. A9 Keyboard Replaceable Parts Lists,
Change Table 1-38 to Table 7-3.
Page 1-A9/A13/A90/A91-7, Figure 1-37. A9 Keyboard and A13 DC-AC Converter Com-
ponent Locations,

Change the A9 keyboard Component Locations to the Figure 7-1.
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Table 7-2. Front Panel Components

PTRP 7

[0 Pl
Y0 RCKARD  iiie/ e GAPACITANGE METER

e

ENTRY

—_— - Enfen

oo

e L
e apy

| =)
i @ _____
P2 17@ 7@
13 @ @
Reference Part Number Qty Description
Designator
1 04278-00201 1 Panel, Front (HP)
2 04278-40001 1 Bezel
3150-0541 1 Filter
04278-00205 1 Plate
04278-00203 1 Sub Panel
3 5041-0310 5 Key Cap, Half Pearl
4 5041-0376 1 Key Cap, Half Gray
5 5041-0310 2 Key Cap, Half Pearl
6 5041-0758 1 Key Cap, Half (-)
5041-0808 1 Key Cap, Half (.)
5041.0819 1 Key Cap, Half (0)
5041-0811 1 Key Cap, Half (1)
5041-0812 1 Key Cap, Half (2)
5041-0813 1 Key Cap, Half (3)
5041-0814 1 Key Cap, Half (4)
5041-0815 1 Key Cap, Half (5)
5041-0816 1 Key Cap, Half (6)
5041-0817 1 Key Cap, Half (7)
5041-0818 1 Key Cap, Half (8)
5041-0816 1 Key Cap, Half (9)
7 5041-0376 1 Key Cap, Half Gray
8 5041-0758 1 Key Cap, Quarter LCL
9 5041-0309 1 Key Cap, Quarter Gray
10 5041-0375 1 Key Cap, Quarter Smoke Gray
11 5041-0310 1 Key Cap, Half, Gray
12 0370-2446 1 Knob
13 1250-0252 4 BNC Connector
5040-3324 4 Insulator
5040-3325 4 Insulator
2950-0035 4 Nut
14 1510-0130 1 Binding Post
2190-0084 1 Washer
2950-0006 1 Nut
15 5041.0564 1 Key Cap
3101-2216 1 Power Switch
04278-01203 1 Plate




Table 7-3. A9 Keyboard Replaceable Parts Lists ( 1/2)

Reference HP Part |c _— Mfr
Designation Number |D Qty Description Code Mfr Part Number
A9
04278~66509 {0 i KEYROARD 28480 04278-66509
D81 19920~-0487 7 4 LED-LAMP 28480 HLMP-£401
D2 19900487 7 LED-LAMP 28480 HLMP-1 484
D83 1990-0487 7 LED-LAMP 28480 HLMP-1404
D54 1990-0487 7 LED-LAMP LUM-INT=2MCD BVUR=SV 28480 HI.MP-1404
Fi 2110-0744 3 i FUSE 1A 125V NTD UL 28480 2110-0744
Ji 12514959 i i CONNECTOR 2~PIN M METRIC POST TYPE 28480 1251 -4959
KCi 5044-0340 8 8 HALF KEY CAP 28480 S041~0340
KCZ 5044-0375 & 2 HALF KEY CAP 28480 5041~0376
KC3 S044-0340 8 HALF KEY CAP 28480 50440340
KC4 5044-03410 8 HALF KEY CaApP 28480 S044-0340
KCS S044-0847 0 i HAF-SMK-SMST 28480 50440847
KC& 5$044-0818 i i HAF -SMK-SMST 28480 G“044i-0848
KC7 S5044-081i6 9 2 HAF-SMK-8MST 28480 5041--6846
KC& 5044-0376 b HALF KEY CAP 28480 5041-0376
KC® 5041-0340 8 HALF KEY €ap 28480 50440340
KCid 504i-08414 7 i HAF ~SMK--SMST 28480 5044-0814
KCii G0A1-08415 8 i HAF ~-8MK-SMST 28480 S044~084%
KCL2 $041i-0816 ? HAF~SMK-SMST 28480 5045-0846
KCi3 50441--03410 8 HALF KEY CAP 28480 S044-0340
KCi4 S045-0994 4 2 HALF KEY CAP 28480 50410994
KCis S045i-0811 4 i HAF ~SMK~SMST 28480 5044-084114
KCié S044i~0842 S i HAF-SMK~SMST 284848 56410842
KCi7 5044-09843 ) i HAF -SMK—~SMST 268480 50410843
KC4is S041-0726 0 i KEY Q-L.Ci. 28480 50440726
KCi9 50440340 a8 HALF KEY CaP 28480 50410340
KC2¢0 504514000 s 2 HAF ~SHMST - SMK 28480 504141000
KC24 50454000 5 HAF ~SMST~8MK 28480 50445000
Kez22 G$044-03410 k) HALLF KEY CaP 28480 S041-0340
KC23 $044-0994 4 HALF KEY CaP 28480 S045i-0994
KC24 S044~-0819 2 i KEY CAP 28480 S041-0819
KC2% 50440808 9? i HAF ~SMK-SMST 284840 %041~0808
KCR24 5044~07%8 8 i HAF -SMK~SMST 28480 50410758
KCa7 504540340 3 HALF KEY CAP 28480 S50445--0340
KC28 G844--030%9 5 i KEY CAF 28480 5041-0309
KC29 5044-037% 5 3 QTR~SMK 28480 S041--0375%
R4 01698-0082 7 4 RESISTOR 464 24546 CTa4~1/8-T0~-4640~F
RS 06928-0082 7 RESISTOR 464 245484 CT4~4/8-T0-4640~F
R& 0698-0082 7 RESISTOR 464 17 . 24546 CTA~L/8-TO0~4640~F
R7 0698-0082 7 RESISTOR 464 &% .i2%W F TC=0+-400 24546 CT4~-4/8~T03640~F
RE8 2100-4162 9 i VOLUME 28480 2100-4162
S5060-9436 7 29 PUSHRUTTON SWITCH P.C. MOUNT 28480 B060-9436
50609434 7 PUSHERUTTON SWITCH P.C. MOUNT 28480 50609436
504602436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 50609436
50609436 7 PUSHRUTTON SWITCH P.C. MOQUNT 28480 S060--9436
50609434 7 PUSHEUTTON SRITCH P.C. MUUNT 28480 S060~9436
86 5060-2436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 S060--9436
87 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060~-2436
8 G060-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S060--9436
59 506094364 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 5060-9436
$1.0 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060-2436
5414 50609436 7 PUSHEUTTON SWITCH P.C. MOUNT 284810 50609436
H542 S5060-9436 7 PUSHERUTTON SWITCH P.C. MOUNT 284810 50609436
513 S5060-%4386 7 PUSHBUTTON SWITOH P.C. MOUNT 28480 S060-9436
8i4 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 S060-9436
845 50609436 7 PUSHREUTTON SWITCH P.C. MOUNT 28480 5060-7436
8ié S5060~9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 50609436
§17 5060-9435 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 S040-9436
518 5060--7436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 5060-9436
819 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 S5860~-9436
820 50609435 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 50609436
50609436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 50609436
5060~-9436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 50609436
5060-94356 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 S060-9436
S060~9434 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 S86H6-9436
S066-9434 7 PUSHBUTTON SWITCH P.€. MOUNT 28480 B060-9436
5060-94346 7 PUSHEUTTON SWITCH P .. MOUNT 5060-9436
50609434 7 SWITCH P.C. MOUNT S046G-9436
S5060-9434 7 BWITCH P.C. MOUNT S0460-9436
S060~9436 7 SWITCH P.C. MOUNT 5060-7436
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Table 7-3. A9 Keyboard Replaceable Parts Lists ( 2/2 )

Reference HP Part |c g Mfr
Designation | Number |D Qty Description Code Mfr Part Number
Wi 8120-4940 3 1 FLEX JUMPER WIRE 28480 81204940
W2 81204904 3 i FLEX JUMPER WIRE 28480 81204904
0380-4779 8 4 STANDOFF 28480 n380-1779
04262-40004 |5 i INSULATOR 28480 0426240004
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Figure 7-1. A9 Keyboard Component Locations

2-6

s
[:135
€IS

6§

A9W2 | Pin No. | ASW1
]LO 1 RL1
RL2 2 RL3
RL4 3 RLS
RL& 4 RL7
GND 5 ne
$CO 6 sC1
scz2 7 sC3
SC4 8 $C5
sC6 9 sc7

nc 10 ne
nc il ne

LED3 12 LED2

LED1 13 LEDO
GND 14 GND
vce 15 vecc

VLCD 16 VLCD

-20v 17 -20v
GND 18 GND
+5V 19 | +5v
GND 20 GND



CHANGE 2

Page 1-A7-4, Table 1-35. A7 Board Replaceable Parts Lists,

Change the Table 1-35 to the Table 7-4.



Table 7-4. A7 Board Replaceable Parts List ( 1/4)

Reference HP Part C e Mifr

Designator Number p| Gty Description Code Mfr Part Number

A7

A7 04278-66607 |8 1 | DIGITAL CONTROL W/O ROMs (For Ver 2.0/2.1)|28480| 04278-66607
04278- 69607 1 |DIGITAL CONTROL W/O ROMs ( RE-BUILT ) 28480| 04278-69607

A7CA 0160-4822 2 10 | CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C2 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480| 0160-4822

A7C3 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C4 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480} 0160-4822

ATCS 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C6 0160-6561 0 9 | CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104MO050A

A7C7 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z25U104M050A

A7C8 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104MO050A

ATC9 0180-0100 3 1 [ CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 150D475X903582

A7C10 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299| CAC0225U104M050A

A7C11 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C12 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4822

A7C13 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C14 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822

A7C15 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 284801 0160-4822

A7C16 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299| CAC0225U104M050A

ATC17 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50vDC CER 16299 | CAC02Z5U104M050A

A7C18 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104MO050A

A7C19 0160-4806 2 1 | CAPACITOR-FXD 39PF +-5% 100VDC CERO+-30 28480| 0160-4806

A7C21 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A7C22 0160-6561 0 CAPACITOR-FXD .1UF +-20% 50VDC CER 16299 | CAC02Z5U104M050A

A7C23 0180-35%90 1 2 | CAPACITOR-FXD 470UF+-20% 10VDC AL 28480| 0180-3590

ATC24 0180-3590 1 CAPACITOR-FXD 470UF+-20% 10VDC AL 28480 0180-3590

ATCR3 1902-0951 5 1 | DIODE-2ZNR 5.1V 5% D0-35 PD=.4W TC=+.035% |28480| 1902-0951

A7DS1 1990-0665 3 2 | LED-LAMP LUM-INT=1MCD IF=30MA-MAX BVR=5V 28480 | 1990-0665

A7DS2 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=30MA-MAX BVR=5V |28480| 1990-0665

A7DS3 1990-0652 8 2 | LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 284801 1990-0652

A7DS4 1990-0652 8 LED-LAMP ARRAY LUM-INT=200UCD 1F=5MA-MAX 28480 1990-0652

ATF1 2110-0743 5 1 | FUSE 2A 125V UL 28480 2110-0743

ATFL1 9135-0329 2 1 | FILTER-LINE LEADS-TERMS 28480 | 9135-0329

ATFL2 9170-1397 0 1 | BEAD INDUCTOR 28480 | 9170-1397

A741 1251-4822 6 7 | CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A7J2 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480} 1251-4822

A7J3 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A7J4 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 284807 1251-4822

A7J5 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

ATJ6 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

ATJT7 1251-4822 6 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 1251-4822

A7TS11 1200-0567 1 12 | SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7J12 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7J413 1200-0567 1 SOCKET-1C 28-CONT DIP DIP-SLDR 28480| 1200-0567

A7J14 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480| 1200-0567

A7J15 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7J16 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

A7I1T7 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567

ATJ18 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480| 1200-0567

A7L1 9140-1272 7 1 1L SF-C27 28480 | 9140-1272

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 7-4. A7 Board Replaceable Parts List ( 2/4 )

g:;gﬁ::; “E::; g Oty. Description clgge Mfr Part Number
A7Q3 1853-0459 3 1 | TRANSISTOR PNP SI PD=625MW FT=200MHZ 28480 1853-0459

A7R1 0757-0416 7 2 | RESISTOR 511 1% .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A7R2 0689-1055 7 RESISTOR 1M 5% 1W €C TC=0+1000 01121 GB1055

ATR3 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 CT4-1/8-T0-511R-F
A7R4 1810-0279 5 16 | NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R5 0698-3153 9 1 | RESISTOR 3.83K 1% .125W F TC=0+-100 24546 CT4-1/8-TO-511R-F
A7R6 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R8 0698-3155 1 4 | RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
ATR9 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7R10 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7TR11 0757-0442 9 2 | RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A7R12 0698-3153 9 1 | RESISTOR 3.83K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-3831-F
A7R16 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-4641-F
A7TR17 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R20 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R21 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R24 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R25 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R26 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7TR27 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R28 1810-0275 1 1 | NETWORK-RES 10-SIP 1.0K OHM X 9 91637

A7R29 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R30 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R31 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R32 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R33 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R34 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637

A7R35 0698-0084 9 1 | RESISTOR 2.15K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-2151-F
A7R36 1810-0279 5 NETWORK-RES 10-SIP 4.7K OHM X 9 91637 1810-0279

A7R37 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
ATR38 0698-3441 8 1 [RESISTOR 215 1% .1254W F TC=0+-100 24546 CT4-1/8-T0-215R-F
A7S1 3101-2831 8 3 | SWITCH 8P 28480} 3101-2831

A7S2 3101-2831 8 SWITCH 8P 28480 3101-2831

A7S3 3101-2831 8 SWITCH 8P 28480 3101-2831

A7TP1 0360-1653 5 19 | CONNECTOR-SGL CONT PIN .045-1N-BSC-SZ SQ 28480 | 0360-1653

A7TP2 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP3 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP4 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480] 0360-1653

A7TP5 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP6 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480| 0360-1653

A7TP7 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ@ |28480{ 0360-1653

A7TP8 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 284801 0360-1653

A7TP9 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

A7TP10 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP11 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 284801 0360-1653

A7TP12 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480| 0360-1653

A7TP13 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 | 0360-1653

A7TP14 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480 0360-1653

A7TP15 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ sQ 28480 0360-1653

A7TP16 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

A7TP17 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 28480| 0360-1653

A7TP18 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

A7TP19 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ |28480| 0360-1653

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 7-4. A7 Board Replaceable Parts List ( 3/4 )

gg;fg'ﬁgf; II\-llEn':: :r g Qty. Description cl\gge Mfr Part Number
A7U1 1820-2696 5 1 |IC FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 07263| 74F175PC
ATU2 1820-2690 9 1 | IC GATE TTL F OR QUAD 2-INP 07263 | 74F32PC

ATU3 1820-2774 0 T {IC GATE TTL ALS NAND DUAL 4-1INP 01295] SN74ALS20AN
A7U4 1820-2635 2 1 {IC GATE TTL ALS AND QUAD 2-INP 01295| SN74ALSO8N
A7US 1820-4952 0 1 | PROC MC68000 28480 | 1820-4952
ATU6 1820-2711 5 8 | IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
ATU7 1820-3100 8 7 | IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295] SN74ALS138N
A7U8 1820-3121 3 2 | IC TRANSCEIVER TTL ALS BUS OCTL 01295! SN74ALS245AN
A7U13 1818-3183 2 4 | IC CMOS 65536 (64K) STAT RAM 150-NS S4013 | HM6264LP-15
A7US 1818-3183 2 IC CMOS 65536 (64K) STAT RAM 150-NS S4013| HM6264LP-15
ATU15 1818-3801 1 2 | IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS S4013| HN58064P-30
A7U16 1820-2922 0 1 {1C GATE CMOS/74HC NAND QUAD 2-INP 04713 | MC74HCOON
A7U19 1820-3348 6 1 1 IC CNTR TTL F BIN SYNCHRO POS-EDGE-TRIG 072631 74F163APC
A7U20 1820-2634 1 3 | IC INV TTL ALS HEX 01295 | SN74ALSO4BN
ATU21 1820-2777 3 1 | IC CNTR TTL ALS BIN SYNCHRO 01295] SN74ALS161BN
A7U22 1820-3376 0 1 ] IC INV TTL ALS HEX 01295| SN74ALSO5AN
A7U23 1820-2861 6 1 ]1C DCDR TTL F 3-TO-8-LINE 07263 | 74F138PC
A7U25 1820-2488 3 6 | IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295] SN74ALS74AN
ATU26 1820-2634 1 IC INV TTL ALS HEX 01295| SN74ALSO4BN
A7U27 1820-2657 8 3 | IC GATE TTL ALS OR QUAD 2-INP 01295| SN74ALS32N
A7U28 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U29 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295] SN74ALS138N
ATU30 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7U31 1820-3220 3 1 |1C DCDR TTL F BIN 2-TO-4-LINE DUAL 07263 74F139PC
A7U32 1820-3121 3 IC TRANSCEIVER TTL ALS BUS OCTL 01295 SN74ALS245AN
A7U37 1818-3183 2 IC CMOS 65536 (64K) STAT RAM 150-NS S4013| HM6264LP-15
A7U38 1818-3183 2 IC CMOS 65536 (64K) STAT RAM 150-NS S4013 | HM6264LP-15
A7U39 1818-3801 1 IC NMOS 65536 (64K) ELEC-ER-PROM 300-NS S4013 | HNS8064P-30
A7U40 1826- 1648 7 1 28480 | 1826-1648
A7U42 1820-4927 9 1 | CMOS-COUNTER 16B 28480 | 1820-4927
A7U43 04278-80003 |9 1 | PAL 28480 | 04278-80003
A7U44 04278-80002 |8 1 | PAL 28480] 04278-80002
A7U45 . 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS541N
A7U46 04278-80001 |1 1 | PAL 28480 04278-80001
ATULT7 1820-2686 3 1 | IC GATE TTL F AND QUAD 2-INP 07263 74F08PC
ATU48 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295] SN74ALS138N
ATU4L9 1820-3100 8 IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 01295| SN74ALS138N
A7US0 1820-2757 9 3 | IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295| SN74ALSS574AN
A7U51 1820-1416 5 1 | IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295| SN74LS14N
A7US52 1820-2657 8 IC GATE TTL ALS OR QUAD 2-INP 01295 | SN74ALS32N
A7U53 1820-2657 8 IC GATE TTL ALS OR QUAD 2-INP 01295| SN74ALS32N
A7US4 1820-3298 5 1 | IC GATE CMOS/74HC OR QUAD 2-INP 270141 MM74HC32N
A7U55 1820-2634 1 IC INV TTL ALS HEX 01295| SN74ALSO4BN
A7U56 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295| SN74ALS74AN
A7US7 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS541N
AT7US58 1820-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295 SN74ALSS574AN
ATUS9 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295| SN74LS541N
A7U60 1820-2075 4 3 | IC TRANSCEIVER TTL LS BUS OCTL 01295] SN74LS245N
A7U61 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295] SN74LS541N
A7U62 1820-3100 8 IC DCDR TTL ALS BIN 3-T0-8-LINE 3-INP 01295| SN74ALS138N
A7U63 1820-3145 1 1 | IC DRVR TTL ALS BUS OCTL 01295 SN74ALS244AN
A7U64L 1820-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 01295 SN74ALS574AN
A7U65 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295] SN74ALS74AN

See introduction to this section for ordering information.
* Indicates factory selected value.
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Table 7-4. A7 Board Replaceable Parts List ( 4/4 )

Reference HP Part (o3 Mfr
Designator Number D Oty. Description Code Mfr Part Number
A7U66 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295| SN74ALS74AN
ATU67 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 | SN74ALS74AN
A7U68 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295| SN74ALS74AN
ATU69 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 SN74LS245N
A7U70 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 | SN74LS245N
A7U71 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
A7U72 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295| SN74LSS541N
A7UT3 1820-2711 5 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS541N
A7V1 2140-0127 2 1 | LAMP-NEGON 90V .28480| 2140-0127
A7W1 1258-0141 8 7 | JUMPER-REMOVABLE FORO0.025 IN SQ PINS 28480 1258-0141
A7W2 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS | 28480 1258-0141
ATHW3 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 .1258-0141
A7W4 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 284801 1258-0141
A7W5 1258-0141 8 JUMPER-REMOVABLE FOR(0.025 IN SQ PINS 284801 1258-0141
ATHO6 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN SQ PINS 28480 1258-0141
ATWT7 1258-0141 8 JUMPER-REMOVABLE FOR0.025 IN S@ PINS 28480, 1258-0141
A7X1 1252-1598 9 2 | CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922 | P196B3GPOOF50N?
ATX2 1252-1598 9 CONN-POST TYPE 2.54-PIN-SPCG 96-CONT 09922| P196B30PO0FS50N9
A7TY1 1813-0545 4 1 [ CLOCK-OSCILLATOR-XTAL 31.680-MH20.005% 284801 1813-0545
0403-0026 6 1 | PLUG-HOLE BDR-HD FOR .187-D-HOLE NYL 02768 207-120241-03-0101
1200-0638 7 1 | SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
4040-0748 3 1 | EXTR-PC BD BLK POLYC .062-IN-BD-THKNS 28480 4040-0748
4040-0755 2 1 | EXTR-PC BD VIO POLYC .062-IN-BD-THKNS 28480 4040-0755
ROM
Version 2.0
ATUS 04278-85501 |2 1 ROM OK BITO ( ROM Version 2.0 ) 28480 | 04278-85501
A7U10 04278-85503 |3 1 ROM 10K BITO ( ROM Version 2.0 ) 28480| 04278-85503
A7U1 04278-85505 |4 1 ROM 20K BITO ( ROM Version 2.0 ) 28480 | 04278-85505
A7U12 04278-85507 |5 1 ROM 30K BITO ( ROM Version 2.0 ) 28480| 04278-85507
A7U33 04278-85502 |6 1 ROM OK BIT8 ( ROM Version 2.0 ) 28480 | 04278-85502
A7U34 04278-85504 |7 1 ROM 10K BIT8 ( ROM Version 2.0 ) 28480 | 04278-85504
A7U35 04278-85506 |8 1 ROM 20K BIT8 ( ROM Version 2.0 ) 28480| 04278-85506
A7U36 04278-85508 |9 1 ROM 30K BIT8 ( ROM Version 2.0 ) 28480 | 04278-85508
Version 2.1
A7U9 04278-85601 |3 1 ROM OK BITO ( ROM Version 2.1 ) 28480 04278-85601
A7U10 04278-85603 |4 1 ROM 10K BITO ( ROM Version 2.1 ) 28480 | 04278-85603
A7U11 04278-85605 |5 1 ROM 20K BITO ( ROM Version 2.1 ) 28480| 04278-85605
A7U12 04278-85607 |6 1 ROM 30K BITO ( ROM Version 2.1 ) 28480 04278-85607
A7U33 04278-85602 |7 1 ROM OK BIT8 ( ROM Version 2.1 ) 28480 04278-85602
A7U34 04278-85604 |8 1 ROM 10K BIT8 ( ROM Version 2.1 ) 28480 04278-85604
A7U35 04278-85606 |9 1 ROM 20K BIT8 ( ROM Version 2.1 ) 28480 04278-85606
A7U36 04278-85608 |0 1 ROM 30K BIT8 ( ROM Version 2.1 ) 28480 04278-85608

See introduction to this section for ordering information.
* Indicates factory selected value.

2-11




NOTES

2-12



REGIONAL SALES AND SUPPORT OFFICES

For more information about Agilent Technologies test and measurement products, applications, services, and
Jor a current sales office listing, visit our web site: http.//www.agilent.com/find/tmdir. You can also contact one

of the following centers and ask for a test and measurement sales representative. 11/29/99
United States: (fax) (61 3) 9272 0749
Agilent Technologies (tel) 0 800 738 378 (New Zealand)
Test and Measurement Call Center (fax) (64 4) 802 6881
P.O.Box 4026
Englewood, CO 80155-4026 Asia Pacific:
(tel) 1 800 452 4844 Agilent Technologies
24/F, Cityplaza One, 1111 King’s Road,
Canada: Taikoo Shing, Hong Kong
Agilent Technologies Canada Inc. (tel) (852)-3197-7777
"~ 5150 Spectrum Way (fax) (852)-2506-9284
Mississauga, Ontario
L4W 5G1

(tel) 1 877 894 4414

Europe:

Agilent Technologies

Test & Measurement

European Marketing Organization
P.O.Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 9999

Japan:

Agilent Technologies Japan Ltd.
Call Center

9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #950
Miami, Florida 33126

U.S.A.

(tel) (305) 267 4245

(fax) (305) 267 4286

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd
347 Burwood Highway

Forest Hill, Victoria 3131

(tel) 1-800 629 485 (Australia)






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



