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PLEASE READ THIS FIRST

INTRODUCTION

' This package is designed to be used with the FIP 8508A Vector Voltmeter
mainframe Operating and Service Manual (HP part number 08508-90000)
and the HP 70138A MMS Vector Voltmeter Service Manual (HP part
aumber 70138-90002). The HP Model 85082A 5Cohm Input Probe cannot be
used independently of the HP 8508A or HP 70138A Vector Voltmeters.

INSTALLING THIS PACKAGE

Remove the skin-packing material from this package. Insert the package at
the rear of the HP 8508A Vector Voltmeter Operating and Service Manual
binder or at the rear of the HP 70138A MMS Vector Voltmeter binder. This
package has different coloured tabbing from the mainframe content, for ease

of identification.

HP 850824 50ohm Input Module Insert (HP part number 25082-90000)
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CERTIFICATION

Hewleit-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewleit-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, o 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 customer assistance agreements are available for Hewlett-Packard
products.

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

Figure 1-1. The HP 85082A 50 ohm Input Module
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General Information

General Information Section 1

[ ————EER S SRR R S

1-1 INTRODUCTION

This service manual contains information required to install, test, adjust and service the Hewlett-Packard Model
85082A 50 ohm Input Probe. The HP 85082A 50 ohm Input Probe is shown in Figure 1-1.

On the title page of this manual is a Microfiche Part Number. This number can be used 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. These specifications are the performance standards or limits
against which the instrament is tested. The specifications listed apply when the HP 85082A is installed in either an
HP 8508A Vector Voltmeter mainframe, or an HP 70138A MMS Vector Voltmeter Module,

1-3 ANTI-STATIC PRECAUTIONS

The printed circuit board contained in this instrument and the probes have components that are susceptabie to :
damage by electrostatic discharge (ESD). To minimize the risks of damaging or decreasing the reliability of the
instrument, the following procedures and cautions should be observed.

Static-free Workstation: All unpackaging and servicing should be carried out at a static-free workstation whenever
practical.

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
freczer spray.

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

Table 1-1. Anti-Static Products

product HP Part Number
Anti-static workstation kit 9300-0792
Metalized Solder Remover 8690-0227
Wrist-strap 93000970

1-1

www.valuetronics.com



General Information

1-4 INSTRUMENTS COVERED BY MANUAL
DATE CODE |

The year and week of manufacture are stamped on the circuit board and also on the outer casing of the module. Bx-
ample: “8-18" would indicate week 18 of 1988. There is no serial number,

SERIES CODE

A four-digit series number is contained on a serial number plate. This number should match the series number on
the title page of this manual. An instrument manufactured after the printing of this manual may have a series
rumber that is not listed on the title page. The unlisted series number indicates that the instrument is different from
those described in this manual. The manual for this new instrument may be accompanied by a Manual Changes
supplement. This supplement 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
are available from Hewlett-Packard. For information concerning a series number that is not listed on the page or in
the Manual Changes supplement, contact your nearest Hewlett-Packard office,

1-5 DESCRIPTION

The Hewlett-Packard Model 85082A 50 ohm Input Probe is a plug-in module for the HP 8508A Vector Voltmeter
and the HP 70138A MMS Vector Voltmeter Module. The HP 85082A can measure signals in the frequency range
300kHz to 2GHz and at levels from -47dBm to 13dBm.

1-6 RECOMMENDED TEST EQUIPMENT

Table 1-1 in the HP 8508A Vector Voltmeter manual lists the test equipment required for testing, adjusting and
servicing the HP 8508A Vector Voltmeter and the HP 85082A 50chm Input Probe. Table 1-1 in the HP 70138A
MMS Vector Voltmeter Service Manual lists the equipment required for testing and adjusting the HP 70138A MMS
Vector Voltmeter and the HP 85082A 500hm Input Probe. The Critical Specifications column describes the essen-
tial requirements for each piece of test equipment. Other equipment can be substituted if it meets or exceeds the
critical specifications,

1-2
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General Information

Table 1-2. Specifications

Specifications describe the instrument’s warranted performance over the temperature range 0 to 55 deg C unless
otherwise stated. Typical values describe typical, but non-warranted, performance. Nominal values are given as a
guide to expacted performance. o

Measurement conditions:atl specifications apply to measurements in a 50 ohm system and with frequency é&torang-
ing off, unless otherwise stated.

Frequency Rarge 300kHz-2GHzZ

Maximum [nput 16dBm, x50vde

Measurement Range

A and B Charnel maximum Magnitude measurements 3dbm, 300kHz-1MHz, 1GHz-2GHz
13c8m, 1MHz-1GHz

Phase measurements 3dBm, 300kHz-26Hz

A (Ref) Chamnel minimum -47d8m, 360kkz-3MKz
-57d8m, 3MHz-2GHz

B (Meas) Channel noise floor ~-87d8m, 300kKz-26Hz

Measurement bandwidth 1kiz (nominal)

Input Cresstatk >100dB, 300kHz-500MHz

»80dB, 500MHz~-1GHZ
»70dB, 1GHz-2GHz

Impedance SWR<1.2, 300kHz-1.5GHz
SWR<1.5, 1.5GHz-2GHz

Resolution: 3 172 digits

Accuracy: Amplitude accuracy is specified for both ratio and absolute measurements.,
Each case has two components - accuracy vs level and accuracy vs frequency.
Add either the ratio or the absolute uncertainty components from the
foltowing graphs, using the information on each graph to decide if the
uncertainty applies to the particular measurement.
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General Information

Ratio Accuracy vs Level (1) (3)

Add this term when making:
Ratio measurements at any single frequency.

{Accuracy vs level is normaily determined by the lower level signal. Hoise {(<320uv} and compression (»100mV3
effects cause additional errors,)

Ratio Accuracy vs Level
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Absclute measurements,
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General Information

Amptitude Accuracy vs Frequency (1) (4)
(A and B 100m¥ nominal)

Add this term when making:
Absolute measurements.
Ratio measurements over a frequency range.

Ignare this term when making:
Ratio measurements where the measursment is normalized to a reference at each new frequency.

Amplitude Accuracy vs Frequency
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Phase Characteristics
Cisplay Range: -179.9 to +180.0 degrees
Display Resotution: 0.1 degrees
Accuracy: phase accuracy has two components - phase accuracy vs level and phase

accuracy vs frequency. Add the uncertainty components from the following
graphs using the information on each graph to decide if the uncertainty
applies to the particular measurement,
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Phase Accuracy vs Level (5) (6) (7>

Add this term when meking:
Phase measurements at any single frequency.

Phase Acsuracy vs Level
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Phase Accuracy vs Frequency {5} (&)
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Add this term when making:
Phase measurements over a freguency range.

Ignore this term when making:
Phase measurements where the measurement is normalized to a reference at each new freguency.

Phase Accuracy vs Freguency
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General Information

Foothotes
(1) 15 to 30 degrees C. Add 20.10B per 5 deg C outside this range.

(2) A minimum input level depends on frequency. See Measurement Renge.
(3) Add :0.5d8 for signaels above 100mV at frequencies greater than 500MHz,
(4) A and B absolute value includes 20.154B source traceability error.

{5) 15 to 30 degrees C. Add 1 deg per 5 deg C outside this range.

(6) Add 33 deg for signals above 100nmV at frequencies greater than SO0MHz.
(7) Add 10.4 deg phase non-lineerity for messurements other than 0 deg.

General

Search and lock time
Automatic tuning starts frem Lowest frequency and searches comsecutive bands. Total search and Lock time
deperds on the mumber of bands to be scarmed and the lockup time within the selected band.

Process start time: S5Cms after lock is lost.
Lockup {within 1 range): 40ms, frequencies up to 3MHz
20ms, frequencies greater than 3MHz
Ranges (MHz): g.1-0.2, 0.2-0.6, 0.6-1, 1-3, 3-5, 5-8, B-15, 15-25, 25-50,

50-80, 80-150, 150-250, 250-500, 500-1000, 1000-2000

Rear Panel Outputs:

Normal Operation:Provides an analog representation of the digital display values, including internal
instrument correction factors,
OUTPUT % corresponds to DISPLAY 1, QUTPUT 2 corresponds to DISPLAY 2.
Range: 0 to 21999 display counts,
Sengitivity: 1mV represents 1 display count ¢nominal}.
For readings greater then £199% counts, the rear panel output voltage will remain fixed at +2.0 Volts.
Display resolution can be controlled by manual ranging.
Update rate: Approximately 3 readings per secord.

Birect Anslog Output:Provides continuous direct output from the internal magnitude and phase detectors
through BODHz low-pass filters. No internal correction is applied.
QUTPUT 1 corresponds to Linear magnitude (A or 8 selected by front penel control).
Sensitivity: 1V equals displayed full scale deflection (nominal). Can be controlled by manual ranging.
QUTPUT 2 corresponds to B-A phase.
Sensitivity: 10mV per degree (neminal).
Phase Jitter: < 3 deg rms (typical, A=100mv, B=100uv)

HP-1B Capabitity

Interface functionsg: SHY A1 T6 TEO L& LED SR1 RL1T PPO DC1 DT1 20

Transfer Rate: Normal Operation: Approximately 12 readings per second.
Measurement Conditions: Triggered measurement, default averaging.

Maximunm Rate: Approximately 1 reading per 18ms.

Measurement conditions: Continuous output, averaging count G, system
format FP64, display rate off, equal steady state signals at A and B
inputs, single output of phase or Linear A or B voltage.
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Probe Power Supply
Supplies: +12 and -12 volts and ground
This supply is sufficient to operate 1 HP B85024A High Impedance Probe.

Envirorment
Temperature: D to 5% deg C {operating), -40 to 70 deg € (storage)
Humidity: 0 to 95%, non-condensing
Altitude: 0 to 4500m {operating), 0 to 15000m {storage)}
RFi: Conducted and radiated interference is within the requirements of
Messempfaenger-Postverfuegung 526/527/79.
Power: 100, 120, 220 or 240V +5/-10%, 48 to 440 Hz, 4O0VA
Sizes: Std: 133mm (5.25in) H x 425.5mm (16.75in) W x 473.3mm (18.6%in} D
weight: Std: &.1kg (net) 1lkg (shipping)
1-8
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Installation

Installation Section 2

W

2.1 INTRODUCTION

This section provides installation instructions for the Hewlett-Packard Model 85082A 50 ohm Input Module. This
section also includes information aboul 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 INSTALL IN THE HP 8508A MAINFRAME, OR THE HP 70138A
MMS MODULE. 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 instrament 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 settlement, providing that Hewlett-Packard and/or the
carrier are notified within 12 days of shipment.

2-3 INSTALLING THE MODULE

The HP 850824 is installed in the opening on the front panel of the HP 8508A Vector Voltmeter or the HP 70138A
MMS Vector Voltmeter. The HP 85082A should be carefully slid into the guides and pushed firmly to ensure the
connectors are mated. The module should now be locked in place by turning the knob of the locking mechanism
clockwise.

2-4 POWER REQUIREMENTS

The HP 850824 derives its power directly from the HP 8508A Vector Voltmeter mainframe or the HP TOL38A
MMS Vector Voltmeter,

2-1
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2-5 OPERATING ENVIRONMENT

Temperature:  The instrument may be operated in temperatures from (0° Centigrade to +50° Centigrade.
(Refer to the specifications for limitations,)

Humidity: 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.

Altitude: The instrument may be operated at altitudes up to 4600m {15000ft).

2-6 STORAGE AND SHIPMENT
Environment

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

Temperature:  -40° Centigrade to +735° Centigrade.

Humidity: up to 90% at 65° Centigrade.

Altitude: 15300m (50000ft).

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

instrument,

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 handiing,

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. (I 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 stroug shipping container. A double-walled carton of 350-pound test material is adequate,

(c) Use 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.

{£) In any correspondence, refer to the instrument by model number and date code.

2-2
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Operation Section 3

et 00005040400 A

3-1 INTRODUCTION

This information is contained in the HP 8508A. Vector Voltmeter mainframe and HP 70138A MMS Vector
Voltmeter manuals.
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Performance Tests

Performance Tests Section 4

4-1 INTRODUCTION

The Performance Test procedures in this section of the manual test the instruments electrical performance using
the specifications listed in Table 1-2 of this manual as the perfomance standard. These specifications apply equally
when the HP 85082A is used in either the HP 8508A or the HP 70138A Vector Voltmeter.

In the event of failure, refer to the Troubleshooting information in section 8 of this manual, except where specific
reference is made to the Adjustment Procedures in section 5.

Power-on Checks

The Power-on Checks are performed automatically at switch-on. These checks test the operation of the mainframe
processor, the functionality of the measurement meodes and the presence of the HP 85082A Input Module. The
Power-on Checks are part of the self-test routine used for operational verification,

Failare of these tests results in an Error Code number being displayed. Errors relating to the HP 85082A are in the
600 Series.

Performance Tests

The Performance Tests verify that the instrument is operating within the limits of the full specification. It should be
noted, hewever, that the specifications apply to measurements in a 50 ohm system with the autoranging off.

In the event of a performance test failure, the test should be repeated with manual range selection and a check
made of Adjustment Procedures and, if necessary, the Troubleshooting section,

4.2 TEST EQUIPMENT REQUIRED

Equipment required for the Performance Tests is listed in Table 1-1 in the HP 8508A or HP 70138A Vector Volt-
meter manual. Any equipment which meets or exceeds the critical specifications may be substituted for the recom-
mended model.

4-1
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4-3 TEST RECORDS

The results of the Performance Tests may be recorded in Tables 4-2 (o 4-10. The Test Records list all of the tested
specifications and their acceptable limits. The results recorded at incoming inspection can be used for comparison in
periodic maintenance and troubleshooting after repair or calibration.

4-4 CALIBRATION CYCLE

This instrument requires periodic verification of performance. Depending upon the use and environmental condi-
tions, the instrument should be checked using the Performance Tests at yearly intervals.

4-5 PERFORMANCE TESTS

The Performance Test procedures provide a complete check of the instrument’s electrical performance using the
specifications listed in Table 1-2 as the performance standard. Table 4-1 gives a complete list of the Performance
Tests. If any of the Performance Tests are out of specification, refer to section 5 of this manual and the appropriate
Vector Voltmeter manual. If, after adjustment, the Specifications still cannot be met, refer to section 8 of this

manual.
Table 4-1. Performance Tests
Test Title Paragraph Number
Isolation between Channels 4-7
(input Crosstalk)
Reference Channel Lock Level 4-8
and Channel B Noise Floor
Phase Accuracy vs Frequency 49
Phase Offset Accuracy ' 4-10
Phase Accuracy vs Level 4-11
Absolute Accuracy vs Frequency 4-12
Amplitude Accuracy vs Input Level 4-13
{(and rear panel output check)
Voltage Ratio Accuracy vs Level 4.14
SWR Measurement 4-15
4.2
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4-6 WARM-UP TIME

The instrument must be switched on for a minimum of 30 minutes before carrying out any tests. Once the instru-
ment's operating temperature has stabilized, perform an automatic internal instrument calibration by selecting
[SHIFT} [CAL TEST] on the HP8508A or [Misc] [CAL] on the HP 70138A MMS system.

4-3
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4-7 ISOLATION BETWEEN CHANNELS (INPUT CROSSTALK)

SPECIFICATIONS:

Input Crosstalk: 1MHz-500 MHz > 100 dB
S00MHz-1GHz > 80dR
1GHz - 2GHz > 70dB

DESCRIPTION;

Crosstalk is defined as the leakage interference between the instrument input channels. Crosstalk is tested by
observing the signal level on a terminated input while applying a signal to the other input.

In this procedure, a maximum level signal of 1Vrms is applied to the Channel A input of the HP 85082A Input
Module while the Channel B input is terminated in 50 obms.

The crosstalk from Channel A to Channel B s indicated by an amplitude ratio measurement in DISPLAY 1.

EQUIPMENT:
Instrument Critical Specification Recommended
Model
Signal Source Frequency Range 1.0 -2000 MHz HP 86428
Amplitude 1.0 Vrms
50 Chm Termination HP 909C
N(m}-N{m} Cable _ HP 11500A
PROCEDURE:
1. Configure the equipment as shown in Figure 4-1.
Signai
Source
HPBS082A
A B

HJ Term

Figure 4-1. Channel Isolation Test Setup

4-4
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2. Signal source setup:

Frequency: 10 MHz
Amplitude: 1.0 Vms
3 HP 85084 setup HP 70138A Setup
{PRESET] [I-P]
[B/A MAG] [Mag/Ph] [B/A MAG]
[DISPLAY] dB {Format Functn] { dB |
[LOCK RANGE] [Lock Range] [1.0-3.0MHz]

[SHIFT] [VIEW RANGE]

"up"/"down" arrow keys

to select 1-3MEz

ILOCK RANGE] {Lock Range] JAUTO LOCK]

[SHIFT] [CAL/TEST} [Misc] [CAL]

Performance Tests

Function

Instrument preset

B/A ratio measurement in dB, in
DISFLAY 1.

Set frequency range.

Unlock frequency range,
Self calibration

4, Note the value obtained for the Input Isolation in DISPLAY 1 and record this valus in the Performance Test

Record (which is Jocated at the end of the Performance Tests section).

5. Repeat this procedure for each frequency noted in the Performance Test Record.

Should the results in any particular frequency range fall outwith the specification limits, the test should be repeated
with the instrument locked in the appropriate frequency range. The process for locking the frequency range is

shown below.

The instrument can be locked into a particular frequency range as follows:

HP 53508A HP 70138A

[LOCK RANGE] {Lock Range] [required frequency range]
[SHIFT] [VIEW RANGE]

"up"/"down" keys to select

frequency range

[LOCK RANGE] {Lock Range] [AUTO LOCK]

Note: The frequency points in the Performance Test Record are a minimum requirement as they have been
selected to coincide with the specification needs and ranges of the instrument.

www.valuetronics.com

4-5



Performance Tests

4-8 REFERENCE CHANNEL LOCK LEVEL AND CHANNEL B NOISE FLOOR

SPECIFICATIONS:
Reference Channe! Lock Level: -41dBm, 300kz - 3.0 MHz,
-57dBm, 3.0 MHz - 2.0 GHz.
Channe! B Noise Floor: -87dBm, 300kHz - 2.0GHz.
DESCRIPTION:

In this procedure, Channel B is terminated in 50 ohms and the minimum signal amplitude (appropriate to the
frequency), is applied to the reference channel (Channel A). The channel should then be locked onto this signal.

The noise floor is defined with the minimum signal applied to Channel A while Channel B is terminated in 50 ohms,

EQUIPMENT:
Instrument Critical Specification Recommended
Model
Signal Source Frequency Range  0.3-2000MHz HP 86428
Amplitude imV
50 Obm Termination HP 909C
N(m) - N(m) Cable HP 11500A
PROCEDURE:
1. Configure the test equipment as in Figure 4-2.
Signal
Source
HP 85082A
A |B

Figure 4-2. Test Setup for Reference Channel Lock Level and Channel B Noise Floor
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2. Signal source setup:

Freguency: 300 kHz
Amplitude: -47dBm
3 HP 8508A setup HP 70138A setup Function
[PRESET] [P] Instrument preset
[B] {Mag/Ph Measure]
[DISPLAY 2] [B ] *A’ voltage in DISPLAY 1
B’ voltage in DISPLAY 2
[POWER MEAS] [Format Functn] [ dB ] Display readings in dBm.
[SHIFT] [CAL/TEST] [Misc] [CAL] Self calibration.

4. Disconnect and reconnect Channel A and check that Channel A relocks (indicated by a reading on DISPLAY 1).

5. Note the noise {loor readings and enter them in the Performance Test Record (which is located at the end of the
Performance Tests section.)

6. Repeat this procedure for each frequency defined in the Performance Test Record. At each point, check that
Channel A is locked and note the Channel B noise floor level, as appropriate, at the different points.

Should the results in any particular range fall outwith the specification limits, the test should be repeated with the
instrument locked in the appropriate frequency range.

The instrument can be locked into a particutar frequency range as follows:

HP 8508A HP 70138A

[LOCK RANGE] [Lock Range] [required frequency range)
[SHIFT]} [VIEW RANGE]

“up" /"down” keys to select

frequency range

[LOCK RANGE] {Lock Range] AUTO LOCK]

Note: The frequency points in the Performance Test Record are a minimum requirement as they have been
selected to coincide with the Specification needs and frequency ranges of the instrument.

4-7
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4-9 PHASE ACCURACY vs FREQUENCY

SPECIFICATIONS: FPhase Accuracy vs Frequency
12

10 ~
-------- 850824 only

Uncertainty {deg}

o ; ] i T T T

LSGH:
WOKME  BODRH2  IMHz 10MHz 100MHz 300MH:  1GMz 28H:

DESCRIPTION:

In this test, the Phase Uncertainty is tested through the frequency range of the instrument, from 300kHz to 2GHz,
at a reference level of 100mV and zero phase difference between the channel inputs.

The test looks at the phase difference in the phase tracking of the two channels.

EQUIPMENT:
Instrument Critical Specification Recommended
Model
Signal Source Frequency Range 03 - 2000MHz HP 8642B
Amplitude 200 mV
Power Divider HP 11636A
50 Obm Termination HP 909C
Phase Maiched Cables HP 118518
4.8

www.valuetronics.com



Performance Tests

PROCEDURE:

1. Configure the equipment as shown in Figure 4-3, connecting the probe divider outputs to the HP 85082A inputs
with the phase matched cables.

Signal
Source

HP 850824

Power
T Divider

Figure 4-3. Phase Accuracy vs Frequency Test Setup

2. Signal source sctup:
Freguency: 1.0 MHz

Amplitude: 200mV (to produce a nominal outpat level of 100mV at the ouput of
the power divider). :

3: HP 8508A setup HP 70138A Setup Function

{PRESET] fi-P} Instrument preset
(B-A PHASE] [Mag/Ph Measure]
[DISPLAY 2] [B-A PHASE] A’ voltage in DISPLAY 1
Phase in DISPLAY 2
[1LOCK RANGE] [Lock Range] [1.0-3.0MHz) Set frequency range.
{SHIFT] [VIEW RANGE]

"up”/"down" keys to
select 1-3MHz

[LOCK RANGE] [Lock Range] [AUTO LOCK]  Unlock frequency range.

[SHIFT] [CAL/TEST] [Misc] [CAL] Self calibration

4, With the source output level maintained, at 200mV, vary the frequency in the sequence shown in the Performance
Test Record and record the phase reading at each step. The Performance Test Record is located at the end of the
Performance Test section.

4.9
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NOTE: For this measurement, it is critical that the differences in electrical path lengths and phase tracking of the
power divider are removed from the measurement to minimize phase measurement errors. For any frequency poiat
that may be outwith the specification limits, this source of error should be balanced out by using manual frequency
range selection in conjunction with the following notes.

1) Repeat the measurement as previously detailed and make a note of the phase lag or lead.

b) Press [LOCK RANGE] on the HP 85084, or [Lock Range] JAUTO LOCK] on the HP 70138A, to ensure that
the instrument stays on the same range for both measurements.

¢) Interchange the two cables at the input of the HP 850824, without disturbing the rest of the test setup.
d) Make a note of this new valie of phase lag or lead.

¢) These two measurements should be surmmed and the result divided by two. This result is the phase error due to
the HP 85082A. The rest is due to phase unbalance.

¢) Repeat this process for any frequency noted as being out of specification.

- 4-10
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4-10 PHASE OFFSET ACCURACY

SPECIFICATIONS:

Non-linearity of phase from 0 degrees is +0.4 degrees.

DESCRIPTION;

In this test, the channels are set up for a nominal level of 100mV, at a frequency of 1.0MHz. The phase between the
two channels is then varied,

EQUIPMENT:
Instrument Critical Specification Recommended
Model
Signal Source Dual Channel Synthesizer HP 3326A
Frequency Range de-13 MH2
Amplitude 160mV
Phase Matched Cables HP 11850B
Adaptor N(f) to BNC (m) (2) HP 1250-0077
PROCEDURE;
1. Configure the equipment as shown in Figure 4-4.
Signal
Source
HPBE0B2A
A 8

Figure 4-4, Phase Offset Accuracy Setup

4-11

www.valuetronics.com



Performance Tests

2. Signal source Setup:

Freguency: 1.0 MHz on both channels.

Amplitude: 100mV rms on both Channels.

Phase Offset: Zero,

3. HP 8508A Setup HP 70138A Setup Function
[PRESET] [-P] Instrument preset
{B-A PHASE} [Mag/Ph Measure]
[DISFPLAY 2] [B-A PHASE] Amplitude in DISPLAY 1
Phase i DISPLAY 2

[LOCK RANGE] fLock Range] {1.0-3.0MHz] Set frequency range.

[SHIFT] [VIEW RANGE]
"up"/"down" arrow keys

to select 1-3MHz2

[LOCK RANGE] [Lock Range} [AUTO LOCK] Unlock frequency range.
[SHIFT] {CAL/TEST] {Misc] [CAL] Self calibration

[SHIFT] [SAVE REF] [Ref] [SAVE REF] Normalize system

4, With the frequency and level unchanged, vary the signal source phase offset between the channels as defined in
the Performance Test Record and pote the instrument reading at each step. The Performance Test Record is
located at the end of the Performance Test section.

4-12

www.valuetronics.com



Performance Tests

4-11 PHASE ACCURACY vs LEVEL

SPECIFICATIONS:
Phase Accuracy ve Level
2.5
20~
[+]
;%i Error dus 1o lovear signal
15 e = fEAIONRT Brror due to higher signal s et
E ! ;
] .
& 1
i 1.0 -~ i
o OO H
- |
0.5 - |
- pomm—"
1 PO
o |
i | I T i 1 T ]
W 320mv  1¢0mV  32mV 0mv 3.2mV imy IOV 00w v
DESCRIPTION:

This test is a measure of the instrument’s ability to measure phase as the signal level is varied. This is a function of
the IF performance. This test can be repeated for other frequencies as required.

EQUIPMENT:
instrument Critical Specification Recommended
Model

Signal Source Frequency Range 0.3 - 13MHz HP 3326A
Amphitude 19dBm

Power Divider dc - 4 GHz HP 11636A
Ins Loss 6 dB
Q/P Tracking <=04dB
Phase Tracking 2deg or better

Attenuator {2) 0-110 dB in 10 dB steps HP 8496A/G Opt 890*

Attenuator Driver Required for HP 8456G HP 11713A%*

Phase Matched Cables HP 118518

*Calibration required.

NOTE: The construction of the HP 8496 attenuator series is such that the change in electrical length (phase
response) as attenuator sections are switched in and out is substantially less than the HP 85082A specifications. "This
may not be the case if different attenuators are substituted.

** Required if HP 8496G programmable attenuator is used.

4-13
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PROCEDURE:

1. Configure the Test Equipment as shown in Figure 4-5.

Signal
Soures

HPB5082A

]

Atten B

Power
Splitter

Figure 4-5. Phase Accuracy vs Level Test Setup

2. Set both attenuators to 20 dB.

3. Signal source setup:

Frequency: 1MHz
Amplitude: +19dBm
4, HP 8508A setup HP 70138A Setup Function
[PRESET] [\-P] Instrument preset
[B-A PHASE] [Mag/Ph Measure]
[DISPLAY 2] [B-A PHASE] Amplitude in DISPLAY 1
Phase in DISPLAY 2

[LOCK RANGE] [Lock Range] [1.0-3.0MHz] Select frequency range
[SHIFT] [VIEW RANGE] '
"up/"down" arrow keys
to select 1-3MHz
[LOCK RANGE] [Lock Range] [AUTO LOCK] - Unlock frequency range.
[SHIFT] [CAL/TEST] [Misc] [CAL] Self catibration
[SHIFT] [SAVE REF] {Ref] [SAVE REF] Normalize system

4-14
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5. Note the Phase reading in DISPLAY 2 and record this in the Performance Test Table which is located at the end
of the Pesformance Tests section,

6. Repeat this process for the attenuator settings defined in the Performance Test Record and note the phase
reading at sach step.

4-15
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4-12 AMPLITUDE ACCURACY vs FREQUENCY

SPECIFICATION:
Amplitude Accuracy vs Freguency
I N 1 e E.,
L ' !
SR -
i ! H *
E .
2, :
o~
L
E o
E A — Ll__
-
& a i i
& | S— | S sy
£ r T H H
= TN I J . e Ratic Accuracy (BYA) 3
i —newaa Absoite Atcuracy A or B I B
™ ! - = = m Aaltio Accuracy {BSOBTA oniy
S omomwems Absslile Accurscy (AEOSMA only)
.......... 850824 only
-0 ;
i T t : i Ly
WOkHzZ  300kMz  $MHz 1OMMz NOMMz 30OMMz  1RHr 2GH:
DESCRIPTION:

The voltage amplitude accuracy is measured with the channel input level set to -7.00dBm x0.1dBm at each fre-
quency point being checked.

The signal level is checked with the power meter. Care must be taken to ensure that the power meter calibration
factor is corrected for the frequency being used.

To allow measurement of Channel B, a power splitter is used to divide the signal and provide a lock reference to

Channel A,
EGUIPMENT:
Instrument Critical Specification Recommended
Model
Signal source Frequency Range 300kHz to 2GHz HP 8642B
Ampliude 200mVv
Power Divider HP 11636A
Phase Matched Cables HP 11851B
RF Power Meter Accuracy +0.02dB HP 436A /HP 438A
Power Ref 30MHz 1.00mW
NBS Traceable.
Power Sensor HP 8482A
Adaptor N(f)-N(f) HP 1250-1472
4-16
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Performance Tests

1. Configure the equipment as shown in Figure 4-6 step (a), with the power meter connected to port 2 of the power
splitter and Channel B of the HP 85082A connected to port 3 of the power splitter.

Signat
Source

Power
Meter

@

| power
Divider i1

Power
Sensor

————— i —

Figure 4-6. Voltage Accuracy Equipment Setup

2. Sigpal source setup:

FREQUENCY:
AMPLITUDE:

1.0 MHz.
-1 dBm. To produce a power meter reading of -7.0 dBm, +0.1dB.

‘3. Record the power meter reading in the Performance Tests Results table at the rear of this section,

4. Reconfigare the equipment as shown in Figure 4-6 step (b), with Channel A of the HP 85082A connected to port

2 of the power splitter.
5. HP 8508A setup
[PRESET]

(B]

[POWER MEAS]
[DISPLAY] dB

[LOCK RANGE]
[SHIFT] [VIEW RANGE]
"gp"/"down" arrow keys

to select 1-3MHz

[SHIFT] [CAL]

www.valuetronics.com

HP 70138A setup

[-P]

fMag/Ph Measure]
[DISPLAY 2} [B]

[Format Funcin] [ dB )

[Lock Range] [1.0-3.0MHz]

[Misc] [CAL]

Function

Instrument preset

'A’ yoltage in DISPLAY 1.
"B’ voltage in DISPLAY 2,

dBm display

Set frequency range.

Self calibration
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6. Record the DISPLAY 1 reading in the Performance Tests Results table.

7. Interchange the connections at the Channel A and B inputs of the HP 85082A and record the value of the
reading in DISPLAY 2 in the Performance Tests Results table.

8. Repeat the entire test for each frequency point required.

NOTE: Ensure that you set the power meter calibration factors to the value appropriate to the frequency being
used.

4-18
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4-13 AMPLITUDE ACCURACY vs INPUT LEVEL {(and rear panel output check)

SPECIFICATIONS:
Absclule Accuracy vs Level
1.0 -
5]
=
Z‘M-
£
&
a-; 06
(&
o~
o
0.2
o 1 T i T H T { 1
v 320mV LMY Semy Womy 3.2mv v azouv wehuy 3z2uv
DESCRIPTION:

The amplitude accuracy is tested by applying known signal levels and comparing these with the results displayed by
the Vector Voltmeter,

Rear panel ouput signals are checked for a nominal sensitivity of 1mV per display count.

EQUIPMENT:
Insfrument Critical Specification Recommended
Model
Signal Source Dual Channel (+13dBm per channel} HP 3326A
Attenuator (2) 0 to 110dB in 10d8 steps HP 8496A /G Opt83%0*
Attenuator Driver Required for HP 8496G HP 11713A **
Phase Matched Cables HP 11851B
Adaptor N{m}-BNC(m) HP 1250-0082
Power Meter Accuracy +0,02dB HP 436A /HP 438A
Ref Output S0MHz, 0.0dBm
Traceable to NBS
Power Sensor HP 84824

DVM HP 3456A

* Calibration data required.

** Required if HP 8496G programmable attenuator is used.
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PROCEDURE:

1. Configure the equipment as shown in Figure 4-7.

DM

Signal KP85082A
Source

! Aften A E
—-~—-——-——---—i Atten 8 }

Figure 4-7. Amplitude Aceuracy vs Input Level (and rear panel output check) Test Setup

2. Set both attenuators to 20dB.
3. Set both channels of the signal source as follows:

Freguency: 10MHz
Amplitude: +13dBm

4. Measure the signal source output level with the power meter to verify an output level of +13dBm +0.1dBm on
each channel. Adjust the source ouput level as necessary to achieve this result.

5. HP 8508A setup HP 70138A setup Function
[PRESET] [P} Instrument preset
[ B J[POWER MFEAS] [Mag/Ph Measure]
[DISPLAY] dB [Format Functn] | dB ] Set up for dBm in both displays.
[SHIFT] [CAL/TEST] [Misc] [CAL] Self calibration
[SHIFT] [SAVE REF] [Ref] [SAVE REF] Normalize system

6. Vary the attenuator settings as shown in the Performance Test Table and note the channe] readings at each step.
Check that these are within the permitted tolerance.

Note the value of the appropriate rear panel output. This has a nominal sensitivity of lmV per display count,

7. Repeat step 6 for Channel B.
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4-14 VOLTAGE RATIO ACCURACY vs LEVEL

SPECIFICATIONS:
Ratio Accuracy vs Level
1.0 ~
., 08 Error due to lower signal
@
B ] e Additivnal errer dus to higher signel
..2‘ 0.8 pe e e Aoand B oat enwal levels
& .
E : --------
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) o P
i i :
9 T 1 ¥ T t 1 T T
W 320my  oomY azmy t1omy 3.2mV VY 3200V 100wV q2uv
DESCRIPTION:
The voltage ratio accuracy is tested by applying known signal levels and comparing these with the resuits displayed
by the Vector Voltmeter.
EQUIPMENT;
Instrument Critical Specification Recommended
Model
Signal Scurce Dual Channel (+13dBm per channel) HF 3326A
Attenuator {(2) 0to 110dB in 10dB steps HP 84%6A /G Opt800*
Attenuator Driver Required for HP 8496G HP 11713A **
Phase Matched Cables HP 118518
Adaptor N(m)-BNC{m) HP 1230-0082
Power Meter Accuracy +0.02dB HP 436A /HP 438A
Ref Output 50MHz, 0.0dBm
Traceable to NBS
Power Sensor HP 84824
DVM HP 3456A

* Calibration data required.

** Required if HP 8496G prograrmmable attenuator is used.
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PROCEDURE:

1. Configure the equipment as shown in Figure 4-8.

Signal HPBE082A
Source

[AttenA =

A
! Atten B |

Figure 4-8. Voltage Ratio Accuracy vs Level Test Setup

2. Set both attenuators to 20dB.
3. Set both channels of the signal source as follows:

Frequency: 1.0MHz
Amplitude: +13dBm

4. Measure the signal source output level with the power meter to verify an output level of +13dBm +0.1dBm.
Adjust the level as necessary to achieve this result.

5. HP 8508A setup HP 70138A setup Function
[PRESET] [-P] Instrument preset
[B/AMAG] [Mag/Ph Measure] [B/A MAG] B/A ratio measurement, in ds,
[DISPLAY] 4B [Format Functn] [ dB ] in DISPLAY 1.
[SHIFT] [CAL/TEST] [Misc] [CAL} Self calibration

6. Enter the corrected attenuator figures in the Performance Test Record (which is contained at the end of the
Performance Tests section).

7. Vary the attenuator settings as shown in the Performance Test Table and note the channel readings at each step.

8. Calculate the actual errors and check for compliance with the instrument specification.

4.22
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4-15 SWR MEASUREMENT
SPECIFICATIONS:
SWR <12 300kHz to 1.5GHz (Return loss = -21dB)

SWR <19 1.5GHz to 20GHz {Return loss = -14dB)

DESCRIFTION:

The SWR of each input is measured over the operating frequency range of 300kHz to 2GHz.

EQUIPMENT:
Instrument Critical Specification Recommended
Model
Network Analyzer ' HP 8753A
S Parameter Test Set HP 85046A
Cables (N)ym-(N)m (2) HP 11500A
PROCEDURE:
1. Connect the equipment as shown in Figure 4-9.
Network
Analyzer
HP 85082A
A B

Figure 4-9. SWR Measurement Seiup

2. Set up the Network Analyzer for SWR measurement.

Performance Tests

3. Measure the SWR over the frequency range 300kHz to 2GHz and record the results in the Performance Test

Record (which is contained at the end of the Performance Tests section),

www.valuetronics.com
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Table 4-2. Performance Test Record (1 of 9)

Paragraph 4.7

ISOLATION BETWEEN CHANNELS (INPUT CROSSTALK)
Frequency Frequency | Isolation Specification
Range (MHz) {MHz) (¢B in A)
1.0-3.0 1.0 — > -100 dB
3.0-5.0 4.0 > -100 dB
£.0-8.0 8.5 > -100 dB
8.0-15.0 1.5 >-100dB..
15.0-25.0 200 > -100 dB
25.0-50.0 35.0 > -100 dB
50.0-80.0 65.0 > -100dB
80.0-150.0 - 100.0 > -100 dB
150.0-250.0 200.0 > -100 dB
250.0-500.0 400.0 > -100 dB
500.0-1000.0 750.0 > -80 dB
500.0-1000.0 1000.0 > -80dB
1000.0-2000.0 1200.0 > -70dB
1000.0-2000.0 1500.0 > -70dB
1600.0-2000.0 2000.0 > -70dB
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Table 4-3. Performance Test Record (2 of 9)

Paragraph 4-8
REFERENCE CHANNEL LOCK LEVEL AND CHANNEL B NOISE FLOOR
Frequency Frequency] ChannetA | Lock Noise Floor
Range (MHz) (MHz) Input Level | OK? | Measured| Maximum
{dBmj}

0.2-0.6 0.3 -47.0 —_—f e | -B7dBm
0.6-1.0 0.8 470 — b | -87dBm
1.0-3.0 1.0 -47.0 wims | e | =87 dBmM
3.0-5.0 40 B57.0 - -87 dBm
5.0-8.0 6.5 -57.0 . -87 dBm
8.0-15.0 11.5 -57.0 —} e | -87dBmM
16.0-25.0 20.0 -57.0 o | e |87 dBm
25.0-50.0 35.0 -57.0 e | e 1 87 dBm
50.0-80.0 50.0 -57.0 — | e | -B7dBm
50.0-80.0 65.0 -57.0 e | e | -87 dBm
80.0-150.0 115.0 -57.0 J— _ | -87 dBm
150.0-250.0 200.0 -57.0 s | e | ~B7 dBM
250.0-500.0 400.0 57.0 e | v | -87 dBm
500.0-1000.0 750.0 -57.0 - -87 dBm
500.0-1000.86 | 1000.0 57.0 ceemeee | e | -87dBm
1000.0-2000.0 1200.0 -57.0 e— b e 1-87dBm
1000.0-2000.0 1500.0 -57.0 e | e | 87 dBm
1000.0-2000.0 2660.0 -57.0 —_— o | -87dBm
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Table 4-4. Performance Test Record (3 of 9)

Paragraph 4.9
PHASE ACCURACY vs FREQUENCY at Reference Level
Frequency Frequency | Phase Tolerance
Range (MHz} (MHz) Reading
(DISPLAY 2)

0.20.6 03 S + 4.2 Deg
0.6-1.0 0.8 —— t 4.2 Deg
1.0-3.0 1.0 + 1.2 Deg
3.0-5.0 4.0 e e + 1.2 Deg
5.0-8.0 6.5 e, + 1.2 Deg
8.0-15.0 11.5 + 1.2 Deg
16.0-25.0 20.0 S *+ 1.2 Deg
25.0-50.0 35.0 e = 1.2 Deg
50.0-80.0 50.0 + 1.2 Deg
50.0-80.0 65.0 — = 1.2 Deg
80.0-150.0 115.0 e + 4.2 Deg
150.0-250.0 200.0 + 4.2 Deg
250.0-500.0 400.0 S, + 6.2 Deg
500.0-1000.0 750.0 — + 6.2 Deg
500.0-1000.0 1000.0 + 6.2Deg
1000.0-2000.0 1200.0 —— e + 6.2 Deg
1000.0-2000.0 1500.0 e + 6.2 Deg
1000.0-2000.0 2000.0 + 12.2 Deg
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Table 4-5. Performance Fest Record (4 of 9)

Paragraph 4-10

PHASE OFFSET ACCURACY
Signal Sourcel Vector Voltmeter| Display | Tolerance|
Phase Offset | Phase Reading | Error (Degrees)
(Deg) {DISPLAY 2}
+ 180 0.4
+ 180 +0.4
+ 120 +0.4
+ 90 +0.4
+ 30 +{0.4
000 +0.00
- 30 +0.4
- 90 +0.4
-120 +0.4
- 150 +0.4
- 180 +0.4

Performance Tests
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Table 4-6. Performance Test Record (5 of 9)

Paragraph 4-11

PHASE ACCURACY vs SIGNAL LEVEL

Attenuator A | Attenuator B | Chanhel A Channel B Phase Tolerance
Setting Setting input Level input Level Reading (Degrees)
20dB 20dB 100mV 100my e 0

20dB 10 dB 100mvV 320mvV — +0.4
20dB 30dB 100mV az2mv- — =0.4
20dB 40 dB 100mvV 10my P 0.4
20dB 50 dB 100mv 3.2mv — +0.4

20 dB 60 dB 100mV 1.0my e, +0.4
20dB 70 dB 100mV 3z20uv . +0.8
1008 20dB a20mv 100mvV e +0.4
30dB 20dB 3zZmy 100mV — +0.4
40dB 20dB 10my 100mv T +0.4
50dB 20dB8 3.2mv 100mvV ——— +0.4
60dB 20dB 1.0mV 100mv +0.4
70dB 20dB 320UV 100mYy e +0.8
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Table 4-7. Performance Test Record (6 of 9)

Performance Tests

Paragraph 4-12
AMPLITUDE ACCURACY vs FREQUENCY
Frequency | Power Meter | Display Reading Errors Limits
{MHz} Reading (M) | 1 2 Channel A | Channel B
{(dBm) (M-1) M-2)

0.300 +(.65

1.000 +0.35

10.000 +0.35

50.000 +0.35

100.000 +0.35

300.000 +0.65

700.000 10

1000.000 +1.0

1500.000 +1.20
-2.00

2000.00 +1.20
-2.0

www.valuetronics.com
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Table 4-8. Performance Test Record (7 of 9)

Paragraph 4-13

AMPLITUDE ACCURACY - CHANNEL A

{(Source Output +13dBm, =0.1dBm)
Attenuator | Attenuator Channel A Display 1 Measurement Limits Rear Panel
A Setting 'A’ Cal Data input Level Reading Error Output 1

(A (L) = (13-A) () {E) = (LD)
20dB 0.0 e
10dB +0.3 —_—
0dB +0.6 .
30dB +0.1 —
40dB +0.3 —_—
50dB +0.3 —
60dB +0.3 —
70dB +0.4 —
* Data from Calibration Certificate.

AMPLITUDE ACCURACY - CHANNEL B

(Source Qutput +13dBm, +0.1dBm)
Attenuator | Attenuator Channel B Display 2 Measurement Limits Rear Panel
B Setting 'B’ Cal Data input Level Reading Error Output 2

B)* (L} = (13-B) ©) (€} = {L-D)

20dB +0.0 ———
10dB 0.3 ———
0dB +0.8 .
30dB z0.1 —
40dB +0.3 e
50dB +0.3
60dB +0.3 P
70dB 0.4 et
80dB 0.5 ———
90dB 1.0 U,

* Data from Calibration Certificate.

430

www.valuetronics.com



Performance Tests

Table 4-9. Performance Test Record (8 of 9)

Paragraph 4-14

VOLTAGE RATIO ACCURACY vs LEVEL {for Level A = Level B up to 300MHz)
Nominal | Atten A Atten B Atten A Atten B (B-A) Display Error Spec
i/P Level | Selting Setting Actual * | Actual* | Actual Reading | (D-R) (dB)
(dB) (dB) A B (R) (D)

100my 20 20 =01

320mV i0 10 =01

1000mv | O 4] +0.6

32mv 30 30 +0.1

10my 40 40 0.1

3.2mv 50 50 0.1

1.0mV 60 60 0.1

320uv 70 70 +0.2

* pata from Calibration Certificate.
B/A RATIO ACCURACY vs LEVEL (where A and B vary)

Nominal | Atten A Atten B Atten A Alten B {B-A) Display Error Spec

1/P Lavel | Setting Setting Actual * | Actuai* | Actual Reading | (D-R) {dB)
A B (dB) (dB) A B (R} )
100mV f00mvy | 20 20 +0.1
100mvY 32mv 20 30 +0.3
100my iomv 20 40 0.3
100mv 3.2mv 20 50 +0.3
100V 1.0mV 20 60 +0.3
100mv azouv 20 70 0.4
100mvV 100UV 20 80 +0.5
100mv 320V 20 a0 +1.0
100mv 320my 20 10 =086
100mV 1000mv | 20 0 +0.6

* pata from Calibration Certificate.
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Table 4-10. Performance Test Record (9 of 9)

Paragraph 4:18
SWR MEASUREMENT
Frequency Range | Measured SWR Speclification
300kHz - 1.5GHz < 1.2
1.6GHz - 2.0GHz <185

l
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Adjustments Section 3

/

5.1 INTRODUCTION
This section describes the adjustment proceduses required to enable the HP 8508A Vector Voltmeter mainframe or
the HP 70138A MMS Vector Voltmeter module with the HP 85082A 50 ohm Input Module to meet the specifica-

tions listed in Table 1-2 of this 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 or HP 70138A Vector Voltmeter with HP 85082A must be switched on for a minimum of 30 minutes
before carrying out any adjustments. This allows the instrument to reach a stable operating temperature.
5.3 SAFETY CONSIDERATIONS
WARNING

PROCEDURES DESCRIBED IN THIS SECTION ARE PERFORMED

WITH THE MAINFRAME PROTECTIVE COVERS REMOVED AND

POWER SUPPLIED TO THE INSTRUMENT. SERVICING SHOULD

ONLY BE PERFORMED BY TRAINED PERSONNEL WHO ARE
AWARE OF THE HAZARDS INVOLVED.

Anti-Static Precautions

The printed circuit board contained in this instrument has components and devices which are susceptible to damage
by electrostatic discharge (ESD). To minimize the risks of damaging or decreasing the reliability of the instrument,
the following procedures and cautions should be observed when servicing the instrument.

Static-free Workstation

Al servicing should be carried out at a static-free workstation whenever practical.

De-soldering

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

51
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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 Parf Numbey

Anti-static workstation kit 2300-0792

Metalized Solder Remover 86900227

Wrist-strap and cord 9300-0970
5-4 EQUIPMENT REQUIRED

All adjustment procedures contain a list of required test equipment. The test equipment is also identifted by callouis
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 the HP 8508A Vector Voltmeter mainframe manual or the HP 701384
MMS Vector Voltmeter module manual for the minimum specifications, It is important that the test equipment
mect the critical specifications listed in the table if the Vector Voltmeter and the 50 ohm Input Module are to meet
their performance requirements.

Note: Use a non-metalic tool whenever possible (HP Part Number 8830-0024).
Whéﬁ performing the adjustments to an HP 85082A which is contained in an HP 701384 MMS Vector Voltmeter, a

module extender (HP Part Number 08508-60032) is required. Access to the delay adjustment can then be made
from the underside of the HP 85082A.

$-5 POST REPAIR ADJUSTMENTS

In the event of a module repair, it will be necessary to carry out all the adjustments as listed in Table 5-2.

5-6 RELATED ADJUSTMENTS

Several of the HP 85082A adjustments are interdependent and isolated adjustments should not be attempted,
Because of their interactive nature, the adjustments for SRD Bias, Channel Bias, and Delay should be checked at
least twice, .

www.valuetronics.com



5.7 ADJUSTABLE COMPONENTS

Adjustments

Table 5-2 lists all adjustable components in the HP 85082A 50 ohm Input Moduie.

Reference
Designator

AG6R32
A6R15/R115
AGDD 01
AGR10/R110
A6R3/R103
A6R38

www.valuetronics.com

Table 5-2. Adjustable Componenté

Adjustment
Name

SRD Bias

Channel A and B Bias
Delay Line

Channel A and B Symmetry
Channel A and B Gain

LF Phase

Adjustment
Paragraph

5-8
5-8
5-8
5-9
5-10
5-11
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5- 8 Set up the SRD Bias, Channel A and B Bias, and the Delaj Line Adjustments

BESCRIPTION

The bias level of the SRD is adjusted for a maximum reading in the UHF amplitude response. The Channel Bias is

set for optimum flatness of the high frequency amp
ferences in electrical length within the HP 850824

litude, and the Delay Line is adjusted to compensate for the dif-

Signal
Source HP 85082A
Phase Matched Cables A B
¢ \
_— &
1 | Power : [ Term
Divider
2 Power
T Meter
Power
Sensor
Figure 5-1. SRD Bias Adjust Setup

EQUIPMENT

Instrument Recommended Model

Signal Source HP 86428

Power Divider HP 11636A

Power Meter HP 436A /437A /438A

Power Sensor ‘HP 34824,

Phase Matched Cables HP 118518

30ohm Termination HP 909C

Adaptor N(f)-N(f) HP 1250-0777

" PROCEDURE

This procedure is in three intcrdepandent parts. Perform all three parts in sequence at least twice to ensure correct
adjustment. ' :

5-4
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A. SRD Bias Adjustment

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

2. Switch on the equipment and allow to warm up for 30 minutes.

3. On the signal generator;

Frequency
Level

4, HP 8508A Setup
[PRESET]

Adjustments

3%0kHz _
-1.0dBm. Adjust for a power meter reading of -7.0dBm +0.1dBm.
HP 70138A Setup Function:
[-P] DISPLAY 1 reads Channel A,

5. Adjust AGR32 to obtain a maximum reading on DISPLAY 1,

NOTE: Adjustment of A6R32 changes the calibration settings for the entire HP 85082A.

www.valuetronics.com

ABR 38
LF Phase

AGR32

SRD Bias

ASR1S @ @ ASRtIS
‘A’ Bias 'B’ Bias

AGRI0 @ @ ABR110
A Symrmetry B’ Symmetry

Probe A | : Probe B

Figure 8-2. Input Module Adjustment Locations
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B. Channels A and B Bias Adjustment (Amplitude vs Frequency)

DESCRIPTION

The bias level is adjusted for optimum flatness of the high frequency amplitude.

Power
g;gunrfe Meter HPB5082A
A B
Power
Sensor
2 fa) )
1 | Power
Divider
3 Fany
Phase Matched Cables

Figore 5-3 , Bias Adjustment Setup

PROCEDURE

1. Configure the equipment as shown in Figure 5-3 step (a). Connect the power meter to port 2 of the power divider
and Channel B of the HP 85082A to port 3, using the phase matched cables.

2. On the signal generator:

Frequency 50MHz
Level -1.0dBm. Adjust for a power meter reading of -7.0dBm +0.1dBm.

3. Normalize the power meter reading. The power meter should now read "0°.

4. Reconfigure the equipment as shown in Figure 5-3 step (b). Connecting Channel A of the HP 85082A to port 2 of
the power divider and Channel B of the HP 85082A to port 3, using the phase matched cables,

5. HPF 8508A Setup HP 70138A Sectup Function
[PRESET] {-P} Preset status
[B] [Mag/Ph Measure]
[DISPLAY 2] [B]
[POWER MEAS] [Format Functn] [ dB ]
[DISPLAY] 4B
[SHIFT] [SAVE REF] [ Ref | [SAVE REF] Normalize displays

6. Reconfigure the equipment as in Figure 5-3 step (a).
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7. Readjust the signal generator as follows, and change the power meter calibration factor to accommodate the

change of frequency.
Frequency 1.5GHz
Qutput level Adijust for a power meter reading of "0".

8. Reconfignre the equipment as shown in Figure 5-3 step (b).

9, Adjust A6R15 (Channel A Bias adjustment) for a reading of 0.6dB in DISPLAY 1.

The process is now repeated for the Channel B adjustment.
10. Reconfigure the equipment as shown in Figare 5-3 step {a).

11. Readjust the signal generator as follows, and change the power meter calibration factor to accommodate the
change of frequency.

Freguency S0MHz
Output level Adjust for a power meter reading of 0",

12. Reconfigure the equipment as shown in Figure 3-3 step (b).

13. HP 8508A Setup HP 70138A Sefup Function
[PRESET] [-P] Preset stafus
[B] [Mag/Ph Measure]
[DISPLAY 2] [B]
[POWER MEAS] [Format Functn] | dB |
[DISPLAY] dB
[SHIFT] [SAVE REF] {Ref] [SAVE REF] Normalize Displays

14. Reconfigure the equipment as shown in Figure 5-3 step ().

15. Readjust the signal generator as follows, and change the power meter calibration factor to accommodate the
change of frequency.

Frequency 1.5GHz
Output Jevel Adjust for a power meter reading of "0".

16. Reconfigure the equipment as shown in Figure 5-3 step (b).
17. Adjust A6R115 (Channel B Bias adjustment) for a reading of 0.6dB in DISPLAY 2.

18. Cancel the normalization of the power mefer.
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C. DELAY LINE Adjustment (Phase vs Frequency)
DESCRIPTION

This adjustment compensates for the differences in electrical length of the probes and cables.

Signal ;ower
Source etar
HPA5082A
Power A_IB
Sensor
s (8) )
1 | Power e
= Divider | 3 =
Phase Matched Cabiles

Figure 5-4. Delay Line Adjust Setup

PROCEDURE

L. Configure the equipment as shown in Figure 5-4 step (a). Connect the power meter to port 2 of the power divider
and Channel B of the HP 85082A to port 3, using the phase matched cables.

2. On the signal generator:

Frequency 50 MHz
Qutput level -1.0dBm

3. Adjust the signal generator output level to produce a power meter reading of -7.00dBm +0.1dBm.
4. Normalize the power meter reading which should now read 0",

5. Reconfigure the equipment as shown in Figure 5-4 step (b). Connecting Channel A of the HP 850824 to port 2 of
the power divider and Channel B of the HP 85082A to port 3, using the phase matched cables,

6. HP 8508A Setup HP 70138A Setup Function
{PRESET] [-P] Preset Status
[B-A PHASE] [Mag/Ph Measure}

[DISPLAY 2] |B-A PHASE] DISPLAY 1- Magnitude
DISPLAY 2 - Phase

[SHIFT] {CAL TEST] {Misc] [CAL] Instrument Calibration
[SHIFT] {SAVE REF] [Ref] [SAVE REF] Normalizes Instrument

5-8
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7. Reconfigure the equipment as shown in Figure 5-4 step (a).

8. Readjust the signal generator as follows and change the power meter calibration factor to accommodate the
change of frequency.

Frequency 15GHz

Signal level Adjust for a power meter reading of 0"

9. Disconnect the power meter and reconfigure the equipment as shown in Figure 5-4 step (b).

10. Note the phase reading in DISPLAY 2. If this is within the range +2.0 deg, it will not be necessary to make any
delay adjustment. Howeves, if the reading is greater than +2.0 deg, then continue with the procedute.

NOTE: Twists in the probe cables or loose cable connections could affect this reading,

11. The delay adjuster should be set to give a reading of 0 in DISPLAY 2.

The delay adjustment is on the underside of the HP 85082A and access to this is dependent upor the mainframe
being used.

HP 8508A: In this case, the bottom cover should be removed from the HP 8508A Vector Voltmeter mainframe and
the instrument turned onto its right side. With the HP 85082A Input Module installed in the HP 8508A, the delay
adjustment can be accessed through a hole in the bottom panel of the HP 8508A.

In some early instruments, this hole may not have been provided. However, information is given in Section 7 of the
HP 8508A. Service Manual as to how this hole can be added.

The alternative process is to extend the HP 85082A Input Module from the HP 8508A Vector Veltmeter mainframe
using a module extender (HP Part Number 08508-60032). Access to this adjustment can then be made from the
underside of the HP 850824,

HP 70138A: In this case, the HP 850824 Input Module should be used with the module extender (HP Part Number
(08508-60032). Access to the delay adjustment can then be made from the underside of the HP 85082A.

12. Interchange the connections at the input of the HP 85082A and note the phase reading obtained in DISPLAY 2.
13. The delay adjuster should now be adjusted for a reading equivalent to half the value obtained in step 12.

14, Cancel the normalization of the power meter,

NOTE: After completing this adjustment, repeat the SRD Bias, Channel Bias, and Delay adjustments at least once

more until the results are stable. When the results are stable, you can continue with the other adjustment proce-
dures.
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5-9 Set up the SYMMETRY Adjustment for Channels A and B

DESCRIPTION

Minimizes the residual signal at the sampler inputs.

Oscilioscope

HPB5082A
A B

Figure 5- 5. Symmetry Adjust Setup

EQUIPMENT
Insirument Recommended Model
Oscilloscope 275MHz HP 341600
Phase Matched Cables HP 118518
Adaptors N(f)-BNC({m} HP 1250-0077
PROCEDURE

1. Configure the equipment as shown in Figure 5-5.
2. Switch on the equipment and allow to warm up for 30 minutes,

3. On the oscilloscope:

Display Alt
Sweep Speed Tus/div
Sensitivity 10uV/div
Input Coupling S0ohm
Triggering As required.
4, HP 8508A Setup: HP 70138A Setup: Function:
[PRESET] [+-P] Instrument Preset
[LOCK RANGE] [Lock Range] [ 1-2GHz § Select 1-2 GHz frequency range

[SHIFT] [VIEW RANGE]
‘up’/"down’ arrow keys to
select 1000-2000MHz

5-10
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5. Adjust A6R10 (Channel A Symmetry) and A6R110 (Channel B Symmetry) in turn so that the sampler pulses dis-
played on the oscilloscope traces are symmetrical about the baseline.

The pulse leakage display is typically spikes in the order of 10mV in amplitude and they should be symmetrical
about the baseline.

NOTE: If this resulf cannot be achieved, sampler damage is indicated.

6. Cancel the [LOCK RANGE] or [AUTO LOCK] as appropriate.

®
ASR 36
LF Phase

ABR32
SRD Bias

ABRiS @ @ ABRIIS
A’ Bias ‘B’ Bias

AsR10 @ @ ABRI10
'A' Symmetry B’ Symmetry

Probe A Probe B

Figure 5-6. Input Module Adjustment Locations
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3-10 Adjustment of the Gain of Channels A and B
DESCRIPTION

These adjustments set up the overall absolute gain of the HP 85082A Input Module. Note that this adjustment
changes the gain at all frequencies.

Signal Power
Source Meter
HPBEOBZA
Power A B
Saensor
2 {a} {b)
1 Pt‘nwer wwwww
Divider 3
Phase Matched Cables
Figure 5-7, Channel Gain Setup
EQUIPMENT
Instrument Recommended Model
Signal Source HP 86424
Power Divider HP 11636A
Power Meter HP 436A/437A/438A
Power Sensor HP 8482A
Phase Matched Cabies HP 11851B
Adpator N(N)-N{D) HP 1250-0777
PROCEDURE

1. Configure the equipment as shown in Figure 5-7 step (a), using the phase matched cables to connect the power
divider to the signal source, power meter, and HP 85082A.

2. Switch on the equipment and allow to warm up for 30 minutes.
3. On the signal generator:

Frequency 50 MHz
Level -10 {dBm

4. Adjust the signal generator output as necessary for a power meter reading of -7.0dBm +0.1dBm. Record the
value of the power meter reading.

5. Interchange the cable connections so that port 2 of the power divider is connected to Channel A of the
HP 85082A and port 3 is connected to the power meter. Record the value of the power meter reading.
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6. Reconfigure the equipment as in Figure 5-7 step (b).

7. HP 8508A Setup HP 70138A Setup Function
[PRESET] [I-P] Instrument preset
[POWER MEAS] [Mag/Ph Measure]

[DISPLAY] dB [DISPLAY 2] {B ]

[Format Functn] [ dB ] dBm magnitude in both displays
[SHIFT] [CAL/TEST] [Misc] [CAL] Instrument calibration

8. Adjust A6R3 (Channel A Gain) until the reading in DISPLAY 1is the same as the power meter reading ob-
tained in step 4.

9, Adjust A6R103 (Channel B Gain) until the reading in DISPLAY 2 is the same as the power meter reading
obtained in step 5.

®
AGR32
SRD Blas

AcR1S @ @ ABRIIS
‘A Biag B’ Bias

AsR1c @ @ ABRIYWO
‘A’ Symmetry B Symmetry

Figure 5-8. Input Module Adjustment Locations
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5-11 Set up the Module Phase and Impedance

DESCRIPTION

This adjustment is controlled by an internal test routine which will affect the phase readings at all frequencies.

Signal
Source HP&5082A
A B
—~ i Powar =
Divider =
Phase Matched Cables
Figure 5-9. LF Phase Adjust Sefup
EQUIPMENT
Instrument Recommended Model
Signal Source HP 8642B
Power Divider HP 11636A
Phase Matched Cables HP 11851B
PROCEDURE

1. Configure the equipment as shown in Figure 5-9,
2. Switch on the equipment and allow to warm up for 30 minutes.
3. On the signal generator

Frequency 50 MHz
Level 260mV

5-14
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4. HP 8508A Setup HP 70138A Setup Function
|PRESET} [I-P} Instrument preset
[SHIFT] [POWER MEAS] [MISC][7][01[1][31[8]
[MISC] [SELF TEST MENU] Instrument into self-test setup mode.
"up’/’down’ keys for test "6"  "up’/down’ keys for test "6" Setup code for test 6.
[HOLD VALUE] [Misc] [TEST ON] Runs test,

check that indicator is on

5. HP 8508A: DISPLAY 1 should show the characters 50 (this is the identification for the HP 85082A 50chm Input
Module). If other characters are displayed, adjust AGR38 until the display shows the characters 50 in DISPLAY 1.

HP 70138A: At the right hand of the MMS screen, the lower display should show the characters 50 (this is the
identification for the HP 85082A 50ohm Input Module). If other characters are displayed, adjust A6R38 until the
characters 50 appears,

6. HP 8508A: Adjust A6R38 for a reading of 0.0 in DISPLAY 2, and 50 in DISPLAY 1. Select [HOLD VALUE] to
cancel the test.

HP 70138A: Adjust AGR38 for a reading of 0.0 in the upper display at the right-hand side of the MMS screen, and a
reading of 50 in the lower display. Select [Misc] [TEST OFF].

ABR32
SRD Bias

®
ABR103
'B' Gain

Asitis @ @ ABR11S
'A' Blas B Bias

ABRI0 @ @ ASRTID
A’ Symmetry 'B’ Symmetry

Figure 5-10, Input Module Adjustment Locations

5-15
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Replaceable Parts Section 6

D S 000 S s PO e

6-1 INTRODUCTION

This section contains information for ordering parts. Table 6-2 lists the abbreviations used in the parts list and
throughout the manual. Table 6-3 lists all replaceable parts in reference designator order and Table 6-4 lists the
names and addresses that correspond to the manufacturer’s code number used in the parts list.

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 are given, one in all capital letters and the other in partial or no capital letters. This is because 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) Eleetrical assemblies and their components in alpha-numeric order followed by reference designation.
{b) Chassis-mounted parts in alpha-numeric order by reference designation.
(cy Miscellaneous parts.

The information given for each part consists of the following:
(a) The Hewlett-Packard part number.

(b) Part number check digit (CD).

(c)} The total quantity (QTY) in the instrument.

(d) The description of the part.

(e} A typical manufacturer of the part (in a five-digit code).
(f) 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 hist.

6-1
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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 Hewleti-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 Cenatre in Roseville, California.

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

(c) 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 phene
numbers are located at the back of this manual.

6-2
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Table 6:-1. Reference Designations

Replaceable Parts

REFERENCE DESIGNATIONS

A assembly E ..ol miscallanecus P , dlactrical connactor [ miagrated circuit;
AT ... attanuator; isolator; glactrical pan (movable portion); micrecireuit
termination 2 N fusa ply Vo, siactron tube

= tan; motor Flo e fister [ ransistor: SCR: VR ... voltage regulator:
BY battery 2 hardwara trioda thyrister; FET ° braskdown diods
Co capacitor HY .o e circylator [ rasistor W cable: tranamission
CP it ianes coupler o etectrical connector RT et tharmisior path; wirs
CR ... diode: diode {stationary portion): S switch X o sockat

ihyristor: varactor jack T transformer | P erystat unit (piezo-
©C ....... directionsl coupler K ooovias Viaaaaes relay wm ... tarminal board slactric of gquart?)
B e delay line | coll, inductor ™w .. ... P tharmocoupia ... tuned cavity, luned
05 ... . ananungiator, Mo meter TE tast point cireait

signaling Gevica MP .. miscellansous

{autible or visual); machanical part

lamp: LED

Toble 6-2. Abbreuiations (1 of 2)
ABBREVIATIONS

A i ampara COEF ........... coaMiciant £op L L. alactrome data INT L. snteenal
& ... atternating currant COM L. commen procassing KG oo rilogram
ACCESS ... ..., accessory COMP ... compesition ELECT .......... afacirolytic KHZ o kilohertz
ADG L adjustment COMPL ... ... compiste ENCAP .. ... ... sncapsulatad Ko kilafm
AL L. analog-to-gigital CONK ... cannseior EXT ...t axternal RY L Kitovolt
AF ... audio fragquency CP ... cadmium plate F o farag B pound
AFG ol sutomatic CRT ... ..., cathode-ray tube FET .... field-aifelt transistor [Rogs ceou ... iBguciance-

Ireguancy control CTL ..o v e complamentary |3 1 flip-fiap capacitance
AGC ... automatic gain transisior ioglc 2 flat heag LED ..... light-amitting diode

control Cw ... ... continuous wave FiLH ... fillistor head LE ...l low fraguancy
AL e atuminum CW e clockwise FM ... fraquency modulation LG long
ALG ... automatic leva! =14 cantimatar FP oo from parnel LM ... ... .., falt hand

control 277 N digital-to-analeg FREQ ............ fraquency veeaen o limiy
AM ... amplitude modutation a8 ... dacibed XD N (£ 1T} .. linear laper tuged
AMPL ... .. ampitier a8m . ..., decibel refarrad G e gram i parts list}
APC ... automatic paasa o1 mw GE ...l germanium LK WASH ... ... lock waghar

contrat [ diract current Gz .o gigahantz Ww...... low: iocal osciliator
ASSY ...l assambly ceg ... .. dagree (lemperatura Gl glass LoG ..., logarithmic 1lapar
ALX ceneae o auxiliary intarval or difference) GRD ............ groundied) © {used in parts list)
AVG e, average e e degras (plane |2 I henry log ............ logarithmiic}
AWG L. American wirg anglay £ haor LPE ...l low pass filtar

gaugs o degrae Colsiys HET ...l hetarocdyns LV e low voltage
BAL L balzance icentigrade) HEX ... haxagonat Mmoo meter (distance)
BCD ... binary eoded o dagree Fahrgnheit HO Lo head MA o milliampers

dectmal Ko ,. degree Kelvin KOW .......... ... hardware MAX ... raximum
B0 board DEPC ..., daposited carbon [ high frequency Mo megahm
BECU ...... taryllium copper DET ...t detector HG ..o, marcury MEG ....... mag [10% (useq
BFO ........ beat frequency diam ..o, diamater ME e high In pants list)

osciltator DA .., diameter {used in MP Ll Howlett-Packard MET FLM ........ metal film
1 T binder hegd parts list} HPF ..., high pass. fiiter MET OX ... ... maiallic oxide
KON ...... .+ breakdown DIFF AMPL ..., ditfarential HR oo hour fu=ed in MF ... medium {requency;
P bandpass amptifier parts fist) microfarad fused in
8PF ....... . . bandpass Eites giv ..., arrivaaaeas division B oo, .. high voitage parts fist)
BRS ........ e brass [ »324» 2 double-pols, 7 Hertz MFR .......... manyfacturer
BwG ... backware-wava doudle-throw Lo integrated clrouit MG o miitigram

oscdlator DR e drive 1+ insie diameter MHZ ............ megahertz
CAL ... catibrate DSB ....... doudle sideband oo, intarmadiate mH millihenry
aow L. countarclockwise [ 2 & SUR diade trangistor frequency mhe ... .. L tnh)
CER ... ... catamic togic MPG ... ..., impragnated MmN L mute (me}
CHAN ... ... ..., channei Cvm L digital voitmatet [ T incandescont e ... mitute (plane anglel
[+1, | cardimater ECL ........ smmiar coudiad INCL ... insluda{s} MINAT ... ....... mi%ialure
CMQ ..., cadbinat mount oniy logic WP input MM madlienater
COAX co. . BOaxial EMF .. ... stactzomotive force NS L insulation

NOTE
Al abbrevialions in the parts list wifl be in upper-case,
6-3
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Table 6-2. Abbreviations (2 of 2)

MOD ,........ ... MO lulstor co........ outside diametar PWY .. ... peak working . e ttme delay
MOM ... Mmomentary OM ... oval head voltage TEAM ..., tarmingi
MOS ...l metal-oxide OP AMPL ....... aperational RS ... il resistance. TFT ..., thin-fim transistor
semiconductor amplifiar capncitanca 1< wogie
ma oL, <o millinecond OPT e optian RECY ........... (L roctifler THO e thresd
MTG ..., Verieees mounting O8C ... ..ol oscillasor REF ............. rafarance THRU .....vieinen, through
MTR . ...... mstar (indicating [+, S oxlde REG .......... (.« fagulateg LT titanium
davice) = ounce REPL ...... (.., tapisceable oL tolerance
MV o e mitfivoit ¢ ohm RF ... ..., radio frequency TAM ..., N trimmar
mvac ........... millivolt, a¢ | pagk {used in parts af ... .. radio fraquency L1 1: O, transistor
mvde ... millivolt, ¢¢ list} intarferance e transistor-transistor
mypk ... miflivolt, paak PAM . ....... pulse-amplitugde RH ... round head: right hand Togic
mve-p ....... miflivelt, paak- moduiation RLC ...l rasisiance. ™. Ceiees television
to-poak PC ..., printed circult inductance- TVl ... telavision Intsrference
mvrms ........ millivolt, ms PCA .., pulse-code modula- capacitance TWT ... travaling wave tuba
mwWo mikiwat tion; pulse-count AMO ... rack mount only Voo, micro {10%) uesd
MUX L muidtiptex modulation rmy L. foQl-mean-sguarg in parts lis)
MY Miylar POM ......... pulsa-duration BND ............ v. . round UF ...... microfarad {usad in
WA L mictoampare modutation RO ..., read-only memory parts fiat)
W microlarad pF o, picotarad R&P ........ rack ang paned UHF ... dltrahigh frequancy
s microhanry PH BRZ ... phosphor bronze RWY ....... revarse working UNDEF .......... unasfined
umho Lo, micromho PHL ...l ... Philiips voltage UNREG ...... «« uhreguiated
[} S micresesond PIN ..., pasitiva-intringic- S ... scattering paramatar Y e i, L YORE
73 2 s microvolt nagative | JN sacohd [time) VA .o , .« voltampers
wVac .......... microvalt, ac PIV ... paak inverse voltegs [ secong {plane angle) Vae ..., volls, ac
avde ..., microvolt, de [ S peak SB ... stow-blow {fuse) VAR ....... b, variable
uvpk L. microvolt, paak PL Lol phase ok {used in pans lisy Voo ..., village-controlled
wpp L., micravolt, peak. PLO .. .. phase lock oscilator SCR ....... sillcon eontrolled oscitator
to-pazk PM ... phasa modutation rectifler: scraw Vae ... vois, de
avrms ..., . microvalt, rms PNP L, positive-negative- SE ... selenium VOCW .., . volts, dc, working
W microwatt positive SECT ... ..., sactions {used In parts list)
BA ... NBNORMDErS PIC .. part of SEMICON .., . semiconductor 12 I volts, filterad
NG L NG connection POLY .......... polystyrsns SHF ... supsrhigh requency VFD ... variable-frequsncy
NG ... .. ... normally closed PORC ............ porcelzin - silicon oscillator
NE .. neon POS .. ... positiva: position(s} S, ... sitvar VHF ..... vary-high frequency
NEG .............. nagative {usag in parta fist) St.....ll. P i | sHde Vpk .ol volts, paak
aF ... nanofgrad POSN ... .......... position SNR ... signal-to-noise ratio Vpp ..., valts, peak-to-pank
NiPL L, nickel plate POT . ..o potentiometer SPOT ..., single-pote, Vims ..., .. volts, rms
NID normally open |2 + I peak-to-poak double-throw VESWR . ...,. voltaga standing
NOM ..o, nominal PP ... ... peak-io-pesk {used SPG ... spring wavs ratic
NORM ., ............ normal in parts fis}} SR ......... P split ring VIO ... voltage-tune
NBEN L negative-positive- PPM ... ... putse-position SPST ..., singla-pole, pscittator
negative modulation single-throw VIVM ... vacuum-tuba
NPO ..., nagative-positive PREAMPL .. .... preamplifiar 88 ..,..... ... Service Sheet voltmetar
1000 {toro tempara. PRF _....... pulse-rapetition 888 ........ single sideband VXL volts, switched
ture coeticiant) frequancy 88T ..., staintoss stes! W watt
NRFR ... nact recommandss PRR ... . pulsa repetition rate STL stagl W oo with
for field replacemant PS ... L picosecond -1 R e squara WiV L. working inversa
NSR ... .. ... not saparately PT . potnt SWR .... standing-wava ratio voltage
replacaabla PTM ... puise-tima SYNC .......... synchronize WW ..., ..... wirgwound
AS L nanasacond modutation L timed {slow-blow fuse) WIO e, without
W nanowatt PWM L pulsa-width TA tantalum Yig ... yltrium-lron-garnat
QBD ... otder by description modutation TS temparature 2 e charastaristic
tompesasating impacance
NOTE
Al abbreviations in the parts fist will ba in upper-case.
MULTIPLIERS
Abbreviation Prefix Multipie
T tara 1012
G giga 108
M mega 108
% %ilg 103
da daka 10
d daci 10t
¢ canti e
™ il 10~3
v fnicro 108
f nano il
P preo 16-12
t tamto 1gm18
A atto 11
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Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part c Qty | Description Mfr
Designation Number o Code

B5082-69160 7 1 Rebuilt 59 chm Input Module
85581-20108 ¢ t Rod, Module Locking
85681-20107 1 1 Knob, Module Locking
0510-0070 7 ? Retainer, Crsnt.Ext

Ring Retaining
85082 - 00001 3 1 Label - Horizontal

(HP B508A System)
85082-00005 7 1 Label - Vertical

(HP 70138A System)
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Replaceable Parts

CM" Manufaclurer Name Address Zip Code

ode
parez PARST -NGTOPEN K SCHUAP 2yt D i 1742
reles ¥in A/S GLOSTRUP K 2080
H9027 SCHUPTER AL LUZERN Su £H-50
S0167 FUITTSY RICROELECTROMICS INC SANTA CLARA  CA US 95064
54013 HITACHD AMERICA LTD SUMNYVALE Ch US 94088
00779 AMP THC HARRISBRG Pa US [XARE
6112 ALLEN-SRADLEY €O I EL PASO X US 78435
01295 TERAS IMSTPUMENTS ING DALLAS % US 75265
02111 SPECTPOL ELECTRONICS CLRP CITY OF ING €A 91745
03508 GE CO SERICUNDULTOR PROO DEPT ALBUPN NY US 13201
03828 KD I PYROFILH CORP WHIPPANY M 47984
043 MOTOROLA INC SEAL-COND PROD PHCENIX Az US 85008
07263 FAIRCHILD CORp ACLHTATH YIEW  CA LS 94542
07923 RAYTHEON €O SENFCONMXTOR OIV HA MOUHTATH VIEW A 94840
09352 C & X CONPOMENTS TNC NEWTON M US 02158
$O5£2 LTS CORP ASHEVILLE DIV SKYLAND KE U5 27%
10299 EASTERN AIP DEVICES INC SPEAT NECK Ny 11621
11736 CTS LORP BERNE DIV BERNE N uS 45711
14433 ITT SEMICCHOUCTORS DIV TUSTIN A U5 22680
14938 GENSRAL THSTRUMENT CORP (DI0OE) HICKSVILLE NY U3 11802
15818 TELEOYNE SERMICONDUCTOR HOUNTAIN YIEW  CA 24042
17856 SILICONIR INC SANTA CLAPA (A §5054
18224 SIGHETICS CORP SUNHYVALE A US 94096
19701 NEPLO/CENTRALAS INC WEST PALN BEACH FL U5 33407
827 Pt Cope IRVINE CA S 276
241355 ARRLOG DEVICES ING HORWOOD A U8 02082
24545 CORNTHG ELECTRONICS SANTA CLARA €A US 85020
27414 NAVIONAL SENZICONDLETOR CORP SANTA (LARA LA US 95052
27167 CORHING GLASS WORKS (WILMINGTON} YILMINGION R 2840)
28420 HEWLETT-PACKARD (O CORPORATE HQ PALG ALTO CA 94284
589 PCA CORP S0LID STATE DIV SCHERYILLE N
sen BEMAN MFG INC ETIERS Ba 17319
12293 INTERSIL INC CUPERTIND CA €A gso1d
3449 INTEL CORP SANTA CLARA  CA US 95054
51642 CENTRE ENGINEERING INC STATE COLLEGE  PA 16801
5620% SPRAGUE ELECTRIC GO NORTH ASAMS A 01247
74458 11T CORP CAMMON ELECTRIC DIV SANTA ANA CA US 92702
72136 ELECIRD MOTIVE CORP FLOPENCE e 05226
73893 I £ O ELECTRUNICS CORP BROOKI YN e 11218
75042 TRU INC PHILASELPHIA DIV PHILADELPHIA Pk 19108
aH171 UHITRODE CORP LEXTHGTON MA US 02173
SNZBS WORKSAFE ING NEUY YORX Ny 16001
91637 DALE ELECTRONICLS INC EL #4850 % Ul TH436
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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 series code 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 date code and series code coverage.
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Service

Service Section 8

8-1 INTRODUCTION

The HP 85082A is not repairable to component level, Should a uxnit prove to be defective, it should be replaced with
a rebailt assembly {exchange unit) obtainable through vour local HP Service Office.

8-2 ANTI-STATIC PRECAUTIONS

The printed circuit board of this instrument is susceptable to damage by electrostatic discharge (ESD}. To minimize
the risks 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 desoldering, ensure that the soldering iron is earthed. Always use a2 metalized solder remover.

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

Anti-static Products
Table 8-1 eoniains details of anii-static products which are availabie from Hewleii-Packard.
p

Table 8-1. Anti-Static Products

Product HPF Part No.
Anti-static workstation kit 9300-0792
Metalized Solder Remover 8690-0227
Wrist-strap and cord 9300-0970

8-3 RECOMMENDED TEST EQUIPMENT

Equipment required to troubleshoot the HP 85082A is listed in Table 1-2. Other equipment may be substituted if it
meets or exceeds the critical specifications Ested in the table.

www.valuetronics.com



Service

8-4 TROUBLESHOOTING

GENERAL DESCRIPTION

The HP 85082A is a two-channel RF to IF convertor plug-in module with a S0ohm input impedance, that operates
in the 300kHz to 2GHz frequency range. The module reconstructs two RF signals (having the same fundamental
frequency) into two IF signals at a frequency of 20kHz. These re-constructed signals have the same amplitude and
phase relationships of the original RF signal.

Channel A Channel A
Input to iF Assernbly

Signal
- Sampler Buffer

Fs'zrs‘ep!mg VCO Input

Generator from Search & Lock Assembly
Channel B
et Channel B

to IF Assemnbiy

Signal
-,._. Sampier Buffer

Figure 8-1. Simplified Block Diagram

The Input Module forms a dual-channel sampling system. The main elements of which are a Pulse Generator, two
Sampling Bridges and two Signal Buffers.

SERVICING THE INPUT MODULE
The Input Module must be installed in cither an HP 8508A mainframe or an HP 701384 MMS Vector Voltmeter

before it can be tested, Should the Self Test process detect a failure in the Inpat Module, an appropriate Error
Code in the 600 Series will be shown in DISPLAY 2 of the instrument.

8-2
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Service

TROUBLESHOOTING PROCEDURE

An HP 85082A failure will be indicated in one of two ways. Either the HP 8508A or the MMS Syster will display an
error code in the 600 Series, or no digits will be shown in the displays.

1. Check that the HP 85082A is properly installed in the HP 8508A Vector Voltmeter mainframe or the HP 70138A
MMS Vector Voltmeter Module.

2, Cycle the instrument power.
3. If a 600 Series error code persists, the HP 85082A should be replaced with a rebuilt (exchange) unit.

4, If no digits are shown on the displays, the HP 85082A adjustments should be checked with the procedures given
in Section 5 of this manual.

5. If the HP 85082A adiustments are completed successfully, then this indicates that the problem is in either the
HP 8508A Vector Voltmeter mainframe, or-the HP 70138A MMS Vector Voltmeter module.

Failure of the HP 850824 adjustments indicates that the HP 85082A should be replaced.

The replacement module is already calibrated and no adjustments should be necessary when this is installed.

83
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Please send dicectory comections to:
Test & Measurement Cataiog
Hewlatt-Packard Company

3200 Hifiview Avenus

Falo Alto, CA 94304

Tet (415) BE7-4708

Fax: {415 857-3880

HEADGUARTERS OFFICES

#f there is ne selas affics listed tor your area, contact one of these

headquarters offices.

ASIA

Hewiet!-Peckard Asia Ltd.
22/F Band Centre, Wast Towet
85 Queensway, Central

HOMG KONG

G.P.C. Box 863, Hong Kong
Tel; 58487777

Telex: 76793 HPA HX

Cabie; HFASIAL TD

CANADA

Hewialt-Packard {Canata) 11d,
6877 Goreway Drive
WISBISEAUGA, Ontario LAV IM8
Tl (4¥6)67B-8430

Fax: (416) 678.9421

EASTERN EUROPE
Hewlati-Packard Gesmbh,
Lisblgass 1

P.C, Box 72

A-1222 VIENNA, Austria

Tat: (222) 2500

Telex: 13 4425 HEPAA

NORTHERN EUROPE
Hewlett-Packard S.4.

V. D, Hooplagn 241

PO, Box 999

NL-11B LK 15 AMSTEL VEEN
The Natherlznds

Ted: 20 54749089

Tetex: 18919 hprer

SOUTH EAST EUROPE
Hewlett-Packard 5.A.

World Trade Center

110 Averme Lowis-Casal

1215 Cointrin, GENEVA, Switzarland
Tel {022: 98 96 51

Telax: 27225 hpser

hiail Addrass:

P.C. Box

CH-1247 Meyrin 1

GENEVA

Swizzeriand

MIDDLE EASY
AND CENTRAL AFRICA
Hewleti-Packard S5.A.
Interrational Sales Branch
Middie East/Alrica

7, rue ¢u Bois-du-Lan
PO, Box 384

CH-1217 Meyrin 1
GENEVA

Switzeriang

Tl (412220786 714

' Fax; 783 7535

European Dperations
Hewletl-Packerd S.A.

150, Route the Nant o' Avril
1217 Meyrin 2

GENEVA, Switzerians

Tek {41/22) 780 8111

Fax: {41/22) 780 8542

UNITED KINGDOM
Hewlatt-Paskard Lid.

Nins MBe Ride

WOKINGHAM

Barkshire, RG11ILL

Tel: 0344 773100

Fux; (44/244) 7835268

UNITED STATES OF
AMERICA

Gustomer Information Center
{800} 752-0800

£:00 AM Lo 5:00 PM Pacific Tims

EASTERN USA
Hewlett-Packard Co,

4 Choke Cherry Road
BOCKVULE MDD 20850
Tel: (301} 6704300

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, 1L 60008
Tek (312) 255-9800

SOUTHERNK USA
Hewiet-Packard Co.

2015 South Park Placs
KTLANTA, GA 30333

Tel: {404} B55-1500

WESTERN USA
Hewislt-Packard Co.

§161 Lankershim Blvd,

NORTH HOLLYWOOR, CA 91601
Tel: {818) 505-5600

OTHER
INTERNATIONAL
AREAS

Howiett-Packard Co.
Infercantinental Headgquarters
3495 Deer Creek Road
PALOALTO, CA 95304

Tel: {415) 8575027

Telex: 034-8300

Cabie: HEWPACK

Hewiatt-Packard Trading 5.A.

Bureau ¢ Laison/Bureal de Sppert

Viita das Lions

§, Hal Gallout
DZ-BORDY EL BARRI
Tel 7602 07

Fax: 281 G387

www.valuetronics.com

ANGOLA

Teleclra Angela LDA

Empresa Thenica de Equipamentos
16 rue Cons. Julio de Vilhema
LUANDA

Tel: 35615,35616

Totex: 3134

ARGENTINA
Hewlett-Packard Argentina S.A.
Montaneses 2140/50
1428 BUENOS AIRES
Tal: (54/1) 781 4068

(54/4) 7814080

Laboratorio Rodriguez
Corswani S.R.L.
Misionas, 1156 - 1675
Bernal, Caste

BUENOS AMES

Tel: 252-3958, 262-4981

Argentina Esanco S.R.L.
AASCO 2328

1416 BUENOS AIRES

Tal: 541-58- 1981, 54 1-60-2767
Telex: 22798 HEW FAC-AR

AUSTRALIA
Gustomer Information Cenlre
Tel: (008} 039821

Adelaide, South
Australia Otfice
Hewlett-Packard Australia Ltd,
PARKSIDE, 5.4, 5053

153 Gresahil fioed

ADELAIDE (Parkeice) Seles
Tel: {61-8-) 272.5611

Fax; (61/8) 373-1308

Brishane, Queensiand
Office

Hewiet-Pachard Australia Lid.

19 Payne Rosd

THE GAP, Queensiand 4061

Yol §1-7.300-4133

Telox: 42133

Cabie: HEWPARD Brisbine

Canberra, Australin
Capital Territory
Office

Hewleti-Packard Australia Ltd.
Thyhne Street, Fern Hill Park
PRUCE,ACT. 2617

P.O. Box 257,

JAMESON, AT 2614

Tah: 61-62-51-6999

Telex: 62650

Lable: HEWPARD Canberra

Melbourne, Vicloria
Office

Hewlett-Packard Australia Lic,
3141 Joseph Sireet

B.Q. 8ox 221

BLACXBURN, Vicioria 3130
Tel: {61/3) 895-2885

Fax: (61/3) 898-7831

LCable: HEWPARD Metbourne

SALES OFFICES

Perth,

Western Australia
OHice

Hewlet-Packard Austrafia Lid
Hardsman Business Park

Car. Haster & Gould Strs.
Qshorne Park
CLAREMONT, W.A. 6017

Tol: (61/8) 242 1414

Fax: (61/9) 242-1682

Cable: HEWPARD Perth

Sydney, New South
Wales Office
Hewlett-Packard Austraila L1g,
17-23 Talavere Road

P.O, Box 308

RORTH RYDE, N.S.W. 2113
Syriney, Australia

Tat: (51/2)888-4444

Fax {61/2) 883-9072

Cabie: HEWRARD Sydney

AUSTRIA
Hewlett-Packard GmbH
Vorkaufstuero Graz
Grovtenhofstrasse 94
A-8052 GRAZ

Yal: 43-315-201-5680
Telax: 312375

Hewieit-Packard GmbH
Liabigasse 1

PO Box 72

A-1222 VIENNA

Tek (4372221 2500

Fax; (48/227) 2500 Ext 444

BAHRAIN

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

REYADH 11485

SAUD! ARABLA

Tek: {965/1) 4763030
Tela: 585 (0485) 202048

Wael Pharmacy

P.O. Box 548
MANAMA

Tet 266123

Telex: BS50 WAEL BN

BELGIUM

Hewtdtl-Packard Belgium S.AINV.

Bivd de (& Woluwe, 160
Wolirweda!

1200 BRUSSELS

Tel: {32/2) 7643111
Fax: {32/2) 763.06,13

BENIN

BIYEL

Immenible lo General
Av. (3eneral de Gaulle
P.0. Box 161
ABIDIAK 01

tvory Coast

Tek: 321227

Telex: 22148

Arranged alphabetically by country

BERMUDA

Applied Computer Technologies
Attantic House Bullding

P.C. Box Hi 2091

Par-La-Vifle Road

HAMBLTON 5

Tel: 285-1618

Telex: 380 3569/ACT BA

BOLIVIA

Arreliano Lida

Ay, 20 da Qotubre #2125
Casfla 1383

LAPAZ

Tel: 368541

Siser Lida. {Sistemas de

importacion y Servicios Lide}

Gabried Gozaher 221

Casliia 4084

LAPAZ

Tol, (591/2) 340062/
363365/343245

Fax: 35-3268

BRAZIL

Hewletl-fackard do Brasil 5.4,
Przia de Botafaga 228-A-614

6. AND-CONJ, 601

Edificio Argenting - Ala A

22250 RIO DE JANEIRC, BJ

Tal: {55/21) 552-6422

Telex: 21805 HPBR BR

Cable: HEWPACK Ric de Janeiro

BRUNEI]

Komputer Wisman San Bhd
GB, Chandeawnseh Cmnhe,
Jalan Tutong

P.O. Box 1257,

BANDAR SER! BEGAWAN
HEGARA BRUN] DARUSSALAM
Tat 673-2-2000-707287 11

BURKINA FASSO
SITEL

immeubie lo General
Avenus General do Gaulle
P.O. Box 161

ABIDIAN-01

Ivory Coast

Teh 321277

Telax: 22148

CAMEROON
ATl

175 Rus Biome!
75015 PARIS
France

Toi (1145 310908
Toiex: 203376

Fox: (11453109 18

CANADA

Alberta

Hewlett-Packard (Canada) L1c.
3030 3rd Averue N.E.
CALGARY, Albecia T2A BT7
Tek: {1/403) 235-3100

Fax: {17408) 272-2285

Hewlell-Packard (Canada; Lid,
11120-175th Stree!
EDMONTON, Aberta TSS 1P2
Tel: (17403) 486-6666

Fax: (1/403) 4R9-8764




SALES OFFICES

Arranged alphabetically by country (cont'd)

CANADA (ConPd)

British Columbia
Hewiatt-Packard {Canads) Ltd.
10691 Sheltbridge Way
HCHMOND,

British Columbia VEX 2w

Tel: {1/604} 270.2277

Fax: {1/604} 270-0858

Manitoba
Hewletf-Packard (Canadal L1d.
1825 inister Bivd.

WINNIPEG, Manitoha R2X 183
Tel: {204) §94-2777

New Brunswick
Hewlett-Packard {Canadai L1d.
814 Main Street

MONCTOM, New Brunswitk E1C 1E6

Tek: (506) 855-2841

Nova Scotia
Hewiett-Packard (Canadal Lt¢
201 Brownlow Avenue

PARYMOUTH, Nova Scotis B3B TW2

Tel:{1/802; 469-7820
Fax: (1/902) 4682817

Hewlstt-Packard
(Canaga) Lid.

475 Hood R, Uit 42
MARKHAM, L3R 8H 1
Tel: (4161 419-1770

Ontarie

Hewlat!-Packard (Canads) Lig.
652 Newbold Street

LONDON, Ontario N6E 255
Tal: [1/516) 666-9181

Fax: (1/5191586-8145

Hawlett-Packard (Canada) L1d,
6877 Goreway Drive
MISBISSAUGK, Outario L4V 1M8
Tk (/4 16} 678-0430

Fax: (1/416}673-7253

Hewlatt-Packard {Canada) L1d,
2670 Queensviaw Dr,
OFTAWA, Ontario K28 8K1
Tel: {1/613) 820-6483

Fax: {1/613} 8200377

Hewlett-Packard (Canada) Ltd.
3790 Victoria Park Ave.
WILLOWDALE, Ortaric M2H 3H7
Tet, {1/416)488-2550

Quebec

Hewieit-Packard (Canada) Ltd.
17500 Trans Canada Highway
South Service Road
KIRKLAND, Quaber HSJ 2X8
Tel: {1/514) 6574232

Fax: {1/514} 8976941

Saskatchewan
Hawlatt-Packard (Canada) Lid.
#1,2175 Airport Re.

SASKATOON, Saskatohawen S7L 7E1

Tel: (308) 2425703

CHILE

Ricardo Borzutsky
Avanzados Sistemas de
Cenocimientos 5. A
Austria 2041

SANTIAGO

America del Sur

Tet: (562) 223-5046/6148

CHINA, People's
Republic of

China Hewtett-Packerd Go., Ltd.
22/F Bond Centre, Wast Tower
B9 Gueansway. Central

HONG KONG

Tef: {852/5) BABTT VT

Fax: (852/5) 868 4097

China Hewlett-Packard Co., Lid.
P.0. Bex 9810, Beljing
38 Bel San Huan X1 Aoad

Shuang Yu Shu, Hal Dian District

BENNG
Tek: 256-6888
Fax; 256-3207

China Hawlett-Packard Co., L{d.
23/F Shanghai Unian Building
100 Yan An Road

SHANG-HAI

Tel 203-240

Fax 202-149

COLOMBIA
Instrumentacion

H. A, Langebaek & Kier S.A
Carrerra 44 No. 52A-26
Apartado Aereo 8287
BGEOTA 1, DE,

Tel: 212-1486

Telox: 44400 INST CO
Cable: AARIS Bogota

CONGO
Sema-Metra

16-18 Rua Barbes

82128 Montrouge Cadex
FRANCE

Tek: {1} 657/300
Telex: 200601 Semelra
Fox (1146 5696 53

COSTARICA
Ciantifica Costarricense 5.A.
Avenida 2, Calle §

San Petro de Montes de Dca
Rpartedn 10159

SAN JOBE

Tel: 9-011-506-243-820
Telex: 3032367 GALGUR CR

Continax 5.4,

Avenida 10C

Apanadg 746-1000
34-38 SAN JOSE

Tet: (506)33-0933

Telex: 2310 Continex GR
Fax: 21-6605

0. Fischel R. ¥, Ciz. S.A.
Aparados 434-16174
SAN JOSE

Tel: 23-72-44

Telgx: 2378

Cabla: OFIR

www.valuetronics.com

CYPRUS

Hallamee - M. Coloyannis

2. Sikelianoy 81 & Kifissias Av.
P.0. Box 55074

§. Payhiko 15410

ATHENS

Greece

Tol: 47 T4 426, 647 79 427
Telex: 224903

Talgrexa Ltd.

P.0. Box 1152
Velentine House

8 Stassandrou 5t
NICOSIR

Tek: 45 628, 62 698
Telox: 5845 tirx ¢y

DEMSTAR Ltd.
PO, Box 2260
HICO8IA
Cyprus

Tel: 44 1064
Tel: 3085
Fax: 46 48 35

DENMARK
Hewiatt-Packard A/S
Kongsveien 25

3456 BIRKEROD

Tel: {45/42) 816640
Fax: (45/42) 855810

Hewigtt-Packard A/5
Fokghedsve| 32

DK-£240 RISSKOV, Agrhus
Toi; 46.06-17-6000

Telex: 37409 hpas dk

DOMINICAN REPUBLIC

Microprog 8.4.

Jusn Tomés Mejia y Cotes No. 60
Arzoyo Hondo

SANTO DOMIGO

Tel: 565-8268

Telax: 4510 ARENTA DR (RCA}

ECUADOR

CYEDE Cia. Lida.

Avenida Eloy Alfare 1748

y Belgice

Casilla 8423 CCI

QuiTe

Tel: 9:011-593-2-450075
Telex: 38322548 CYEDE £

EGYPT

Intgrnational Enginedting Associates

6 El Gamas Strent
Agouza

CARD

Tet 71-21-681 348 0804
Telax: 93630 JEA UN
Cable: INTEGASSO

&L SALVADOR
IPESA de Bl Savador 5.4,
23 Avenida Norts 1223

SAH SAVADOR

Tol: 9-011-603-266-858
Telax: 301 20539 PESA SAL

ETHIOPIA
RT.I

175 rue Blome:
75016 PARIS
France

Tel: (1) 45 3108 06
Telex: 203376

Fax: (1)453109 18

FINLAND
Hewlett-Packard Finland
Fiatd Oy

Niittylanpotku IO

00620 HELSINK)

Tel: {80) 757-1013

Talex: 122022 Figid SF

Hewist-Packard Oy
Pilspankaltiontie 17
02200 ESPOD

Tel: (358/0} 88721
Fax: {358/0) 87 2277

Hewlgh-Packard Oy
Viinbrkate 3 C
40100 JYVASKYLA
Yol (358741} 2185 11

Hewlett-Packard Oy
Valtatie 57

0500 OULY

Tel: {358/81) 340 144

FRANCE
Hewlett-Packard France
Zi Mercura B

Rue Berthalot

13763 Les Milles Cedex
AK-EN-PROVENCE

Tel: 33-42-59-41-02
Talax: 410770F

Hewleti-Packard France
ZA Kergaradec

Rue Farnand Forest
29239 GOVEESNOU {Brest)
Tel: (98} 41-87-9%

Hewistt-Packerd France
Chemin des Moulles

Bolte Bostale 162

89131 ECULLY Cedex {Lyon)
Teh (33) 72-29-32-93

Telex: 310617F

Hewiett-Packard France
2., Mercure 8

Rue Barthslot

F-13763 LES MHLES Cédex
Alx-en-Provence

Tel: (33/42) 59-4 .02
Telex: 410770

Fax: 504872

Hemiett-Packard France
Parc Club des Tanneries
Batiment B4

4, Rue do is Faisanderie

6738 H/LINGOLSHERA (Strasbourg)

Tel: (88) 76-15-00
Tolax: 83014 1F

Fwiptt-Packard France
Parc o' activités Catiéra
Cuartier Joan-Mermoz

Avenue du Prasidant JF Kennedy

33700 MERIGNAC {Bordeaux)
Tek: {33) 56-34.00-84
Telex: 550105F

Hewiett-Packard France
Minipare-ZIRST

Chernir da Vieux Chéne
38240 WEYLAN (Grenobie}
Tal: {76] 80~38.40

Hewlatt-Packard France

Ruz de 'Hiterbaria

Le Patit Bal Air

44470 DARQUEFQU (Nantes)
Tol: 40-30-38-38

Tetex: 711085F

Hewletl-Paciard France

Parc Tertigire Héhiopolis

Pouts de Micy

45380 La CHAPELLE ST MESMIN
{Orléans}

Yol 36-43-53-55

Tolex: 783 487F

Howlolt-Packard France

Zong Industrielie de Courtaboau! -
1, av. du Canads

81947 LES ULIB Cedex (Orsay)
Tel: §9-82-80-60

Telex: H00D48F

R.T.I {Realisations
Telematiques Internationales)
175, rge Blomet

F-T50t5 PARIS

Ted {33/1) 45310006

Telex: 42/203376

Hewla-Packard Frante
Parc d'activités de Ia Poterie
Rue Louis Kerautel-Botmael
35000 RENNES

Yok 89-51-42.44

Telox: 7408 12F

Hewiatt-Pacicard France

45, rus des 3 Soeurs

Centre d'Affaires Paris Nord 1l
F-53420 Vilapinta

8.7, 80020

F-G5371 ROIESY

CHARLES OF GAULLE Cédex
Tek: (33/46)91-68-00

Telax: 232366

Fax: 532183

Hewlett-Packarg France

P.AT. Lavatine

3, rpe Jacques Monod

BF 185

T6136 MONT-ST-MGNAN (Rouen)
Tel: 35-59.19.20

Talex: TTO35F

Hewielt-Packard France
innopare

BF 167 - Vola n°7

31328 LABEGE Codox{T .Juse}
Tel 61.39-11-40

Telex: 531839F

Hewlatt-Packard France
Les Cardoulines

Batiment B2

Route des Dotines

Parc d'activiie de Yaibonne
Souphia Antlpolis

06560 YALBOMNE {Nice)
Tei: 83-65-35-40

Hewlati-Packard France
Parc ¢'activitd des Prés

1, Rug Papin Cedex

50658 VILLENEUVE D'ASCO
Tel: 20-8141-25

Telex: 160124F



FRENCH WEST Hewleti-Packard GmbH GUINEA Blue Star Lid. Computation and Messuremant
INDIES Vartriabezentrum Nord ATk 2-2-47/1108 Bolarum Re. Bystams (CMS} Ltd.
{Antilles) Kapstadtring 5 175, fus Plomet SECUNDERABAD 500 003 11 Mased Stresy
AT D-2000 HAMBURG 60 75015 PARIS Tet: 72057, 72058 go60
175, Fue Siomet Tai: 40.40-63.504.0 Fearne Tatex: 6155459 TEL-AVY
750'15'; Amsm Telex: 021 B3 032 hphh d Tel: {1345 31 09 06 Gabls: BLUEFROST Tel: 386 368
FRANCE Hewlett-Packard GmbH Tefex 203376 Biue Star L1c. Telex: 33558 Mokt I
Tel: (1) 453109 08 Geschifisstelie Fax: (145310818 1., 77603 Poornima ITALY
Telex: 203376 Heidaring 37-38 Maruthunkuzhi .
Fax (11453109 18 £-3000 HAMMOVER 61 HONG KORG TRIVANDRUM 535 013 Hewlett-Packard Itatiana Spa
Tot: (49/611) 57060 Hewlell-Packard Asia, Ltd. Tet: 65799, 65820 Via G. di Vitlorio 10
9/611) ' 20004 CORSICO (M)
GABON Fax: (497511} 5706-126 22/F, West Tower Bond Centra Teex: 0884259 ' {
89 Queensway Centzal Cabla: BLUESTAR Tel: 02744508351
RZT.I: Cmuun Hewlett-Backerd GmbH HONG KONG Fax; 02/4400064
Distribulion/Services Geschiftsstelle Tal: {852/5) B48-7777 Hewlelt-Fackard India "
B.P. 3894 ., : : Hewleti-Packard italiana Spa
DOULA, CAMEROON Rosslauer Weg 2.4 Fax. (86215 886-4907 Meridian Gommercial Complex Via Nuove fivoltana 85
' D-6600 MANNHEM Cable: HEWPACK HONG KONG S Floor DO030 LIITO (e
g’ﬁz ;0:21;;; ?-Ti- France.} Tel: 49-0621-70-05-0 & Windsor Place Tol: 0217575 1 (M)
el Tetex: 462105 hpmhen danpath g
Telex: 970/5385 " ICELAND NEW DELHI 110 001 Fax: D2/7576230
Hewiel-Packard GmbH Hewlett-Packard ioeland ) !
RT1 Tok $1-113848 11 Hewlatt-Packard llakiana Spa
T Gaschittsstele Hoeldabaika 9 Tolex: 31-4935 HPNDIN Via Emila 51/C
175, rua Blomet Messerschmittstrasse 7 112 REVIIAVIK ' 8 e
75015 PARIS D-791C NEUULK Tel: 354-1-67- 1000 40011 ANZOLA
France Tel: 490731.70-73-0 Telex: 37408 lNGO:GdESEA . DELLEWLIA (8C)
Tel: (1) 45 5109 06 Telax: 0712818 HP ULM-D Fax: 3641673034 BERGA Indonesia P.T. Tel: 051/731081
Telex: 203378 P.0.Box 496/Jki. Hewlalt-Packard Htaliang Spa
Fa (1) 453108 18 :ﬁ:ﬁ::;;zd Gmbh INDIA J1 Al Muls 62 Via M. Risci 17 - Palombing Nusve
JAKARTA :
Computer products are said through 80100 ANCONA
GERMANFFEDERAL  Cooiie iy Sl Sa L. Al compate apars LTS Tok 0711885782
8 Tet: (0911) 5205-0 and mainfenance service is 0N6 (. prpaal JAKARTA Hewiott-Packard faiana Spa
Hawief-Packard GmbH Tolex: 0623 850 honbg through Computer Makntanance Corp, Traversa 98C Giulio Pstroni 19
Veririsbzentraie Dewischiand ) Blus Star Ltd BERCA indonesla P.Y. 1124 SAN
Mewiat-Packard-Stratse Hewlati-Packard GmbH 8 "g Pm i £.0.Box 2487/ Jkt Tol: 0B0/410744
Postiach 1641 Vartriebszentrum Retingen e ot Aniars Bidg., 12th Floor Fax: DAOA1TESY
[-6350 BAD HOMBURG v.4H Beriiner Strasse 111 7 Sardar Patel Colony JI. Medsn Merdaka Selatan 17 ax
Tel: (Q6172) 4006 D-4030 AATINGEN T"“I, &;ﬁg‘;g“ JAXARTA-PUSAT Hawlett-Packard Haliens Spa
Talex: 419 844 hpbhg Postfach 31 12 ot ' Tol: 21-340417 Via Pringips Nicole £3G/C
Teb 102907) 494 Tolex: 0121-234 oo 48748 BERSAL A €5126 CATANIA
Hewletl-Packsrd Gmbi Tetox: 560 070 hprad Cable: BLUE FROST FEIRK: 4010 DERAL L Tal: 085/371087
Geschitisstels ' Biue Star Lid BERCA Indonegia P.T. Fax: 095/368569
Keithstrasss 24 Hewlett-Packard GenbH e Star Lid, Jalen Kutat 24 a
©- 1000 BERL 30 Variriabszentram Mucher 407 “;3‘“&:22"% \ SURABAYA Hevdatt-Packard Halian Spa
ek (030} 2196 04-0 Eschenstrassa & T’me!_ o881 67780 Tol: 67118 Via G Di Vitsorio @
Telax: (18 3405 hpbin d 3028 TAUFKIHCHEN Tolex: 0846.430 BSLEIN Tolex: 31146 BERSAL $B 20063 CERNUBCO S/N (1)

) Tel: 45-89-61-2070 3 Cabit: BERSAL-SURABAYA Tel: 02/323851
Hewiatt-Packard GmbH Yoless: 8522985 hpmeh Coble: BLUESTAR Fax: 0219237748
Verbindungsstells Bonn ’ Blue Star Lid :

Friadrich-Ebert-Alles 26 Hewisti-Packard GmbH ue Star Lic. IRAG Hewleti-Packard italiana Spa
5300 BONN Geschiitsstelle Sahas Hewiett-Packard Trading S.A Via Sacco & Vanzelti YA
Tel: (9228) 234001 Envisalioe ; H:;: ";" Yavarker Marg Sanvics Operation 50145 FIRENZE
Tolex: 8863421 7517 WALDBRORN 2 rabhadev: Al Marsoor Glty 608/10/7 Tol: 455/31852
Postuch 1251 BORMOAY 400 025 BAGHDAD Fax: 055/373065

Hewleti-Packard GmbH Tek [0?2'«5.} 8090 Tel: 422-6155 Tek 551-40-73 i
Vertriebszentrun Slidwest Telax; 782 838 hiepk Tetex: 01171133 BSSS IN Taiox: 212-4565 HEPAIRAG K Eiawleﬁfacimrd Hallana Spe
Schéckmd;;:.asse 2 Cable. FROSTRLUE Viale Brigata Bisagno 2
D-7030 BOBUNGEN 151 ¥
bosttach 1427 GREAT BRITAIN Biue Star Lt IRELAND e
Tel [49/7031)645 See United Kingdom  "eyen. 18 Vishwas Colony Hewil-Packerd reland 4 Fax 0104501733
Fax: (49/7031) 45429 g Alkapari, BARODA, 380 005 Tample Huuse, Tempie Road "

: Tek: 5235, 85236 Etackrock, Co. DUBLIN Hewieil-Packard aliang Spa
Hewleit-Packers GmbH GREECE Cable; BLUE STAR Tei: (353/1} BE3399 Via Orazio 16

Zeneralbereich Mkig
Herrenberger Strasse 130
D-7630 BOBLINGEN

Tel: (49/7031) 140

Fax: (48/7031) 14-2980

Herwiatt-Packard GriH
Geschitsstolie
Schigatatr. 282
D800 GORTMUND-41
Tol: (0231) 45001
Tatax: 822858 hapdod

Hewlati-Backard ginbh
Reparaturzentrurs Frankfurt
Berner Strasse 117

6000 FRANKFURT/MAIN 60
Tef; (069) 5000010

Telex: 413240 hpffm

Hewlatt-Packard Hellas
32, Kiffissias Avenug
15125 Amaroussion
ATHENS

Greaca

Tel: 8828811

Tetex: 216588 hpat gr
Fax: 6832074

GUATERALA

IPESA DE GUATEMALA
Avenida Relorma 3-£8, Zena 9
GUATEMALR CITY

Tel: 318627, 317853,66471/5
9-011-502-2-316627

Telox: J055785 IPESA GU

www.valuetronics.com

Blue Star Lid.

7 Hare Stroet

P.0. Box 506

CALCUTTA 700 001

Tek 230131, 230132
ol 08 1-61120 BSNF IN
Cable: BLUESTAR

Biue Star L1d.

13 Communlty Center
hiaw Friends Colony
NEW DELI 110 065
Tek 882547

Telex: 031-2463
Cable: BLUEFROST

Talax: 30438

Hewlgti-Packard L,

75 Betfast Rd, Carricklargus
Beifast 8738 8PH
NORTHERN /RELANE

Tol: 08503-67333

Telex: 747626

ISRAEL

Hidar: Electronic instrument Ltd,

P.0. Box 1270

JERUSALEH 91000

16, Ohallav 51.

JERUSALEM 94467

Tel 533 221, 553 247
Telox: 25234 AB/PAKRD I

80122 NAPGLE
Tol: 081/7611444
Fax: 081/680164

Hewiatt-Packard itellana Spa
Via Pellizzo 16

35128 PARDVA

Tol 046/8070166

Fax: B48/T73097

Hewlat!-Packard lizlana Spa
Via Ded Tirtoratio 200
(0144 ROWA

Tel: 06/54831

Fax: 06/5408710



SALES OFFICES
Arranged alphabetically by country {cont’d)

ITALY (Cont'd}

Hewlatt-Packard ializna Spa
Corso Svirzera 185

10148 YORIRO

Yal: 911/744044

Fax: 011/7710815

tVORY COAST

Sta lwoirisnne des Techniques
de 'informatique

immeuble C.N.A. - Se etage
Avenue General da Gaulle
P.0. Box 161

ABIDUAN 01

Tek 32 1227

Telex: 22148

Engineering Business Concept {E£.8.C.}

. Angle Avenue J. Anoma et Bd.
République

08 B.P. 323 ABIDJAN 08

Tok 325024, 414870

Fax: 3837 90

JAPAN

‘Yokogawa-Hewlett-Packard [1¢,

Nihon-Seimei Akita
Chuo-Dori Bidg,
4-2-7 Naka-dori
AKITA, 010

Ted: (81/188) 38-5021

Yokogawa-Hewiett-Packard Lid,

152-1, Onna

ATSUGH, Kanagawa, 243
Tet: (B1/462) 25-G031
Fax: {81/482) 25-6084

Yokogawa-Hewlett-Paekard L.

3-1 Motoghibe-Cho
CHIBA, 250

Tei: (31/472) 25-7103
Fax: (81472} 210382

¥ohogawa-Hewiett-Packard Lid,

Dai-3 Hakata-Kaisei Bldg.
13- Hakata-eki Mingmi
Hakata-Kur, FUKUOKS 812
Tel: (83/92) 472-8T1

Yokogaws-Hewislt-Packare 1.1d.

Nihan-Dantal-Seimss-
Koriyama Bldg.

21-10 Toramary-Che,
Koriyarsa FUKUSHIMA, 963
Tel: (B1/248) 38.7111

Yokogawa-Hewlett-Packard Lid,

Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-don, Kakaku
HIROSHIMA, 730

Tel; {81782} 24 1-0611

Fax: (31/82) 2410619

Yokogawa-Hewiett-Packard Lid,

issai Bldg.
2-3-17 Takszono, Tsukuba
1BARAG!, 305

Yokogawa-Hewlett-Petkard Lid.

ite Mitsud Bldg.
1-4-73, Sanne-maru
Wito, EBARAKI 310
Tel: {81/202) 25-742¢

Yokagaswa-Hewlett-Packard |tel,

Towa Building 2-2-3
Kaigan-dorl, Chutmbu
KOBE, 650

Tel: (81/78) 392-4791
Fax: (61/78) 302-4835

Yokogawa-Hewletl-Packard Lig.
Kumugaya Asahi £2 Bldg.

34 Taukuba

KUBIAGAYA, Saftama 360

Teol: [81/485) 24-6563

Fa: {81/485) 24-9050

Yokogawa-Hewletl-Packard LIG,
Shin-Kyoto Cénter Bidg.

614 Higashi-Shiokaji-che
Karasuma-Nighi-ra, Shickeji-Dori
Shimogyo-Ku, KYGTO, 600

Yek (B1/75) 3430824

Fax: (81/75) 343-4356

Yokopawa-Hewlett-Packard Lid.
Wito Mitsul B,

#-4-T3, Sanno-Maru

MITS, ibaraki 316

Tel: (81/292) 25-7470

Fax: {81/292) 31-858%

Yokogawa-Hewlett-Packard Lid.
Hapano-Tokyokaijyo Bidg.

1081, Minamiagats-Machi
Naganc-Shi, NAGANC, 380

Tal: (81/262) 24-8012

Fax: (§1/262) 24-B016

Yokogawa-Hewiett-Packard Lid.
Nagoya Kokusai Genter Bullding
1-47-1, Nagono, Nakamurg-ku
NAGOYA, ACHE 450

Tel: (81/52) 571-5171

Fax: {81/52} 565-0886

Yokogawa-Hewiat-Packard Ltd.
Sal-Kyo-Ran Building

12 Dote-cho

OOMIYA-SHI SAITAMA 330

Tat (0456} 45-8031

Yokogwwa-Hawlet-Backard i.\d,

Chuo Bidg., 5-4-20 Nishi-Nakajima

4-20 Nishingkajima, 5 Chome,
Yodogawa-ku

OBAKA, 532

Tel: {81/6) 3048021

Fax: (84/6) 304-0218

Yokogawa-Hewlsit-Packard Lid.
1-27-15, Yabe

BAGAWIHARA Kanagawa, 229
Tek: (81/427)58-1311

Yokogawa-Hewlatt-Packard Ltd.
Hamamtsu Motoshirs-Gho Daichi

Seimei Bidg 219-21, Moteshiro-Cho

Hamamatsu-ghi
SHIZUOKA, 430
Tet: (B1/534) 56-1771
Fax: {81534} 552371

Yokogawa-Hewistt-Packard Ltd.
Shinjuke Dalleh! $eimai Bidg.
Nishi Shinjuku 2-7-1,
Sranjukuku, TOKYD 163

Tel: (81/3) 3484511

Fax; {81/3) 348-T869

Yokogawa-Hewleit-Packard Ltd.
9.1, Takakura-cho

Hachiof-shi, TOKYD, 192

Tal: 81-426-42-1231

‘Yokogawa-Hewlsti-Packars 116,
Tokyo-Nissam-Minato Bidg.
1-6-34 Konan, #inato-Ku
TOKYC 108

Tal: (81/3) 458-5411

www.valuetronics.com

Yokogawa-Hewiett-Packard L1d.
28-21 Takaido-Higashi, 3-chome
Suginami-ku TOKYD 168

ok {03} 3318111

Tetex: 232-2624 YHPTOK

Yokogawa Hokushin Electric Corp.
YEW)

Shinjuku-NS Bldg. 10F

832 Nokacho 2 Chome
Shinjuku-ky

TOXY0, 163

Tel: (3} 349- 1858

Telox: J27584

Yokogawa-Hewlett-Packard Lid.
Toyosa-Toxyo-Haljo Bidg.

1-179 Miyuki-Hon-Cha

TOYODA 472

Yel: (817565} 27-5611

Yokogawa-Hewlett-Packard Lid,
Chiyodaseimel-Utsunomiya Bldg.

2-3-1, Choorl, UTSUNOMIYA, Tochigi-

$hi320
Tol:{81/286) 331163
Fax: (B17286) 331175

Yokogawa-Hewtett-Packard Lid.
Mo. 2 Yasuda Bldg.

2-32-12, Tsuruyo-Choy
Kanagawa-ku, YOKOHAMA 221
Tel: (§1/45) 312-1262

Fax: {§1/45) 311-B328

KENYA

ADCOM Lig, Inc., Kenya
£.0. Box 30070
NARROB!

Tel: 331055

Telox: 22635

KOREA

Samsung Hewletl-Peckard Co. Lid,
Dongbang Yeoeuido Building

361 Yeoeu! Do-Doeng
Youngieungpa-Ku

SEQUL, 150

Tel: (§2/2) 784-4666, T84-2666
Fax: {82/2) 784-T084

Telox: 26156 SAMSAN X

KUWAIT

Al-Knaldlya Trading & Comtracling
£.0. Box 830

SAFAT 13009

Tol 24249 10,241 17 26

Telax: 22481 AREEG KY

Cabe: VISCOUNT

LEBANON

Computer tnformation Systems S.AL.

Chammas Suilding
P.0. Box 116274
BORA BEIRUT
Tel:893113.58 1635
Talex; 42306 chacis le
Fa: 58 18 34

LUXEMBOURG

Hewlet!-Packard Belgium S.A/NV.

Bivd de la Wolawe, 100
Wolkwedal

B-1200 BRUSSELS

Tol: {3272} 7613111
Telax: 23-484 paloben bru

MADAGASCAR
RT4

175, Fue Biomet

15015 Paris

FRANCE

Tol: (V45310506

Tix: 203376

Fac {1345 3108 18

MALAWI
Systron (Privete Lid.
Manhattan Court

£1 Second Street
£.0. Box 3458
HARARE

Zimbabwe

Yel: 739881/730885
Tolex: 412¢

Fax; 70 20 08

MALAYSIA
Hewlstt-Packard Sales (Malaysis}
Sdns, Bhd.

§th Floor

Chung Khiaw Bank Building

48, Jalan Raja Law!

50350 KUALA LUMPUR, MALAYSIA
Tal: {50/3) 250-8555

Fax: (80/3) 291-5485

Pratat Enginoering
P.O.Box 817

Lot 8524, Section 64

2374 Pending Road
Kuching, SARAWAK

Tai: 36299

Teiex: 70904 PROMAL MA
Gabia: PROTELENG

MALTA

RTL

175, Rua Blomet
75013 PARIS
France

Tel: (1145 910908
Telox: 203376

Fax (1453109 18

MAURITAMIA
RY.i.

175, Rue Blome!
75015 PARIS

France
Tol:{1)45310906
The 203576

Fax: (1) 45 31 08 18

MAURITIUS
R.TA.

178, Aue Blomet
75015 PARIS
France

Tel: (1) 45310806
Yolex: 203378

Fax: (1453100 18

MEXICO
Hewlett-Packard de Mexico,
A de GV

fip Nio No. 4048 Deap. 12
Frace, Gordoba

JAREZ, Mexico

Tei: 161-3-15-82

Hewistt-Packard da Mexico,

SA deCV

Condominic Kadereyts

Giroutio ded Mazon No. 186 Desp. 6
Col. sl Prada - 76030

QRO, Mexico

Tal: 463-8-02-71

Howlett-Packard de Mexico,
SA. deCV.
$hont Morelos No. 299

Fraccionamiento Loma Bonita 45068

GUADALAJARA, Jalisco
Tet: (52/36) 314600
Telex: (884 186 ECOME

Hewlett-Packard de Maxico,
SA.deCV,

Maonta Peivoux No. 111

Lomas da Chapultepec

11000 NEXICO, OF,

Tok (52/5) 536 7633

Fax: {62/5) 595 42 04 {Ext 323%)

Hewlett-Packerd de Mexico,
$A daCV

Ciza del Valle

409 Ote. 4th Piso

Colonia dal Valle

Municiplo de Garcla

68220 MUEVD LEON

Tel: 83-78-42-40

Talax: 3824 10 HPMY

Hewislt-Packard Co,
Latin America Reglon
Customer Suppor! Genter
7208 KW, 318t Bt
WAL FL 33122

United States

Tat: {305) 5930465
Telex: 441603 HPMIAME
Fax: 598-0277

Hewlett-Packard de Mavxico,
SA.daCV.

Bivd. Independancia No. 2000 Ote.
Ote Zerpiso

Co 1 Estrella

27010 TORREON, COA.

Tel: 52/17118 2201

MOROCCO
Sicotel

Complexe des Habous
Tour C, avenue des Far
CASABLANCA 01

Tek 312270

Telex: 27604

R.IL

175, Rue Blomet
75015 PARIS
Frdngs

Tel: {14631 09 08
Tix: 203376

Fax: 113453108 18

Socofren Maroe

164, Bovievard 1Y Anfa
CASABLANCA

Tel: 36 08 84 360177
Telox: 23040

NETHERLANDS
FewiaH-Packard Nederund
Starthaan 6

1187 XR AMSTELVEEN

Tal: (317203 5476911

Telex: 13 216 HEPA NL
Fax: (U203 471825



Hewieit-Packard Noderland 8.V,
Bongerd 2

HL 2900AA CAPELLE A/D JBSEL
Tek: 31-20-51-8444

Telex: 21261 HEPAC NL

Hewletl-Packard Nederland B.V.
Pastoor Petersstraat 134135
PO. Box 2342

NL 5600 CH ENNDHOVEN

Tel: 31-40-32-6611

Telax: 51484 hepas ni

Fax: (31/40) 446546

NEW ZEALAND
Hewiait-Packard {N.2.} Ltd.
5 Owans Roed

P.O. Box 26-189

Epsom, AUCKLAND

Tk 154/0) 605651

Fax; (84/5) 600-507

Hewlett-Packard (N.2.} 11d.
186-190 Witis Streat

P0. Box 9443
WELLINGTON

Tel: (64/4) 820-400

Fax: (B474) 843-380

NIGER

SITEL

Immeuble fe General
Avenus General de Gaulle
PO Box 181

KBIDJAK 01

ivory Congt

Tet: 32 12 27

Telex: 22149

NIGERIA

Management information Systerns Lid.

3 Gerrard Road, kay
LAGDS

Tel: 68 08 87

Telax; 23582

Fauw: 68 54 87

NORTHERK IRELAND
See United Kingdom

NORWAY
Rowletl-Packard Norwgy A/S
Oestertdaien 16-18

B.0. Box 34

N-1345 OEETERAAS

Tol: (47/2; 24-8090

Tolox: 76621 HPNAS N

Hewlett-Packard Norwsy A/S
Boemergt. 42

Box 2470

N-G37 SOLHEMBYIK

Tel: {5/28) 10 12

OMAN

Suhali & Saud Bahwan
P.0.Box 168
MUSCAT/SULTAMATE OF ORAN
Tek 7937 4%

Telax: 3585 mb

Fax: 796158

miac LLG

£.0, Box 9136

WA AL FAHAL/SULTANATE
OF OMAR

Tet: 70-77-27, 70-77-23
Teken: 3865 Tawoos On

PAKISTAN

Mushio & Company Ltd.
Hotssg No. 15, Straat No. 18
Sector F-8/3

1LAMABAL

Tol: 824545

Telax: 54001 Muski Pk
Cabla: FEMUS Islarmabad

Mushko & Company {14,
Quosman Chambers

Abduflah Haroon Road
KARACHI 0302

Tet: 524131, 524132

Telax: 2834 MUSKO PK
Cable: COOPERATOR Karachi

PANAMA

Electronico Balboa, 5.4,

Calia Samuel Lewis, £, Alla
Apartado 4920

PANASEA CITY

Tek: 9-011-507-636613

Tebox; 3683483 ELECTRON PG

PERU

Cla Elactro Médtica 5.A. (ERMED)
1.0% Flamencos 145, Ofc. 301/2
8an isidro

Caslliz 1038

LIMA 1 Pore

Ted: 8-011-511.4-4 14325, 41-3705
Telox: 38425257 PE PB 8IS

PHILIPPINES

The Onling Advanced Systema Corp.

2nd Flpor, Elactra House
115~ 117 Evieban Sireei
$.0. Box 5%

{ agasp! Vikags, Makall
Metro NAMILA

Tei: 8153810 {up to 16}
Tolex: 63274 ONLINE PN

PORTUGAL
Mundinter intercambic
Mundlal de Cormmercio
Avenida Antonio 2761
LISBON

Teh 53 2134, 632137
Teiax: 16691

GPC Instrumantacas
Torre de Santo Antonio
rue Gregori Lopes, Lote
Restelo

1400 LISBOR

Tei: 617343/44/45/46
Telex: 27432/26054

Fax: 617345

CPLSL

Fug e Costs Cabrat 575
4200 POKTO

Tel; 483122

Telex: 26054, 27432

Fax: 48 87 21

PUERTO RICO
Howlett-Packerd Puerto Rico
Box 4048

Aguadilie, PR 00605

Tel: (809} 861-5235

www.valuetronics.com

Hewigti-Packard Puerto Rico
1 Munoz Rivera Avenue
Esu. Calle Ochoa

HATSO REY, 00918

Tol: (809} 754-7800

QATAR

Qater Detamation Systsms
P.0. Box 350

DOHA

Tol: 4132 82

Tix; 4833

Fax: 42 63 TE

REUNION ISLAND
ATE

175, Rua Biomet

75015 PANIS

France

Tot: {33/1) 45310806

Telox: 427203376

RWANDA
RYL

175, Rye Blomet
5015 PARIS

France

Tel: (33/1) 45310906
Telax: 42/203376
Fax: (1}45 3108 18

SAUD! ARABIA

Modem Eltronics Establishment
P.O, Box 281

Thuobgh

AAKHOBAR 319562

Tol: 3951760, 8951764

Telex: 671 106 HPMEEK 5J
Cabie: ELECTA AL-KHOBAR

Modern Electronics Estabiishment
P.0. Box 1228

Rede: Piaza, 6th Floor

JEDDAH

Tol: 844 95 28

Telex; 4027 12 FARNAS 8J
Cable: ELECTA JEDDAH

Modern Eiectronics Establishmment
P.0.Box 22015

RIYADH 11495

Tel: 4763030

Tedox: 402040 MEERYD &J

SCOTLAND
See United Kingdom

SENEGAL

25C

16, rue Tolbiac

B.P.3716

DAKAR R.P. )
{Piease contact R.T.1. France)
Tek: {221) 222248

Telox: 606/671

R
175, Rus Blomat
75015 PARIS
France

Tel: 45310006
Talox; 203376

Eax: (11455109 18

SINGAPORE
Hoawlett-Packard Singepore Lid.
1150 Depot Road

SINGAPORE, 0410

Tei: (65) 273 7388

Fax: (65) 278 8690

SOUTH AFRICA

Hi Parformance Systems (Ply.) Lid.

P.0. Box 120, Howard Place
CAPE TOWN 7450

Tek: {27/21)53-7954
Fap:{27/21)53-57192

Hi Performance Systams {Pty.} Ltd,

Private Bag Wendywood
SANDTOM 2144

Tel: {27/11) 8025111
Fax: (27/11) 8026332

SPAIN

Hewlett-Packard Espaficla, .4,
Avda, Disgonal, 605
08026-BARCELONA

Tel: (34735401 9100

Tetex: S26(3 hphee

Blibao {Vizcaye} Sales
Hewlett-Packard Espadol, 5.A.
Avda. Zugazarte, B

48930 - Las Arenas - YIZCAYA

Hewlett-Packard Espaiiold, S.A.
Crin. N-V1, Km. 16, 500

Las Rozas

E-MADRID

Tal: (3471} 6370011

Tejax; 23516 HPE

Hewieit-Packard Espariofa, 5.4,
Avdan, §, Francisco Javier, S/N
Planta 1. Edificio Sevilla 2
E-8EVILLA 5, BPAIN

Tok: (34/54/64) 4454

Tedax: 72033

Hewiott-Paskard Espafiols, §.A.
Isabel La Catolics, 8

46004 VALENCLA

Yok (34/6) 351 58 44

Telox: 63435

Fax: {34/81 35150 44

Hawigit-Packard Espaficla, S.A,
Avdn, de Zugazarie, 8

48030 - Las Arenas

VICAYA

Tl {34/4) 484 32 55

Telex: 33032

SUDAN

Mediterranean Engineering &
Frading Co., Lid.

£.0. Box 1025

KHARTOUM

Teoi: {248) 49184

Tolex: 24052

RTL

175, Rue Blomet
T5015 PARIE
France

Tol: (11453109 08
Tix: 203376

Fax: (1145310918

SWEDEN
Hewieft-Packard Sverige AB
{istra Tuligetan 3

20011 MALMO

Box 6132

Te: (46/40} 702 70

Telox: (854) 17886 (via Spanga
cffice)

Fax: (46740} 97 74 18

Hewdelt-Packard Sverige AR
Elementvagen 16

5-7022 7 SREBRO

Ted: (49719} 10 48 80

Tolax: {B54) 17888 (via Sphnga office)

Hewlett-Fackard Sverige AB
Sketholtsgatan 9, Kisia

P.O. Box 18

$-16483 KISTA

Tel: 46/8/750-200

Telex: {B54} 17896

Telgtax: (08) 7527781

Hewlelt-Packard Sverigs AB
Box 266

Topasgatan 1A

542123 YASTRA-FROLUNDA
{Gothentirg)

Tei: {031) 801000

Tolax: (854] 17866 (via Spinga
eitica}

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clareatrasse 12

CH-4058 BAGEL

Tel: (41761} 68159 20

Fax: {41/61) 68198 59

Hewlett-Packard {Schwelz) AG
7, rue du Bols-du-Lan

Case postale 365-1366
CH-1217 MEVRIN ¢

Tal {41/22) 7804111
Talgx:27333 HPAG CH

Howdett-Packard {Schweiz) AG
Altmend

€H-8967 WIDEK

Tel: (44/57) 321 114

Talax: 53933 HPAG CH

Fax: [41/57)321 475

SYRIA

Middle East Electronics
P.0.Bok 2308

Abu Rumaneh
DAMASCUS

Tel: 334592

Tolex: 411 771 Moasy

TAIWAN

Hewlett-Packard Taiwan L6,
Taiped Office

8th Floor, Hewlett-Packard Buliding
337 Fu Hsing North Roed

YAWE

Tek 02) T12-0404

Tebox: 24430 HEWPACK

Cabile: HEWPACK Taipe!

Hewleti-Packard Tatwan Ltd.
THM Office

2, Huan Nan Road

CHUNG L, Taoyuan

Tek: 034) 929-586




SALES OFFICES

Arranged alphabetically by country (cont’d)

TAIWAN {Cont'd)

Hawlott-Packand Taiwan Lid.
Taichung Office

5FL, 67.56¢.3,

Wen-Hsin Road,

TAICHUNG

Tek: (04) 2541201

Howlett-Packard Yaiwan Lid.
Keohgirng Dffce

1VF, 456, Chunyg Hsizo 18t Road
KAOKBIURG

Tel: (07)2412318

TANZAMIA
Agdeom Lid, inc. Kenya
P.0. Box 30070
HAIROB!

Ketiya

Tel: 33 19055

Telex: 22633

THAILAND

binimesa Go. Lid,

2540 Qukummit Avenus
Bangna

BANGKOK 16260

Tel: 862-3%8-6953

Teiex: Ba439 Simonco TH
Cabie: JNIMESA Bangkok

TOGO

SLTEL

immeuble le Genaral
Avenus General de Gaudle
P.0. Box 161

KBIDJAR 01

Iyoey Coast

Tei 321227

Telox: 22148

Societe Africaine De Promotion
immaubls Sagab

Rue d'Makpame

P.0. Box 4150

LONE

Yol 21-62-88

Tolex: 5357

TRIMIDAD & TORAGO
Caribbean Telecoms Lid,

Corner MoAtister Street &

Eastern Main Road, Laventille
P.O. Box 732

PORT-OF-SPAIN

Toi: 6244213

Taloe: 22561 CARTEL WG

Cabia: CARTEL, PORT OF SPAIN

Gomputer and Contrals Lid.
P.0, Box 51

1 Taylor Street

PORT-OF-8PAIN

Tel: {309} 622-7718/622-7985
Telax: 38722768 COMCON WG
LOOGO AGENCY 1264

TUNISIA

Preaision Electronigue
5. nue de Chypre
Muluetievile

1002 TUWIS BELVEDERE
Tunlsiz

Yok 7850 37

The: 13238

TURKEY

EM.A,

Madiha Etdem Sokak No. 41/8
Yenisehir

ANKARR

Tei: 131 4685, 131 9175
Telex: 46912n smset

Cable: EMATRADE ANKARA

Hawlett-Packard Bilgisayar Va Olcum

Sistemnieri A5, {Headguarter)
Mesritiyet Mah. 18 Mayis Cad.
Nova-Barsn Plaza Kat: 11-12
SI8L1 / ISTANBUAL

Tek 1752070

Telon: 39150

Fax 171572892

Hawleti-Packard Bilgisayar Ve Oloum

Sistemleri A.5.
Paris Gaddesi No 3
Ciare 9

GE670 ANKARA
Tol: 12681 13
Telax: 46180

Fax: 125 47 45

UGANDA

Adeom Lid, Inc. Kenya
P Q Box 30070
NAIROBE

Kenya

Tol: 33 1955

Telax: 22639

UNITED ARAB
EMIRATES

Emitac Lid.

£.0. Box 1841

SHARSAH

Tol: 581161

Talex; 48710 EMITAC EM
Cable: EMITAC SHARJAH

Emitac Ltd,

P.O. Box 2711

ABU DHABE

Tel: 82041820

Cabia: EMITACH ABUDHABI

Emitac Lid,
P.0. Box 8391
DUBAL

Tel: 377691

Emitac Lid,

P.0. Box 473
RAS AL KHAIMAH
Tel: 28133, 21270

UNITED KINGDOM

ENGLAND
Hawlgtt-Packard Lid,
Customer Infermation Gandre
King St. Lane

Winnersh, Wokingham
GB-BERNSHIRE RG 11 5AR
Tol: (44/734) 784774

Tobox: 8474718

Fax; 777285

Hawlett-Packard Lid.

Mitier House

The Ring, BRACKNELL
Barkshire RG12 1XN

Tek: (44/344) 424-808

Faot: {44/344) 880015, Ex 56023

www.valuetronics.com

Howlett-Packard 112,
Customer Sales & Support
Building 1, Filton Road
Stoke Gittord

BRISTOL, BS12 807

Tel: (44/272) 236008

Hewlott-Packard Ltd.

Oakfiaid House, Oakfisld Grove
Cliftors BRISTOL, Avor: BSE 28N
Tel: 44.272-735 808

Telax: 444302

Hewtett-Packard L.

9 Hridews! Place

LOKDON EC4V 6BS

Tek: (44/583) 6565

Fax: (44/583) 6585, Ext 4713

Hewlett-Packard Lid,
Heathside Park Rd.
Cheadie Heath, Stotkport
GE-MANCHESTER SK3 ORB
Tol: (44/61) 428-0825

Tolex: 658068

Fax: 4955009

Hewlett-Packard Lid,
Harman House

No. 1 George St
Uxhridge,
GE-MIDDLESEX UBE 1YH
Telt: (44/885) 72026
Telox: 843135

Fax: TI884

Howiett-Packard Ltd.
Pontefract Foad
HORMANTON,

Wast Yorkshire WS 1RN
Tol: [44/924) B45-568
Fax: (44/524) B36-6%1
Telex: 557355

Hewiats-Packardg Lid.

The Quadrangle

108118 Stalion Road
REDHILL, Surray RHT 198
Tek 44-737-686-55

Telex: 947234

Hewlatt-Packard Ltd.

Avon House

435 Stratford Road

Shiirfey, SOLMULL, West Midiands
B9C 4BL

Tel 44-21.745-8800

Talex; 338105

Hewialt-Packard L.td.
Heathside Park Road
Chaadia Heath, Stockport
Cheshire 543 ORB

Telk (44/61) 4280828
Fax: (54/61) 495-5008
Telex: 68065

Hewleft-Fackard Lid.

Harman House

No. 1 Georgs Streat
UXBRIDGE, Middlesex UBB 1YH
Tol: (44/885) 72020

Fax; [44/855} 73664

Hewletl-Packard Lid,

King Streat Lane

Winnersh, WOKINGHAM
Borkshire RG11 5AR

Tok 444/734) T84T

Faxt: {44/734) 777285 Ext 52285

MORTHERN IRELAND
Hewlett-Packard {irstand) Ltd.
Carrickforgus lndustrial Centre
75 Beifast Road, Carricktergus
GO, AMTRM BT38 8PM

Tef: 08603 67333

Unit$

Bridgewood House
Newforge Lane
Malona Road
BELFAST BTO5 NW
Tal: [353/232) 864-851
Fax: {353/232) 665-619

SCOTLAND
Hawlett-Packard L1d.

173 Springbum Place
Collage Miton Norih
EAST KR.BRIOE, 574 5NU
Tel: 035-52-49261

Fax: D3652-35928

Talex: 11615

Hewlstt-Packard Lig.
SOUTH QUEENSFERRY
West Lothian, EH3G9TG
Tel: 031-331-1188

Fax: 031-331-7412

UNITED STATES
Huwiast-Packard Co.
Customer Information Center
Tel: 1800} 752-0000

Haurs: 8:00 AM to 500 PM
Pagific Time

Alabama
Hawlatl-Packard Co.
2100 Riverchase Certer
Building 100 - Suite 118
BIRMINGHAN, AL 35244
“Tel {205) 088-0547
Fax: (205) 988-5308

Hawlatt-Packard Co.
620 Discovery Dr.
HUMTSYILLE, AL 35806
Ted: (265) 836-2000
Fax; {205) B30-1427

Alaska
Hawlett-Packard Co,
400G Old Seward Highway
Suite 101

ANCHORAGE, AK 29503
Tek (B07) 563-8855

Fax: {807} 5617409

Arizona
Hewiatt-Packard Co.

B80BC Polnte Parkway West
PHOEMIX, AZ 85044

Tek: (802) 273-8000

Fax: {602} 273-8080

Hewiatt-Packard Co.
3400 East Brilanafa Dr.
Bidg. £, Suite 124
TUCSOR, AZ 85706
Tak: {602) 573-74G0
Fax: {802} 573.7420

Arkansas
Hewleti-Packard Co.
10816 Exetutive Center Dr
Conway Bldg. Suite 116
LITTLE ROCK, AR 72211
Ted: (801) 225-T178

Fax: {501} 221-3614

California
Hewlett-Packard Go.
26701 W. Argoura Rd,
CALABASAS, CA 91302
Toi: {§18) B80-3400
Fax: {8 18 BB0-3437

Hewlett-Packard Co.
353 Lakesidu Dr
FOBTEN CITY, CA 54404
To: {415} 375-8400

Fax: {415} 374-8405

Hewlett-Packard Co.
1907 North Gateway Blvd,
FRESNO, CA 93727

Tel: {208} 252-8652

Fax: (209} 456-9302

Hewlent-Packard Co.
1421 5. Manhatian Av.
FULLERTOM, CA 92631
Tel: {714} 9995700
Fax: (714} 778-3033

Hewiet-Packard Co.
7408 Hoilister Ava. §A
GOLETA, CA 93117
Tel: {805) 685-6100
Fax: {805) 685-6163

Hewlett-Packard Co
9800 Muirlando Ave.
RVINE, CA 92718
Tak: £7 14} 472-3000

Fax: {7 14} 581-3807 (Direct Dist only)

Hewlett-Packard Co.
2525 Grand Avernve
LONG BEACH, CA 90815
Tek: {213) 49B-111%

Fax: {213) 484- 1968

Hevwlatt-Packard Co.

5651 West Manchester Ave,
LOB ANGELES, CA 80045
Tek: {213) 337-8000

Fax; {213) 337-8358

Hawlett-Packard Co.

321E. Evelyn Ave.

Bldg. 330

MOUNTAIN VIEW, CA 84035
Tek {415) 694-2000

Fax: (416} 694-0600

Hewlett-Packard Ca.

5167 Lankershim Bivd,

NORTH HOLLYWOOD, CA 81501
Tek: (818) 505-5600

Fax: (818) 505-5675

Hewlett-Packard Co.
5725 W, Las Posfas Bivd,
FLEASANTON, CA 94566
Tek: (415) 460-0282
Fax:{£15) 460-0713

Hewist-Packard Co.

4244 So. Markat Court, Suita &
SACRAMENTO, CA 95834

Tek {916) 925-72R

Fax: {016) 8277152

Hewlet-Packard Co.
4606 Aero Drive

SAH DIEGO, GA 92123
Tel {619} 279-3200
Fax: {619) 268-8487



Hewiett-Packard Co.

50 Fremont §1, Suite 200
BAN FRANCIBCO, CA 34105
Tl (415) 882-5800

Fax: {415) 882-6605

Hemwleti-Packard Co.
3003 Scotl Boukvard
SANTA CLARA, CA 85054
Tel: (408) 888-T000

Faux: {408} 988.7103

Hewiett-Packard Co.

5280 Valentine Rd. Suite 205
VENTURA, CA 33003

Tol: (B05) 6586808

Fax: (805) 650-0721

Colorado
Hewistt-Packard Co.

2945 Center Green Court South
Suite A

BOULDER, CO 80301

Tel: (303) 938-3055

Fax: {303} 338-3025

Hewlest-Packard Co.

24 Inverness Place, East
ENGULEWOOD, CO 80112
Tak: {303) B49-5000

Fax: (303} §49-5787

Connecticut
Hewiatt-Packard (o,
3 Parkland Dr.
DAREW, CT 06320
Tel: {203) 856-0040
Feoc {203) 856-5583

Hewlett-Packard Co.

115 Glastonbury Blvd
GLABTOMBURY, CT 06033
Tel: {203) 633-5100

Fax: {203) 665-6087

Florida

Hewiett-Packard o,

§900 N. Andraws, Sulte 100
FORT LAUDERDALE, FL, 33309
Tal: {305) 038-9800

Fax: {305) 935-2093

Hewlett-Packard Go.

5808 South Felnt Parkway
Suite 301

JACKSONVILLE, FL 32216
Tal: {804) B3B-9955

Fa; {904} B36.9855

Hewlett-Fachard Co.
255 Eagt Drive, Suite B
MELBOURNE, F1, 32001
Ted: {407) 7280704
Fax: {407) 723-4557

Howiett-Packard Go,
6477 Lake Elianor Drive
DRLANDG, Fi. 32806
Tol: (407} 859-2900
Fax: (407) 826-0309

Hewlatt-Packard Co.
4700 Bayou Bivd,
Bulkiing 5
PERBACOLA, FL 32503
T {304} 476-8422
Fax: (904} 476-4116

Hewlett-Packard Co.
5850 idiewiid, 150
TANPE, FL 33634
Tel: (813) 884-3282
Fax: (813) 8804445

Georgia
Hewiait-Packard Co.
2015 South Park Place
ATLANTS, GA 30338
Tel: (404) 985- 1600
Fax: {404) 960-7669

Hewlati-Paciard Co.
3607 Parkway Lans
Sulte 30¢

KORCROSS, GA 30092
Telk: {404} 448-1884
Fax: (d404) 246-5208

Hawaii
HewleHt-Packard Co,
Facific Tower

1001 Bishop 5t.
Suite 2400
HOKOLULU, Hi 96813
Tod: (808) 526- 1555
Fax: (808) 538-7873

ldsho
Hewiett-Packard Co.
11398 Chinden Bivd.
BOISE, 1D 81744

Tel: {208 323-2700
Fax: {208) 323-2528

Hlinois
Hewiett-Packard Co.
2205 £. Empire 8¢,
SLOOMINGTON, IL 61704
Tek (309) 862-9411

Feix: {309) 662.0351

Hewiett-Fackard Co.

526 W, Moo 31., Sute 1363
CHICAGD, L 60608

Tek: {312) §30-0010

Fax: (312) 9300086

Hewlett-Packard Co.
1206 East Dieht Road
NAPERVLLE, IL 60566
Tei: (312) 357-8800
Fax: (312) 367-9886

Hewdett-Packard Co.

5201 Toliview Drive

ROLLING MEADGWS, 1, 50008
Tal: {312} 255-8500

Fax: {312) £59-5878

indiana
Hewiett-Packard Co.
119714 . Meridian St.
CARNEL, N £6032
Tal: {317 B44-4100
Faoc: (317) 843- 1201

Hewiett-Packard Co.
111 E. Ludwig Road
Sulte 108

FI WAYRE, IN 46225
Te: (219) 482-4283
Fax: (219) 482-9807

lows

ewiett-Packard Co.
4050 River Canter Court
CEDAR RAPIDE, 14 52402
Tet: {31) 383-0608

Fax: (319}:378-1024

www.valuetronics.com

Hewdett-Packard Co.

4201 Corporate Dr,

WEST DES MOMES, iA 50265
Tok (515) 224-1425

Fax; {515} 224- 1870

Kansas
Hewleti-Packard Co.
North Rock Busineas Park
3450 N. Rock Ad.

Sulte 300

WICHITA, KS 67226

Te: (376) 636-4040

Fax: (315) 636-4504

Kentucky
Hewintt-Packard Co.

305 N. Hursthourme Lane,
Suite 100

LOUISVILLE, KY 40222
Tet; 802} 426-0500

Fax: (802} 426-0822

Louisiana
Hewletl-Packard Co.

168 Jurnes Drive East

§T. ROSE, LA 70087

Tal: {504) 467-4100

Fax: {504} 4674100 % 297

Maryiand
Hewlett-Packard Co.
3701 Koppers Strael
BALTIMORE, MD 21227
Tel: {301) 644-5800
Fax: {301} 362-7650

Hewlatt-Packerd Co.

2 Choke Cherry Road
ROCKVILLE, MO 20850
Tal: (301) D48-6370
Fax; {301) 945-5986

Massachusetts
Hemtett-Prekard Co.
1775 Minreman Road
AMDOVER, MA 0610
Ted (508) 682-1500
Fax: {508} 794-2610

Hewtett-Packard Co.

S Burdingtor Mall Rd.
BURLMNGTON, MA 018034614
Ted: (617) 270-7000

Fax: (617} 221-5240

Michigan
Hewleti-Packard Co,
3033 Orchard Vista S.E.
QRAND RAMGH, M 49548
Tol: [818; $57-1970

Pex: (646} 855-922

Hewiett-Packard Co.
30550 Orohard Hill Place Drive
NOVI, M1 48050

Tal; {313) 349-5200

Fax: {313) 349-9240

Howletl-Packard Go.
550 Kirts Rd,

Buste 101

TROY, M1 46084
Tal:{313) 362-5180
Fax: {313) 362-30028

Minnesota
Hewlett-Packard Co.
2025 W. Lerpenteur Ave,
BT.PAUL, MN 55113

Tel: (612} 6441100

Fax: (§12) 418787

Mississippi
Hawlett-Packard Co.

800 Woodland Parkway, Sutta 101
RIDGELAND, MS 29157

Tel: {801} 957-0730

Fax (801} 8572575

Missouri
Hewiait-Packars Co.
13001 Hollenberg Drive
BRIDGETON 63044

Tel (314} 344-5100
Fax: (314} 344-5277

Hewlett-Packard Go.
8801 Winchaster Ave.
KANSAS CITY, MO 64133
Tel: {B16) 727007t

Fex: {818) T37-4690

Montana
Hewlatt-Packard Co.
1301 Hellenberp Drive
BRIDGETON, MT 63044
Ted: (314) 344-5100
Fax: (314) 344-5273

Nebraska
Hawlait-Packard
11626 Nicholas St.
OMAHA, NE 68154
Teal: {402) 493-0300
Fax: (403) 483-4334
New Jersey
Hewiel-Packsrd Co.
120 W, Cantury Road
PARAMUS, N 07653
Tk {201] 598-5000
Fax: {201) 589-5382

Hewatt-Packard Co,
10 Sylvan Way
FARSIPPANY, M) 07054
To: {261) 662-4000
Fax: {201) 682-4031

Hewlotl-Packard Co.
20 New England Av,
MSCATAWAY, NJ 08854
Tel: {201) 562-6100
Fax; (201} 562-6248

New Mexico
Hewleti-Packard Co.

7801 Jetferson N.E.
ALBUGLERGUE, NM 87108
Tek {505} 823-6100

Fax: (505} 8231243

Hewiett-Fackard Co.
1362-C Trinity Dr.

LOS ALAMOS, NM 87544
Tol: (505} 682-6700

Fax: (505} 6324312

New York

" Hewdelt-Fackard Co.

§ Computer Drive South
ALBARY, NY 12205

Tel: (518} 468-1550

Fay: (518} 458- 1550 x 0383

Hewlett-Packard Co.
130 John Muir Dr.
ARHERSY, NY 14228
Tok: (716} 689-3003
Fax: (716) 836-7034

Hewlati-Peckard Co.

200 Crass Keys Office Park
FAIRPORT, NY 14450

Tal: (7 16} 223-9950

Fax: {716 2236334

Howiatt-Packard Co.
1641 Henry Clay Bivd.
HIVERPOOL, XY 13088
Tek (315) 4511820

Fax: {315} 451-1820 x 255

Hewtott-Packard Co.

Ne. 1 Pennsyivania Plaza
556h Floor

34th Streat & Tih Avenue
MANHATTAN NY 10113
Tek: (212) 97 1-0800

Fax: {212) 330-8%67

Hewiott-Packard Ce.
26875 Westchaster Ave
PURCHASE, NY 10577
Tel: (914) 935-6300
Fax: {914) 335-6487

Hewielt-Packrd Co,
Exerutive Square Otfice Bidg,
86 Micdiabush Ag,
WAPPINGERS FALLS, NY 12530
Tel: (814) 298-3125

Fox: (914) 288-9154

Hewietl-Packard Co.

3 Crosaways Park Wast
WOODBURY, NY 11767
Tol: (516} GB2-7800
Fax: {516) 682-7806 {2)

North Carolina

Hewlatt-Packard Co.

305 Gregson br.

GARY, NC 27511

Tak: (919) 467-6600

Fax: (918) 460-2296
{918} 460-2207

Hewiatt-Packard Co.
P.0. Box 240318
CHARLGTTE, NG 28224
Tek: (704) 527-8780
Fax: {704} 523-7857

Hewletl-Packerd Ce.
7029 Albart Pick R §100
GREENSBORO, NC 27409
Tet: (919} 66531800

Feex: (9 18] 868-1797
Mailing Address

PO Hox 26500
Groensboro, NG 27426

Ohio
Hawlatt-Packard Co,
2117 §. Adington Rd.
AXROM 44312

Tal: {218} 8442270
Fax: {216} 844. 7415

ewlett-Packard Co.
A5 Ersking Road
CINCINMATI, OH 45242
Tol: (513} 851-9870
Fax: (513)891-0033



UNMITED STATES
(Cont'd)

Hewlett-Packard Co.
Mautrafle West Ave.
COPLEY, OH 44321
Tel. (216) 656-77 11
Fax: (218) 666-6054

Hewistt-Packard Co,

7887 Washington Village Or.
DAYTON, OF 45458

Tei: (513} 433-2223

Fax: {513} 434-8633

Hewleti-Packarg Co.
8038 Springbora Fike
MANHBHURG 45342
Tal: {513) 433-2223
Fax: (513) 433-3633

Hawlett-Packard Co.
15485 Sprague Road
STAONGSVILLE, OM 44136
Tei {216) 243-T300

Fax: {216) 234-7230

Hawieti-Packard Co.

Oné Maritime Plaza, 5th Flsor
720 Water Stroat

TOLEOG, OH 43604

Tol: (419) 242-2200

Fax: 419) 241.7655

Howletl-Packars Co.
675 Brooksedge Biva.
WESTERVILLE, OH 43081
Tel: (614} 891-3344

Fex: (614} 801-1476

Okishoma
Kewlett-Packard Co.

3525 NW. 56th St

Suite C-100

OKLAHOMA CITY, OK 73112
Tal: {405) B46-0483

Fax: {405} 842-2127

Hewiett-Packerd Ca.
6655 South Lewis,
Sulte 105

TULSA, OK 74135
Tei: (848) 4846700
Fax: (818} 481.2250

Oregon
Hewistt-Packard Co.
8255 5. W. Plonser {ourt
WILBONVILLE, OR $7070
Tal. {503} 682-8000

Fax: (503) 8828155

Pennsylvania

Hewiett-Packarg Co.
Heatherwood Inttustrial Park
50 Dorohester Rd,

P.0. Box 808G
HARRIBBURG, PA 17112

Tk (717) §57-5000

Fax: (717} B57-5846

SALES OFFICES

8 | Arranged alphabetically by country (cont'd)

Hewigtt-Packard Co.
111 Zeota Drive
PITTSBURGH, PA 15238
Tol: (412) 782-0400
Fax: {412} 963- 1300

Hewletl-Packard Co.
2750 Monroa Boulevard
VALLEY FORGE, PA 19482
Tal: £2 15} 665-3000

Fax: (215) B86-2004

South Carolina
Hewlett-Facker Co.
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 28212
Tai: {803} 732-0408

Fa: {803} 7324567

Fiswlett-Packard Co.
545 N. Plaasantburg Dr.
Sufta 100

GREENVILLE, SC 29507
Tel: (803) 232-8002
Fax: {B03) 202-873%

Tennessee
Hewistt-Packard Co.

One Enargy Center Suite 200
Pakissippi Piowy.
KHOXYRLE, TN 37932

Ta): {615) 965-4747

Fax: (615 966-8147

Hewlati-Packard Co.
889 Ridge Lake Bivd.,
Sulte 100

NEMPHIS, TN 38118
Yol {80H1) 7834747
Fax: 601} 7628723

Hewiatt-Packard Go.
44 Vantage YWay,
Suite 160
WAGHVILLE, TN 37228
Tel: (B15) 255-1271
Fax: {515} 726-2310

Texas
Hewlett-Packard Co.
9050 Capltal of Toxas Highway, North

#2890

AUSTIN, TX 78759

Tl {512) 46-3856
Fax: {512) 338-7201
Malling Addrass

PO Box 9439

Austin, TX TB766-8430

Hewlet-Pagkerd Co.
5708 Cromo Dr

EL PASO, TX 79812
Tai (315) 833-4400
Fax: (918) 581-8087

www.valuetronics.com

Hewtatl-Packard Co.
10535 Harwin Orive
HOUSTON, TX 77036
Tok {713} T76-6400
Fax: (713) 776-6405

Hewletl-Packard Co.
3301 West Royal Lane
FRVING, TX 75063
Tel: {214; 869-3377
Fax: {214) 830-8951

Hewlet-Packard Co.

108 E. Toronto, Sulte 100
McALLEN, TX 78503

Tol: (512} 630-303¢

Fax: {512) 630-1355

Hewlett-Packard Co.
8930 E. Campbell Rd.
RICHARDSON, TX 75081
Tek {2141 2356101
Fax: {214) 659-£337

Hewlett-Packard Co.

14100 San Padro Ave., Suite 100
SAN ANTORO, TX 78232

Tek: {512} 494.9336

Fax: {512) 491-1280

Utah

Hewlett-Packard Co.

3530 W. 2100 South

SALT LAXE CITY, UT 84118
Tel: (801} 9741700

Fax: {801} 974-1780

Virginia
Hewlait-Packerd Co,
840 Graenbrier Circl
Sutte 101
CHEBAPEAKE, VA 23520
Tel: (804} 424-7105

Faot: (BG4} 424-1484

Hawlett-Packerd Co.
4401 Water Front Dr.,
GLEM ALLEN, VA 23050
Tek {B04) T4T-775C
Fat: (804) 965-8267

Hewiatl-Packard Co.

2800 Electric Road Sults 109
ROANOKE, VA 24018

Tel: (T03) 774-3444

Fax: (703) 985.8049

Washington
Hewlett-Packard Co.
15815 8., 371 Straet
BELLEVUE, WA 98006
Tel: {206) 643-4000
Fax {208) 438748

Hewiett-Packard Co.

N. 1225 Argorme Ry
BPOKANE, WA §9212-2657
Yet (509)922-7000

Fex: (500) 9274236

West Virginia
Hewlatt-Packard Co,

801 56th Strest
CHARLESTONR, WV 25304
Tek: (304} §25-0402

Fax; (304) 925-1810

Wisconsin
Hewleti-Packard $o.
275 N. Corporate Dr.
BROOKFIELD, Wi 53005
Tet: t414) 792-8800
Fax: (414) 792-0218

URUGUAY

Pablo Ferrando SA.C. el
Avenida [talia 2877
Caskla da Correo 370
NMONTEVIOED

Tel: 59-82-B02-585

Talox: 3988025686

Oiympia da Uruguay S.A.
Maguines da Ofivina
Avda. dei Libertador 1987
Casllia de Correos 6644
MONTEVIDEC

Tel: $1-1808, 98-3867
Telex: 6342 OROU LY

YEMEZUELA
Anaiyticsl Suppliss, CA
Quinta #103 impermes
Av B Cantro

Los Chorros

Apartada 75472
CARACAS

Tel: 384904, 2384047
Telax: 26274 CABIC

Howielt-Packard de Venezugla C.A,
fegidencias Tia Betty Local 1
Avenida 3 Y con Cafle 75
MARACAIRO, Estado 2ulia
Apartadn 2846

Tei: 586175880

Tehax! 62464 HPMAR

YUGOSLAVIA
Do Harmes

Ganeral Zdanova 4
YU- 11400 BEOGRAD
Tel: {G11) 342 641
Telex: 11433

D Harmes

Calovsia 73
YU-61000 LIUBLIANA
Tel: (961) 553 170
Telox: 31583

ZAIRE

CIE

Computer & Incustrial Engineering
25 Ave, de lg Jusiice Gombe
Boite Postale 10076

KINSHASA

Yel: 32 (63, 32 633, 28 251

Telox: 24852

Fax; 22 850

ZAMBIA

R.J. Tiibury {Zambla) Ltd.
P.0. Box 32782

LUSAKA

Tel: 2155 80

Telax: 40128

ZIMBABWE

Figld Gonsolidated {Private) Lid.
Systron Dlvision

Manhattan Courl

64 Second Street

£.0. Box 3458

HARARE

Ted: 73 68 81

Tolex: 26241

Fax: 702008

Plegse send direclory comections Lo
Test & Measuremant Catalog
Hewiatt-Packand Gompany

3200 Hiliview Avanue

Paln Alto, CA 84304

Tel: (415) B57-4708

Fax; {415} 857.388)
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