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CERTIFICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material 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 the Buyer,
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another
country,

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

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

For any assistance, contact your nearest Hewleti-Packard Sales and Service Office. Addresses are provided in
this manual,




SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class I instrument (provided
with a protective earth terminal).

BEFORE APPLYING POWER
Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the product in-
put wiring terminals, power cord, or supplied power
cord set.

SAFETY SYMBOLS
A [nstruction manual symbol: the product will be
marked with this symbol when it is necessary for the

user to refer to the instruction manual (refer to Table
of Contents.)

5 Indicates hazardous voltages.

== Indicates earth (ground) terminal.

‘M_I The WARNING sign denotes a hazard.
It calls attention to a procedure, practice, or the like,
which, if nat correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a
WARNING sign until the indicated conditions are
fully understood and met.

CAUTION | The CAUTION sign denotes a hazard. It

calls attention to an operating procedure, practice, or
the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part
or all of the preduct. Do not proceed beyond a
CAUTION sign until the indicated conditions are fully
understood and met.

[ WARNING I

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could re-
sulting personal injury. (Grounding one conduc-
tor of a two conductor outlet is not sufficient
protection).

Whenever it is likely that the protection has
been impaired, the instrument must be made
inoperative and be secured against any unin-
tended operation.

If this instrument is to be energized via an
autotransformer (for voltage reduction) make
sure the common terminal is connected to the
earth terminal of the power source.

Servicing instructions are for use by service
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy
available at may points may, if contacted, result
in personal injury.

Capacitors inside the instrument may still be
charg-d even if the instrument has been discon-
nected from its source os supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of
the same current rating and type (for exam-
ple, normal blow, time delay, etc.) Do not use
repaired fuses or short circuited fuseholders.




ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static discharge)
protected environment. This is because most of the semi-conductor
devices used in this instrument are susceptible to damage by slatic
discharge.

Depending on the magnitude of the charge, device substrates can be
punctured or destroyed by contact or mere proximity of a static charge.
The results can cause degradation of device performance, early failure,
or immediate destruction.

These charges are generated in numerous ways such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices.

When handling or servicing equipment containing static sensitive
devices, adequate precautions must be taken to prevent device damage
or destruction.

Only those who are thoroughly familiar with industry accepted
techniques for handling static sensitive devices should attempt to
service circuitry with these devices.

In all instances, measures must be taken to prevent static charge
build-up on work surfaces and persons handling the devices.
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HERSTELLERBESCHEINIGUNG

Hiermit wird bescheinigt, dafl das Gerat/System
8508A
in Ubereinstimmung mit den Bestimmungen von Postverfiugung 1046/84 funkenstort ist.
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LEer preulsenen DUNUESPOsSL wurde dds 1NvVerkenroringeil Gleses \ardles/ oy siellls dilgeieliyl ula uie
Berechtigung zur Uberprufung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Zusatzinformation fur Mefl- und Testgerite

Werden Mefl- und Testgerite mit ungeschirmten Kabeln und/oder in offenen Meflauftbauten
verwendet, so ist vom Betreiber sicherzustellen, dafi die Funk-Entstorbestimmungen unter
Betriebsbedingungen an seiner Grundsticksgrenze eingehalten werden.

MANUFACTURER'S DECLARATION

This is to certify that this product 8508A meets the radio frequency interference requirements of
directive 1046/84. The German Bundespost has been notified that this equipment was put into
circulation and was granted the right to check the product type for compliance with these
reguirements.

Note: If test and measurement equipment is operated with unshielded cables and/or used for
measurement on open set-ups, the user must ensure that under these operating conditions, the
radio frequency interference limits are met at the border of his premises.
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General Information

1-0

Figure 1-1. The HP 8508A Vector Voltmeter




General Information

General Information Section 1
%

1-1 INTRODUCTION

This service manual contains information required to install, test, adjust and service the Hewlett-Packard Model
8508A Vector Voltmeter. The HP 8508A is shown in Figure 1-1.

On the title page of this manual is a Microfiche Part Number. This number can be uscd to order 4 x 6 inch micro-
film transparencies of the manual. Each microfiche contains up to 96 photo duplicates of the manual pages.

1-2 SPECIFICATIONS

Instrument specifications are listed in Table 1-2 of the Probe Modulc Insert. These specifications are the perform-
ance standards or limits against which the instrument is tested. The Probe Module Insert document contains the
specifications relevant when the Probe Module is inserted into the HP 8508A Vector Voltmeler mainframe.

1-3 SAFETY CONSIDERATIONS

This instrument is a Safety Class 1 instrument (provided with a protective carth terminal). The instrument and
manual should be reviewed for safety markings and instructions before operation. The WARNINGS indicate the
possibility of personal danger and CAUTIONS indicate the possibility of instrument damage.

1-4 INSTRUMENTS COVERED BY MANUAL

Attached to the instrument is a serial number plate. The serial number is in the form XXXXUXXXXX. The first
four digits and the letter comprise the serial prefix which is the same for all identical instruments. The serial prefix
only changes when a change is made (o the instrument. The last five digits comprise the serial number which is
unique for cach instrument. The content of this manual applies to instruments with the serial prefix(es) listed under
SERIAL NUMBERS on the title page of this manual.

An instrument manufactured after the printing of this manual may have a serial number prefix that is not listed on
the title page. The unlisted serial number prefix indicates that the instrument is diffcrent from those described in
this manual. The manual for this new instrument is accompanied by a Manual Changes supplement. This supple-
ment contains “change information” that explains how to adapt the manual to the new instrument.

In addition to change information, the supplement may also contain information for correcting errors in the manual.
To keep this manual as current and as accurate as possible, Hewlett-Packard recommends that you periodically
request the latest Manual Changes supplement. The supplement for this manual is identified by the manual print
date and part number (both of which appear on the manual title page). Complimentary copies of the supplement
arc available from Hewlctt-Packard. For information concerning a serial number prefix that is not listed on the page
or in the Manual Changes supplement, contact your nearest Hewlett-Packard office.
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General Information

1-5 DESCRIPTION

The HP 8508A Vector Voltmeter is a dual-channel, autoranging receiver which measures the voltages of two CW
signals and the phase difference between them. The following diagram shows the vector relationship between two
signals at the same frequency and the way that one is used as a phase reference in the HP 8508A.

A
8
B-A B
// Phase
B-A Phase
Use A as
o A
Phase Ref

Figure 1-1. Vector Signals

The measurements are either of a single channel or the ratio between the two channels, and results displayced as
voltage or power (in linear or log units), normalized magnitude and phase angle, or real and imaginary components.
In addition the HP 8508A has built-in procedures for simple network analysis. The HP 8508A has two configura-
tions - the first providing two high impedance probe inputs with a frequency range from 100kHz to 1GHz, and the
second providing two 50 ohm type-N conncctor inputs with a frequency range of 300kHz to 2GHz. The configura-
tion can be changed by replacing the instrument’s input module.

The HP 8508A can be used in applications where vector signal information is required at low cost - particularly in
the design, manufacture or service of RF assemblies. The HP 8508A is a simple, high-sensitivity, receiver and can be
used with any source, including one that is part of the device to be tested. Its built-in HP-1B interface for program-
ming allows it to be used as an economical tool in automated production environments.

Typical mcasurements include voltage, power, gain or loss, impedance and phase matching. Measurements can be

made either from the mput to the output of the device, or by probing within the device. Other measurements
include transmission and reflection - procedures that include test system calibration against known standards.
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General Information

A typical setup includes a source (which may be part of the device to be tested), a reference path and a measure-
ment path. Cables, adapters and other accessories required depend on the application. The following diagram shows

an example setup.

HP8508A

"A'Input  "B" Input

Module Under Test

Souice i Reference Path

Measurerment Path

Device Under Test |

Figure 1-2. Typical Probing Set-up
In order for the source to be suitable for use with the HP 8508A, it has to mcet certain specifications. It must
produce a stable CW signal at the frequency of interest, with no modulation.
1-6 OPTIONS

The instrument is available either with a bail handle and front cover or in a form suitable for rack mounting. Front
handles and rack mounting flanges are also available.

Mechanical Options
Bail Handle Option 001. Adds bail handle and front cover,
Front Handle Kit Option 907. Ease of handling is increased with front-panel handles.

Rack Flange Kit Option 908. This kit contains all necessary hardware and installation instructions for mounting the
Vector Voltmeter in a rack with 482.5 millimeter (standard 19 inch) spacing, .

Rack Flange and Front Handle Combination Kit Option 909. This kit is not simply a front handle kit and a rack
flange kit packaged together. The combination is made up of unique parts which include both functions.
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General Information

Documentation Options

Extra Manual Set Option 910. Provides an additional copy of the Operating and Service Manual and the User’s
Guide (English version).

Japanese User’s Guide Option 030. Substitutes the Japanese version of the User’s Guide for the English version.
French User’s Guide Option 031. Substitutes the French version of the User’s Guide for the English version.
German User’s Guide Option 032. Substitutes the German version of the User’s Guide for the English version.
Italian User’s Guide Option 033. Substitutcs the Italian version of the User’s Guide for the English version.

Spanish User’s Guide Option 034. Substitutes the Spanish version of the User’s Guide for the English version.

Support Option

Extended Hardware Support Option W30. Provides an additional 2 years of return-to-HP hardware service support.

1.7 ACCESSORIES SUPPLIED

The accessories supplied with the instrument are:
* An appropriate power cable (see Section 2).

* An Operating and Service Manual

* A User’s Guide

* Bench/rack mount capability
* Accessory kit

1-8 EQUIPMENT AVAILABLE FOR USE WITH THE HP 8508A

A printer and controller can be used with this instrument.

14



1.9 RECOMMENDED TEST EQUIPMENT

Table 1-1 lists the test equipment required for testing, adjusting and servicing the Vector Voltmeter. The Critical

General Information

Specifications column describes the essential requirements for each piece of test equipment. Other equipment can
be substituted if it meets or exceeds the critical specifications.

Table 1-1. Recommended Test Equipment

Instrument Critical Specification Recommended Use*
Model

Synthesized Signal Frequency Range 100kHz to 1000MHz HP 8657A P,A O

Generator Qutput Level -60dBm to +13dBm

Power Divider de to 18GHz, 50chm, Insertion Loss 6dB, HP 11636A P,AO
Tracking <0.4dB

DVM Sensitivity ImV HF 3456A A
Range to 1.0V

AC Calibrator Frequency Output of 20kHz Datron 42000 A
Output Level 100mV +20uV

50 ohm Termination 50 ohm, Type-N (m), SWR <1.01 HP 909A Opt 012 P,AO

Dual Channel Synthesizer | Frequency Range 0 to 13MHz HP 3326A P
Output Level -106dBm to +19dBm
Phase Offset +175 deg
Independent adjustment on both channels for
both magnitude and phase.

Attenuator 0-110dB in 10dB steps HP 8496A, /G Opt 8%0 P
Calibration Certificate required.

Attenuator Diriver Required for HP 8496G HP 11713A P

RF Power Meter 100kHz to 4.2GHz (with Power Sensor) HP 436A or HP 438A AP
1mV Reference Output
NBS Traceable

Power Sensor 50 ohm, 100kiz to 4.2GHz HP 84821A A
SWR 1.2, luW to 100mW

Oscilloscope Bandwidth S0MHz HP 54200A A
Sensitivity ImV /div
Sweep Speed 0.2us/div

Accessory Kit HP 11570A P,AO

* P = Performance, A = Adjustment, T = Troubleshooting, O = Operation

NOTE: The HP 8496A /G attenuator should be calibrated within 0.03dB for the 10dB through 60dB steps.
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Installation

Installation Section 2

P

2-1 INTRODUCTION

This section provides installation instructions for the Hewlett-Packard Model 8508A Vector Voltmeter and its
accessories. This section also includes information about initial inspection and damage claims, preparation for use,
packaging, storage and shipment.

2-2 INITIAL INSPECTION

WARNING

IF THERE IS ANY SIGN OF SHIPPING DAMAGE TO THE
INSTRUMENT, DO NOT APPLY POWER. RETURN THE
INSTRUMENT TO THE NEAREST HEWLETT-PACKARD
OFFICE FOR CHECKING.

Inspect the shipping container for damage. If the shipping container or cushioning material is damaged, it should be
kept until the contents of the shipment have been checked for completeness and the instrument has been checked
mechanically and electrically. The Performance Tests check the complete specification of the instrument.

If the contents of the shipment are incomplete, if there is mechanical damage or defect, or if the instrument per-
formance fails to meet specification, notify the nearest Hewlett-Packard office. If the shipping container is damaged
or the cushioning material shows signs of stress, notify the carrier as well as the Hewlett-Packard office. Keep the
shipping material for the carrier’s inspection. The Hewlett-Packard office will arrange for repair or replacement at
Hewlett-Packard’s option without waiting for a claims scttlement, providing that Hewlett-Packard and/or the
carrier are notified within 12 days of shipment.
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Installation

2-3 PREPARATION FOR USE
WARNING

TO AVOID THE POSSIBILITY OF INJURY OR DEATH, THE FOLLOWING PRECAUTIONS MUST BE
FOLLOWED BEFORE THE INSTRUMENT IS SWITCHED ON.

(A) NOTE THAT THE PROTECTION PROVIDED BY GROUNDING THE INSTRUMENT CABINET MAY BE
LOST IF ANY POWER CABLE OTHER THAN THE THREE-PRONGED TYPE SUPPLIED IS USED TO
COUPLE THE AC LINE VOLTAGE TO THE INSTRUMENT.

(B) IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-TRANSFORMER TO REDUCE OR
INCREASE THE LINE VOLTAGE, MAKE SURE THAT THE COMMON TERMINAL IS CONNECTED TO

THE NEUTRAL POLE OF THE POWER SOURCE.

I | al &Y 1!!!TII

(C) THE POWER CABLE PLUG SHALL ONLY BE INSERTED INTO A SOCKET OUTLET PROVIDED WiTH
A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION MUST NOT BE NEGATED BY THE USE
OF AN EXTENSION CORDN WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

2-4 POWER REQUIREMENTS

The instrument requires a power source of 100/120/220/240V AC (+5%, -10%), 48 to 440Hz, singlc phase. The
maximum power consumption is typically 40VA.

2-5 LINE VOLTAGE SELECTION AND FUSE

The line voltage is selected by the rear panel switch,
CAUTION

Before connecting the instrument to a power outlet ensure that
the line voltage selector is correctly set, and that a fuse of the
correct rating is fitted.

Fuse ratings are given in the table below:

Table 2-1. Fuse Ratings

Nominal Fuse HP Part
Line Rating Number
100/120V T1.25A/250V 12110-0305
220/240V TO.75A/250V | 2110-0360

22



Installation

2-6 POWER CABLE

The instrument is equipped with a three-wire power cable. When connected to a power outlet, this cable grounds
the instrument case. The type of power cable shipped with each instrument depends on the country of destination.
Refer to Figure 2-1 for part numbers of the power cable and plug configurations available. The number shown
below each plug is the Hewlett-Packard part number of a power cord equipped with that plug. If the appropriate
power cord is not included with the instrument, notify the nearest Hewlett-Packard Sales and Service Office and a
replacement will be provided.

ERGENE

8120~-2104 B12C-13569 8120 ~1489 81201373 us 8120-2956 §120- 421

B120-4754 AP

Figure 2-1. Plug Configurations

The colour code used in each over cable is given below:

Table 2-2. Colour Codes

Line: Brown
Neutral: Blue
Ground: Green/Yellow

2-7 OPERATING ENVIRONMENT

Temperature:

Humidity:

Altitude:

The instrument may be operated in temperatures from (° Centigrade to +50° Centigrade.
The instrument may be operated with humidity up to 90% up to 40° Centigrade. However, the
instrument should also be protected from temperature extremes which may cause condensation

within the instrument.

The instrument may be operated at altitudes up to 4600m (15000ft).
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2-8 MATING CONNECTORS

Table 2-3 lists the connectors which mate with the instrument ports.

Table 2-3. Mating Connectors

Connector Type | Mating Connector
Part Number

PROBE POWER |(m) S5060-0466

TEST OUT BNC (f) | 1250-1448
OUTPUT 1 BNC (f) | 1250-0448
OUTPUT 2 BNC () | 1250-0448
HP-IB ) sce Table 24

2-9 RACK MOUNTING

Figure 2-2 illustrates the Rack Mount Kits available for use with the HP 8508A.

AR

Figure 2-2, Rack Mount Kits
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2-10 HEWLETT-PACKARD INTERFACE BUS (HP-IB)

This section contains information for installing the HP 8508A Vector Voltmeter into a Hewlett-Packard Interface
Bus (HP-IB) system,

The HP-IB is Hewlett-Packard’s implementation of IEEE Standard 4388-1978 (Digital Interface for Programmable
Instrumentation). This standard defines a physical interface and protocol which enables the remote control of

instrumentation systems.

2-11 HP-1B CONNECTOR

TYPE 57 MICRORIBBON CONECTOR

Logic Levels
The HP-1B logic levels are TTL @
compatible ie. the true (1) state is /
0 to +0.5Y DC and the false (0) SIGNAL COMMON g SHIELD
state is +2.5 to +5V DC. SIGNAL COMMON TWISTED wiTH min 11 (1|3 [ |[| avn
‘ ) SIGNAL COMMON TWISTED wiTH pixy 10 ||| [22) (18||| sma
Mating Connector SIGNAL COMMON TWISTED WITHPIN ¢ ||| 3] 1
SIGNAL COMMON TWISTEDWITH Pin 8 |[{[Z8) (||| nDac
HP 1251-0293: SIGNAL COMMON TWISTED WITH PIN 7 Al nreo
Amphenol 57-302040 SIGNAL COMMON TWISTED WITH PIN 6 ||| 8] [61{|| pav
ren ||| & o
o108 |i08) [E]]1 pioa
pio7 |}| (8 [T o103
o1oe {||[[4] TZ1H| ovoz
D108 {@J DIO
\&

Figure 2-3. HP-IB (rear panel) Connector

The HP-IB connector on the rear panel of the HP 8508A provides the physical interface to connect the HP 8508A
into an HP-IB system, Figure 2-3 illustrates the connector pin configuration, Devices in the HP-1B system may be
interconnected in any suitable arrangement (star, delta, etc) using the HP-IB cables listed in Table 2-4. However,

the cable length restrictions should be observed.

tl\)
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2-12 HP-IB CABLES

Table 2-4 lists the HP-IB cables available:

Table 2-4. HP-1B Interface Cables

HP Part Numbers Cable Lengths
HP 10833A 1m (3.3f1)

HP 10833B 2m (6.6ft)

HP 10833C 3m (13.2(t)
HP 10833D 0.5m (1.6ft)

To achieve design performance restrictions are placed on the length of the HP-IB system cable as follows:

1. The total length of HP-IB cable use to interconnect devices on the HP-IB must not exceed 2 meters (6 feet) times

the number of devices in the system

2. The total length of HP-IB cable used to interconnect all devices must not exceed 20 meters (65 feet).

2-13 HP-IB ADDRESS SELECTION

The HP-IB address is selected via the front panel. Press [SHIFT] [VIEW ADDRESS] and use the arrow keys to

scroll to the desired number.




Table 2-5. HP-1B Address Codes

Address

Address Characters

Decimal

Talk

Listen

oW a B WD

— =T OMmOmoOm>E

W s NAL X T <O HrIODWOZZLr- R

R I~ Y - N Y oL R — O - .

¥YoloA -

Installation
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2-14 STORAGE AND SHIPMENT

Environment

The instrument may be stored or shipped in environments within the following limits:

Temperature: -40° Centigrade to +75° Centigrade.
Humidity: up to 90% at 65° Centigrade.
Altitude: 15300m (50000ft).

The instrument should also be protected from temperature extremes which may cause condensation inside it.

Packaging

Tagging for Service: If the instrument is being returned to Hewlett-Packard for service, please complete one of
the blue repair tags located at the front of this manual and attach it to the instrument.

Original Packaging: Containers and material identical to those used in the factory packing are available
through Hewlett-Packard offices. If the instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of service required, model number and full
serial number. Also mark the container “FRAGILE” to ensure careful handling,

Other Packaging: The following general instructions should be used for re-packaging with commercially

available materials.

{(a) Wrap the instrument in heavy paper or plastic. (If shipping to Hewlett-Packard office or service centre, attach a
tag indicating the type of service required, return address, model number and full serial number.)

(b) Use a strong shipping container. A double-walled carton of 350-pound test material is adequate.

(¢) Usc a layer of shock absorbing material 70mm to 100mm (3 to 4 inch) thick around all sides of the instrument to
provide firm cushioning and prevent movement inside the container. Protect the control panel with cardboard.

(d) Securely seal the shipping container.
(e} Mark the shipping container “FRAGILE” to ensure careful handling.

(f) In any correspondence, refer to the instrument by model number and full serial number.
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Operation Section 3

3-1 GETTING STARTED

3-2 INTRODUCTION
This section provides complete operating information for the Vector Voltmeter. The items covered include:
* detailed descriptions of each front and rear panel key, connector, switch and display

* general and detailed operating mstructions
* information on remote operation

3-3 OPERATOR’S MAINTENANCE

The only maintenance you as an operator should normally perform is replacement of the primary pbwer fuse. Fuses
may be ordered under HP Part Number 2110-0305 (T1.25A/250V) for 100/120Vac operation or under HP Part
Number 2110-0360 (T0.75A/250V) for 220/240Vac operation.

You can perform an automatic calibration sequence by pressing [CAL TEST].

All other maintenance should be referred to qualified service personnel.
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3-4 NEW USER INTRODUCTION

32

WARNING
Before the Vector Voltmeter is switched on, all protective earth
terminals, extension cords, autotransformers and devices
connected to it should be connected to a protective earth
grounded socket. Any interruption of the protective earth
grounding will cause a potential shock hazard that could result
in personal injury.

For continued protection against fire hazard, replace the line
fuse with only a 250V fuse of the same rating. Do not use
repaired fuses or short-circuited fuse holders.

CAUTION
Before the Vector Voltmeter is switched on, it must be set to the
same fine voliage as ihe power source or damage io the instrument
may result,
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AN

ATTENTION
Static Sensitive
Devices

Don't zap your inpuf probes!

The probes of the HP 8508A are susceptible to damage from electro-static discharge (ESD). Comply with the
following precautions to help avoid damage to your probes.

Anti-static precautions
Never touch the tip of the probe.

Eliminate ESD on the body by wearing a snug-fitting ground strap that is connected to earth ground through a 1M
ohm resistor.

Eliminate ESD on the work surface by using a grounded anti-static bench mat. Optional floor mats provide an extra
measure of protection especially in areas with floor carpet. Never use this product on a carpeted work surface

unless the carpet is of a conductive type specifically designed to eliminate ESD.

Do not introduce ESD into the Device Under Test (DUT) while using the probes. If an unprotected person touchces
a part of the DUT, a static surge could damage the DUT as well as the probes.

Always refit the protective cover when the probe is not in use.

Mechanical abuse

The tips of the probes are fragile and can break if the probe is dropped.
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3-5 FRONT PANEL FEATURES

HEWLETT
d PACHARD  secTon s ER

Figure 3-1. Front Panel

MEASUREMENT KEYS

Introduction

The following four keys operate similarly. One press lights the LED and the measurement result is shown in the
appropriate display window. A second press turns off the LED and the measurement result. Any single measure-
ment is available and any combination can be chosen by selecting the required measurements. Note that A, B/A
mag and B, B-A phase combinations can be selected using shifted functions (that is, pressing [SHIFT] and the
appropriate key). If a new measurement is selected which uses the same display as an existing measurement, the
existing measurement will be turned off (for example, selecting Phase when B is displayed will turn B off}.

A

Measures the amplitude of A. Default is mV on Display 1, changeable to dBuV by toggling the [DISPLAY] key to
dB. Power can be displayed by pressing the [POWER MEAS] key and sclecting either 50 or 75 ohms with the
[SYSTEM IMPD] key. Units available are uW and dBm.

B
Operates in the same way as A bul the value appears on Display 2, units are controlled by the [DISPLAY] key.

B/A mag
Measures the B/A ratio, Default is lincar units on Display 1, changeable to dB using the [DISPLAY] key.

B-A phase
Measures the phase of B with respect to A, in degrees.

3-4
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A, B/A mag
Places the A measurement in Display 1 and the B/A measurement in Display 2.

B, B-A phase
Places the B measurement in Display 1 and the B-A phase in Display 2.

DISPLAY
Defines the scale associated with the display(s), depending on what measurement is displayed. Units sclects the
linear scale and dB selects the log scale.

Example 1 - Amplitude of A has a units scale in mV and a dB scale in dbuV.

Example 2 - Power in A has a units scalc in uW and a dB scale in dBm.

FUNCTION KEYS

REF

Works in A amplitude, B amplitude B/A magnitude and Phase to make measurements relative to a sct of reference
values. [SAVE REF] stores the current A, B and Phase values, and turns (REF]} on.  When [REF] is turned on:
displayed phase = measured phase - saved phase and displayed

measured amp. or mag,

amplitude or magnitude =
saved amp. or mag.

REFL MEAS

Uses measurements of B/A ratio and B-A phase to make simple reflection measurements - using an external
device. The [SHORT] and [OPEN] reference impedances are used with a bridge or directional coupler and [LOAD]
is used when making measurements with a Tee. Note that [LOAD] is selected as a shifted function.

To initialize the measurement, connect the external equipment and connect the appropriate reference impedance to
the test port . Press [SAVE REF). The REF LED is automatically turned on. The A, B and phase values are then
retained and used as a correction for any level and/or phase changes occurring between the A channel (incident)
signal and the B channel (reflected) signal.

To make a corrected measurement, connect the DUT to the test port. It is also possible to make an uncorrected
measurement by turning REF off.

When making Z or 1/Z measurements, absolute values can be displayed by choosing the appropriate [SYSTEM
IMPD] of 50 or 75 ohms. If values normalized to Z0 are required, choose [NORM].

POWER MEAS
Works with A and B amplitude only to convert the measured voltage to an equivalent power using the value selected

by the [SYSTEM IMPD] key.
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FORMAT

The default display configuration for magnitude and phase related measurements is magnitude in Display 1 and
phase in Display 2. An alternative real and imaginary format is available when displaying the following: B/A and
Phase (together), rho and phase angle, Z and 1/Z.

DELAY
Uses the B-A phase to make simple delay measurements. The delay is caleulated assuming a 4kHz change between

the two frequencies. The delay is shown in Display I with Display 2 showing “dely” (for delay). The delay can be
zeroed by pressing [SAVE REF].

INSTRUMENT STATE

PRESET
This key forces the instrument into a defined measurement state, as follows: A is displayed in mV with no other

functions engaged and all ranging is automatic.

LOCAL
Returns the instrument to front panel control unless local lockout has been asserted over the HP-1IB,

ADDRESS
Used to show the current HP-IB address of the instrument. It is changed by using the [STEP] keys. The display

reverts to measurement display when another key is pressed.

DISPLAY AREA KEYY

MAG RANGE
When [MNL] is selected, the display resolution is controllable using the [STEP] keys, which move the position of the
decimal point. When A and B are displayed together, both displays show the same resolution.

DIR ANLG OUT

When this mode is engaged, the raw phase and magnitude detector outputs are fed directly to the rear panel so that
external measurements can be made when a CW or swept(’) source is used. Internal gain ranging is forced into
manual operation with the display showing XXX mV full-scale deflection, adjustable by use of the [STEP] keys.
The [LOCK RANGE] is also forced into manual mode. The only valid measurement selection is A or B.

() The HP 8508A will lose lock if the sweep rate exceeds approximately 15MHz/second or if the frequency reaches
a lock range boundary.

LOCK RANGE
When [MNL] is selected, the instrument is prevented from signal searching outside the current frequency range.

RANGE
Display the current lock range, the range can then be changed by using the [STEP] keys. The display reverts to
measurement display when another key is pressed.
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HOLD VALUE
This retains the displayed values when the signal voltage crosses a fixed threshold or if the instrument loses lock. If

both displays are active, the function is associated with the B signal fevel. If only the A voltage is displayed (Channel
B is unused), the function is associated with the A channel. When the function is engaged, the LED beside the key
flashes to show that a reading is being held.

METER SELECT
This key is used to associate the METER with either Display 1 or Display 2, or to turn it off. If phase is being

displayed in Display 2, a HI or LO annunciator lights to show the meter range.
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3-6 REAR PANEL FEATURES
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Figure 3-2. Rear Panel

The Rear Panel Outputs provide de signals which can be fed to external measuring equipment. There are two
distinct modes of operation for these outputs.

Normal Mode
This mode provides an analog representation of the digital display values, including internal instrument correction
factors. OUTPUT 1 corresponds to DISPLAY 1 and OUTPUT 2 corresponds to DISPLAY2. The update rate is
the same as the display update rate (approximately 3 readings per second). The sensitivity is 1mV per displayed
digit.

A display value of 123.4mV will produce a d.c. output of 1234mV,

A display valuc of -135.7 degrees will produce a dc output of -1357m V.

If the MAG RANGE key is used to change the display resolution, the rear panel outputs will change with the
display values.

A typical use of this mode might be to drive a chart recorder or similar logging instrument,

Direct Analog Output Mode
This mode provides continuous direct output signals from the internal magnitude and phase detectors through
800Hz low-pass filters. Only limited internal instrument correction factors are applied to the output signals. QUT-
PUT 1 corresponds to either A or B magnitude (in mV) whichever is selected on the front panel. OUTPUT 2
corresponds to B-A phase. The full scale deflection (FSD) chosen on the front panel always produces an cutput of
1 volt and this defines the OUTPUT 1 sensitivity .

A display FSD of 1000mV will produce an cutput of [000mV for an input of 1000mV,

A display FSD of 31.6mV will produce an output of 1000mV for an input of 31.6mV.

The OUTPUT 2 sensitivity is fixed at 1mV per 0.1 degrees.

A typical use of this mode might be to make narrowband swept measurements on crystals.
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3.7 MAKING MEASUREMENTS
3-8 BASIC MEASUREMENTS

Introduction

There are two types of Input Module that can be used with the HP 8508A Vector Voltmeter mainframe. These
Input Modules are the HP 85081A High Impedance Input Module and the HP 85082A 50 ohm lnput Module.

The HP 85081A High Impedance Input Module has a frequency range from 100kHz to 1GHz. This Input Module
has high-impedance probes which can be used either alone or with accessories to make in-circuit measurements.
The following accessorics are available: HP 11570A Accessory Kit (50 ohm accessories), HP 10216A Isolator
(probing accessory), HP 115776A 10:1 Divider (probing accessory).

The HP 85082A 50 ohm Input Module has a frequency range from 300kHz to 2GHz. This Input Module has 50 ohm

type-N conncctors. Using the HP 85082A gives you a higher frequency range than the HP 85081A for measurements
in a 50 chm environment.

Getting acquainted with the Vector Voltmeter

To introduce you to the main functions of the HP 8508A, here are a few simple measurements you can try. You will
learn to make single channe! voltage and power measurements, and measure the vector ratio between two voltages.

a. Measurements with probes

For this section, measurcments are made on a printed circuit board buffer amplificr. It is part of a 5S0MHz source
assembly, and has a gain of approximately 14dB.

Probing at the input of the amplifier (the cutput of the oscillator) gives a reference signal and probing at the output
of the amplifier will give the amplifier gain. Usc the integral source as the stimulus, so the amplifier will be tested
under normal operating conditions.

H Jz2

14dB

Source Amplifier

Figure 3-3. Test Assembly With Measurement Points
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Since the cirenit impedance is 50 ohms, and the measurements are at relatively low frequencies, we can neglect the
loading effects of the probe tips on the circuit response. For more sensitive applications, the HP 11576A 10:1
Divider or HP 10216A Isolator accessories can be used with the probes to minimize loading effects and measure-
ment errors.

Measurement details

1. Connect both probes at point “J1” (the amplifier input) in the circuit. Press [PRESET] to return the HP 8508A to
a known starting state.

2. Check that the circuit under test is powered up and that the HP 8508A A UNLOCKED indicator is off. Press [B/
A MAG] and [B-A PHASE)] to display vector ratio.

3. Select [DISPLAY] dB to measure the amplifier’s gain as a log ratio. Press [SHIFT] then [SAVE REF] to store
the reference and set the ratio displays to magnitude 0.0dB and phase 0 degrees.

4. Mave the B nrnhF to noint “J2° (thP nmn]lﬁer outonut) and measure the cain and nbasg changg. Changg the

Lo PR Luip=yy a2 Ll Ak palil

frequency of the oscillator over its opcratmg range and check the frequency response variation. In a circuit with
adjustable gain, the HP 8508A METER display is an aid to tuning. (Use of the meter display is covered in the next

example.)

Any unmodulated RF signal in the frequency range 100kHz to 1GHzZ can be used as a source for these measure-
ments. This includes a source that is part of a larger device under test.

This diagram shows all the keys you will need to make the measurements.

2,3 7 6 10 5

!
\J'r | 1
]
08 Or 00 O O

0O|lO O 00 ;/
|

47,9 8
Figure 34. Front Panel Keys

In the descriptions throughout this section, keys on the instrument are described by writing the key name in square
brackets, for example [PRESET].

Keys that have multiple selections are described by writing “select”, followed by the key name in square brackets,
then the required function in bold type, for example “Select [REFL MEAS] SWR”. When you press this type of key,
the next valid state will be selected. Press the key the required number of times to light the LED beside the state
requested. Some selections are only available in combination with other keys, so don’t worry if all the selections are
not available.
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Where a function is accessed using the alternative function of a key, the function is described by showing [SHIFT]
then the function name (which appears in blue on the front panel) - for example, to obtain [SHIFT REF] this would
be described as press [SHIFT] then [SAVE REF].

1, PRESET
Before beginning a ncw measurcment, press [PRESET] to return the HP 8508A to a known state. The following list

shows the preset condition:

MEASUREMENTS FUNCTIONS

MEASUREMENTS A . . . . . . ON REF & v v v v o e v e OFF

DISPLAY 1 . . . . . . . UNITS FORMAT . v v v o+ + & OFF
REFL MEAS. . . . . . . - OFF

DISPLAYS REF SELECT . . . . . . OFF

METER SELECT . . . . . OFF POWER MEAS. . - . . . . - OFF

LOCK RANGE . . . . . . AUTO SYSTEM IMPD . . . . . . . OFF

MAG RANGE . . . . . . AUTO

WOLD VALUE . . . . . . . OFF

DISPLAY 1 . . . . . .. my

DISPLAY 2 . . . . . blank

2. UNLOCKED INDICATOR
Check that there is no input to the probes. With no input signal, the A UNLOCKED indicator should be ON and

DISPLAY 1 (the left display) should indicate under-range ( --.-).

NOTE: If there are high level radiated signals present, DISPLAY 1 may give a reading. This reading is caused by
the un-terminated probe acting as an antenna. It will not affect the instrument’s ability to make measurements on
yOur circuit.

3, SINGLE-CHANNEL MEASUREMENT - CHANNEL A
The A probe is used as a reference by the HP 8508A, and must be connected for the instrument to function. The
signal level should be in the range 100uV to 1V.

Connect the A probe to the source and turn on the output. The A UNLOCKED indicator should go OFF and
DISPLAY 1 should show the source output voltage.

4. VOLTAGE UNITS
Select [DISPLAY] dB to have the HP 8508A compute and display the voltage in dBuV,

5. POWER MEASUREMENT
Press [POWER MEAS] to display power in dBm in a 50ohm system. The conversion of voltage to power uses the
value set with the [SYSTEM IMPD] key, the default value being 50 ohms.

Press [POWER MEAS] again to return to the voltage measurement mode.

6. SINGLE-CHANNEL MEASUREMENT - B CHANNEL

Most measurements with the HP 8508A will be done using the B probe, leaving the A probe in place as a reference.
The B channel is much more sensitive since the A channel alrcady provides the signal to which the instrument is
locked.

Press [B] to display the B input voltage in Display 2. (The A rcading remains in Display 1 unless you turn it off by
pressing the [A) key. The A probe must still be connected in order to keep the instrument locked.) Display 2 shows
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the B channel residual noise level - around 3uV when the probe is not connected.

7. DUAL-CHANNEL MEASUREMENT
The HP 8508A can display the ratio of the signals in its two channels, making it unnecessary to calculate the results

of ratio measurcments.

Connect the two probes to the source output using a tee, as shown in the following diagram.

Source HP8508A

"A" Input  "B" Input

L]

Tee ~ )
Probe and

BNC Adaptor

Cable (step 8}

Figure 3-5, Two Probe Connection

Select [DISPLAY] UNITS to display the levels as voltages. (The A and B voltages in Displays 1 and 2 respectively
should read approximately the same value.) Press [B/A MAG] to show the voltage ratio of B to A in Display 1. The
reading should be approximately 1.0. Display 2 should be off. Press [B-A PHASE] to display the input phase
difference in Display 2. The reading should be approximately 0 deg.

8. SET A REFERENCE
Press [SHIFT] then [SAVE REF] to store the current measurement as a reference and normalize readings to the
saved reference value. The displays should now read exactly 1.0 magnitude, and 0.0 deg phase.

NOTE: DISPLAY 1 reads 1.0 [REL] and
DISPLAY 2 reads 0.0 [DEG] [REL]
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DISPLAY 1 DISPLAY 2

+ 100 T+ 0000 m

METER

Figure 3-6. Displays

9. RELATIVE MEASUREMENT
Now insert the cable as shown in Figure 3-5. The readings are now of the voltage ratio and phase difference caused
by the cable, using the reference set in step 8. Select [DISPLAY] dB to read the cable insertion loss in dB. The

phase difference can be used to calculate the cable’s electrical length.

10. REAL AND IMAGINARY
Instead of magnitude and phase, you can show the measurement results as real and imaginary components. Select
[FORMAT] REAL & IMAG to sce results in this form.

NOTE: DISPLAY 1 reads ohm and
DISPLAY 2 reads johm

DISPLAY 1 DISPLAY 2

380 =\~ 088

METER

Figure 3-7. Displays

WHAT YOU HAVE ACHIEVED

You have made voltage measurements (A and B) and a vector ratio measurement (B/A MAG, B-A PHASE), and
normalized the ratio to a reference.
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3-9 ADVANCED MEASUREMENTS

This section will cover some simple network analysis measurements using the HP 8508A and a companion source.
Transmission and reflection measurements will be covered to show how some of the intelligence of the HP 8308A
can be used to make your measurements easier.

The measurement examples will use 50 ohm devices - refer to the following section for details of configuring the HP
8508A for 50 ohm inputs,

Measurements in a 50 ohm system

50 ohm measurements can be made directly when the HP 8508A is fitted with the type-N HP 85028A Input Module,
or by using adapters with the probes of the HP 85081A Input Module. The HP 11536A Feedthru is part of the HP
11570A Accessory Kit. The following diagram shows how to connect the probe adapters to make 50 ohm measure-
ments,

50 ohm in fine 50 ohm Terminated
Probe Probe
50 ohm El—i_lj 50 ohm 50 ohm 908A 50 chm
source load source Termination

11536A Probe Tee 11536A Probe Tee

Figure 3-8. Probe to 50 ohm Options
In this example, measure the 3dB point of a low-pass filter that cuts off at around SOMHz. The circuit includes a

source, and a power splitter which is used to obtain a refcrence signal. The filter is preceded by a 6dB pad to
minimize out-of-band reflection problems.
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Measurement details

1. Connect the equipment as shown below. Press [PRESET] to get the instrument to a known state, then [B] to
measure the filter output.

To frequency counter (optional) HP8508A "A" Input

{50 ohms)
J1 Jz J3

g

Low Pass Filter

Power Splitter

J7
l Pad l
U U HP8508A "B" Input
(50 ohms)

J4 J6

Figure 3-9. Test Setup

2. Select [METER SELECT] DISP2 to activate the meter on the B voltage, then tune the source frequency for a
maximum to set the source in the filter passband. Tuning is achieved using the trend indicators (LED’s). An
increasing level is highlighted by the top LED being illuminated. A decreasing level is highlighted by the bottom
LED being illuminated. A aufl is indicated by both LEDs being extinguished.

HSPLAY 1 DHSPLAY 2
HIH - /g /-
[+] [+]
METER
A
ooooloaog

Figure 3-10. Meter Display
3. Press [B/A MAG] to measure the amplitude ratio, and select [DISPLAY] dB to display a log ratio.

4, Press [SHIFT] then [SAVE REF] to store the current reading, zero the magnitude reading and refer future
measurements to the filter passband.
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5. Now increase the source frequency until the disptay reads -3dB. Note the source frequency. This is the filter 3dB
cutoff frequency.

a. Transmission

One good use of a CW receiver such as the HP 8508A is in the measurement of gain as a function of input level.
The HP 8508A automatically displays B/A as a ratio, so effects causcd by changing input level can be seen directly.

To illustrate this we’ll measure the 1dB gain compression point of a 50MHz, 14dB gain amplifier. Since the output
at gain compression is specilied to be 10dBm, we'll use an HP 8491A 10dB attenuator at the output of the amplifier
to minimize measurement errors due to high signal levels.

Source HP8508A
50 ohm 50 ohm
"A" Input "B" Input

Power
Splitter

Cal

! 10dB Pad

Device Under Test

Figure 3-11. Transmission Test Setup

1. Connect the A and B inputs to the power splitter. Set the source output level in the normal operating range of the
amplifier. Set the source output frequency to 50MHz, Press [PRESET] to return the HP 8508A (o a known state.

2. Press [B/A MAG] to measure the magnitude ratio. Select [DISPLAY] dB o measure log gain. Press [SHIFT)
then [SAVE REF] to siorc the current measurement, zero the display and remove splitter and input effects.

3. Connect the amplifier between the splitter and the B input and measure and note the gain.

4. Press [SHIFT] then [SAVE REF] to store and use this (nominal) gain as a reference and reset the reading to
0dB.

5. Increase the source output level until the HP 8508A reads 1dB. The amplifier is now operating at its gain com-
pression point.

6. Press [REF] to remove the reference offsct. Press [A MAG] to measure the input voltage (dBuV), and [POWER
MEAS] to convert the reading to dBm. Since the splitter is symmetrical, the measured power at the A input will be
the same as at the amplificr input to within the tracking specifications of the power splitter.
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b. Reflection

The measurement of small reflections in high frequency RF systems requires careful consideration. At low levels,
reflections from the device under test can be masked by leakage signals in the measuring equipment, so to make the
measurcment accuralely, vou will need to use a high directivity reflection bridge or directional coupler. Use a short
circuit as a calibration standard, and measure the return loss of a precision termination.

Scurce HP8s08A

50 ohm 50 ohm
"A" input “B" input

1
—D Short circuit

Device Under
Incident Test

-

Reflected

Directional Bridge

Figure 3-12. Bridge Test Setup

Source HP8508A

50 obm 50 ohm
"A" Input "B" Input

L]

Incident Reflected

—I —D Short circuit

Device Under
Test

Directional Coupler

Figure 3-13. Coupler Test Setup
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1. Connect the A and B inputs to the bridge or splitter as shown in one of the above diagrams (depending on the
equipment you have available). Set the source power to 0dBm and frequency to the test frequency.

2. Connect a short circuit to the test port as the calibration standard. Press [PRESET] to return the HP 8508A to a
known state. Select [REFL MEAS] rho, angle to measure reflection coefficient.

3. Select [REF SELECT] SHORT to usc a short circuit as the calibration standard. Select [DISPLAY] dB to
measure the reflection as return loss in dB. Press [SHIFT] then [SAVE REF] to storc the current measurement

and display a return loss of 0dB and angle 0 degrees.
4. Remove the calibration standard and connect the termination to be measured. Read the return loss directly.

The HP 8508A has conversions built in to allow you to read results in normalized impedance for use with Smith
charts. To make the conversion, select [REFL, MEAS] Z, and [SYSTEM IMPD] NORM. There is no need to
recalibrate since the new display is computed from the same measurements as before,

¢. Other functions
[HOLD VALUE] - This function is useful when you are probing in a circuit {especially dense circuits where the
probe can easily slip onto another track). When the signal disappears, the display is frozen at the last reading,

To initiate this function, configure the equipment for the measurement you want to make (A, B/A, B). Now press
[HOLD VALUE]. The LED at the side of the key will illuminate. Probe on the circuit. {Use the A probe if “A”
only is active or the B probe if both are active.) Lift the probe when you are rcady to take a reading. The display(s)
will freeze and hold the reading. The function LED will flash to show that the hold mode is active. To make a new
measurement, probe on (he circuit. The instrument will automatically re-arm the function.

[REF SELECT] LOAD - This function allows the use of a simple two resistor tee to enable you to make reflection
measurements up to 100MHz. In this case, a termination is used as the calibration standard.

Choose LOAD with the following test setup.

Source PE50aA
A" "B
908A
Termination
Power
Splitter _D Q908A Termination
o (Calibration)
Probe Tee 1+ Device Under
Test

Figure 3-14, Probe Inputs
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Source HP8508A

Splitter (Calibration)

Type-N .
Tee ‘{ | Device Under Test

Figure 3-15. 50 ohm Inputs

Power ‘D 908A Terminaticn

Connect the termination (calibration standard). Press [SAVE VALUES]. Replace the termination with the device-
under-test {DUT). Read result.

[LOCK RANGE] - Using this function provides a faster lock response in automatic systems and when making
repetitive measurements near a specification range boundary. This function overrides the automatic selection of
frequency lock range,

[MAG RANGE] - This function has two uscs. First, it overrides the automatic selection of the magnitude display
range allowing control of display resolution. Second, it enables you to control the rear panel output range - useful
when using auxiliary equipment.

[CAL TEST] - This function controls the test output and also performs an internal calibration. You should use this
function regularly to ensure that the instrument maintains its optimum performance. This function should be used
after instrument warm-up (allow a 30 minute warm-up period). In addition, if the instrument is uscd in a constant
environment, this function should be used at least once per day.

[DIR ANALG OUT] - This function activates the rear pancl outputs and locks the instrument state. Using the rear
panel outputs for narrowband sweeps gives a faster response.

[SHIFT] [DELAY] - This function enables you to make single-point delay measurements by converting the
measured phase difference to a delay measurement.

Sct for transmission. Choose the first frequency on the synthesizer. Select [DELAY]. Press [SAVE VALUES] to
save the measurement. Set the synthesizer to the second frequency (+4kHz) and read the delay.
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3-10 TYPICAL CONFIGURATIONS

Probing measurements with external source

Source

HP8508A

|

i

|

I

[

|

| I |
Probe Tee I
|

|

{

i

|

o —— —— — 0 T & Sk 4 e & e = e 3 e & s

Circuit Under Test

Figure 3-16. Probing Measurements Setup
Equipment:

HP 86568 Synthesized Signal Generator

HP 8508A Vector Voltmeter

HP 11536A Probe Tee (Part of HP 11570A Accessory Kit)

HP11851B Cable Kit (1 cable required in this setup)

or

HP11500B RF Cable Adapter from type-N to circuit under test if required
** Probe Accessories (if required)

HP 11576A  10:1 Divider

HP 10216A DC Block

HP 5060-0549 Spanner Top Assembly
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Transmission measurements in 50 chms - Prebe inputs

HPB508A

Source

Levice Under Test

q Termination

Probe Tee ' CAL ) Probe Tee

Figure 3-17. Transmission Measurements Setup

Eqguipment:

HP 86568 Synthesized Signal Generator

HP 8508A Vector Voltmeter

HP 11570A Accessory Kit (includes 2 HP 11536A Probe Tee and 1 HP 908A Termination)
HP 11851B Cable Kit (1 cable required in this setup)

or

HP 11500B RF Cablc Adapter from type-N to DUT if required



Operation

Transmission measurements in 50 ohms - Direct inputs

HP850BA

Source

Fower Splitter : CAL

Figure 3-18. Transmission Measurements Setup

Equipment:

HP 8656B Synthesized Signal Generator

HP 8508A op 050 Vector Voltmeter with 50 ohm Input Module

HP 11851B Cable Kit (3 cables required in this setup)

HP 11549A Power Splitter (dc to 1GHz)

or

HP 11667A Power Splitter (dc to >2GHz) Adapter from type-N to DUT if requircd
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Reflection measurements in 50 ohms - Probe inputs, dual directional coupler

HP8508A
Termination Probe Tee
Source / |
pDUT
Dual Directional Coupler I
CAL :

Figure 3-19, Reflection Measurements Setup
Equipment:

HP 8656B Synthesized Signal Generator

HP 8508A opt 050 Vector Voltmeter with 50 ohm Input Module

HP 11570A Accessory Kit (includes 2 HP 11536A Probe Tee and 1 HP 908A Termination)
HP 908A Termination (total of 2 required)

HP 77xD Dual Directional Coupler (Sce “Related Products” section for frequency ranges)
HP 11851B Cable Kit (1 cable required in this setup)

or

HP 11500B RF Cable Adapter from type-N to DUT if required

Calibration Standard (Same as DUT connector)
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Reflection measurements in 50 ohms - Direct inputs, reflection bridge

HPB508A
Source
DUT
e Reflected T ““‘“"
g
Incident ¥ CAL 5
ng

RF Input

Transmission/Reflection Test Set

Figure 3-20. Reflection Measurements Setup

Equipment:

HP 8656B Synthesized Signal Generator

HP 8508A opt 050 Vector Voltmeter with 50 ohm Input Module
HP 85044A Transmission / Reflection Test Set

HP 11851B Cable Kit (3 cables required in this setup)

Adapters from type-N to DUT if required

Calibration Standard (Same as DUT connector)
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3-11 REMOTE OPERATION - THE HEWLETT-PACKARD INTERFACE BUS

The Vector Voltmeter is capable of remote operation via the Hewlett-Packard Interface Bus (HP-1B) which is
Hewlett-Packard’s implementation of IEEE Standard 488.1. This section gives details of remote operation, includ-
ing capabilities, addressing, input and output formats, status and service requests.

All front pane! functions, except the LINE switch, are programmable via HP-1B. In addition, there arc HP-1B
commands offering capabilities under remote control which are not available from the front panel keyboard,

The HP-IB commands uscd in the Vector Voltmeter conform to the standards set by document IEEE 488.2-1987,
“Codes, Formats, Protocols and Common Commands for usc with ANSI/IEEE Std 488.1, 22 January 19877,
Consult the standards document for details of the commands and structures recommended,

For more information about HP-1B, refer to IEEE Standard 488.1 {or the identical ANSI Standard MCL1.1), the
Hewlett-Packard Electronic Systems and Instruments catalog, the booklet “Improving Measurements in Engineer-
ing and Manufacturing” (HP part number 5952-0058), and “Tutorial Description of the Hewlett Packard Interface
Bus” (HP part number 5952-0156, Nov 87). Anyone who is unfamiliar with the IEEE 488 Standards should read the

it mern] Ty

T corimti o o oorm et day Ao,
L ULOTid1 LrCSCTIPION 48 an iroAayClion,

HP-IB Capability

This scction gives a general description of HP-1B capabilities as they apply to the Vector Voltmeter. The
instrument’s command set is summarised in Table 3-2 and command details are given in the Command Reference

section,

HP-IB system operation normally relics on three types of bus device behaviour, as follows:
* A LISTENER is capable of receiving data over the bus when addressed to do so. There can be multiple
listeners simultancously active,
* A TALKER is capable of transmitting data over the bus when addressed to do so. There can be only onc
active talker at a time.
* A CONTROLLER specifics the talker and listener(s) for an inlormation transfer, including itsclf. There
can be only one active controller at a time.

Local and Remote Operation

The Vector Voltmeter can operate under either local or remote control. In local mode all front panel controls are
opcrational and control the instrument. Tn remote mode, all front panel controls are inoperative (except [LCL)]
when not in Local Lockout), the instrument being controlled by the HP-1B controller. The front pancl display
rcflects the remote programming commands received, unless the display is switched off,

At power-on, the instrument assumcs the local state. Under local control all HP-IB instrument commands will be
ignored. To gain control over HP-IB the controlicr must put the instrument into the remote state. This is accom-
plished by setting the Remote Enable (REN) bus control line true and sending the Vector Voltmeter's HP-1B
Listen Address.

In local mode, the Vector Voltmeter’s front panel controls are fully operational and it will respond to the Remote
message. Whether it is addressed or not, it will also respond to the Clear, Local Lockout and Clear Lockout/Local
messages. When addressed to talk, the Vector Voltmeter can issue Data messages and the Status Byte message.
Whether addressed or not, it can issuc the Service Request message.
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Local Lockout, Local lockout disables the LCL key and allows return-to-local only under program control, Local
Lockout is recommended for purely automatic applications.

Remote-to-Local. The instrument switches to local whenever it receives the Local message (GTL) or the Clear
Lockout/Local message (REN false}. If not in Local Lockout mode, the instrument switches to local when the
front panel LCL key is pressed.

NOTE
Return-to-local can also be accomplished by setting the Vector Voltmeter’s LINE switch to OFF then to ON.

However, this technique has some disadvantages:

a. It defears the purpose and advantage of local lockout (that is, the system controller loscs control of a system
element).

b. There are several HP-IB conditions which reset to default states at turn-on.

Addressing

The Vector Voltmeter's HP-1B address is stored in permanent memory, so that it is remembered through powcer
cycling, The address can be set from the front panel as follows:

a. Press [SHIFT| [ADDRESS] to display the current address.

b. Use the arrow keys to select the required address (0-30), which becomes effective immedialely.
The instrument’s nonnal address setting is 8.

c. Press {SHIFT| [ADDRESS] or any other function to return to normal operation.

The Vector Voltmeter can be Addressed to Listen, Addressed to Talk, or Unaddressed. It is Addressed by pulling
either its Listen Address (HP-IB Address+32) or its Talk Address (HP-IB Address +64) onto the bus in command
mode (ATN true & IFC false). It remains Addressed to Listen until it receives its Talk Address or a Universal
Unlisten command. It remains Addressed to Talk until it receives its Listen Address or an Untalk command.

Power-on Default Conditions
Several HP-IB parameters are reset at power-on. The parameters and their default conditions are listed below.

* HP-IB Local Mode

* Unaddressed

Service Request Enable Register cleared
Status Reporting Structure cleared
Trigger Source Freerun

Display State active

*

* * %

Should the Vector Voltmeter fail part of its power-on test sequence the Error code will be placed in the Error
Queue. (See also SYSTem:ERRor?)
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Data Messages

The Vector Voltmeter communicates on the interface bus primarily with Data messages. Data messages consist of a
sequence of bytes sent over the bus data lines, when the bus is in the data mode (ATN false). The Vector Voltme-
ter receives Data messages when addressed to listen and sends Data messages or the Status Byte message when
addressed to talk. All instrument opcrations available in local mode can be performed in remote mode via Data
messages except for changing the LINE switch.

Receiving the Data Message

The Vector Voltmeter responds to Data messages when in remote mode (REN truc) and addressed to listen.

Instrument Commands

Instrument commands are sent as data messages. Commands may be linked together using appropriate punctua-
tion, as defined in the IEEE 488.2 standard. Allowable commands for the Vector Voltmeter are described in Table
3-2. Either upper or lower case characters are accepted. Many commands have a query option that returns results or
allows the state of the function to be checked remotely. Figure 3-21 shows a typical command.

MEASURE? AVOLTAGE ;<cr><lf>

A ~ A~

Make a measurement -| | | |-+ Termination Sequence

|

Return the result ------ ---- Parameter to measure

Figure 3-21. A Typical Command

Triggered Measurements

A feature only available via remote programming is selection of free-run or HP-IB triggering. With triggering set to
free-run, the Vector Voltmeter measures continuously, outputting data to the display and (if requested) the HP-IB
as each measurement cycle is completed.

When the trigger source is set to BUS, the Vector Voltmeter will make triggered measurements. A trigger is
initiated by the trigger message, a Group Execute Trigger HP-IB command or a *TRG Instrument command.

In triggered mode, internal settings can be altered, but the instrument is inhibited from measuring and sending
resuits to the front panel or the HP-1B until a trigger is received. When triggered, the instrument completes one
cycle of the current measurement and then waits for another trigger. The results of the completed measurement
are held, and can be obtained by using the FETCh? or MEASure command. Returning the Vector Voltmeter to
local control forces the trigger source to the freerun mode.
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Sending the Data Message

The Vector Voltmeter sends Data messages when addressed to talk and has data to output. The output format for
each message s shown in Table 3-2.

Receiving the Remote Message

The Vector Voltmeter switches to remote operation upon receipt of the Remote message. The Remote message
has two parts:

* The Remote Enable bus control line (REN) set trug, and
* A Device Lisicn Address received once (while REN is true).

When the Vector Voltmeter switches to remote, the front panel R annunciator turns on.

Receiving the Local Message

The Local message is the means by which the controller sends the Go To Local (GTL) bus command. If addressed
to listen, the Vector Voltmeter returns to front panel control when it receives the Local message. If the instrument
is in local lockout when the Local message is received, front panel control is returned, but lockout is not cleared.
Unless it receives the Clear Lockout/Local message, the Vector Voltmeter will return to local lockout the next time
it goes to remote. No front panel instrument settings are changed by the transition from remote to local, but the
following parameters are sct:

* Trigger State is sct to freerun;
* Average Count sct to 5;
* Display State on;

When the Vector Voltmeter goes to local mode, the front panel R annunciator turns off. However, when the Vector
Voltmeter is being addressed (whether in local or remote), its front panel L or T annunciator remains lit,

Receiving the Local Lockout Message

The Local Lockout message is the means by which the controller sends the Local Lockout (LLO) bus command. If
in remote mode, the Vector Voltmeter responds to the Local Lockout message by disabling the {ront panel [LCL]
key. The local lockout mode prevents loss of system control due to accidentally pressing front panel keys. When in
local lockout mode, the Vector Voltmeter can be returned to local only by the controller (using Local or Clear
Lockout/Local messages) or by setting the LINE switch to OFF and ON.

Receiving the Clear Lockout/Set Local Message
The Clear Lockout/Local message is the means by which the controller sets the Remote Enable (REN) bus control

line false. The Vector Voltmeter returns to local mode (full front panel control) when it receives the Clear Lock-
out/Set Local message. When the Vector Voltmeter goes to local mode, the front panel R annunciator turns off.
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Receiving the Pass Control Message

The Vector Voltmeter docs not respond to the Pass Control message since it cannot act as a controller.

Receiving the Abort Message

The Abort message is the means by which the controller sets the Interface Clear (IFC) bus control line true. When
the Abort message is reccived, the Vector Voltmeter becomes unaddressed and stops talking and listening.

Sending the Status Bit Message

The Vector Voltmeter has no Parallel Poll capability, and makes no response to the status bit message.

Other Messages

Other messages sent by the Vector Voltmeter are responses to the query option of some commands and status
information. In gencral, the query options return the recommended form of the corresponding command. This is
either a number (where the command sets a range or sends data, or sets the function ON or OFF), or a string
(where the command itsclf is a string). Status functions return a number to be decoded to determine conditions
which have set status bits.

Service Requests

HP-IB devices may request service from the controller by asserting the SRQ bus control line. The controller
usually responds to this signal by asking each device on the bus in turn for its Status Byte. If bit 6 is sct, it indicates
that the device requires service and the controller looks at the remaining bits in the Status Byte for further informa-
tion.

The interpretation of these bits depends on whether the device complies only with IEEE488.1 or, like the Vector
Voltmeter, with IEEE488.1 and IEEE488.2. Bit 6 has two distinct functions. Within IEEE488.1 it is the Request
Service (RQS) bit and within IEEE488.2 is the Master Summary Status (MSS) bit. IEEE488.2 also defines bit 5 as
the Event Summary Bit (ESB) and bit 4 as the Message Available Bit (MAV).

When dealing with service requests, a key operational difference emerges between instruments which comply only
with IEEE488.1 and those which meet IEEE488.2 as well. If the Status Byte of a [EEE488.1 instrument is read
(by a Serial Polt Enable bus command), the RQS bit is clearcd as a consequence of the read operation . A Serial
Poll of an IEEE488.2 instrument produces the same effect. IEEE488.2 provides a further command , *STB?, to
read the Status Byte, If this command is used, the state of the MSS bit is returncd and the bit is not cleared when
read,

These differences arise because TEEE488.2 defines a status reporting structure which extends the specifications of
the original standard. In IEEE488.2, the Status Byte summarises the underlying status data structures and the
concept of enabling service requests is defined.
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Enabling Service Requests

The service request enabling operation is shown in Figure 3-24. The user can set bits in the Service Request Enable
Register (SRER). These bits correspond to bits in the Status Byte. If a bit is set in the SRER, it enables the
instrument’s ability to generate an SRQ when the corresponding event occurs. For example, setting bit 4 in the
SRER will produce a service request when the MAV bit is set .

If abit is set in the Status Byte, but not enabled in the SRER it cannot cause bit 6 to be set and consequently will
not initiate an SRQ, although it will be read when the Status Byte is read.

Refer to Figure 3-22 for an example of SRQ enabling and handling.

10 1 HPB508A Example HP-1B SRQ Enable & Handling Program

20 !

0 ! This program continually sends an illegal command to the 85084,

35 t and deals with the returned SRQ. It also reports the 8508A

37 ! going out of lock, when the A channel signal is removed.

40 !

50 Addr=708 ! Vector Voltmeter Address

60 ON INTR 7 CALL Intr7 ! Set up SRQ interrupt handler call
70 !

80 CLEAR Addr ! Clear interface

90 OUTPUT Addr;''*RST'! | Reset Vector Voltmeter

100 !

110  OUTPUT Addr;''*ESE 36" | Enable SRQ on Query or Command Error
140 !

150 OUTPUT Addr;**'STATUS:OPER:PTR 4" ! Enable SRQ when 8508A becomes
180 OUTPUT Addr;!''STATUS:OPER:ENAB 4" ! Unlocked

200 !

210  OUTPUT Addr;'**SRE 160" ! Generate SRQ on above conditions
230 1

240  ENABLE INTR 7;2 | Enable SRQ interrupts in BASIC
250  REPEAT

260 OUTPUT Addr;''SYST:KET 1" I An incorrect Command to generate an SRG
270 WAIT .5

280 UNTIL 1=0 ! Repeat Forever

290 END

300 !

310 1

320 SUB Intr?
330 DIM Err_message$[100]
340 Addr=708
350 OUTPUT Addr;''%STB?'!

360 ENTER Addr;Stat | Read Status Byte

370 IF BIT(Stat,5) THEN

380 OUTPUT Addr;''*ESR?'? | Read & Clear Standard Event Register
390 ENTER Addr;Std_event

400 IF BIT(Std _event,5) THEN PRINT ''Command Error'®

410 1F BIT(Std event,2) THEN PRINT ''Query Error'!'

420 QUTPUT Addr;''SYST:ERR?'!

430 ENTER Addr;Err_message$

440 PRINT Err_message$

450 END IF
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460 IF BIT(Stat,7)} THEN

470 PRINT ''HP8508A UNLOCKED'!®

480 REPEAT

490 OUTPUT Addr;''STATUS:OPER:COND?'!

500 ENTER Addr;Condition

310 UNTIL BIT(Condition,2)=0 ! Wait for lockup again
520 PRINT !''HP8S08A LOCKED''

530 QUTPUT Addr;''*CLS"' 1 Clear ALL Status Structures
540 END IF

550 1

560 ENABLE INTR 7 | re-enable SRQ

570 SUBEND

Figure 3-22, SRQ Enabling and Handling

Sending the Service Request Message

mote mode. When it is sending the

message, the front panel $ annunciator lights. The message is cleared when a serial poll is executed by the controller
or when a *CLS (Clear Status) instrument command is received.

t message in either local or re

Sending the Status Byte Message

The Vector Voltmeter sends the Status Byte message after receiving a Serial Poll Enable (SPE) bus command and
when addressed to talk. It complies with IEEE488.2, so bits 4 and 5 are defined as MAV and ESB, respectively. The
Vector Voltmeter also makes use of bit 7 as the Operation Status Register Summary Bit but all other bits are
unused. The bit pattern of the Status Byte is shown in Figure 3-24.

Once the Vector Voltmeter receives the SPE bus command, it is no longer able to alter the Status Byte. If a bit has
been enabled and that condition occurs after bit 6 has been set, the bit is stored in a buffer and is rcad the next time

the Vector Voltmeter receives the SPE bus command.

The Status Byte and any Service Request message pending will be cleared if a *CLS (Clear Status) instrument
command is received by the Vector Voltmeter.
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Status Reporting

The IEEE 488.2 Standard describes a status reporting structure so that controllers know how to ask a device such as
the Vector Voltmeter for its status. Figure 3-23 shows an overview of the status reporting structure.

Status Data Structure
#7

I #5
| #4 —
1 #3 5
#
L #1

L
T #Q

ture

* Summary Status l
| B0 i & ‘ & *
y t v v 71

A TRGS | '
7

Lt
i Status Byte Reglster
CHEE R

MSS |

’ Summary Status

Service Request Enablimg
i

Enablad Summary Status

MSS

Service Request Generation

I

Service Request Indication ( rsv )

{

488. 1
Service Reguest Function

RQS ¢SRQ

Figure 3-23. IEEE488.2 Status Reporting Structure Overview
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Status Data Structures

IEEE488.2 allows the Status Byte to contain up to seven single bit summary messages from data structures, but the
Vector Voltmeter only makes use of bits 4, 5 and 7 as described earlier in Sending the Status Byte Message. The
status data structures are queues or event registers and the summary bits are used as follows:

* Bit 4 (MAYV) reports the status of the Output Queue.
* Bit 5 (ESB) reports the status of the Standard Event Status Register.
* Bit 7 reports the status of the Operation Status Register.

Figure 3-24 shows the Standard Status Model for IEEE488.2 instruments. Two of the Vector Voltmeter's data
structures are not shown, but are described later. The Operation Status data structure is similar to the Standard
Event Status data structure and the Error Queuc is summarised in the error bits of the Standard Event Status
Register.
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Figure 3-24. Standard Status Model
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Queues

Queues permit a device to report status or other information in a sequential manner. Each queue has a summary
message bit which indicates that the queune contains some information. This bit will be TRUE when the queue

contains any information, otherwise it will be FALSE. Reading 2 queue will remove a picce of information from it
and a queue is considered empty when it no longer contains any information. Queues can be cleared by reading all

the information in them.

The OQutput Queue
There are two queues in the status reporting structure of the Vector Voltmeter.

The Output Queue is a “first-in, first-out™ (FIFO) queue. It storcs output messages until they are read from the
instrument. The availability of data is summarized in the MAV bit of the Status Byte. The Output Queuc is read by
addressing the instrument to talk and then handshaking the bytes. It can be cleared by the Reset Command, the
Device Clear Command (IEEE488.1) or by power on.

The Vector Voltmeter also has an Error Queue, which operates as a FIFO and storcs crror messages until they arc
read from the Vector Voltmeter. The Error Queue is summarised in the error bits (bits 2 to 5, inclusive) of the
Standard Event Status Register. It is read by the SYSTem:ERRor ? command and can be cleared by using the
Clear Status command (*CLS). When the Error Queue is empty, the string “0, NO ERROR?” is returned.

Event Registers

Event Registers capture changes which occur within a device. Each bit in an event register corresponds Lo some
device condition. Bits become TRUE when some pre-defined device condition transition occurs. The event register
bits are latched so that once they become TRUE they cannot be cleared except by the user. There are two means of
clearing an cvent register. Reading a register will clear it and the Clear Status command (*CLS) will clear all
event registers.

The Vector Voltmeter uses two kinds of transition filter for setting these event bits TRUE:
1. Positive Transition. The event becomes TRUE when its condition makes a FALSE to TRUE transition.

2. Negative Transition. The event becomes TRUE when its condition makes a TRUE to FALSE transition.



Operation

.

SYSTEMS

See Figure 3-25 for a detailed representation of the register model for the status data structure.

Device Status Continuously Monitored

! . 1 ——
non-ty J2 110
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i * Al \;i - X l X ¥
_ N
n n—1(\1~ 2 1110
J L i ]
| ‘ .

Logical OR

A

SUMMARY
MESSAGE

&

T

S .."\ Qo /:_

n in—ﬂ Joa 110
—]—J

Condition Register

Transition Filter
Salects which transitions
of Condition bits will set
corresponding Event bits

Event Register
(Latched Conditions)

Event Enable Register
Selects which events can
set the Summary Message

Figure 3-25. Register Model for the Status Data Structuore.

The instrument also provides a Standard Event Status Enable R -ister and an Operation Status Enable Register
and provides further commands to read them. These registers work in the same way as the Service Request Enable
Register described earlier in Sending the Status Byte Message.
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Standard Event Status Register (SESR)

Figure 3-24 shows the operation of the Standard Event Status Register. This is a specific application of the event
registers discussed previously and its bit definitions are as follows:

Bit 5 - Command Error (CME)

This bit indicates that the device has detected a command error. The following events cause a command error.

1. An IEEE 488.2 syntax error. This means that the device received a message which did not follow the syntax
defined by the IEEE488.2 standard. For example, it received data which violated the device listening format,

2. A semantic error occurrcd. For example, the device received an incorrectly spelled command. Another example
would be that the device received an optional IEEE48R.2 command which it does not implement.

3. The device received a Group Execute Trigger (GET) inside a program message.

Bit 4 - Execcution Error (EXE)

This bit indicates that the device detected an error while trying to execute a command. It indicates that:

1. A <PROGRAM DATA > element received in a command was outside the legal range for the device, or incon-
sistent with the operation of the device.

2. The device could not execute a valid command due to some device condition,

Bit 3 - Device-dependent Error (DDE)

A device-dependent error is any device operation which did not execute properly due to some internal condition
such as overrange. It indicates that the error was not a command, query, or an execution error.

Bit 2 - Query Error (QYE)
This bit indicates:

1. An attempt to read data from the Qutput Qucue when no data was present.
2. That data in the Output Queue was lost. An example of this would be queue overflow.

Bit 0 - Operation Complete (OPC)

This bit indicates that the device has completed any pending operations and is ready to accept new commands. This
bit is generated only in response to the Operation Complete (*OPC) command.

SESR Operation

The SESR operates in the same manner as the Event Registers described earlier. It can only be cleared by:
1. a Clear Status command (*CLS).

2. reading it (*ESR?).

3. a power-on transition .

The associated Standard Event Status Enable Register is written with the Enable Status (*ESE) command and read
with the Enable Status (*ESE?) query.
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Register Bit Coding

The Status Byte, SESR, Operation Status Register and Transition Filters are set using a value which determines the
conditions to be enabled. The weights of each of the bits to be enabled are summed to obtain the value required.
Table 3-1 shows the weighting of each bit for each of the registers.

Table 3-1. Register Bit Coding

Bit 7 & 5 4 3 2 1
Weight 128 &4 32 16 8 4 2 1

HP-1B Response Formats
Results returned by the HP 8508A from measurcment queries take the ASCII form:
<+>»|<->D.DDDE< + > | <->DD<term>

(193]

That is a leading sign, a four digit mantissa between 1.000 and 9.999, an exponent designator “E” or “e”, an
exponent sign, a two digit exponent between () and 99 and a terminator.

The value is always in fundamental units (volts, ohms, watts, dB etc.). The terminator <term> depends on the data
requested, as follows:

<term> is a comma {,) where another data item follows as part of the same result.
<term> is a semicolon {;) where the data item completes a result and another result follows.
<term> is carriage-return, linefecd <cr>,<If> where the data item is the last or only part of a result.
Using the SYSTem:FORMat command results can also be coded as 64 bit Floating Point numbers, in IEEE488.2

Definite Length Arbitrary Block Response Data format. This will be of the form ASCII characters ‘#’ ‘1 ‘8’
followed by eight data bytes in IEEE 754-1985 double precision format.
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HP-IB Command Set Summary

Table 3-2. Command and status message summary

Description Query Command Header Parameter
(1 (2 3
Averaging Value Yy AVERage:COUNt <nrf>
Calibration y *CAL?
Capability Yy CAP?
Clear Status n *CLS
Configure Measurement n SENSe <meas>{4)
Correction CORRection
:DATA
A Value ¥ A <nrf>
B value ¥y :B <nrf»
Phase Value Y :PHASe <nrfs>
Normalize Impedance ¥ : IMPedance ON{OFF[1j0
Termination y :TERMination Z0|SHORT [OPEN
Perform Normalization n :PERForm
Normalization State y :STATe ON|OFF|1]|0
Direct Analog Output Y DANalog ON|OFF|1]|0
Display State y DISPlay:STATe ON|OFF|1]|0
Fetch Results y FETCh?
Continuous readings y :CONT inuous?
Format Y FORMat LINear |LOGarithmic
POLar |RECTangular |
CARTesian
Frequency FREQuency
Band ¥ :BAND <nrf>
Auto Ranging y :AUTO ON|OFF|1]0
Identification y *IDN?
Input INPut
impedance Yy : IMPedance <nrf>
Module Type y :POD?
Measure ¥ MEASure? <meas>{,<meas>}(4)
Output Test Signal y  OUTPut ON|OFF|1]0
Operation Complete y *0PC
Reset n *RST
Self Test y *TST?
Service Request Enable vy *SRE <nrf> (5)
Standard Event Enable Y *ESE <nrf>
Standard Event Register vy *ESR? (6)
Status Byte Request y *$TB?
Status Control STATus
Operation Status :0PERation
Condition Register Y :CONDition? (7}
Positive Transition
Filter Y :PTRansition <nrf» (7)
Negative Transition
Filter ¥ :NTRansition <nrf> (7)
Event Register Y :EVENL?
Enable Mask Y :ENABLe <nrf> (7)
System SYSTem
Error Register y :ERRor? NUMeric|STRing
Key Y :KEY <nrf>
Format y : FORMat ASCii|FP&4
Trigger n *TRG
Trigger Setup TRIGger
Source y :SOURce BUS | FREErun
Wait-to-continue n *WAL
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NOTES

(1) Commands which allow a query option are indicated by “y”. Commands where the query is mandatory are also
shown with the query question mark in the Command Header column.

(2) Letters in CAPITALS are required. The remainder of the command can be added if desired for legibility.
(3) <nrf> indicates Numeric Representation Flexible, which is a forgiving real format described in IEEE 483.2.

(4) <meas> indicates AVOLtage |BVOLtage | APOWer | BPOWer| BA|PHASe | TRANsmission|
DELay|SWR|RHO|Y|Z|CORE

(5) Status Byte bit usage is as follows.

bit 4 Message Available
bit 5 Standard Event Summary Bit

1 e . mrrmem 4 R ot O s Advrs
bit 6 Request Service / Master Summary Status (MSS)

bit 7 Operation Status Register Summary Bit
Other bits are unused.

(6) Standard Event Status Register bit usage is as follows.
bit 0 Operation Complete  bit 4 Execution Error
bit 2 Query Error bit 5 Command Error
bit 3 Device Error

Other bits are unused.

(7) Operation Status Register bit usage is as follows.

bit 0 Calibrating bit 4 Measuring
bit 2 Ranging (Unlocked)  bit 5 Awaiting Trigger

Other bits are unused.

Refer to Figure 3-22 for an example of SRQ enabling and handling.
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Command Reference

Commands which have no parallel in local operation are described fully in this section, and are indicated by the
<=HP-1B=> logo in the header. Commands which operate instrument functions available from the front panel are
described only briefly here, because full functional descriptions are given in the section describing local operation.

v 1ging Value <=HPIB=>  AVERage:COUNt <nrf>

When making measurements the Vector Voltmeter accumulates a number of internal readings and averages them
to produce a result which is fed to the display and/or HP-IB. The averaging value can be changed only via HP-IB.
The default is 2° measurements per reading. Higher values may reduce measurement variation , especially with

noisy signals, at the cost of a lower measurement rate, Lower values increase the measurement rate and may
increase measurement variation,

Range 0 to 10, Default 5, The number of internal readings made is two, raised to the power of
AVERage:COUNL.

The query option returns the current setting.

Calibration *CAL?

Performs an internal device calibration. A value of 1 will be returned if the calibration fails. A value of 0 indicates
successful calibration.

Capability <=kp1g=> CAPability?
Returns the instrument’s HP-1B capability string as follows:

SH1, AH1, T6, TEQ, L4, LE), SR1, RL1, PPO, DC1, DT1, C0, E2
Clear Status <=HpPIB=> *CLS

Clears the contents of the status register and associated status data structures. This command should be used as part
of remote instrument preset.

Configure Measurement SENSE <meas>

This command is used to configure the measurement that the Vector Voltmeter will make, and the results it will
return in response to a measurement query. Default is AVOLtage.

Options for <meas> are listed in the Measure section.
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Correction CORRection

:DATA
A Value <=HPIB=> H. <nrf>
B value <=HP1B=> H:] <nrf>
Phase Value <=HPIB=> :PHASe <nrf>
Mormalize Impedance : IMPedarce ON|OFF{1]0
Termination :TERMination  SHORT|OPEN|Z0
Perform Normalization :PERForm
Normalization State 1STATe ON|OFF| 1|0

The correction commands define the normalization values and state. Correction values can be senlt to the Vector
Voltmeter, impedance measurements can be normalized, current measurements can be saved as a reference and the
normalization function can be switched on and off,

The default state is all correction off.

CORR:DATA allows data to be sent to the Vector Voltmeter for use as a reference value, :A :B and :PHASe are
used to define the destination of the reference value. The ability to use specific data as reference values is a func-
tion available only from HP-IB.

The query options return the current value.

CORR:IMPcdance scts the impedance normalization function. ON (1) sets the Vector Voltmeter to normalize
impedance measurements. OFF (0) implies that impedance measurements are calculated from the current value of
Input Impedance. The default is OFF.

The query option returns 1 or Q.

CORR:TERMination sets the termination standard for reflection measurements. The default is SHHORT.

The query option returns the current setting as an ASCII string,

CORR:PERForm sets the :A :B and :PHASe references to be the current measurement values.

CORR:STATe defines if the CORRECTION function is in use. It sets the normalization function to ON (1) or
OFF (0). The default is OFF.

The query opticn returns 1 or 0.

Direct Analog Output DANalog ON|OFF]1]0

Sets the Vector Voltmeter to operate as a simple converter. The frequency and amplitude ranges are locked and the
rear panel outputs represent the A or B voltage (depending on which is selected on the front panel) and the phase
difference. No processing is carried out, nor are any results available over HP-IB, The mode is intended for use in
applications such as narrowband swept testing of crystal filters,

The default 15 OFF.

The query option returns 1 or 0.

341



Operation

Display State <=HP1B=> DISPlay:STATe ON|OFF|1]0

Controls the front panel display. The display can be turned off when not needed. A speed improvement may be
realized by switching the display off. The improvement will be greater as AVERAGE:COUNTU is reduced , since
updating the display is an overhead at the end of the measurement cycle.

The default is ON.

The query option returns 1 or 0.

Fetch Results <=Hp1B=> FETCh?
Continuous readings 2CONT i nuous?
This query returns the result of the measurement most recently started as soon as it is available. The result will be

S
generated using the current measurement configuration,

FETCh:CONTinuous? causes results to be passed to the HP-IB such that when one is read, the next is made
available for reading as soon as it is calculated.

Format FORMAT LINear|LOGarithmic|POLar|RECTangular|CARTesian
The format command sets the units in which measurement results will be returned,

LINear Sets voltage and power units to volts and watts respectively, and magnitude ratio to a dimensionless quan-
tity.

LOGarithmic  Sets voltage and power units to dBuV and dBm respectively, magnitude ratio to dB, and RHO
magnitude to Return Loss in dB.

POLar Sets the results from vector measurements to ratio and phase angle.

RECTangular  Sets the results from vector measurements to real and imaginary components.

CARTesian Identical to RECTangular.

The default is LINear POLar.

The query option returns an ASCII string indicating the current state.
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Frequency FREQuency
Band :BAND <nrf>
Auto Ranging :AUTO ON|OFF|1|0

Sets the frequency band of the Vector Voltmeter lock circuits. The band may be set explicitly, or the Vector Volt-
meter can be allowed to auto-range. It is recommended that explicit band selection is used when possible to
minimise lock time.

FREQ:BAND selects the frequency band explicitly. The command forces BAND:AUTO to OFF. Bands are as
follows:

Band Number Freguency band (MHz) Band Number Frequency Band (MHz)}

1 0.1 to 0.2 9 25 to 50

2 0.2 to 0.6 10 50 to 80

3 0.6 to 1 " 80 to 150
4 1to3 12 150 to 250
5 Jtos 13 230 to 500
& 5 to 8 14 500 to 1000
7 8 to 15 15 1000 to 2000
8 15 to 25

The default setting is automatic band selection.
The query option returns the current band.

FREQ:BAND:AUTO sclects explicit or automatic frequency band selection. When turned OFF the Vector
Veltmeter remains in the current band.

The default is ON, but is forced to OFF when the FREQ:BAND command is reccived.

The query option returns 1 or 0,

Identification <=HP1B=> *[DN?

The identification command returns a string which describes the Vector Voltmeter and Input Module. The string
contains four ficlds, separated by commas, as shown bclow.

HEWLETT-PACKARD ,8508A-050,0,REV 1.0

Model number -- - (Mot used)

- Input module option (STD or 050)

|

Manufacturer -- ! || - Firmware revision
|
|
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Input

INPut:IMPedance <nrf>
:POD?

Input impedance sets the impedance of the measurement system, used in power and impedance measurements.
Allowed values are 50 or 75 (Ohms).

The query option returns the current setting.

POD either 50, 75 or HL.

Measure

MEASure? <meas>{, <meas>}

This command is used to configure and make a Vector Voltmeter measurement (or measurements) and return the
result(s). Default is AVQOLtage.

Options for <meas> are listed below

AVOLtage
BVOLtage
APOWer

BPOWer
BA

PHASE
TRANsmission

DELay
SWR
RHO

CORE

Channel A Voltage, using current setting of FORMat (LOG|LIN).
Channel B Voltage, using current setting of FORMat (LOG|LIN).
Channel A Power, using current settings of [NPut:IMPedance and
FORMat (LOG|LIN).

Channel B Power, using current settings of INPut:IMPedance and
FORMat (LOGIL!N).

B/A Magnitude Ratio, using current setting of FORMat (LOG|LIN).
B-A Phase.

B/A Magnitude Ratio and B-A Phase, computed from the same
measurement, using current settings of FORMAT (LOG|LIN and

POL |RECT).

Delay

Standing Wave Ratio

Reflection Coefficient, using current settings

FORMat (LOG[LIN and POL[RECT).

Admittance (1/Z), using current settings of INPut:IMPedance and
FORMAT (POL |RECT).

Impedance, using current settings of INPut:IMPedance and
FORMAT (POL |RECT}.

ALl basic measurements - AVOLtage, BVOLtage and PHASe.
Equivalent to MEAS? AVOL,BVOL,PHASE,

All the above measurements are also dependant on whether CORRection:STATe is ON or OFF.

Output

OUTPut ON|OFF|%|0

Controls the front panel Test output signal.

The default is OFF.

The query option returns 1 or 0.
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Operation Complete <=HPIB=> *OPC

This command causes the Operation Complete bit in the Standard Event Status Register to be set when the Vector
Voltmeter has completed all pending operations.

The Standard Event Status Register can be monitored to find when the bit is set using the *ESR? command, or the
Vector Voltmeter can be set to request service when the bit is set true.

The query option returns “1” when all pending operations have been completed.

Reset <=HP1B=> *RST
The reset function sets the Vector Voltmeter to a {ront panel state the same as using the PRESET key. It has no
effect on the status registers or results waiting to be read.
Self Test *TST?
This command initiates an instrument self test and causes a result to be output. The result will be zero (0) if the test
is completed without errors. A one (1) indicates an crror has occurred. Full details of the error codes appear in the
Troubleshooting section of this Manual.
Service Request Enable <=HPiB=> *SRE <nrf>
Sets the service request conditions.
Status Byte bit usage is as follows.
bit 4 Message Available
bit 5 Standard Event Status Register summary bit
bit 7 Operation Status Register summary bit

Other bits are unused,

The query option returns the currently selected conditions.

Standard Event Status Enable *Ese  <nrf>
Sets the Standard Event Register mask conditions.

The query option returns the currently selected conditions. Range () through 255, using encoding as in Table 3-2.

Standard Event Status Register *EsR?

Returns and Clears the current valuc of the Standard Event Status Register.
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Status Byte Query *STB?

Returns the current value of the Status Byte, with Master Summary Status (MSS) as bit 6. The Byte consists of bits
which summarise each Status Reporting Structure. Bits are cleared by clearing the related structure.

Status Control <=Hp1B=> STATus

Operation Status :OPERation

Condition Register :CONDition?
Positive Transition Filter :PTRansition <nrf>
Negative Transiticn Filter :NTRansition <nrf>
Event Register :EVENE?

Enable Mask :ERABle <nrf>

The status command controls the setup and operation of the condition and event registers. The registers are set by
positive or negative transitions of the appropriate condition, cnabled by transition filters.

EVENt? and CONDition? return the current values of the corresponding registers.

ENABIe selects which events latched using the Positive TRansition and Negative TRansition filters, are reported in
the Status Byte summary bit 7.

The query option of ENABIe returns 0 through 253, using encoding as in Table 3-2.

The query options of PTRansition and NTRansition return the current transition masks.

System SYSTem

Error Register :ERRor? NUMeric|STRing
Key KEY <nrf>

Format :FORMat ASCii]FP&4

The system command covers miscellaneous housckeeping and global activities in the Vector Voltmeter.

SYSTem:ERRor ? returns an error code describing any error that occurs. Errors are returned as either numeric
responses or as a string describing the error. By default a string is returned. Full details of the error codes appear in
the Troubleshooting section of this Manual,

SYSTem:KEY allows direct programming of the front panel key functions to simulate key presses. Each key is
simulated by sending its keycode given in Table 3-3.
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The query option returns the code of the last key pressed.

Table 3-3. Keycodes

Keycode Description
1 A

2 B

3 REFL MEAS
4 FORMAT

5 POWER MEAS
& B/A MAG

7 B-A PHASE
8 REF SELECT
9 REF

10 SYSTEM IMPD
" METER SELECY
12 LOCK RANGE
13 STEP UP

14 STEP DOWN
15 MAG RANGE
16 HOLD VALUE
17 DISPLAY

18 SHIFT

19 LCL

20 PRESET

SYSTem:FORMat sets the HPIB output format for measurement results. Two formats arc available (ASCii and
FP64) and they are described in the earlier section on HP-IB Response Formats.

Trigger <=Hp1B=> *TRG

The trigger command performs the same function as the Group Exccute Trigger command defined by IEEE 488.1,
that is it initiates a new mecasurement when the TRIGger:SOURce is BUS.

Trigger Setup <=HPI1B=> TRIGger

Source :SOURce BUS|FREErun
The trigger setup function allows the trigger mode to be selected. In frecrun, the Vector Voltmeter makes measure-

ments as quickly as possible. When the trigger source is set to BUS, the Vector Voltmeter waits Lo receive a trigger
before mitiating the next measurement.

Wait-to-continue <=HPI1B=> WAL

This command causes the Vector Voltmeter to complete all current actions before accepting any more commands.
It can be used to synchronize the instrument’s operation with other equipment.
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Performance Tests Section 4

S —

4-1 INTRODUCTION

As the HP Model 8508A mainframe cannot be performance tested without a Probe Module installed, the full per-
formance test information is contained in Section 4 of the Input Module insert.
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Adjustments Section 5

#

5-1 INTRODUCTION
This section describes the adjustment procedures required to enable the Hewlett-Packard 8508A Vector Voltmeler

to mect the specifications listed in Table 1-2 of the Probe Input Maodule manual. Adjustments should only be made
after determining that the instrument is out of calibration or if a repair has been carried out.

5-2 WARM-UP TIME

The HP 8508A must be switched on for a minimum of 30 minutes before carrying out any adjustments. This allows
the instrument operating temperature to stabilize.

5-3 SAFETY CONSIDERATIONS
WARNING

PROCEDURES DESCRIBED IN THIS SECTION ARE PER-
FORMED WITH THE PROTECTIVE COVERS REMOVED
AND POWER SUPPLIED TO THE INSTRUMENT. SERVIC-
ING SHOULD ONLY BE PERFORMED BY TRAINED PER-
SONNEL WHO ARE AWARE OF THE HAZARDS INVOLVED,

Anti-Static Precautions
The printed circuit boards contained in this instrument have components and devices which are susceptible to

damage by clectrostatic discharge (ESD). To minimize the risks of damaging or decreasing the reliability of the
instrument, the following procedures and cautions should be obscrved when servicing the instrument.

Static-free Workstation

All servicing should be carried out at a static-free workstation wherever practical.

De-soldering

When de-soldering components, ensure that the soldering iron is grounded. Always usc a mctalized solder remover.
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Anti-Static Freezer Spray

When attempting to locate a temperature related fault, use only an approved anti-static freezer spray.

Anti-Static Products
Table 5-1 contains details of anti-static products which are available from Hewlett-Packard.

Table 5-1. Anti-Static Products

Product HP Part Number
Anti-static workstation kit 9300-0792
Metalized Solder Remover 8690-0227
Wrist-strap and cord $300-0970

5-4 EQUIPMENT REQUIRED

All adjustment procedures contain a list of requircd test equipment. The test equipment is also identified by callouts
in the test setup diagrams, where included. If substitutions must be made for the specified test equipment, refer to
the Recommended Test Equipment table in section 1 of this manual for the minimum specifications. It is important
that the test equipment meet the critical specifications listed in the table if the Vector Voltmeter is to meet its
performance requirements.

Note: Use a non-metallic tool whenever possible.

5-5 POST REPAIR ADJUSTMENTS

Table 5-2 lists the adjustments related to repairs or replacement of any of the assemblies.
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5-6 RELATED ADJUSTMENTS

The procedures in this section can be done in any order.

Adjustments

Table 5-2. Related Adjustments

Assembly Replaced

Al Front Panel.
A2 Power Supply.
A3 IF Assembly.
A4 Search & Lock.

A5 Processor.

5.7 ADJUSTABLE COMPONENTS

Perform the following Adjustments

None.

5-8

5-9 to 5-13
5-14 to 5-16

None.

Table 5-3 lists all adjustable components in the HP 8508A Vector Voltmeter.

Reference
Designation

AZRI11
AZR 16
A2R 19

A3L1
A3L2
A3 R151
A3 R178

A4 R 89
A4L3

Table 5-3. Adjustable Components

Adjustment
Name

+ 50V
+120V
120V

Set 20kHzCh A
Set 20 kHz Ch B
Differential Phase
100 mV Ref.

Set 1.62 MHz
Set 324 MHz

Adjustment Description.
Paragraph

5-8
5-8
3-8

59
59
59

5-9

Adjusts the + 5.0V REG Supply.
Adjusts the +12.0V REG Supply.
Adjusts the -12.0V REG Supply.

5-10
5-10
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5-8 POWER SUPPLY ADJUSTMENTS: +12.0V,-12.0V and +5.0V,

DESCRIPTION

The +12.0V, -12.0V, and + 5.0V power supplies are adjusted under load for the proper voltage levels with an Input
Module installed.

EQUIPMENT
Instrument Recommended Model
Input Module HP 85081A or HP 85082A
Digital Voltmeter (DVM) HP 3456A
PROCEDURE:

1. Install an Input Medule in the HP 8308A mainframe.
2. Switch on the equipment and allow to warm up for 30 minutes.
3. Remove the HP 8508A top cover to allow access to the adjustments.

4. Connect the DVM input to the Test Points shown in the following table and make the appropriate adjustments
for the correct voltage levels,

Test Point Adjustment Voltage Tolerance
A2 TP3 A2R16 +12.0V HL.1V

A2 'TP4 A2R19 -12.0V +H.1V

A2 TP2 A2R11 + 5.0V +HL05V
A2TP1 GND
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+5V +12V
R11 R16
12V
R19

Figure 5-1. Power Supply Adjustment Locations

5. Replace the HP 8508A top cover.
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5-9 IF ASSEMBLY ADJUSTMENTS
Set up the centre frequency of the A Channel 20kHz Bandpass filter.

DESCRIPTION

The 20 kHz centre frequency for Channel A is set up using an internal test routine. The Input Module should not be
installed for this procedure.

EQUIPMENT

No external test equipment is required for this adjustment.

PROCEDURE
1. Switch on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. Ignore this
error number.
2. Remove the HP 8508A top cover to allow access to the adjustments.
3. Adjust the core of A3L1 to the top of the coil.
4. On the HP 8508A:
Select [PRESET]| [SHIFT] [POWER] to put the instrument into the ‘setup’ mode.
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

tSt indicates that the instrument is in the ‘setup’mode and ‘nnnn’ is the current setup code.
Use the UP/DOWN ‘Arrow’ keys to set up test 002,
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
5. Adjust the A3L1 core to obtain a maximum reading on the right hand display.

6. Press [HOLD VALUE] to cancel the function.

7. Replace the HP 8508A top cover.
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Set up the centre frequency of the B Channel 20kHz Bandpass filter.

DESCRIPTION

The 20 kIz centre frequency for Channel B is set up using an internal test routine. The Input Module should not be
installed for this procedure.

EQUIPMENT

No external test equipment is required for this adjustment.

PROCEDURE
1. Switch on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. Ignore this
error number.
2. Remove thc HP 8508A top cover to allow access to the adjustments,
3. Adjust the core of A3L2 to the top of the coil.
4. On the HP 8508A:
Select [PRESET] [SHIFT] [POWER] to put the instrument into the ‘setup’ mode.
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

1St indicates that the instrument is in the ‘setup'mode and ‘nnnn’ is the current sctup code.
Use the UP/DOWN ‘Arrow’ keys to set up test 003.
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
5. Adjust the A3L2 core to obtain a maximum reading on the right hand display.

6. Press [HOLD VALUE] to cancel the function.

7. Replace the HP 8508A top cover,
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To equalize the A and B Channel phase shift.

DESCRIPTION

An internal test routine is used for this adjustment. The Input Module should not be installed for this procedure.

EQUIPMENT

No external test equipment is required for this adjustment.

PROCEDURE
1. Switch on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. Ignore this
error number.
2. Remove the HP 8508A top cover to allow access to the adjustments.
3. Set A3R151 fully counter-clockwise.
4. On the HP 8508A.:
Select [PRESET] [SHIFT] [POWER] to put the instrument into the ‘setup’ mode.
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

tSt indicates that the instrument is in the ‘setup’mode and ‘nnnn’ is the current sctup code.
Use the UP/DOWN ‘Arrow’ keys to set up test 004.
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
5. Adjust A3R151 to obtain a zero reading on the right hand display.
6. Press [HOLD VALUE] to cancel the function.

7. Replace the HP 8508A top cover.
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Set up the amplitude path gain using an external 20kHz, 100 mV reference source.

DESCRIPTION

To ensure interchangcability of Input Modules the 100 mV level must be accurately sct. The Input Module should
not be installed for this procedure.

AC Calibrator HP 8508A

Figure 5-2. Reference Level Adjustment Equipment Setup

EQUIPMENT

Instrument Recommended Model
AC Calibrator Datron 44705

PROCEDURE

1. Configure the equipment as shown in the Figure 5-2.

In this test, a 100mV signal from the AC Calibrator is applied simultaneously to the Channcl A and Channel B
Input Amplificrs on the IF board. A pair of miniature probe clips should be used to apply this signal between A3C1
and A3R150 for Channel A, and between A3C21 and A3R170 for Channel B. The location of these points is shown

in Figure 5-3.
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A3 IF Assembly
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i
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Figure 5-3. Component Location
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2. Switch on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. [gnore this
error nuimber.
3. Remove the HP 8508A top cover to allow access to the adjustments.
4. Set up the AC Calibrator for an output frequency of 20 kHz and a level of 100 mV.
5. On the HP 8508A:
Select [PRESET] [SHIFT] [POWER] to put the instrument into the ‘setup’ mode.
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

tSt indicates that the instrument is in the ‘setup’mode and ‘nnnn’ is the current setup code,
Use the UP/DOWN ‘Arrow’ keys to set up test 005,
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
6. Adjust R178 to give a display reading of 100.0 + 0.1.

7. Press [HOLD VALUE] to cancel the function.

8. Replace the HP 8508A top cover.
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5-10 SEARCH & LOCK ASSEMBLY ADJUSTMENTS
Set the centre frequency of the 1.62 MHz Oscillator.

DESCRIPTION

The 1.62 MHz VCO frequency is set up using an internal test routine. The Input Module should not be instailed for
this procedure.

EQUIPMENT

No external test equipment is required for this adjustment.

PROCEDURE
1. Swith on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. Ignore this
error number
2. Remove the HP 8508A top cover to allow access to the adjustments.
3. Adjust A4R9 fully clockwise.
4, On the HP 8508A:
Select [PRESET] [SHIFT] [POWER] to put the instrument into the ‘setup’ made
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

tSt indicates that the instrument is in the ‘setup’ mode and ‘nnnn’ is the current sctup code.
Use the UP/DOWN ‘Arrow’ keys to set up test 004.
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
5. Adjust A4R89 slowly counter-clockwise until the UNLOCK light extinguishes.

6. Press [HOLD VALUE] to cancel the function.

7. Replace the HF 8508A top cover.
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Set the centre frequency of the 32.4 MHz Oscillator.

DESCRIPTION

The 32.4 MHz VCO frequency is set up using an internal test routine. The Input Module should not be installed for
this procedure.

EQUIPMENT

No external test equipment is required for this adjustment.

PROCEDURE

1. Switch on the equipment and allow to warm up for 30 minutes.
Note: Since the Input Module is not installed in the mainframe, the HP 8508A will display “Err 601”. Ignore this

i das gy y s | S
oo nymuvet,

2. Remove the HP 8508A top cover Lo allow access to the adjustments.
3. Adjust A4L3 core to the bottom of the coil.
4. On the HP 8508A.:
Select [PRESET] [SHIFT] [POWER] to put the instrument into the ‘setup’ mode
The Display will now indicate which setup code is being used. It will appear as:
tSt nnnn

tSt indicates that the instrument is in the ‘setup’ mode and ‘annno’ is the current sctup code.
Use the UP/DOWN ‘Arrow’ keys to set up test 004.
Press [HOLD VALUE] and check that the indicator lamp is illuminated.
5. Adjust A4L3 slowly counter-clockwise until the UNLOCK light extinguishes.

6. Press [HOLD VALUE] to cancel this function.

7. Replace the HP 8508A top cover.
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Replaceable Parts Section 6

ﬁ

6-1 INTRODUCTION

This scetion contains information for ordering parts. Table 6-2 lists the abbreviations uscd in the parts list and
throughout the manual, Table 6-3 lists all replaceable parts in refercnce designator order and Table 6-4 lists the
names and addresses that correspond to the manufacturer’s code number used in the parts list. Figures 6-1 1o 6-3
illustrate the chassis mounted parts, misccllancous parts and assembly information.

6-2 ABBREVIATIONS

Table 6-2 lists all the abbreviations used in the parts lists and throughout the manual. In some cases, two forms of
an abbreviation arc given, one in all capital letters and the other in partiat or no capital letters. This is becausc the
abbreviations used in the parts list are always all capitals; however, in other parts of the manual, abbreviations are
used in partial or no capital letters.

6-3 REPLACEABLE PARTS LIST
Table 6-3 is organized as follows:

(a) Electrical asscmblics and their components in alpha-numeric order followed by reference designation.
(b) Chassis-mountcd parts in alpha-numeric order by reference designation.
(¢) Misccllaneous parts.

The information given for each part consists of the following:

(a) The Hewlett-Packard part number.

(b) Part number check digit (CD).

(¢) The total quantity (QTY) in the instrument.

(d) The description of the part.

(e) A typical manufacturcr of the part (in a five-digit code).
(N The manufacturer’s part number for that part.

The total quantity for each part is given only once - at the first appearance of the part in the list.
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6-4 ORDERING INFORMATION

To order a part listed in the replaceable parts list table, quote the Hewlett-Packard part number (with the check
digit), indicate the quantity required, and address the order to the nearest Hewlett-Packard office. The check digit
will ensure accurate and timely processing of your order,

To order a part that is not listed in the Replaceable Parts table, include the instrument model number, instrument

serial number, the description and function of the part, and the number of parts required. Address the order to the
nearest Hewlett-Packard office,

6-5 DIRECT MAIL ORDER SYSTEM

Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Advantages of using the
system are as follows:

(a) Direct ordering and shipment from the HP Parts Centre in Mountain View, California.

(b) No maximum or minimum order value on any mail order (there is a minimum order amount for parts ordered
through a local HP office when the orders require billing and invoicing).

(¢) Prepaid transportation (there is a small handling charge for each order).
(d) No invoices - to provide these advantages, a cheque or money order must accompany each order.

Mail order forms and specific ordering information are available through your local HP office. Addresses and phone
numbers are located at the back of this manual.



Table 6-1. Reference Designations

Replaccable Parts

REFERENCE DESIGNATIONS

A Lo assembly E. ... .. miscellanecus P . electrical cannecior u integrated circuit;
AT . attenuator: 1sclator; slectncal part {movable portion): microcircutt
termination F oo .. . ... .. .. luse plug Voo alactron tube

B . . tan: motor FL .. oo filter Q ransistor: SCA; VA . voltage regulator:
BT . battery H.o. .. . ...... hardware riode thynstor: FET breakdown dicde
(O .. capacitor HY ... .. .... ... crcutator ] R resIStor W cable; transmission
ol . coupler J ... electncal connector RT . tharmistor path. wire
CR L diode: dicde {stationary portion}; S . switch X . socket

thyristor: varactor |acK T .. transformar Yoo crystal unit {pez0-
nc . directional coupler K ... ... ... .. relay T8 termnal board slectric or quartz)
oL . delay hna L. ... CoM, inductor TC thermocouple Z tuned cavity; tunea
[BE] R . annuncatar; Mo L meter T tast poirt circud

signaling devica MP miscellaneous

taudible or visual), mechanical part

iamp: LED

Table 6-2. Abbreviations (1 of 2)
ABBREVIATIONS

A R ampserae CCEF coeffic:ant EDP . electraonic data INT nterral
ac ..., alternating current COM .. . .. common processing kg kiograrm
ACCES S accessory COMP . compostion ELECT atactrabytic kHz xilohertz
ADJ L adjustmeant COMPL . compiete ENCAP .. .. . ancapsulatad K . kilohm
A/D analog-to-digital CONN L connector EXT axtarnal kV KitGvolt
AF L auchio frequency CP ... ..... .. cadmium plate Foo farag b pound
AFC S ... automatg CRT ... . cathode-ray tube FET .... tield-etfect transistor LG S S inductance-

fraquency control CTL . .. ... complementary FiF ... ... . Mip-fiop capacitance
AGC S automatc gain ransisior ogic FH ............ .. tiat head LEC ... hght-emitting diode

controf CW ..... . continuous wave FILH . fillister head LF .. .. low treguency
AL . aluminum CW ..............clockwise FM . ... frequency madulation LG long
ALC automatic lavel cm .. .. .. centimeter FP ... .. . front panel LH .o lgft hand

controt D/A asgital-to-analog FREQ ....... ..... frequency LIM P L hmit
AM .. .. amplitude moduiation daB ... decibel FXD fixed LIN . linear taper {used
AMPL ... L amplifier dBm . .. .. dacibel referred g gram N parts list)
ARPC . automatic phase to 1 mW GE . germanium LK WASH lock washer

controt de ... .. .. diract currant GHz . gigahertz Lo ... low; iocal oscillator
ASSY . assambly deg .. degree (temperature GL . giass LOG .. logarithmic taper
AUX . auxihary interval or dittsrence) GRD . groundied) fused 1N pans st
avg average 2 . degree {plane H henry log .. legarthmiic)
AWG . American wire angle) o . hour LPF iow pass fiter

gauge °C ... . degree Celsius HET hatarodyne LV oo low voltage
BAL e balance {cenugrade) HEX hexagonal m . meter (distancal
BCD Dinary coded °F .. degree Fahrsnheit HO head mA . milliampere

Jacimal KoL . degrag Kehvin HOW Nardware MAX . maximum
8D .. S board DEPC . deposited carbon HF mgh frequency Mo o magohm
BECU baryllium copper DET . detactor HG .. . .. o mercury MEG .. .. meg (105] {used
210 beat frequency diam ... ... diamater HI .................. high in parts list}

osciltator DiA .. diametar (used in HP oo Hewlett-Packard MET FLM metai film
BH .. bindar head parts list) HPF ... ..... high pass filter MET OX . matallic oxide
BKDN breakdown DIFF AMPL ... .. diffarentai HA .. . hour {ysed mn MF . madium frequency;
P bandpass amplifier parts list} microtarad {usad n
8PF ... .. . bandpass filter div ... ... .. . division HY high voltage parts hist)
BRS ....... brass oPOT ... L. .. double-pole. Hz e ... Hertz MFR manufacturer
BwO . backware-wave doubla-throw IC .. Integrated circuit mg milligram

asciator OR e dnve 0 . inside diameter MHz . megahertz
AL calibrate 0SB double sideband IF intermediate mH mitlinanry
cCw countar-clockwise oTL dioda ransistor fraquency mho . mhg
CER ceramic logic IMPG impragnated mn . minute (timel
CHAN channel DVM digitat voitmeter n - ncandascant . minute [plana anglel
am cantimaeter ECL smittar coupted iNCL . inciude(s) MINAT miriature
CMO cabmet mount only logic iNP nput mm millirater
COAX . coaxiai EMF elactromotive force INS insulation

NOTE

Ail abbreviations in the parts list will D8 In upper-case.




Replaceable Parts

Table 6-2. Abbreviations (2 of 2)

MOD . modulator oD . outside diameter PWV ... ... peak working TO .. time delay
MOM . ... . maomentary CH ... . oval head voltage TERM ... ... ..... tarminal
MOS ... matal-oxide OP AMPL ... .... cparational RC ... ... ....... resistance- TFT ... .. thin-film transistor
semiconductor amplifier capacitance TGL ..o toggle
ms ............. miflisecond OPT ... .. .. . option RECT ... .... . rectifiar THO . .......... . .... thread
MTG ... mounting osC . oscillator REF .. ... .....  retarance THRU .. ... through
MTR .. . .. metar {indicating OoX ... ... oxide REG . regulated Thooooe tiranium
devica) O .................. ounce REPL .. . ..... replaceable TOL ... tolarance
mvo millivolt 1 ohm ARF . ... . ... ragic freguency TRIM . ...... ...... thmmer
mvac ...... .. . millivalt, ac P.... .. peak {usad in parts RFI . radio frequency TSTR ... ........ transistor
mvde ... mitlivolt, de¢ list) interfarance TIL ... transistor-transistor
myvpk L millivolt, peak PAM . . ... pulse-amplitude AH .. round nead: rght hang logic
mvp-p L millivolt, peak- modulation RLC ... ...... .. resistance- ™ talavision
lo-peak PC ... ... .. printed Circuit inductance- TVI .. .. television intarference
myrms millivelt, rms PCM . pulse-code modula- capacitance TWT . travaling wave tubse
mw . . milliwatt tion; pulse-count RMO . rack mount only uo micro (107 ) (used
MUX . multiplex modulation rms . root-mean-square in parts list)
MY mytar POM puise-duration AND T round UrF Lo microfarad (used in
wh MICIOAMpars modulation ROM . read-only meamaory pans list)
ufF . microfarad pF ........ ....... picofarad R&P .. ... .. rack and panel UHF .. .. witrahigh frequency
wH . rmicrohenfy PH BRZ onosphor bronze RWY ... ... reverse working UNDEF .......... undefined
wMho . micromho PHL ..., .. ... ... Phiilios voilage UNREG . unregulated
kS micrgsecond PIN .. ... posittve-intnnsic- 5 . scattering parameter Voo vait
aV o o . microvolt nagative H] o . second (time) VA voltampere
uMac . microvolt, ac eIV peak inverse voltage T second [plane angle} vac . volts, ac
wVde oL microvalt, dc pk ... . peak 5-B . . slow-blow {tuse) VAR ... ... variable
«Vpk . microvolt, peak PL e pnase lock {used in parts list) vCeo ... .. voltage-controlied
aVp-p . rmicrovolt, peak- PLO . phase lock osciiator SCR . silicon controlled oscillator
to-paak M . phase modulation rectifier; screw Mde ... volts, de
uvrms .. microvolt, rms PNP positive-nagative- SE . A . seigrum VDCwW . volts, dc, working
uW microwatt positive SECT ... ... .. ... sections (used in parts list)
nA nancampere 1O . part of SEMICCN samiconductor VIF) ... .o volts, filtersd
NC . n¢ connection POLY . polystyrene SHF SuDerhrgh frequency VFO ... .. variable-frequency
N{C . nermally closed PORC . ....... . parcelain sl . Lo . . silicon oscillator
NE . . neon POS ... positive. position(s} SIL .. silver YHF ... .. vary-high frequency
NEG . negative {used in parts list) SL slide VK o volts, peak
[l S . nanofarad POSN ... . position SNR . $ighai-to-noise ratio Vp-p .. .. volts, peak-to-peak
Nt PL nickal piate POT polentlometer SPDT .. ... .. . single-pole. vrms ... .. . vCits, rms
N/O . normally opan p-p . peak-to-peak double-throw VEWR . voltage standing
NOM . ... .. . hominal PP ... peax-to‘peak {used SPG ... ... . 5pnng wave ratio
NORM e normal in parts list) SR .. . split ring vIC ... voltage-tune
NPN . negatwe postive- PPM . . pulss-position SPST .. ..... . single-pole. oscwllamr
negative modu\arorw singla-throw VTIVM . vacuum-tube
NPC . negative-positive PREAMPL preamgplitier SS Service Sheet voltmeter
zero (zero tempera- PRF pulse-rapetition 558 single sideband VI(X) . wolts, switched
ture coathicient) traguency S8T . stainless steel W watt
NRFR not recommaendad PRR .. . pulse repsttion rate STL . steal W/ oo o . with
for fisld replaceament oS picosecond 5Q . . square Wiy . worklng nvarsa
NSR . not separately PT SWR slandmg wave ratio voltage
replaceable PTM pulse-time SYNC ... .. . synchronize wWWo L . wirawound
ns .. . nangsaecong modulation T.. timed {slow-blow tuse) WO without
WL . nanowatt PWM .. ... . pulsa-width TA R . tantalum YiG .. . yttrium-iron-garneat
OBD . order by description maedutation TC ... temperature g characteristic
compensating impedance
NOTE
All abbreviations n the parts list will be in upper-case.
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1012
G giga 109
M mega 108
x kilo 109
da deka 10
¢} deci 107!
¢ centi 10-¢
m milti 1073
u micro 1078
n nano 109
o) pice 10712
t temto 10718
a atio 1018
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part C Gty | Description Mfr
Designation Number b Code
08508- 00001 1 FRONT PNL DRESS E&000000
08508- 00002 1 SUB-PANEL FRONMT ES000000
08508- 00005 1 PLATE-PSU HTSNK
08508-00007 1 BRACKET - TRNSFRM
08508- 00009 1 REAR PANEL E6000000
08508-00010 1 MAIN DECK-LEFT E6000000
08508-00011 1 MAIN DECK-RGHT E&000000
08508-20103 1 SCREEN A3MP1
08508-60001 1 F/P KEY BD AY
Ji 08508-60010 1 REN CBL AY ATW1 E&006000
SW1-20 3101-240%9 20 SW-PB SPST NO E60G6000
08508-00001 1 FRONT PNL DRESS
08508- 00002 1 SUB-PANEL FRONT
08508- 00007 1 BRACKET - TRNSFRM E&D05200
068508- 00009 1 REAR PANEL
08508-00010 1 MAIN DECK-LEFT
08508-00011 1 MAIN DECK-RGHT
08508-00012 1 BRACKET-SWITCH EA005200
08508-20102 1 WINDOW MACHINED EA0C5200
08508-20106 2 GUIDE PIN E60C5200
08508-20107 1 SUPPORT GDE PIN E6005200
08508-40001 1 CLIP PRB STORE E6605200
08508-40002 2 MODULE GUIDE E6005200
08508-60001 2 1 A1F/P KEY BD AY
A2 08508- 60002 3 1 PSU PCB AY
A3 08508- 60003 4 1 IF PCB AY
Ab 08508- 60004 5 1 SRCH&LCK PCB
AS 08508- 60005 6 1 CPU PCB AY
Wi, 2 08508- 60011 4 2 RBN CBL AY E&005200
W3 08508-60013 6 1 CBL AY PWR E&005200
T1 08508- 80001 5 1 TOROIDAL TRNSFMR
08508-90000 1 OP/SERV MANUAL £6005200
08508-%0000 1 910
0850890001 1 OPERATING MANUAL E&005200
08508-20001 -1 030
08508-20001 -1 03
08508-20001 -1 032
08508-%0001 -1 033
08508-20001 -1 034
08508-90001 -1 035
08508-70001 1 910
08508-90002 1 OPER FREN MNL 031
08508-90003 1 OPER GER MNL 032
08508- 90004 1 OPER ITAL MNL 033
08508 - 90005 1 OPER SPAN MNL 034
08508- 90006 1 OPER JAP MNL 030
08508- 90007 1 OPER CHIN MWL 035
08753- 60045 1 t CA ASSY-PRB PWR E&005200
1250-1558 2 ADPT F BNC F RCA
1460-1345 2 TILT STAND
1460-1345 -2 oo
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Table 6-3. Replaceable Parts

Reference KP Part c Qty | Description Mfr
Designation Number D Code
5001-053% 2 SIDE TRIM E6005200
5020-8733 2 GEAR HUB HANDLE 001 E6005200
5020-8788 2 GEAR RING HANDLEOO1 E6005200
5021-8403 1 FRONT FRAME E6005200
5040-7221 -4 FOOT oo E6005200
5041-2642 2 TRIM CAP 001
5041-8801 4 FOOT E6005200
5041-8801 -4 001 £6005200
5041-8802 1 TOP TRIM FR FR £6005200
5041-8819 1 CVR STRAP HNDL E&005200
5041-8819 -1 001 E&D05200
5041-8820 1 CVR STRAP HNDL E&005200
5041-8820 -1 001 E6005200
5041-8821 4 FOOT (RR PHL) E&005200
5041-8821 -4 o E6005200
5061-9677 1 RACK MOUNT KIT 908
5061-9683 1 RACK MOUNT XIT 909
5062-3703 1 STRAP HANDLE EA005200
5062-3703 -1 STRAP HANDLE 001 E6005200
5062-3734 1 COVER TOP E6005200
5062-3746 1 COVER BTM E6005200
5062-3746 -1 001 ES005200
5062-3811 1 PERF SIDE CVR E&005200
5062-3811 -1 001 E&005200
5062-3836 1 CVR PERF SIDE £4005200
5062-3836 -1 001 E6005200
5062-3989 0 FRNT HNDL KIT ES005200
5062-3989 1 907 E6005200
8120-0698 1 PWR CRD OPT 904
8120- 1369 1 PWR CRD AU/NZ ST9O01
8120-1521 1 CA-ASSY 18 AWG 903
8120-1692 1 PWR CRD EUR  RAS02
8120-1703 1 PWR CRD UK RAS00
8120-2104 1 PWR CRD CEEZ2Z EX906
Ws 8120-2585 1 CABLE - COAX £600520C
W 8120-2587 1 CABLE - COAX E&005200
wé,7 8120-2844 2 CA-COAX MT
8120-2957 1 PWR-CORD-DAN 912
8120-421 1 PWR CRD SA/I 917
8120-4754 1 CA-ASSY 918
85081-50100 1 1GHz INPUT MOD
85081-560100 -1 050
85081-50100 -4 100 E6005200
85082-60100 1 0502GHZ 50 OHM MOD
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part [ Qty | Description Mfr
Designation Kumber D Code
Al 08508- 60001 2 F/P KEY BD AY EA006000

08508-60101 3 F/P KEY BD AY W/C LEDS E6CO&000
MP18 5041-0432 1 KEYCAP SHIFT E&006000
MP17 5041-0982 1 KEYCAP DSPL E&006000
MP20 5041-4709 1 KEYCAP PRESET EA006000
MP19 5041-4710 1 KEYCAP LCL E&006000
MP13, 14 5041-4711 2 KEYCAP ARROW E6006000
MP11 5041-4712 1 KEYCAP MTR SEL E6006000
MP12 5041-4713 1 KEYCAP LCK RANGE E6006000
MP15 5041-4714 1 KEYCAP MAG RANGE E4006000
MP16 5041-4715 1 KEYCAP HLD VAL E&006000
MP9 5041-4716 1 KEYCAP REF E4006000
MP4 S5041-4737 i KEYCAP FORMAT E&004000
MP10 5041-4718 1 KEYCAP $YS IMP E4006000
MP3 5061-4719 1 KEYCAP REFL MEAS E&400460C0
MP8 5041-4720 1 KEYCAP REF SEL E004000
MP5 5041-4721 1 KEYCAP PWR MEAS E6006G00
MP1 5041-4722 1 KEYCAP A E&006000
MP2 S041-4723 1 KEYCAP B E6006000
MP6 5041-4724 1 KEYCAP B/A MAG ES006000
MP7 5041-4725 1 KEYCAP B-A PHASE E&DDAD00
DS15-23,28,39-47,48-54,57-61

HLMP - 1840 31 LED GRN E4006000
DS1-14,24-27,29-34,36-38

08508-60020 5 1 BUNDLED ASSY E&066000
A2 08508-460002 3 1 PSU PCB AY E6006000

08508-50017 0 1 MAINS sSW
A251 08508-00004 1 SAFETY COVER PSU
A3 08508-50003 4 1 IF PCB AY E6006000
A4 0B508- 6004 5 1 SRCHELCK PCB E&006000
AS 08508- 60005 1 CPU PCB AY E6006000
ASU18 08508-80010 1 EPROM ASSY E6G06000
ASA1 08508-60105 7 1 CPU PCB AY W/O EPROM E6006000
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Table 6-3. Replaceable Parts

Reference HP Part c oty | Description Mfr
Designation Number b Code
AW 08508- 40010 1 RBN CBL AY E&000000
08508-60011 1 RBN CBL AY E&000000
08508-60020 5 1 BUNDLED ASSY
08508-60101 3 1 FRONT PAMEL W/0 LEDS E4004000
OPTION 001
00853 - 00048 1 TOP COVER
00853-0004% 1 COVER BOT ASSY
00853-20067 1 REAR FRAME
00853-20070 2 SIDE CASTING
00853- 40007 2 COLLAR BEZEL
00853- 40009 2 REAR FOOT
00853-40011 1 HANDLE AY E6005200
00853- 60049 1 FRONT COVER AY E6005200
00853-00048 1 TOP COVER
00853-00049 1 COVER BOT ASSY
1460- 0604 2 SPRING COMP
2190-0018 10 WSHR LK HLCL NC& E6005200
2190-0586 2 WASHER LOCK Mé& EA005200
5020-8733 2 REAR HUB HANDLE E&005200
5020-8788 2 GEAR RING HANDLE E6005200
5041-2642 2 TRIM CAP
OPTION 030
08508-90001 -1 OPERATING MANUAL
08508-90006 1 OPER JAP MNL
OPTION 031
08508-90001 -1 OPERATING MANUAL
08508-90002 1 OPER FREN MNL
OPTION 032
08508-90001 -1 OPERATING MANUAL
08508- 90003 1 OPER GER MNL
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Table 6-3. Replaceahle Parts

Replaccable Parts

Reference
Designation

HP Part
Number

c oty

Description

Mfr
Code

OPTION 033

OPTION 034

OPTION 035

OPTION 050

OPTION 100

OPTION 900

OPTION 201

OPTION 902

08508- %0001
08508- 20004

08508-90001
08508-90005

08508-90001
08508-90007

85081-60100
85082-60100

85081-60100

8120-1703

8120-1369

8120-1692

OPERATING MANUAL
OPER [TAL MNL

OPERATING MAKUAL
OPER SPAN MNL

OPERATING MANUAL
OPER CHIN MNL

1GHz INPUT MOD
2GHZ 50 OHM MOD

1GHz INPUT MOD

PWR CRD UK RA

PWR CRD AU/NZ ST

PWR CRD EUR RA

E60052C0
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Table 6-3. Replaceable Parts

8120-2957

PWR - CORD-DAN

Reference KP Part c Qty | Description Mfr
Designation Number D Code
OPTION 903
8120-1521 1 CA-ASSY 18 AWG
OPTION 904
8120-0698 1 PWR CRD OPT 904
OPTION 906
8120-2104 1 PWR CRD CEEZ2Z EX
OPTION 907
5062-3989 1 FRNT HNDL KIT E&005200
OPTION 903
5061-9677 1 RACK MOUNT KIT
OPTION 09
5061-9683 1 RACK MOUNT KIT
OPTION 910
08508-90000 1 OP/SERV MANUAL
08508-20001 1 OPERATING MANUAL
OPTION 912
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Table 6-3. Replaceable Parts

Replaceable Parls

Reference HP Part c Qty | Description Mfr
Designation Number D Code
OPTION 917

8120-4211 1 PWR CRD SA/1
OPTION 918

8120-4754 1 CA-ASSY
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Table 6-4. Code List of Manufacturers

Mtr

Manufacturer Name Address Zip Code
Code

D8792 PAPST -MOTOREN KG SCHWARZUALD GH 7742
D188 YIM &/S GLOSTRUP Or 2080
Han27 SCHUPTERP AG LUZERN Su CH-60
SG1E7 FUFITSU MICROELECTROMICS INC SANTA CLARA ca s 95054
54012 HITACHI AMERICA LTD SUHHYVYALE Ca US 94086
007739 ArP THC HARPISBURG E& US 17111
01121 ALLEN-BPADLEY O INC EL PASD TX US 19935
0129% TEXAS INSTPURMENTS INC DALLAS TX US 75265
0z111 SPECTROL ELECTFONICS CORP CITY OF IND CaA 9174%
03508 GE CO SERICONDUCTOP PRUD DEPT ALIBURN NY US 13201
02828 k D I PYROFILN COPP WHIPPAHY 28] 07981
04713 MOTOROLA INC SEMI-COND PROG PHOENI X s US 85008
07263 FAIRCHILD COPP MOUHTAIN YIEW Ca US 94042
07933 FaYTHEON CO SEMICONOUCTOR DIV HQ MOUNTAIN VIEW Ca 54040
09353 C & K COMPONENTS INC NEWTON Ma US 02158
1058 CTS CORP ASHEVILLE DIV SKYLAND NC US 2270
10899 EASTERN AIP DEVICES INC GFEAT NECK NY 11021
11238 CTS CORP BERNE DIV BERNE IN US 45711
14433 ITT SERICONDUCTORS DIV TUSTIN CA US 92680
14936 GENERAL INWSTRUHENT CORP (DIOOE) HICKSVILLE Nt US 11802
15818 TELEDYNE SERNICOMDUCTOR MOUNTAIN VIEW CA 84043
17856 SILICONTX INC SAHTA CLAPA CA 25054
18324 SIGNETICS CORP SUHNYVALE CA US $4086
19701 MEPLC/CENTRALAB INC WEST PALM BEACH FL US 23407
2REZ7 POHN CORPP IFYINE ca Us 92716
24355 ANALOG DEVICES INC NORWOOD MA US 02062
24545 CORNING ELECTRONICS SANTA CLAPA CA US 95050
27014 MATIONAL SERICOMNDUCTOR CORP SANTA CLARA Ca US g50%2
ZTIET COPHING GLASS WORKS (WILHINGTON) WILMINGTON NC 2840
28450 HEWLETT-PACKARD £0 CORFOFATE HQ PALD ALTO CA 894304
ILSES PCA COPP SOLID STATE DIV SOMERVILLE N

3LBED BERAN NFG INC ETTERS PA 17319
32293 INTERSIL INC CUPERTINO Ca Ca es014
39649 INTEL CORP SANTA CLARA CA US 95054
51647 CENTRE ENGINEERING INC STATE COULLEGE PA 16801
56283 SPRAGUE ELECTRIC CO NORTH ADANS MA 01247
71468 ITT CORP CANNON ELECTRIC DIV SANTA ANA CA US 4z702
T2136 ELECTRD MAOTIVE CORPP FLORENCE sC 08225
73893 JF D ELECTRONICS CORP BROOKLYN NY 11219
75042 TRY INC PHILADELPHIA DIV PHILADELPHIA Pa 19108
gN171 UNITROOE CORP LEXINGTON MA US 02173
gNZB3 WORKSAFE INC HEW YORK MY 1900
91637 DALE ELECTIRONICS INC EL PASO s 9436
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Manual Changes

Manual Changes Section 7

#

7-1 INTRODUCTION

This section normally contains information for adapting this manual to instruments for which the content does not
directly apply. Since this manual does directly apply to instruments having the serial number prefix listed on the title
page, no change information is given here. Refer to INSTRUMENTS COVERED BY MANUAL in Section 1 for
additional important information about serial number coverage.
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Service

Service Section 8

X

8-1 INTRODUCTION

The service section contains all the information necessary to enable qualified service personnel to troubleshoot and
repair the HP 8508A Vector Voltmeter.

8-2 SAFETY CONSIDERATIONS
Before applying power to the instrument or removing any of the covers, review the following warnings and cautions.
WARNING

THESE SERVICING INSTRUCTIONS ARE FOR USE BY TRAINED SERV-
ICE PERSONNEL ONLY. TO AVOID ELECTRICAL SHOCK, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN THE
OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO SO.

TO PROTECT OPERATING PERSONNEL, THE INSTRUMENT CHASSIS
AND CABINET MUST BE GROUNDED. THE INSTRUMENT IS EQUIPPED
WITH A THREE-WIRE POWER CORD WHICH, WHEN PLUGGED INTO AN
APPROPRIATE RECEPTACLE, GROUNDS THE INSTRUMENT. THE
OFFSET PIN ON THE ON THE POWER PLUG IS THE GROUND CONNEC-
TION. TO PRESERVE THIS PROTECTION FEATURE, THE POWER PLUG
SHALL ONLY BE INSERTED IN A THREE-TERMINAL RECEPTACLE
HAVING A PROTECTIVE EARTH GROUND CONTACT. THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD OR ADAPTER THAT DOES NOT HAVE THE REQUIRED EARTH
GROUND CONNECTION. GROUNDING ONE CONDUCTOR OF A TWO-
CONDUCTOR OUTLET IS NOT SUFFICIENT PROTECTION,

CAUTION

1. To prevent damage to the instrument power supply circuits, verify that the
line voltage selection switch (located on the instrument rear panel) is set to the
correct line voltage,

2. The HP 8508A and its Input Modules contain static sensitive devices which
may be damaged as a result of static discharge.

3. To prevent equipment damage, do not disconnect circuit boards when the
POWER switch is ON.

4. To avoid contamination of circuit board connectors, DO NOT HANDLE or
TOUCH the connector pins.
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8-3 AFTER SERVICE PRODUCT SAFETY CHECKS

Visually inspect the interior of the instrument for any signs of abnormal internally-generated heat (such as dis-
coloured printed circuit boards or components, damaged insulations, or evidence of arcing). Determine and remedy
the cause of any such conditions.

Using a suitable ohmmeter, check the resistance from instrument closure to ground pin on the power cord plug. The
reading must be less than one ohm. Flex the power cord while making this measurement to determine whether
intermittent discontinuities exist.

Check line fuse to verify that a correctly rated fuse is installed.

8-4 ANTI-STATIC PRECAUTIONS
All the printed circuit boards contained in this instrument have components and devices which are susceptible to
damage by electro-static discharge (ESD). To minimize the risk of damaging or decreasing the reliability of the

instrument, the following procedures and cautions should be observed when servicing the instrument.

Static-free workstation
All servicing should be carried out at a static free workstation.

De-soldering
When de-soldering components, ensure that the soldering iron is earthed. Always use a metalized solder remover.

Anti-static freezer spray
When attempting to locate a temperature related fault, use only an approved anti-static freezer spray.

8-5 RECOMMENDED TEST EQUIPMENT

Equipment required to troubleshoot the HP 8508A is listed in Table 1-2. Other equipment may be substituted if it
meets or exceeds the critical specifications lsted in the table.
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8-6 TROUBLESHOOTING
General Description

The HP 8508A mainframe is a dual-channel IF processor that receives two 20 kHz IF signals from the Input
Module and measures these to determine the Amplitude and Phase characteristics. The results of this measurement
are presented on the Digital Display and are available at the HP-IB programming Interface. In addition, DC
representations and real time outputs of of the Amplitude and Phase values are made available on the instrument
rear panel. Instrument operation is under the control of a digital processor which also has built in routines to
provide the data in a number of different formats.

. Filter
IF Signal 20kHz CF AGC &
1kHz B/W Limiter
) . Phase
Variabil
g Variable Gain Detocior
4
A/D )
Precision Convertor Display
Rectifier
IF Signal Filter
20kHz CF AGC &
1kHz B/W Limiter

Figure 8-1. Simplified Block Diagram of the HP 8508A Yector Voltmeter Mainframe

Fault finding in the HP8S08A is aided by the built in Self Test routine which is run whenever the instrument power
is switched on. This routine checks the assemblies in the sequence shown in the following table, and, during the tests
Display 1 will indicate *tSt’ while Display 2 will show a 3 Digit series number appropriate to the assembly being
tested. The whole test routine takes approximately 8 seconds to complete, with the A5 Processor Assembly occupy-
ing about 6 scconds of this time. The routine will halt with an error number displayed at the first failure.
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Designation Assembly Test Series Number
AS Processor 500
A2 Power Supply 200
A4 Search and Lock 400
A3 IF Board 300

When a faulty assembly is detected, an error code in the serics will appear in Display 2. However, before replacing
the suspect assembly, a check should be made of the Power Supply Levels, cables and connections and any adjust-
ments relative to the assembly. Specific troubleshooting information is given by error code series in the following

pAages.

Following any replacement, perform any required adjustment procedure, then the full performance test to ensurc
that the instrument meets specifications.

For the adjustments, use tuning tool HP part number 8830-0024.

NOTE: Under some circumstances, it is possible that a 4 digit error code will be displayed (although this is not
likely to happen during the normal test routine). Should this type of Error Code appear, the instrument power
should be cycled and, if the error reappears, please contact your local HP Service Office.

Disassembly and Reassembly Procedure for the Standard Instrument

Top Cover Removal

To remove the top cover from the Vector Voltmeter, follow the procedure listed below:
a. Remove the two rear feet, each of which is held in place with a Pozidriv screw.
b. Undoing the Pozidriv screw at the centre of the rear edge of the Top Cover will cause the cover to slide
back. When it is clear of the front frame it can then be lifted off.

Refitting the Top Cover

Refitting of the top cover is the reverse of this procedure.
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Bottom Cover Removal

To remove the bottom cover of the Vector Voltmeter, follow the procedure listed below.
a. Place the Vector Voltmeter with the bottom cover facing up.
b. Remove the 2 rear feet, each of which are held in place with a Pozidriv screw.

¢. Undoing the Pozidriv screw at the centre of the rear edge of the bottom cover will cause the cover to slide
back. When it is clear of the front frame it can then be lifted off.

Refitting the Bottom Cover

Refitting of the bottom cover is the reverse of this procedure.

Disassembly and Reassembly Procedure For Option 001 Instruments

Top Cover Removal

To remove the top cover from the Vector Voltmeter, follow the procedure listed below:
a. Remove the 2 rear fect which are each held in place by 5 Pozidriv screws.
b. Separate the Carrying Handle from the top cover by first removing the snap-on plastic caps covering the
handle hub assembly. Access can then be made to remove the single Pozidriv screw holding cach hub to the
side frame. By pulling the handle hubs outwards, the handle will then come away from the instrument.
¢. Undoing the Pozidriv screw at the centre of the rear edge of the Top Cover will causc the cover to slide
back. When it is clear of the front frame it can then be lifted off.

Refitting the Top Cover

Refitting of the top cover is the reverse of this procedure.
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Bottom Cover Removal
To remove the bottom cover of the Vector Voltmeter, follow the procedure listed below.
a. Remove the 2 rear feet which are each held in place by 5 Pozidriv screws.
b. Place the Vector Voltmeter with the bottom cover facing up.
c. Undoing the Pozidriv screw at the centre of the rear edge of the bottom cover will cause the cover to slide
back. When it is clear of the front frame it can then be Lifted off.
Refitting the Bottom Cover

Refitting of the bottom cover is the reverse of this procedure.
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FRONT PANEL ASSEMBLY Al

There are no error codes associated with this assembly, Malfunctions will be visual (for example, displays not
working).

Summary Description

The Front Panel Assembly is the interface between the user and the instrument. The digital display shows the
results of the system measurements and operating conditions are set up through the front panel keys.

Troubleshooting the Front Panel Assembly

The most likely problems with the front panel assembly are the LED’s and switches. Tests controlled by the Proces-
sor Assembly will assist in addressing these problems.

These Tests are set by setting the test switch on the processor board and monitored by the front panel and the test
LED’s on the processor board. The following diagram shows the location of the switch and LED’s,

* * *
Q (@] Q

* Only remove these screws.

Figure 8-2. Front Panel Removal

NOTE: After selecting a test switch position, the HP 8508A power must be cycled. When the tests are completed,
the test switch should be resct to the “0” position and the power cycled to restore normal operation.
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Test Switch Procedure Result
Position
Key 4 Press any key on the Green LED on the processor
front panel should flash and the number

for the key pressed should
appear in the display. Key
numbers are shown in the
table below.

If the green LED does not
flash and the display does

not show the key number, the
keyboard is suspect.

If Green LED flashes but no Key
No. is displayed,then Processor
Assembly is suspect.

Display 5 The display should come If there is no Display, check
on in a cyclic manner. the +5 volt supply to the Front
Panel.

If only part of the Display
comes on, check the LEDs,
Otherwise, replace the Front
Panel Circuit Board.

NOTE: The LEDs forming the main part of the Front Pancl Display are available as a set that has been matched
for intensity level. Although the LEDs arc available on an individual basis there can be no certainty that the replace-
ment will match the installed LEDs in intensity.
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Keycode Description

1 A

2 B

3 REFL MEAS

4 FORMAT

5 POWER MEAS
6 B/A MAG

7 B-A PHASE

8 REF SELECT
9 REF

10 SYSTEM IMPD
11 METER SELECT
12 LOCK RANGE
13 STEP UP

14 STEP DOWN
15 MAG RANGE
16 HOLD VALUE
17 DISPLAY

18 SHIFT

19 LCL

20 PRESET

Disassembly and Replacement Procedures
Removal of Front Panel Assembly (Al)
a. Wear a wrist strap for ESD protection.
b. Remove the Input Module.
¢. Remove the instrument top cover.

d. Remove trim from top and sides of the instrument Front Frame. A small flat-bladed screwdriver will
usually be best for this operation.

e. Remove the 7 Pozidriv screws holding the Front Frame in position.

On the Left Hand side of the frame there is 1 fixing screw. On the Top part of the frame there arc 3 fixing
screws. On the underside of the frame there are 3 fixing screws.

NOTE: There are additional screws holding the Module tray and the Left Hand Main Deck. These screws do
not need to be removed.

f. The Front Panel Assembly can then be withdrawn from the instrument, taking care not to damage the
ribbon cable connecting the Front Panel assembly to the Processor card.
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Refitting the Front Panel Assembly

Relfitting the Front Panel Assembly is the reverse of the above procedure.

Te Gain access to the component side of the Front Panel Assembly

8-10

a. Remove the Front Panel Assembly from the instrument as mentioned previously.
b. Remove the 9/16 nut and washer securing the "Test Out’ connector to the front panel.
¢. Remove the 9 Pozidriv fixing screws that hold the circuit board in position on the front panel metalwork.

d. Carefully lift out the front panel circuit board and disconnect the Probe Power connector so that the
assembly may be lifted free.
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ERROR CODES 200 SERIES

Errors in this series indicate a problem with the Power Supply Assembly.

POWER SUPPLY ASSEMBLY A2
Summary Description

The power supply is a conventional linear circuit design that provides the instrument with supplies of +5 Volts and
+12 Volts, Test Points and adjustments are provided on the Circuit Board.

Rectifier Regulator +5 Volt
- Toroidal
AC Input Transformer
e+ 12 VOl
Rectifier Regulator
-12 Volt

Figure 8-3. Simplifed Block Diagram of the Power Supply

Troubleshooting
A fault in the power supply will be indicated by a display of an Error Code in the 200 series and, if this should arise,
the transformer, supply voltages and distribution cables should be checked and any faulty items replaced. Should the
Error Code persist the defective assembly should be replaced with a new one.
Disassembly and Reassembly Procedures
Removing the Power Supply Assembly
To remove the Power Supply Assembly from the Vector Voltmeter:
a. Wear a wrist strap for ESD protection.
b. Remove the instrument top cover.
c. Remove the front pancl assembly to gain access to the line switch mounting.
d. Remove the two screws securing the line switch to the front frame.

NOTES: Do not dismantle the switch assembly. Take care not to over-bend the switch operating cable.

e. Remove the nut and washer securing the power connector Earth lead to the rear panel.
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f. Remove the 2 Nuts and Pozidriv screws securing the power connector to the rear panel.
g. Remove the 3 Cable connections to the Power Supply board.

h. Remove the 3 Pozidriv screws securing the Heatsink to the sideframe.

i. Remove the 7 Pozidriv screws securing the Power Supply board to the main deck.

j. The Power Supply board can now be removed from the instrument.

Refitting the Power Supply Assembly

Refitting the Power Supply is the reverse of the above procedure.
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ERROR CODES 300 SERIES

Errors in this series indicate a problem in the A3 IF Assembly.

IF ASSEMBLY A3

Summary Description

The two 20 kHz IF signals produced by the RF Input Module, are passed to the IF assembly which operates under
Processor control. The IF board measures the amplitude of these two signals and the phase diffcrence (B-A)
between them. The results of this measurement are expressed as DC Voltages, which are digitised by the on board

A-D Convertor, for further manipulation by the Processor.

The IF assembly also provides real time outputs for the Amplitude and Phase values.

Troubleshooting the A3 IF Assembly
A fault in the IF Assembly will be indicated by an Error Code in the 300 series. Check that the assembly and all
cable connections are securely in place and also that there are no obvious defects. Carry out the appropriatc
adjustments for the IF Assembly and re-run the Self Test procedure. If the Error Code is still present, the assembly
should be replaced with a new one.
Disassembly and Reassembly Procedures
Removing the IF Assembly
To remove the IF Assembly from the Vector Voltmeter:

a. Wear a wrist strap for ESD protection.

b. Remove the Input Module from the instrument.

¢. Remove the instrument top cover.

d. Disconnect the cable connections from the IF Assembly.

e. Remove the 10 Pozidriv screws that secure the IF circuit board to the main deck.

f. The IF Assembly can now be withdrawn from the instrument.

§8-13



Service

Refitting the IF Assembly

Refitting is the reverse of this procedure. Note the cable connections detailed in the diagram below.

=
I

A3 IF Assemnbly

® ®

A4 Search & Lock Assembly

Front Panel

Figure 8-4. IF and Search and Lock Interconnections
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ERROR CODES 400 SERIES

Error Codes in this series indicate a problem with the Search and Lock Assembly

SEARCH and LOCK ASSEMBLY A4
Summary Description

The {unction of the Search and Lock assembly is to provide an optimally sclected frequency to the Sampling Pulse
Generator in the Input Module. This frequency is generated by a VCO.

The assembly opcrates in one of two modes. In the SEARCH mode, the VCO is swept and the output of the
Sampling Gate monitored until a suitablc response is found. At this point the processor switches the board into the
LOCK mode where the VCO is tuned to phase lock the IF to the 20 kHz reference. When this has been accom-
plished the system s able to make measurements.
Troubleshooting the Search and Lock Assembly
A fault in the Search and Lock Assembly will be indicated by an Error Code display in the 400 series. If this should
oceur, the assembly and all connections should be checked for integrity. The adjustment procedures for the assem-
bly should be carried out and the system Self Test procedure re-run. If the assembly still proves faulty, it should be
replaced with a new one.
Disassembly and Reassembly Procedures
Remaving the Search and Lock Assembly
To Remove the Scarch and Lock Assembly from the Vector Voltmeter:

a. Wear a wrist strap for ESD protcction.

b. Remove the instrument top cover.

c. Disconnect the cable connections from the Search and Lock Assembly.

d. Remove the 8 Pozidriv screws that secure the Search and Lock Assembly to the main deck.

e. The Search and Lock Assembly can now be removed from the Instrument,

Refitting the Search and Lock Assembly

Refitting is the reverse of this procedure. Note the cable connections detailed in the following diagram.
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A3 IF Assembly

]

o

A4 Search & Lock Assembly

Frant Panal
rront Fang:

Figure 8-5. IF and Search and Lock Interconnections




ERROR CODES 500 SERIES

Errors in this series indicate a problem in the AS Processor Assembly.

PROCESSOR ASSEMBLY AS

Summary Description

The Processor controls the operation of the instrument.

Mag Phase
out ouTt
wé w7z
A VCGO Drive vy
85081A 31F w1
Input Js J2 p v — —
Module D/C/P
— — — — J6
B 20kHz g7
ACh vCO
IF Qut Drive
w4 w5
J1 Jz2
w2
A4 Search 3™ E/'C/-P -
P = Power & Lock

D/C/P = Data/Control/Power

Service

HP-1B
A2 PSU
wa
g2 P1 au TH
P
A5
Processor
A1 Display/
AW Keyboard
J3 J1 e e w— - |1
D/C/P

Test Out

Figure 8-6. HP 8508A Physical Configuration

Troubleshooting the A5 Processor Assembly

The Processor Assembly is checked during the Self Test routine, and any failure will result in a 500 series Error

Code being displayed. If this should occur, check that the assembly, all cable connections and socketed components
are securely located. Re-run the self test.

Error Code 500 indicates a ROM test failure. In this case a further ROM test is available as follows,

1. Power the HP 8508A off.

2. Select Position 2 of the test switch on the Processor assembly. See the location diagram below for the

position of the switch and test LED’s.
3. Power the HP 8508A on and check to sce if the green test LED comes on after approximately 6 seconds. 1f

red test LED comes on the test has failed and the ROM could be suspect.

4. Switch the instrument off and replace the ROM.
5. Repeat the ROM test as in steps 2 and 3.
6. If the test should still not be successful, replace the A5 Assembly.
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Should another Error Code in the 500 series appear, the Processor assembly should be replaced with a new one. In
this case the ROM has passed its self test and can be re-used.

Note that a replacement Processor Assembly can be ordered either with or without a ROM installed. The part
numbers for both assemblies are given in Section 6 of this manual.
Reset the test switch to the “0” position and cycle the power to reset the processor to its normal operating mode.
Disassembly and Reassembly Procedures
Removing the Processor Assembly
To remove the Processor Assembly from the Vector Voltmeter:

a. Wear a wrist strap for ESD protection.

b. Remove ihe insirument Bottom Cover.

c. Disconnect the cable connections to the assembly.

d. Remove the 2 screws securing the HP-1B connector to the rear panel.

e. Remove the 6 screws securing the Processor Assembly to the Instrument deck,

f. The Processor Assembly may now be removed from the instrument.

Refitting the Processor Assembly

Refitting is the reverse of this procedure.
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ERROR CODES 600 SERIES

Errors in this series indicate a problem in the Input Module. Refer to the appropriate Input Module Service Manual
for troubleshooting details.
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CANADA

Alberta

Hewlet!-Packard {Canada) Ltd,
3030 3ra Avenue N.E.
CALGARY, Alperia T2A 677
Tel: {403} 235-3100
ACTME" M P
Hawlelt-Packard {Canada) Ltd.
11120-178th Street
EDMONTON, Alberta 755 1P2
Tel: {403) 486-6666
ACCMEMP

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way

RICHMOND,

British Columbia VEX 2W8

Tel: (§04) 270-2277

Telex: 610-922-505%
ACCME"MP"

Hewlett-Packard (Canada) Ltd.
121- 3350 Douglas Street
VICTQRIA, British Columbia VBZ 301
Tel: (604) 381-6616

C

Manitoba

Hewlett-Packard {Canada) Ltd.
1825 Inkster Blvd.

WINNIPEG, Manitoba R2X 1R3
Tel: (204} 694-2777
ACCMEMP*

New Brunswick
Hewlett-Packard {Canada) Ltd,

B1{4 Main Street

MONCTON, New Brunswick E1C 1E6
Tel: {506) 855-284 1

C

Nova Scotia

Hewlelt-Packard (Canada) L1d,
Suite 111

900 Windmill Road

DARTMOUTH, Nova Scotia B3B 1P7
Tel; (502) 469-7820

CCME" MP*

Ontario

Hewlall-Packard {Canada) L1d.
3326 N, Service Rd., Unit w03
BURLINGTON, Ontario LTN 3G2
Tol: (416) 335-8644

CM*

Hewlatt-Packard (Canada) Lid.
496 Days Road

KINGSTON, Cntario K7M 5R4
Tel: [813) 384-2088

c

Hewlett-Packard {Canada) Ltd.
552 Newbold Street

LONDOR, Ontario NBE 255

Tel: {519) 686-9181

ACCME" MP*
Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tal: (418) 678-9430

Telex: 069-8644
ACCMEM.P
Hewlett-Packard {Canada) Lid.
2670 Queensview Dr.
QTTAWA, Ontario K2B BK1

Tel (613) 820-6483

ACCME' MP*
Hewlati-Packard {Canada) Ltd.
The Caks Plaza, Unil #9

2140 Regent Street

SUCBURY, Ontaric, P3E 558
Tel (7053) 522-0202

C

Hewlett-Packard {Canada) Ltd.
3790 Victorla Park Ave.
WILLOWDALE, Ontario M2H 3KY
Tel; (416) 499-2550

CE

Guebec

Hewlett-Packard {Canada) Ltd.
17500 Trans Canada Highway
South Service Road
KIRKLANC, Quebec HIJ 2X8
Tel: {514) 697-4232

Telex: 058-21521
ACCMEMP*
Hewlatt-Packard {Canada) Ltd.
1150 rue Claire Fontaine
QUEBEC CITY, Quebec G1R 5G4
Tel: (418) 648-0726

C

Hawleit-Packard {Canadaj Ltd.
130 Rebin Crescent

SASKATOOCN, Saskatchewan STL 6M7

Tel: (306) 242-3702
C

CHILE

ASC Lida.

Austria 2041

SANTIAGO

Tel: 223-5946, 223-6148
Teiex: 340192 ASC CK
C.P

Jorge Calcagni y Cia

Av, italia 634 Santiago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: 440283 JCYCL CZ
CM.EM

Melrolab S.A.

Monjitas 454 of. 206
SANTIAGO

Tel: 385752, 398298
Telex: 340866 METLAB CK
A

Olympia (Chile) Lida.

Av. Rodrigo de Araya 1045
Casilla 256-¥

SANTIAGO 21

Tel: 225-5044

Telex: 340892 OLYMP

Cable: Qlympiachile Santiagechile
CP

CHINA, People's
Republic of

China Hewlett-Packard Co., Lid.
47/F China Rescurces Bldg.

26 Harbour Road

HONG KONG

Tel: 5-8330833

Telex: 76793 HPA HX

Cable: HP ASIALTD

At M

China Hewlett-Packard Co., Ltd.
P.C. Box 9610, Baijing

4th Floor, 2nd Watch Factory Main
Bldg.

Shuang Yu Sheu, Bei San Huan Road
Hai Dlan District

BELING

Tel: 28-0567

Telex: 22601 CTSHP CN

Cable: 1920 Beijing
ACCMEMP

China Hewlett-Packard Co., Ltd.
CHP Shanghai Branch

23/F Shanghai Union Building
100 Yan Andong Lu

SHANG-HAI

Tel: 265550

Telex: 33571 CHPSB CN

Cable: 3416 Shanghai
AC.CMEMP

COLOMBIA
Instrumentacién

H. A. Langsebaek & Kier S.A.
Carrarra 4A No. 52A-26
Apartado Aerec 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO
Cable: AARIS Bogota
CM.EM

Nefromedicas Lida.
Calle 123 No. 9B-31
Apartado Aerec 100-958
BOGOTAD.E,, 10

Tel: 213-5267, 213-1615
Telex: 43415 HEGAS CO
A

Compumundo

Avenida 15 § 107-80
BOGOTA D.E.

Tel: 214-4458

Telex: 45466 SUMA CO
P

Carvalal, S.A.

Calle 29 Norte No. 6A-40
Apartado Aereo 46
CALl

Tel: 368-1111

Telex: 85650

C.EP



CONGO
Seric-Congo
B.P. 2105
BRAZZAVILLE
Tel: 815034
Telex: 5262

COSTARICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

O. Fischel R. ¥. Cia. S.A.
Apartados 434-10174

SAN JOSE

Tel; 23-72-44

Telex: 2379

Cable: OFIR

A

CYPRUS

Telerexa Ltd.

P.C. Box 1152

7 A Afroditis Avenue
NICOSIA

Tel: 45 628, 62 698
Telex: 2894 LEVIDO CY
EM,P

DENMARK
Hewieti-Packard A/S
Kongevejen 25
DK-3460 BIRKEROED
Tel: (02) 81-66-40
Telex: 37409 hpas dk
ACCMEM,P
Hewlatt-Packard A/S
Rolighedsvej 32
DK-B240 RISSKOV, Aarhus
Tel: (06) 17-60-00
Telex: 37409 hpas dk
CE

DOMINICAN REPUBLIC
Microprog 8.A.

Juan Tomis Mejia y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA)

p

ECUADGCR

CYEDE Cia. Ltda.
Avenida Eloy Alfaro 1749
y Belgica

Casilla 6423 CCI

QuITo

Tel: 245-0975, 243-052
Telex: 22548 CYEDE £D
EP

Medtronics

Valladolid 524 Madrid
P.O. 9171, QUITQ

Tel: 2-238-851

Telax: 2298 ECUAME ED
A

Hospitalar S.A.

Aobles 625

Casilla 3550

GUITY

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
l._rd.

Zzuador Ovarseas Agencies C.A.
Qalle 9 de Octlubre #818
¥.0. Box 1286, Guayaquil
o]

Tal: 306022

Talex: 3361 PBCGYE ED

e

EGYPT

< akrco Enterprises

~.0. Box 259

4LEXANDRLA

Tek: 802908, 808020, 805302

Toioy B4347
T8GR S5ode

o

international Engineering Associales
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRD

Tel: 23828, 21641

Telex: 9383C IEA UN

Cable: INTEGASSC

I

Sakrco Enterprises
73 Mossadak Streat
Dokkl, Giza

CAIRO

Tgl: T06 440, 701087
Telex: 9337

c

3.5.C. Medical

40 Gezerat Ef Arab Street
mMohandessin

CAIRD

Tal: 03844, 805996, 810263
Telex; 20503 55C UN

"

£L SALVADOR
\PESA de El Salvador S.A.
29 Avenida Norle 1223
SAN SALYADOR

Tel: 26-6858, 26-6868
Telex: 301 20539 IPESA SAL
ACCMEP

ETHIOPIA
Seric-Ethiopla

P.C. Box 2764

ADDIS ABABA

Tel: 185114

Talex: 21150

C.P

FINLAND
Hewlett-Packard Oy
Piispankalliontie 17
02200 ESPOO

Tel: 00358-0-88721

Telex: 121563 HEWPA SF
C.CMP

FRANCE
Hewlett-Packard France
2. Mercure B

Rue Berthelot

13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: (42) 58-41-02

Telex: 410770F

ACEM
Hewleti-Packard France
€4, Rue Marchand Saillant
61000 ALENCON

Tel: (33) 29 04 42

cre

Hewlett-Packard France
Batiment Lavitan

2585, route de Grasse
Bretelle Autoroute
06800 ANTIBES

Tel:{93) 74-59-19

c

Hewlet!-Packard France

28 Rue de la Républigue
Beite Postale 503

25026 BESANGON

Tel: (81) 83-16-22

Telex: 361157

cEe"

Hewlett-Packard France

13 Place Napoléan Il
29000 BREST

Tel: (98) 41-87-90

£

Hewlett-Packard France
Chemin des Moullles

Boite Postale 162

69131 ECULLY Cedex (Lyon)
Tel: (78) 133-81-25

Telex: 310617F

ACEMP"
Hewlett-Packard France
Parc d'activités du Bois Briard
Avenue du Lac

91040 EYRY Cedex

Tel: (60} 77-83-83

Telex: 692315F

c

Hewlett-Packard France

5, avenus Raymond Chanas
38320 EYBENS (Grencbie)
Tel: (76) 62-57-98

Telex: 980124 HP GRENQB EYBE
C

Hewlsti-Packard France
Rue Farnand. Forast
Z.A. Kergaradec

29239 GOUESNOU

Tel: (98) 41-87-90
Hewlett-Packard France
Parc Club des Tanneries
Batiment B4

4, Rue dae la Faisanderie
67380 LINCQLSHEIM
(Strasbourg)

Tel: {88} 76-15-00

Telex: 890141F
CE'M* P

A

Hewlett-Packard France
Centre d'affaires Paris-Nord
Batiment Ampére

Rue de la Commune da Faris
Bolte Postale 300

93153 LE BLANC-MESNIL

Tel: (1) 885-44-52

Telex: 211032F

CEM

Hewlett-Packard France
Farc d'aclivités Cadéra
Quartier Jean-Mermoz
Avenue du Président JF Kennedy
33700 MERIGNAC (Bordeaux!
Tel: (56} 34-00-84

Telex: 550105F

CEM

Hewlett-Packard France

3, Aue Graham Bell

BP 5149

57074 METZ Cedex

Tel: (87) 36-13-31

Telex: 860602F

CE

Hewlett-Packard France
Miniparc-ZIRST

Chamin du Vieux Chéna
38240 MEYLAN (Grenoble)
Tel: (76) 90-38-40

c

Hewiett-Packard France
Bat.A 'Erable

Bureay vert du Bois Briand
44085 NANTES Cedex

Tel: (40) 50-32-22

Telex: 711085F
ACECM* P
Hewlett-Packard France
125, Rue du Faubourg Bannier
45000 ORLEANS

Tel: {38) 62-20-31

EP*

Hewlett-Packard France
Zone Industrislle de Courtabosu!
Avenue das Tropiques
$1947 LES ULIS Cedex {Orsay)
Tel: (69) 07-78-25

Telex: 600048F
ACCMEMP*’
Hewletl-Packard France

15, Avenue de L'Amiral-Bruix
75782 PARIS Cedex 16

Tel: (1) 45-02-75-00

Telex: 613663F

Cp*

Hewlett-Packard France
124, Boulevard Tourasse
€400G PAV

Tel: {59) 80-38-02

Telex: 550365F

CE*

Hewletl-Packard France

§, Place Sainte Croix

86000 POITIERS

Tel: (49) 41-27-07

Telax: 792335F

C.E



SALES & SUPPORT OFFICES

Arranged alphabetically by country

FRANCE (Conl'd)
Hewlett-Packard France
47, Rue de Chativesie
51100 REIMS

Tel: (26) 88-69-79

C.pP

Hewlelt-Packard France
Parc d'activités de la Poterle
Aue Louis Kerautel-Botmel
35000 RENNES

Tel: (99)51-42-44

Telex: 740912F
A*CEMP*
Hewlatt-Packard France
98 Avenue de Bretagne
76100 ROVEN

Tel; (35)63-57-66

Telex: TT0035F

CE

Hewleti-Packard France

4, Rue Thomas-Mann
Boite Postale 56

£7033 STRASBOURG Cedex
Tel: (88) 28-56-46

Telex: 890141F

C.EM,P"

Hewlett-Packard France
Le Péripole

3, Chemin du Pigeonnier de la Cépidre
3108 TOULQUSE Cedex
Tel: (61) 40-11-12

Telex: S31635F
ACEMP"
Hewlet!-Packard France
Les Cardoulines

Batiment 82

Route des Dolines

Parc d'activite de Valbonne
Sophia Antipolis

06560 YALBONNE (Nice)
Tel: (33) 65-39-40

c

Hewlett-Packard France
4, Rue Baudin

26000 VALENCE

Tel: (75) 42-76-16

o

Hewlatt-Packard France
Carolor

ZAC de Bois Briand

57640 YIGY (Matz)

Tel: (B) 77120 22

C

Hewleti-Packard France
Parc ¢'activité des Prés

1, Rue Papin

55658 YILLENEUYE D'ASCQ Cadex
Tel: (20) 47 7878

Telax; 160124F

CEMP

Hewlett-Packard France
Parc d'activités Paris-Nord 11
45, Rue des 3 Sosurs
83420 VILLEPINTE

Tel: {1) 48 63 B0 80

Telex: 241032F

C.EM,P*

GABON
Sho Gabon
P.0.Box 89
LIBREYILLE
Tel: 721 484
Telex: 5230

GERMAN FEDERAL
REPUBLIC
Hewlelt-Packard GmbH
Yertriebszentrum Mitte
Hewlelt-Packard-Sirasss
D-6380 BAD HOMBURG
Tel: (06172) 400-0

Telex: 410 844 hpbng
A,CEM,P
Hawlatl-Packard GmbH
Geschiftsstelle
Keithstrasse 2-4

[-1000 BERLIN 30

Tel; (030) 2199 04-0
Telex: 018 3405 hpbin d
ACEMP
Hewlett-Packard GmbH
Vartriabszentrun Slidwest
Schickardstrasse 2
D-7030 BOBLINGEN

Tel: (07031} 645-0

Telex: 7265 743 hep
ACCMEMP

Hewlett-Packard GmbH
(3sschéftssteile
Schlgefstr. 28a

0-4600 DOATMUND-41
Tel: {0231) 45001

Telex: 822858 hepdad
AC,

Hawlelt-Packard GmbH
Yertriebszentrum Nord
Kapstadiring 5

D-2000 HAMBURG 6¢
Tel: (040) 63804-1
Telex: 021 63 032 hphh ¢
AC.EMP
Hewlett-Packard GmbR
Geschiftsstelle
Heidering 37-39
0-3000 HANNOVER 61
Tel: (0511} 5706-0
Telex: 092 3259
ACCMEMP
Hewlett-Packard GmbH
Geschifisstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70 05-0
Talex: 0462105

ACE

Hewlett-Packard GmbH
Geschiftsstalle
Maessarschmittsirasse 7
D-7910 NEU ULM

Tel: {G731) 70 73-0
Telex; 0712816 HP ULM-D
ACE"
Hawlett-Packard GmbH
Geschittsslalie
Emmericher Strasse 13
D-8500 MURNBERG 10
Tal: (0911) 5205-0
Talex: 0623 860 hpnbg
C.CMEMP

Hewlati-Packard GmbH
Veririghszentrum West
Berliner Strasse 111
D-4030 RATINGEN 3

Tel; {02102) 494-Q
Telox: 585 070 hprad
ACEMP
Hewlet!-Packard GmbH
Vertriebszentrum Sid
Eschenstrasse 5
D-8G28 TAUFKIRCHEN
Tel: {089)61207-0
Telex: 0524985
ACCMEMP
Hewieti-Packard GmbH
Geschiftssteiie
Ermiisallee

7517 WALDBRONN 2
Tek (07243} 602-0
Telex: 782 838 hepk
ACE

GREAT BRITAIN
See United Kingdom
GREECE
Hewlett-Packard A.E.
178, Kifissias Avenue
6th Flgor
Halandri-ATHENS
Grecce

Tel: 6471347, 6471673, 6472971
Telex: 221 265 HPHLGR
ACCM** EMP
Kostas Karaynnis S.A,
8, Omirou Street
ATHENS 133

Tel: 32 30 303, 32 37 374
Telex; 215962 RKAR GR
AC*' CME

Impexin

Intelect Div.

209 Mesogion

11525 ATHENS

Tel; 6474481/2

Telex: 216286

p

Haril Compeny

38, Mihalakopoulou
ATHENS §12

Tel: 7236071

Telex: 2187867

M

Heallamco

P.Q. Box 87528

18507 PIRAEUS

Tel: 4827049

Telax: 241441

A

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 317853,66471/5
Telex: 3055765 IPESA GU
ACCMEM,P

HONG KONG
Hewlett-Packard Hong Kcong, Ltd.
G.P.O. Box 785

5th Floor, Sun Hung Kal Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX

Cabie: HEWPACK HONG KCNG
EC.P

CET Ltd.

10th Floor, Hua Asia Bldg.
64-66 Gloucester Road

HONG KONG

Tel: {5} 200522

Telex: 85146 CET HX

CM

Schmidt & Co. (Hong Kong) Ltd.
18th Floor, Great Eagle Centre
23 Harbour Road, Wanchai
HONG KONG

Tel: §-8330222

Telex: 74766 SCHMC HX

AM

ICELAND
Hewiett-Packard Iceland
Heoefdabakka 9

110 REYKJAYIK

Tel: (1) 67 1000
ACCMEM,P

INDIA

Computer products are seld through
Blue Star Ltd.All computer repairs and
maintenance service is done through
Computer Maintenance Corp.
Blue Star Ltd.

B. D, Patel House

Near Sardar Patel Colony
AHMEDABAD 380 014

Tel: 403531, 403532
Telex: 0121-234

Cable: BLUE FROST
ACCM,E

Blue Star Ltd.

40/4 Lavelle Road
BANGALCRE 560 001

Tel: 57881, 567780

Telex: 0B45-43C

Cable: BLUESTAR
AC*.CM,E

Blue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 4933101, 4333222
Telex: G11-71051

Cable: BLUESTAR

AM

Blug Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 430-6155, 430-6556
Telex: 011-71193 BSSS IN
Cable; FROSTBLUE
ACMEM



Blug Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORQDA, 390 005
Tel: 65235, 65236

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Strest
CALCUTTA 700 001
Tel: 230131, 230132
Telex: 031-61120 BSNF IN
Cable: BLUESTAR
AMCE

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 472056, 470238
Telex: 041-379

Cable: BLUESTAR
AM

Blue Star Ltd.

13 Community Center
New Friends Colony
NEW DELHI 110 085
Tel: 633182, 636674
Telex; 031-5112¢
Cable: BLUEFROST
AC' CMEM

Blue Star Ltd.

15/15 C Wellesley Rd.
PUNE 411011

Teh 22775

Cable: BLUE STAR

A

Blue Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tei: 72057, 72058

Telex: 0155-459

Cable: BLUEFROST
ACE

Blue Star Lid.

T.C. 7/603 Poornima
Maruthunkuzhi
TRIYANDRUM 695 013
Tel: 65799, 65620

Telex: 0884-259

Cable: BLUESTAR

E

Computer Maintenance Corporation
Ltd.

115, Sarojini Davi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

oo

INDONESIA

BERCA Indonesia P.T.
P.O.Box 496/Jki.

Ji. Abdul Muis 62
JAKARTA

Tel: 21-373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

LEARCA Indonasia P.T.
F.0.Box 2497/Jkt

Antara Bldg., 11th Floor

J. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 343869

Telex; 46748 BERSAL IA
ACEMP

BERCA indonesia P.T.

Jalan Kutai 24

SURABAYA

Tel: 67118

Telex: 31146 BERSAL S8
Cable; BERSAL-SURABAYA
A EM,P

iRAGQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoer City 98/3/7
RAGHDAD

Tai: £51-49-73

Taiex: 212-455 HEPAIRAQ IK

i

IRELAND
Hewlet!-Packard Ireland Ltd.
52/83 Lower Leeson Street
DUBLIN 2

Tel: 0001 608800

Telax; 30439

CEP

Cardiac Services Lid.

128 Dublin Indusirial Estate
CUBLIN H1

Tei: (01) 307498

Telex: 32254

h

ISRAEL

Eldan Electronic Instrument Lid.
#.0.8ox 1270

JCRUSALEM 91000

16, Ohaliav St,

JERUSALEM 94487

Tel: 633 221, 553 242

Telex: 25231 AB/PAKRD IL

A M

Computation and Measurement
Systems (CMS) Ltd.

11 Masad Street

§7060

TEL-AVIY

Tel: 388 368

Telex: 33569 Motil IL

C.CMEP

ITALY

Hewleit-Packard ltaliana S.p.A
Traversa 93C

Via Giulio Petroni, 19

I-70124 BARI

Tel: (080) 41-07-44

C.M

Hewlett-Packard ltaliana S.p.A.
Via Emilia, 51/C

i~40011 BOLOGNA Anzola Dell'Emllia
Tel: {051} 731061

Telex: 511630

CEM

Hewlett-Packard Italiana S.p.A.

Via Principe Nicola 43G/C
1-95126 CATANIA

Tel; {095) 37-10-87

Telex: 970291

c

Hewlett-Packard lajiana S.p.A.

Via G. di Vittorio &
20094 CORSICO (Milano)
Tel: {02) 448351

Hewtett-Packard Italiana S.p.A.

Viale Brigata Bisagno 2
16129 GENOYA
Tel: (010} 541141

Hewiett-Packard lfaliana 5.p.A.

Viale G. Modugno 33
1-16156 GENOYA PEGL!
Tek: (010) 68-37-07
Telex: 215238

CEt

Hewlelt-Packard Italiana S.p.A.

Via G. di Vittorio §
1-20063 CERRUSCO SUL
NAVIGLIO

{Milano)

Tel: {02) 9238691

Telex: 334632
ACCMEMP

Hewlell-Packard ltaliana $.p.A.

Via Nuova Rivoltana 85
20090 LIMITO (Milang}
Tel: (02) 92761

Hewlett-Packard Italiana $.p.A.

Via Nuova San Rocco a
Capedimente, 62/A
1-80131 NAPOL!

Tek (081} 7413544
Telex: 710698

At CEM

Hewleti-Packard llaliana S.p.A.

Via Qrazio 16
80122 KAPOLI
Tel: (081) 7611444

Hewlett-Packard laliana S.p.A.

Via Pellizzo 15
35128 PADOYA
Tel: (049) 8070166
Telex: 430315
ACEM

Hewlett-Packard [taliana S.p.A.

Viale C. Pavase 340
1-00144 ROMA EUR
Tal: (08) 54831
Telex: 610514
ACEMP®

Hewlett-Packard taliana $.p.A.

Via di Casellina 57/C
1-50018 $CANDICCI-FIRENZE
Tel: (055} 753863

CEM

Hewlett-Packard llaliana 5.p.A.

Corso Svizzera, 185
j-10144 TORING
Tel: (011} 74 4044
Telex: 221079
A*CE

O

IVORY CQAST

SITEL.

Societe [volrienne de
Telecommunications

Bd. Giscard d'Estaing

Carrelour Marcory

Zone 4.A,

Boite postale 2580

ABIDJAN 01

Tel: 353600

Telex: 43175

E

S.ILT.L

Immeuble "La General”

Av, du General de Gaulle

016P 161

ABIDJAN 01

Tel: 321227

CP

JAPAN
Yokogawa-Hewlell-Packard Lid.
152-1, Onna

ATSUGL Kanagawa, 243

Tel: {0462) 25-0031

C,CME
Yokogawa-Hewiett-Packard Lid.
Meiji-Seimei Chiba Bldg.

3-1 Hon Chita-Cho

CHIBA, 280

Tel: (0472) 25 T701

CE

Yokogawa-Hewiett-Packard Lid.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIRQSHIMA, 730

Tel: (082) 241-0611
Yokogawa-Hewlett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewielt-Packard Ltd.
Kumagaya Asahi 82 Bldg.

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485} 24-6563

C,CME
Yokogawa-Hewlett-Packard Ltd.
Asani Shinbun Dailchi Seimei Bldg,
4-7, Hanabata-cho

KUMAMOTO, 860

Tel: (0963) 54-731%

CE

Yokogawa-Hewleti-Packard Lid.
Shin-Kyoto Center Bldg.

614, Higashi-Shickoji-cho
Karasuma-Nishiiru
Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CE

Yokogawa-Hewlet!-Packard Lid,
Mito Mitsui Bldg.

4-73, Sanno-maru, 1 Chome
MITO, ibaraki 310

Tel: {0292) 25-7470

C.CM.E



SALES & SUPPORT OFFICES

Arranged alphabetically by country

JAPAN (Cont’d)
Yokogawa-Hewlelt-Packard Ltd.
Meiji-Seimel Kokubun Bldg.

7-8 Kokubun, 1 Choma, Sendai
MIYAG!, 880

Tal; (0222) 25-3011

C.E

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

2-10 Gohda 1 Chome
Okaya-Shi

NAGANO, 354

Tel: {(266) 23 0851

C.E

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

KAGQYA, 450

Tel: (052) 571-5171

C,CM.EM
Yokogawa-Hewlell-Packard Lid.
Sal-Kyo-Ren Building

1-2 Dote-cho

OHMIYA OHMEYA, Saitama 330
Tel: (0486} 45-8031
Yokogawa-Hewletl-Packard Lid.
Chue Bidg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

0SAKA, 532

Tel: (06) 3045021

Teiex: YHPOSA 523-3624
C.CMEMP"
Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1 Cheme
SAGAMIHARA Kanagawa, 229
Tel: 0427 53-1311

Yokogawa-Hewlett-Packard Ltd.

Motloshiro-cho Dai-ich Seimei 8ldg. 1F

218-21 Motoshirocho,
Hamamatsu-shi

SHIZUOKA, 430

Tel: (0534) 56 1771

CE
Yokogawa-Hewlelt-Packard Lid.
Daiichi Seimei Bldg.

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

Tel: 03-348-4611

CEM

Yokogawa Hewlell-Packard Ltd.
$-1, Takakura-cho

Hachioji-shi, TOKY0, 192

Tel: 0426-42-1261

CE

Yokogawa-Hewlett-Packard Lid,
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telax: 232-2024 YHPTOK
C.CM.EP’

Yokogawa Hokushin Electric
Corporation

Shinjuku-NS Bldg, 10F

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

TOKYQ, 163

Tel: (03) 348-185%

Teiex: J27534

A

Yokogawa Hoxushin Electric Corp.
9-32 Nokacho 2 Chome

2 Chome Musashing-shi

TOKYQ, 180

Tel: (0422) 54-1111

Telex: 02822-421 YEW MTK J

A

Yokogawa-Hewlett-Packard Lid.
Meiji-Seimei

Utsunomiya Caderi Building

1-5 Qodori, 2 Chome
UTSUNOMIYA, Techigi 320

Tel: {0286) 33-1153

CE

Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Nishiguchi Bidg.
30-4 Tsuruya-cha, 3 Chome
Kanagawa-ku, YOKOHAMA 221
Tel: (045) 312.1252

C.CME

JORDAN

Scientitic and Medical Supplies Co.

P.0. Box 1387

AMMAN

Tel: 24507, 33507

Telex: 21456 SABCQ JG
CEMP

KENYA

ADCOM Ltd., Inc., Kenya
P.0.Box 30070

NAJROBI

Tel: 331855

Telex: 22639

EM

KOREA

Samsung Hewiett-Packard Co. Ltd.

Dongbang Yeceuido Building
12-16th Fioors

36-1 Yeoeuido-Dong
Youngdeungpo-Ku

SEOUL

Tel: 784-4666, 784-2666
Telex: 251656 SAMSAN K
CCMEMP

Young in Sclentific Co., Ltd.
Youngwha Building

347 Shinsa Dong, Kangnam-Ku
SEOUL 135

Tel: 546-7771

Telex: K23457 GINSCO

A

Dengbang Heazlthcare
Products Co. Ltd.

Suite 301 Medical Supply Center
Bldg. 1-31 Dongsungdeng
Jong Ro-gu, SEOUL

Tel: 764-1171, 741-1641
Telex: K25706 TKBKQ
Cable: TKBEEPKQ

M

KUWAIT

Al-Khaldiya Trading & Contracting
P.Q. Box 830

SAFAT

Tel: 424910, 411726

Telex: 22481 AREEG KT

Cable: VISCOUNT

E.M.A

Guil Computing Systems
P.0. Box 25125

SAFAT

Tei: 435968

Telex: 23648

P

Photo & Cine Equipment
P.0. Box 270

SAFAT

Teol: 2445111

Telex: 22247 MATIN KT
Cable: MATIN KUWAIT
P

W.J. Towell Computer Services
P.0. Box 5897

SAFAT

Tel: 2462640/1

Telex: 30336 TOWELL KT

C

LEBANON

Computer Information Sysiems S.A L.

Chammas Building
P.O. Box 11-6274 Dora
BEIRUT

Tel: 84073

Telex: 42309

CEMP

LIBERIA
Unichemicals Ing.
P.C. Box 4509
MONROVIA

Tel: 224282
Telex: 4509

E

MADAGASCAR
Techniqus et Precision
12, rue de Nice

P.0. Box 1227

101 ANTANANARIVO
Tel: 22090

Telex; 22265

P

LUXEMBOQURG
Hewletl-Packard Belgium S.A./N.V.
Blvd de la Woluwe, 100

Woluwedal

B-1200 BRUSSELS

Tel: {02) 762-32-00

Telex: 23-494 paloben bru
ACCMEMP

MALAYSIA
Hewletl-Packard Sales (Malaysia)
Sdn. Bhd.

Gth Floor

Chung Khiaw Bank Building
46, Jalan Raja Laut

50350 KUALA LUMPUR

Tel: 2986555

Telex: 31311 HPSM MA
AC.EMP*

Protei Engineering

P.0.Box 1917

Lot 6524, Section 64

23/4 Pending Road
Kuching, SARAWAK

Tel: 36289

Telex: 70904 PROMAL MA
Cable: PROTELENG

AEM

MALTA

Philip Toledo Lid,

Birkirkara P.Q. Box 11
Notabile Rd.

MRIEHEL

Tel: 447 47, 455 66, 4515 25
Telax: Madia MW 649
EMP

MAURITIUS
Blanche Birger Co. Ltd.
18, Jules Koanig Street
PORT LOUIS

Tel: 20828

Telex: 4296

P

MEXICO

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

Rio Nie No. 4049 Desp. 12
Frace. Cordoba

JUAREZ

Tel: 161-3-15-62

p

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

Condominio Kaderayta

Circuite del Mezon No. 186 Dasp. &
COL. DEL PRADO - 76030 Qro.
Tel: 463-6-02-71

p

Hewlett-Packard de Maxice,
S.A daClV,

Monti Morelos No, 29§
Fraccienamiento Loma Bonita 45060
GUADALAJARA, Jalisco

Tel: 36-31-48-00

Telex: 0684 185 ECOME

P

Microcomputadoras Hewlett-Packard,
S.A.

Monti Pelvoux 115

LOS LOMAS, Mexico, D.F.

Tel: 520-9127

P

Microcomputadoras Hewlett-Packard,
S.A deCV.

Monte Peivoux No, 115

Lomas de Chapultapec, 11000
MEXICO, D F.

Tel 520-9127

P

Hewlett-Packard de Maxlco,

S.A. deCV.

Monta Pelvoux No. 111

Lemas de Chapultepec

11000 MEXICC, D.F.

Tel: 5-40-62-28, 72-66, 50-25
Telex: 17-74-507 HEWPACK MEX
ACCMEM,P

Hewlatt-Packarg De Mexico (Polanco)
Avenida EJercilo Nacional #579
2dayger pise

Colonia Granada 11560
MEXICODF.

Tai: 254-4433

p



Hewlett-Packard de Mexico,

SA deC.V.

Czda. del Valle

40§ Ote. 4th Pisc

Colonia del Vallg

Municiplo de Garza Garcia Nuevo Leon
66220 MONTERREY, Nuevo Ladn

Tel: 83-78-42-40

Telex: 382410 HPMY

c

Infograficas y Sistemas dei Noreste,
S.A.

Rio Orinoco #171 Qrienta
Daspacho 2001

Colonia Del Valle

MONTERREY

Tel: 559-4415, 575-3837

Telex: 483164

AE

Hewlelt-Packard de Mexicg,

S.A deC.V.

Bivd. independencia Nu. 2000 Ote
Col. Estrella

TORREON, COAH.

Tel: 171-18-21-89

P

MOROCCO

Etablissement Hubert Dolbeau & Fils
81 rua Karat¢hi

B.P. 11133

CASABLANCA

Tel: 3041-82, 3068-38

Teiex: 23051, 22822

E

Gerep

2, rue Agadir
Boite Postale 156
CASABLANCA 01
Tel: 272093, 272055
Telex; 23 739

p

Sema-Maroc
Dept. Seric

§, rua Lapeble
CASABLANCA
Tel: 260980
Telex: 21641

C.Pp

NETHERLANDS
Hewlett-Packard Nederland B.V.
Startbaan 16

NL-1187 XR AMSTELYEEN

P.C. Box 687

NL-1180 AR AMSTELYEEN

Tel: {020) 547-5G11

Telex: 13 216 HEPANL
ACCMEMP

Hewlett-Packard Nederland 8.V.
Bongerd 2

NL 2906VK CAPELLE A/D WSSEL
P.0O. Box 41

NL 2500AA CAPELLE A/D WSSEL
Tel: {10) 51-64-44

Telex: 21261 HEPAC NL

CE

Hewlell-Packard Nederland B.V.
Pastoor Patersstraat 134-136
NL 5612 LV EIXOHOYEN

P.C. Box 2342

NL 5600 CH EINDHCYEN

Tel: (040) 326911

Telex: 51484 hepas nl

C.EP

NEW ZEALAND
Hewlett-Packard (N.Z.) Lid.
5 Cwens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel 687-15%

Cable: HEWPAK Auckiand
C.CMEP*
Hewlett-Packard {N.Z.) Lta.
184-190 Willis Street
WELLINGTOM

P.C. Box 9443
Courtenay Place, WE|
Tel: 877-139

Cable: HEWPACK Wellington
C,CMEP

INGTON 3

Northrop Instruments & Systems Ltd.

368 Khyber Pass Road
P.0. Box 8602
AUCKLAND

Tel: 794-091

Telex; 60605

AM

Northrop Instruments & Systems Lid.

110 Mandeville St.
P.0. Box 8388
CHRISTCHURCH
Tel: 488-873
Telex: 4203

AM

Northrop Instruments & Systems Ltd.

Sturdes House

85-87 Ghuznee Street
P.C. Box 2406
WELLINGTON

Tel: 85¢-091

Telex: NZ 3380

AM

NIGERIA

Elmeco Nigerla Ltd.
48, Calgulta Crescent Apapa
P.C. Box 244and
LAGOS

E

NORTHERN IRELANRD
See United Kingdom

NORWAY
Hewlett-Packard Norga A/S
Folke Bernadottes vai 50
P.Q. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40

Telex: 76621 hpnas n
CEM

Hewlett-Packard Norge A/S
Osterndalen 16-18

P.Q. Box 34

N-1345 OESTERAAS

Tel: 0047/2/24 80 90

Telex: 76621 hpnas n
ACCMEMP

Hewleti-Packard Norge A/S
Boehmergt. 42

Box 2470

N-5037 SOLHEIMSYIX

Tel: 0047/5/29 00 90

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT/SULTANATE OF OMAN

Tel: 795 901

Telex: 3483 BROKER MB MUSCAT
[

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

Telex: 5274 BAHWAN MB

E

Imtag LLC

P.O, Box 9196

MIKA AL FAHAL/SULTANATE OF OMAN
Tel: 561695, 5602078, 561010
Telex: 5298 Tawoos On

ACM

PAKISTAN

Mushko & Company Lid.
House No. 16, Street No. 18
Sector F-6/3

ISLAMABAD

Tel: 824545

Cable: FEMUS Islamabad
AEP*

Mushko & Company Ltd.
Oosman Chambers
Abduilah Hargon Road
KARACHI 0302

Tel: 524131, 524132

Telex: 2694 MUSKO PK
Cable: COOPERATOR Karachi
AEP*

PANAMA

Electronico Balbga, 5.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4529

PANAMA S

Tel: 64-2700

Telex: 3483 ELECTRON PG
CM.EM,P

PERU

Cfa Elecirc Médica S.A.

Los Flamencos 145

San lsidro

Casilla 1030

LIMA 1

Tel: 41-4325, 41-3705

Telex: Pub. Booth 25306 PEC PISIDA
CMEM,P

SAMS S.A,

Arenida Republica de Panama 2534
San Isidro, LIMA

Tel: 419928/417108

Telex: 20450 PE LIBERTAD

ACP

@)

PHILIPPINES

The Online Advanced Systems Corp.
2nd Floor, Electra House
115-117 Esteban Street
Legaspi Village, Makali

Metro MANILA

Tel: 815-38-10 {up to 16}
Telex: 63274 ONLINE PN
ACEMP

PORTUGAL

Mundinter Intercambio
Mundial de Comércio S.A.R.L.
Av. Antonio Augusto Aguiar 138
Apartado 2761

LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 1669 munter p

M

Soquimica

Av. da Liberdade, 220-2

1298 LISBOA Codex

Tel: 56-21-82

Telex; 13316 SABASA

A

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

LISBON 1

Tel: {19) 68-60-72

Telex: 12598

CME

C.PCS.L

Rua de Costa Cabral 575
4200 PORTO

Tel: 4991747495173

Telex: 26054

cp

PUERTO RICO
Hewleti-Packard Puerto Rico
101 Murioz Rivera Av

Esw. Calle Ochoa

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

QATAR

Computer Arabia

P.O. Box 2750

DOHA

Tel: 428555

Telex: 4806 CHPARB

p

Nasser Trading & Contracting
P.O.Box 1563

DOHA

Tel: 422170

Telex: 4438 NASSER DH
M

SAUDI ARABIA

Modern Electrenics Establishment
Hewlett-Packard Division

P.0. Box 281

Thuobah

AL:KHOBAR 31852

Tel: 895-1760, 895-1764

Telgx: 671 108 HPMEEK S
Cable: ELECTA AL-KHOBAR
C.EM
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SALES & SUPPORT OFFICES

Arranged alphabetically by country
(D]

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

P.O. Box 1228

Redec Plaza, 6th Floor

JEDDAH

Tel: 644 96 28

Telex: 4027 12 FARNAS SJ
Cable; ELECTA JEDDAH
ACCMEMP

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

RIYADH 11495

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CEM

Abdul Ghani El Ajou Corp.
P.O.Box 78

RIYADH

Tel: 4041 717

Telex: 200 932 EL AJOU

P

SCOTLAND
See United Kingdom

SENEGAL

Societe Husseln Ayad & Cie,
76, Avenue Georges Pompidou
B.P. 305

DAKAR

Tel: 32338

Cebie: AYAD-Dakar

E

Moneger Distribution S.A,
1, Rue Parent

B.P. 148

DAKAR

Tel: 215671

Telex: 587

p

Systeme Service Conseil (S3C)
14, Avenue du Parachols
DAKAR ETCOILE

Tel: 218976

Telex: 577

C.P

SINGAPORE

Hewlett-Packard Singapore (Salss)

Ple. Lid.

#08-00 inchcape House
450-2 Alexandra Road
Alexandra P.Q, Box 58
SINGAPORE, 9115

Tel: 4731788

Telex: 34208 HPSGSO RS
Cable: HEWPACK, Singapore
ACEMP

Dynamar International Ltd.
Unit 05-11 Block 6

Kolam Ayer Indusirial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: 26283 RS

CM

SOUTH AFRICA

Hewlett-Packard So Africa (Pty.} Lid.

P.C. Box 120

Howard Place CAPE PROVINCE 7430
Ping Park Center, Forest Drive
Pinetands

CAPE PROVINCE 7405

Tel: (021) 53 7954

Telex: 57-20006

ACCMEMP

Hewleti-Packard So Atrica (Pty.) Ltd.

2nd Floor Juniper House
92 Qverport Drive
DURBAN 4087

Tel: (631) 28-4178

Telex: 6-22954

c

Hewlelt-Packard So Africa (Pty.) Litd.

& Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 50C1
Tel: 041-301201
Telex: 24-2916

c

Hewlett-Packard Sc Africa (Pty.) Ltd.

Fountain Center
Kalkoan Str.
Monument Park Ext 2
PRETORIA 0105

Tel: (012} 45 5725
Telex: 32163

CE

Hewlatt-Packard So Africa (Pty.) Lid.

& Eastern Service Road
Eastgats Ext. 3

SANDTON 2144

Tol: 802-5111%, 802-5125

Telex: 4-20877 SA

Cable: HEWPACK Johannesburg
ACCMEMP

SPAIN

Hewlett-Packard Esparicla, S.A.
Calle Enlenza, 321

Q8025 BARCELONA

Tel: 3/322 24 51,32173 84
Telex: 52603 hpbes

ACEMP

Hewlett-Peckard Espafiola, S.A.
Calle San Vicente S/N

Edificio Albia lI-78

48001 BILBAO

Tel: 4/423 83 06

ACEM

Hewleti-Packard Espaniola, S.A.
Cria. dela Coruia, Km. 18, 400
Las Rozas

E-MADRID

Tel: {1} 637.00.11

Telax: 23515 HPE

CM

Hewlett-Packard Espancia, S.A.
Avda. §, Francisco Javier, S/N
Planta 10, Edificio Sevilla 2
41005 SEVILLA

Tol: §4/64 44 54

Telex: 72933

ACMP

Hewlstt-Packard Espadola, S.A.
Isabel La Catolica, 8

46004 VALENCIA

Tol: (96) 351 59 44

Telex: 63435

C.P

Hewlott-Packard Espaicla, S.A.
Av. de Zugazarte, 8

Edificio El Abra 4

Las Arenas-Guecho

VIZCAYA

Tel: {94) 464 3255, 464 2933
Telex: 33032

SWEDEN

Hewlett-Packard Sverige AB
{stra Tullgatan 3

5-20011 MALNO

Box §132

Tel: (040) 70270

Telax: (854) 17886 (via Spanga
ollice)

C,P

Hewlelt-Packard Sverige AB
Vaslra Vintergatan 9

$-70344 GREBRO

Tel; {19) 10-48-80

Telex: (854) 17886 (via Spanga offica)
c

Hewleti-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

$-16393 SPANGA

Tel; {08} 750-2000

Telex; (854) 17886

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

Topasgatan 1A

§-42123 VASTRA-FROLUNDA
{Gothenburg)

Tel: (031) 89-10-00

Telex: (854) 17886 (via Spanga
office)

AC.CMEMP

SUDAN

Mediterranean Engineering & Trading

Co. Ltd,

P.C. Box 1025
KHARTOUM
Tel: 41184
Telex: 24052
cpP

SWITZERLAND
Hewistt-Packard (Schweiz) AG
Ciarastrasse 12

CH-4058 BASEL

Tet: (61) 33-59-20

ACEP

Hewlett-Packard (Schweiz) AG
7, rue du Bols-du-Lan

Case postale 365

CH-1217 MEYRIN 1

Teol: (0041) 22-83-11-11
Telex:27333 HPAG CH
AC.CMEMP

Hewleti-Packard (Schwelz) AG
Allmend 2

CH-8967 WIDEN

Tol: (0041} 57 3121 11

Telex: 53933 hpag ch

Cable: HPAG CH
AC.CM.EM,P
Hewlott-Packard {Schweiz} AG
Schwamendingensirasse 10
8050 ZURICH

Tel: (0041} 13158181

Telex: 823 537 HPAG CH

CF

SYRIA

General Electronic Inc.

Nuri Basha Ahnat Ebn Kays Street
P.O. Box 5781

DAMASCUS

Tal: 33-24-87

Telex: 411 215

Cable: ELECTROBOR DAMASCUS
£

Middle East Electronics
P.0.Box 2308

Abu Rumaneh
DAMASCUS

Tel: 33 45 92

Talex: 411771

M

TAIWAN

Hewleti-Packard Taiwan Lid.
THM Office

2, Huan Nan Road

CHUNG LI, Taoyuan

Tel: {034) 929-666

c

Hewlett-Packard Taiwan Lid.
Kaghsiung Office

11/F, 458, Chung Hsiao 1st Road
KAOHSIUNG

Tal: (07) 2412318

Hewlett-Packard Taiwan Ltd.
Bth Fioor, Hewlett-Packard Building
337 Fu Hsing North Road
TAIPE|

Tal: (02} 712-0404

Telex: 24433 HEWPACK
Cable:HEWPACK Taipei
ACCMEM,P

Ing Lik Trading Co.

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

Tei: (02) 394-8191

Telex: 22894 SANKWANG

A

THAILAND

Unimesa Co. Ltd.

30 Patpong Ave., Suriwong
BANGKOK 10500

Tel: 235-5727, 234-0991/3
Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACEM



Bangkok Business Equipment Lid.

5/5-6 Dejo Road

BAKGKOK

Tel; 234-8670, 234-3671
Telex: 87699-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
p

TOGO

Societe Africaine De Promotion
B.P. 12271

LOME

Tel: 21-62-88

Telex: 5304

-]

TRINIDAD & TOBAGO
Carbbean Telecoms Ltd.
Corner McAllister Street &
Eastern Main Road, Laventllie
P.O. Box 732

PORT-QOF-SPAIN

Tel: 624-4213

Talex: 22561 CARTEL WG
Cable: CARTEL, PORT OF SPAIN
CM.EM,P

Computer and Contreis Lid.
P.C. Box 51

66 Independence Square
PORT-QF-SPAIN

Tel: 623-4472

Telex: 3000 POSTLX WG, ACCT
LOOGO AGENCY 1264

AP

Feral Assoc.

8 Fitzgerald Lane
PORT-OF-SPAIN

Tel: 62-36864, 62-39255
Telex: 22432 FERALCO
Cable: FERALCO

M

TUNISIA

Tunisie Electronique S.A.R.L.
31 Avenue de la Liberte
TUNIS

Tel: 280-144

C.EP

Tunisie Electronique S.A.R.L.
94, Av, Jugurtha, Mutusllaville
1002 TUNIS-BELYEDERE

Tel: 280144

Telex; 13238

CEP

Corema S.A.

1 ter. Av. de Carthage

TUNIS

Tel: 253-821

Telex: 12319 CABAM TN

M

TURKEY

E.M.A

Mediha Eldem Sckak No. 41/6
Yenisehir

AKKARA

Tel: 319175

Teiex; 42321 KTX TR

Cabie: EMATRADE ANKARA
M

Teknim Company Lid.

Jran Caddesl No. 7

Karaklidera

ANKARA

Tel: 275800

Telex: 42155 TKNM TR

CE

Kurt & Kurt A.S.

Mithatpasa Caddesi No. 75

Kat 4 Kizilay

ANKARA

Tel: 318878/6/7/8

Telex: 42490 MESR TR

A

Saniva Bjlgisayar Sistemieri A.S.

Buyukdere Caddesi 103/6

Gayretleps

ISTANBUL

Tel; 1673180
45

Talay: 761

C,P

Best Inc.
Esentepe, Gazeteciler Sitesi
Keskin Kalem

Sokak 6/3, Gayretteps
ISTANBUL

Tel: 172 1328, 173 3344
Talex: 4249¢

A

UNITED ARAB
EMIRATES

Emitac Ltd.

P.O. Box 1641

SHARJAH

Tel: 581181

Telex: 66136 EMITAC EM
Cable: EMITAC SHARJAH
ECMPA

Emitac Ltd.

P.O, Box 2711

ABU DHABI

Tel: 820419-20

Cable: EMITACH ABUDHABI
Emitac Ltd.

P.O. Box 8391

DUBAIL

Tel: 377591

Emitac Lid.

P.0, Box 473

RAS AL KHAIMAK

Tel: 28133, 21270
UNITED KINGDOM
ENGLAND
Hewlett-Packard Ltd.
Mifler House

The Ring, BRACKNELL
Berks RG12 1XN

Tel: 0344 424868

Telex: 848733

E

Hewleti-Pagkard Lid.
Elstree House, Elsiree Way
SOREHAMWOOD, Herts WD6 15G
Tel: 01207 5000

Telex: 8952718

CE

SANITR
et i

AT i

Hewlett-Packard Lid.
Qakfield Housa, Dakfiald Grove
Clitton BRISTOL, Avon BS8 2BN
Tel: 0272 736806

Telex: 444302

CEP

Hewlett-Packard Lid.

9 Bridewelt Place
LONDON EC4V 688

Tel: 01 583 6565

Telex; 238163

CP

Hewleit-Packard Ltd.
Pontefract Road
NORMANTON, Weast Yorkshire WFS 1RN
Tal: 0924 895566

Telex: 557355

CP

Hawlett-Packard Lid.
The Quadrangle

106-118 Siation Read
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex; 947234

CEP

Hewileti-Packard Ltd.
Avon House

435 Stratford Road
Shirley, SOLMULL, West Midlands
890 4BL

Tel 021745 8800

Telex: 339105

CEP

Hewle{t-Packard [1d,
Heathside Park Road
Cheadis Heath
STOCKPORTY

Cheshire

SK3 ORB

Tel: 061-428-0628

Telex: 668068

ACEMP
Hewleti-Packard Ltd.
Harmon House

No. 1 George Street
UXBRICGE, Midcdlesex UX8 1YN
Tal: 895720 20

Telex: 893134/5
CCMEMP
Hewlelt-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Baerkshire RG11 5AR

Tel: 0734 784774

Telex: B47178

ACEMP

NORTHERN IRELAND
Hewlett-Packard {Ireland) Ltd.
Carrickfergus Industrial Centre
75 Belfast Road, Carricklergus
CO. ANTRIM BT38 8PM

Tel: 09603 67333

C.E

Cardiac Services Company
95A Finaghy Road South
BELFAST, BT10 OBY

Tel: 0232-625566

Telex: 747626

M

9
O

SCOTLAND
Hewlett-Packard Ltd.
1/3 Springburn Place
College Milton North
EAST KILBRIDE, G74 INU
Tel: 03552-49261

Telex: 779615

CE

Hewlett-Packard L1d.
S$OUTH QUEENSFERRY
Wast Lothian, EH30 8TG
Tel; 031 331 1188

Telex; 72682
C.CMEMP

UNITED STATES

Alabama
Hewlett-Packard Co.
2100 Riverchase Center
Building 100 - Suite 118
BIRMIMGHAM, AL 35244
Tel: (205) 968-0547
ACMP*
Hewletl-Packard Ce.
420 Wynn Drive
HUNTSYILLE, AL 35805
Tel: (205} 830-2000
C.CM,EM"

Alaska
Hewlett-Packard Co.
3601 C St., Suite 1416
ANCHORAGE, AK 99503
Tal: (907) 563-8855
CE

Arizona
Hewlett-Packard Co.
8080 Pointe Parkway West
PHOENIX, AZ 85044
Tel: (602) 273-8000
ACCMEM,P
Hewiett-Packard Co.
3400 East Britannia Dr.
Bldg. C, Suite 124
TUCSON, AZ 85706
Tel: (602) 573-7400
C.EM*"

Calitornia
Hewlett-Packard Co.
99 South Hilt Dr,
BRISBANE, CA 94005
Tel: (415) 330-2500

Cc

Hewlett-Packard Co.
5060 E. Ciinton Avenue, Sulte 102
FRESNO, CA 93727
Tel: (209) 252-9652
CM

Hewlett-Packard Co.
1421 8. Manhattan Av.
FULLERTON, CA 92631
Tel: (714) 999-6700
CCMEM
Hewlett-Packard Co.
7408 Hollister Ave, #A
GOLETA,CA 93117
Tek: (805) 685-6100
CE
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UNITED STATES (Cont'd)
Hewlatt-Packard Co,

2525 Grand Avenus

LONG BEACH, CA 50815
Tel: (213)488-1111

C

Hewlatt-Packard Co.
5651 West Manchester Ave.
LOS ANGELES, CA 90045
Tel: (213} 337-8000

Telex; 910-325-6608

CM

Hewlett-Packard Co.
3155 Porter Drive

PALO ALTOQ, CA 94304
Tel: {415) 857-8000

C.E

Hewlatl-Packard Co.
4244 So. Market Count, Suite A
SACRAMENTO, CA 95834
Tel: (916) 929-7222

A" CEM
Hewlatt-Packard Co.
9606 Aero Drive
SANDIEGO, CA 92123

Tel: (619) 279-3200
C.CM.EM
Hewlati-Packard Co.
5725 W. Las Positas Bivd.
PLEASANTON, CA 94566
Tel: {415) 460-0282

c

Hewlett-Packard Co.
3003 Scotl Boulsvard
SANTA CLARA, CA 95054
Tel: (408) 9688-7000

Telex: 910-338-0586
AC.CM,E
Hewletl-Packard Co.
215G W, Hillcrest Dr.
THOUSAMD QAKS, CA 91320
{805} 373-7000

CCME

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

BOULDER, CO 80301

Tel: {303) 489-6655
ACE

Hewlelt-Packard Co.

24 Invernass Place, East
EMGLEWOOQD, CO 80112
Tel: (303) 649-5000
ACCMEM

Conneclicut
Hewlett-Packard Co.
500 Sytvan Av.
BRIDGEPORT, CT 06806
Tel: (203) 371-6454

CE

Hewlett-Packard Co,

47 Barnes Industrial Road Seuth
WALLINGFORD, CT 06492
Tel: (203) 265-7801
ACCMEM

Florida
Hewlet!-Packard Co.
2901 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) §73-2600
CEMP’
Hewiett-Packard Co.
6800 South Poin! Parkway
Suite 301
JACKSONYILLE, FL 32215
Tel: (304) 635-9955

C M
Hewlett-Packard Co.
255 East Drive, Suite B
MELBOURNE, FL 32901
Tel: {305) 729-0704
CM.E

Hewlet!-Packard Ca.
6177 Lake Ellenor Drive
QRLANDO, FL 32809
Tal: (305} 859-2800
ACCMEP*
Hewlett-Packard Co.
4700 Bayou Bivd.
Building 5

PENSACOLA, FL 32503
Tel: (504)476-8422
ACM

Hewlett-Packard Co.
5550 W. Idiewiid, #150
TAMPA, FL 33614

Tel: {813) 884-3287
CEMP

Georgia
Hewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tel: (404} 955-1500
Telex; §10-766-4890
AC.CM,EMP"
Hawlett-Packard Co,
3607 Parkway Lane
Suite 300

NORCROSS, GA 30092
Tel: {404) 448-1894
CEP

Hawaii

Hewlet!-Packard Co.
Kawaiahao Plaza, Suite 19¢
567 South King Street
HONOLULY, H! 96813

Tel: (B0B) 526-1555
ACEM

ldaho
Hewlett-Packard Co.
11309 Chinden Blvd.
BCISE, ID 83707

Tel: (208) 323-2700
c

lliinois
Hawlett-Packard Co,
304 Eldorado Road
P.C. Box 1807
BLCOMINGTON, 1L 61701
Tel: (309) 662-9411
ACEM™

Hewlett-Packard Co.
525 W. Monroe, #1308
CHICAGO, IL 60806
Tel: (312} 930-0010

C

Rewlett-Packard Co,
1200 East Diehl Road
NAPERYILLE, I 60568
Tel: {312) 357-8800

C

Hewlett-Packard Co.
5201 Tollview Drive
ROLLIKG MEADOWS, IL 60008
Tal: (312} 255-9800
Talex: 910-687-1066
ACCMEM

Indiana
Hewlett-Packard Co.
11911 N. Meridian St.
CARMEL, IN 46032
Tel: (317) 844-4100
ACCMEM
Hewlett-Packard Co.
111 E, Ludwig Road
Suite 108

FT. WAYNE, IN 46525
Tel: (219) 482-4283
CE

lowa

Hewlelt-Packarg Co.
4070 22nd Av. SW
CEDAR RAPIDS, tA 52404
Tel: {319) 390-4250
C.EM

Hewlett-Packard Co.
4201 Corporate Dr.
WEST DES MOINES, A 50265
Tel: (515) 224-1435
ATTCM

Kansas
Hewlett-Packard Co.

7804 Eas! Funsion Road, Sulte 203

WICHITA, KS 67207
Tet: {316) 684-8431
CE

Kentucky
Hewlett-Packard Ce.

10300 Linn Station Road, Suite 100

LOUISYILLE, KY 40223
Tel: {502) 426-0100
ACM

Louisiana
Hewlett-Packard Co.
160 James Drive East
ST.ROSE, LA 70087
P.O. Box 1449
KENNER, LA 70063
Tel: (504} 467-4100
ACEMP

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tal: {301) 644-5800
Telex: 710-862-1943
AC.CMEM

Hewiett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301)948-6370
ACCMEM

Massachusetts
Hewleti-Packard Co.
1775 Minuteman Road
ANDOYER, MA 01810
Tel: (617) 682-1500
AC.CMEM,P*
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
CE

Michigan
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, M! 45506
Tal: (618} 957.1970

CM

Hewlett-Packard Co.
38550 Orchard Hill Plage Drive
NOYI, M{ 48050

Tel: (313) 349-9200
ACEM
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY, M| 48084

Tel: {313) 643-6474

c

Minnesota
Hewlett-Packard Co,
2025 W. Larpenteur Ave.
ST.PAUL, MN 55113

Tel: {§12) 644-1300
ACCMEM

Missouri

Hewlett-Packard Co.

1001 E. 101st Terrace Suite 120
KANSAS CITY, MO 64131-3368
Tel: {816) 941-0411
AC.CMEM

Hewleti-Packard Co.

13001 Hollenberg Drive
BRIDGETON, MO 63044

Tel; (314) 344-5100

ACEM

Nebraska
Hewlett-Packard
11626 Nicholas St.
OMAHA, NE 68154
Tel: (402) 493-0300
C.EM

New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07653
Tel: {201) 265-5000
ACCMEM
Hewiatt-Packard Co,
20 Now England Ay, West
PISCATAWAY, NJ 08854
Tal: (201) 562-6100
ACCME



New Mexico
Hewlett-Packard Co,
7801 JeHerson N.E.
ALBUQUERQUE, NM BT 109
Tel: (505) 823-6100
C.EM

Hewlett-Packard Co.
1460 Trinity Dr., Suite 3
LOS ALAMOS, NM 87544
Tel: {505) 662-6700

CE

New York
Hewlett-Packard Ce.

5 Computer Drive South
ALBANY, NY 12205

Tal: {518) 456-1550
ACEM

Hewletl-Packard Co.

9800 Main Street
CLARENCE, NY 14031

Tel: (7T16) 759-8621

CE

Hewlett-Packard Co.

200 Cross Keys Qtlice Park
FAIRPORT, NY 14450

Tel: (718) 223-9950
ACCMEM
Hewlett-Packard Co.

7641 Henry Clay Bivd.
LIYVERPOOL, NY 13088

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

No. 1 Pennsylvania Plaza
55th Floer

34th Street & 8th Avenus
MANHATTAN NY 10118

Tel: {212} 971-0800

C.M*

Hewlett-Packard Co.

15 Myers Corner Rd,
Hollowbrook Park, Sulte 2D
WAPPINGER FALLS, NY 12590
Tel: {914) 298-9125

CM,E

Hewlett-Packard Co.
2975 Westchester Avenue
PURCHASE, NY 10577-2530
Tel: (914) 935-6300
C.CME

Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797

Tel: (516) £82-7800
ACCMEM

North Carolina
Hewisll-Packarg Co.
305 Gregson Or.
CARY,NC 27511

Tel: (919) 467-6600
C.CMEM,P*
Hewletl-Packard Co.
960Q-H Southern Pine Bivd,
CHARLOTTE, NG 28210
Tal: {704) 527-8780

Ct

Hewlett-Packard Co.
5605 Reoanne Way
GREENSBORO, NC 27420
Tel: (919} 852-1800
ACCMEMP®

Ohlo
Hewlett-Packard Co.
2717 5. Arlington Roao
AKRCN, OH 44312

Tel: (216} 644-2270
C.E

Hewlett-Packard Co.
4501 Erskine Road
CINCINNATI, OH 45242
Tel: {513} 891-9870
CM

Hewlett-Packard Co.
15885 Sprague Road
CLEVELAND, OH 44136
Tel: (216) 243-7300
ACCMEM
Hewletl-Packard Ce.
9080 Springboro Pike
MIAMISBURG, OH 45342
Tel (513) 433-2223
ACCME" M
Hewlett-Packard Co.

Qe Maritime Plaza, 5th Fioor

720 Water Strest
TOLEDO, CH 43604

Tel: (419) 242.2200

c

Hewlett-Packard Co.
675 Brooksedge Bivd.
WESTERVILLE, CH 43081
Tal: (614) 891-3344
C.CME*

Oklahoma
Hewlett-Packard Co.

3525 N.w. 56th St

Suite C-100

OKLAHOMA CITY, CK 73112
Tel: {405) 946-9499
CE'M

Hewlelt-Packard Co.

3840 5. 103rd E. Ave., §10C
TULSA, QK 74146

Tel: (918) 685-3300

At CEM P

Oregon
Hewlett-Packard Co.
9255 5. W. Pionear Court
WILSONVILLE, OR 87070
Tel: (503} 682-8000
ACE'M

Pennsylvania
Hewlett-Packard Co.
50 Dorchester Ra.
HARRISBURG, PA 17112
Tel: (717} 657-5300

c

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

Hewietl-Packard Co.
2750 Monroe Boulevard
YALLEY FORGE, PA 10482
Tel; (215) 666-3000
ACCMEM

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

CM

Hewlett-Packard Co.
545 N. Pleasantburg Dr.
Suite 100

GREENVILLE, SC 238607
Tel: (803) 232-8002

c

Tennessee
Hewlet!-Packard Co.

One Energy Centr. Suite 200
Pellizsippi Plowy.
KNOXVILLE, TN 37932

Tel: (615} 966-4747

ACM

Hewlett-Packard Co.

3070 Directors Row
Directors Square

MEMPHIS, TN 38131

Tel: {501) 346-8370

ACM

Hewlett-Packard Co.

220 Great Circle Road, Suite 116
NASHVILLE, TN 37228

Tel: (615) 255-1271
ACEMP

Texas
Hewlett-Packard Co.
1826-P Kramer Lang
AUSTIN, TX 78758
Tel: (512) 835-6771
CEP*
Hewletl-Packard Co.
5700 Cromao Dr

EL PASO, TX 79912
Tel:{915) 833-4400
CE" M**
Hewlett-Packard Co.
3952 Sandshell Crive
FORT WORTH, TX 76137
Tel: (817) 232-9500
C

Hewlett-Packard Co.
10535 Harwin Crive
HQUSTON, TX 77036
Tel: (713) 776-6400
ACEMP"
Hewlett-Packard Co,
3301 Royal Lane
IRYING, TX 75063
Tel: (214) 869-3377
CE
Hewlett-Packard Co,
109 E. Teroenlo, Suite 100
McALLEN, TX 78503
Tel: {512) 630-3030
C

1

O

Hewlett-Packard Co.

930 E. Campbell Rd.
RICHARDSON, TX 75081

Tel: (214) 231-6101
ACCMEMP*
Hewlett-Packard Co,

1020 Central Parkway South
SAN ANTONIC, TX 78232

Tel: (512) 494-9336
ACEMP

Utah

Hewlett-Packard Co.
3530 W, 2100 South St.
SALT LAKE CiTY, UT 84118
Tel: {801} 974-1700
ACEM

Virginia
Hewleit-Packard Co.
B40 Greenhrier Circle
Suite 101
CHESAPEAKE, VA 23320
Tel {A04] 424-7105
C.EM

Hewleti-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23080
Tel: (804) 747-7750
ACEMP*
Hewleti-Packard Co.
Tanglewood West Bldg.
Suite 240

3859 Electric Road
ROANOKE, VA 24018
Tel; (703) 774-3444
CEP

Washington
Hewlett-Packard Co.
16815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
ACCMEM
Hewlett-Packard Co.
North 708 Argonne Road
SPOKANE, WA 99212-2793
Tel: {509) 922-700C

C

West Virginia
Hewlet!-Packard Co.
501 56th Strest
CHARLESTON, WV 25304
Tel: {304) 925-0462
ACM

Wisconsin
Hewlett-Packard Co.
275 N, Corporate Or,
BROQKFIELD, Wi 53005
Tel: (414) 794-8800
ACE* M
VRUGUAY

Pablo Ferrando 5.A.C. e,
Avenida ltalia 2877
Casilia de Correo 37¢
MONTEVIDEQ

Tel: 80-3805

Telex: Public Booth 901
ACMEM
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URUGUAY (Cont'd)
Olympia de Uruguay S.A.
Maquines de Oficina
Avda. del Uibertador 1947
Casilla de Correos 6644
MONTEVIDEQ

Tel: 91-1809, 98-3807
Telex: 6342 OROU UY

P

VENEZUELA

Hewlett-Packard de Venszuela C.A.
JA Transversal Los Ruices Norte
Edificio Segre 24 3

Apartado 50933

CARACAS 1050

Tel: {582) 239-4133

Telex; 251046 HEWPACK
AGCMEMP

Hewlett-Packard de Venezuela, C.A.
Centro Ciudad Comercial Tamanaco
Nivel C-2 (Nueva Etapa)

Local 53H05

Chuao, CARACAS

Tel: 928291

=]

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

Aparado 81025
CARACAS 1080A

Tel: 747984, 742146
Telex: 24009 ALBIS VC
A

Tecnelogica Medica del Cariba, C.A.
Multicentro Empresarial del Este
Ave. Libertador

Edif. Libertador

Nucleo “C" - Oficina 51-52
CARACAS

Tel: 339867/333780

M

Hewlett-Packard de Venezuela C.A.
Residencias Tia Betty Local 1
Avenida 3 y con Calle 75
MARACAIBO, Estado Zulia

Apartado 2646

Tel: (5861) 80304

Telex: 62464 HPMAR

CE"

Hewlett-Packard de Venezueia C.A.
Urb, Lomas de Este

Torre Trebol — Piso 11

YALENCIA, Estado Carabobo
Apartado 3347

Tel: (5841} 222392

CP

YUGOSLAVIA

Do Hermes

General Zdanova 4

YU-11000 BEOGRAD

Tel: (011) 342 641

Telex: 11433

ACEMP

Do Hermes

Celovska 73
YU-61000 LJUBLJANA
Tel (061) 5563 170
Telex: 31583
ACEMP
Elektrotehna

Titova 51

YU-61000 LJUBLIANA
CM

Do Hermes

Kralja Tomislava 1
YU-71000 SARAJEYO
Tel: {071) 35 859
Telex; 41634

c* P

ZAIRE

Computer & Industria Enginesfing
25, Avenue de la Justice

8.p. 12797
KINSHASA, Gombe
Tel: 32063

Telex: 21552

C,FP

ZAMBIA

R.J. Tlibury (Zambia) L{d.
P.O. Box 22792

LUSAKA

Tel: 215590

Telex: 40128

E

ZIMBABWE

Field Technical Sales (Private) Limited
45, Keivin Road North

P.0O. Box 3458

SALISBURY

Tel: 705 231

Telex: 4-122 RH

EP

August 1986



MAMNUAL CHANGES

MANUAL IDENTIFICATION
Model Number:85084A
Date Printed:May 1988
Part Number:08508-90000

This supplement contains important information for correcting manual errors and for adapting
the manual to instruments containing improvements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections.

Make all appropriate serial number related changes indicated in the tables below.

serial prefix or make manual serial prefix or make manual
number changes number changes
All Errata

*NEW ITEM

NOTE

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

19th July 1988
page I of 3

47 HEWLETT
Printed in UK (B PACKARD



MODEL 8508A - Manual P/N 08508-90000

ERRATA

Page 1-5, Table 1.1 Recommended Test Equipment:

AC Calibrator: Change Model No to Datron 4200A.
Power Sensor: Change Model No to HP 8482A.

Page 5~9, Equipment:
AC Calibrator; Change Model No to Datron 4200A.
Page 6-5, Table 6-3, Replaceable Parts;

Delete 1item SW1 - 20, Pt No 3101-2409, CD6, SW PB SPST NO
Add Item SW1, Pt No 08508-60017, CD0, Mains Switch.

Page 6-7, Table 6-~3, Replaceable Parts.

Add item: AISW1-20, Pt No. 3101-2409, CD6, SW PB SPST NO

Change Description of A2 Pt No 08508-60002, to "PSU PCB Assy (w/o Mains Sw).

Delete item Pt No. 08508-60017, CDO, Mains Switch.

Delete item A2S1, Pt No. 08508-00006, Safety Cover PSU,

Page 8-8, front Panel Assembly:

Add the following:

NOTE 2: The preferred replacement front panel assembly is Part No. 08508-60101. This assembly is
supplied without the Display Leds installed thus permitting the re-use of the LEDs from the defective
assembly.

Page 8-11, Error Codes 200 Series:

Replace the Disassembly and Reassembly Procedure with the following:

Removing the Power Supply Assembly:

To remove the power supply assembly from the Vector Voltmeter:

a. Wear a wrist strap for ESD protection.

b. Remove the Power Cord from the instrument.

¢. Remove the instrument top cover.

d. Remove the nut and washer securing the power connector earth lead to the rear panel.

e. Remove the 2 nuts and Pozidriv screws securing the power connector to the rear panel.

f. Remove the 3 cable connections to the power supply board.

g. Remove the 3 Pozidriv screws securing the heatsink to the sideframe.

Page 2



h. Remove the plastic safety cover after undoing the 4 Pozidriv holding screws.
i. Remove the 2 Pozidriv locating screws on the mains switch.
3. Remove the 7 Pozidriv screws securing the Power Supply Board to the main deck.

k. The Power Supply board can now be tilted up on the left side and the mains switch unsoldered and
removed.

NOTE: Do NOT dismantle the switch assembly and take care not to bend the operating cable.

. The Power Supply board can now be removed from the instrument.

Refitting the Power Supply Board:

Refitting the Power Supply Board is the reverse of the above procedure.

Page 8-18, Processor Assembly:

Add the Following:

If the Processor card is faulty, the preferred replacement is with Part No 08508-601035, which is the
Processor Board without the EPROM fitted. A good EPROM can therefore be re-used. Should the

EPROM be faulty, this can be replaced on its own (08508~80010) without the need to replace the entire
processor assembly.
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