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Herstellsrbescheinigung

Hiermit wird bescheinigt, dag das Gerst/System _HP 3458A
in Ubereinstimmung mit den Bestimmungen von Postverfilgung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerédtes/Systems angezeigt und
die Berechtigung zur Uberpritffung der Serie auf Einhaltung der Bestimmungen eingerdumt,

Zusatzinformation fur MeS- und Testgeriite

Werden Mef- und Testgersite mit ungeschirmten Kabeln und/oder in offenen MeBaufbauten
verwendet, so ist vom Betreiber sicherzustellen, dag die Funk-Entstirbestimmungen unter
Betriebsbedingungen an seiner Grundstiicksgrenze eingehaiten werden,

Menufacturer's declaration

This is to certify that the equipment HP 3458A

is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional Information for Test- and Measurement Eguipment

If Test- and Measurement Equipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.

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

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, IN-
CLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not be liable for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use of this material.

Hewlett-Packard assumes no responsibility for the use or reltability of its software on equipment that is not furnished
by Hewlett-Packard.

This document contains proprietary information which 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 Héwlett-Packard Company.
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
factory. Hewleti-Packard further certifies that its calibration measurements are traceable to the National Instifute of
Standards and Technologies, fo the extent allowed by the the Institute’s calibration facility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in materials and workmanship for a period
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products which prove to be defective.

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

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated
into {becomes a part of} other -hp- instrument products.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will ex-
ecute its programming instructions when properly installed on that instrument. Hewlett-Packard does not war-
rant 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 of the environmen-
tal specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE,

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.
ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Qffice. Addresses are provided at
the buck of this manual.
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SAFETY SUMMARY

The foliowing general safety precautions must be observed during all phases of operation, service, and repair
of this instrument. Failure toc comply with these precautions or with specific warnings elsewhere in this manual
viclates safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Com-
pany assumes no liability for the customer’s fallure to comply with these requirements.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground.

DG NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical instru-
ment 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. Under certain conditions, dangerous voltages may exist even with
the instrument switched off. To avoid injuries, always disconnect input voltages 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 resuscita-
tion, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DO NOT OPERATE A DAMAGED INSTRUMENT

Whenever it is possible that the safety protection features built into this instrument have been impaired, either
through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the in-
strument until safe operation can be verified by service-trained personnel. If necessary, return the instrument
to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety features are maintained.
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Operating and Safety Symbols

Symbols Used On Products And In Manuals

AC line voltage input receptacie.

Instruction manual symbol affixed to product. Cautions the user to refer to
respective instruction manual procedures to avoid possible damage to the
product.

Indicates dangerous voltage — terminals connected to interior voltage
exceeding 1000 volts.

Protective conductor terminal. Indicates the field wiring terminal that must
be connected to earth ground before operating equipment — protects against
electrical shock in case of fault.

Clean ground {low-noise). Indicates terminal that must be connected to
earth ground before operating equipment — for single common connections
and protection against electrical shock in case of fault.

Frame or chassis ground. Indicates equipment chassis ground
terminal — normally connects to equipment frame and all metal parts.

Affixed to product containing static sensitive devices — use anti-static
handling procedures to prevent electrostatic discharge damage to
components.

NOTE
Calls attention tc a procedure, practice, or condition that requires special
attention by the reader.

CAUTION
Calls attention to a procedure, practice, or condition that could possibly
cause damage to equipment or permanent loss of data.

WARNING
Calls attention to a procedure, practice, or condition that could possibly
cause bodily injury or death.
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SECTION 1
GENERAL INFORMATION

INTRODUCTION

This manual has information to perform assembly level troubleshooting of the HP 3458A Multimeter,
Included are the removal/installation procedures of the instrument’s printed circuit board assemblies, and
a parts list. This manual is intended for use by service trained personnel only, Operating and program-
ming personnel should refer to the HP 3458A Multimeter Operating, Programming, and Configuration

Manual.

Detailed operating and programming information is excluded from this manual, Only sufficient informa-
tion for service purposes is included. For more detailed operating and programming information, refer to
the HP 3458A Multimeter Operating, Programming, and Configuration Manual,

The information in this manual is for rhe use of Service Trained
Personnel only.  To avoid clectrical shock, do not perform any
procedures in this manual or do any servicing o the HP 34584, un-
fess you are qualified to do so.

MANUAL DESCRIPTION

This manual is separated into the four following sections.
Section I ~ General Information
Section 1 contains a brief’ description of the instrument and other general information.
Section 2 -- Operating Instructions
Section 2 summarizes instrument operation geared for service trained personnel. Only service
refated commands are summarized. For more operating information, refer to the HP 3458A
Multimeter Operating, Programming, and Configuration Manual,

Section 3 -~ Removal/Instaliation Procedures and Mechanical Parts List

Section 3 has the removal/installation procedures for the HP 3458A Printed Circuit Board
Assemblies, The section also has a mechanical parts list,

Section 4 -- Assembly Level Troubleshooting

Section 4 contains a block diagram theory of operation and assembly level troubleshooting
information.
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INSTRUMENT DESCRIPTION

The HP 3458A is a high precision digital multimeter that can measure AC and DC volts, AC and DC cur-
rent, AC+DC volts, AC+DC current, resistance, period, and frequency. It can also perform complex math
calculations,

The multimeter has a maximum reading rate of 100,000 readings/sec. The maximum input voltage is 1000
V and the resolution is from 4 1/2 to § 1/2 digits.

The HP 3458 A has a digitizing function that converts continuous analog signals into discrete samples.

All instrument functions are selectable from the front panel or remotely over the Hewlett-Packard
Interface Bus (HP-1B).

SAFETY CONSIDERATIONS

The HP 3458A 1s a safety ciass | instrument provided with a protective earth terminal. The instrument
and manuals should be reviewed for safety markings and instructions before operation, Refer to the
Safety Summary preceding this section for appropriate safety instructions and markings covering the
instrument.

INSTRUMENT IDENTIFICATION

Hewlett-Packard instruments are identified by a two part, ten digit serial number. The serial number is
located on the instrument’s rear panel between the rear terminals and fan filter. The number is in the
form G000AQG000. The first four digits, called the serial number prefix, is the same for all identical in-
struments, It changes only when a change is made to the instrument. The letter indicates the country of
origin (4 indicates the instrument was build in the United States of America). the last five digits, called
the sertal number suffix, are unique for each instrument.

Be sure to include the entire serial number, both prefix and suffix, in any correspondence about your
instrument,

TOOLS AND EQUIPMENT REQUIRED

Tools Required

You need the following tools for instrument covers removal and installation,

1. #1 Pozidriv screwdriver.
2. #TX15 Torx driver.
3. #TXI10 Torx driver.

You need the following tools for the printed circuit board assemblies removal/instaliation procedures.

#} Pozidriv screwdriver.

#TX 10 Torx driver.

6 millimeter nut driver (for A/D Converter assembly only).

7 millimeter nut driver {for OQutguard Controller assembly only)}
Small flat bladed screwdriver (for Display Logic assembly only)
Large screwdriver (eg., #2 Pozidriv; for Display Logic assembly only)
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Test Equipment Required

You need the following to troubleshoot the HP 3458A,

1. 4 1/2 digit digital multimeter that can measure +5 V, +18 V, and -18 V DC,
2. Computer with HP-1B capability (for HP-IB failures only).

3. Logic Probe or Oscilloscope than can measure @ 1 4S8 5 V pulse (for Ext Qut failures only).

1-3






Contents

Section 2
Operating Information

INTRODUCTION | . L e e e e e e e e e e e e e e e e 1
BEFORE APPLYING POWER . . . . i i e e e i e s e e e e e s 1
APPLYING POWER . .. ottt e et e e e e e e e e 2
Power-On Self Test . . o . o e e e e e e e e e e e 2
The Display . . . . e e e e e e e e e e e 3
OPERATING FROM THE FRONT PANEL . . . . . . e e i e e s 4
Making a Meastrement . . . . o . 0 e e e e e e e e e e e e e e 4
Changing the Measurement Function . . . . .. . . 0 i e e e 5
Autoranging and Manual Ranging . . . . . .. .. .. e e 5
Hold . . e e e e e e e 5
Manual Ranging . . . oo e e e e e e e e 6

R £ R 3 A 7
Reading the Error Register . . . . o 0t it e e e e e e 7
Resetting the Multimeter . . . . . . . o e e e e 8
Using the Configuration Keys . . . . .. . . . e e 9
Selecting a Parameler . . . . . . . e 0
Defanlt Values . . . . . . . e e e e e e 10
Numeric Parameters . . . . . . o e e e e e e i
Exponential Parameters . . . . . . . . it i e e e e e e e e e e 11
Multiple Parameiers . . . . . . . e e e e e e e e 12
Using the MENU Keys . ... L0 e e e e e e e e e 12
Query Commands . . .. ... . e e e 13
Standard QUETIES . . . . . .. e 13
Additional QUeries . . . . . . e e 13
Display Control . . . . . e e e e e e e e 14
Clearing the Display . . . . . i e e e e e e e 14
Display Editing . . . . . . . (e e e e 14
Viewing Long Displays . . . . . . . . . o e e e 15
MORE INFO Display . . . o et e e e e e e e e e e e e 15
Digits DHSpIaved . o o oo o e e e e e e 15
Recall . . o o e e e e e e e e e 16
OPERATING FROM REMOTE . . . . . e e e e e e e e e 16
Input/Output STATEMENES . . . . . . . o i e e e e e e e e e e e e 16
Reading the HP-IB Address . . .. . . ittt e e e e e 16
Changing the HP-IB Address . .. . . . . e 17
Sending a Remote Command . . . . . . i e e e 17
Getting Data from the Multimeter . .. . . . . . . e e e e 17

The Local Key . .. e e e 18






SECTION 2

OPERATING INFORMATION

INTRODUCTICON

This section summarizes the HP 3458A operating information, The HP 34538A Multimeter Operating,

Programming, and Configuration Manual has the complete operating information.

BEFORE APPLYING POWER

e Make sure the line voliage selection switches on the multimeter’s rear panel are set to match the local
line voltage. Refer to Table 2-1 and Figure 2-1 for the proper switch positions,

¢ Make sure the proper line fuse is installed. Refer to Table 2-1 for the proper line fuse,

® Make sure the proper power cord is used. Refer to Figure 2-2 for the proper power cord.

Table 2-1. Line Voltage Limits and Line Fuses

Nominal Value (RMS)

Allowable Limits (RMS)

Fuse

fuse Part #

100 VAC
120 VAC
220 VAC
249 VAL

90 VAC to 116G VAC
105 VAC to 132 VAC
198 VAC to 242 VAC
216 VAC to 250 VAC

1.5A 250V NTD FE UL
1.5 250V NTD FE UL
8.5A 250V TD FE UL
0.5a 250V TD FE UL

2119-0043
2119-0043
2118-0202
2%119-0202

D

|

1 - ot 1

M 40)() 10—
100MVAC 120 VAC

{

ik

- S— [

= —

Abp L) Ul 11
220 VAC 240 VAC
{HE0)34BB0PCF 12

Figure 2-1. AC Line Voltage Switch Positions
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POWER CORDS

903 | 120V 10A
904 | 240V 10A

"United States 81201378
“United States 8120-0658

's
5]
e s (O] 3 ILEMI * .;wa:ﬁi.;J *
N 2
ARG e
AUSTRALIA DENMARK EURDPE GREAT BRITAIN SWITZERLAND  UNITED STATES UNITED STATES
12pyv Zapv
Country l Part Number i Opt. E Voitage
Aystralia 8120-1369 [ 901 | 250V BA
Denmark 8120-2956 912 | 250V BA
Europe 8120-1689 | 902 | 250V BA
Great Sritain 8120-13561 | 900 | 250V 6A
Switzeriand 81202104 l 906 | 250V 6A

Power cords supplied by HP have polarities matched to the power input socket on the instrument:
e . = Line or Active Conductor {aiso calied "live” or "hot"}.
@ N = Neutrai or ldentifled Conductor
» E = Earth or Safety Groung
NOTE: Plugs are viewed from connector end. Shape of moided plug may vary within country.
* C8aA certification includes only these Power Plugs

Figure 2-2. Power Cords

APPLYING POWER

To turn on the muitimeter, depress the front panel Power switch. If the multimeter does not appear to
turn on, verify that the multimeter is connected to line power. If line power is not the problem, remove
the power cord and check the line power fuse and the line voltage selection switch settings.

Power-On Self Test

When power is applied, the multimeter performs a limited power-on self-test. This test verifies that the
multimeter is operating but does not necessarily verif'y that measurements will be accurate.

When the power-on self-test is finished, the multimeter beeps once, automatically triggers, automatically
selects the range, and performs DC voltage measurements. Also, the multimeter has many of its com-
mands set to pre-defined power-on values as shown in Table 2-2. This is called the power-on state.

If during the power-on self-test a failure is detected, the HP 3458A turns on the ERRB annunciator (fo-
cated in the display). Use the explanation in the "Reading the Error Register" paragraph to determine
what the error is. If the error is a hardware error, go to Section 4 of this manual for troubleshooting.

In most cases, only the ERR annunciator is turned on and the instrument remains in the error condition.
In other cases, an error message may be displayed and the instrument locks up. In this case, go to Section
4 of this manual for troubleshooting.



Table 2-2. Power-On State

Command Pescription
ACBAND 20,286 AC Bandwidth 20#z - 2MHz
AZERO ON Autozero enabled
DEV AUTO DC Vol tage, autorange
DEFEAT OFF Defeat disabled
DELAY -1 Default delay
DISP ON Display enabled
EMASK 32767 Enable all error conditions
END OFF Disable HP-IB £01 function
EXTOUT ICOMP,NEG Input comptete EXTOUT signal, negative pulse
FIXEDZ OFF Digsable fixed input resistance
FSOURCE ACV Frequency and period source is AC voltage
INBUF OFF Disable input buffer
LEVEL 0,ACvY Level trigger at 0%, AC-coupled
LFILTER OFF Level filter disabled
LOCK OFF Keyboard enabled
MATH OFF bisable real-time math
MEM OFF Disable reading memory (last memory operation = FIFQ)
MFORMAT SREAL Single real reading memory format
MMATH OFF Pisable post-process math
NDIG 7 Display 7.5 digits
NPLE 10 10 power line cycles of integration time
NRDGS 1,AUTC 1 reading per trigger, auto sample event
OCOMP OFF Disable offset compensated resistance
OFORMAT ASCII ASCI! output format
QFORMAT NORM Nermal query format
RAT1O OFF Disable ratio measurement
SETACY ARA Anatog AC voltage mode
SLOPE POCS Positive stope for level triggering
TARM AUTO Auto trigger arm event
TBUFF OFF Disable external trigger buffering
TIMER 1 1 second timer interval
TRIG AUTO Auto trigger event
At power-on, all math registers are set to 0 except:
DEGREE = 20
SCALE = 1
PERE =
REF = 1
RES = 50

The Display

In the power-on state, the display is continuously updated with each new DC voltage reading. Along the
bottom of the display are a sertes of annunciators, These annunciators alert vou to a variety of condi-
tions. For example, the SMPL annunciator flashes whenever the multimeter has completed a reading.
Table 2-3 describes the meaning of each display annunciator,



Table 2

-3. Display Annunciators

Display
Annunciator

Description

SMPL

REM

SRQ

TALK

LSTHN
AZERO OFF
MRNG
MATH

ERR

SHIFT

More
INFO

Flashes whenever & reading is compieted
s in the HP-IB remote mode
has generated an HP-I8 service request
is addressed to tatk on HP-I1B
is addressed to listen on ®P-1IB

the
The
The
The

multimeter
multimeter
mutltimeter
muttimeter

Autozero is disabled
Autorange is disabled {(the multimeter is using a fixed range)
One or two real-time or post-process math operations enabled

An error has been detected
The shift key has been pressed

More informatien concerning the present configuration is
available (use the right arrow key to view the information)

OPERATING FROM THE FRONT PANEL

The following shows how to make a simple DC voltage measurement, how to use the various front panel
keys, and describes the multimeter functions important to front panel operation. Figure 2-3 shows the
multimeter’s front panel features.

FRONT/REAR

TERMINALS SwLTCH
NUME S i -
1SELay UMERIC/USER AND UTILITY KEYS \
POWER SWITCH \
\,
’mm&é;ﬁ% ’/ l_lmaum- =WNUH€R{C/US€RW ase o, ;;:;s
! 8 s [ :IE:-? (2 wire} nFawr
/ EYE| |EIEDEIED ¢
‘J Fora &&pp"}; 4 g E e
. /% F;N‘(:TIO‘{/RANGE m F EM__—] D m Q
EJ.;--E:?:]-—— CJE LB E JE]
[ I il R ml iy g ot " ) c.:\.:»
BT E:] oo am lll.ii] LT TR
o Harns Sorea? 1ond b DreptayAommd T * A1 Them
ANSEPG: F 21 11 \
| FRONT INPUT
‘ TORMINALS

FUNCTION, RANGE,

Making a Measurement

SCROLL KEYS

CONF IGURATION/MENU KEYS

Figure 2-3. Front Panel

GUARD SWITCH

I the power-on state, DC voltage measurements are selected and the multimeter automatically triggers
and selects the range. In the power-on state, you can make DC voltage measurements simply by connect-
ing a DC voltage to the input terminals as shown in Figure 2-4, The connections shown in Figure 2-4 also
apply for AC voltage, 2-wire resistance, AC+D(C voltage, digitizing, and frequency or period measure-
ments from a voltage input source,
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{i Sense
{4 Wire)

\‘,\ms%
Hi{ — #

s i ¥
= & g ~— — - P
Y | > SRR T *

208V, p .
A MAX o
Gl ;
5
2, -

INPUT ™
S GNALJ

P FOR GUARDED MEASUREMENTS ONLY

= A1) Torm 1808VEK Max e

34B80PC: F,2.2

Figure 2-4. Standard 2-Wire (Plus Guard) Measurements
Changing the Measurement Function

The row of keys located directly under the display (FUNCTION keys) select the multimeter’s standard
measurement functions. Table 2-4. shows the FUNCTION keys and the measurement function selected by
each.

In addition to the functions selected by the FUNCTION keys, the multimeter can perform direct-sampled
or sub-sampled digitizing. ratio measurements, and AC or AC+DC voltage measurements using the
synchronous or random measurement methods. These functions can be selected from the front panel by
accessing the appropriate command(s) using the alphabetic menu keys (these keys are discussed later in
this section under "Using the MENU Keys").

Awutoranging and Manual Ranging

In the power-on state, the multimeter automatically selects the appropriate measurement range. This is
called autorange. In many cases, you will probably want to continue using autorange. However, vou
have two other ranging choices: hold and manual ranging.

Hold

This choice allows you to shut off autoranging. To do this, let autorange choose a range and then press:

Hold

<

Notice the display’s MBNG (manual range) annunciator is on. This annunciator is on whenever you are
not using autorange,
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Table 2-4. FUNCTION Keys

KEY

DESCRIPTICN

pev

ACV

OHM

bel

ACL

FREG

ACDCV

ACV

OHMF

ACDCE

ACE

PER

FREG

DC VOLTAGE MEASUREMENT

AC VOLTAGE MEASUREMENT

2-WIRE RESISTANCE MEASUREMENT

AC CURRENT MEASUREMENT

DC CURRENT MEASUREMENT

FREQUENCY MEASUREMENT

DC+DC VOLTAGE MEASUREMENT

4-WIRE RESISTANCE MEASUREMENT

DC+DC CURRENT MEASUREMENT

PERIOD MEASUREMENT

Manual Ranging

F.2. 4

The second choice lets you manually select the range. When the multimeter is in the measurement mode
(that is, the multimeter is making and displaying measurements or the display is showing OVLD) you can
change the range by pressing the up or down arrow keys. To go to a higher range, press:

>

By repeatedly pressing the up arrow key, you can increment up to the highest range. When you reach the
highest range, pressing the up arrow key no longer changes the range. To go to a lower range, press:

£

By repeatedly pressing the down arrow key, vou can decrement down to the lowest range. When vou
reach the lowest range, pressing the down arrow key no longer changes the ranges. To return to auto-

ranging, press.

Auto

>




Self-Test

The HP 3458A self-test is similar to the power-on self-test, but performs more hardware and accuracy
tests. The tests are different enough that a failure may be detected by one test, but not the other.

Always disconnect any input signals before vou run seif-test. If you leave an input signal connected to
the multimeter, if may cause a self-test failure.

The sell-test takes over 50 seconds. To run self-test press:

Test

<G

If the self-test passed, the display shows:

SELF TEST FRSSED

e 3 i P!

When self-test passes, you have a high confidence that the multimeter is operational and, assuming proper

calibration and autocalibration, that measurements will be accurate,

If any of the tests failed, the ERR annunciator illuminates and the display shows:

’-‘ 'm‘ )

=ELF TE=T FRILED

If the self-test failed, one or more error conditions have been detected. Refer to the next paragraph
"Reading the Error Register®,

Reading the Error Register

Whenever the display’s ERR annunciator is ifluminated, one or more errors have been detected. A record
of hardware errors are stored in the auxiliary error register. Programming and syntax errors are stored in
the error register,

The errors stored in the ervor registers consist of two parts. an error number and a corresponding error
message that explains the error. All hardware errors have a "200" series number.

To read the registers, press:

Error

The lowest numbered error and a description of the error is displaved. For example, a possible error mes-
sage is:

03 "HAROWARE FAILUEE -
INTERHAL OVERELOHD: 101"

i
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Only part of the message is displayed by the instrument. To view the entire message, use the right arrow
key.

If the ERR annunciator is still illuminated, more errors have been recorded. Repeat the above key se-
quence until all errors have been read and the ERR annunciator is no longer illuminated. When all errors
are read, the error annunciator goes off. If you try to read another error, the display shows: :

0"HO EREOE"

You do not have to run self-test to get an error, The multimeter detects errors that occur while entering
data, when changing functions or ranges, and so on. The multimeter beeps whenever it detects an error.

Whenever you want to clear information (such as an error description) from the display and return it to
displaying measurements, press:

Clear

Back
S;gce

You can also clear the display by repeatedly pressing the Back Space key (unshifted),
Resetting the Multimeter

Many times during operation, you may wish to return to the power-on state. The front panel Reset key
returns you to the power-on state without having to cycle the multimeter’s power. To reset the multi-
meter, press.

Reseot

9

The multimeter begins the reset process with a display test which illuminates all display elements includ-
ing the annunciators, as shown in Figure 2-5. (By holding down the Reset key, the multimeter con-
tinucusly performs its display test),

CFE MRNG MATH ERR SHIFT

SMPL REM SRO Talk LSTN AZERD

MORE
INFD

Figure 2-5. Display Test

2-8



Pressing the shifted front panel Reset key performs the power-on sequence which has the same effect ag
cycling the multimeter’s power. This destroys any stored readings and compressed subprograms, sets the
power-on SRQ bit in the status register, resets the A/D converter reference frequency, and performs the
power-on self-test. (These operations are discussed in detail in the HP 3458A Multimeter Operating,

Programming, and Configuration Manual)

Executing the RESET command from the alphabetic command menu (MENU keys) returns the multi-
meter to the power-on state but does not perform the power-on sequence. The MENU keys are discussed
tater in this section.

Using the Configuration Keys

The configuration keys (unshifted MENU keys) let vou rapidly access the most frequently used multi-
meter features. Table 2-5 shows each key, the corresponding multimeter command, and the function of
each. (These functions are discussed in detail in the HP 3458 A Multimeter Operating, Programming, and

Configuration Manual))

Table 2-5. Configuration Keys Functions

Key Command Description
é:§° ACAL Parforms one or all autocal routines (It takes over
t1 minutes to run all of the autocal routines. Never
reset the multimeter fo abort an autocal., Once vyou
start an autocal you must complete it).
NPLC . . ; : .
NPLC Sets integration time in terms of power line cycles
%uta AZERO Enables or disables the autozerc function
ore
82:;5 ocoMp Enasbles or disebles offset compensation for 2+ or
4-wire resistance measurements
Trig TRIG ' Specifies the trigger event
N Rdgs, NRDGS Selects the number of readings per trigger event
Tri
s and the sample event
ggagﬂ RSTATE Recalls a previously stored state from memory
ate
§?$° SSTATE Stores the multimeter®s present state in memory
BLE

The TRIG key is used to demonstrate how to use the configuration keys. Press:

E




The display shows:
TRIG

This is the command header for the trigger command. Notice the multimeter automatically placed a
space between the command and cursor,

Selecting a Parameter

For parameters that have a list of choices {(non-numeric parameters), you can use the up and down arrow
keys to review the choices. Press:

A4

TEIG LEVELE

Press;

£

The display shows:
TEIG AUTO R

When using the up or down arrow keys and you step past the last parameter choice, a wraparound occurs
to the other end of the menu. If you wish to suspend triggering, press the up or down arrow key until
the display shows:

TEIG HOLD W

Press:

Erter

You have now changed the trigger event from auto (power-on state) to hold.
Drefault Values

Most parameters have a default value. A default value is the value selected when you execute a com-
mand but do not specifly a value. For example, the default value for the trigger parameter is SGL. Press:



Teig

The display shows:

TREIG

Press:

1Entar

Note that the multimeter takes one reading and then stops (after the single trigger, the trigger event be-
comes HOLD regardless of the previously specified trigger event). You can enter -1 to select the default
value. Press:

Trig — i Enter

The multimeter again takes a single reading and then stops.
Numeric Parameters

Some commands use numeric parameters, A numeric parameter is the actval value used by the multi-
meter, To demonstrate the numeric parameter, use the NPLC configuration, Press;

NPLC

The display shows:
HFELEC &

If you press the up or down arrow key, no parameter choice is displayed. This means there is no menu
and you must enter a number. To enter a number, press

1 Enter

You have now selected [ power line cycles of integration for the A/D converter. Integration time is the
actual time that the A/ID converter measures an input signal,

Exponential Parameters

Numeric parameters can also be entered in exponential notation. For example, press:

NPLG 1 @ @ E — 3 Enter




You have now selected 0.1 power line cycles of integration time. At this point, reset the multimeter to
return the number of power line cycles to 10 by pressing:

Reset

>

Multiple Parameters

Many commands have more than one parameter. (Multiple parameters are separated by commas) For
example, the NRDGS command has two parameters, To demonstrate, press:

N Rdgs
Trlgg

The display should show:

AR L

g

The first parameter in the NRDGS command is a numeric parameter that specifies the number of read-
ings made per trigger event, For example, to specify 5 readings per trigger event, press:

3 ES - 1

The display shows:
HELGS 2. 8

The second parameter of the NRDGS command specifies the event that initiates each reading. Since this
1 not a numeric parameter, a menu is available for this parameter. Use the up or down arrow kevs to
cycle through the list of choices. When the display shows:

HEDGS . AUTOR

Execute the command by pressing:

Enter

Using the MENU keys

In addition to the configuration keys, the multimeter has an alphabetic command menu that can be ac-
cessed using the shif'ted MENU keys labeled C, £, L, N, R, S, and T. Each of these letters corresponds to
the area you will enter into the command menu. For example, to enter the menu with commands starting
with T, press:
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Racall
State

The display shows:

THEME

You can now use the Menu Scroll keys (up or down arrow keys) to step through the menu in alphabetical
order (down arrow key) or in reverse alphabetical order (up arrow key), For example, starting with the
TARM above, press the down arrow key once and the display shows the next command in alphabetical
order {TBUFF), (You can also press and hold the up or down arrow kev to rapidly step through the
menu.) Once you have found the desired command, you can press the Enter key to execute it immediately
(using default parameter values if applicable). If you need to specify command parameter(s), with the
command displayed, press the right arrow key or the comma key (or, if the first parameter is numeric, a
numeric key) This selects the command and allows you to specify or select parameter(s) using the
procedures described earlier in this section,

There are two alphabetic menus available: FULL and SHORT. You can select between these menus using
the shifted Menu key, The specified menu choice is stored in continuous memory {not lost when power
is removed). The FULL menu contains all commands except query commands that can be constructed by
appending a guestion mark to a command {e.g, BEEP, BEEP?). (Query commands are discussed next.) The
SHORT menu eliminates the HP-IB bus-related commands, commands that are seldom used from the
front panel, and any commands that have dedicated front panel keys (eg., the NPLC key or the Trig key),

Query Commands

There are a number of ¢commands in the alphabetic command directory that end with a question mark.
These commands are called query commands since each returns a response to a particular guestion, For
example, access the LINE? guery command from the command menu and press the Enter key, The mul-
timeter responds fo this query command by measuring and displaying the power line frequency. (Use the
right arrow key to view the entire response.} As another example, access the TEMP? command from the
command menu and press Enter, This command returns the multimeter’s internal temperature in degrees
Centigrade.

Standard Queries

The FULL command menu contains the following standard query commands:

AUXERR? MCOUNT?
CAL? MSTZE?
CALNUM? OPT?
ERR? SSPARM?
ERRSTR? STB?
ID? TEMP?
ISCALE?

LINE?

Additional Queries

In addition to the queries listed above, vou can create others by appending a question mark to any
command that can be used to program the multimeter, For example, the AZERO command (Auto Zero
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configuration key) enables or disables the autozero function. You can determine the present autozero
mode by appending a question mark to the AZERQO command. To do this, press:

?
Auto Store
Zere State

The multimeter responds by displaying the present autozero mode (power-on mode = ON). (Notice that
this command is immediately executed; you do not have to press the Enter key))

The QEFORMAT command can be used to specify whether guery responses will be numeric, alpha, or a com-
bination of dlpha and numeric.  Refer to the QFORMAT commmand in Chapter 06 of the HP 34384
Mudtimeter Operating, Programming, and Configuration Manual for more information.

Display Control

The shifted Clear key, the Back Space key, and the Display/Window keys (left and right arrow keys) al-
low you to control the display.

Clearing the Display

Whenever you want to clear information (such as a query response) from the display, press:

Clear

ack
pace

Display Editing

The Back Space key allows you to edit parts of a command string while entering the string or when the
string is recalled (discussed later). For alpha parameters or command headers, pressing the Back Space
key once erases the entire parameter or header. For commas, spaces, and numeric parameters, only one
character is erased each time vou press Back Space. For example, press:

N I % . )

HEDGS 10.LIMES

By pressing the Back Space key once, the entire second parameter (LINE) is erased. The display shows:

FHEDGS 10 .8
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Now by pressing Back Space once, the comma is erased. Pressing Back Space two more times erases
both numeric characters (10). At this point, you can re-enter the first parameter using the numeric
keypad and the second parameter using the Menu Scroll keys, Press the Enter key to execute the edited
command.

Viewing Long Displays

When entering commands containing nmore than [6 characters, the previously entered characters are scrol-
led off the left side of the display to make room for those being entered. The Bisplay/Window keys {left
and right arrow keys} allow you to view the entire line by scrolling it left or right. The Display/Window
keys can also be wused to view fong strings such as error messages and the calibration string (CALSTR?
command). For example, press:

I T 7 7 ] 7 0 , &

The display shows:

D= 100000, IHES

By pressing the left arrow key, you can view the first part of the command while scrolling the last part
of{ the right side of the display. Now, by pressing the right arrow key, you can view the last part of the
commmand and scroll the first part off the left side of the display.

MORE INFO Display

In addition to scrolling the display left and right, the Display/Window keys allow you to view additional
display information when the display’s MORE INFO annunciator is illuminated. For example, access and
execute the SETACY RNDM command from the alphabetic command menu. Now press the front panel
ACVY key. Notice that the multimeter’s MORE INFO annunciator is illuminated. This means there is more
information available than is being displayed. Press:

G

The present AC voltage measurement method (SETACYV RNDM) is displayed. At this point, reset the
multimeter to return it to the power-on state by pressing;

Reset

9

Digits Displayed

When the multimeter is displaying readings, you can vary the number of digits it displays. In the power-
on state, the display is showing 7.5 digits although the multimeter is resolving 8.5 digits. To display ali 8.5
digits, press:

N

81:'%}'} [> 8 Enter
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The display’s leftmost digit (referred to as a 1/2 digit) is implied when you are specif ying display digits.

The NDIG command only masks digits from the display, It does not affect readings sent to reading
memory or transferred over the HP-IB bus. Also, you cannot view more digits than are being resolved by
the multimeter,

Recall

You can easily recall the last executed command without repeating the command entry process. Press
Recsll
Entar

The display will show the last command executed. (You cannot recall commands that are executed im-
mediately such as Resei or DCV, or any command that contained the calibration security code) By
repeating the above keystrokes, you can recall previously executed commands. After recalling the desired
command, you can modify it (see "Display Editing" earlier in this section) and execute it by pressing Enter.

OPERATING FROM REMOTE

The following shows the fundamentals of operating the multimeter from remote, This includes reading
and changing the HP-IB address, sending a command to the multimeter, and retrieving data from the
multimeter.

Input/Output Statements
The statements used to operate the multimeter from remote depend on the computer and its language. In
particular, you need to know the statements the computer uses to input and output information. For ex-
ample, the input statements for the Hewlett-Packard Series 200/300 BASIC language are;

ENTER o+ TRANSFER
The output statement is;

OUTPUT

Read your computer manuals to find out which statements you need to use. The examples in this manual
use Hewlett-Packard Series 200/300 BASIC language.

Reading the HP-IB Address

Before you can operate the multimeter from remote, you need to know its HP-1B address (factory setting
= 22). To check the address, press:

Addreas
Local
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A typical display is:

'w i 2 Cal e L
HUODORESS 22
The displaved response is the device address. When sending a remote command, vou append this address

to the HP-IB interface’s select code (normally 7). For example, if the select code is 7 and the device ad-
dress is 22, the combination is 722,

Changing the HP-IB Address

Every device on the HP-1B bus must have a unique address. If vou need to change the multimeter’s ad-
dress, access the ADDRESS command from the command menu (MENU keys), with the display showing

HODORESS

You can enter the new address. For example, press:

5
1 B 5 M [Enter

You have now changed the address to 15, If vou want to change the address back to 22, repeat the above
procedure {or use the Recall key) and specify 22 instead of 15.

Sending a Remote Command

To send the multimeter a remote command, combine the computer’s output statement with the HP-IB
select code, the device address, and finally, the multimeter command. Tor example, to make the multi-
meter beep, send:

OUTPUT 722;"BEEP"

Note the display’s REM and LSTN annunciators are illuminated. This means the multimeter is in the
remote mode and has been addressed to listen (received a command).

Getting Data from the Multimeter

The multimeter is capable of outputting readings and responses to query commands. As an example, have
the multimeter generate a response to a query command by sending;

QUTPUT 722;"ID?"

When you send a query from remote, the multimeter does not display the response as it did when you ex-
ecuted the command from its front panel. Instead, the multimeter sends the response to its output buffer,
The output buffer is a register that holds a query response or a single reading until it is read by the com-
puter or replaced by new information. Use the computer’s input statement to get the response from the
output buffer. For example, the following program reads the response (HP3458A) and prints it.

10 ENTER 722;AS%

20 PRINT AS
30 END
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The same technique allows you to get readings from the multimeter, Whenever the multimeter is making
measarements and you have not enabled reading memory (reading memory is discussed in Chapter 4), you
can get a reading by running the following program,

10 ENTER 722;A
20 PRINT A
30 END

The Local Key

When vou press a key on the multimeter’s kevboard while operating from remote, the multimeter does
not respond. This is because the multimeter is in the remote mode (as indicated by the display’s REM
annunciator) and is ignoring all but the Local key. To return the multimeter to local mode, press:

Lecal
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SECTION 3
DISASSEMBLY/ASSEMBLY PROCEDURES
AND PARTS LIST

INTRODUCTION

This section contains the HP 3458A Covers and Printed Circuit Assemblies Disassernbly/Assembly
procedures. Also included is the HP 3458A Parts Lists and listings of printed circuit board assemblies.

Only personnel with knowledge of elecironic circuitry and an aware-
ness with the hazards involved should remove and install any printed
cireuit board assemblies.

To prevent equipment circuit damage, always remove the ae line
power cord before removing or replacing any assembiy. To prevent
static zap of ICs, always observe anti-siatic technigues when as-
sembiies are handled or serviced.

STATIC HANDLING

Static electricity is a familiar phenomenon which, except for an occasional shock, doesn’t seem very
serious. However, it has been proven that in the electronics industry electrostatic discharge (ESD) is a
major cause of component failure. In many cases, the component damaged may not immediately fail,
causing low instrument reliability and future repairs. ESD damage can occur at static levels below human
perception, It has also been shown that ESD can affect both passive and active devices.

The following guidelines are the minimum requirements for a static safe service environment.

®The workbench should be equipped with a conductive table mat. The mat should be grounded to
earth ground through a 1 M ohm resistor. The mat should be equipped with at least one swivel
connector for connecting wrist straps,

® All service and handling personnel should wear a conductive wrist strap in contact with bare skin,
This strap should be connected to the swivel connector on the conductive table mat through a 1
M ohm resistor.

*All metal equipment at a work station must be grounded. This includes soldering irons, solder
removers, shelving, and equipment stands,

#0Only one common ground should be provided at the workstation.
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® The workstation should be kept free of nonconductors. No common plastics, polybags, cardboard,
cigarette or candy wrappers should be allowed. There should not be rugs or carpet on the floor,
shelving, or bench top.

eOnly proper containers should be used for shipping, storing or transporting assemblies. This is
required on any assembly shipped to Hewlett-Packard for repair or replacement.

CLEAN HANDLING

Due to the accuracy of the FHP 3458A, use the foliowing clean bhandling techniques when
removing/installing printet circuit board assemblies,

@ Handle the assemblies only by their edges.

® Be sure to place them on a clean workbench away from dirty or dusty conditions,

PRINTED CIRCUIT ASSEMBLY IDENTIFICATION

The printed circuit assemblies within the HP 3458A Multimeter are identified by the HP part number of
the printed circuit board and the engineering revision code (ERC). These two sequences of numbers are
used to exactly identify the electrical characteristics of the printed circuit board. In any correspondence
concerning a particular printed circuit board, it is important to accurately identify the board configura-
tion. This is done by using the board part number, followed by the engineering revision code (ERC) on
the board. For example;

03458-66505-2825

would identify a particular printed circuit board in the HP 3458A. The board part number is
03458-66505 and the ERC is 2825,

Board Part Number

The Hewlett-Packard part number of a printed circuit board is etched on the board. This is a ten digit
number, separated by a hyphen into two groups of five digits. The first five digits identify the model
number or accessory number of which the printed circuit board is a part. The last five digits are a
unigue part number identifving the printed circuit board.

Engineering Revision Code

On the Engineering Revision Code (ERC) label, the four digit code is in the form of YYWW, where YY
represents the last two digits of the year minus 60 and WW is the week code. For example, an
Engineering Revision Code of 2825 would identify a change made in the 25th week of 1988.

The ERC number is updated whenever a change is made to the assembly. This change may be a printed
circuit board revision, a component change, or a revised test and assembly procedure. The ERC shouid be
checked against schematics, component locator diagrams, and parts lists to ensure compatibility. ERCs
with values lower than those noted on the schematics, component locator diagrams, and parts lists are
described in a backdating section. ERCs with a value higher that those noted will be covered by a
manual change sheet, manual update, or manual revisions.



NOTE
The label numbers
in Figures 31 to
3-6 show the order
of cover removat

Use reverse order o RIGHT HANDLE STRAP SCREW
for installatior:.

1) RIGHT HANDLE STRAP

Figure 3-1. Right Side Handle Removal/Instaliation

COVERS REMOVAL/INSTALLATION PROCEDURES

The following procedures show how to remove the top/bottom covers and shields on the HP 3458A.
Removal of the covers and shields are required to replace the printed circuit board assembilies.

Tools Required

You need:

L. #1 Pozidriv screwdriver

2. #TXI15 Torx driver

3. #TX10 Torx driver

Covers Removal Procedure

Do the following

1. Remove all connections to the HP 3458A.

2. Remove ac power from the HP 3458A.

3. Refer to Figure 3-1. Turn the instrument so its right side (as seen from the front) faces vou.

4, Use the #] pozidriv to remove the right side handle strap screws, Then remove the strap,

5. Refer to Figure 3-2. Turn the instrument so its left side faces you.



o LEFT HANDLE STRAP SCREW

o LEFT HANDLE STRA#

Figure 3-2. Remove/Install Left Side Handle
6. Use the #1 pozidriv to remove the left side handle strap screws. Then remove the strap.

7. Refer to Figure 3-3. Use the #TX10 Torx driver to remove both or either the top and bottom cover
ground screws, depending on which cover is to be removed.

8. Refer to Figure 3-4. Turn the instrument so its back faces vou.
9. Use the #TX15 Torx driver to remove the four rear bezel screws. Then remove the rear bezel
10. If vou do not wish to remove the top cover, continue with step 12,

11, To remove the top cover, pull the cover toward the rear until it clears the front panel. Then slide it
forward and away from the instrument.

12, If you do not wish to remove the bottom cover, continue with step 14.

13, Turn the HP 3458A over so its top sits on your workbench. To remove the bottom cover, pull the
cover toward the rear until it clears the front panel Then slide it forward and away from the instru-
ment. Leave the instrument in its present position.

14, If vou do not wish to remove the bottom shield, continue with step 16.

I5. Refer to Figure 3-5. Use the #TX10 Torx driver to remove the bottom shield screw. Then remove
the shield. Pull the shield toward the rear of the instrument until the shield retainers line up with the

slots in the shield. Lift the shield off,

16, If you do not wish to remove the top shield, continue with step 19.
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o COVER GROUND SCREWS

Figure 3-3. Remove/Install Cover Ground Screws

o REAR BEZEL SCREWS

Figure 3-4. Remove/Install Rear Bezel



@

BOTTOM SHIELE SCREW

Figure 3-5. Remove/Instali Bottom Shield Screw

17. Refer to Figure 3-6. Turn the instrument over so its bottom sits on your workbench,

18. Use the #TX10 Torx driver to remove the top shield screw, Then remove the shield. Puil the shield
toward the rear of the instrument until the shield retainers line up with the slots in the shield. Lift the
shield off.

19. Refer to the appropriate procedures in this section to remove the printed circuit board assembly.
Covers Installation Procedure

Do the following:

1. Remove all connections to the HP 3458A.

2. If installing the top shield is not required, continue with step 6.

3. Refer to Figure 3-6. Turn the instrument over so its bottom sits on your workbench. ¢

4. Line up the slots on the top shield with the shield retainers. Then push the shield toward the front of
the instrument until the shield screw hole lines up with the hole in the chassis. Use the #TXI10 Torx
driver to reinstall the shield screw.

5. If installing the bottom shield is not required, continue with step 9.

6. Refer to Figure 3-5. Turn the instrument over so its top sits on your workbench,

36



(§) TOP SHIELD SCREW

Figure 3-6. Remove/Install Top Shield Screw

7. Remove ac power from the FIP 3458A,

8. Line up the slots on the bottom shield with the shield retainers. Then push the shield toward the front
of the instrument untif the shield screw hole lines up with the screw hole in the chassis. Use the #TX 190
Torx driver to reinstall the shield screw.

9. If installing the bottom cover is not required, continue with step 11.

10. Ingtall the bottom cover by placing it over the chassis with the front of the cover just clearing the
front panel. Then push the cover toward the front of the instrument into the front panel bezel.

[1. H installing the top cover is not required, continue with step 14.
12, Turn the HP 3458 A over so the bottom sits on your workbench.

13. Install the top cover by placing it over the chassis with the front of the cover just clearing the front
panel. Then push the cover toward the front of the instrument into the front panel bezel.

14. Refer to Figure 3-4. Turn the instrument so its back faces you.
15. Reinstall the rear bezel. Use the #TX15 Torx driver to reinstall the four rear bezel screws.

16. Refer to Figure 3-3. Turn the instrument so its left side faces you. Use the #TX10 Torx driver to
reinstall the top and/or bottom cover ground screws.



For safety purposes and proper operation, it Is imperaiive that the
cover grounding screws be reinstalled.

i7. Refer to Figure 3-2. Reinstall the left side handle strap. Use the #1 pozidriv to reinstall the side

handle strap screws.

18. Refer to Figure 3-1. Turn the instrument so its right side faces you.

19. Reinstall the right side handle strap. Use the #1 pozidriv to reinstall side handle strap screws.

20, Your instrument is now ready for use. HP suggests that after vou apply power that vou perform an

automatic calibration on the instrument. To do this, vse the "TACAL ALL" command.

ASSEMBLIES REMOVAL/INSTALLATION PROCEDURES

Table 3-f lists all HP 3458A printed circuit board assemblies and assembly loeations in the instrument.

The assembly locations are also shown in in Figures 3-7 and 3-8.

Table 3-1. HP 3458A Assemblies Locations

Ref HP Part tocation in
Desig Number Assembly Description instrument
At 03458- 66501 DC Circuitry Inguard/Top

A2 03458- 66502 AC Converter Inguard/Bottom
A3 03458- 66503 A/D Converter and Inguard Logic Inguard/Bottom
Ad 03458-66504 Inguard Power Supply Inguard/8ottom
A5 03458- 66505 Outguard Controller Gutguard/Top
A5 03458-6651% | OQutguard Controller (Opt 9071) Cutguard/Top
Ab 03458- 646506 OQutguard Pouwer Supply cutguard/Bottom
A7 03458- 66507 Display Leogic Front Panel

A9 03458-66509 | DL Reference Inguard/Top

A 03458-66519 | DC Reference (Opt 002} Inguard/Top
A19 03458-66516 | Front/Rear Switch Inguard/Top

Tools Required

You need:

#TX 15 Torx driver
#FX10 Torx driver

I e o e

#] Pozidriv screwdriver 2.

#TX15 Torx driver 3. #TXI10 Torx

7 millimeter nut driver (for Qutguard Controller assembly only)
Small flat bladed screwdriver (for Display Logic assembly only}
Large screwdriver {e.g. #2 Pozidriv; for Display Logic assembly only)

DC Circuitry Assembly Removal/Installation Procedures

The following procedures show how to remove and install the DC Circuitry Printed Circuit Board

Assembly,
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Figure 3-7. Assembly Locations (Top of Instrument)
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Figure 3-8. Assembly Locations (Bottem of Iastrument)
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Refer to Figure 3-9 for the following procedures,
Removal Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 34538A top cover
and top shield. It is not necessary to remove the bottom cover and bottom shield.

2. Set the HP 3458A on your work bench with the top facing you.

3. Unplug the following wires and cables, Unless otherwise noted, all wires and cables are unplugged
from the DC Circuitry assembly.

a. Blue wire from the metal inguard shield. This wire is not plugged into the DC Circuitry assemb-
ly, but must be unplugged to remove the assembly. Move the wire out of the way.

b. Grey wire from the metal inguard circuit ground. This wire is not plugged into the DC Circuitry
assembly, but must be unplugged to remove the assembly. Move the wire out of the way.

¢. Yellow wire from P202. Move the wire out of the way.
d. Orange wire from P7. Move the wire out of the way.
e. Grey wire from P6. Move the wire out of the way.

f. Black and white wires from P8 and P9, respectively. The black and white wires form a white
cable. Move the cable out of the way.

g. Grey 20 pin cable from P3. Move the cable out of the way.
4, Use the #TX10 Torx driver to remove the two screws from the DC Reference assembly.
5. Use the #TX10 Torx driver to remove the eight screws from the DC Circuitry assemUbly.

6. Use the plastic board extractor on the DC Cireunitry board to unplug the board from the inguard chas-
sis, Then completely remove the board.

Installation Procedure

1. Line up the DC Circuitry board with the connector in the inguard chassis, Plug the board into the
connector.

2. Use the #TX10 Torx driver to install the eight screws on the DC Circuitry assembly.
3. Use the #TX10 Torx driver to install the two screws on the DC Reference assembly.
4. Plug in the following wires and cables;

a. Locate the blue wire connected to the power transformer. Plug the wire into the metal inguard
shield.

b. Locate the grey wire connected to the power transformer. Plug the wire into the metal inguard
circuit ground,



NOTE
i ‘The label numbers BC CIRGUITRY
show the order of ASSEMBLY SCREWS
assembly  removal.
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for instaflation.
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Figure 3-9. DC Circuitry Assembly Removal/Installation
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c. Locate the yellow wire connected to the Front/Rear Switch assembly. Plug it into P202 on the
DBC Circuitry assembly,

d. Locate the crange wire connected to the Front/Rear Switch assemnbly. Plug it into P7 on the DC
Circuitry assembly.

e. Locate the grev wire connected to the Front/Rear Switch assembly. Plug it into P6 on the DC
Circuitry assembly.

f. Locate the white cable with the white and black wires connected to the Front/Rear Switch as-
sembly. Plug the white and black wires into P8 and P9, respectively, P8 and PY are on the DC
Circuitry assembly.

g. Locate the grey 20 pin cable connected to the A/D Converter and Inguard Fogic assembly. Line
up the cable plug with socket P3 on the DC Circuitry assembly. Then plug the cable all the way in.

5. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top cover
and top shield.

DC Reference Assembly Removal/Installation Procedures

The following procedures show how to remove and install the DC Reference Printed Circuit Board
Assembly.

Refer to Figure 3-9 for the following procedures.
Removal Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A top cover
and top shield. It is not necessary to remove the bottom cover and bottom shield.

2, Set the HP 3458 A on yvour work bench with the top facing you.

3. Use the #TX10 Torx driver to remove the two screws from the DC Reference assembly.

4, Unplug and remove the board from the DC Circuitry assembly.

Installation Procedure

I. A top and bottom cover needs to be installed over the reference device located on the DC Reference
assembly. To install the covers, place one cover over the top of the device and another on the bottom
side of the DC Reference assembly printed circuit board. Use vour fingers to hold the covers in place,
Then line up the screw holes in the covers with the screw holes on the printed circuit board. The covers
should now completely enclose the reference device.

2, Line up the DC Reference hoard with the connectors on the DC Circuitry assembly. Hold the covers
over the reference device in place while installing the D C Reference assembly, Then plug the board all
the way into the connectors,

3. Use the #TX10 Torx driver to install the two screws on the DC Reference assembly.

4. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top cover
and top shield,
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Figure 3-10. AC Converter Assembiy Removal/Installation
AC Converter Assembly Removal/Installation Procedures

The following procedures show how to remove and install the AC Converter Printed Circuit Board
Assembly,

Refer to Figure 3-10 for the following procedures.
Removal Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A bottom
cover and bottom shield. It is riot necessary to remove the top cover and top shield.

2. Set the HP 3458A on your work bench with the bottom facing you.
3. Unplug the grey 28 pin cable from the AC Converter assembly,

4, Unplug the black striped white wire from the metal inguard chassis.
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5. For easier removal of the AC Converter assembly, you may wish to unplug and lay aside both the blue
and grev fiber optic cables connecting the A/ Converter and Inguard Logic assembly to the outguard.

6. Remove the pushrod from the Guard switch. You may need to pry the pushrod loose with a small
flat blade screwdriver. Then completely remove it from the rear of the front panel

7. Use the #TX10 Torx driver to remove the four screws from the AC Converter assembly.
8. Unplug and remove the AC Converter board from the inguard chassis,
Installation Procedure

l. Line up the AC Converter board with the connector in the inguard chassis, Then plug the board all
the way into the connector.

2. Use the #TX 10 Torx driver to install the four screws on the AC Converter assembly.

3. Locate the grey 20 pin cable connected to the Inguard Power Supply assembly, Line up the cable plug
with the socket on the AC Converter assembly. Then plug the cable all the way in.

4, Plug the black striped white wire from the AC Converter into the metal inguard chassis.

5. Plug in both the blue and grey fiber optic cables into the A/D Converter and Inguard Logic assembly,
if previously unplugged.

6. Guide the Guard switch pushrod through the rear of the front panel’s access hole. Then align the
pushrod with the Guard switch shaft and push it all the way onto the shaft.

7. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A bottom
cover and bottom shield.

A/} Converter Assembly Removal/Installation Procedures

The following procedures show how to remove and install the A/D Converter and Inguard Logic Printed
Circuit Board Assembly.

Refer to Figure 3-11 for the following procedures.
Remeoval Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A bottom
cover and bottom shield, It is not necessary to remove the top cover and top shield.

2. Set the HP 3458A on your workbench with the bottom facing vou.

3. Locate the grey 20 pin cable that connects the A/D Converter and Inguard Logic assembly to the
Inguard Power Supply assembly. Unplug this cable at the A/D Converter and Inguard Logic assembly,

4, Locate the grey 20 pin cable that connects the A/D Converter and Inguard Logic assembly to the DC
Circuitry assembly, Unplug this cable at the A/D Converter and Inguard Logic assembly.

5. Unplug both sets (four cables) of the blue and grey fiber optic cables that connect the A/D Converter
and Inguard Logic assembly to the Qutguard Power Supply assembly,
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Figure 3-11. A/D Converfer and Inguard Logic Assembly Removal/Installtion

6. Use the #TX10 Torx driver to remove the three screws on the shield and the two screws on the A/D
Converter and Inguard Logic assembly. Then remove the shield.

7. Unplug and remove the A/D Converter and Inguard Logic board from the inguard chassis.

Installation Procedure

. Line up the A/I> Converter and Inguard Logic board with the connector in the inguard chassis. Then
plug the board all the way into the connector.

2. Place the A/D Converter and Inguard Logic shield on the board. Then use the #TX10 Torx driver to
install the three screws on the shield,

3. Locate the grey 20 pin cable connected to the Inguard Power Supply assembly. Line up the cable plug
with the corresponding socket on the A/D Converter and Inguard Logic assembly. Then plug the cable

all the way in.
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Figure 3-12. Remove/Install Transformer Cable on Inguard Power Supply

4. Locate the grey 20 pin cable connected to the DC Circuitry assembly, Line up the cable plug with the
corresponding socket on the A/D Converter and Inguard Logic assembly. Then plug the cable ali the way
in.

5. Plug in both sets of the blue and grey fiber optic cables into the corresponding sockets on the A/D
Converter and Inguard Logic assembly.

6. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A bottom
cover and bottom shield.

Inguard Power Supply Assembly Removal/Installation Procedures

The following procedures show how to remove and install the Inguard Power Supply Printed Circuit
Board Assembly.

Removal Procedure

l. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458 A top/bottom
covers and top/bottom shields,

2. Set the HP 3458A on your workbench with the top facing you

3. Refer to Figure 3-12, Unplug the 5 wire cable from the Inguard Power Supply assembly. This ¢eable is
connected to the power transformer.

4. Refer to Figure 3-13 for the rest of this procedure.

5. Set the HP 3458A orn vour workbench with the bottom facing you.
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Figure 3-13. Inguard Power Supply Assembly Removal/Installtion

6. Locate the grey 20 pin cable that connects befween the A/C Converter assembly and Inguard Power
Supply assembly. Unplug the cable at the power supply assembly,

7. Locate the grey 20 pin cable that connects between the A/ Converter assembly and Inguard Power
Supply assembly. Unplug the cable at the power supply assembly. and Inguard Logic assembly.

8. Use the #TX 10 Torx driver to remove the three screws on the Inguard Power Supply assembly.

9. Push the Inguard Power Supply assembly toward the left of the instrument (as seen from the front)
until it clears the slot in the chassis. Then remove the board from the instrument.

Enstatlation Procedure
I. Set the HP 3438A on your workbench with the bottom facing you,

2. Refer to Figure 3-13. Line up the Inguard Power Supply assembly with the slots in the chassis. Then
push the board in.

3. Use the #TX10 Torx driver to install the three screws on the Inguard Power Supply hoard,

4. Locate the grey 20 pin cable connected to the AC Converter assembly. Line up the cable plug with
the socket on the AC Converter assembly. Then plug the cable all the way in.

5. Locate the grey 20 pin cable connected to the A/D Converter and Inguard Logic assembly. Line up

the cable plug with the socket on the A/ID> Converter and Inguard Logic assembly. Then plug the cable
all the in.
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Figure 3-14, Outguard Controller Assembiy Removal/Enstalltion
6. Set the HP 3458A on vour workbench with the top facing you.

7. Refer to Figure 3-12. Locate the cable connected to the power transformer. Line up the cable plug
with the socket on the Inguard Power Supply assembly. Then plug the cable in.

8. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top/bot-
tom covers and top/bottom shields.

Outguard Controller Assembly Removal/Installation Procedures

The following procedures show how to remove and install the Outguard Controller Printed Circuit Board
Assembly.

Refer to Figure 3-14 for the following procedures.
Remioval Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A top cover,
It is not necessary to remove the bottom covers and the top/bottom shields.

2. Set the HP 3458A on your workbench with the top facing vou.

3. Use a 7 millimeter nut driver to remove the two nuts on the rear panel HP-IB connector.
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4, Locate the grey 20 pin cable that connects between the Outguard Controller assembly and Outguard
Power Supply assembly, Unplug the cable at the controller assembly.

5. Use the #TX 10 Torx driver to remove the three screws on the Qutguard Controller assembly.

6. Push the board toward the front of the instrument, as far it will go, while the board is still laying
down flat in the chassis.

7. Pull the outside edge of the board up. Do this until the inside edge of the board can be removed from
the slots in the instrument chassis. Then pull the board completely out of the instrument.

Installation Procedure

i. Insert the Outguard Controller board into the slots in the chassis. Make sure the board is as far as pos-
sible toward the front of the instrument,

2. Place the rest of the board into the instrument until it lays down flat in the chassis. Then slide the
board toward the rear of the instrument.

3. Use the #TX10 Torx driver to install the three screws on the Qutguard Controller assembly.

4. Locate the grey 20 pin cable connected to the Outguard Power Supply assembly. Line up the cable
plug with the socket on the Outguard Controller assembly. Then plug the cable in.

5. Use the 7 millimeter nut driver to install the two screws on the rear panel HP-IB connector.
6. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top cover.
Outguard Power Supply Assembly Removal/Installation Procedures

The following procedures show how to remove and install the Qutguard Power Supply Printed Circuit
Board Assembly.

Refer to Figure 3-15 for the following procedures.
Removal Procedure

i. Use the Covers Removal Procedure in this section of the manual to remove the HP 3438A bottom
cover. It is not necessary to remove the top cover and the top/bottom shields,

2. Set the HP 3458A on your workbench with the top facing you,

3. Pull the power switch pushrod off the ac power switch. You may need to pry the pushrod loose with
a small screwdriver, Then remove the pushrod by pulling it out of the front panel from the rear.

4, Locate the grey 20 pin cable that connects the Qutguard Power Supply assembly to the Main
Controller assembly. Unplug this cable at the Quiguard Power Supply assembly,

5. Locate the grey 26 pin cable that connects the Ouiguard Power Supply assembly to the Display as-
sembly. Unplug this cable at the OQutguard Power Supply assembly.

6. Locate the 8 pin cable that connects the Outguard Power Supply assembly to the power transformer.

Unplug the cable from the power supply assembly, Move the cable so it lays on the outside of the
outguard chassis.
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Figure 3-15. Qutguard Power Supply Assembly Removal/Installtion
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7. Unplug the 4 pin cable from socket P30L. This cable is connected to the Ext Out and Ext Trig
connectors on the rear panel. Move the cable out of the way,

8. Unplug the 2 pin cable from socket P3. This cable is connected to the fan. Move the cable out of the
way.

9. Unplug the two black striped white wires from the AC power filter on the rear panel. Move the wires
out of the way.

16. Unplug both sets (four cables) of the blue and grey fiber optic cables from the Qutguard Power
Supply Assembly. These cables connect the A/D Converter and Inguard Logic assembly to the Outguard
Power Supply assembiy. Move the cables out of the way,

11. Use the #TX10 Torx driver to remove the two screws on the power supply regulator heat sink.

12. Use the #TX10 Torx driver to remove the two screws on the Outguard Power Supply assembly.

13. Push the Outguard Power Supply board toward the front of the instrument as far it will go. Then
lift it up and away from the instrument.

Installation Procedure

1. Line up the slots on the Qutguard Power Supply board with the sheet metal hook tabs on the chassis.
Make sure the board is as far as possible toward the front of the instrument.

Z. Place the board on top of the chassis. Then push it all the way to the rear of the instrument,
3. Use the #TXI10 Torx driver to install the two screws on the power supply regulator heat sink.
4. Use the #TX10 Torx driver to install the two screws on the Outguard Power Supply assembly.

5. Plug in both sets of the blue and grey fiber optic cables into the corresponding sockets on the
Qutguard Power Supply assembly,

6. Locate the two black striped white wires, Connect the wire from "LINE" to the left terminal (as seen
from the instrument’s front) of the filter. Connect the "WNEUTRAL" to the right terminal on the filter.
These connections are also shown on a drawing on the Outguard Power Supply assembly. The drawing is
located toward the rear of the board near ac line select switches.

7. Locate the 2 pin cable connected to the fan. Plug the cable into socket P3,

8. Locate the 4 pin cable connected to the Ext Out and Ext Trig connectors on the rear panel. Plug the
cable into socket P301.

9. Locate the 8 pin cable connected to the power transformer. Move the cable so it lays on top of the
Outguard Power Supply assembly. Then plug the cable into socket P3.

10. Locate the grey 20 pin cable connected to the Qutguard Controller assembly. Line up the cable plug
with the socket on the OQutguard Power Supply assembly, Then plug it all the way in.

11. Guide the power switch pushrod through the rear of the transformer shield’s access hole. Then guide

the pushrod through the rear of the front panel’s access hole. Align the pushrod with the ac power
switch shaft and push it onto the shaft.
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Figure 3-16. Guard and Power Pushrods, and Display Cable Locations

12. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A bottom
COver.

Display Logic Assembly Removal/Installation Procedures
The following procedures show how to remove and install the Display Logic Board Assembly.
Removal Procedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A top/bottom
covers and top/bottom shields,

2. Set the HP 3458A on vour workbench with the bottom facing you.
3. Refer to Figure 3-16. Do the following
a. Locate and pull the power switch pushrod off the power switch. You may need to pry the

pushrod loose with a small screwdriver. Then remove the pushrod by pulling it out of the front
panel from the rear.
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Figure 3-17. Top Trim and Front/rear Pushrod Locations, and Unlock Panel

b. Locate the grey 26 pin cable that connects the Outguard Power Supply assembly to the Display
assembly. Unplug this cable at the Qutguard Power Supply assembly.

¢. Locate and pull the Guard switch pushrod off the Guard switch. You may need to prv the
pushrod loose with a small screwdriver. Then remove the pushrod by pulling it out of the front
panel from the rear.

4. Set the HP 3458A on your workbench with the top facing you,

5. Refer to Figure 3-17. Do the following:
a. Locate and pull the Front/Rear switch pushrod off the Front/Rear Terminals switch. You may
need to pry the pushrod loose with a small screwdriver. Then remove the pushrod by pulling it cut

of the front panel from the rear.

b. With a small flat bladed screwdriver, pry the top trim loose and remove from the Front Panel
assembly.

6. Set the HP 3458A on your workbench with the left side facing you.
7. Refer to Figure 3-18, Insert a large screwdriver between the Front Panel assembly and the chassis, as
shown in the figure. With the screwdriver, carefully pry the left side of the Front Panel assembly loose,

Move the front panel out of the chassis until it unlocks from the chassis, Do not move it any more, or it
may break,
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Figure 3-18. Remove Front Panel Assembly

8. Refer to Figure 3-17. With a small flat bladed screwdriver, lift up the Front Panel assembly and un-
lock it from the chassis. Carefully move some more of the Front Panel assembly’s left side (as seen from
the front of the instrument) until free from the chassis. Then move the rest of the Front Panel assembly
out and away from the instrument as far as it can go. Note that the assembly can only be moved a short
distance, since the front terminals are still internally connected to the instrument.

9, Turn the instrument so it front panel faces you.

10. Locate and unscrew (rotate counterclockwise) the current terminal binding post until it stops. Push
in on the terminal and rotate it clockwise. Then remove the current terminal/fuse assembly.

11. Refer to Figure 3-19. Use the #TXI[0 Torx driver to remove the two Torx s¢rews from the front
terminals, Then use a #] Pozidriv screwdriver to remove the two pozi screws from the front terminals.
This removes the front terminals from the Front Panel assembly.

[2. Completely remove the Front Panel assembly from the instrument.

13. Place the Front Panel assembly face down on a soft anti-static mat.

14. Refer to Figure 3-20. Use the #TX10 Torx driver to remove the single Torx screw from the Display
assembly.

15. Push the Display board toward the left (with input terminals at your right side) as far as it can go.
Then pull its bottom up and lift it out from the Front Panel assembly.
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Figure 3-19. Remove/Install Screws on Front Terminals
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Figure 3-20, Remove/Install Display Screw
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Installation Procedure

I. Align the slots in the Display assembly with the hook tabs on the Front Panel assembly. Be sure the
board is as close to the left side of the Front Panel assembly as possible. Then push the board down until

it locks in place.

2. Push the board as far as possible toward the right side of the Front Panel assembly.

3. Refer to Figure 3-20. Use the #TX10 Torx driver to install the screw on the Display assembly.
4. Set the FIP 3458 A on vour workbench with the right side facing you.

5. Carefully place the front terminals into the appropriate holes in the front panel.

6. Refer to Figure 3-19. Use the #TX10 Torx driver to install the two Torx screws on the front ter-
minals, Then use a #1 Pozidriv screwdriver to install the two pozi screws on the front terminals.

7. Set the HP 3458A on your workbench with the front facing vou.

8. Place the Front Panel assembly in front of the chassis, Place the cable from the display below the
power transformer.

9. Align the Front Panel assembly with the instrument chassis. Be sure the extension on the center por-
tion of the instrument chassis is aligned with the slot in the display board.

10. Place the right side of the Front Panel assembly over the standoffs on the chassis. Then push the left
side of the Front Panel assembly over the chassis standoffs until it locks in place.

11, Install the top trim into the channel on top of the Front Panel assembly. Lock it in place (see Figure
3-17).

12. Install the current terminal/fuse assembly into the binding post. Push the assembly in and turn coun-
terclockwise until it focks in place.

I3. Refer to Figure 3-17. Guide the Front/Rear Terminals switch pushrod through the rear of the front
panel’s access hole. Then align the pushrod with the Front/Rear Terminals switch shaft and push it all
the way onto the shaf't.

14. Set the HP 3458 A on your workbench with the bottom facing you.
15. Refer to Figure 3-16. Do the following:

a. Guide the Guard switch pushrod through the rear of the front panel’s access hole. Then align
the pushrod with the Guard switch shaft and push it all the way onto the shaft.

16. Guide the power switch pushrod through the rear of the transformer shield’s access hole. Then
guide the pushrod through the rear of the front panel’s access hole. Align the pushrod with the ac
power switch shaft and push it into the onto the shaft,

b. Locate the grey 26 pin cable connected to the Display Logic assembly. Line up the cable plug

with the socket on the Outguard Power Supply assembly connector. Then plug the cable all the
way in.
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Figure 3-21. Front/Rear Terminals Switch Assembly Removal/Instalition

17. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top/bot-
tom covers and top/bottom shields.

Front/Rear Terminais Switch Removal/Installation Procedures

The following procedures show how to remove and install the Front/Rear Terminals Switch Assembly,
Refer to Figure 3-21 for the following procedures.

Removal Precedure

1. Use the Covers Removal Procedure in this section of the manual to remove the HP 3458A top cover
and top shield. It is not necessary to remove the bottom cover and bottom shield.

2. Set the HP 3458A on your work bench with the top facing vou.
3. Pull the Front/Rear Terminals switch pushrod off the Front/Rear Terminals switch. You may need to

pry the pushrod loose with a small screwdriver. Then remove the pushrod by pulling it out of the front
panel from the rear.
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Figure 3-22. Wire/Cable Locations on Front/Rear Ferminals Switch

4, Use the #TXI10 Torx driver to remove the four screws from the Front/Rear Terminals switch
assembly

5. On the Front/Rear Terminals switch assembly, note for future reference the location of the wires
connected to the assembly, These locations are also shown in Figure 3-22. Then unplug and lay aside all
wires from the assembly.

Installation Procedure

. Refer to Figure 3-22. Plug in all wires to the Front/Rear Terminals switch assembly. Use the wire
locations noted in the previous procedure,

2. Line up the mounting holes of the assembly with the standoffs on the mguard chassis, Use the #TX10
Torx driver to install the four screws on the assembly.

3. Guide the Front/Rear Terminals switch pushrod through the rear of the front panel's access hole.
Then align the pushrod with the Front/Rear Terminals switch shaft and push it all the way onto the
shat't.

4. Use the Covers Installation Procedure in this section of the manual to install the HP 3458A top cover
and top shield.
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REPLACEABLE PARTS
Ordering Information

To order a part in the replaceable parts table, quote the Hewlett-Packard part number, the check digit
(abbreviated CD), and the quantity desired. Address the order fo the aearest Hewleit-Packard Sales
Office. The offices are listed in back of this manual

Direct Mail Ordering

Within the USA., Hewlett-Packard can supply parts to your location through a direct mail order system,
Mail order forms and specific ordering information are available through vour local Hewlett-Packard
Sales Office.

Telephone Ordering

Within the USA. Hewlett-Packard can supply parts to vour location by calling the following telephone
number:; 1-800-227-8164. The calling times are from 6 am to 5 pm, Pacific time, Monday through Fridav.
After hours and holidavs, call (415) 968-2347. Be sure you have the correct part number available before
calling. Visa and Mastercard are accepted.

A hotline service is available by calling the above telephone numbers. The service is available 24 hours a
day, 365 days/year. This allows you to receive a replacement part the next business day. To cover the
cost of freight and special handling, there will be a hotline charge of $100.00 per order (three items
maximum).

Replaceable Parts List

The HP 3458A replaceable parts are listed in Table 3-2. Also listed are the HP 3458A printed circuit
board assemblies.
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Table 3-2. HP 3458A Replaceabie Parts

Ref HP Part c Mfr
Pesig Number Dlaty Description Code Mfr Part Number
At 03458-665G118] 1 :PC ASSY-DC CIRCUITRY 28480 |03458- 646501
G515-0372 |2] 8 [SCREW-MACHINE ASSEMBLY M3 X 0.5 BMM-LS $3907(ORDER BY DESCRIPTION
03458-4370112; 1 [PUSHROD-186.2 LG 2B480|03458-43701
5061-0267 |41 1 |KEYCAP 2848015041-0267
A2 (034586650291 1 |PU ASSY-AC CONVERTER 2B480103458- 646502
0515-0372 |2] 4 |SCREW-MACHINE ASSEMBLY M3 X 0.5 8MM-LG P3IP07ICRDER BY DESCRIPTION
034580060313 1 |SHIELD-AC CONVERTER 284801 034658-90603
0515-1410 ;1| 1 |SCREW-MACHINE ASSEMBLY M3 X 0.5 20MM-LG ;83484|O0ORDER BY DESCRIPTION
03458-4370213] 1 |PUSHROD-%77.6 LG 2848C|03458-43702
5041-0267 (41 1 [KEYCAP 2848G|5641-0267
A3 03458-66503|107 1 [PC ASSY-A/D COKNVERTER AND INGUARD LOGIC [28480|03458-66503
0515-0372 [2| 5 ;SCREW-MACHINE ASSEMBLY M3 X 9.5 8MM-LG 93907 | ORDER BY DESCRIPTION
03458-0Q607 17| 1 1SHIELD-A/D CONVERTER 28480103458-00607
G515-141G |1 3 (SCREW-MACHINE ASSEMBLY M3 X 0.5 ZOMM-LG |834B6&6[ORDER BY DESCRIPTICN
Ab 03458-66504171 1 [PC ASSY-INGUARD POWER SUPPLY 28480 |03458-66504
0515-0372 |2: 3 |SCREW-MACHINE ASSEMBLY M3 X 0.5 BMM-LG 93907 [ORCER BY DESCRIPYTICH
A5 03458-66505:2| 1 |PC ASSY-OUTGUARD CONYROLLER 28480103458- 66505
AL 03458-6651514] 1 [PC ASSY-OUTGUARD CONTROLLER (CPT 00%) 28480103458-66515
0515-0372 {2 SCREW-MACHINE ASSEMBLY #3 X 0.5 8MM-LG 939071 ORDER BY DESCRIPTION
A6 03458-66506|37 1 [PC ASSY-OQUTGUARD POWER SUPPLY 28480 03458-66506
D515-0372 |2] 4 |SCREW-MACHINE ASSEMBLY M3 X 0.5 8MM-LG 93907 | ORDER BY DESCRIPTION
03458-43701}2| 1 |PUSHROD-186.2 LG 2848C | 0345843701
5041-0564 (4| 1 (KEYCAP 2848015041-0564
AT G3458-66507 41 1 IPC ASSY-DISPLAY LGGIC 28480103458-66507
0624-0681 (71 1 |SCREW-TPG 4-20 .2%-IM-LG PAN-HD-TORX T10|939CG7|225-05813-890BE112TXPNPLOZ
AQ 03458-66509.6( 1 |PC ASSY-DC REFERENCE 28480 |035458- 66309
A9 03458-6651918| 1 |PC ASSY-DC REFERENCE (OPT 002} 284B0| 0345866519
0515-1410 (1| 2 |SCREW-MACHINE ASSEMBLY M3 X (.5 20MM-LG |B3486[0RDER BY DESCRIPTION
A10 03458-6651C|9] 1 |(PC ASSY-FRONT/REAR SWITCH 28480103458-66510
0515-0372 |2] 4 |SCREW-MACHINE ASSEMBLY #3 X 0.5 8MM-LG 93907 CGRDER BY DESCRIPTION
71 2169-4715 5] 1 [TRANSFORMER-PCWER 05216 {GRDER BY DESCRIPTION
0515-1404 |3 4 SCREW-MACH M4 X 0,7 55MM-LG PAN-HD 93907 [ORDER BY DESCRIPTION
MP 03458-60201(31 1 {ASSEMBLY-FRONT PANEL 28480 03458-60201
03458-40202(21 1 {PANEL-FRONT 28480103458-40202
03458-6930213] 1 |WINDOW 28480(03458-69302
034%8-8190215| 1 [KEYPAD 284801 03458-81902
Mp2 5041-8802 9] 1 |TRIM TOP 2B48015041-8802




Tabie 3-2. FIP 3458A Replaceable Parts (Cont)

Ref HP Part C Mfr

Desig Number DGty Description : Code Mfr Part Number
MP3 03458-04101|4( 1 (€OVER-TOP 284803 03458-0410]1

MP4 0515-0372 |2} 1 ISCREW-MACHINE ASSEMBLY M3 X 0.5 8MM-Lg 93907 |ORDER BY DESCRIPTION
MP5 5601-0538 (81 2 [TRIM STRiP 2848G|5001-0538

MP& 8G62-3704 [A] 2 ISTRAP-HANDLE 28480|5062-3704

MP7 5041-8819 [8f 2 i1STRAP HOLDER-FRONT 28480(5041-8819

MP8 5041-882C [1} 2 (STRAP HOLDER-REAR 28480(50G41-8820

MP? 0515-1132 4] 4 ISCREW-MACH M5 X CG.8 10MM-LG N/A |ORDER BY DESCRIPTION
MP 10 03458-006C1(|1| 1 iSHIELG-TOP 2B480(03458-00601

MP 11 0515-1604 (5| 2 ISCREW-MACH M3.5 X 0.6 6MM-LG Q3907 | ORDER BY DESCRIPTION
Mpi2 03458-90106 1] 1 ICHASSIS-MAINFRAME 28480(03458-00106
“p13 03458-4790G1|2] 1 iBEZEL-REAR 28480[03458-47901
M4 1390-9793 |6] 4 IFASTEMNER-CAPTIVE SCREW M4 X 0.7 THD 9.0 N/A |ORDER BY DESCRIPTIODN
B1 03458-68501|2| 1 [ASSEMBLY-FAN 28480103458-68501
MP1h 0624-9530 (5] 2 iSCREW-TPG 8-16 .375-18-L6 PAN-HD-TORX 93907 I ORDER BY DESCRIPTION
MP16 3150-03G60 (5 1 FILTER-AIR NYLOMN Z.3-IN-OD .75-iN-LG N/A |ORDER BY DESCRIPTION
Mp17 0515%-0372 |2| 2 ISCREW-MACHINE ASSEMBLY M3 X 9.5 BMM-LG 939071 0RDER BY DESCRIPTION
MP18 03458-0060212| 1 [SHIELD-BOTTOM 28480703458-00602
MP19 0515-1604 15| 2 |SCREW-MACH M3.5 X CG.6 6MM-LG 93907 | ORDER BY DESCRIPTION
MP20 03458-0410235] t [COVER-BOTTCM 28480(03458-04102
MP21 0515-0372 12| 1 |SCREW-MACHINE ASSEMBLY M3 X 0.5 BMM-LG 23907 | ORDER BY DESCRIPTION
Mp22 5040-7201 18] 4 [FOOT 28480i5640-7201
MP23 1460-1345 15 TILT-STAND §ST N/A [ORDER BY DESCRIPYION
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SECTION 4
ASSEMBLY LEVEL TROUBLESHOOTING

INTRODUCTION

This section provides a technical description and assembly level troubleshooting procedures for the HP
3458 A Multimeter.,

 WARNING

Only personncl with knowledge of electronic circuitry and an aware-
ness with the hazards involved should test and troubleshoot the in-
strument.

To prevent static zap of ICs, always observe anti-static fechnigies
when asseriblics are handled or serviced. Refer to Scciion 3 of this
manual Jor more information on static zap

TEST EQUIPMENT REQUIRED

You need the following equipment:

I. A ad1/2 digit digital multimeter that can measure +5 V, +18 V, and -18 V DC. This is only used to
check and troubleshoot the power supplies.

2. A computer with HP-IB capability to check the HP 3458A’s HP-18 operation, This is only required
for an HP-1B failure,

3. An oscillscope or logic probe. This is only required for an Ext Gut failure.

HP 3458A ADJUSTMENTS/CALIBRATION

Instrument ad justments/calibration must be performed whenever a printed c¢ircuit board assembly has
been replaced or removed from the instrument. Removal or replacement of some assemblies only
requires internal calibration (by executing the "ACAL ALL" command). Others need complete ad just-
ments (For example, Of Fset, DC Gain, ete)). 1t is also good practice to execute the "ACAL ALL" command
after the covers habe been removed and replaced on the instrument.

Table 4-1 lists the HP 3458A assemblies and the required adjustments/calibration after assembly replace-
ment. For information on how to adjust/calibrate the HP 3458A, refer to the HP 34538A Calibration
Manual



municates with instruments and controliers connected to the Hewlett-Packard Interface Bus (HP-IB)*
The outguard circuitry is explained as follows,

Main Controller

The Main Controller consists of a microprocessor, program ROMs, storage RAMs, calibration RAMs, and
other associated circuitry. It controls the measurement operation of the instrument, communicates with
the front panel (kevboard and display) and HP-IB circuitry, performs the math operations, and calculates
for the correct measurements. The correct measurements are calculated using the calibration constants in
the calibration RAM which were stored during instrument ad justment.

HP-1B Circuitry

The HP-IB circuitry provides communication between the HI* 3458A and other instruments and controll-
ers connected to the HP-1B. Instrument control commands are transferred to the main controller and
measurement data is transferred from the main controller through the HP-1B circuitry.

Front Panel Circuitry

The front panel circuitry consists of keyboard and display circuitry, The main controller sends display
data to the display circuitry to be displayed on the front panel The keyboard circuiiry interrupts the
main controller when a key is pressed. The keyboard circuitry also sends data to the main controller that
determines which key is pressed to perform the appropriate action.

Isolation Logic

Since both the outguard and inguard circuitry are referenced to two different circuit grounds, they must
be isolated from each other. To maintain this isolation, direct connections for communications cannot be
used, The isolation logic is used to provide communication between the two circuits, while keeping them
isolated from each other. The isolation logic uses fiber optic cables to transfer data between the inguard
and outguard.

Inguard Section

The inguard circuitry consists of all the analog measurement circuitry (DC circuitry, AC converter, etc.),
analog/digital (A/D) converter, inguard controlter, and power supply, The inguard circuitry performs all
instrument measurements and converts the analog measurement data into digital measurement data. This
digital measurement data is transferred to the outguard circuitry through the isolation logic. The inguard
circuitry is explained as follows.

Iitput Switching and Signal Conditioning

This circuitry connects the signal path from the front/rear input terminals to the appropriate DC, AC, or
Ohms circuitry. The circuitry also provides the means for an Autozero measurement. In an Autozero
measurement, the input of the DC and AC amplifiers is connected to ground for an offset measurement.
This measurement is stored in memory and subtracted from the subsequent measurement taken at the
front/rear terminals.

DC Ranging, DC Amplifier, and Autocal

The A/D converter requires the same full scale input voltage for full scale inputs on all ranges. For
example, a 10 V full scale input is required for all full scale inputs on the 0.} V, I V, 180 V, and [600 V

*Hewlett-Packard’s implementation of TEEE 488-1978 and ANSI MC 1.1
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ranges. This requirement is met by the DC circuitry (DC amplifier in conjunction with the DC ranging
circuitry). For the lower 1 V and 8.1 V ranges, the circuitry amplifies the input voltage by a gain of X10
and X100, respectively. For the 10 V range, the gain is 1. For the higher 160 V and 1080 V ranges, the
circuitry attenuates the inputs by 100, This results in full scale voltages of | V and 10V for the 100 V
and 1000 V ranges, respectively. The 1 V and 10 V amplifier gains will then be used for these ranges.

Fhe DC autocal constants are also generated by the Autocal circuitry in conjunction with the DC ranging
and DC amplifier circuitry.

AC Ranging, AC Amgplifier, AC to DC Converter, and Autocal

The A/ converter also requires the same full scale input voltage for full scale inputs on all AC volts and
AC + DC volts ranges. In addition, the inputs to the A/D converter must be DC volis and not AC volts,
Both of these requiremenis are met using the AC circuitry (AC ranging, AC amplifier, and AC to DC
converter), The AC and AC + DU volts to DC volis conversion method used is True RMS. This method
is used since the converter must convert both DC and AC voltages.

The AC autocal constants are also generated by the Autocal circuitry in conjunction with the AC rang-
ing, AC amplifier, and AC to DC converter circuitry.

The AC circuitry is also used for track/hold measurements. Although these measurements are DC volts
measurements, the AC circuitry is used due to its higher bandwidth. Track/hold requires a higher
bandwidth than the DC circuitry provides,

Current Ranging

The HP 3458A measures current by measuring the voltage across a shunt resistor. This voltage and the
shunt resistor value are then used to calculate the current. The outguard circuitry calculates the correct
current value,

The current ranging circuitry is composed of the shunt resistors for the different current ranges and the
switches to select the ranges. Depending on the type of current measured (AC or DC current), the circuit
is also used to apply the measured voltage to the appropriate circuitry (AC or DC circuitry}).

Ohms Current Source and Autocal

Resistance measurements are made by applving a known current to the unknown resistor and then
measuring the voltage drop across it. From this the correct resistance is then calculated by the cutguard.

The ohms current source circuitry generates the different currents for resistance measurement ranges,
The DC voltage measurement across the unknown resistance is made by the DC ranging and DC
amplifier circuitry.

The ohms autocal constants are also generated by the Awtocal circuitry in conjunction with the ohms
current source.

Reference
The reference circuit serves two functions, It provides a very stable reference voltage for the A/D con-
verter and the Ohms current source. This voltage is necessary for accurate analog-to-digital conversion

and to generate accurate currents for resistance measurements. The reference voltage is generated by a
diode selected at the factory for excellent long term stability.
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Analog-to-Digital (A/D) Converter

The A/D converter converts the applied DU voltage to digital data. It uses a multisiope conversion
process to convert analog voltages to digital data. The digital data ts sent to the outguard through the
isolation logic circuitry.

Inguard Controller

The inguard controller conirols the measurement process. It receives function and range data from the
outguard and then sets the appropriate switches in the inguard. The inguard controller also controls the
operation of the A/D converter.

ASSEMBLY LEVEL TROUBLESHOOTING
HP 3458A Failures

To troubleshoot the HP 34384, first determine what the failure is. Then use the information in the fol-
lowing paragraphs to determine the defective assembly.

Failures can show up in a variety of ways. Some failures are obvious, like a completely inoperative in-
strument or a self test failure. Other failures may only show up during the performance tests, QOthers vet
will only show up under certain conditions, like the instrument working from the front panel but not
from remote. In most cases, the HP 3458 A failures can be separated into the following major categories.

I. Turn-On Failures - these failures are as follows:

HP 3458A Inoperative with Blank Display

HP 3458A Inoperative with Unintelligible Messages in Display
. Isolator Failure

RAM Failure

oo oe

2. Self-Test Failures -- these are detected during the HP 3458 A’ self-test,
3. Performance Tests Fatlures -- these are detected during the HP 3458A’s performance test,
4, Miscellaneous Failures -- these failures are as follows:

HP-IB Failure (Self-Test passes)
Ext Out Failure

Ext Trig Failure

Fan Inoperative

Long Term Stability Failure

oo o

Turn-On Failures

These failures normally show up when the instrument is first turned on and it attempts to go through its
power-on self-test, The following paragraphs explain these failures and how to troubleshoot them,

HP 3458A Inoperative with Blank Display

A biank display can indicate two things: either the instrument is completely inoperative or the display is
defective. Do the following



L. Tura the instrument on. The instrument should beep once and then go through its power-on self-test.
During this time, you should hear some relays switching. When completed, the instrument will beep once
again, This indicates that the instrument has completed its power-on seif-test.

2, If the above power-on self-test sequence takes place (ie, a beep is output and the relays switch), the
Display Logic (A7) assembly is most likely defective. Go to the Assemblies Removal/Installation
Procedures in Section 3 of this manual to replace the Display Logic (A7) assembly.

3. If the power-on self-test sequence does not take place, first check for a defective outguard power sup-
ply. Go to the Power Supplies troubleshooting procedures in this section of the manuval to check the
supplies.

4, If the ocutguard power supplies are defective, go to the Assemblies Removal/Installation Procedures in
Section 3 of this manual 1o replace the Cutguard Power Supply (A6) assembly.

5. If the outguard power supplies check good, the Qutguard Controller (A5} assembly may be defective.
Go to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the
Outguard Controller (A5) assembly,

6. If after replacement of the Qutguard Controller (A35) assembly the instrument is still inoperative, the
logic circuitry on the Outguard Power Supply (A6) assembly may be causing the failure. Go to the
Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the Qutguard Power
Supply (A6} assembly.

HP 3458A Inoperative with Unintelligible Messages in Display

This normally indicates that the Display Logic is probably working but that the Outguard Logic may be
inoperative. Do the following;

1. First check for a defective outguard power supply. Go to the Power Supplies troubleshooting
procedures in this section of the manual to check the supplies,

2. If the outguard power supplies check good, the Quiguard Controller (A3) assembly may be defective.
Go to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the (A5)
Outguard Controller assembly.

3. If alter replacement of the (A5) Qutguard Controller assembly the instrument is still inoperative, the
logic circuitry on the Qutguard Power Supply {A6) assembly may be causing the failure. Go to the
Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the OQutguard Power
Supply (A6} assembly,

Isolator Failure
For isolation logic failures, the message "ISOLATOR FAILURE" will be displayed after the power-on self-
test is completed. The instrument then locks up and no front panel/remote control is possible. Either the

inguard or outguard isolation logie can cause the failure. Do the following:

I, Use the Covers Removal/Installation procedures in Section 3 of this manual to remove the in-
strument’s bottom cover and bottom shield.

2, Turn the instrument on. Go to the Power Supplies troubleshooting procedures in this section of the
manual to check both the inguard and outguard power supplies,
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3, If the power supplies check good, the failure can either be on the Qutguard Power Supply (A6)
assembly or the A/[D Converter and Inguard Logic (A3) assemblyv. These assemblies can cause the failure
since the isolation logic circuitry is on both assemblies and the self-test is unable to differentiate between
the failures on the two assemblies. In addition to these, the {(A5) Outguard Controller assembly could also
cause the failure. However, most faijures will most be caused by the A3 or A6 assemblies.

4, Tryv replacing the OQuiguard Power Supply {(A6) assembly first Go to the Assemblies
Removal/installation Procedures in Section 3 of this manual to replace the assembly.

5. If after replacing the Qutguard Power Supply (A6) assembly the test still fails, try replacing the A/D
Converter and Inguard Logic (A3) assembly. Go to the Assemblies Removal/Installation Procedures in
Section 3 of this manual to replace the assembly.

6. If after replacing the Outguard Power Supply (A6) assembly the test still fails, try replacing the (A5)
Qutguard Controller assembly. Go to the Assemblies Removal/Installation Procedures in Section 3 of this
roanual to replace the assembly.

RAM Failures

These failures show up when the checksum of either the RAM or the Calibration RAM is incorrect. If a
failure occurs, a message indicating that the checksum is incorrect will be displayed. Since both RAMs
are located on the Gutguard Controller (AS5) assembly, replace that assembly for any RAM failure. Use
the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the assembly.

Self-Test Faillures

General

The HP 3458A self-tests perform very extensive tests on the instrument circuitry so that most hardware
or calibration self-test failures will be detected by these tests.

Self-test failures can show up either during the power-on self-test or during the front panel selectable
self-test. The power-on self-test is automatically performed after the instrument is turned on. The com-
plete self-test must be selected from the front panel. To select this test, press the blue "SHIFT" key and
then the "Test” (left arrow) key.

Self-Test Fatlure Indication

The power-on and selectable self-tests use two different ways to indicate failures. With the power-on
test, the "ERR" annunciator in the display normally turns on to indicate that a test has failed. 1n addition
to the "ERR" annunciator, the message "SELF TEST FAILED" will also be displayed.

Seif-Test Error Messages

Any time the HI* 3458A detects a self-test failure, a corresponding error message is stored into the
auxiliary error registers. To determine what failed, this error message must be retrieved from the registers
and displayed. To display the message, press the blue "SHIFT" key and then the "Error” key (on the
NUMERIC/USER keyboard). Once the message is displayed, it is then erased from the registers. Because
of this, make sure you note the complete message before continuing. Use the right arrow key to view the
complete message.

An error message is composed of two different parts, a number and a corresponding message that ex-
plains the failure. For example, the error message for an AC board failure looks like the following:



202, "HARDWARE FAILURE -- SLAVE TEST: AC BOARDY
Note: Remember, you need to use the left and right arrow keys to view the complete message,

Fhe first number (2) in the message shows that this is a "200" series message. All hardware errors are
stored as "200" series numbers. The other two numbers (02) show in what auxiliary error register the mes-
sage is located. In the example, this is auxiliary register 2 (as in number 02},

This number also determines in which order the error messages are to be stored and displayed. This is
done since more than one error message can be detected and stored into the registers, The lowest number
is always stored and displayed first. Once it is displayed, the next lowest number can then be displayed,
and so on. Use the blue "SHIFT" and "Error” keys combination to display the other messages.

Self-Test Failure T'roubleshooting

Before doing any self-test failure troubleshooting, go to the Power Supplies Troubleshooting procedures
in this section of the manual to check the Outguard and Inguard Power Supplies.

If the power supplies check good, use the procedure in the previous paragraph to display the error mes-
sages. Then refer to Table 4-2 to determine the most likely cause of the self-test failure. Do this for all
error messages recorded in the error registers. Refer to the Assemblies Removal/Installation Procedures
in Section 3 of this manual to replace a defective assembly,

"TEST VALUE OUT OF RANGE" Error Message

This error message indicates that a test did not meet certain pre defined limits. The number displayed
next to the message indicates the test limit that was exceeded during the test.

The number can be used to determine the assembly that caused the test to fail. Numbers from 62
through {89 indicate a failure on the DC Circuitry (A1) assembly, Numbers from 190 and above indicate
a failure on the AC Converter (AZ) assembly. Refer to the Assemblies Removal/Installation Procedures in
Section 3 of this manual to replace a defective assembly.

Performance Test Failures

Performance test failures are failures that may not be detected during the self-test but are detected
during the performance tests. These failures may not be detected by the self-test due to the high ac-
curacy of the HP 3458A.

Before assuming that a performance test has failed, you must make sure your test equipment and perfor-
mance test methods have sufficient accuracy to check the HP 3458A. The HP 34538A is very accurate
and needs very accurate standards to determine if a performance test has failed or not. Be sure to read
the accuracy requirements in the HP 3458A Catibration Manual before troubleshooting performance test
failures.

If you are sure that the HP 3458A fails a performance test, determine what function is inaccurate and
then replace the appropriate assembly. The following lists the functions and probable corresponding
assemblies,

DC Volis Function Failure — DC Circuitry (Al) assembly.
DC Current Function Failure -- DC Circuitry (A1) assembly.
QOHMS Function Failure -- DC Circuitry (Al} assembly.

AC Volts Function Failure ~ AC Converter (A2) assembly.
AC Current Function Failure — AC Converter {A2) assembly.
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Table 4-2. Self-Test Error Messages and Probable Causes

Error Ref Assembly
Number Error Message Probakle Cause DesigiPart Number
200 |1SOLAYCR (RECOVERED) A/D Converter and Inguard Logic| A3 03458- 66503
Qutguard Controtler A5 03458-6650%
AS 03458- 66515
200 |ISOLATOR DCES NOT RESPOND A/D Converter and Inguard Logici A3 Q345866503
Gutguard Logic AD 03458-66565
a5 03458-66515
200 |UMEXPECTED SLAVE PROCESSOR RESET A/D Converter and Inguard Logici A3 03458- 466503
207 INONVOLATILE RAM DTACK Qutguard Controtiler AS 03458-86505
AS 0345866515
201 [HPIB DTACK OQutguard Controller A5 03458-66505
AS 03458-66515
201 [TIMER DTACK Outguard Controiler AS G3458- 66505
A5 03458-66515
201 [ISOLATOR DTACK Outguard Controller AS 03458- 66505
A5 03458-66515
202 |SLAVE SELF TEST A/D Converter and Inguard Logic| A3 03458-66503
202 ISLAVE TEST: ISOLATOR DATA A/D Converter and Inguard Logic| A3 03458-66503
202 {SLAVE TEST: INIR DATA AC Converter a2 03458~ 66502
202 [SLAVE TEST: DC BOARD DC Circuitry A1 03458- 66501
202 [SLAVE TEST: AC BOARD AC Converter A2 03458- 66502
202 |SLAVE TEST: OVERLOAD BC Circuitry Al 03458- 66501
A/D Converter and Inguard Logic| A3 0345866503
202 ISLAVE TEST: GATE ARRAY A/D Converter and Inguard Logic| A3 B3458-66503
202 |SLAVE TEST: CONVERGENCE DL Circuitry At 03458-66501
A/D Converter and Inguard Logic| A3 03458-66503
202 [SLAVE TEST: INTERPOLATOR DL Circuitry Al 03458-66501
A/D Converter and Inguard Legic] A3 03458~ 66503
264 iDC VOS DAC CONVERGENCE DC Circuitry Al 03458- 66501
204 IPRECHARGE DAC CONVERGENCE BC Circuitry Al 03458- 66501
204 [MC DAC CONVERGENCE AC Converter A2 03458-66502
204 |FLATNESS DAC CONVERGENCE AC Converter A2 03438-66502
204 |LEVEL DAC CONVERGENCE AC Converter A2 03458-66502
204 |AC VOS DAL CONVERSENCE AC Converter A2 03458-66502
204 IATTEN HF DAC CONVERGENCE AC Converter A2 03458- 66502
204 [AC AMP HF DAC LONVERGENCE AC Converter A2 03458- 66502
204 |[INTERPOLATOR LEVEL SEEK A/D Converter and Inguard Logici A3 03458- 66503
204 |INTEPOLATOR DAC CONYERGENCE A/D Converter and Inguard Logic| A3 03458- 66503
204 |REFERENCE CONTROL LOGP FAILURE A/D Converter and Inguard togic| A3 03458- 66503
205 {TEST VALUE OUT OF RANGE See text
206 [HPIB Outguard Controller A5 (G3458- 566505
A5 03458-665135
206 [HPIB ASM Gutguard Controller AS 03458-66505
AS 0345866515




Table 4-2. Self-Test Erver Messages and Probable Causes (Cont)

Error Ref Assembly
Number Error Message frobable Cause DesigiPart Number
207 PUART Outguard Controlier AS 03458- 66505
AS 03458-66515
207 [UART INTR Outguard Controtler AS 03458- 66505

A3 03458-66515

208 [TIMER Outguard €ontroller AS 03458- 66505
AS 0345866515
208 [TIMER INTR Qutguard Lontroller AS 03458- 66505

A5  103438-66515

210 [ROM 0 LOW CHECKSUM Outguard Controller AS 03458- 66505
A5 0345866515
210 [ROM 1 LOW CHECKSUM Outguard Controller A5 03458- 66505
AD 03458-66515
210 [ROM 2 LOW CHECKSUM Outguard Controller A5 03458- 66505

A5 03458- 66515

211 [ROM O #IGH CHECKSUM Outguard Controller AS 03458-66505
AS 03458- 66515
211 |ROM 1 HiGH CHECKSUM Outguard Controller AS 03458-66505
AD 03458-66515
211 |ROM 2 HIGH CHECKSUM Outguard Lontroller AS 03458- 66505

AS 03458-66515

292 |NONVOLATILE RAM HIGH Qutguard Controller a5 03458-66505
AS 03458-66515
212 |NOWVOLATILE RAM LOW Outguard Controller A5 03458-66505

AS 03458-66515

213 |OPTIONAL RAM O HIGH Qutguard Lontroller AS 03458-66505
A5 03458-66515

214 [OPTIONAL RAM O LOW Outguard Controller AS 03458-66505
AS 03458-66515
2%4 |OPTIONAL RAM 1 HIGH Outguard Controller A5 (03458-66505
AS 03458-66515
214 |OPTIONAL RAM 1 LOW Outguard Controller AS 93458- 66505

A5 03458-66515

Refer to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace a defec-
tive assembly,

Miscellaneous Faitlures

The following failures are those that are not detected by either the self-tests or the performance tests.



HP-IB Failure (Self-Test passes)
This failure is normally caused by a defective HP-IB Connector. Try cleaning the connector. if still in-

operative, try replacing the Outguard Controller (A3} assembly. Go te the Assemblies
Removal/Installation Procedures in Section 3 of this manual to replace the assembly.

Ext OQut Failure

This failure can be caused by a defective cable or an inoperative isolation logic circuitry. Note that the
Ext Qut function can be disabled by the "EXTOUT 0" command. Be sure the function is enabled before
troubleshooting the failure. To enable the function, reset the instrument.

To troubleshoot an Ext Qut failure, do the following:

1. Use the Covers Removal/lnstallation Procedures in Section 3 of this manual to remove the in-
strument’s bottom cover,

2. Refer to Figure 4-2 to locate the Ext Out/Ext Trig cable plugged in on the Outguard Power Supply
(AB) assembly, Unplug the cable from socket P301.

3. Connect an oscilloscope (a logic probe can also be vsed) to the Ext Qut connection on the Ext Out/Ext
Trig connector (P301). The Ext Qut connection is on the connector’s outside pin facing the inguard.

4. Turn the instrument on and wait untif it completes its self-test. When the instruments starts to trigger.
a lUS negative going pulse should be detected by the oscilloscope (or logic probe) at each trigger.

5. If a pulse is detected, check the cable going to the Ext Qut connector on the rear panel,
6. If no pulse is detected, the isolation logic circuitry or the A/ Converter and Inguard Logic (A3) as-
sembly may be defective. Try replacing the A/D Converter and Inguard Logic {A3) assembly first. then,

if still inoperative, try replacing the Outguard Power Supply (A6) assembly. Refer to the Assemblies
Removal/Installation Procedures in Section 3 of this manual to replace the assembiies.

Ext Frig Failure
This failures can be caused by a defective cable or an inoperative isolation logic circuitry.
To troubleshoot an Ext Trig failure, do the following:

I. Use the Covers Removal/Installation Procedures in Section 3 of this manual to remove the in-
strument’s bottom cover,

2. Refer to Figure 4-2 to locate the Ext Out/Ext Trig cable plugged in on the Qutguard Power Supply
{A6) assembly. Unplug the cable from socket P301,

3. Turn the instrument on and wait until it completes its self-test. Then select the EXT TRIG mode by
executing the following:

a. Press the "Trig" key on the MENU keyboard. "TRIG" should now be displayed with a flashing
cursor next to it.

b. Press the "UP ARROW" key on the FUNCTION/RANGE keyboard three times. "TRIG EXT"
should now be displayed.



c. Press the "Enter” key on the NUMERIC/USER keyboard. The instrument should now be in the
external trigger mode.

4. While viewing the HP 3458A display, temporarily connect a cliplead between chassis ground and the
Ext Trig connection on the Ext Qut/Ext Trig connector (P301). The Ext Trig connection is on the con-
nector’s oufside pin facing the instrument’s outside edge.

5. The instrument should now trigger and each time the pin is connected to ground.
6. If triggering occurs, check the cable going to the Ext Trig connector on the rear panel.

7, If no triggering occurs, the isolation logic circuitry or the A/D Converter and Inguard Logic (A3) as-
sembly may be defective. Try replacing the A/D Converter and Inguard Logic (A3) assembly first. Then,
if still inoperative, try replacing the Outguard Power Supply (A6) assembly. Refer to the Assemblies
Removal/Instaliation Procedures in Section 3 of this manual to replace the assemblies,

Fan Inoperative

This failure can be caused by the fan power supply, the fan cable, or by the fan itself. The fan uses a +15
V power supply to operate. This power supply is on the Cutguard Power Supply (A6) assembly. Do the
following:

I, Use to the Covers Removal/Installation Procedures in Section 3 of this manual to remove the in-
strument’s bottom cover,

2. Refer to Figure 4-2. Unplug the 2 pin cable from socket P3. The cable is connected to the fan.

3. Turn the instrument on. Use a digital multimeter to measure for approximately +15 V at socket P3, as
shown in Figure 4-2,

4. If the voltage is good, the fan or fan cable may be defective. Since the fan and cable are considered
one assembly, replace the complete fan assembly,

5. If the voltage is wrong, go to the Assemblies Removal/Installation Procedures in Section 3 of this
manual to replace the Outguard Power Supply (A6) assembly.

Long Term Stability Fatlure

A Long Term Stability failure is normally detected during a DC voltage performance test. If the For in-
stance, the instrument fails the DC performance test before the completion of the period (for example, 24
hours to 2 years) corresponding to the test limits against which the instrument is tested. This failure may
be because of the HP 3458A’s long term stability, A defective DC Reference (A9) assembly causes this
failure. Go to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the
assembly.

POWER SUPPLIES TROUBLESHOOTING

Before troubleshooting the power supplies, do the following:

I. Make sure the power line voltage select switches are in the correct position. Also make sure the cor-
rect power fuse is installed and that the fuse is good. Refer to Section 2, Table 2-i for the correct switch
positions and fuses.
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Figure 4-2. Outguard Power Supply

2. If the switch positions are correct and the fuse is good, go to the appropriate procedures to
troubleshoot the suspect power supply.

3. If the ac power fuse is blown, try replacing the fuse first. If the fuse still blows, do the following:

4-14

a. Use the Covers Removal/Installation Procedures in Section 3 of this manual fo remove the in-
strument’s top/bottom cover and bottom shield.

b. Refer to Figure 4-2 to locate the 8 pin cable that connects the Outguard Power Supply (A6) as-
sembly to the power transformer. Unplug the cable at the power supply assembly.

¢. Locate the 5 pin cable that connects the Inguard Power Supply (A4) assembly to the power
transformer. Unplug the cable at the power supply assembly.

d. Replace the ac power fuse with a new one. Apply AC power to the HP 3458A and turn it on.
e. If the fuse still blows. replace the power transformer.,

f. If the fuse remains good, either the Qutguard Power Supply (A6) or the Inguard Power Supply
(Ad) is defective. Continue with the next step.

g. Turn the instrument off. Locate the 5 pin cable connected to the power transtormer. Line up
the cable with the socket on the Inguard Power Supply (Ad) assembly. Then plug it in.

h. Turn the instrument on.

i. If the fuse blows again, use the Assemblies Removal/Installation Procedures in Section 3 of this
manual to replace the Inguard Power Supply (Ad) assembly.



j If the fuse is good, use the Assemblies Removal/Installation Procedures in Section 3 of this
manual to replace the Qutguard Power Supply (AG6) assembly.

Outguard Power Supplies Troubleshooting
Do the following:

I. Use the Covers Removal/installation Procedures in Section 3 of this manual to remove the in-
strument’s boftom cover, if not previously removed,

2. Refer to Figure 4-2. With the test digital multimeter, check for +5 V %£.05 V at the test points shown
in the figure.

3. If the voltages are good, the Qutguard Power Supply assembly is good.

4. If a voltage is high. the Outguard Power Supply (A6) assembly is defective. Go to the Assemblies
Removal/Installation Procedures in Section 3 of this manual to replace the assembtly,

5. If any voltage is low, the HP Qutguard Controller (A5) assembly may be loading down the power sup-
ply. Continue with the next step.

6. Refer to Figure 4.2, Unplug the grey 20 pin cable connected to the Cutguard Controller (A5)
assembly.

7. If the power supply voltages are now good, the Qutguard Controller (A5) assembly is defective. Go to
the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the assembly.

8. If the voltage is still low, the Ouiguard Power Supply (A6) assembly is defective. Go to the Assemblies
Removal/Installation Procedures in Section 3 of this manual 1o replace the assembly.

Inguard Power Supplies Troubleshooting
Do the following;

I. Use the Covers Removal/installation Procedures in Section 3 of this manual to remove the in-
strument’s bottom cover and boltom shield, if not previously removed.

2. Refer to Figure 4-3, With the test digital multimeter, check for +5 V (205 V), +18 V (£1.8 V). and -18
V (£1.8 V) at the test points shown in the figure.

3. If all voltages are good, the power supply assembly is good,

4. If a voltage is high, the Inguard Power Supply (A4) assembly is defective. Go to the Assemblies
Removal/Installation Procedures in Section 3 of this manual to replace the assembly.

5. If a voltage is fow, other assemblies in the inguard may be loading down the power supply. Continue
with the next step.

6. Refer to Figure 4-3 to locate the grey 20 pin cable that connects the Inguard Power Supply (A4) as-
sembly 1o the DC Chrcuitry (Al) assembly. Unplug the cable at the power supply assembly.

1. If the power supply voltage that was low is now good, the DC Circuitry (A1) assembly is defective.
Go to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the
assembly.
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Figure 4-3. Inguard Power Supply

§. If the power supply voltage is still fow, tocate the grey 20 pin cable that connects the Inguard power
Supply (Ad) assembly to the AC Converter {A2) assembly. Unplug the cable at the power supply
assembly.

9, If the power supplv voltage is now good, the AC Converter (A2} assembly is defective. Go to the
Assemblies Removal/lnstaliation Procedures in Section 3 of this manual to replace the assembly.

10. If the power supply voltage is still low, locate the grey 20 pin cable that connects the Inguard Power
Supply (Ad) assembly to the A/D Converter and Inguard Logic (A3) assembly. Unplug the cable at the
power supply assembly.

11. If the power supplv voltage is now good, the A/D> Converter and Inguard Logic (A3} assembly is
defective. Go to the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace

the assembly.

12. If the power supply voltage is still low, the Inguard Power Supply {A4) assembly is defective. Go to
the Assemblies Removal/Installation Procedures in Section 3 of this manual to replace the assembly.
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Etectronic Instruments & Measurement Systems
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HP support is available for specific products,
HEADGUARTERS OFFICES

If there is no sales office listed for vour area, contact one of these

neadquarters offices.

NORTH/CERNTRAL AFRICA
Hewlett-Packard S.A.

7, rue du Bois-du-i.an

CH-1217 MEYRIN 1, Switrerland
Tel {022)83 12 12

Tetex: 27835 hmea

Cable: HEWPAGKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.
47/F, 28 Harbour Rd.,
Wanchai, HONG KONG
G.P.O. Box 863, Hong Kong
Tel: 5-8330633

Telex: 76793 HPA HX
Cable; HPASIAL TD

CANADA

Hewleti-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V M8
Tel: (416) 678-9430

Telex: 069-8644

EASTERKN EUROPE
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

£.0.Box 72

A-1222 VIENNA, Austria
Tel: (222) 2500-0

Talex: 134425 HEPA A

NORTHERKM EURCPE
Hewlett-Packard S.A.

V. D, Hooplaan 241
£.0.Box 999

NL-1183 AG AMSTELVEEN
The Netherlands

Tel: 20 547999

Telex: 18 918 hpner

SOUTH EAST EUROPE
Hewlett-Packard S.A.

World Trade Center

110 Avenue Louis Casai

1215 Cointrin, GENEVA, Switzerland
Tel {022) 98 96 51

Telex: 27225 hpser

MEDITERRANEAN

AND MIDDLE EAST
Hewtett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-8588 HPAT GR
Cable; HEWPACKSA Athens

UNITED KINGDOM
Hewlett-Packard Lid.

Nise Mile Ride
£asthampstead, WOKINGHAM
Berkshire, IRGH 3LL

Tel: 0344 773100

Telex: B48805

EASTERM USA
Hewlett-Packard Co.
4 Choke Cherry Road
ROCKYILLE, MO 2085G
Tel: (301) 948-6370

MIDWESTERN USA
Hewiett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, IL 66008
Tel: {312) 255-9800

SCUTHERN USA
rlewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tek {404} 955-1500

WESTERN USA
Hewlatt-Packard Co.

5161 Lankershim Blvd.
NORTH HOLLYWOOD, CA §1601
Tel: (818} 505-5600

OTHER iNTERNATIONAL
AREAS

Hewleti-Packard Co.
intercontinental Headgquarters
3495 Deer Creek Road

PALO ALTO, CA 94304

Tet: (415} 857-1501

Telex: 034-8300

Cable: HEWPACK

SALES & SUPPORT OFFICES

Arranged alphabetically by country

ALGERIA

Bureau de Ligison
Hewlett-Packard Alger
Villa des Lions

9, Hai Galiout
DZ-BORDJ EL BARAI
Tel: 76 03 38

Telex: 51260 diiondz

ANGOLA

Telecira Angola LDA

Empresa Técnica de Equipamentos
Rua Barbosa Rodrigues, 41-1 D1,
Caixa Postal 6487

LUANDA

Teh 35515,35518

Telex: 3134

E.P

ARGENTINA
Hewlett-Packard Argentina S.A.
Montaneses 2140/5C
1428 BUENOS AIRES
Tel: 781-4059/86%
Cable: HEWPACKARG
AGEP
Biotron S.ACIMel
Av, Paso Colon 221, Piso 9
1399 BUENOS AIRES
Tel: 541-333-490,

541.322-587
Telex: 17585 BIONAR
M
Laboratorio Rodriguez
Corswant S.R.L.
Misiones, 1156 - 1876
Bernad, Oeste
BUENOS AIRES
Tei: 252-3958, 252-49%H
A
Argentina Esanco S.A.L.
A/ASCG 2328
1416 BUENOS AIRES
Tel: 541.58-1981, 541-58-2767
Telex: c/0 8400 HPARGENTINA
A

AUSTRALIA

Adelaide, South Australia
Dffice

Hewlett-Packard Australia Ltd.
153 Greenhifl Road

PARKSIDE, S.A, 5063

Tel: 272-5811

Telex: 82536

Cable: HEWPARD Adelaide

A CCME P

Brisbane, Queensiand
Qffice

Hewiett-Packard Australia Ltd.
10 Payne Road

THE GAPR, Quesnsiand 4081
Tek 30-4133

Telex; 42133

Cable: HEWPARD Brisbane
ACCMEM.P

Canberra, Australia
Capitat Territory
Otfice

Hewieti-Packard Australia Lid.
Thynne Street, Fern Hilt Park
BRUCE, A.C.T. 2617

P.O. Box 257,

JAMISON, A.C.T. 2614

Tel: 51 6998

Telex: 62650

Cable: HEWPARD Canberra
C.CMEP

Melbourne, Victoria
Office

Hewiett-Packard Austratia Ltd.
31-41 Joseph Street

P.O. Box 221

BLACKBURN, Victoria 3130

Tel: §35-2895

Telex; 31-024

Cable: HEWPARD Melbourne
ACCMEMP

Perth, Western Australia
Office

Hewiett-Packard Austratia Ltd.
261 Stirling Highway
CLAREMONT, W.A. 6010

Yel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
C.CMEP

Sydney, New South
Wales Office
Hewiatt-Packard Australia Ltd.
17-23 Talavera Road

P.0. Box 308

MORTH RYDE, N.S.W. 2113

Tel: 888-4444

Telex: 21561

Cable: HEWPARD Sydney
AC.CMEMP

AUSTRIA
Hewiett-Packard Ges.m.b.h.
Verkaufsbuero Graz
Grottenhofstrasse 94
A-B052 GRAZ

Tel: (0316) 28-30-66

Telex: 312375

Ck

Hewlett-Packard Ges.m.b.h,
Liebigasse 1

P.C. Box 72

A-1222 VIERHRA

Tel: {0222) 2500-C

Tetex: 134425 HEPA A
ACCMEM.P

BAHRAIN

Grgen Salon

P.0. Box 557
MANARMA

Tel: 255503-250950
Telex: 84418

P

Wael Pharmacy

P.C. Box 648
MANAMA

Tel: 256123

Telex; 8550 WAEL BN
E.M
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

JAPAN (Coni’d)
Yokogawa-Hewlett-Packard Ltd,
Meili-Seimei Kokubun Bldg.

7-8 Kokubun, 1 Chome, Sendai
MIYAGH 980

Tel: {8222) 25-1011

C.E

Yokogawa-Hewlett-Packard Ltd.
Gohda Bldg. 2F

2-16 Gohda 1 Chome

Okaya-Shi

HAGAND, 394

Tel: {0266) 23 0851

CE

Yokogawa-Hewletl-Packard Lid.
Nagoya Kokusai Center Bullding
47-1, Nagono, 1 Chome
Nakamura-ku

HAGOYA, 450

Tel: (052) 571-5171

C.CMEM
Yokogawa-Hewlett-Packard Lid.
Sai-Kyo-Ren Building

1-2 Dote-cho

OHMIYA OHMIYA, Saitama 330
Tel: (0486} 45-8031

Yokogawa-Hewlett-Packard Lid.
Chuo Bldg.,

4-26 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: {06) 304-6021

Telex: YHPOSA 523-3624
CCMEMP*
Yokogawa-Hewlett-Packard L.td.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 §9-1311

Yokogawa-Hewlett-Packard Lid.
Motoshire-che Dai-ich Seimei Bidg. 1F
219-21 Motoshiro-cho,
Hamarmatsu-shi

SHIZUOKA, 430

Tel: (0534) 56 1771

CE

Yokogawa-Hewlett-Packard Lid,
Daichi Setmel Bidg.

7-1, Nighi Shinjuku, 2 Chome
Shinjuku-ku, TOKYO 160

Tei: 03-348-4611

CEM

Yokogawa Hewlett-Packard Lid.
§-1, Takakura-cho

Hechioji-shi, FOKYQ, 182

Tel: 0426-42-1261

CE

Yokogawa-Hewlett-Packard Lid.
29-21 Takaldo-Higashi, 3 Chome
Suglinami-ku TOKYOQ 168

Tel: (03) 331-6111

Talax: 232-2024 YHPTOK
C.CM.EP*

Yokogawa Hokushin Electric
Corporation

Shinjuku-NS Bidg. 10F

4-1 Nishi-Shinjuku 2-Chome
Shinjuku-ku

TOKYO, 163

Tel: (03) 349-1859

Telex: J27584

A

Yokogawa Hokushin Efectric Corp.
9-32 Nokache 2 Chome

2 Chome Musashino-shi

TOKYO, 180

Tel: (0422)54-1111

Telex: 02822-421 YEW MTK 4

A

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimet

Utsunomiya Oodori Buiiding

1-5 Qodorl, 2 Chome
UTSUNOBIYA, Tochigi 320

Tek: {0286) 33-1153

CE

Yokogawa-Hewlett-Packard Lic.
Yasuda Seimei Nishiguchi Bldg.
30-4 Tsuruya-cho, 3 Chome
Kanagawa-ku, YOKOHAMA 221
Tel: (045) 312-1252

CCME

JORDAN

Scientific and Medical Supplies Co.

£.0. Box 1387

ARRBIAM

Tel: 24807, 39907

Talex: 21456 SABCO JO
CEMP

KENYA

ADCOM Lid., inc., Kenya
P.0.Box 30076

HAIROB!

Tel: 331955

Telex: 22638

£M

KOREA

Samsung Hewlett-Packard Co. Ltd.

Dongbang Yeosuide Building
12-16th Floors

38-1 Ysoeuido-Dong
Youngdeungpo-Ku

SEQUL

‘Tal: 784-4666, 784-2666
Telex: 25166 SAMSBAN K
C.CM.EMP

Young In Scientific Co., Ltd.
Youngwha Building

547 Shinsa Dong, Kangnam-Ku
SEQUL 135

Tok 546-7771

Telex: K23457 GINSCO

A

Dongbang Heaithcare
Products Co. Ltd.

Sulte 301 Medical Supply Center
Bidg. 1-31 Dongsurgdong
Jong Ro-gu, S8EQUL

Tal: 784-1171, 741-1641
Telox: K25706 TKBKO
Cable: TKBEEPKO

M

KUWAIT

Al-Knaldiya Trading & Contracting
P.0O. Box 830

SAFAT

Tel: 424810, 411726

Tolex; 22481 AREEG KT

Cable: VISCOUNT

EMA

Gulf Computing Systems
£.0. Box 25125

SAFAT

Tei: 435969

Telex: 23648

=]

Phcto & Cine Equipment
P£.0. Box 270

SAFAT

Tel: 2445111

Taeiax: 22247 MATIN KT
Cable: MATIN KUWAIT
P

W.4. Towaill Computer Services
P.O. Box 5887

SAFAT

Tel: 2462640/1

Telex: 30336 TOWELL KT

C

LEBANON

Computer Information Systems S.A.L.
Chammas Buitding

P.0. Box 11-6274 Dora

BEIRUY

Tel: 834073

Telex: 42308

CEMP

LIBERIA
Unichemicals Inc.
PO, Box 4508
HMOKROVIA

Tei: 224282
Telex: 4509

E

MADAGASCAR
Technique et Precision
12, rue de Nice

P.0. Box 1227

101 AMTANAKARIVO
Tal: 22090

Telex; 22255

P

LUXEMBOURG
Hewlett-Packard Beigium S.A/N.V.
Bivd de ta Woluwe, 100

Woluwedal

B-1200 BRUSSELS

Yel: (02) 762-32-00

Talex: 23-484 paloben bru
ACCMEMP

MALAYSIA
Hewlat!-Packard Sales (Malaysia}
Sdn. Bhd.

9th Floor

Chung Khiaw Bank Buliding
48, Jaian Rajs Laut

50350 KUALA LUMPUR

Tol. 2086555

Telax: 31011 HPSM MA
AC.EMP*

Protel Engineering
P.O.Box 1917

Lot 6624, Sectlon 84

23/4 Pending Road
Kuching, SARAWAK

Tel: 36299

Telex: 70804 PROMAL MA
Cabie: PROTELENG

AEM

MALTA

Philip Toledo Lid.
Rirkirkara P.0. Box 11
Notabile Rd.

MRIEHEL

Tei: 447 47, 455 66, 4915 25
Telex: Madia MW 649
EM,P

MAURITIUS
Blanche Birger Co. Lid.
18, Jules Koenlg Strest
PORT LOUIS

Tel: 20828

Telox; 4298

P

MEXICO

Hewlett-Packard de Mexico,

SA delV,

Rio Nio No. 4049 Desp. 12

Fracc. Cordoba

JUAREZ

Tel: 161-3-15-62

P

Hewisti-Packard de Mexico,
S.A.deCV.

Condominio Kadereyta

Circuito del Mezon No. 186 Desp. 6
COL. DEL PRADO - 76030 Qro.

Tei: 463-6-02-71

P

Hewlett-Packard de Mexico,

S.A deCV.

Monti Morelos No. 299
Fraccionamisntc L.oma Bonita 45060
GUADALAJARA, Jalisco

Tel: 36-31-48-00

Telex: 0684 186 ECOME

P

Microcomputadoras Hewiett-Packerd,
SA

Monti Pelvoux 115

1,05 LOMAS, Mexico, D.F,

Tek 520-9127

p

Microcomputadoras Hewlett-Packard,
S.A deCV.

Morte Paivoux No, 115

{L.omas de Chapuitepsc, 11000
HMEXICO, D.F,

Tel: 520-8127

P

Hewlett-Packard de Mexice,
S.A.deCV.

Monte Paivoux No. 111

Ltomas de Chapultepec

11000 MEXICO, D F.

Tel: 5-40-62-28, 72-86, 50-26
Teiex: 17-74-507 HEWPACK MEX
A,COM EMP

Hewlatt-Packard De Mexico {Polanco)
Avenida Ejercito Nacional #578
gdayaer plso

Colonta Granada 11580
MEXICOD.F.

Tel: 254-4433

p



Hewleti-Packard de Mexico,
S.A. deCV.

Czda. dei Valle

408 Qte, 4th Piso

Colonia det Valle

Munigipio de Garza Garcia Nuavo Leon

66220 MOMTERREY, Nuevo Ledn
Tel: 83-78-42-40

Telex: 382410 HPMY

C

infograficas y Sistemas del Norests,
A

Rio Orinoco #171 Oriente
Despacho 2001

Colonia Del Valle
HMOKRTERREY

Tel: 559-4415, 575-3837
Telax: 483164

AE

Hewlett-Packard de Mexico,
SA deCV.

Bivd. Independencia No. 2000 Ote,
Col. Estreila

TORREOM, COAN.

Tel: 171-18-21-99

P

MOROCCO

Etablissement Hubert Dolbeau & Fils
81 rue Karatchi

B.P. 11133

CASABLANGA

7 Tet: 3041-82, 3068-38
© Telex: 23051, 22822

E

Gerep

2, rue Agadir

Boie Postale 156
CASABLANCA 01
Tel: 272093, 272095
Telex: 23 739

P

Sema-Maroc
Dapt. Seric

6, rue Lapebie
CASABLANCA
Tel: 260980
Telex: 21641
CP

NETHERLANDS
Hewlstt-Packard Nedertand B.V.
Startbaan 18

NL-1187 XR AMSTELVEEN

P.O. Box 667

NL-1180 AR AMSTELVEER

Tek: {020) 547-6911

Telex: 13 216 HEPA NI
ACCMEMP

Hewleit-Packard Nederland B.V.
Bongerd 2

NL 2006VK CAPELLE A/ IISSEL
P.O. Box 41

NI 2900AA CAPELLE A/D WSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL

.CE

Hewlett-Packard Mederiand B.V.
Pastocr Petergstraat 1344136
NL 5612 LV EINDHOVEN

P.C. Box 2342

NE 5800 CH EIRDHOVER

Tel: {040} 326811

Telex: 51484 hepae nl

CEP

NEW ZEAL AND
Howlett-Packard (N.2.) L1d.

5 Owens Road

£.0. Box 26-188

Epsom, AUCKLAND

Tel: 687-15%

Cabie: HEWPAK Auckiand
C.CM.EP”

Hewlett-Packard (N.2.) Ltd.
184-19C Willis Street
WELLINGTON

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
C.CMEP

Northrop Instruments & Systems Ltd.

369 Khyber Pass Road
P.O. Box 8602
AUCHLARD

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems Lid.

110 Mandeville St.
P.0. Box 8388
CHRISTCRURCH
Tel: 488-873
Teigx; 4203

AM

Northrop Instruments & Systems Lid.

Sturdee House

85-87 Ghuznse Street
P.O. Box 2406
WELLINGTON

Ted: B5C-091

Tetx: NZ 3380

AM

HIGERIA

Eimeco Nigeria Ltd.

48, Calcutta Crescent Apapa
P.O. Box 244and

LAGOS

E

HORTHERN IRELAND
See United Kingdom

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vei 50
P.0. Box 3558

N-5033 FYLLIBGEDALEN (Bergen)
Tel: 0047/5/18 55 40

Telox; 76621 hpras n

CEM

Hewlett-Packard Norge A/S
Osterndaten 16-18

P.C. Box 34

N-1345 OESTERAAS

Tel: 0047/2/24 60 90

Telox: 76621 hpnas n
AC.CMEM,.P

Hewlett-Packard Norge A/S
Boehmergt. 42

Box 247¢

N-5037 SOLHEIMSVIK

Tel: 0047/5/28 00 50

ORMAN

Khimjit Ramdas

P.C. Box 19

MUSCAT/SULTANATE OF OMAN

Tel: 795 801

Telex: 3459 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169
MUSCAT/SULTARATE OF OMAN
Tel: 734 201-3

Telex: 5274 BAHWAN MB

E

imtac LLC

P.0. Box 9196

HHA AL FAHAL/SULTANATE OF OMAR
Tel: 561 695, 5602078, 561010
Telex: 5298 Tawoos On

ACM

PAKISTAN

Mushko & Company Ltd.
House No. 16, Streat No. 16
Sector F-6/3

ISLAMABAD

Tel: 824548

Cabile: FEMUS Islamabad
AEP*

Mushko & Company Ltd.
Qosman Chambaers
Abdullah Haroon Read
KARACH! 0302

Tol: 524131, 524432

Telox: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEP*

PANAMA

Etectronico Balboa, S.A,
Caile Samuel Lewis, Ed. Alfa
Apartado 4928

PAMAMA 5

Tel: 64-2700

Telex: 3483 ELECTRON PG
CM.E.M,P

PERU

Cia Flactro Médica 5 A,

Los Fiamencos 145

San isidro

Casilla 1030

LIMA 1

Tel: 41-4325, 41.3705

Telex: Pub. Booth 25306 PEC PISIDR
CM,EM,P

SAMS S.A.

Arenida Republica de Panama 3534
San Isidro, LIMA

Yok 419828/417108

Tetex: 20450 PE LIBERTAD

ACP

PHILIPPINES

The Online Advanced Systems Corp.

2nd Floor, Electra House
115-117 Esteban Street
{egaspi Village, Makaii
Metro MARILA

Tel: 815-38-10 {up to 18)
Telex: 63274 ONLINE PN
AC.E M P

PORTUGAL

Mundinter intercambio
Mundial de Comércio S.AR.L.
Av. Antonic Augusto Aguiar 138
Apartado 2761

LISBOM

Tel: (19) 63-21-31, 53-21-37
Yelax: 16891 munier p

M

Soquimica

Av. da tiberdade, 220-2
1298 LISBOA Codex

Yol: 56-21-82

Telax: 13316 SABASA

A

Telectra-Empresa Técnica de
Equipmentos Eléctricos S.AR.L.
Rua Rodrigo da Fonseca 103
P.0O, Box 2531

LISBOM 1

Tek: {19} 68-60-72

Tetex: 12588

CM,E

CPCSL

Rua de Costa Cabral 575
4200 PORTO

Tol: 439174/495173

Telex: 26054

cp

PUERTO RICO
Hawlett-Packard Pusric Bico
101 Muioz Rivera Av

Esu. Calie Ochoa

HATO REY, Puerto Rico 00918
Tel: (809) 754-7800
ACCMMEP

QATAR

Computer Arabia
P.Q. Box 2750

DOHA

Tel: 428555

Tolex: 4806 CHPARBE
P

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 422170

Teiex: 4438 NASSER Di

W

SAUDI ARABIA

Modern Electronics Establishment
Hewisti-Packard Division

P.O. Box 281

Thuobah

ALKHOBAR 31952

Tel; 895-1760, 895-1764

Telex: 671 106 HPMEEK 84
Cable: ELECTA AL-KHOBAR
C.EM

o TR
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

SAUDI ARABIA (Coni'd)
Modern Electronics Establishment
Hewlett-Packard Division

P.(. Box 1228

Redec Plaza, 6th Floor

JEDDAH

Tel: 644 96 28

Telex: 4027 12 FARNAS S84
Cable: ELECTA JEDDAH
ACCM.EMP

Modern Electronics Establishment
Hewlett-Packard Division
P.0.Box 22015

RIYADH 11495

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD 34
C.EM

Abdul Ghani Bl Ajou Corp.
P.C.Box 78

RIYADH

Tek 40 41 717

Teiex: 20¢ 932 EL AJOU

P

SCOTLAND
See United Kingdom

SENEGAL

Societe Hussein Ayad & Cla.
76, Avenue Georges Pompidou
8P 305

DAKAR

Tel: 32339

Cable: AYAD-Dakar

E

Moneger Distribution S.A.

1, Rue Parent

B.P. 148

DAKAR

Tel: 215671

Telex: 587

P

Systeme Service Consell (3SC)
14, Avenue du Parachols
DAKAR ETOILE

Tel: 219876

Telex 577

cP

SINGAPORE

Hewleti-Packard Singapore (Sales)

Pte. Ltd.

#08-00 inchcaps House
450-2 Algxandra Road
Alexandra P.O. Box 58
BINGAPORE, 8115

Tol: 47317688

Telex: 34209 HPSGSO RS
Cable: HEWPACK, Singapore
ACEMP

Dynamar International Ltd.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: 26283 RS

CM

SOUTH AFRICA

Hewlett-Packard So Africa (Ply.) Lid.

£.0.Box 120

Howard Place CAPE PROVINCE 7430
Pine Park Center, Forest Drive
Pinelands

CAPE PROVINCE 7405

Tel: (021} 53 7954

Telex: 57-20006

AC.CM EMP

Hewlstt-Packard So Africa (Pty.) Lid.

2nd Floor Juniper House
92 Overport Drive
DURBAH 4067

Tel: (831) 28-4178

Telex: 8-22954

C

Hewlett-Packard So Africa {Pty.) Lid.

8 Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 6001
Ted: 041-3061201
Telex; 24-2916

G

Hewtett-Packard So Africa (Pty.) Lid.

Fountain Center
Kalkoen Str.
Monument Park Ext 2
PHETORIA 0105

Tel: (G12) 45 5725
Telex: 32163

CE

Hewlett-Packard So Africa (Pty.} Ltd.

9 Eastern Service Road

Eastgate Ext. 3

SANDTON 2144

Tel: 802-5111, 802-5125

Talax: 4-20877 SA

Cable: HEWPACK Johannesburg
ACCMEMP

SPAIN

Hewiett-Packard Espafiola, S.A.
Calls Entenza, 321

(8029 BARCELONA

Teh 3/32224 51,3217354
Telex: 52803 hpbee

ACEMP

Hawlett-Packard Espafiola, S.A.
Calle San Vicente S/N

Edlficio Albia II-7B

48001 BILBAOD

Tel: 4/423 83 08

ACEM

Hewlett-Packard Espafiola, S.A,
Crta. de la Coruila, Km. 18, 400
Las Rozas

E-HADRID

Tel: (1) 837.00.11

Telox: 23515 HPE

C.M

Hewlett-Packard Espafiola, S.A.
Avda. 8. Francisco Javier, S/N
Planta 19. Edficio Sevilla 2
41005 SEVILLA

Tel: 54/64 44 54

Telox: 72633

ACMP

Hewlett-Packard Espaniola, 5.A.
isabel La Catolica, 8

46004 YALENCIA

Tak {36) 351 89 44

Telex: 63435

cP

Hewlett-Packard Espafola, S.A.
Av. de Zugararte, 8

Edificio £l Abra 4

Las Arenas-Guecho

VIZCAYA

Tel: {94) 464 3255, 464 2833
Telex: 33032

SWEDEN

Hewlett-Packard Sverige AB
Ostra Tullgatan 3

§-20011 BALMD

Box 6132

Tel: (040} 70270

Telex: (B54) 17886 {via Spénga
office)

CP

Hewlett-Packard Sverige AB
Véstra Vintergatan 9

§-70344 DREBAD

Tek {19} 10-48-80

Teiax: (854) 17886 fvia Spénga office)
c

Hewletl-Packard Sveriga AB
Skatholtsgatan 9, Kista

Box 19

5-16393 SPAKGA

Tel: {G8) 750-2000

Telex: {854) 17886

Telefax: (08) 7527781
ACCMEMP
Hewleti-Packard Sverige AB
Box 266

Topasgatan 1A

§-42123 VASTRA-FROLUNDA
{Gothenburg)

Tek: (031) 83-10-00

Telex: (854) 17886 (via Spénga
office)

ACCMEMP

SUDAN

Mediterransan Engineering & Trading

Co. 1id.

P.0O. Box 1025
KHARTOUR
Tal: 41184
Telex: 24052
cP

SWITZERLAND
Hewlett-Packard (Schwelz) AG
Clarastrasss 12

CH-4058 BASEL

Tel: (61) 33-59-2¢

ACEP

Hewlsii-Packard (Schwelz) AG
7, rue du Bois-du-Lan

Case postale 365

CH-1217 BEYRIN 1

Tek {0041) 22-83-11-11
Telex:27333 HPAG CH
AC,CM.EM.P

Hewleti-Packard {Schweiz) AG
Alimand 2

CH-B967 WIDEN

Tel: (0041)57 3121 11

Toelax: 53933 hpag ch

Cabie: HPAG CH
AC.CM.EMP
Hewlett-Packard (Schweiz) AG
Schwamendingenstrasse 10
8050 ZURICH

Tel: (D041) 1 315 8% 81

Tetex: 823 537 HPAG CH

CP

SYRIA

General Electronic Inc.

Nuri Basha Ahnaf Ebn Kays Strest
P.Q. Box 5781

DAMASCUS

Tel: 33-24-87

Telex; 411215

Cable: ELECTROBOR DAMASCUS
£

Middie East Flecironics
P.0.Box 2308

Abu Rumaneh
DAMASCUS

Tel 33 4582

Talax: 411771

[

TAIWAN

Hewlett-Packard Talwan Lid,
THM Offica

2, Huan Nan Road

CHUNG L, Taoyuan

Tel: (034) $29-666

c

Hewlett-Packard Taiwan Lid.
Kaohsiung Office

11/F, 456, Chung Hsiso fst Road
KAOHSIUNG

Tak (07) 2412318

CE

Hewlett-Packard Talwan Lid.
8ih Floor, Hewlett-Packard Bullding
337 Fu Hsing North Road
TAIPE!

Tel: (02) 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Talpel

AL CMEMP

Ing Lih Trading Co.

6th Floor, 112, Sec. 1,
Chung Hsiao East Road
TAIPEL 100

Tel: (02) 384-8191

Telex: 22804 SANKWANG

A

THAILAND

Unimesa Co. Ltd.

30 Patpong Ave,, Surlwong
BARGHOK 10500

Tel: 235-5727, 234-0981/3
Talex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACEM



Bangkok Business Equipment Lid.

5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671
Telex: 87698-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TOGO

Societs Africaine De Promotion
B.P. 12271

LOBE

Tel: 21-62-88

Telex: 5304

P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.
Cornar McAllister Streat &
Eastern Main Road, Laventille
P.O. Box 732

PORY-OF-SPAIN

Tel: 624-4213

Telex: 22561 CARTEL WG
Cable: CARTEL, PORT OF SPAIN
G, EM,P

Computer and Gontrols Lid.
P.0. Box 51

66 Independence Square
PORT-QF-8PAIN

. Tek 623-4472
! Telex: 3000 POSTLX WG, ACCT

LOOGO AGENCY 1264
AP

Foral Assoc.

8 Fitzgeraid Lane
PORT.OF-8PAIN

Tek 62-36864, 62-39255
Tetex: 22432 FERALCO
Cable: FERALCO

M

TURNISIA

Tunisle Electronique S.A.R.L.
31 Avenue de la Liberie
TUNS

Tel: 280-144

CEP

Tunisle Electronique S.A.R.L.
94, Av. Jugurtha, Mutuetleville
1002 TUNIS-BELYEDERE

Tel: 260144

Telex: 13238

CEP

Corema S.A,

71er. Av, de Carthage

TUMIS

Tol: 253-821

Talex: 12318 CABAM TN

M

TURKEY
E.M.A

“Mediha Eidem Sokak No. 41/6
-~ Yenisehir

ANIKARA

Tel: 319175

Telex: 42321 KTX TR

Cable: EMATRADE ANKARA
M

Tekaim Company Ltd.

lran Caddesi No. 7
Karaklidere

ANKARS

Tal: 275800

Talex: 4255 TKNM TR
CE

Kurt & Kurt A.S.
Mithatpasa Caddesi Ne. 75
Kat 4 Kizilay

ARKARA

Tel: 318875/6/7/8

Telex: 42450 MESR TR

A

Saniva Bilgisayar Sistemieri A.S.
Buyukdera Caddesi 103/6
Gayrettepe

1STANBUL

Tel: 1673180

Talex: 26345 SANI TR

C,P

Best Inc.

Esentepe, Gazetecller Sitesi
Keskin Kalem

Sokak 6/3, Gayretiepe
ISTARBUL

Tek: 172 1328, 173 3344
Telax: 42480

A

UNITED ARAB
EMIRATES

Emitac Ltd.

P.0. Box 1641

SHARJAH

Tel: 561181

Telex: 68136 EMITAC EM
Cable: EMITAC SHARJAH
E.C,M,PA

Emitac Ltd.

P.O. Box 2711

ABU DHARI

Tel: 82041920

Cable: EMITACH ABUDHAB!
Emitac Ltd,

P.0. Box 8381

DUBAL

Tel: 377581

Emitac Lid.

P.0. Box 473

RAS AL KHABAAK

Tel: 28133, 21270
UNITED KINGDOM
ENGLAKD
Hewieti-Packard Lid.
Miller House

The Ring, BRAGKNELL
Berks RG12 1XN

Tel: 0344 424888

Telex: 848733

E

Hewlet{-Packard Lid.
Elstree House, Elstres Way
BOREMAMWGOD, Herts WD6 156G
Tel: 01 207 5000

Telex: 8852716

C.E

Hewistt-Packard Lid.

Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 28N
Tei: 0272 736806

Telox: 444302

CEP

Hewlett-Packard Lid.

9 Bridewel Place

LONBON ECAV 6BS

Tel; 01 583 6565

Telex: 298163

cr

Hewleti-Packard Ltd.
Pontefract Road

NORMANTON, West Yorkshire WFS 1RN

Tel: 0824 895566
Telex: 557355

cr

Hewleti-Packard Ltd.
The Quadrangle
106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655
Telex: 847234

CEP
Hewiett-Packard Ltd.
Avon House

435 Stratford Road
Shirley, SOLIMULL, West Midlands
BOG 4BL

Tek: 021 745 8800
Telex: 339105

CEP
Hewlett-Packard Eid.
Heathside Park Road
Cheadle Heath
$TOCKPORT

Chaeshire

SK3 ORB

Tel: 061-428-0828
Telax: 668068
ACEMP
Hewtett-Packard Ltd.
Harmon House

No. 1 George Street
UXBRIDGE, Middlesex UX8 1YN
Teh 895720 20

Telex: 893134/5
C.OMEM,P
Hewistt-Packard Lid.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 SAR
Tol: 0734 784774
Telex: 847178
ACEMP

NORTHERN IRELAND
Hewlett-Packard ({ireland) Ltd.
Carrickfergus Industrla Centre
75 Belfas! Road, Carricidergus
CO. ANTRIM BT38 8PM

Tel: 09603 67333

CE

Cardlac Services Company
95A Finaghy Road Scuth
BELFAST, BT10 OBY

Toi 0232-625566

Tolox: 747626

M

SCOTLAND
Hewlett-Packard Lid,
1/3 Springburn Place
Ceilage Miltort North
EAST KILBRIDE, G74 3NU
Tel: 03552-49261

Telex: 779615

CE

Hewleit-Packard Lid.
SOUTH QUEEMSFERRY
West Lothian, EH30 876
Tel: (31331 1188

Telex: 72682

C,CM EM,P

UNITED STATES

Alabama
Hewiett-Packard Co.
2100 Riverghase Center
Building 100 - Suite 118
BIRMINGHAM, AL 35244
Tel: (205} 988-0547
ACMP*
Hewlett-Packard Co.
420 Wynn Drive
HUNTSVILLE, Al 35805
Tel: (205} 830-2000
C.0M,E M*

Alaska
Hewleit-Packard Co.
3601 C 8t Suite 1416
ANCHORAGE, AK 99503
Tel: (907) 563-8855
CE

Arizona
Hewlett-Packard Co.
8080 Pointa Parkway Waest
PHOENIX, AZ 85044
Tel: {602} 273-80060
AC.CMEMP
Hewletl-Packard Co,
3400 East Britannia Dr.
Bldg. G, Sulte 124
TUCBON, AZ 85706

Tel: (602) 573-7400
CEmM**

California
Hewlett-Packard Co.
89 South Hilk Dr.
BRISBANE, CA 84005
Tol: (415) 330-2500

c

Hewlett-Packard Co.
5060 E. Clinton Avenue, Sulte 102
FREGND, CA 83727
Tal: (208) 252-6652
C.M

Hawlstt-Packard Co.
1421 8. Manhattan Av.
FULLERTON, CA 82631
Tel: {714) 998-6700
CCMEM
Hewlett-Packard Co.
7408 Hollister Ave. A
GOLETA, CA 93117
Tal: (805) 685-6100
CE

i
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont'd)
Hewiett-Packard Co.
2525 Grand Avenue
LONG BEACH, CA 80815
Tel: (213} 498-1111

G

Hewlett-Packard Co.
5651 West Manchester Ave.
LOS AHGELES, CA 90045
Tel: {213 337-8000
Telex: 910-325-6608

G.M

Hewlett-Packard Co.
3155 Porter Drive

PALO ALTO, CA 94304
Tel: (415) 857-8000

CE

Hewlett-Packard Ce.
4244 So. Market Court, Suite A
SACRARENTO, CA 95834
Tel: (916) §29.7222

A" CEM
Hewlett-Packard Co.
G606 Aero Drive

SAN DIEGO, CA 92123
Tek {618) 279-3200
C.CM.EM
Hewiett-Packard Co.
5725 W. Las Positas Blvd.
PLEASANTON, CA 94566
Tel: (415} 460-0282

C

Hewdett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95054
Tel: (4G8) 988-7000
Telex: 910-338-0586
ACCME
Heawlett-Packard Co.
2150 W, Hilicrest Dr.
THOUSAND OAKSE, CA 91320
{BG5) 373-T00G

CCOME

Colorado
Hewlett-Packard Co.
2945 Center Green Court South
Suite A

BOULDER, CO 80301
Tek: {303) 499-6655
ACE

Hewloti-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303} 6498-5000
AC,CMEM

Connectiout
Hewleit-Packard Co.
500 Syivan Av.
BRIDGEPCRT, CT 06606
Tel: (203) 371-6454

CE

Hewlett-Packard Co.

47 Barnes Industrial Road South
WALLINGFORD, CT 06492
Tel: (203) 265-7801
AC.CMEM

Florida
Hewistt-Packard Co.
2901 N.W, 62nd Strest
FORT LAUDERDALE, FL 33308
Tel: (305) 973-2600
C.EM,P*
Hewlett-Packard Co.
6800 South Point Parkway
Suite 301
JACKSONVILLE, FI. 32216
Tel: (904) 636-9955
CQ‘Mw *
Hewlett-Packard Co.
258 East Drive, Suite B
HMELBOURNE, FL 32801
Tel: (305) 729-0704
CME

Hewlett-Packard Co.
6177 Lake Ellenor Drive
ORLANDO, FL 32809
Tei: {305) 855-2900
AC.CM.EP*
Hewlett-Packard Co.
47060 Bayou Bivd.
Building &

PENSACOLA, FL 32503
Tal: (904) 476-8422
ACM

Hewiett-Packard Co.
5550 W. Idlewild, #150
TAHPA, FL 33614

Tel: (813) 884-3282
CEMP

Georgia
Hewlelt-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex; 810-766-4690
ACCMEM,P*
Hewlett-Packard Co.
3807 Parkway iane
Suite 300

HORCROSS, GA 30082
Tal: {404} 448-1884
CEP

Hawali

Hewlett-Packard Ce.
Kewalahao Piaza, Suits 190
867 South King Strest
HOROLULY, HI 96843

Tal: {808) 526-1555
ACEM

idaho
Hewlett-Packard Co.
11308 Chinden Blvd.
BOISE, 1D 83707

Tel: {208) 323-2700
c

iflinois
Hewlstt-Packard Co.
304 Eidorado Road
P.O. Box 1607
BLOCMINGTOM, IL 61701
Tal: (308) 662-8411
ACEM**

Hewlett-Packard Co.
525 W. Monroe, #1308
CHICAGD, IL 80606
Tei: {312) §30-0010

c

Hewiett-Packard Co.
1200 East Diehi Road
MAPERVILLE, IL 60566
Tel: {312) 357-8800

C

Hewiatt-Packard Co.
5201 Toilview Drive
ROLLING MEADOWS, |1 60008
Tel: (312) 255-8600
Telex: $10-687-1066
ACLCMEM

Indiana
Hewlett-Packard Co.
11911 K. Meridian 51.
GARMEL, IN 46032
Tal: (317) 844-4100
AC,CMEM
Mewiett-Packard Co.
111 £. Ludwig Road
Suite 108

FT. WAYNE, N 46825
Tel: (219) 482-4283
CE

iowa

Hewiatt-Packard Co.
4070 22nd Av. SW
CEDAR RAPIDS, 1A 52404
Tel: (319) 390-4250
C.EM

Hewlett-Packard Co.
4261 Corporate Dr.
WEST DES MOIMES, 1A 50265
Tel: {515) 204-1438

Anr .C,M‘ )

Kansas

Hawiatt-Packard Co.

7804 East Funston Road, Suite 203
WICHITA, KS 67207

Tel: (316} 684-8491

CE

Kentucky

Hewleti-Packard Co.

10300 Linn Station Road, Suite 106
LOUIBVILLE, KY 40223

Tel: (502) 426-010C

ACM

Louisiana
Hewlett-Packard Co.
160 James Drive East
8T. ROSE, LA 70087
P.0, Box 1448
KEMNER, LA 70063
Tel; (504) 467-4100
ACEMP

Faryland
Hewleit-Packard Co.
3701 Koppers Street
BALTHAORE, MD 21227
Tel: {3G1) 644-5800
Telex: 710-862-1943
AC.CM.EM

Hewlatt-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: {301) 848-6370
AC.CM.EM

Massachusetis
Hewleti-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617} 682-350C

A C.CMEM,P"
Hewlett-Packard Co.
32 Hartweil Avenue
LEXINGTON, MA 02173
Tei: {617) 8618960
CE

Michigan
Hewiett-Packard Co.
4326 Cascade Road S.£
GRAND RAPIDE, M| 43506
Tel: (616) 9571970

CM

Hewlett-Packard Co.
39550 Orchard Hili Piace Drive
WOV, Ml 48050

Tal: (313} 349-8200
ACEM
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY, Mi 48084

Teh {313) 643-6474

C

Minnesota
Hewiett-Packard Co.
2025 W, Larpentaur Ave.
ST, PAUL, MN 55113

Tel (812) 644-1100
ACCMEM

Missouri

Hewlett-Packard Co.

1001 E. 1015t Tarrace Suite 120
KANSAS CITY, MO 64131-3368
Tel: {816) 941-0411
AC.CMEM

Hewlett-Packard Co.

13601 Hollenberg Drive
BRIDGETON, MO 63044

Tal: {314) 344-5100

ACEM

Mebraska
Hewlefi-Packard
11626 Nichoias St.
OMAHA, NE 68154
Tel: (402} 483-030C
CEM

Mew Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07653
Yet: {201) 265-5C00
AC.CM.EM
Hewlett-Packarg Co.
20 New Engiand Av. West
PISCATAWAY, NJ 08854
Tel: (201) 562-6100
ACCME



D

MNew Mexiceo
Hewlett-Packard Co.
7801 Jefferson N.E.
ALBUGUERQUE, NM B7 109
Tel: (505) 823-6100

C.EM

Hewlett-Packard Co.
1460 Trinity Dr., Suite 3
LOS ALAMOS, NM 87544
Tel: {505) 662-8700

CE

Mew York
Hewlett-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
ACEM
Hewletit-Packard Co,
89600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621

C.E

Hewlett-Packard Co.
200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-9950
ACCMEM
Hewlett-Packard Co.
7641 Henry Clay Bivd.

+ LIVERPOOL, NY 13088

Tel: (315) 451-1820
ACCMEM
Hewlelt-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Sireet & 8th Avenue
MANHATTAN NY 10119

Tel: (212) 971-0800

CM

Hewlett-Packard Co.

15 Myers Corner Rd.
HoHowbrook Park, Suite 20
WAPPINGER FALLS, NY 12580
Tel: (914) 298-8125

CM.E

Hewleti-Packard Co.

2975 Wesichester Avenue
PURCHASE, NY 10577-2580
Tel: (514} 935-8300
C.CME

Hewlatt-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797

Tel: (516) 682.7800
AC.CM.EM

Morth Caroline
Hewlstt-Packard Co.
305 Gregson Dr.
CARY,NC 27511

. Tel: (919) 467-8600
'COMEM,PT

Hewlett-Packard Co.
9600-H Southern Ping Blvd.
CHARLOTTE, NC 28210

Tel: {704) 527-8780

C L]

Hewlett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27420
Tel: (919) 852-1800
AC.CMEM.P*

Chio
Hewlett-Packard Co.
2717 §. Arlington Road
AKRON, OH 44312

Tel: {216) 644-2270
CE

Hewlett-Packard Co.
4501 Erskine Road
CINCINNATY OH 45242
Tel: (513) 831-8870
C.M

Hewlett-Packard Co.
15885 Sprague Road
CLEVELAKD, O+ 44138
Tel: {216) 243-730C
ACCMEM
Hewlet{-Packard Co.
3080 Springboro Pike
HIARISBURG, OM 45342
Yol {513) 433-2223
AGCME* M
Hewlett-Packard Co.
{One Maritime Ptaza, 5th Floor
720 Water Street
TOLEDD, OH 43604
Tel: (418) 242-2200

C

Hewlett-Packard Co.
875 Brooksedge Bivd.
WESTERVILLE, OH 43081
Tel: (614) 891-3344
C.CM,E*

Cklahoma
Hewlett-Packard Co.

3525 N.W. 56th §t1.

Suite C-100

OKLAHOMA CITY, OK 73112
Tol: (405) 948-0499

CE* M

Hewlett-Packard Co.

3840 S. 103rd E. Ave., #100
TULSA, OK 74146

Tel: (918) 665-3300
A**CEM® P*

Oregon
Hewlelt-Packard Co.
9255 8. W. Plonear Court
WILSONVILLE, OR 87070
Tel: (503) 682-8000
ACE* M

Pennsylvania
Hewlett-Packard Co.
50 Dorchester Rd.
HARRISBURG, PA 17112
Tel: (717) 657-5800

c

Hewlett-Packard Ce.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
ACEM

Hewiatt-Packard Co.
2750 Monros Boulevard
VALLEY FORGE, PA 19482
Tel: (2115) 666-8000
AC,CM E.M

South Carolina
Hewleit-Packard Co.
Brookside Park, Suite 122
1 Harbison Way
COLURMSBEA, SC 29210
Tel: (803} 732-0400

CM

Hewlett-Packard Co.
545 N. Pleasantburg Dr.
Suite 10¢

GREEWYILLE, SC 29607
Tel: (803) 232-8002

C

Tennessee
Hewlett-Packard Co.
One Energy Centr. Suite 200
Pallissippi Pkwy.
KNOXVILLE, TN 37932
Tel: (615) 966-4747
ALCM
Hewleti-Packard Co.
3070 Directors Row
Directors Square
SMEMPHIS, TN 38131
Tak (901) 346-8370
ACM
Hewlett-Packard Co.

220 Great Circie Road, Suite 118

RASHVILLE, TN 37228
Tel {615) 255-1271
ACEMP

Texas
Hewlett-Packard Co.
1826-P Kramer Lane
AUBTIN, TX 78758
Tel: {512) 835-6771
CEP”
Hewistt-Packard Co.
5760 Cromo Dr

EL PASO, TX 79912
Tel: (915) 833-4400
CE* M**
Hewlsti-Packard Co.
3952 Sandshelt Drive
FORT WORTH, TX 76137
Ted: {817) 232-8500
Cc

Hewlett-Packard Co.
10535 Herwin Drive
HOUSYON, TX 77036
Tel: (713} 776-6400
ACEMP*
Hawlatt-Packard Co.
3301 Royal Lane
IRVING, TX 75063
Tel: (214) 868.3377
CE
Hewlett-Packard Co.
108 E. Yoronto, Sults 100
McALLEN, TX 78503
Tel: {512) 630-3030
c

Hewletd-Packard Co.

930 E. Campbeli Rd.
RICHARDSON, TX 75081

Tel: {244} 231-6101
AC.CMEM,.P*
Hewlait-Packard Co,

1020 Central Parkway South
SAN ANTONIO, TX 78232

Tak (512) 494-9336
ACEMP*

Utah

Hewlait-Packard Co.
3530 W. 2100 South St
SALT LAKE CITY, UT 84119
Tek {801) 974-1700
ACEHM

Yirginia
Hewtett-Packard Co,
B840 Greanbrier Circle
Suite 101

CHESAPEAKE, VA 23320
Tal: (804) 424-7105
C.EM

Hewlett-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23060
Tel: (804) 747-7750
ACEMP*
Hewlet!-Packard Co.
Tangiewood West Bldg.
Suite 240

3959 Etectric Road
ROAMOKE, VA 24018
Tal: (703) 774-3444
CEP

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE WA 98006
Tel: (206) 643-4000
ACCMEM
Hewlett-Packard Co.
North 708 Argonne Road
GPOWANE, WA 509212.2793
Tel: (508) 9227006

c

West Virginla
Hewlett-Packard Co.
501 56th Street
CHARLESTOR, WV 25304
Tok {304) 925-0482
ACM

Wisccnsin
Hewlett-Packard Co.
275 N, Corporate Dr.
BROGKFIELD, Wi 53005
Tel; (414) 794-8600
ACE" M
URUGUAY

Pablo Ferrando SA.C. el
Avenida Italia 2877
Cagilla de Correo 370
MONTEVIDEO

Tel: 80-3805

Telex: Pubiic Booth 801
ACMEM

= T



SALES & SUPPORT OFFICES

Arranged alphabetically by country

URUGUAY (Cont'd)
QOtympia de Uruguay S.A.
Magquines de Cficina
Avda, del Libertador 1997
Casilia de Correos 6644
HONTEVIDEQ

Tel: 911809, 98-3807
Telex: 6342 CROU UY

p

VENEZUELA

Hewleit-Packard de Venezueia C.A.
3A Transversai Los Ruices Norte
Edificic Segre 28 3

Apartado 50933

CARACAS 1050

Tei: (582} 239-4133

Teiox: 251046 HEWPACK

A CCM.E M P

Hewdait-Packard de Venezuela, C.A.
Cendro Ciudad Comerciat Tamanaco
Nivel C-2 {Nugva Ftapa)

Local 53HG5

Chuao, CARACAS

Tel: 928291

P

Albis Venezolana S.R.L.
Av, Las Marias, Ota, Alix,
El Pedregal

Apartado 81025
GARACAS 1080A

Tel: 747984, 742146
Telex; 24009 ALBIS VC
A

Tecnologica Medica del Cariba, C.A.

Mullicentro Empresarial del Este
Ave, Libertador

Edif. Libertador

Nucteo "G - Oficina 51-52
CARACAS

Tel: 338867/333780

M

Hewlstt-Packard de Venezuela C.A.
Residencias Tia Betty Local 1
Avenida 3 y con Calle 75
HMARACAIBO, Estado Zulia
Apartado 2646

Tel: (5861) 80304

Telex: 62464 MPMAR

CE*

Hewlet-Packard de Venszuela C.A.
Urb. L.omas de Este

Torre Trebol — Pise 11

YALEKCIA, Estado Carabobo
Apartado 3347

Tek (5841} 222992

CP

YUGOSLAVIA
Do Hermes

General Zdanova 4
YU-11000 BEOGRAD
Tel: (091) 342 641
Telox: 11433
ACEMP

Do Hermes

Celovska 73
YU-61000 LSUBLJANA
Tel: (061) 553 170
Telex: 31583
ACEMP
Elekirotehna

Tiiova 5%

YU-61000 LJUBLJIANA
Ci

Bo Hermes

Kraija Tomislava 1
YU-71000 SARAJEVC
Tel: {071} 35 859

Telex: 41634

c*p

ZAIRE

Gomputer & Industrial Engineering
25, Avenue de la Justics
B.P. 12797

KINSHASA, Gombe

Tel: 32063

Telex: 21552

P

ZAMBIA

R.J. Titbury {Zambia) L1d.
P.0. Box 32792

LUSAKA

Tel: 215590

Telex: 40128

E

ZIMBABWE

Fleld Technical Sales {Private) Limited
45, Kelvin Road North

P.C. Box 3458

SALISBURY

Tel: 705 231

Telex: 4-122 RH

EP
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