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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipmeni
Jrom the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau's calibration fucility, 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 forepoing warranty shall not apply to defects resulting from improper or inadeguate 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 SCLE 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 THEQRY,

ASSISTANCE
Product maintenance agreements and other customer assistance agreements are qvailable 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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SAFETY CONSIDERATIONS

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

before operation.

The MMS product is a Safety Class 1 instrument provided with a protective earth terminal,

Before Applying Power

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

Safety Earth Ground

An uninterruptable safety earth ground must be provided from the main power source to the product wiring
terminals, power cord, or supplied power cord set.

WARNING

www.valuetronics.com

Any interruption of the protective {grounding) conductor (inside or
outside the MMS product) or disconnecting the protective earth terminai
will cause a potential shock hazard that could resull in personal injury.
(Grounding one conductor of a two conductor outiet is not sufficient
protection.) In addition, verify that a common ground exists between the
unit under test and this instrument prior to energizing either unit.

Whenever it is likely that protection has been impaired, the MMS product
must be made inoperative and secured against any unintended opera-
tion.

If the MMS product is to be energized via an autotransformer (for voltage
reduction) make sure the common terminal is connected to neutral (that
is, the grounded side of the mains supply).

Servicing instructions are for use by service-trained personnel only. To
aviod dangerous electical shock, do not perform any servicing unless
gualified to do so.

Adjustments described in this manual are performed with power supplied

SAFETY-1



to the instrument while protective covers are removed. Energy available
at many points may, if contacted, result in personal injury.

Capacitors inside the instrument may still be charged even if the instru-
ment has been disconnected from its scurce of supply.

For continued protection against fire hazard, replace the line fuse(s) only
with 250V fuse(s) of the same current rating and type (for example,
normal blow, time delay, eic). Do not use repaired fuses or short ¢ircuited
fuse holders.

Safety Symbols

A\
7

Instruction manual symbol: The product will be marked with this symbol when it
is necessary for the user to refer to the manual.

Indicates hazardous voltages.

Indicates earth (ground) terminal.

WARNING

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

CAUTION

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

SAFETY-2
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ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static discharge)
protected environment. This 1s because most of the semi-conducter
devices used in this instrument are susceptible to damage by static
discharge.

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

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

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

Only those who are thoroughly familiar with industry accepted
technigues for handling static sensitive devices should aftempt to
service circultry with these devices.

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

SAFETY-3
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Herstellerbescheinigung

Hiermit wird bescheinigt, daB das Ger#t/System
HP 70138A
in Ubereinstimmung mit den Bestimmungen von Postverfiigung 10k6/8L4 funkentstért ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerfites/Systems an-
gezelgt und die Berechtigung zur Uberpriifung der Serie auf FEinhaltung der
Bestimmungen eingerdumt.

Zusatzinformation fiir MeB~ und Testgerite

Werden MeB- wund Testgerféite mit ungeschirmten Kabeln und/cder in offenen
MeRBaufbauten verwendet, s0 ist wvom  Betreiber sicherzustellen, dafl die
Funk-Entstdrbestimmungen unter Betriebsbedingungen an seiner Grundstiicksgrenze ein-
gehalten werden.

Manufacturer's declaration

This is to certify that this product HP 701384 meets the radio frequency inter-
ference requirements of directive 1046/84. The German Bundespost has been notified
that this equipment was put into circulation and was granted the right to check the
product type for compliance with these requirements.

Hote: If test and measurement equipment is operated with unshielded cables and/or
used for measurement on open set-ups, the user must insure that under these coperat-
ing conditions, the radio frequency interference limits are met at the border of
his premises.
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GENERAL INFORMATION

INTRODUCTION

This manual will enable you to operate the HP 70138A Vector Voltmeter, as part of an HP 70000 Modular Meas-
urement System. The information in this manual assumes that the HP 701384 is already installed in an MMS
System and is operating correctly. For information on initial installation and the verification procedures, refer to the
HP 70138A Installation and Verification Manual.

MANUAL ORGANIZATION

This manual contains the following three chapters:

Section 1, General Information, covers manual organization, front and rear panel features and new user introduc-
tion,

Section 2, Functions, covers the softkey trees and softkey descriptions.

Section 3, Measurements, contains basic and advanced measurements, information on remote operation, and the
HP-IB command reference.

SAFETY CONSIDERATIONS

Before operating this module, familiarize yourself with any safety markings on the module and the safety instruc-
tions in this manual. This module has been manufactured and tested according to international safety standards.
The cautions and warnings in this manual must be followed to ensure the safe operation of the module and protec-
tion of the personnel. Refer to the summary of safety considerations at the front of this manual.

MODULES COVERED BY MANUAL

The contents of this manual apply to HP 70138A modules with the serial number prefix(es) listed under “Serial
Numbers” on the title page.

GENERAL INFCRMATION i-1
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PRCDUCT DESCRIPTION
Overview

The Hewlett-Packard Modular Measurement System (MMS) is a modular, automatic test system built around a
mainframe and includes a variety of test instrumenis.

HP 70001A Mainframe

The HP 70001A MMS mainframe provides the structural environment for plug-in instrument modules along with
cooling, power, and digital communication bus interface. It is compatible with 1/8, 2/8, 3/8, and 4/8 width modules
and has a maximum capacity of eight one-section (1/8 width) modules. Rack compatibility is provided and benchtop
use is facilitated with integral bails and optional bandles.

Two digital buses are provided: HP-IB remote operation, and a high-performance bus called the Hewlett-Packard
Modular System Interface Bus (HP-MSIB) for inter-module communication. The mainframe has good EMC
performance (MIL-STD 461B) and has been designed to withstand the rigors of tough, industrial environments. The
mainframe provides a solid, reliable base around which Modular Measurement Systems may be easily configured.
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Figore 1-1. HP 70001A Mainframe
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— HP 70205A Graphics Display

The HP 70205A Graphics Display is a 3/8 widih module which provides the human interface and manual control for
the HP 70000 Modular Measurement System. The HP 70205A has a S-inch CRT and can display modular instru-
ment status and measured output and has graphics, trace, text, and marker capability. Controls include 14 user
definable menu keys (softkeys), 10 data keys, 10 control keys (three of the keys are referred to as hardkeys in the
text) and an analog control knob. Instrument control is accomplished by using the menu keys to establish an
interactive front panel for the accessed instrument. :
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Figure 1-2. HP 70285A Graphics Display
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HP 70206A System Graphics Display

The HP 70206A System Graphics Display is a “stand-alone” large-screen display for the HP 70000 Modular
Measuremendt System. The HP 70206A uses a 9-inch raster CRT in a 7-inch, full rack frame and is stack compatible
with the HP 70001A Mainframe. The HP 70206A supplies the same display and manual conirol capability as the
HP 70205A Graphic Display. However, the hardkeys on the HP 70206A differ slightly from the hardkeys on the
HP 70205A. For example, on the HP 70206A the “display hardkey” is denoted by [DISPLAY], while on the

HP 70205A the same hardkey is abbreviated to [SP]. Although the key functions are identical, reference is made
to both key labels in this manual.

PO208A FrET GRRPHICS DiSRLAY 3
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Figore 1-3. HP 70206A System Graphics Display
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HP 70138A Vector Voltmeter

The HP 70138A Vector Voltmeter is a dual-channel, autoranging, receiver which measures the voltages of two CW
signals and the phase difference between them. The following diagram shows the vector relationship between two
signals at the same frequency and the way that one is used as a phase reference in the HP 70138A.

A
B
B-A B
Phase
B-A Phase
Use Aas \
0 A

Phase Ref

Figure 1-4. Vector Signals

The measurements can be of a single channel or the ratio between the two channels, and results can be displayed as
voltage or power (in linear or log units), normalized magnitude and phase angle, or real and imaginary components.
In addition the HP 70138A has built-in procedures for simple network analysis. The HP 70138A has two configura-
tions - the first providing two high impedance probe inputs with a frequency range from 100kHz to 1GHz, and the
second providing two 50chm type-IN connector inputs with a frequency range of 300kHz to 2GHz. The configura-
tion can be changed by replacing the instrument’s input module.

HF 70138AVECTOR VOLTMETER

HP —— STATUS -
BT 158 TLK 8RO ASYEER 3
0000 [N S

PROBE
POWER

TEST

©

Figure 1-5. HP 70138A Vector Voltmeter
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Applications

The HP 70138A is a component of the HP 70000 Modular Measurement System that can be used in any application
where CW vector signal information is required - particularly in the design, manufacture or service of RF assem-
blies. The HP 70138A is a high-sensitivity receiver and can be used with any source, including an HP 70000 MMS

system source, a tracking generator, or one that is part of the device to be tested.

Typical measurements include voltage, power, gain or loss, impedance and phase matching. Measurements can be
made either from the input to the output of the device, or by probing within the device. Other measurements
include transmission and reflection - procedures that include test system calibration against known standards.

Equipment Required

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

an example setup,

Module Under Test

Source

HP 70138A

"A" input

"B" Input

é

3 C3

Device inder Test g

Reference Path

Measurement Path

In order for the source to be suitable for use with the HP 70138A, it has to meet certain specifications. It must

Figure 1-6. Typical Probing Set-up

produce a stable CW signal at the frequency of interest, with no modulation.

1-6 GENERAL INFORMATION

www.valuetronics.com




FRONT PANEL FEATURES

HP 70138A VECTOR VOLTMETER

HP-IB e STATUS ~
RMT LEN TiK SAQ ACT  ERR E
nooo | 4Dy

PROBE
POWER

Figure 1-7. Front Panel

The front-panel LEDs indicate the status of the HP 70138A. Vector Voltmeter. The front-panel LEDs should turn
on and off while the HP 70138A Vector Voltmeter is doing its self-test (for example, at turn-on).

HP-IB Indicators

The following LEDs indicate the HP-IB status of the HP 70138A Vector Voltmeter. They indicate the types of
activity that the HP 70138A Vector Voltmeter is engaged in and do not indicate an error condition.

RMT The RMT (remote) LED, when lit, indicates that the HP 70138A is being controlled remotely over the
HP-1B. Gtherwise, this LED will only be Lit during self-test, when it is turned on and off to test the LED.

LSN The LSN (listen) LED, when 1it, indicates that the HP 70138A is being controlled remotely over the HP-1B
and is in a listen state. Otherwise, this LEI will only be it during self-test, when it is turned on and off to test the
LED.

TLK The TLK (talk) LED, when lit, indicates that the HP 70138A is being controlled remotely over the HP-IB and
is in a talk state. Otherwise, this LED will only be it during self-test, when it is turned on and off to test the LED.

SRQ The HP 70138A can be set by the user to request service from its HP-1B controller when certain conditions
oceur (for example, an error condition, or completion of any operation). The SRQ LED will light when these
conditions occur, Otherwise, the LED will only be lit during self-test when it is turned on and off to test the LED.

GENERAL INFORMATION 1-7
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STATUS Indicators
The following LEDs indicate the operational status of the HP 70138A Vector Voltmeter.

ACT The ACT (active) LED is on when the HP 70138A Vector Voltmeter is the instrument being controlled by the
display keyboard (over the HP-MSIB). Otherwise, this LED will only be lit during self-test, when it is turned on and
off to test the LED.

ERR This is the error LED, If this LED is lit at any time (other than during self-test, when it is turned on and off to
test the LED), there is a problem with the HP 70138A. Vector Voltmeter. The LED will go out when the error has
been reported over the HP-MSIB or HP-IB and the error condition no longer exists. If this LED flashes at about a
1Hz rate, this indicates that the HP 70138A Vector Voltmeter cannot communicate on the HP-MSIB. NOTE: For
hardware and internal errors, the ERR LED will remain lit until a power cycle or restart, no matter how many
times the error is reported. This is because the source of the error still exists.

PROBE POWER This output provides +12V and -12V supplies, which is sufficient to drive an HP 85024A High
Frequency Probe,

TEST This output provides a signal at approximately 1.6MHz and 100mV to allow the user to check that the
HP 70138A Vector Voltmeter is operating. The signal is controlled by the [Misc} [TEST ON OFF] function. The

LED beside the connector is on when the test output is enabled.

1-8 GENERAL INFORMATION
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REAR PANEL FEATURES

01
A s COLUMN OUTRUT 1
D 4
D Z
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ON OUTPUT 2
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Figure 1-8. Rear Panel

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

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

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

A display value of -135.7 degrees will produce a de output of -1357mV.

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

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

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

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

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

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

A typical use of this mode might be to make narrowband swept measurements on crystals.

GENERAL INFORMATION 1-8
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HP-MSIE CONNECTOR
This connector is the only means of communication between the HP 70138A Vector Voltmeter and the HP 70001A
Mainframe. This interface carries all HP-MSIB and HP-IB signals to and from the module.

HP-IB ON/OFF
With this switch set to OFF, the HP 70138A HP-IB is switched off and it uses only the HP-MSIB for communica-
tior, The HP 70138A will not respond over the HP-IB with this switch set to OFF.

ADDRESS SWITCH
The address switches are a group of two-position toggle switches. Each can be set to either 1 or a (. The factory
setting HP-MSIB address for the HP 70138A is row 0, column 8,

1-10  GENERAL INFORMATION
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NEW USER INTRODUCTION

WARNING
Before the MMS Systemn is switched on, all protective earth terminals,
extension cords, autotransformers and devices connected to the sysiem
mainframe should be connected 1o a protective earth grounded socket.
Any interruption of the protective earth grounding will causge a potential
shock hazard that could result in personal injury.

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

CAUTICH
Before the MMS System is switched on, it must be set to the same line
voltage as the power source or damage to the instrument may resutt.

OPERATOR’S MAINTENANCE

You can perform an auntomatic self-test and calibration sequence by pressing [Misc] [CAL]. All other maintenance
should be referred to qualified service personnel.

Don’t destroy your input probes!

The probes of the HP 85081A Input Module are susceptible to damage from electro-static discharge (ESD).
Comply with the following precautions to help avoid damage to your probes.

Anti-static precautions

Never touch the tip of the probe.

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

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

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

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

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

Mechanical abuse

The tips of the probes are fragile and can break if the probe is dropped.

GENERAL INFORMATION  1-11
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FUNCTIONS

INTRODUCTION
This section gives you a reminder of the MMS graphics display keys and softkeys. However, the prime function of

this section is to describe the HP 70138A Vector Voltmeter softkey functions and their inter-relationships.

GRAPHICS DISPLAYS

Most MMS Systems contain one of two displays: the HP 70205A Graphics Display which plugs into the mainframe,
or the HP 70206A System Graphics Display which is a large screen stand-alone display.

Graphics displays serve three purposes:

1. In their “display” function, they show information (such as traces, or results) from the different instruments in the
system. In this function, they can display the information from several instruments simultaneously on a single screen
and update this information in real-time.

2. In their “control” function, they can controf the settings and actions of any one instrument in the system at a time.
3. In their “utitity” function, they provide aids such as system level error reporting, system level address analysis, and

direct printer and plotter output.

The active instrument being displayed is the clement currently selected using the “select instrument” or “assign
keyboard” function,

EUNCTIONS 2-1
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HP 70205A Graphics Display

The HP 70205A has 14 softkeys (7 located on each side of the CRT display). These softkeys are used to control the
active instrument. Three hardkeys {[USR], [MNU], and [DSP]), located underneath the CRT, control the softkey
menu displayed.
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Figure 2-1. HP 702054 Graphics Display

1. [LLL] This is the Local Control key. Pressing this key returns the instrument to local control from remote
control, if it is not in local lockout.

2. {1/P] This is the Instrument Preset key. Pressing this key activates the preset conditions of the active instrument.
3. Softkeys. These keys allow access to the instrument functions.
4, Numeric Keypad. Used for entering numeric values,

5. Hardkeys. These three keys ([USR], [MNU], and [DSP]) activate the top-level commands which appear on the
screen next to the softkeys.

6. [ . ] The decimal point is used to enter a decimal point when using the numeric keypad.

7. [ =] The minus sign is used for entering negative numbers.

8. [ < ] The back arrow (back space) key is used to go from a low level of softkeys to the next higher level of
softkeys. Continually pressing this key will take you up through the softkey tree to the primary level. Pressing this

softkey also deletes digits when numbers are being entered.

9. Display knob. This is used for changing parameter values, selecting alpha characters, and for accessing the
diagnostic test.

10. [ ™ 1, [ v ] The step keys are used for changing parameters up or down respectively.

2-2 FUNCTIONS
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HP 70208A System Graphics Display

The HP 70206A has 14 softkeys (7 located on each side of the CRT display). Three hardkeys ([USER], [MENU],
and [DISPLAY]) are Iocated underneath the CRT.
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Figure 2-2. HP 70266A System Graphics Display

1. Softkeys. These keys allow access to the instrument functions.
2. [E/P] This is the Instrument Preset key. Pressing this key activates the preset conditions of the active instrument.

3. [LCL] This is the Local Control key, Pressing this key returns the instrument to local control from remote
control, if it is not in local lockout.

4. [PLOT] This key causes the HP 70206A to plot (on an external plotter), what is displayed on the screen.
5. [PRINT] This key causes the HP 70206A to print {on an external printer), what is displayed on the screen.

6. Hardkeys. These three keys (JUSER], [MENU], and [DISPLAY]) activate the top-level commands which appear
on the screen next to the sofikeys.

7. [ < ] The back arrow (back space) key is used to go from a low level of softkeys to the next higher level of
softkeys. Continually pressing this key will take you up through the softkey tree to the primary level. Pressing this
softkey also deletes digits when numbers are being entered.

8. Numeric Keypad. Used for entering numeric values.

9.1 1, I v] The step keys are used for changing parameters up or down respectively.

10. [HOLD] This key deactivates the function displayed in the active function area and the readout is blanked from
the screen.,

11. Display knob. This is used for changing parameter values, selecting alpha characters, and for accessing the
diagnostic test.

FUNCTIONS 2-3
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MAINFRAME .
HP 70001A Mainframe |
The HFP 70001A Mainframe is the structure into which the modules are placed. The mainframe provides power,

cooling and EMC protection for all of its modules. In addition, the mainframe manages all digital communications
between modules. The mainframe has LEDs along the bottom edge of its front panel which indicate its status.
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Figure 2-3. HP 706014 Mainframe

1. LINE This LED is lit when the power is on.

2. VOLT/TEMP This LED is [it if there is a voltage or temperature problem. (When this LED is lit, it indicates a
potential system problem, refer to the System Support Manual)

3. CURRENT This LED is lit if there is a power current problem. (When this LED is lit, it indicates a potential
system problem, refer to the Systern Support Manual.)

4. AIRFLOW This LED is lit if there is an airflow problem.(Check that the air filter is clean. If this does not appear
to be the problem, refer to the System Support Manual.)

5.1/0 CHECK This LED is lit if there is a communication problem. (When this LED is lit, it indicates a potential
system problem, refer to the System Support Manual.)
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GRAPHICS DISPLAY MENU KEYS

All of the major functions of MMS instruments are accessed through softkeys. These softkeys are, in turn, accessed
through hardkeys on the system display. The three hardkeys which access system level functions are [USER] (or
[USRD), [MENU] (or [MINU]), and {DISPLAY] (or [DSP]). The [USER] and [MENU] keys access the functions of
the vector voltmeter.

When the MMS system is powered-up, the [USER] set of softkeys for the active instrument appears on the CRT
display.

The [DISPLAYY (or [DSP}) key accesses the entire Display Main Menu, which enables all the display functions of
the HP 70205A and HP 70206A Displays. For more information on these menus, refer to either the HP 70205A or
HP 70206A documentation,

The [MENU] (or [MNU]) key accesses the top level softkeys for the active instrument.

Note
The [I/P] {instrument preset} key on the display front panel may be used at
Py any time, when the active instrument is not remote, to return the active
instrurment to a power-on state where all operating parameters are reset.

in addition, the HP 70138A uses the [MENU], [USER] and [ < | keys differ-
ently from other MMS modules.

The [MENL] key displays the top evel menu of the instrument. It does not
change any settings and does not preselect any menu.

The [USER] key displays the top level menu of the instrument (same as the
[MENU] key). However, the [USER] key does presatect the

[Mag/Ph Measure] menu. This means that the settings may change in the
same way as if the [Mag/Ph Measure] softkey had been pressed. The magni-
tude/phase measurements selected will be displayed on the screen (if the
HP 70138A is not in the direct analog mode}.

The [ < ] (backspace) key enables you to backtrack to the previous menu.
For example, if you press [Format Functn], [Misc], [Reflect Measure],
IMag/Ph Measure] and press [ < } you will highlight each of the keys In the
reverse order. This is also true of the sub-menus and the multi-page menus on
the right-hand softkeys.
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SOFT KEY TREE
To get the Vector Voltmeter to operate, it must be properly configured and installed prior to performing any

manual operations. Refer to the Installation and Verification section of this manual for correct installation and

configuration instructions for the Vector Voltmeter, Use the following procedure to prepare the Vector Voltmeter
for operation.

1. Press the [DISPLAY] (or {DSP]) key on the display front panel to access the Display Main Menu,
2. Press the {SELECT INSTR] softkey until the HP 70138A Vector Voltmeter is selected as the active module.

3. Press the [MENU] (or IMNU]) key to display the Main Menu of the Vector Voltmeter.

Mag/Ph Refiect Ref Format Disglay Lock Misc
Measure Measure Funcin Control Range
DISPLAY SAVE UNITS HOLD AUTO
1 2 RHO, ANGLE | REF dB READING LOCK CAL
REF MAG METER LOCK TEST
A SWR GN OFF POWER 12 HOLD ON OFF
REF PWR IMP METER f";’age
8 z SHORT 50 75 ON OFF ranges actor
B/A REF MAG ANG MORE
MAG 1/Z OPEN RL & IM STATE ranges
8-A SYS iMP REF STATE direct
PHASE 50 75 LOAD CELAY ON OFF analog
SYS IMP mag DIR ANL
NORM range ON OFF
AUTO MAG OP
RANGE A B
RANGE isd
HOLD
ranges ranges

Figure 2-4. Softkey Tree
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. DISPLAY KEYS

The HP 701384 Vector Voltmeter Main Menu is shown in Figure 2-3. The Main Menu consists of firmkeys and
softkeys. The firmkeys are on the left side of the display and the functions associated with these keys does not
change when a menu selection is made. The softkeys are on the right side of the display. The functions associated
with the softkeys will change depending upon which firmkey or softkey is pressed.

The firmkeys have the following annotation: {for example, [Misc]). The initial letter of the key title is shown in
upper-case and the remainder of the title is shown in lower-case.

The softkeys have the following annotations; (for example [RANGE HOLD] or [mag range}). There are two types
of softkey - action or navigational.

The action softkeys have all upper-case labels (for example [RANGE HOLD])). These keys have no sub-levels
associated with them. Action keys can be of several types: single-key, direct action keys; single-key, two-way toggle
action keys; or multi-key, multi-toggle action keys. Underlining of the softkey label (or a portion of the softkey
label} denotes which function is currently selected. Action keys are valid depending upon the state of the instrument.
If they are valid, pressing them will change the instrument state. If they are not valid, they will be inoperative if
pressed.

The navigational softkeys enable you (o enter other levels. These softkeys have all lower-case labels (for example
[mag range]). These keys have sub-levels associated with them. Sub-menus sometimes consist of more than seven
softkeys. In those cases, several pages of softkeys are used. The bottom softkey on such a page will have the
annotation [more n of m] where “n” is the current softkey page number and “m” is the maximum softkey page
number. '

HEWLETT
L () gyt
" HP 701304 Vector Voitmeter 0.8) " \
DISPLAY
k] 1] 2 12
DISPLAY 1 DISPLAY
A
0025 mv
a
A
8A
MAG :3
B-h
PHASE D
;ﬁSER l
==

Figure 2-5. Vector Voltmeter Main Menu

When a firmkey is selected, the label for that key will (Tash in inverse video and the label will be underlined. When a
softkey is selected, and its function is performed immediately, the label for that key will flash in inverse video while
the function is executing. Because most functions execute so quickly, a minimum length “flash’ has been incorpo-
rated to enable you 1o see what is happening. However, for functions that take longer to execute (for example the
calibration function}, the length of “flash’ depends on the execution time of that function. If a softkey is selected that
requires data to be entered, the label for that softkey will be displayed in inverse video,

FUNCTIONS 2-7

www.valuetronics.com



FIRMKEY DESCRIPTIONS

The HP 70138A Vector Voltmeter has seven main menus which are displayed on the seven firmkeys on the left side
of the display. These menus are:

[Mag/Ph Measure]

Pressing this firmkey sets the instrument into displaying the basic magnitude and phase measurements. It also
provides the basic magnitude and phase measurement selection. However, measurements will only be displayed if
the instrument is not in direct analog mode, There are five sofikeys associated with this firmkey. These softkeys are:

[DISPLAY 1 2], [A], [B], [B/A MAG], and [B-A PHASE].

[Reflect Measure]

Pressing this firmkey sets the instrument into displaying the reflection function measurments. It also provides the
reflection function measurements and impedance selection. However, measurements will only be displayed if the
instrument is not in direct analog mode. There are six softkeys associated with this firmkey. These softkeys are:
[RHO, ANGLE}, [SWR1, [ Z 1, [1/Z], ISYS IMP 50ohm 750hm], and [SYS IMP NORM],

[Ref]
Pressing this firmkey provides the reference functions. There are five softkeys associated with this firmkey. These
softkeys are: [SAVE REF], [REF CN OFF], [REF SHORT], [REF OPENY}, and [REF i.OAD].

{Format Functn]

Pressing this firmkey provides the functions which change the representation of the measurements. There are five
softkeys associated with this firmkey. These softkeys are: [UNITS dB], [MAG POWER], [PWR IMP 50ohm 75ohm],
[MAG ANG RL & IM], and {DELAY].

[Display Contrgl]

Pressing this firmkey provides the functions to control the display format. There are 12 softkeys assodated with this
firmkey. These softkeys are contained in two menus. In the top-level menu, the softkeys are: [HOLD READING],
[METER 1 2], [METER ON OFF], [MORE STATE], |STATE ON OFF], and {mag range}. In the second-level
meny, the softkeys (accessed through the [mag range] softkey) are: [AUTO BANGE], [RANGE HOLD], [ .001 ],
[.01],[1]},and[1].

{Lock Range]

Pressing this firmkey provides the functions associated with lock ranging. There are 20 softkeys associated with this
firmkey. These softkeys are contained in three menus, In the top-level meny, the softkeys are: [AUTO LOCK],
[LOCKHOLD], [0.1 - 0.2MHz], [0.2 - 0.6MH2], [0.6 - 1.0MH2], [1.0 - 3.0 MHz], and [rmore 1 of 3]. In the second-
level menn, the softkeys (accessed through the [more 1 of 3] softkey), select frequencies in the range 3 to 80MHz,
In the third-level menu, the softkeys (accessed through the [rmore 2 of 3] softkey) select frequencies in the range
80MHz to 2GHz.

[Misc]

This firmkey covers all other functions which do not fit into the previous categories. There are 27 softkeys associated
with this firmkey. These softkeys are contained in five menus. In the top-level menu, the softkeys are: {CAL],

[TEST ON OFF], [average factor], and [direct analog]. In the second-level menu, the softkeys (accessed through
the [average factor] softkey) select averaging factors from 1 to 32. In the third-level menu, the softkeys (accessed
through the [average factor], [more 1 of 2] softkeys) select averaging factors of 64 to 1024. In the fourth-level
meny, the softkeys {accessed through the [direct analog] softkey) are: [DIR ANL ON OFF], [MAG OP A B], and

[ fsd ]. In the fifth-level menu, the softkeys (accessed through the {direct analog], [ fsd ] softkeys) select full-scale
dellections from 1000mYV to 1.00mV.
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SOFTKEY DESCRIPTIONS

[Mag/Ph Measure] MENU

[DISPLAY 1 2]

This softkey selects which of the displays, (ptsPLAY 1 or DISPLAY 2) shown in the window, will be used to exhibit the
results of the measurements selected by the other softkeys. Use this softkey in conjunction with the measurement
keys below to define which measurement will be displayed in the selected display.

[A]

Measures the amplitude of the A channel. This softkey is part of a four-way toggle with { B ], [B/A MAG] and

[B-A PHASE]. Selecting this softkey will deselect the other three. The default display is in mV on Display 1. Power
can be displayed by pressing [Format Functn] and [MAG POWER] and selecting either 50chm or 750hm impedance
with [Format Functn] and [PWR IMP 50chm 750hm]. Power will be displayed in Watts or dBm, depending on the
setting of [Format Functn] [UNITS dB]. NOTE: If this key is already sclected, pressing this key again will deselect
the function and no measurement will be displayed.

[B]

Measures the amplitude of the B channel. This softkey is part of a four-way toggle with [ A ], [B/A MAG] and
[B-A PHASE]. Sclecting this softkey will deselect the other three. The defauit display is in mV. Power can be
displayed by pressing {Format Functn] and [MAG POWER] and selecting either 50chm or 750hm impedance with
[Format Functn} and [PWR IMP 50ohm 750hm)]. Power will be displayed in Watts or dBm, depending on the
setting of [Format Functn] [UNITS dB]. NOTE: If this key is already selected, pressing this key again will deselect
the function and no measurement will be displayed.

[B/A MAG]

Measures the B/A ratio. This softkey is part of a four-way toggle with [ A ], [ B | and [B-A PHASE]. Selecting this
softkey will deselect the other three. The defauit display is in linear units, changeable to dB using

{[Format Function], [UNITS dB}. When magnitude ratio and angle are displayed together on displays 1 and 2, the
format mat be changed to real and imaginary using [Format Functn] [MAG ANG RL & IM]. NOTE: If this key is
already selected, pressing this key again will deselect the function and no measurement will be displayed.

[B-A PHASE]

Measures the phase of B with respect to A, in degrees. This softkey is part of a four-way toggle with [A], [B ] and
[B/A MAG]. Selecting this softkey will deselect the other three. When magnitude ratio and angle are displayed
together on displays 1 and 2, the format mat be changed to real and imaginary using [Format Functn]

[MAG ANG RL & IM]. NOTE: If this key is aiready selected, pressing this key again will deselect the function and no
measurement will be displayed.

[Reflect Measure] MENU

[RHO, ANGLE] »

Pressing this softkey displays the reflection coefficient measurement (rho in DISPLAY 1 and angle in DISPLAY 2).
The default is to display rho in Units. You can change rho to Return Loss (in dB) by pressing [Format Functn] and
[UNITS dB]. This softkey is part of a four-way toggle with [SWR}, [ Z ] and [1/2Z]. NOTE: If this key is already
selected, pressing this key again will deselect the function and no measurement will be displayed. Also, pressing
[Format Functn], [MAG ANG RL & IM] will change the format.
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[SWR]

Pressing this softkey displays the standing wave ratio measurement, The SWR measurement is shown as a single
display. This softkey is part of a four-way toggle with [RHO, ANGLE], [ Z | and [1/Z]. NOTE: If this key is alrcady
selected, pressing this key again will deselect the function and no measurement will be displayed.

(2] ‘
Pressing this softkey displays the impedance measurement (imaginary is shown in DISPLAY 1 and real is shown in

DISPLAY 2 as the default). This softkey is part of a four-way toggle with [RHO, ANGLE], [SWR] and [1/Z].
Choose the impedance (S0chm /750hm /NORM) to match your measurement needs. The impedance is chosen using

the [SYS IMP 500hm 750hmj and [SYS IMP NORM] softkeys. This softkey is part of a four-way toggle with
[RHO, ANGLE], [SWR] and | 1/Z ]. NOTE: I this key is already selected, pressing this key again will deselect the
function and no measurement will be displayed. Also, pressing [Format Functn], [MAG ANG RL & IM] will change
the format ‘

[1/2]
Pressing this softkey displays the admittance measurement. Choose the im&edancc (500hm/750hm /NORM) to
match your measurement needs, The impedance is chosen using the [SYS IMP 50ohm 750hm] and

[SYS IMP NORM] softkeys. This softkey is part of a four-way toggle with [RHO, ANGLE], [SWR] and [ Z].
NOTE: If this key is already selected, pressing this key again will deselect the function and no measurement will be
displayed. Also, pressing [Format Funectn], [MAG ANG RL & IM] will change the format.

[SYS IMP 50ohm 75chm]
This softkey selects which impedance (50ohm or 750hm) will be selected. An underscore beneath the number
indicates which impedance has been selected. This softkey is part of a three-way selection with [SYS IMP NORM].

[SYS IMP NORM]

Pressing this softkey normalizes the measurements to Z0. This softkey is part of a three-way selection with
[SYS IMP 500hm 750hm].

[Ref] MENU

[SAVE REF]

Pressing this softkey will save the currently measured magnitude and phase results as the reference. Also, it will
select the ON state of the [REF ON OFF] softkey.
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[REF ON OFF]

Used to make measurements relative to a set of reference values, Pressing [Ref] and [REF ON OFF] will activate
(or deactivate) the facility. An underscore (beneath the ON or OFF) defines its state. The state can be toggled on
and off without changing the stored reference values. When [REF ONJ is active:

displayed phase = measured phase - saved phase

measured amp. or mag,

amplitude or magnitude =
saved amp. or mag.

[REF SHORT]

This softkey is part of a three-way toggle with [REF OPEN} and [REF LOAD]. Pressing this softkey selects a short
circuit as the reference impedance for reflection measurements. To initialize the measurement, connect the external
equipment and connect this reference impedance to the test port. This would normally be used in conjunction with a
bridge or directional coupler.

IREF OPEN]

This softkey is part of & three-way toggle with [REF SHORT) and [REF LOAD]. Pressing this softkey selects an open
circuit as the reference impedance for reflection measurements. To initialize the measurement, connect the external
equipment and connect this reference impedance to the test port. This would normally be used in conjunction with a
bridge or directional coupler.

[REF LOAD]

This softkey is part of a three-way toggle with [REF SHORT] and [REF LOAD]. Pressing this softkey selects a Z0
termination as the reference impedance for reflection measurements. To initialize the measurement, connect the
external equipment and coanect this reference impedance to the test port. This would normally be used in conjunc-
tion with the tec method of reflection measurements.

[Format Funcin] MENU
[UNITS dB]
This softkey toggles between linear and logarithmic results.

[MAG POWER]
This softkey toggles between the magnitude and power representation of the A and B magnitudes. Valid only for
absolute measurements. '

[PWR IMP 50ohim 750him]
This softkey selects which impedance (50ohm or 750hm) will be sclected when calculating a power result. An
underscore beneath the number indicates which impedance has been selected.

[MAG ANG RL & IM]
This softkey toggles between polar and cartesian representation. It is valid only for vector ratio measurements.
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[DELAY]

Pressing this softkey replaces the current measurement display with a psuedo group delay function. As this softkey is
a toggle, it can be pressed again to return to the previous measurement display. Also, pressing [Mag/Ph Measure]
or [Reflect Measure} deselects delay and selects the appropriate measurement.

[Display Control} MENU

[HOLD READING]

Pressing this softkey ensures that the numeric displays on the CRT are retained when the instrument loses lock, or
when the signal drops through a built-in threshold. A display annunciator flashes “HOLD” when the displays are
being retained. If only the A voltage/power is displayed, this function is associated with channel A, Otherwise this
function is associated with channel B.

[METER 1 2]

If the meter is not currently being displayed, pressing this softkey will turn the meter on and be associated with the
last selected reading. If the meter is already on, pressing this softkey will toggle the meter to the other display (for
example, DISPLAY 1 to DISPLAY 2). NOTE: This is only valid when both displays are shown on the screen. Also, if
there is not enough room on the display (for example, a small window) the meter display has priority and will
remove measurement dispiays from the screen.

[METER ON OFF]

This is a two-way toggle. Pressing this softkey will toggle the meter between being displayed and not being dis-
played. Pressing this sofikey does not affect which display is selected. NOTE: If there is not enough room on the
display (for example, a small window) the meter display has priority and will remove measurement displays from the
screen.,

[MORE STATE]

This is a two function softkey. If the state information display is currently switched off, pressing this softkey will
activate the state display. If the state information is currently being displayed, pressing this softkey will activate the
next page of information (if there is more information). NOTE: If there is not enough room on the display (for
example, a small window) the state display has priority and will remove the meter and measurement displays from
the screen.

[STATE ON OFF]

This softkey has a toggle action between switching the state information display off (removing it from the CRT), and
switching the state information display on (displaying the last selected page of information}. The state information
enables the user to view the set-up of the instrument. The information displayed depends on any other information
currently being displayed and the size of the display window associated with the HP 70138A. NOTE: If there is not
enough room on the display (for example, a small window) the state display has priority and will remove the meter
and measurement displays from the screen,

{mag range]
Pressing this softkey displays the magnitude range menu of softkeys.
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[Display Control}, {mag range] MENU

[AUTO RANGE]

Pressing this softkey selects automatic ranging. This softkey is part of a two-way toggle with [RANGE HOLD]. If any
of the measurement range softkeys ([ .001 ], {.011,[.1] and [ 1]), are pressed the [RANGE HOLD] function will
be selected.

[RANGE HOLD]
Pressing this softkey will set the range to the current magnitude range of DISPLAY 1. This softkey is part of a two-
way toggle with [AUTQ RANGE]. The measurement range softkeys ([ .001, [ .0vL, [.1]and [ 1 ]}, select the

particular range for the displays. ’

[.001},[.01],[.1],[1]
These softkeys comprise a four-way toggle. Selecting a softkey, selects the particular range for the displays.

[Lock Range] MENU

[AUTC LOCK]

Pressing this softkey will select the automatic lock range. This softkey is a two-way toggle with [LOCKHOLD]. If
any of the measurement range softkeys ([0.1 - 0.2MHz] to [1 - 2GHz}), are pressed the [LOCK HOLD] function wilt
be selected.

[LOCK HOLD]

Pressing this softkey will select the manual Jock range. The range selected will be the current range. This softkey is a
two-way toggle with [AUTO LOCK]. When the manual fock range is selected, the lock range will remain fixed until
the Tock is deactivated or the range is manually changed.

[0.1 - 0.2MHz] to [1 - 2GHz]
These softkeys comprise a 15-way toggle with three menu ranges sclected by [more] to go to the next range,
Selecting a sofltkey selects the particular range for the lock range.

{Misc] MENU
[CAL]
Pressing this softkey causes the Vector Voltmeter to perform its power-on self-checks and an internal calibration

cycle. If an error number is displayed or if the HP 70138A continues to display a ‘TEST’ message, refer to the
Troubleshooting section of the Service Manual.

[TEST ON OFF]
Pressing this softkey will either enable or disable the front-pancl TEST connector signal. The front-panel TEST
connector LED will light if the output is enabled and will be extinguished if the output is disabled.
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{average factor]

Pressing this softkey presents a selection of 11 possible averaging factors (from [ 1] to [1024]). Pressing one of the
displayed keys will select that number of averages per measurement, The default number of averages per measure-
ment is 32.

[direct analog]
Pressing this softkey selects the range of softkeys dedicated to the direct analog mode.

[Misc], [direct analog] MENU

[DIR ANL ON OFF]
This softkey toggles between either direct analog and normal measurement modes.

[MAG QP A B]
This softkey toggles between sending the A or B magnitudes to the rear panel QUTPUT 1 connector.

[fsd]
Pressing this softkey presents a selection of seven possible full-scale deflection values. Pressing one of the displayed
keys will select that full-scale deflection value.
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MAKING MEASUREMENTS

BASIC MEASUREMENTS

Introduction

There are two types of Input Module that can be used with the HP 70138A Vector Voltmeter mainframe. These
Input Modules are the HP 85081A High Impedance Input Module and the HP 85082A 50 ohm Input Module.

The HP 85081A High Impedance Input Module has a frequency range from 100kHz to 1GHz. This Input Module
has high-impedance probes which can be used either alone or with accessories to make in-circuit measurements.
The following accessories are available: HP 11570A Accessory Kit (50 ohm accessories), HP 10216A Isolator |
(probing accessory), HP 11576A 10:1 Divider (probing accessory).

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

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

Getling acquainted with the Vector Voltmeter

To introduce you to the main functions of the HP 701384, here are a few simple measurements you can try. You
will learn to make single channel voliage and power measurements, and measure the vector ratio between two
voltages.
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Measurements with prebes

For this section, the example measurements described are assumed to be made on a printed circuit board buffer
amplifier. It is part of a SOMHz source assembly, and has a gain of approximately 14dB.

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

J1 J2

1448

Source Amplifier

Figure 3-1. Test Assembly With Measurement Points

Since the circuit impedance is 30 ohms, and the measurements are at relatively low frequencies, we can neglect the
loading effects of the probe tips on the circuit response. For more sensitive applications, the HP 115764 10:1
Divider or HP 10216A Isolator accessories can be used with the probes to minimize loading effects and measure-
ment errors.

Measurement details

1. Connect both probes at point “J1” {the amplifier input) in the circuit. Press [ P ] (when HP 70138A window is
selected) to return the HP 70138A to a known starting state.

2. Check that the circuit under test is powered up. Press [B/A MAG] [DISPLAY 2], [B-A PHASE] to display vector
ratio.

3. Select [Format Functn}, [UNITS dB] to measure the amplifier’s gain as a log ratio. Press [Ref], [SAVE REF] to
store the reference and set the ratio displays fo magnitude 0.0dB and phase 0 degrees.

4, Move the B probe to point “J27 (the amplificr output} and measure the gain and phase change. Change the
frequency of the oscillator over its operating range and check the frequency response variation. In a circuit with
adjustable gain, the HP 70138A [Display Control], [METER ON] display is an aid to tuning. (Use of the meter
display is covered in the next example.)
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Any unmodulated RF signal in the frequency range 100kHz to 1GHz can be used as a source for these measure-
ments. This includes a source that is part of a larger device under test.

1. PRESET
Before beginning a new measurement, press [ I-P | to return the HP 70138A to a known state. The following list
shows the preset condition:

Function

Active Menu [Mag/Ph Measure]
Power OFF

Impedance 50 ohms

Format Mag, Angle
Lock Range AUTO LOCK
Mag Range AUTO RANGE
Test Oui OFF

Average Factor 32

Dir Analog OFF

Reference OFF

Displays

Display DISPLAY 1
Measurerment A

UNITS /dB UNITS

Meter DISFLAY 1
METER ON OFF OFF

HOLD READING OFF

STATE DISPLAY OFF

2. UNLOCKED INDICATOR :
Check that there is no input to the probes. With no input signal, the display A unLockep will be flashing above
DISPLAY 1 (the left display) which should indicate under-range ( - - - -).

NOTE: If there are high level radiated signals present, DISPLAY 1 may give a reading. This reading is caused by

the unterminated probe acting as an antenna. It will not affect the instrument’s ability to make measurements on
your circuit,

3. SINGLE-CHANNEL MEASUREMENT - CHANNEL A
The A probe is used as a reference by the HP 70138A, and must be connected for the instrument to function. The
signal level shounld be in the range 300uV to 1V,

Connect the A probe to the source and turn on the output. The flashing display A unLockep should go off and
DISPLAY 1 should show the source output voltage.

4. VOLTAGE UNITS
Select [Format Functnj, [UNITS dB] to have the HP 70138A compute and display the voltage in dbuV.
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5. POWER MEASUREMENT
Press [Format Funcin}, [MAG POWER)] to display power in dBm in a 50ohm system. The conversion of voltage to
power uses the value set with the [SYS IMP 50ohm 750hm] softkey, the default value being 50 ochms.

Press [Format Functn}, [MAG POWER] again to return to the voltage measurement mode.

6. SINGLE-CHANNEL MEASUREMENT - B CHANNEL

Most measurements with the HP 70138A will be done using the B probe, leaving the A probe in place as a refer-
ence. The B channel is much more sensitive since the A channel already provides the signal to which the instrument
is locked.

Press [Mag/Ph Measure], [DISPLAY 1 2] to select Display 2, then [B] to display the B input voltage in Display 2.
(The A reading remains in Display 1 unless you turn it off by pressing [Mag/Ph Measure], [DISPLAY 1 2] to select
‘Display 1, then [A}. The A probe must still be connected in order to keep the instrument locked.) Display 2 shows
the B channel residual noise level of around 10uV when the probe is not connected.

7. DUAL-CHANNEL MEASUREMENT
The HP 70138A can display the ratio of the signals in its two channels, making it unnecessary to calculate the results

of ratio measurements,

Connect the two probes to the scurce output vsing a tee, as shown in the following diagram,

Source HP 70138A

"A'input "B Input

L1

Probe and
BNC Adaptor

Cable (step 9)

Figore 3-2, Twe Probe Connection

Select [Format Functn], [UNITS dBJ to display the levels as voltages. {The A and B voltages in Displays 1 and 2
respectively should read approximately the same value.) Press [Mag/Ph Measure], [DISPLAY 1 2] to select
Display 1, then [B/A MAG] to show the voltage ratic of B to A in Display 1. The reading should be approximately
1.0. Press [Mag/Ph Measure], [DISPLAY 1 2] fo select Display 2, then [B-A PHASE] to display the input phase
difference in Display 2. The reading should be approximately 0 deg.
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8. SET A REFERENCE

Press [Ref], [SAVE REF] to store the current measurement as a reference and normalize readings to the saved

reference value. The displays should now read exactly 1.0 magnitude, and 0.0 deg phase.

9. RELATIVE MEASUREMENT
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Look
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0.00 8
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wEER |
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1

USER
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Figure 3-3. Displays

Now insert the cable as shown in Figure 3-2. The readings are now of the voltage ratio and phase difference caused
by the cable, using the reference set in step 8. Select [Format Funcin], [UNITS dB] to read the cable insertion loss
in dB. The phase difference can be used to calculate the cable’s electrical length.

10. REAL AND IMAGINARY

Instead of magnitude and phase, you can show the measurement results as real and imaginary components. Select
{Format Functn], [MAG AND RL & IM] to see results in this form.

[ (5 Pt e
S KP 701384 Yoatep Yoltmater 3,2 - }E‘“M““}
L_m_; m‘:ﬂ TIIPLAY 3 BISPLAY 2 ::a %’2
C 0w 500 4 0.00 REL o [
1 L s )
o e 3
e " & "
[.m__J z’:r; :Aa |: § MJ
C L) e a
T M DELAY |7
[:”‘;J AER {_3
s 3
AN
{ ne ] (vEer ) (GERD  EFEGD (€]

WHAT YOU HAVE ACHIEVED

Figure 3-4. Displays

You have made voliage measurements {A and B) and a vector ratio measurement (B/A MAG, B-A PHASE), and

normalized the ratio to a reference,
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ADVANCED MEASUREMENTS

This section will cover some simple network analysis measurements using the HP 70138A and a companion source.
The source is assumed to be the HP 70300A Tracking Generator, however, any other suitable source may also be
used. Transmission and reflection measurements will be covered to show how some of the features of the

HP 70138A can be used to make your measurements easier.

The measurement examples will use 50 ohm devices - refer to the following section for details of configuring the
HP 70138A for 50 ohm inputs.

Measurements in a 50 ¢chm system

50 ohm measurements can be made directly when the HP 70138A is fitted with the type-N HP 85028A Input
Module, or by using adapters with the probes of the HP 85081A Input Module. The HP 11536A Feedthru Tee is
part of the HP 11570A Accessory Kit. The following diagram shows how to connect the probe adapters to make
50 ohm measurements.

50 ohm in line 50 ohm Terminated
Prohe Probe
50 ohm EEET:J 50 ohm 50 shm S0BA 50 ohm
source load source Termination

11536A Probe Tee 115364 Probe Tee

Figure 3-5, Probe to 56 chm Options

In this example, you will measure the 3dB point of a low-pass filter that cuts off at around SOMHz. The circuit
includes a source, and a power splitter which is used to obtain a reference signal. The filter is preceded by a 6dB pad
to minimize out-of-band reflection problems,
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Measurement details

1. Connect the equipment as shown below. Set the source frequency and level as required. On the HP 70138A, press
[1-P ] to get the instrument to a known state. Now press the [Mag/Ph Measure], [B] softkeys to measure the filter
output as a voltage in Display 1.

To frequency counter (optional) HP 70138A "A" Input
{50 ohms}

J1 J2 J3

g

Low Pass Filter

Power Splitter

i

Pad

HP 70138A "B" input
(50 ohms}
J4 J6

Figure 3-6. Fest Setup

2. Press [Display Control], [METER 1 2] to activate the meter on Display 1, then tune the source frequency for a
maximum (o set the source in the filter passband. Tuning is achicved using the trend indicators (the ‘up’ and ‘down’
arrows). An increasing level is highlighted by the ‘up’ arrow being illuminated. A decreasing level is highlighted by
the ‘down’ arrow being iluminated. A null is indicated by both symbols being extinguished.

HEWLETT
§78 bicicano
/ aypy " TO1E8A Vactor oltater 0.8 s\\
Chose Y T
Refipet METER
E::: :::nurb 10025 m\/ i:_mk C:D
C::) B N ON OFF [———-——-1
C e prevrfessepeesstirbtorertors] (13
[: Dispisy MORE }
Control STATE
D e awore L
Mist mag
- "'““’f )
L |
Fim J
Cone 3 =

Figure 3-7. Meter Display
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3. Press [Mag/Ph Measure], [B/A MAG] to measure the amplitude ratio, and select [Format Functn], [UNITS dB]
to display a log ratio.

4. Press [Ref], [SAVE REF] to store the current reading, zero the magnitude reading and refer future measurements
to the filter passband.

5. Now increase the source frequency until the display reads -3d8. Note the source frequency. This is the filter 3dB
cutoff frequency.

a. Transmission

One good usc of a CW receiver such as the HP 70138A is in the measurement of gain as a function of input level!
The HP 70138A automatically displays B/A as a ratio, so effects caused by changing input level can be seen directly.

To illustrate this we’ll measure the 1dB gain compression point of a S0MHz, 14dB gain amplifier. Since the output

at gain compression is specified to be 10dBm, we’ll use an HP 8491A 10dB attenuator at the output of the amplifier
to minimize measurement crrors due to high signal levels.

Source HPF 70138A

50 ohm 50 chm
"A" Input ‘8" input

L1

Powear
Splitter

Cal

} 10dB Pad

Device Under Test

Figere 3-8. Transmission Test Setup

1. Connect the A and B inputs to the power splitter. Set the source output level in the normal operating range of the
amplifier. Set the source output frequency to S0MHz, Press [ 1-P ] to return the HP 70138A to a known state.

2. Select [Format Funetn], [UNITS dB] to measure log gain. Press [Ref], [SAVE REF] to store the current measure-
ment, zero the display and remove splitter and input effects.

3. Connect the amplifier between the splitter and the B input. Press [Mag/Ph Measure] [B] and measure and note
the gain.
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4. Press [Ref], [SAVE REF] to store and use this (nominal) gain as a reference and reset the reading to 0dB.

5. Increase the source output level untif the HP 70138A reads -1dB. The amplifier is now operating at its gain
compression point.

6. Press [Ref], [REF ON OFF] to remove the reference offset. Press [Mag/Ph Measure], [A] to measure the input
voltage (dBuV), and [Format Functn], [MAG POWER] to convert the reading to dBm. Since the splitter is symmet-
rical, the measured power at the A input will be the same as at the amplifier input to within the tracking specifica-
tions of the power splitter.

b. Reflection

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

Source HP 70138A

50 ohm 50 ohm
"A input ‘8" Input

[

»—D Short circuit

Device Under
Incident Test

i

Reflected

Directional Bridge

Figore 3-9. Bridge Test Setup
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Source HP 70138A

80 ohm 50 chm
At Input "B input

incident Reflected
—l —D Short circuit
Device Under
Test

Directional Coupler
Figore 3-10. Coupler Test Setup

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

2. Connect a shott circuit to the test port as the calibration standard. Press [ I-P ] to return the HP 70138A to a
known state. Select [Reflect Measure] to measure reflection coefficient.

3. Select [Ref], [REF SHORT] to use a short circuit as the calibration standard. Select [Format Functn], [UNITS
dB] to measure the reflection as return loss in dB. Press [Ref], [SAVE REF] to store the current measurement and
display a return loss of 0dB and angle 0 degrees.

4. Remove the cafibration standard and connect the termination to be measured. Read the return loss directly,

The HP 70138A has conversions built in to allow you to read results in normalized impedance for use with Smith
charts. To make the conversion, select [Reflect Measure], [ Z ], and [SYS IMP NORM]. There is no need to
recalibrate since the new display is computed from the same measurements as before.

¢. Other functions

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

To initiate this function, configure the equipnaent for the measurement you want to make. Now press [Display
Control], {HOLD READING]. Frobe on the circuit. (Use the A probe if “A” only is active or the B probe if both are
active.) Lift the probe when you are ready to take a reading. The display(s) will freeze and hold the reading. The
HOLD indicator above Display 2 comes on to show that the mode has been activated. To make a new measure-
ment, probe on the circuit. The instrument will automatically re-arm the function.

[Ref], [REF LOAD] - This function allows the use of a simple two resistor tee to enable you to make reflection
measurements up to 100MHz. In this case, a termination is used as the calibration standard.
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Choose [Ref], [REF LOAD] with the following test setup, then make the measurements in the same way as for other
reflection measurements. The Tee method is useful for measuring at frequencies up to approximately 200MHz.

Averaging - When making measurements, the HP 70138A accumulates a number of internal readings and averages
them to produce a result which is fed to the display and/or HP-IB. The default is 32 measurements per reading.
Higher values may reduce measurement variation, especially with noisy signals, at the cost of a lower measurement
rate. Lower values increase the measurement rate and may increase the measurement variation.

Source

Power

Source

Splitter

Power
Spiitter

Probe Tee |+

HP 70138A

S08A
. Termination

908A Termination
{Calibration}

[evice Under
Test

Figure 3-11. Prebe Inputs

HP 70138A

908A Termination
(Calibration)
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Type-N .
Tee E Device Under Test

Figure 3-12. 58 ohm Inputs
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[Lock Range], [LOCK HOLD} - Using this function provides a faster lock response in automatic systems and when
making repetitive measurements near a specification range boundary, This function overrides the automatic selec-
tion of frequency lock range. Selecting [LOCK HOLDY], or any lock range softkey, turas [AUTO LOCK] off and fixes
on the range chosen. Press [AUTO LOCK] to return to normal operation,

[Display Control), [mag range], [AUTO RANGE] - This function overrides the automatic selection of the magni-
tude display range allowing control of display resolution. Selecting [RANGE HOLD] or one of the range softkeys
turns [AUTO RANGE] off and fixes on the range chosen. Press [AUTO RANGE] to return to normal operation,
Since the rear panel output is a representation of the display (at 1mV per displayed digit), changing the range also
alters the rear panel output range.

[Misc], {CAL] - This function performs power-on self-checks and internal calibration. You should use this function
regularly to ensure that the instrument maintains its optimum performance. This function should be used after
instrument warm-up (allow a 30 minute warm-up period). In addition, if the instrument is used in a constant
environment, this function should be used at least once per day.

[Misc], [TEST ON OFF] - This function turns the TEST output on the HP 70138A front panel on and off. The
output is on when the LED beside the TEST output connector is on. This output provides a convenient signal (at
approximately 1.6MHz at 100mV}, that can be used to check the HP 70138A is operating,

[Misc], [direct analog], [DIR ANL ON OFF] - With the function set to on, the HP 70138A operates as a simple
converter. The frequency and amplitude ranges are locked and the rear panel outputs represent the A or B voltage
(depending on which is selected using [MAG OP A B]), and the phase difference. No processing is carried out nor
are any results displayed. The mode is intended for use in applications such as swept testing of crystal filters.

[Format Functn], [DELAY] - This function enables you to make single-point delay measurements by converting the
measured phase difference between the two frequency settings 4kHz apart to a delay measurement. To make a
delay measurement, set for transmission, Choose the first frequency on the synthesizer. Select [Format Funcin],
[DELAY]. Press [Ref], [SAVE REF] to save the measurement and zero the display. Set the synthesizer to the second
frequency (+4kHz) and read the delay.
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TYPICAL CONFIGURATIONS

Probing measurements with external source

HP 70138A

Saurce

Prote Tee

Gircudt under test

Figure 3-13, Probing Measurements Setup
Equipment:

HP 70300A Tracking Generator

HP 70138A Vector Voltmeter

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

HP11851B Cable Kit (1 cable required in this setup)

or

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

HP 11576A  10:1 Divider

HP 102164 DC Block

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

HP 70138A

Seurce

DuT

Frobe Tee CAL Prabe Tee Termination

Figure 3-14. Transmission Measurements Setup

Equipment:

HP 70300A Tracking Generator

HP 70138A Vector Voltmeter

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

or

HP 11500B RF Cable Adapter from type-N to DUT if required
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Transmission measurements in 50 ohms - Direct inputs

HP 70138A

Source

DuT
"
- -y
{ i
Power Spiitter ! CAL :

Figure 3-15. Transmission Measurements Setup

Equipment:

HP 70300A Tracking Generator

HP 70138A op 050 Vector Voltmeter with 50 ohm Input Module

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

HP 11549A Power Splitter (dc to 1GHz)

or

HP 11667A Power Splitter {dc to >2GHz} Adapter from type-N to DUT if required
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Reflection measurements in 50 ohms - Probe inputs, deal directional coupler

HP ro136A

Termination Probe Tee

Source /

put

Dual Directional Coupler i CAL

Figure 3-16. Reflection Measurements Setup

Equipment:

HP 70300A Tracking Generator

HP 70138A opt 030 Vector Voltmeter with 50 ohm Input Modunle

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

HP 77xD Dual Directional Coupler {See “Related Products” section for frequency ranges)
HP 118518 Cable Kit (1 cable required in this setup)

or

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

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

P TO138A

Source

E oyt
Reflecied

ncident E CAL

RF Inpust

Transmissian /Reflection Tast Set

Figure 3-17. Reflecticr Measurements Sefup

Eguipment:

HP 70300A Tracking Generator

HP 70138A opt 030 Vector Veltmeter with 50 ohm Input Module
HP 85044A. Transmission / Reflection Test Set

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

Adapters from type-N to DUT if required

Calibration Standard (Same as DUT connector)

MAKING MEASUREMENTS  3-17

www.valuetronics.com



REMOTE OPERATION - THE HEWLETT-PACKARD INTERFACE BUS

The HP 70138A Vector Voltmeter is capable of remote operation via the Hewlett-Packard Interface Bus (HP-IB)
which is Hewlett-Packard’s implementation of IEEE Standard 488.1. This section gives details of remote operation,
including capabilities, addressing, input and output formats, status and service requests.

All front panel functions are programmable via HP-IB except menu selection and the state information,

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

For more information about HP-IB, refer to IEEE Standard 488.1 (or the identical ANSI Standard MC1.1), the
Hewlett-Packard Electronic Systems and Instruments catalog, the booklet “Improving Measurements in Engineer-
ing and Manufacturing” (HP part number 5952-0058), and “Tutorial Description of the Hewleit-Packard Interface
Bus” (HP part number 5952-0156, Nov 87). Anyone who is unfamiliar with the YEEE 488 Standards should read the
Tutorial Description as an introduction.

HP-iB Capability

This section gives a general description of HP-IB capabilities as they apply to the Vector Voltmeter. The instru-
ment’s command set is summarized in Table 3-1 and command details are given in the Command Reference
section.

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

Local and Remote Operation

The Vector Voltmeter can operate under either local or remote control. In local mode all front panel controls are
operational and control the instrument. In remote mode, all front panel controls are inoperative (except [LCL] when
not i Local Lockout), the instrument being controlied by the HP-IB controller. The front panc! display reflects the
remote programming commands received, unless the display is switched off,

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

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

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

Addressing

The Vector Voltmeter’s HP-IB address is stored in permanent memory, so that it is remembered through power
cycling. The address can be set from the front panel as {ollows:

a. Press [DISPLAY], [address map], and highlight the HP 70138A instrument using the rotary knob to display the
current address,

b. Press {SET HP-1B] and enter the new address {in the range { to 30) using the number pad and the {ENTER]
softkey.. The new address becomes effective immediately. The HP 70138A factory preset address is 8. If address 31
is entered, the HP 70138A will set its HP-IB address from its rear panel switch.

¢. Press {[MENU] to return to normal operation,

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

NOTE: HP-IB Address Set Algorithm on Power-up

1. If the rear panel 8-bit switch setting is different from the value it had at power-up, sct the non-volatile HP-1B
address from the switch,

2. If the non-volatile HP-IB address is greater or egual to 31, set the non-volatile FIP-IB address from the switch.

3. If the non-volatile HP-IB address is still greater or equal to 31, set the HP-IB address to 8. Otherwise set the
HP-IB address from the non-volatile setting.

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

HP-IB Local Mode

Unaddressed

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

Display State active

* K ¥ ¥ ¥ %

Should the Vector Voltmeter fail part of its power-on test sequence the Error code will be placed in the Error
Quene, (See also SYSTem:ERRor?)
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DESKINED FUS,

SYSTEMS .
Data Messages

The Vector Voltmeter communicates on the interface bus primarily with Data messages. Data messages consist of a
sequence of bytes sent over the bus data lines, when the bus is in the data mode (ATN false). The Vector Voltmeter
receives Data messages when addressed to listen and sends Data messages or the Status Byte message when

addressed to talk. All instrument operations available in local mode can be performed in remote mode via Data
messages except for menu selection and the state information.

Receiving the Data Message

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

Instrument Commands

[nstrument commands are sent as data messages. Commands may be linked together using appropriate punctuation,
as defined in the IEEE 488.2 standard. Allowable commands for the Vector Voltmeter are described in Table 3-1.
Either upper or lower case characters are accepted. Many commands have a query option that returns results or
allows the state of the function to be chocked remotely. Figure 3-18 shows a typical command.

MEASURE? AVOLTAGE s<cr><{f>

Make a measurement -—~—*J [~————

Return the resuit Parameter to measure

Termination Sequence

figure 3-18. A Typical Command

Triggered Measurements

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

When the trigger source is set to BUS, the Vector Voltmeter will make triggered measurements. A trigger is
initiated by the trigger message, a Group Execute Trigger HP-IB command or a *T'RG Instrument command.

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

The Vector Voltmeter sends Data messages when addressed to talk and has data to output. The output format for
the command message is shown in Table 3-1.

Receiving the Remote Message

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

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

When the Vector Voltmeter switches to remote, the front panel RMT annunciator turans on.

Receiving the Local Message

The Local message is the means by which the controller sends the Go To Local {GTL) bus command. If addressed
to listen, the Vector Voltmeter returns to front panel control when it receives the Local message. If the instrument
is in local lockout when the Local message is received, front panel control is returned, but lockont is not cleared.
Unless it receives the Clear Lockout/Local message, the Vector Voltmeter will return to local lockout the next time
it goes to remote. The following settings are changed by the transition from remote to local:

* Trigger State is set to freerun.
* Display State on.

When the Vector Voltmeter goes to local mode, the front panel RMT annunciator turns off, However, when the
Vector Voltmeter is being addressed to talk or listen (whether in local or remote), its front panel LSN or TLK
annunciator remains lif,

Receiving the Local Lockout Message

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

Receiving the Clear Lockout/Set Local Message

The Clear Lockout/Local message is the means by which the controller sets the Remote Enable (REN) bus control
line false. The Vector Voltmeter returns to lecal mode (full front panel control) when it receives the Clear Lock-
out/Set Local message. When the Vector Voltmeter goes to local mode, the front panel R annunciator turns off,

Receiving the Pass Conirsl Message

The Vector Voltmeter does not respond to the Pass Control message since it cannot act as a controfler.
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Eecelving the Abort Message

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

Sending the Status Bit Message

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

Other Messages

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

Description

Averaging Value
Calibration

Capability

Clear Status

Configure Measurerment
Correction

AValue
B Value
Phase Value
Normalize Impedance
Termination
Perfarm Normalization
Normatization State
Direct Analog Output
Disptay State
Fetch Resulis
Continuous readings
Format

Frequency
Band
Auto Ranging
Identification
Input
Impedance
Module Type
Measure
Output Test Signal
Operation Complete
Reset
Self Test
Service Request Enable
Standard Event Enable
Standard Event Register
Status Byte Request
Status Control
QOperation Status
Condition Register
Positive Transition
Filter
Negative Transition
Filter
Event Register
Enable Mask
System
Error Register
Key
Format
Trigger
Trigger Setup
Source
Wait-to-continue

Table 3-1. Command and status message summary

Query
()

R A e R B

A A B

e R b

o~
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Command Header

(2)
AVERage: COUNt
*CAL?
CAP?
*CLS
SENSe
CORRection
(DATA
A
B
:PHASe
[IMPedance
‘TERMination
PERForm
STATe
DANalog
DISPlay:STATe
FETCh?
:CONTinucus?
FORMat
FREQuency
:BAND
AUTO
*DN?
INPut
IMPedance
POD?
MEASure?
CUTPut
*OPC
*RST
*TST?
*SRE
*ESE
*ESR?
*$TB7
$TATus
:OPERation
:CONDiItion?
:PTRansition
:NTRansition
(EVENLT?
:ENABle
SYSTemn
:ERRor?
KEY
:FORMat
*TRG
TRiGger
:S0OURee
*WAJ

Parameter

@)

<nef>

<meas> (4}

<nrf>
<nrf>
<nrf>

ON|OFF|1]0
Z0| SHORT| OPEN

ON{OFF|1]0
ON{OFF|1{0
ON|OFF!1i0

LINear | LOGarithmic
PQLar | RECTangular |

CARTesian

<nrf>

ONIOFF|1|C

<nrf>

<meas>{,<meas>}{4}
ON|OFFi1|0

<nrf> {5)
<n#f>

)

@
<tz (7}
<nrf> (7}

<ntf> {7)

NUMeric] STRing

<nrf>

ASCit| FP&4

BUS|FREErun
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DESIGHED FOR,

SYSTEMS®

NOTES

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

(2) Letters in CAPITALS are required. The remainder of the command can be added if desired for legibility.
(3) <nrf> indicates Numeric Representation Flexible, which is a forgiving real format described in IEEE 488.2.

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

(5) Status Byte bit usage is as follows.
bit 4 Message Available
bit 5 Standard Event Summary Bit
bit 6 Request Service / Master Summary Status (MSS)
bit 7 Operation Status Register Summary Bit
Other bits are unused.

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

{7}y Operation Status Register bit usage is as follows.

bit 0 Calibrating bit 3 Measuring
bit 2 Ranging (Unlocked) bit 4 Awaiting Trigger

Other bits are unused.

NOTE: Bits 0, 2, 3 and 4 will normally be in a 0 state, except when a function is active (for example, making a
measurement} when they will be in a 1 state. -
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Command Reference

Commands which have no parallel in local operation are described fully in this section, and are indicated by the
<=4p-1B=> logo in the header. Commands which operate instrument functions available from the front panel are
described only briefly here, because full functional descriptions are given in the section describing local operation,

Averaging Value AVERage: COUNL - <nrf>

When making measurements, the Vector Voltmeter accumulates a number of internal readings and averages them
to produce a result which is fed to the display and/or HP-IB. The default is 32 measurements per reading. Higher
values may reduce measurement variation, especiaily with noisy signals, at the cost of a lower measurement rate.
Lower values increase the measurement rate and may increase measurement variation.

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

The query option returns the cuarrent setting,

Calibration *CAL?

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

Capability <=HPIB=> CAPability?

Returns the instrument’s HP-IB capability string as follows:

SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PPO, DC1, DT1, C0, E2

Clear Status <=HPIB=> *CLS

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

Configure Measurement SENSe <meas>

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

Options for <meas> are listed in the Measure section,

MAKING MEASUREMENTS  3-25

www.valuetronics.com



Correction CORRection

:DATA
A Value <=HPIB=> tA <nrf>
B Value <=HPIB=> :B <nrf>
Phase Value <~HPIB=> : PHASe <nrf>
Normalize Impedance : IMPedance ON|OFF|1]|0
Termination :TERMination SHORT | OPEN | 20
Perform Normalization : PERForm
Normalization State :STATe ON|OFF|1|0

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

The default state is all correction off,

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

The guery options return the current value.

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

The query option returns 1 or 0.

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

The query option returns the current setting as an ASCIT string.

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

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

The query option returns 1 or 0.

Direct Analog Output DANalog ON|OFF|1|0

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

The default is OFF,

The query option returns 1 or 0.
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Display State <=HPIB=> DISPlay:STATe ON|OFF| 1|0
Controls the front panel display. The display can be turned off when not needed. A speed improvement may be

realized by switching the display off. The improvement will be greater as AVERAGE:COUN is reduced, since
updating the display is an overhead at the end of the measurement cycle.

The defauit is ON.

The query option returns 1 or (.

Fetch Results <=HPIB=> FETCh?

Continuocus readings : CONTinuous?

This query returns the result of the measurement most recently started as soon as it 1s available. The result will be
generated using the current measurement configuration,

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

Format FORMat LINear|LOGarithnic
POLar | RECTangular
CARTesian

The format command sets the units in which measurement results will be returned.

LINear Sets voltage and power units to mV and uW respectively, and magnitude ratio to a dimensionless
guantity,

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

PQLar Sets the results from vector measurements fo ratio and phase angle.
RECTangular Sets the results from vector measurements to real and imaginary components.
CARTesian Identical to RECTangular.

The default is LINear POLar.

The query option returns an ASCII string indicating the current state,

Frequency FREQuency
Band : BAND <nrf>
Auto Ranging : AUTO ON|OFF|1}0

Sets the frequency band of the Vector Voltmeter lock circuits. The band may be set explicitly, or the Vector Volt-
meter can be allowed to auto-range. It is recommended that explicit band selection is used when possible to mini-
mize lock time,
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FREQ:BAND selects the frequency band explicitly. The command forces BAND:AUTO to OFF. Bands are as
follows: .

Band Humber Frequency band (MHz) Band Number Frequency Band (MHzZ)
1 0.1 to 0.2 2 25 to 50
2 4.2 to 0.6 10 50 to 80 A
3 0.6 to 1 11 80 to 150 3
4 1103 12 150 to 250 ;
5 3ta 5 13 250 to 500
6 5to8 14 500 to 1000
7 8 to 15 15 1000 to 2000
8 15 to 25

The default setting is autonzatic band selection,
The query option returns the current band,

FREQ:BAND:AUTO selects explicit or avtomatic frequency band selection. When turned OFF the Vector
Voltmeter remains in the current band.

The defaunlt is ON, but is forced to OFF when the FREQ:BAND command 15 received.

The query option returns 1 or 0.

Identification <=HPIB=> *®IDN?

The idenfification command returns a string which describes the Vector Voltmeter and Input Module. The string
contains four fields, separated by commas, as shown below.

HEWLETT-PACKARD, 70138A-030,0000X00000 , X00(XXX

{~— Firmware revision

#odel number L Serial Number
Input module option (STD or G50)

Manufacturer

Input INPut
s IMPedance <nrf>
+ PODY

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

The query option returns the curreni seiting,

INPut: POD? returns either 50 or HI and this defines which input module is installed.
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Measure

MEASure? <meas>{ ,<meas>}

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

Options for <meas> are Listed below

AVOLtage Channel A Voltage, using current setting of FORMat (LOG|LIN).

BYCLtage Channel B Voltage, using current setting of FORMat (LOG|LIN).

APCWer Channel A Power, using current settings of INPut:iMPedance and
FORMat (LOG|LIN).

BPOlder Channel B Power, using current settings of INPut:iMPedance and
FORMat (LOG{LIN}.

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

PHASe B-A Phase.

TRANsmission B/A Magnitude Ratio and B-A Phase, computed from the same
measurement, using current settings of FORMat (LOG|LIN and POL|RECT).

DElLay Delay

SHR Standing Wave Ratio

RHO Reflection Coefficient, using current settings
FORMat (LOG|LIN and POL |RECT).

¥ Admittance (1/2), using current settings of INPut:IMPedance and
FORMat (POL{RECT).

Z Impedance, using current settings of INPut:IMPedance and
FORMat (POLiRiCT).

CORE ALl basic measurements - AVOLtage, BVOLtage and PHASe.

Equivatent to MEAS? AVOL,BVGL,PHASe.

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

Output OUTPut ON|OFF| 1|0
Controls the front panel Test output signal.

The default is OFF.

The query option returns 1 or 0.

Operation Complete <=HPIB=> *QPC

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

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

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

Reset *RST

The reset function sets the Vector Voltmeter to a front panel state the same as using the PRESET key, It has no
effect on the status registers or results waiting to be read.
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Self Test *TST?
This command initiates an instrument self check and causes a result to be output. The result will be zero (0) if the

test is completed without errors. A one (1) indicates an error has occurred. Full details of the error codes appear in
the Troubleshooting section of this Manual.

Service Request Enable <=HPIB=> #SRE <nrf>
Sets the service request conditions.
Status Byte bit usage is as follows.

bit 4 Message Available
bit 5 Standard Event Status Register summary bit
bit 7 Operation Status Register summary bit

Other bits are unused.
The query option refurns the currently selected conditions. There is more detail contained in the Service Requests

section later in this manual.

Standard Event Status Enable <=HPIB=> *ESE <nrf>

Sets the Standard Event Register mask conditions. Range 0 through 255, using encoding as in Table 3-1.

The query option returns the currently selected conditions, Range 0 through 235, using encoding as in Table 3-1.

Standard Event Status Register <=HPIB=> *ESR?

Returns and Clears the current value of the Standard Event Status Register.

Status Byte Query <=HPIB=> *STB?

Returns the current value of the Status Byte, with Master Summary Status {MSS) as bit 6. The Byte consists of bits
which summarize each Status Reporting Structure. Bits are cleared by clearing the related structure.
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Status Control/Operation Status <=HPIB=>

STATus
:OPERation
Condition Register :CONDition?
Positive Transition Filter :PTRansition <nrf>
Negative Transition Filter :NTRansition <nrf>
Event Register tEVENt?
Enable Mask :ENABLE <nrf>

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

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

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

The guery option of ENABIe returns 0 through 255, using encoding as in Table 3-1.

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

System S¥YSTen
Error Register :ERRor? NUMeric|STRing
<=HPIB=> Key :KEY <nrf>
<=HPIB=> Format : FORMat ASCii|FP64

The system command covers miscellaneous housekeeping and global activities in the Vector Voltmeter.
SYSTem:ERRor ? returns an error code describing any error that occurs. Errors are returned as either numeric
responses or as a string describing the error. By default a string is returned. Full details of the error codes appear in

the Troubleshooting section of this Manual.

SYSTem:KEY allows direct programming of the Vector Voltmeter by simulating key presses. Each key is simulated
by sending its keycode given in Table 3-2.

The query option returns 0. (Note: this is an <nrf> zerc not an ASCII zero.)
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Table 3.2, Keycodes

Keycode bescription
1 A

2 B

3 REFL MEAS
4 FORMAT

5 POWER MEAS
é B/A MAG

7 B-A PHASE
8 REF SELECT
g REF

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

14 STEP DOWN
15 MAG RANGE
6 HOLD VALUE
17 DISPLAY

18 SHIFT

19 Lol

20 PRESET

NOTE: These names refer to the HP 8308A Vector Voltmeter front panel keys. The HP 70138A and the HP 8085A
are fully HP-IB compatible. For a detailed explanation of the HP 8508A keys refer either to the HP 8508A manual,
or to Appendix A at the rear of this manual.

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

Trigger <=HPIB=> *TRG

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

Trigger Setup <=HPIB=> TRIGger

Source : SOURce BUS | FREErun

The trigger setugp function allows the trigger mode to be selected. In freerun, the Vector Voltmeter makes measure-
ments as quickly as possible. When the trigger source is set to BUS, the Vector Voltmeter waits to receive a trigger
before nitiating the next measurement.

Wait-to-continue <=HPIB=> *WAT

This command causes the Vector Voltmeter to complete all current actions before accepting any more commands.
it can be used to synchronize the instrument’s operation with other equipment.
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Service Requests

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

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

When dealing with service requests, a key operational difference emerges between instruments which comiply only
with TEEE488.1 and those which meet IEEE488.2 as well. If the Status Byte of a IEEE488.1. instrument is/read (by a
Serial Poll Enable bus command), the RQS bit is cleared as a consequence of the read operation . A Serial Poll of
an TEEEA488.2 instrument produces the same cffect, TEEE488.2 provides a further command , *STB?, to read the
Status Byte. If this command is used, the state of the MSS bit is returned and the bit is not cleared when read,

These differences arise because IEEEA488.2 defines a status reporting structure which extends the specifications of
the original standard. In IEEE488.2, the Status Byte summarizes the underlying status data structures and the
concept of enabling service requests is defined,

Enabling Service Requests

The service request enabling operation is shown in Figure 3-19. The user can set bits in the Service Request Enable
Register (SRER). These bits correspond to bits in the Status Byte. If a bit is set in the SRER, it enables the instru-
ment’s ability to generate an SRQ when the corresponding event occurs. For example, setting bit 4 in the SRER will

produce a service request when the MAV bit is set .

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

Refer to Figure 3-19 for an example of SRQ enabling and handling,
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1B
1S

HP 701384 Example HP-1B SRU Enable & Handling Program

j0 i

20 !

30 | This program continuvally sends an illegal commend to the KP 70138A,

35 | and deals with the returred $RQ. It also reports the HP 70138A

37 | going out of lock, when the A chammel sighal is removed.

40 1 '

50 Addr=708 | Vector Voltmeter Address

60 ON INTR 7 CALL Intr? ! Set up SRQ Interrupt handler call
7C !

Clear interface
Reset Vector Voltmeter

8¢ CLEAR Addr
90 OUTPUT Addr;’/*RST’/

100 t
110 OQUTPUT Addr; ' *ESE 3&M { Enable SRQ on Query or Command Error
140 H
150 OUTPUT Addr; ! 'STATUS:OPER:PTR 4" | Enable SRQ when HP 70138A becomes
180 QUTPUT Addr;’’STATUS:OPER:ENAR 4% ! Unkocked
200 ! :
210 CUTPUT Addr: ! t%*SRE 1460 | Generate SRQ on above conditions
2390 !
240  ENABLE INTR 7;2 ! Enable SRA interrupts in BASIC
250 REPEAT
260 CUTPUT Addr;’/SYST:KET 1" I An incorrect Command to generate an SRQ
270 WAIT .5
280 UNTIL 1=0 ! Repeat Forever
296 END
366 !
310 !
326 5UB IntrY
330 DIM Err_message$ [100]
340 Addr=708
350 OUTPUT Addr;’'*SYB?//
360 ENTER Addr;Stat i Read Status Byte
370 1f BIT(Stat,5) THEN
380 : OUTPUT Addr;*f*ESR?*! i Read & Clear Standard Event Register
390 ' ERTER Addr;Std_event
400 IF BIT(Std_event,5) THEN PRINT ‘‘Command Error’’
410 IF BIT(Std _event,2) THEN PRINT ‘‘Query Error’/
420 QUTPUT Addr;''SYST:ERR?Y
430 ENTER Addr;Err_message$
440 PRINT Err_message$
450 END IF
460 IF BIT(Stat,7) THEN
470 PRINT ““HP 7C138A UNLOCKED!'
480 REPEAT
499 QUTPUT Addr;//STATUS:OPER:COND?!/
500 ENTER Addr;Cordition
510 UNTIL BIT(Condition,2)=0 ! Wait for lockup again
5290 PRINT ‘‘HP 70138A LOCKED!
530 OUTPUT Addr;’ f*CLS*! I Clear ALL Status Structures
548 END IF
550 I
560 - ENABLE INTR 7 ! re-enable SRQ
5790 SUBEND

Figure 3-19. SRQ Enabling and Handling

3-34  MAKING MEASUREMENTS

www.valuetronics.com



Sending the Service Request Megsage

The Vector Voltmeter sends the Service Request message in either local or remote mode. When it is sending the
message, the front panel SRQ annunciator lights. The message is cleared when a serial poll is executed by the
controlier or when a *CLS (Clear Status) instrument command is received.

Sending the Status Byte Message

The Vector Voltmeter sends the Status Byte message after receiving a Serial Poll Enable (SPE) bus command and
when-addressed to talk. It complies with IEEE488.2, so bits 4 and 5 are defined as MAV and ESB, respectively. The
Vector Voltmeter also makes use of bit 7 as the Operation Status Register Summary Bit but all other bits are
unused. The bit pattern of the Status Byte is shown in Figure 3-20.

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

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

The IEEE 488.2 Standard describes a status reporting structure so that controllers know how to ask a device such as
the Vector Voltmeter for its status. Figure 3-20 shows an overview of the status reporting structure.

Status Data Structure

-#? tgre

"

* _#{a

Lot TH 1T

Statuﬁ 8 te Reglster
7i6 ST g

IMSS]

f SuwnurJ Status

Service Reqguest Enablimg

Erablad Summary Stiatus
MSS Y

Service Reguest Generation

Service Request Indication ( rev )
488.1

Service Request Functlion

RQS *s&o

Figure 3-20. IEEE488.2 Status Reporting Structure Overview
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. Status Data Structures

TEEEA488.2 allows the Status Byte to contain up to seven single bit summary messages from data structures, but the
Vector Voltmeter only makes use of bits 4, 5 and 7 as deseribed earlier in Sending the Status Byte Message. The

status data structures are gueues or event registers and the summary bits are used as follows:

* Bit 4 (MAV) reports the status of the Output Queue.

* Bit 5 (ESB) reports the status of the Standard Event Status Register,
* Bit 7 reports the status of the Operation Status Register.

Figure 3-21 shows the Standard Status Model for IEEE488.2 instruments. Two of the Vector Voltmeter's data
structures are not shown, but are described later. The Operation Status data structure is similar to the Standard

Event Status data structure and the Error Queue is summatized in the error bits of the Standard Event Status
Register.
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Figure 3-21. Standard Status Model
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Queues

Queues permit a device to report status or other information in a sequential manner. Each queue has a summary
message bit which indicates that the queue contains some information. This bit will be TRUE when the queue
contains any information, otherwise it will be FALSE. Reading a queue will remove a piece of information from it,
and a queue is considered empty when it no longer contains any information. Queues can be cleared by reading all
the information in them.

The Qutput Queuve

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

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

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

Event Registers

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

The Vector Voltmeter uses two kinds of transition filter for setting these event bits TRUE:

1. Positive Transition. The event becomes TRUE when its condition makes a FALSE to TRUE transition.

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

See Figure 3-22 for a detailed representation of the register model for the status data structure.
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Figure 3-22. Register Medel for the Status Data Structure.

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

Figure 3-19 shows the operation of the Standard Event Status Register. This is a specific application of the event
registers discussed previously and its bit definitions are as follows:

Bit 5 - Command Error (CME)

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

1. An IEEE 488.2 syntax error. This means that the device received a message which did not follow the syntax
defined by the YEEEA483.2 standard. For example, it received data which violated the device listening format,

2. A semantic error occurred, For example, the device received an incorrectly spelled command. Another example
would be that the device received an optional IEEE488.2 command which it does not implement.

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

Bit 4 - Execution Error (EXE)

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

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

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

Bit 3 - Device-dependent Error (PDE)

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

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

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

Bit 0 - Operation Complete (OP(C)

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

SESR Opération

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

2. reading it (*ESR?).

3. a power-on transitiosn .

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

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

Table 3-3. Register Bit Coding

Bit 7 6 5 4 3 2 1 0
Weight 128 64 32 16 8 4 2 i

HP-IB Response Formats
Results returned by the Vector Voltmeter from measurement queries take the ASCIH form:
<+>}<->D ,DDDE<+> | <->DD<term>

L0

That is a leading sign, a four digit mantissa between 1.000 and 9.999, an exponent designator “E” or “&”, an.expo-
nent sign, a two digit exponent between 00 and 99 and a terminator.

The value is always in fundamental vnits {volts, ohms, walts, dB etc.). The terminator <term> depends on the data
requested, as follows: -

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

Definite Length Arbitrary Block Response Data format. This will be of the form ASCII characters ‘#° ‘1" ‘8’
followed by cight data bytes in IEEE 754-1985 double precision format.
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APPENDIX

HP 8508A FRONT PANEL FEATURES

Appendix A-1. Front Panef

MEASUREMENT KEYS

Introduction

The following four keys operate similarly. One press lights the LED and the measurement result is shown in the
appropriate display window, A second press turns off the LED and the measurement result. Any single measure-
ment is available and any combination can be chosen by selecting the required measurements. Note that A,

B/A mag and B, B-A phase combinations can be sclected using shifted functions (that is, pressing [SHIFT] and the
appropriate key). If a new measurement is selected which uses the same display as an existing measurement, the
existing measurement will be turned off (for example, sclecting Phase when B is displayed will turn B off).

A

Measures the amplitude of A. Default is mV on Display 1, changeable to dBuV by toggling the [DISPLAY] key to
dB. Power can be displayed by pressing the [POWER MEAS] key and selecting either 50 or 75 ohms with the
[SYSTEM IMPD] key. Units available are uW and dBm.
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B
Operates in the same way as A but the value appears on Pisplay 2, units are controlled by the [DISPLAY] key.

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

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

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

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

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

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

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

FUNCTION KEYS

REF

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

measured amp. or mag.
amplitude or magnitude =

saved amp. or mag.
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REFL MEAS

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

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

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

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

POWER MEAS
Works with A and B amplitude only to convert the measured voltage to an equivalent power using the value selected
by the [SYSTEM IMPD] key.

FORMAT

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

DELAY

Uses the B-A phase to make simple delay measurements. The delay is calculated assuming a 4kHz change between
the two frequencies. The delay is shown in Display 1 with Display 2 showing “dely” (for delay). The delay can be
zeroed by pressing [SAVE REF].

INSTRUMENT STATE
PRESET

This key forces the instrument into a defined measurement state, as follows: A is displayed in mV with no other
functions engaged and all ranging is automatic.

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

ADDRESS
Used to show the current HP-IB address of the instrument. It is changed by using the [STEP] keys. The display
reverts to measurement display when another key is pressed.
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DISPLAY ARKA KEYS

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

DIR ANLG OUT

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

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

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

RANGE
Display the current lock range, the range can then be changed by using the [STEP] keys. The display reverts to
measurement display when another key is pressed.

HOLD VALUE

This retains the displayed values when the signal voltage crosses a fixed threshold or if the instrument loses lock. If
both displays are active, the function is associated with the B signal level. If only the A voltage is displayed (Channel
B is unused), the function is associated with the A channel. When the function is engaged, the LED beside the key
flashes to show that a reading is being held.

METER SELECT
This key is used to associate the METER with either Display 1 or Display 2, or to turn it off. If phase is being
displayed in Display 2, a HI or LO annunciator lights to show the meter range.
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Table A-I. Keycodes

Keypress Function
[SHIFT] [B/A MAG] A, B/AMAG
[SHIFT] [B-A PHASE] B, B-A PHASE
[SHIFT] [REF SELECT] 1.OAD

[SHIFT} {FORMAT] DELAY

{SHIFT} [REF] SAVE REF
[SHIFT] [LCL] ADDRESS
[SHIFT] [LOCK RANGE] VIEW RANGE
[SHIFT] [MAG RANGE] DIR ANLG OQUT
[SHIFT] [HOLD VALUE] CAL TEST
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Product Line Sales/Support Key

Key Product Line

& Analytical

C# Components

G Computer Systems

Electronic Instruments & Measurement Systems

Personal Computation Products

3

M Medical Products

P

* Sades enly for specific product line

** Suppott enty for specific product tine

IMPORTANT: These symbaoly designate general preduct line capability. They do not
insufe sales or support availabifity for all products within a line, at all
locations.Contact your focal sales office for information regarding locations where

HP support is avatlable for specific products,
HEADQUARTERS OFFICES

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

headquarters offices,

MORTH/CENTRAL AFRICA
Hewiett-Packard S.A.

7. rue du Bois-du-Lan

CH-1217 MEYRIN 1, Switzerland
Tel: (022)83 12 12

Teiex; 27835 hmea

Cable: HEWPACKSA Geneve

ASLA

Hewiet!-Packard Asia Lid,
47/F, 26 Harbour Rd.,
Wanchai, HONG KOG
G.P.C. Box 863, Hong Kong
Tel: 5-8330833

Telex: 76793 HPA HX
Cabie: HPASIAL TC

CANADA

Hewiett-Packard (Canada) Lid.
6877 Goreway Drive
HISSISSAUGA, Ontario L4V 1M8
Tel: {416) 678-0430

Telex: 069-8644

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Liebigasse 1

P.OBox72

A-1222 VIERHA, Austria
Tek {222} 2500-0

Telex; 13 4425 HEPA A

NORTHERN EUROPE
Hewlet{-Packard $.A,

V. D. Hooplaan 241
P.0.Box 859

NL-1183 AG AMSTELVEEN
The Netherlands

Tet: 20 547998

Telex; 18 919 hpner

SOUTH EAST EUROPE
Hewlet{-Packard S.A.

Worid Trade Center

110 Avenue Louis Casai

1215 Cointtin, GEMEVA, Switzerland
Tel: {022 98 96 M1

Telex: 27225 hpser

MEDITERRANEAN

AND MIDDLE EAST
Hewlett-Packard S.A,
Mediterranean and Middie £ast
Operations

Atrina Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel- 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

UMITED KINGDOM
Hewlett-Packard Lid.

Ninte Miia Ride
Easthampstead, WOKINGHA
Berkshirs, IRGII 3LL

Tet 0344 773100

Telex: 848805

EASTERN USA
Hewiett-Packard Co.
4 Choke Cherry Roadg
ROCKVYILLE, MD 20850
Tel: (301} 948-6370

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, £, 60008
Tel: {312) 255-9800

SOUTHERN Usa
Hewlett-Packard Co.
2000 South Park Placa
ATLANTA, GA 30339
Tel: {404) 955-1500

WESTERN USA
Hewlett-Packard Co.

5161 Lankershim Blvd.

HORTH HOLLYWO0OD, CA 91601
Tet: (818) 505-5600

OTHER INTERMATIONAL
AREAS

Hewlett-Packard Co.
intercontinental Headquarters
3495 Deer Creek Road

PALO ALYO, CA 94304

Tel: {415) 857- 151

Telex: 034-8300

Cable: HEWPACK
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Arranged aiphabetically by country

ALGERIA

Bureay de Liaison
Hewlett-Packard Alger
Villa des Lions

9, Hat Gailoul
DZ-BORDJ EL BAHRI
Tel: 7603 36

Tetex: 51260 gliondz

ANGOLA

Telectra Angota LDA

Empresa Técnica de Equipamentos
Rua Barbosa Redrigues, 41-10T.
Caixa Postal 8487

LUAKNDA

Tei: 35515,35516

Teiex: 3134

EP

ARGENTINA

Hewlett-Packard Argentina S.A.

Montaneses 2140/50

1428 BUENOS AIRES

Tel: 781-4059/69

Cable: HEWPACKARG

ACEP

Biotron SAC I M.ell

Av. Paso Coion 221, Piso @

1398 BUENQS AIRES

Tel: 541.333-490,
541-322-587

Telex: 17595 BIONAR

W

Laboratorie Rodriguez

Corswant SR.L.

Misiones, 1156 - 1876

Bernal, Qeste

BUERHOS AIRES

Tel: 252-3958, 252-48¢1

A

Argentina Esanco S.R.L.

A/ASCO 2328

1416 BUENOS AIRES

Tel: 541-58-1981, 541-59-2757

Telex: c/o 8400 HPARGENTINA

A

AUSTRALIA

Adeiaide, South Ausiralia
Qifice

Hewlett-Packard Australia Lid,
153 Greenhili Road

PARKSIDE, 3.A, 5063

Tel: 272-5911

Telex: 82538

Cable: HEWPARD Adelaide

A" CCMEP

Brisbane, Queensiand
Office

Hewlatt-Packard Austraiiz Lid.
10 Payne Road

THE GAP, Gueensland 4061
Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACCMEM,P

()

Canberra, Australia
Capital Territory
Gtfice

Hewleti-Packard Austratia Lid.
Thynne Street, Fern Hill Park
BRUCE, A.C.T. 2617

P.O. Box 257,

JAMISON, AC.T. 2614

Tel: 516999

Telex; 6265¢

Cable: HEWPARD Canberra
CCMEP

Melbourne, Yictoria
Qtfice

Hewlett-Packard Austraiia Lid.
31-41 Joseph Strest

P.O. Box 221

BLACKBURMN, Victoria 3130

Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne
AC.CMEMP

Perth, Western Australia
Office

Hewletl-Packard Austratia Lid.
267 Stirling Highway
CLAREMONT, W.A. 6010

Tei: 383-2188

Talex; 93859

Cable: HEWPARD Perth
C.CMEP

Sydney, New South
Wales Office
Hewletl-Packard Australia Lid.
17-23 Talavera Road

P.C. Box 308

HORTH RYDE, N.S.W, 2113

Tel: 888-4444

Telex: 21561

Cabie: HEWPARD Sydney
ACCMEMP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Verkaulsbuero Graz
Grottenhofsirasse 94
A-B052 GRAZ

Tel: {03 16) 28-30-68

Telex: 312375

C.E

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

P.C.Box 72

A-1222 VIENRA

Tel: {3222) 2500-0

Telex; 134425 HEPA A
ACCMEMP

BAHRAIN

Green Saton

P.O. Box 557
MARAMA

Tel: 255503-250950
Telex: 84419

P

Wael Pharmacy

P.O. Box 848
MANAMA

Tei: 256123

Telax: 8550 WAEL BN
EM



SALES & SUPPORT OFFICES

Arranged alphabetically by country

2]

6D |

BAHRAIN (Cont'd)}
Zayani Computer Systems
218 Shaik Mubarak Building
Government Avenus

P.C. Box 5918

MANAMA

Tei: 276278

Telex: 8015 plans bn

p

BELGIUM

Hewlati-Packard Belgium S.A./N.V.

Bivé de ia Woluwe, 100
Wollwedal

B-1200 BRUSSELS

Tel: (02} 762-32-00

Telex: 23-494 paloben bru
AC.CMEMF

BERMUDA

Appiled Computer Technologies
Atlantic House Building
Par-La-Vilie Roag

HAMILTOR S

Tel 295-1816

Teiex: 380 3589/ACT BA

=]

BOLIVIA

Arraitano Lida

Av. 20 de Octubre £2125
Casilla 1383

LA PAZ

Tei: 368541

1]

BRAZIL

Hewlstt-Packard do Brasii
Le.C. Lida.

Alameda Rio Negre, 750
ALPHAVILLE

06400 Barueri 5F

Tel: (011} 421.1311

Talex: {011) 33872 HPRR-BR
Cable: HEWPACK Sao Pado
AC.CMEMP
Hewlatt-Packard do Brasit
1.8.C. Lida.

Praia de Botatago 228

6° Andar-conj 614

Edificio Argenting - Ala A
22250 RIQ DE JAKEIRG, RJ
Tel: (02) 552.8422

Telex: 21905 HPBR-BR
Cable: HEWPACK Ric de Janeira
A CMEP

Convex/Yan Den

Rusa Jese Boniaclo

458 Todos Qs Santos

CEP 20771

RIO DE JANEIRO, Ry

Tol: 5§1-0197

Telex: 33487 EGLE BR

A

ARAMED LC.E. Ltda.
Rua Bage, 103

04012 SAQ PALRO, SP
Tal: (013) 572-6537
Teiex: 24720 HPBR-BR
bt

Datatronix Electronica |.ida.
Av, Pacasmbu 746-C 11
840 PAULG, 8P

Tel: (118} 260111

CM

BRUNE]

Komputer Wisman Scn Bhd
Room 1

3rd Floor, Tumasek Plaza
Jatan Tutong

BANDAR SERI BEGAWAN
Tel: 23918,25603

CEP

CAMEROON

Beriac

B P23

BOUALA

Tal: 420153

Telex: 5351

CFP

CANADA

Alberta

Hewleti-Packard {Canada) Lid.
3030 3r¢ Avenue N.E.
CALGARY, Alberia T2A 677
Tel: (403) 235-3100
ACCME® MP*
Hewlait-Packard {Canada) Lid.
$1120-1781h Sireet
EDMONTON, Alberta T5S 192
Ted: {403) 486-6668
ACCMEMP

British Columbia
Hewlatt-Packard {Canada) Lid.
10691 Shelibridge Way
RICHMOND,

British Columbia VEX 2W8

Tel: {604 270-2277

Teiex: 610-822-5058
ACCME" MP°
Hewlett-Packard {Canada) L1d.
121 - 3350 Douglas Strest
¥ICTOREA, British Columbia VBZ 3Lt
Vel (604) 381-6618

C

ifanitoba

Hewlett-Packard (Canada) Lid.
182§ Inkster Bivd,

WINKIPEG, Manitoba A2X 1R3
Tal: (204) 694-2777
ACCMEM P

Hew Brunswick
Hewlett-Packard (Canada) Lid.

814 Main Streat

MONCTON, New Brunswick E1C B8
Yot (506) 855-2841

G

Mova Scotia

Hewlati-Packard (Canada) Lid.
Suite 111

900 Windmill Road

DARTHOUTH, Nova Scotia B3R 1P7
Tel: (502) 469-7820
C.OME" M P

Ontarie

Hewlatt-Packard (Canada) Lig.
3328 N, Service Rd., Linit W03
BURLINGTON, Ontario L7 3G2
Tak {416} 335-0644

Gk
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Hewiet!-Packard {Canada) Lta.
496 Days Road

KINGSTON, Ontario K7M 5R4
Tei: (613) 384-2088

¢

Hewlett-Packard (Canada} Lig.
552 Newboid Street

LONDOHK, Ontario NSE 285

Tel {519) 686-9181
AC.CME" M P

Hewlett-Packard {Canada) Ltd.
8877 Goreway Drive
HISSISSAUGA, Ontario L4V 1M8
Tal; (416) 878-9436

Telex: 069-8644
ACCMEM.P
Hewlett-Packard {Canada) Lid.
2870 Queensview Dr.

QTTAWA, Ontario K2B 8K1

Tel: (613) §20-6483

ACCME" MP*
Hewlett-Packard (Canada) Ltd.
The Oaks Plaza, Unit 49

2140 Regent Streat

SUDBURY, Ontario, P3E 558
Tel: {705} 5220202

C

Hewlett-Packard (Canada) Ltd,
3790 Vicloria Park Ave.
WILLOWDALE, Ontario M2H 3HY
Tal: (4 18) 488-2550

CE

Quebes

Hewlett-Packard (Canada) Ltd.
17500 Trans Canada Highway
South Service Read
KIRKLAND, Quebec HSJ 2X8
Tel: (514} 6974232

Telex: 058-21521
AC.CMEMP*

Hewlett-Packard (Canadaj Ltd.
1150 rue Claire Fontaine
QUEBEC CITY, Quebec G1R 5G4
Tal: (418} 648.-0726

c

Howlet-Packard (Canada} Ltd,

+3G Robin Crescent

SASKATOON, Saskatchewan ST 6M7
Yei: {306) 2423702

c

CHILE

ASC Lida.,

Ausiria 2041

SANTIAGO

Tal: 223-59486, 223-6148
Telex: 340182 ASC CK
C,P

Jorge Calcagniy Cla

Av. ltalia 634 Santiago
Casillg 16475

SARTIAGO &

Tal: 222-0222

Telex: 440283 JCYCL C2
OM.E M

Metrolab 5.A.

Monijitas 454 of. 206
BANTIAGO

Tel: 385752, 398298
Telex: 340866 METLAB CK
A

Qlympia (Chile) Lida.

Av. Rodrigo de Arava 1045
Casilla 256-v

SANTIAGO 21

Tel: 225-5044

Toiex: 340892 OLYMP

Cable: Clympiachite Santiagochile
C.P

CHINA, People’s
Republic of

China tiswleti-Packarg Co., Lid.
47/F Chira Resources Bidg.

26 Harbour Road

HOMG KONG

Tel: §-8330833

Telex: 76793 HPA HX

Cable; HP ASIALTD

At M

China Hewiett-Packard Co., Ltd.
P.C. Box 9610, Beffing

4th Floor, 2nd Watch Factary Main
Bldg.

Shuang Yu Shou, Bai San Huan Road
Hai Dian District

BENING

Tel: 28-0567

Talex: 22601 CTSHP ON

Cable: 1920 Beiling
ACCMEMP

China Hewlet!-Packard Co., Lid.
CHP Shanghai Branch

23/F Shanghai Unicn Building
100 Yan An dong Lu

SHANG-HAI

Tel: 265550

Telax: 33571 CHPSB CN

Cabie: 3415 Shanghat
ACCMEMP

COLOMBIA
instrumentacién

H. A. Langsbask & Kier S.A.
Carrerra 4A No. 52A-26
Apariado Aereo §287
BOGOTA 1, DE

Tek: 212-1466

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

Nefromedicas Lida,
Calle 123 No. 8B-31
Apartado Aerso 100-958
BOGOTAD.E, 10

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

Compumundo

Avenida 15 # 167-80
BOGOTAD.E.

Tel: 214.4458

Telex: 45466 SUMA CO
P

Carvajal, S.4.

Calle 29 Norte No. 6A-40
Apartado Aerao 46

CaLl

Yok 366-1111

Talex: 55650

GE,P



CONGO
Seric-Congoe
B.P. 2105
BRAZZAVILLE
Tet: 815034
Telex: 5262

COSTA RICA

Cientifica Costarricensa S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10158

SAM JOSE

Tet: 24-38-20, 24-08-18
Teiex: 2367 GALGUR CR
CM.EM

Q. Fischel R, Y. Cia, S.A.
Apartacos 434-10174

SAH JOSE

Tek 23-72-44

Teiax: 2379

Cable: OFiR

A

CYPRUS

Telerexa Lid.

P.0O. Box 1152

7 A Afroditis Avenue
HICOSEA

Tel: 45 628, 62 698
Telex: 2894 LEVIDG CY
EMP

DENMARK
Hewlett-Packard A/S
Kongevejen 28
DK-3460 BIRKEROED
Tei: (02) 81-86-40
Tetex: 37409 hpas dk
ACCMEM?P
Hewlsti-Packard A/S
Adlighedsve] 32
DK-8240 RISSKOY, Aarhus
Tal: {06} 17-80-00
Yelex: 37409 hoas dk
Ck

DOMINICAN REPUBLIC
Microprog S.A.

Juan Toméds Mejle y Cotes No, 60
Arrayo Hondo

SAHTO DOKINGD

Tel: 565-5268

Telax: 4510 ARENTA DR (ACA)
[

ECUADOR

CYEDE Cia. Ltda,

Avanida Eloy Alfaro 1744

y Beigica

Casilia 5423 CCl

QUITS

Tel: 2450875, 243-052

Telex: 22548 CYEDE £0

gp

Madironics ...

Valtagolid 524 Madrid

P.O. 3171, QUITO

Tel: 2-238-951

Telex: 2208 ECUAME ED

A

Hospitaiar 8.A.

Robles 825

Casilia 3590

QUITO

Tel: 545-250, 545-122
Telox: 2485 HOSPTL ED
Cabla: HOSPITALAR-Cuito
M

Feuador Overseas Agencies C.A.
Calle 8 da Qctubre #818
P.C. Box 1296, Guayaquit
GUITO

Tel: 306022

Telex: 3381 PBCGYE ED

b

EGYFT

Sakreo Enterprises

£.0. Box 259

ALEXANDRIA

Tel: 802808, 808020, 805302
Telex: 54333

c

international Enginearing Associates
24 Hussein Hegazi Sireet
Kasr-sl-Aini

CARO

Tal: 23829, 21641

Telex: 83830 IEA UN

Cable: INTEGASSO

E

Sakrco Enterprises
70 Mossadak Street
Dok, Giza

CARG

Tek: 706 440, 701 087
Telex; 8337

C

$.8.0. Medical

40 Gezerat B! Arab Sireet
Mohandassin

ARG

Tel: 803844, 805998, 810263
Telex: 20503 SSC UN

e

EL SALVADOR

IFESA de Ei Salvador 8.4,
£9 Avanida Norte 1223

SAH BALVADOR

Tel: 26-6858, 28-6868

Telex: 301 20538 1PESA SAL
ALCCMEP

ETHIGRIA
Seric-Ethiopia
P.C. Box 2764
ADDIS ABASA
Tel: 185114
Telex: 21150
C.P

FINLAND
Hawlatt-Packard Qy
Piispankalliontie 17
02200 ESPOG

Tel: 00358-0-86721
Telex: 121563 HEWPA SF
C,CM,pP

www.valuetronics.com

FRANCE
Hewlett-Packard France
Z.i. Mercure B

Rue Berthelot

13763 Les Milies Cedex
AlX-EN-PROVERCE

Tei: {42) 58-41-02
Tetex: 410770F
AC.EM
Hewlett-Packard France
64, Rue Marchand Saillant
61000 ALENCOR

Tel: {33) 28 04 42

Ct E )

Hewlett-Packard France
Batimant Levitan

2585, route de Grasse
Bretelie Autoroute
06600 ANTIBES

Tel; {53) 74-59.18

C

Hewlatt-Packard France
28 Rue de ia Répubtiqua
Boite Postala 533

25026 BESANCON

Tal: {81) 83-16-22

Telex: 381157

CE*

Hewlatt-Packard France
13 Place Napoléan ill
28000 BREST

Tel: {98) £1.87-90

£

Hewletl-Packard France
Chermnin des Mouilles
Boite Postale 162

69131 ECULLY Cedex iLyon}
Tel {78} 133-81-25
Telex: 31G617F
ACEMP
Hewiatl-Packard France
Pare d'activités du Bois Briard
Avenue du Lac

81040 EVRY Cedex

Yel: (60} 77-83-83

Telex: §32315F

C

Hewlett-Packard France
5, avenue Raymond Chanas
38320 EYBEMS {Grenobis)
Tal; (76} 62-57-98

Telox: 480124 HP GRENOB EYBE
C

Hewleti-Packard France
Rue Fernand, Forest

Z.A, Kergaradec

258239 GOUESKOU

Tel: (98} 41-87-90
Hewietl-Packard France
Pare Club des Tanneries
Batiment B4

4, Rue de la Faisanderie
67380 LINCOLSHERS
{Strasbourg)

Tal: (88) 76-15-00

Telex: 880141F

C.E* M*,P°

Wil

Hewlatt-Packard France
Centre d'affalres Paris-Nord
Batiment Ampérs

Rue ¢e iz Commune de Paris
Boits Postaie 300

93153 LE BLANC-MESNE,

Tel: {1) 865-44.52

Telax: 291032F

C.EM

Hewletl-Packard France
Parc d'activités Cadéra
Quartier Jean-Marsmoz
Avenue du Président JF Kennedy
33700 MERIGNAC (Bordeaux
Tet: {56) 34-00-84

Telex: 550 105F

CEM

Hewlett-Packard France

3, Rua Graham Bell

BP 5140

§70T4 METZ Cedex

Tek {87} 356-13-31

Tetax: 860602F

CE

Hewlett-Packard France
Miniparc-ZiRST

Chemin du Vieux Chéne
38240 MEYLAN (Grenoble
Tel: {76) 90-38-40

c

Hewleti-Packard France
Bat.A I'Erable

Bureau ver! dv Boig Briand
44085 HANRTES Ceadex

Tel: (40} 50-32-22

Telex: T11085F
ACECM P
Howlett-Packard France
125, Rue du Faubourg Bannier
45000 QRLEANS

Tal: (38} 62-20-31

E P~

Hewlett-Packard France
Zone industrielle de Courtaboeut
Avenue des Tropiques
§1947 LES ULIS Cedex (Orsay)
Tet: {69)07-78.25

Telex: 600048F
ACCMEMP
Hewlett-Packard France

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

Tel: {1} 45-02-75-00

Telex: 613663F

C.pe

Hewlett-Packard France
124, Boulevard Tourasss
64000 PAY

Tei: (59) 80-38-02

Telex: 550365F

CE"

Hewlait-Packard France

8§, Place Sainte Croix

86000 POITIERS

Tel: (49) 41-27-07

Tetex: T92335F

CE°
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FRANCE (Cont'd)
Hewlett-Fackard France
47, Rus de Chativesle
54100 REIS

Tei: (26) 88-69-78

C.Pr

Hewlett-Fackard France
Parc d'activités de la Poterig
Aue Louis Kerautel-Boimel
35000 RENNES

Tel: (38} 51-42-44

Telex: T40912F
ACCEMP:
Hewlett-Packard France
98 Avenue Ge Bretagne
76100 ROUEN

Tal: (35) 63-57-66

Telax: 770035F

CE

Hewlett-Packard France

4, Rue Thomas-Mann
Boite Postale 56

67033 §TRASBOURG Cedex
Tel: {88) 28-56-46

Telex: 890 144F

CEMP”

Hewielt-Packard France
Le Péripole

3, Chamin du Pigecnniar de la Cépidre
3108 TOULOUSE Cedex
Tel: (81) 40-11-12

Telex: 531639F
ACEMP®
Hewlett-Packard France
tes Cardoutines

Batiment 82

Route des Dofines
Parc'd'activite de Yalbonne
Sophia Antipolis

06560 YALBOKKE (Nice)
Tal: (93) §5-39-40

C

Hewlett-Packard France

8, Rue Baudin

26000 VALENGE

Tei: {75) 42-75-16

cre

Hewleti-Packard France
Carolor

ZAC de Bois Briand

57840 VIGY (Metz)

Tel: (8} 77120 22

c

Hewlett-Packard France
Parg d'activité des Prés

1, Rue Papin

59658 YILLENEUVE D'ASCQ Cedex
Tel: (20147 7878

Tetax: 160 124F

CEMP

Hewdatt-Packard France
Parc ¢'activitss Paris-Nord 11
48, Rue des 3 Sosurs
§3420 YILLEPNTE

Tel: (1) 48 635G 80

Telex: 211032F

C.EMP

GABON
$ho Gabon
P.0. Box 89
LIBREVILLE
Tol: 721 484
Teiex: 5230

GERMAK FEDERAL
REPUBLIC
Hewistt-Pagkard GmbH
Vertriebszentrum Mitte
Hewiett-Packard-Strasse
[-6380 BAD KOMBURG
Tel 6172 400-0

Tetex: 410 844 hpbhg
ACEMP
Hewletl-Packard GmbH
Geschdfisstelle
Keithstrasse 2-4

D+ 1000 BERLIN 30

Tel: (030} 2199 04-C
Teiex: 018 3405 hpbin d
ACEMP
Hewlett-Packard GmbH
Vertriebszentrun SGdwest
Schickardsirasse 2
D-7030 BOBLINGEN

Tei: {07031) 645-0

Telex: 7265 743 hep
ACCMEMP

Hewiett-Packard Gmbi
Geschifissialle
Schieefstr. 28a

-4600 DORTHUND-41
Tel: {0231} 45001

Tetax: 822858 hepdad
ACE

Hewlett-Packard GmbH
Vertriebszentrum Nord
Kapstadiring 5

D-2000 KAMBURG 60
Tei: {040} 63804- 1
Telex: 02163032 hphh ¢
ACEMP
Hewleit-Packarc GmbH
Geschiftsstells
Heidering 37-35
D-3000 HAMNOVER 61
Tel: (0511} 5706-0
Telax: 092 3258
ACCMEMP
Hewlatt-Packard GmbH
Geschiftsstelle
Rosslauer Weg 2.4
D-5800 MANMHEIR

Tel: {0621} 70 05-0
Talex: 0462105

ACE

Hewletl-Packard GmbH
Geschitissialle
Messerschmittsirasse 7
D-7810 HEU ULM

Tel: (0731} 70 73-0
Telex: 0712616 HP ULM-D
ACE"
Hewlett-Packard GmbH
Geschittsstells
Emmericher Sirasse 13
D-8500 NURNBERG 10
Tol: (0911) 5205-0
Telex: 0823 860 hpnbg
C.CM.EMP

www.valuetronics.com

Hewiatt-Packard GmbH
Vertriebszentrum Wes{
Berliner Strasse 111
D-4030 RATINGEHN 3

Tel: {62102} 494-0
Teiex: 589 070 hprad
ACEMP
Hewigti-Packard GmbH
Vertrisbszentrym S04
Eschenstrasse 5
08028 TAUFKIRCHEN
Tei: {089) 6120 7.0
Teiex: 0524985
ACCMEMSP
Hewlet!-Packard Gmbh
Geschéttsstalls
Ermiisalies

7517 WALDBROKN 2
Tei: (07243) 602-0
Telax: 782 838 hepk
ACE

GREAT BRITAIN
See United Kingdom

GREECE
Hewlat!-Packard A.E.
178, Kifissias Avenue
6th Fioor
Halandri-ATHENS
Greece

Tel: 64713473, 8471673, 6472871
Telex: 221 268 HPHLGR
ACCM*“ EMP
Kostas Karaynnis S.A.
8, Omirou Strest
ATHERS 133 -

Tel: 32 30 303,32 37 37¢
Telex: 215962 RKAR GR
AC CME

impexin

Intetect Div.

209 Mesogion

11525 ATHERS

Tel: 64744581/2

Telex: 216288

o]

Raril Company

38, Mihalakopouloy
ATHERS 612

Tal: 7236071

Telex: 218787

e

Hellamco

P.0. Box B7528

18507 MRAEUS

Tel: 4827049

Telax: 241441

A

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona &
GUATERRALA CITY

Tol: 316627, 31785366471/
Telex: 3055765 IPESA GU
ACCMEMP

HONG KONG
Hewistt-Packard Hong Keng, Ltd.
G.P.0.Box 785

5th Fioor, Sun Hung Kai Centre
30 Harbour Road

HOMG KOMG

Tel: 5-8323211

Teiex: 66678 HEWPA HX
Cable: HEWPACK KONG KONG
ECP

CET Ltd.

10th Foor, Hua Asia Bidg.
64-66 Gloucester Road

HOWG KOME

Tet: {5) 200922

Teiox: 85148 CET HX

CM

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

Tel: 5-8330222

Telex: 74768 SCHMC HX

AM

ICELAND

Hewlett-Packard iceland
Hoefdabakka 9

110 REYIJAVIK

Tei: (1) 87 1000

ACCMEMP

INDIA

Compuier products are soid through
Blue Star L1d.All computer repairs and
maintenance service is dons through
Computer Maintenance Corp,
Blue Star L.id.

B. D. Patel House

Hear Sardar Patet Colony
AHMEDABAD 380 014

Tel: 403531, 403532

Telex: 0121-234

Cable: BLUE FROST
ACCME

Blue Star Lid.

40/4 Lavelle Road
SANGALORE 560 001

Tel: 57881, 567780

Telex: 0845-430

Cabie: BLUESTAR
ACTCME

Blue Star Ltd.

Band 8ox House

Prabhadevi

BOMBAY 400 025

Tal: 4833101, 4933222

Telex: 011-7 1051

Cable: BLUESTAR

AM

Bluse Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400025

Tel: 430-6155, 430-6556
Talex: ¢11-71193 BSSS IN
Cable: FROSTBLUE
ACMEM



Blue Star Lid.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235, 85238

Cable: BLUE STAR

A

Blue Star Lid.

7 Hara Streat
CALCUTTA 700 01
Tel: 230131, 230132
Yetex: 031-61120 BSNF IN
Cabla: BLUESTAR
AMCE

Biue Star Lid.

133 Kodambakkam High Road
WMADRAS 6060 034

Tel: 472056, 470238
Telex: 041-379

Cable: BLUESTAR
AM

Blue Star Lid.

13 Community Center
New Frignds Colony
NEW DELHI 110 065
Tel: 633182, 636674
Telex: 031-61120
Cable; BLUEFROST
AL CMEM

Blue Star tid.

15716 C Wellgsley Rd.
PUNE 411011

Tel: 22775

Cabie: BLUE STAR

A

Biue Star Lid,

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

Telex: 0155-458

Cable: BLUEFROST
ACE

Biue Star Lid.

T.C. 7/603 Poornima
Maruthuniuzhi
TRIVAKDRUM 695 013
Tel: 65799, 65820

Telax: 0884-258

Cabia: BLUESTAR

E

Computer Maintanance Corporation
Lid.

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

Cl o

INDOMNESIA

BERCA Indonesia P.T.
P.C.Box 486/Jkt,

JI Abdul Muis 82
JAKARTA

Tek 21-373009

Teiex: 46748 BERSAL 1A
Cablg: BERSAL JAKARTA
-]

BERCA indonesia P.T,
P.0.Box 2487/Jit

Antara Bldg., 11th Floor

Ji Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 343988

Telex: 46748 BERSAL 1A
ACEMSP

BERCA ladonesia P.T.

Jalan Kutai 24

SURABAYA

Tei: 67118

Telex; 31146 BERSAL 58
Cable; BERSAL-SURABAYA
AT EMP

RAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Manscor City 8B/3/7
BAGHDAD

Tel: 551-49-T3

Talex: 212-455 HEPAIRAG IK
c

IRELAND
Hewlett-Packard lreland Lid.
82/83 {ower Leeson Street
DUBLIN 2

Tel: 0061 608800

Telex: 30439

CEP

Cardiac Services Lid.

128 Dubdin Industrial Estate
DUBLIK 11

Tel: (01) 367499

Telex; 32254

M

ISRAEL

Eldan Electroni¢ instryment Lid.
P.C.Box 1270

JERUSALEM 91000

16, Ohafiav 5t.

JERUSALEM 04467

Tel: 533 221, 553 242

Telex: 25231 AB/PAKRD iL
AM

Cormputation ang Measurement
Systems (CMS) Lid.

11 Masad Street

§7060

TEL-RVIY

Tol: 388 388

Telex: 33565 Motil 1.

C.CMEP

iTALY

Hawlett-Packard ltaliana S.p.4
Traversa 99C

Via Giulio Petroni, 19

1-70124 BAR

Tek (080} 41-07-44

M

Hawlatt-Packard !taitana S.p.A.
Via Emitia, 51/C

1-40011 BOLOGKA Anzoia Dell'Emitia
Yel: {051) 731061

Tetex: 511630

CEM

www.valuetronics.com

Hawlett-Packard Hafiana S.p.A.
Via Principe Nicola 43G/C
i-95126 CATAMIA

Tel: {095) 37-10-87

Telex; 970291

C

Kewlett-Packard ltaliana 8.p.A,
Via G. di Vittorlo 9

20094 CORSICG (Milano)

Tel: (02) 448351
Hewlett-Packard Italiana S.p.A.
Viale Brigata Bisagno 2

16129 GENOVA

Tel: {010 541141
Hewlett-Packard Hatiana S.p.A,
Viale G. Modugno 33

118156 GENOVA PEGL)

Tel: (010) £8-37-07

Telex: 215238

CE

Hewlett-Packard italiana S5.p.A.
Via G. di Vittorie 9

1-20063 CERNUSCO SUL
HAVIGLIO

{Mitano}

Tel: (02} §23691

Telax: 334632

ACCMEMP
Hewlett-Packard Haliana S.p.A.
Via Nuova Rivoltana 95

20090 LIMITO {Milano)

Tel: {(2) 92761
Hewlett-Packard l{aiiana 5.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 HAPGL

Tel {081) 7413544

Tetex: 710698

A CEM

Hewlatt-Packard itallana $.9.4,
Via Orazio 18

80122 HAPOLI

Tel: {(B1) 7611444
Hewiletl-Packard Haliana S.p.A.
Via Pellizzo 15

35120 PADOVA

Tel: (049} 8070185

Telex: 430315

ACEM

-Hewlett-Packard italiana S.p.A.

Viale C. Pavase 340

1-00144 ROMA EUR

Tek (06} 54831

Telex: 610544

ACEMP*

Hewiett-Packard ialiana S.p.A.
Via di Caseltina 57/C

1-500 18 SCANDICCI-FIRENZE
Tel; (055) 753863

C.EM

Hewlett-Packard llaliana S.p.A.
Corso Svizzera, 185

1-10 144 TORMO

Tal (011174 4044

Telex; 221079

A*CE

D

WORY COASY

SLTEL

Sociste ivoirienne de
Telecommunications

Bd. Giscard ¢'Estaing

Carrgfour Marcory

Zong 4.A,

Boits postale 2580

ABIDAN 01

Tek 353600

Teiex: 43175

E

ST

immeuble “Le General”

Av. du General de Gaulle

018P 161

ABIDJAN 01

Tel: 321227

c.Pp

JAPAN
Yokogawa-Hewlelt-Packard Lig,
152-1, Onna

ATSUG], Kanagawa, 243

Tel: (0462) 25-0031

C.CME
Yokogawa-Hewlet!-Packard Lid,
helji-Seimei Chiba Bidg.

3-1 Hon Chiba-Cho

CHIBA, 280

Tek (0472)25 7701

CE

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bidg,
6-1%, Hon-dorl, Naka-ku
HINOSHIMA, 730

Tel: {082) 241-06 11
Yekogawa-Hewlett-Packard Lid.
Towa Buiiding

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

Tel: (078) 392-4791

CE
Yokogawa-Hewiati-Packard Lig.
Kumagaya Asahi 82 Bidg.

3-4 Tsukuba

KUBAGAYA, Saitama 360

Yel: {0485) 24-8563

C.CME
Yokogawa-Hewlett-Packard Ltd,
Asahi Shinbun Daiichi Seimei 8ldg.
4-7, vanabata-cho

KUBAMOTO, 850

Tel: (0963) 54-73 11

CE
Yokogaws-Hewlatt-Packard Lid,
Shin-Kyeto Center Bldg.

614, Higashi-Shickoji-che
Karasuma-Nishitru
Shiokoji-dori, Shimogye-ku
KYOTG, 800

Tet: 075-343-0¢21

CE
Yokogawa-Hewlett-Packard Lid.
Mito Mitsui Bldg.

4-73, Sanno-mary, 1 Chome
FAITQ, Ibaraki 310

Tel: (0282) 25-7470

C.CME
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JARAN [Cont'd)
Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Kokubun Bldg.

7-8 Kokubun, 1 Chome, Sendai
HIYAG, 980

Tel: (0222} 25-1011

CE

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

2-1G Gohda 1 Chome
Ckaya-Shi

HAGANG, 394

Tel: {0266) 23 G851

CE

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

HAGCY A, 450

Tel: (052} 571-5171

COMEM
Yokogawa-Hewlett-Packard Lid,
Sai-Kyo-Ren Building

1-2 Dote~cho

OHRIYA OHBMIYA, Saitana 330
Tel: {0486) 45-8031

Yokogawa-Hewle!-Packard Lid.
Chuo Bidg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

Q8AKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
C.CM.EM P°
Yokogawa-Hewleit-Packard Lid,
27-15, Yabe, 1 Chome
SAGAMIMARA Kanagawa, 229
Tel; 0427 59-1311

Yokogawa-Hewlatt-Packard Lid.
Motoshire-cho Dai-ich Seimei Bidg. 1F
218-21 Motoshiro-cho,
Hamamatsu-ghi

SHIZUOKA, 430

Tat, {0534} 56 1771
Yokogawa-Hewiatl-Packard Lid.
Datichi Seimei Bidg,

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

Tal: 03-348-4611

CEM

Yokogawa Hewtett-Packard Ltd. .
§-1, Takakura-cho

Hachioji-shd, TOKYO, 192

Tel: 0426-42-1261

CE

Yokogawa-Hewlett-Packard Ltd.
28-21 Takaido-Higashi, 3 Chome
Suginami-ky TOKYO 168

Ted: (03) 331-6111

Telex: 232-2026 YHPTOK
C.CMEP"

Yokogawa Hokushin Eleciric
Corporation

Shinjuku-N$ Bldg, 10F

4-1 Nighi-Shinjuku 2-Chome
Shinjuky-ku

TOKYQ, 163

Tel: (03) 348-1858

Telex: JAT584

A

Yokogawa Hokushin Electric Corp.
$-32 Nokacheo 2 Chome

2 Chome Musashino-shi

TOKYO, 180

Tel: {0422} 54-1111%

Telex: 02822-421 YEW MTK J

A

Yokogawa-Hewleti-Packard Lid.
Meifi-Saimei

Utsunomiya Qodori Building

1-5 Ocdori, 2 Chome
UTEUNOMIYA, Tochigi 320

Tel: (0288} 33-1153

CE

Yokogawa-Hewlatt-Packard Lid,
Yasuda Seimei Nishiguchi Bldg,
30-4 Tsuruya-cho, 3 Chome
Kanagawa-ku, YOKOHAMA 221
Tel: {045} 312-1252

COM.E

JORDAN

Scientitic and Medical Supplies Co.

P.0. Box 1387

AMBAAN

Tei: 24907, 38807

Tatex: 21456 SABCQ JO
C.EMP

KENYA

ADCOM Lid,, Inc., Kenya
P.C.Box 30079

ALRD®

Yel; 331955

Telex: 2263¢%

EM

KOREA

Samsung Hewlett-Packard Co. Lid.

Dongbang Yeoeuido Building
12-16th Floors

36-1 Yevsuide-Dong
Youngdeungpo-Ku

SEQUL

Tel: 784-4666, 784-2666
Talex: 25168 SAMSAN K
COMEMP

Young In Scientific Co., Lid.
Youngwha Buitding

547 Shinsa Dong, Kangnam-Ku
SEQUL 135

Tal: 546-7771

Talex: K23457 GINSCO

A

Dongbang Healthcare
Products Co. Lid.

Suite 301 Medical Supply Center
Bldg. 1-31 Dongsungdong
Jong Ro-gu, SEQUL

Tol: 764-1171, 741-1841
Telgx: K25706 TKBKO
Cable: TKBEEPKO

M

KUWaAlT

Al-Khaldiva Trading & Contracting
P.0. Box 830

SAFAY

Tel: 424810, 411728

Talew: 22481 ARBEG KT

Cable: VISCOUNT

E.M.A

www.valuetronics.com

Gulf Compuiing Systems
P.0. Box 25125

SAFAT

Tal: 435569

Telgx: 23648

P

Photo & Cine Equipment
£.0. Box 270

SAFAT

Tel: 2445111

Telex: 22247 MATIN KT
Cable: MATIN KUWAIT
p

W.J. Towell Computer Services
£.0. Box 5897

SAFAY

Tel: 2462640/1

Telex: 30336 TOWELL KT

c

LEBANON

Cormputer information Systems S.ALL.

Chammas Building
P.O. Box 11-6274 Dora
BEIRYT

Tel: 89 40 73

Telex: 42309

C.EMP

LIBERIA
Uinichemicals ing.
P.0. Box 4509
MHORROVIA

Tel: 224282
Telex: 4509

E

MADAGASCAR
Technique et Frecision
12, rus de Nice

#.0. Box 1227

101 ANTAMANARIVO
Tel: 22090

Telax: 22255

P

LUXEMBOURG
Hewdett-Packard Beiglum S.A/NV.
Blivd de la Woluwe, 100

Woluwedat

8-1200 BRUSSELS

Tel: (02} T62-32-00

Telex: 23-434 paloben bry
AC.CMEMP

MALAYSIA
Hewleii-Packard Sajes {Malaysia)
Sdn. Bhd.

9th Floor

Chung Khiaw Bank Building
486, Jalan Rajs Lawt

50350 KUALA LUMPUR

Tel: 2986555

Telex: 31011 HPSM MA
ACEMP®

Protel Enginearing
P.0.8ox 1917

Lot 6624, Section 64

23/4 Pending Road
Kuching, SARAWAK

Tak: 36209

Teigx: 70904 PROMAL MA
Cable: PROTELENG

AEM

MALTA

Philip Toledo Lid.
Birkirkara P.O. Box t1
Notabita Rd.

MRIEHEL

Tat: 447 47, 455 66, 4915 25
Telex: Madiz MW 649
EMP

MAURITIUS
Blanche Birger Co. Lid.
18, Juies Koanig Strest
PORTLOUIS

Tek: 20828

Telex: 4296

P

MEXICO

Hewlett-Packard de Mexico,

SA deCV.

Rio Nio No. 4049 Desp. 12

Frace. Cordoba

JUAREZ

Tei: 161-3-15.82

d

Hewlati-Packard de Maxico,

SA. deCV.

Condominio Kadereyta

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

Tei: 463-6-G2-T1

p

Hewlatt-Packard de Mexico,

SA deCV.

Monti Moreios No, 299
Fraccicnamiento Lomna Bonita 45060
GUADALAJARA, Jalisco

Tet: 36-31-48-00

Teiex: 0684 186 ECOME

P

Microcomputadoras Hewiett-Packard,
S.A.

Monti Palvoux 115

LOS LOMAS, Mexico, D.F.

Tei: 520-8127

-]

Micrecomputadoras Hewleit-Packard,
SA deCV.

Monte Pelvoux No. 115

Lomas de Chapultepsc, 11000
MEXICO, O.F,

Tel: 520-9127

P

Hawlett-Packard de Mexico,

S.A. deCV.

Monte Pelvoux No. 111

Lomas de Chapultepec

11000 MEXICO, DF,

Tel: 5-40-62-28, 72-66, 50-25
Yelox: 17-74-507 HEWPACK MEX
ACCMEMP

Hewtett-Packard De Mexice {Polanco)
Avenida Ejercito Nacional §57%
288y 38F piso

Colonia Granada 11560

MEXICO DB,

Tel; 254-4433

P



Hewleti-Packard de Mexico,

S.A daClV.

Crda. del Valla

409 (e, 41h Piso

Colonia dal Valte

Municipic de Garza Garcia Nuavo Leon
66220 MOMTERREY, Nuevo Ledn

Tel: 83-78-42-40

Talex: 382410 HPMY

c

infograficas y Sistemas dei Norests,
S.A.

o Orincco #1771 Orisnte
Despache 2001

Cotonia Del Valle

MONTERREY

Tel: 559-44 15, 575-3837

Telax: 483164

AE

Hewletl-Packard de Mexico,

S.A deCV.

8lvd, independencia No. 2060 Ota.
Cot. Estralla

TORREON, COAK.

Tel: 171-18-21-8%

P

MOROCCD

Etablissement Hubert Dolbsau & Fis
81 rue Karatchl

B.P. 11133

CASABLAKCA

Tet: 3041-82, 3068-38

Tetex: 23051, 22622

E

Gerep

2, rue Agacir

Boits Postale 156
CASABLANCA Ot
Tel: 272083, 272095
Telex; 23 739

P

Sema-Marog
Dept. Seric

8, rue Lapebig
CASABLANCA
Tel: 260980
Tealex; 21641
c.p

NETHERLANDS
Hewlett-Packard Hederiand B.Y.
Starthaan 16

NL-1187 XR AMSTELVEEM

P.O. Box 667

NL-9180 AR AMSTELVEEN

Tel: (020) 54765811

Telex: 13 216 HEPA NL
ACCMEMP

Hewlett-Packard Nadertand BV,
Bongerd 2

Ni 2906VK CAPELLE A/D LISSEL
P.0. Box 41

NL 2000AA CAPELLE A/D LJSSEL
Tek {10} 51-64-44

Talex: 21261 HEPAC ML

CE

Hewlatt-Packard Nederiand B.V.
Pastoor Petarsstraat 134-136
ML 5612 LV EINDHOVEN

P.O, Box 2342

NL 5600 CH ENDHOVEN

Yok (040) 326911

Tolex: 51484 hepae ni

CEP

MEW ZEALAND
Hewlstt-Packard (N.2.) Ltd,

5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPAK Auckiand
C.CME P

Hewleti-Packard (N.2.) Lid.
184-180 Witlis Street
WELLINGTOR

P.O. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cabla: HEWPACK Wellington
C.CMEP

Northrop instruments & Systems Lid.

369 Khyber Pass Road
P.0. Box 8602
AUCKLAND

Tel: 794-091

Telex: 60605

AM

Morthrop instruments & Systems Lid.

110 Mandeviile 5t.
P.C. Box 8388
CHRISTCRURCH
Tol: 488-873
Telax: 4203

AM

Northrop Instruments & Systems Lid.

Sturdes House

85-87 Ghuznes Strest
P.C. Box 2406
WELLIMNGTON

Tal: 850-081

Tolex: N2 3380

A0

MIGERIA

Eimeco Nigeria iid.
48, Caleutia Crescent Apapa
P.Q. Box 244and
LAGOS

E

NOATHERM IRELAND
S$ee United Ringdom

MORWAY
Hewlott-Packard Norgs A/S
Folke Bernadottes vel 50
P.0. Box 3558

K-5033 FYLLINGSDALEN (Bergen)
Tel: G047/5/16 55 40

Talex; 76621 hpnas n

C.EM

Hewlgti-Packard Norge A/S
Osterndalen 16-18

P.0O. Box 34

N-1345 OEETERAAS

Tel: 0047/2/24 50 90

Telax: TH821 hpnas n
A,C.CMEMP

www.valuetronics.com

Hewlett-Packard Norge A/S
Boshmergt. 42

Box 247G

N-5037 SOLHERASVIX

Tel: 0047/5/29 00 90

OMAN

Khimjii Ramdas

F.0. Box 18

MUSCAT/SULTANATE OF OMAaN

Tel: 795 901

Telex: 3483 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.C.Box 169
HUSCAT/SULTAMATE OF OMAN
Tek 734 201-3

Telex: 5274 BAHWAN MB

E

imtac LLC

P.0C. Box 9196

[RINA AL FAHAL/SULTANATE OF OMAK
Tel: 561 895, 5602078, 561010
Telex: 5268 Tawoos On

ACM

PAKISTAN

kushko & Company Lid.
House No. 16, Street No. 18
Sector ¥-6/3

ISLAMABAD

Tel: 824545

Cable: FEMUS Istamabad
AEP*

Mushko & Company Ltd.
Qosman Chambers
Abduliah Haroon Road
KARAGHI 0302

Tel: 524131, 524132

Telex: 2834 MUSKC PK
Cable: COOPERATOR Karachi
AEP"

PAMARMA

Electronico Balboa, S.A.
Calie Samua! Lewis, Ed. Alfa
Apartado 4929

PAMAMAS

Tel: B4-270C

Telex: 3483 ELECTRON PG
CM.EM.P

PERY

Cia Eleciro Médica S.A,

Los Flamencos 145

San Isidro

Casilla 1030

LA 1

Tel: 41-4325, 41-3705

Telex: Pub. Booth 25306 PEC PISIDR
CMEMP

SAMS S.A,

Arenica Republica de Panamg 3534
San isidro, LIMA

Tet: 419928/417108

Teiex: 20450 PE |IBERTAD

ACP

O

PHILIPPINES

The Online Advancad Systers Corp.
2nd Floor, Elecira House
$15-117 Esteban Strest
Legaspl Village, Makati

Metro MANEA

Tek: 815-38-10 {up to 16)
Telax: 63274 ONLINE PN
ACEMP

PORTUGAL

Mundinter Intercambio
Mundial de Comércio S.ARL.
Av. Antenio Augusto Aguiar 138
Apartado 2781

LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2

1296 LISBOA Codex

Tel: 56-21-82

Telex: 13316 SABASA

A

Teloctra-Empresa Técnica de
Equipmentos Elactricos S.ARL,
Rua Rodrigo da Fonseca 103
P.0. Box 2531

£IS80H 1

Tel: (19) 68-60-72

Telex: 12598

CM,E

C.RCS.L

Ruz de Costa Cabral §75
42GC PORTG

Tet: 4991747405173

Telex: 26054

cp

PUERTO RICO
Hewlett-Packard Puerto Rico
101 Munoz Rivers Av

Esu. Calie Ochoa

HATO REY, Puerto Rico 00913
Tat: (809) 754-T7800
ACCMMEFP

QATAR

Computer Arabia
£.0. Box 2750

DOKA

Tel: 428555

Telex: 4806 CHPARB
P

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 422170

Telex: 4439 NASSER DH

M

SAUDI ARABIA

Modern Electronics Establishment
Hewlett-Packard Division

P.O. Box 281

Thuobah

AL-KHOBAR 31652

Tel: 8951760, 885- 1764

Telex: 671108 HPMEEK SJ
Cabla: ELECTA AL-KHOBAR
CEM
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SAUD! ARABIA (Cont'd)
Modern Clectronics Estabiishment
Hewlett-Packard Division

P.O. Box 1228

Redec Plaza, 6th Floor

JEDDAK

Teol: 644 96 28

Teiex: 4027 12 FARNAS 5J
Cabie: ELECTA JEDDAH
AC.CM.EM,P

Modarn Electronics Establishment
Hewtatl-Packard Division
P.0.Box 22015

RIYADH 11485

Teb; 491-87 15, 491-63 87
Telax: 202049 MEERYD §J
CEM

Abdul Ghani & Ajou Corp.
P.O.Box 78

RIYADH

Tel; 40 41747

Telex; 200 932 EL AJOU

P

SCOTLAND
See United Kingdom

SEMEGAL

Societe Hussein Ayad & Cie.
786, Avenug Georges Pompidou
B.P. 305

DAKAR

Tel: 32338

Cable: AYAD-Dakar

&

Monager Distribution S.A.

1, Rue Parent

BP. 148

DAKAR

Tal: 215671

Telex: 587

P

Systéme Service Conseti (SSC)
14, Avenue du Parachols
DAKARETOlLE

Tek: 219876

Yelax: 577

crP

SINGAPORE

Hewleti-Packard Slngapore (Sales)

Ple, Lid.

#08-00 Inchcape House
450-2 Alexandrs Road
Alexandra P.O. Box 58
SIRGAPORE, 9115

Tel: 4731788

Telex: 34208 HPSGSORS
Cable: HEWPACK, Singapora
ACEMP

Dynamar International Lid.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 7475188

Telex: 26283 RS

CM

SOUTH AFRICA

Hewlett-Packard So Africa {Pty.j Lid.

P.0. Box 120

Howard Place CAPE PROVINCE 7430
Pine Park Center, Forest Drive
Pinslands ’

CAPE PROVINGE 7405

Tol: {021) 53 7954

Telex: 57-20006

ACCMEMP

Hewleti-Packard So Africa (Pty.) Lid.

2nd Floor Juniper House
82 Qverport Drive
DURBAN 4067

Teh {031)28-4178

Telex; §-22354

c

Hewlatt-Packard So Africa (Py.) Lid.

6§ Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 600
Tek: (41-301201
Telex: 24-2918

G

Hewlett-Packard Sc Africa (Pty.) Ltd.

Fountain Centar
Kaikosn Str.
Monuymant Park Ex} 2
PRETORIA 0105

Tel: (012) 45 5725
Talex; 32163

CE

Hewlett-Packard So Africa (Pty.) Ltd.

9 Eastern Service Road
Eastgate £xt. 3

SARDTON 2144

Tel: 802-5%11, 802-5125

Teiex: 4-20877 SA

Cabla: HEWPACK Joharnnasburg
ACCMEMP

SPAIN

Hewleti-Packard Espafola, S.A.
Calls Entenza, 321

08029 BARCELOKA

Tal; 3/322 24 51,321 7354
Talax: 52603 hpbee

ACEMP

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

Egificio Albia 78

4800% BRLBAO

Yal: 4/423 83 06

ACEM

Hewlett-Packard Espafiola, 5.A.
Cria. de 1a Corufta, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 837.00.11

Telax: 23515 HPE

C.M

Hewlett-Packard Espafola, S.A,
Avda. S. Francisco Javier, S/N
Plants 10. Edificlo Sevilla 2
41005 SEVILLA

Tai: 54/84 44 54

Telax: 72932

ACMP

www.valuetronics.com

Hewlati-Packard Espaficia, S.A.
isabei La Catolica, 8

46004 YALENCIA

Toi: {96) 35153 44

Talex: 63435

CP

Hewleti-Packard Espartola, S.A.
Av. de Zugazarte, 8

Edificio £l Abra 4

Las Arenas-Guecho

VIZCAYA

Tel: (94) 464 3255, 484 2633
Telex: 33032

SWEDEN

Hewlatt-Packard Sverige AB
(stra Tuligatan 3

5-20011 HALMO

Box 6132

Tel: (040) 70270

Telex: (854) 17886 {via Spanga
office}

c.p

Hewletl-Packard Sveriga AB
Vastra Vintergatan §

§-70344 OREBRO

Tei: {19} 10-48.80

Teiex: {854) 17888 (via SpAnga office)
c

Hewlett-Packard Sverige AR
Skathcitsgatan 9, Kista

Box 18

$-16393 SPAKGA

Tet: {08} 750-2000

Telox: (854} 17888

Telefax: {08} 7527781
ACCMEMP
Hewlett-Packard Sverige AB
Box 266

Topasgatan 1A

$-42123 VASTRA-FROLUNDA
{Gothenburg)

Tel: (031} 59-10-0C

Tetex: (854} 17086 {via Spanga
office)

ACCM.EMP

SUDAN

tediterranean Engineering & Trading

Co. Lid.

£.C. Box 1025
KHARTOUR
Tal: 41184
Telex; 24052
cP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASEL

Tel: {81) 33-59-20

ACEP

Hewlatt-Packard {Schweiz} AG
7, rve du Bois-du-Lan

Case posiale 365

CH-1217 MEYRIN 1

Tek: (0041} 22.83-11-11
Teien:27333 HPAG CH
AC.CM.EM.P

Hewlett-Packard {Schweiz} AG
Allmend 2

(H-8967 WIDEN

Teh 0041357 3121 11

Telex: 53933 hpag ¢ch

Cable: HPAG CH
ACCMEMP
Hewlett-Packard (Schwalz) AG
Schwamendingenstrasse 10
8050 ZURICH

Tak: (0041} 1315 8181

Tetox: 823 537 HPAG CH

cpP

SYRIA

General Blectronic Inc,

Nuri Basha Ahnef Ebn Kays Stresl
P.O, Box 5781

DAMASCUS

Tel: 33-24-87

Telax: 411245

Cable: ELECTROBOR DAMASCUS
E

Middle £ast Electronics

P.0.Box 2308

Abu Rumaneh

DAMASCUS

Tel: 33 4592

Telex: 411771

M

TAIWAR

Hewlett-Packard Yaiwan Ltd.
THM Office

2, Huan Naa Road

CHUKG L1, Taoyuan

Tei: (034) 829-866

C

Hawletl-Packard Taiwan Ltd.
Kachsiung Office

11/F, 456, Chung Hsiac 1st Road
KACHSIUNG

Tel: {07) 2412318
Hewiatt-Packard Taiwan Ltd,

8th Fioor, Hewlett-Packard Building
337 Fu Haing North Road

TAIPE

Tal: {02) 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Taipsi
AC.CMEM,.P

Ing Lih Trading Co.

6th Fioor, 112, Sec, §,

Chung Hsiao East Road

TAIPE! 108

Tel: {02} 394-8191

Telax: 22884 SANKWANG

A

THAILAKD

Unimesa Co. Lid.

30 Patpong Ava., Suriwong
BANGKOK 10500

Tel: 235-5727, 234-0901/3
Talex: 84439 Simonco TH
Cabla: UNIMESA Bangkok
ACEM



Bangkok Business Equipment Ltd.

5§/5-6 Dejo Road

BANGHOK

Tet: 234-8570, 234-867%
Telex: 87699-BEQUIPT TH
Cable: BUSIQUIPT Bangkek
p

TOGO

Societs Africaina De Promotion
B.F. 12271

LOME

Tal: 21-62-88

Teiex: 5304

P

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

PORT-OF-SPAIN

Tet: 624-4213

Tatax: 22561 CARTEL WG
Cabie: CARTEL, PORT OF SPAIN
CM.EMP

Computer ana Controls Lid.
£.0. Box 51

66 Independanca Square
PORT-OF-SPAIK

Tet 623-4472

Telax: 3000 POSTLX WG, ACCT
LOOGO AGENCY 1264

AP

Ferat Assoc.

8 Fitzgerald Lane
PORT-OF-SPAIM

Tel: 62-36864, §2-39253
Telex: 22432 FERALCO
Cable: FERALCO

M

TUNISIA

Tunigie Electronique S.A.R.L.
31 Avenus de ia Libarieg
TURIS

Tel: 280-144

CEP

Tunisie Electronigue S.A.R.L..
94, Av. Jugurtha, Mutuelieville
1002 TURIS-BELVEDERE

Tel: 280144

Telex: 13238

CEP

Corama S.A.

1ter. Av. de Carthage

TURIS

Tol: 253-821

Tolax: 12318 CABAM TH

M

TURKEY

EM.A

Mediha Eldem Sokak No. 41/6
Yenisghir

ANKARA

Tef: 318175

Telex: 42321 KTX TR

Cabia: EMATRADE ANKARA
M

Teknim Company Lid.

Iran Caddesi Mo, 7
Karaklidere

ARKARA

Tek 275800

Telgx: 42155 TKNM TR
CE

Kurt & Kurt A.8.
Mithatpasa Caddesi No. 75
Kat 4 Kizllay

AMIKARA

Tel: 318875/8/7/8

Telex: 42490 MESR TR

A

Saniva Bligisayar Sistemieri A.S.
Buyuikders Caddesi 103/6
Gayrettepe

ISTANBUL

Tel: 1673180

Telex: 26345 SAN: TR

cp

Best Inc,

Esentepe, Gareteciler Sitest
Keskin Kalem

Sokak 6/3, Gayretiepa
ISTANBUL,

Tel: 172 1328, 173 3344
Telex: 42490

A

URITED ARAB
EMIRATES

Emitac Lid.

P.0. Box 1641

SHARJAH

Tel: 531181

Telex: 68136 EMITAC EM
Cabie: EMITAC SHARJAH
E.C.M.P.A

Emitac L1d.

P.O. Box 2711

ABU DHABE

Tel: 820419-20

Cabie; EMITACH ABUDHABI
Emitac Lid.

£.0. Box 8391

DUBAL,

Tal 377591

Emitac Lid.

P.0. Box 473

RAS AL KHABEAN

Tel: 28133, 21270
UNITED KINGDOM
ENGLAND
Hewlett-Packard Ltd.
Miller House

The Ring, BRACKHELL
Berks RG12 1XN

Tel: 0344 424898

Telex: 848733

£

Hewiet!-Packard Ltd.
Elstree House, Eistree Way
BOREKAMWOOD, Herts WD6 158G
Tel: 01 207 8060

Talex: 8852718

CE

www.valuetronics.com

Hewlett-Packard Lid.
Quakfisld Housse, Oakfield Grove
Clifton BRISTOL, Avon BSE 2BN
Tel: 0272 736806

Telex: 444302

CEP

Hewlait-Packard Lid.

$ Bridewsll Place
LONDON EC4V 68S

Tek 01583 6565

Telex; 298163

cr

Hewlett-Packard L.1d.
Pontefract Road
MORMANTON, Wes? Yorkshire WS IRN
Tel: 0924 895566

Telex: 557355

cp

Hewielt-Packard Lid.
The Quadrangte

106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telax; 947234

CEP

Hewleti-Packard Lid.
Avon House

435 Stratford Road
Shirtey, SOLIULL, West Midlands
880 481

Tel: 021 745 8800

Telex: 339105

CEP

Hewlett-Packard Ltd.
Heathside Park Road
Cheadie Heath
STOCKPORY

Cheshire

SKICRB

Tel: 061-428-0828

Telex: 668068

ACEMP
Hewleit-Packard Li¢.
Harmon House

Mo, 1 Gecrge Street
UXBRIDGE, Middlesex UX8 YN
Tel: 895 720 20

Telex: B33 134/5
COMEMP
Hewlstt-Packard Lid.
King Street Lane
Winnersh, WOKINGHAR
Berkshira AG11 5AR

Tel: 0734 784774

Telex: 847178

ACEMP

MORTHERN IRELAND
Hewiett-Packard (lratand) Lid.
Carricktergus Industrial Centre
75 Beifast Road, Carricklergus
CO. AKTRIM BT38 8PM

Tel: 09603 57333

C.E

Cardiac Servicas Company
954 Finaghy Hoad South
BELFAST, BT10 OBY

Tel 0232-625566

Tolox: 747626

M

)

SCOTLAND
Hewlett-Packard Ltd.
/3 Springburn Place
Coliege Mifton North
EAST KILBRIDE, G74 38U
Tal: 03552-49281

Telex: 779615

CE

Hewlatt-Packard Lid.
SOUTH QUEEKSFERRY
West Lothian, EH30 97G
Tel: 031331 1188

Telax: 72682
CCMEMP

UNITED STATES

Alsbama
Hewlett-Packard Co.
2100 Riverchase Canter
Buiiding 100 - Suite 118
BIRMIKMGHAN, AL 35244
Tei: (205) $68-0547
ACMP*
Hewlatt-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
Tei: (205) 830-2000
C.CMEM"

Alaska
Hewleit-Packard Co.
3601 C St., Suite 1416
AMCHORAGE, AK 99503
Tel: {907) 563-8855
C.E

Arizona
Hewlstt-Packard Ce.
8080 Pointa Parkway West
PHOEMIX, AZ 85044
Tel: (602) 273-8000
ACCMEMP
Hewlati-Packard Co.
3400 East Britannia Dr.
Bidg. C, Suite 124
TUCEON, AZ B5708

Tei: (602) 5737400
CEM®*

California
Hewdetl-Packard Co.
99 South Hili Dr,
BRISBANE, CA 94005
Tei: (415) 330-2500

c

Hewlati-Packard Co,
5066 E. Clinton Avenus, Suite 102
FRESNQ, CA 93727
Tal: {209) 252.0652
C.M

Hawistt-Packard Co.
1421 8. Manhattan Av.
FULLERTON, CA 92831
Tol: {714) 904-6750
CCKM.EM
Hewlett-Packard Co.
T408 Holllstar Avg, 8A
QOLETA, CA 93117
Tel: (805) 885-8100
CkE
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UNITED STATES (Cont'd)
Hewlett-Packard Co.
2525 Grand Avenue
LONG BEACH, CA 30815
Tat: {213) 498-1111

C

Hewlett-Packard Co.
5651 West Marichester Ava,
LOS ANGELES, CA 20045
Tek {213) 337-8000

Teiex: 910-325-6608

CM

Hewleit-Packard Co.
3155 Porter Drive

PALO ALTD, CA 94304
Tel: {415) 857-8000

CE

Hewlatt-Packard Co.
4244 So. Market Court, Sulte A
SACRAMENTO, CA 95834
Tel: (916) 929-7222

At CEM
Hewlett-Packard Co.
$606 Aero Drive

SAN DIEGO, CA 92123

Ted: (619) 278-3200
C.CHM.EM
Hewtett-Packard Co.
5725 W, Las Positas Blvd.
PLEASANTOMN, CA 94566
Tel: (415) 480-0282

c

Hewlett-Packard Co.
3003 Scott Bouievard
SANTA CLARS, CA 95054
Tel: (408) 988-7000
Telex: 910-338-0585
ACCME
Hewlatt-Packard Co,
2150 W. Hillgrest Dr.
THOUSAND OAKS, CA 91326
(B805) 373-7000

CCM,E

Colorade
Hewiatt-Packard Co,
2945 Center Green Court South
Suite A

BOULDER CO 80304

Tel: (303) 499-6655
ACE

Hewleti-Packard Co,

24 Inverness Place, Bast
ENGLEWOOD, CO 80112
Tel: (303) 848-5000
ACCMEM

Connecticut
Hewiett-Packard Co.

Ted: (203} 371-6454
Hewlsit-Packerd Co.

47 Barnes Industrial Rosd South
WALLIGFORD, CT 08402

Tef: (203) 265-7801

ACCMEM

Florida
Hewlett-Packard Co.
2901 N.W. 62nd Street
FOAT LAUDERDALE, FL 33309
Tal: (305) 873-2600
C.EMP*
Hewieti-Packard Co.
6800 South Point Parkway
Suite 301
JACKSONYILLE, FL 32216
Tel: {304} 636-9955

Cc . M LR
Hewlett-Packard Co.
255 East Drive, Suite B
RELBOURNE, FL 32901
Tel: (305) 729-0704
CME

Hewlett-Packard Co.
§177 Lake Ellenor Drive
ORLANDO, FL 32809
Tel: (305} 8532800
ACCMEP®
Hewlett-Packard Co.
4700 Bayou Bivg.
Building §

PEMSACOLA, FI 32503
Tel; (504} 478-8422
AC M

Hewleti-Packard Co.
5550 W. idiewild, #150
TARMPA, FL 33614

Tel: (813} 8843282
CEMP

Georgia
Hewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tet: {404) 9551500
Telex: 810-766-48%0
ACCM.E M, P
Hewlett-Fackard Co.
3607 Parkway Lang
Suite 300

HORCROSS, GA 30082
Tel: (404) 448-1894
CEF

Hawal

Hewlett-Packard Co.
Kawalahao Pleza, Suite 190
567 South King Streat
HOROLULY, H1 96813

Tel: (808} 526-1555
ACEM

idako
Mewtett-Packard Co.
11308 Chinden Bivd,
BOISE, 1D 83707

Tel: (208) 3232700
G

lliinois
Hewlstt-Packard Co.
304 Eldorade Road
P.0. Box 1607
BLOOMBMGTON, 1L 81701
Tak: (309) 6628411
ACEM*

www.valuetronics.com

Hewleit-Packard Co.
525 W. Monroa, #1308
CHICAGQ, IL 60606
Ted: {312} 930-0010

c

Hewlett-Packard Co.
1200 East Dienl Road
NAPERVILLE, 1| 60566
Tet: {312) 357-8800

c

Hewlatt-Packard Co.
5201 Toliview Drive
ROLLING MEADOWS, IL 60008
Tel: {312) 255-8800
Teiex: 810-687-1066
AC.CMEM

Indiana
Hewlett-Packard Co.
11911 N. Meridian St
CARMEL, IN 46032
Tel: {3171 844-4100
ACCMEM
Hewlatt-Packard Co.
111 E. Ludwig Road
Suits 108

FT. WAYHE, IN 46825
Tel: {219) 482-4283
CE

lowa

Hewlett-Packarc Co.
407G 22nd Av. SW
CEDAR RAPIDS, iA 52404
Tal: (315} 300-4250
C.EM

Hewlett-Packard Co.
4201 Corporate Dr.
WEST DES MOIKES, 1A 50265
Tel: (515) 224-1435

AT CMe*

Kansas
Hewtett-Packard Co.

7804 East Funston Road, Sulte 203

WICHITA, KS 67207
Tel: (316} 684-8481
CE

Kentucky
Hewlett-Packard Co.

10300 Linn Station Road, Suite 100

LOUISVILLE, KY 40223
Tel: (502} 426-0100
ACM

Louisiana
Hewlett-Packard Co.
160 James Drive East
ST.ROSE, LA 70087
P.O. Box 1448
KENNER, LA 70083
Tel: (504) 467-4100
ACEMP

Maryiand
Hewlett-Packard Co.
37079 Koppers Strest
BALVIMORE, MD 21227
Tel: (301) 644-5800
Telox: 710-862- 1943
ACCMEM

Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: {301) 948-6370
A,C.CM.EM

Massachuseatis
Hewlett-Packard Co.
1775 Minuteman Road
AMDOYER, MA 01810
Tel: {617) 682-1500
ACCM.EMPY
Hawleti-Packard Co.
32 Hartweil Avenus
LENINGTOM, MA 02173
Tel: (617) 861-8960
CE

Michigan
Hewlati-Packard Co,
4326 Cascade Road S.E.
GRAND RAPIDS, M 49506
Tel: (616) 957-1970

CM

Hewlett-Packard Co.
3955C Orchard Hifl Place Drive
NOVI, M 48050

Tel: {313) 348-9200
ACEM

Hewiett-Packard Co.
177T1W. Big Beaver Road
TROY, Mi 48084

Tal: {313) 643-6474

c

Minnesola
Hewlelt-Packard Co,
2025 W. Larpenteur Ave.
ST, PAUL, MN 55113

Tel: (612) 644-1100
AC.CM.EM

Misgsouri

Hewlefi-Packard Co.

1001 E. 1015t Terrace Suite 120
KAHSAS CITY, MO 64131-3268
Tel: (816) 941-G4 11

AC.CM.EM

Hewlsit-Packard Co.

13001 Hollenberg Drive
BRIDGETON, MO 63044

Tel: (314) 344-5100

ACEM

HNebraska
Hewfett-Packard
11628 Nicholas 5t
OMANA, NE 68154
Tel: (402} 453-0300
C.EM

New Jersey
Hewlstt-Packard Co.
120 W, Cantury Road
PARAKUS, NJ 07653
Tek: (201) 265-5000
AC.CMEM
Hewlett-Packard Co.
20 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 562-6100
ACCME



Mew Mexico
Hewlett-Packarg Co.
7801 Jefferson N.E,
ALBUQUERQUE, NM 87109
Tel: {505) 823-6 100
CEM

Hewlett-Packard Co.
1460 Trinity Dr., Suite 3
[LOS ALAMOS, NM 87544
Tei: {505} 662-6700

CE

Mew York
rewiett-Packard Co.

§ Computer Drive South
ALBANY, NY 12205

Tei: {518} 4581550
ACEM

Hewlett-Packardg Co.

$600 Main Street
CLAREKCE, NY 14031

Tel: {716} 759-8621

C.E

Hewiett-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450

Tei: {716} 223-8950
ACCMEM
Hewlett-Packard Co.

7641 Henry Cigy Bivd.
LIVERPOOL, NY 13088

Tal: (315) 451-1820
ACCMEM
Hewlati-Packard Co.

Ho. 1 Pennsylvania Plaza
55th Floor

34th Street & Bth Avenus
MARHATTAN NY 10119

Tel: {212) §71-0800

CM-

Hewleit-Packard Co,

15 Myers Corner Rd.
Hotlowbrook Park, Suite 20
WAPPINGER FALLS, NY 12590
Tel: (914) 298-9125

CM,E

Hewtett-Packard Co.
2975 Wesichester Avenue
PURCHASE, NY 10577-25580
Tel: {314) 935-6300
CCOME

Hewlett-Packard Co,

3 Crossways Park Wast
WOODBURY, NY 11797

Tel: (516} 682-7800
ACCMEM

Morth Caroling
Hewiatt-Packard Co.
305 Gregson Dr.
CARY,NC 27511

Yol (319) 4676600
C.CM.E M P
Hewlett-Packard (o,
$600-H Southern Pine Bivd,
CHARLOTTE, NC 28210
Ted: (704} 527-8780

Cu

Hewiett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27420
Tei: (819} 852-1800
ACCMEMP”

Ohio
Hewiett-Packard Co.
2717 8. Arlingten Road
AXROHM, OH 44312

Tei: {216) 644-2270
C.E

Hewlett-Packard Co.
4501 Erskine Road
CINCINNATL OM 45242
Tet: (513} 881-9870
C.M

Hewdett-Packard Co.
15885 Sprague Road
CLEVELANB, OH 44138
Tel: (216) 243-7300
ACCMEM
Hewlett-Packard Co.
9080 Springbore Pike
HIAMISBURG, OH 45342
Tel: {513) 433-2223
AL CME" M
Hewlett-Packard Co.
One Maritime Plaza, 5th Floor
720 Water Street
TOLEDD, OH 43604
Tel: (419 262-2200

Cc

Hewiett-Packard Co.
875 Brooksedge Alvd.
WESTERVILLE, OH 43081
Tei: (614) £91-3344
C.CME*

Gklahoma
Hewletl-Packard Co.

3525 N.W. 56ih St.

Suite C-100

OELAHOMA CIYY, OK 73112
Tel: (405) 946-9448
CE M

Hewiatt-Packard Co.

3840 8. 103¢d E. Ave., #100
TULSA, OK 74146

Tel: (918 665-3300

A CEM® P

Cregon
Hewiett-Packard Co.
9255 8. W. Pioneer Court
WILSOMYILLE, OR 97070
Tel: (503) 682-8000
ACE" M

Pennsylvania

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

C

Hewiett-Packard Co.
111 Zatz Drive
PIYTSBURGH, PA 15238
Tal: (412) 782-0400
ACEM
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Hewleti-Packard Co.
2750 Monroe Boutevard
YALLEY FORGE, PA 19482
Tel: {215) 666-8000
ACCMEM

South Carolina
Hewiett-Packard Co.
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 202100
Tel: (803) 732-0400
C.M

Hewlett-Packard Co.
545 N. Pleasanthurg Dr.
Suite 100

GREEMVILLE, SC 29607
Tel: (B03) 232-8002

c

Tennessee
Hewlett-Packard Co.

One Energy Centr, Suite 200
Pellissiopl Pkwy.
KROXVILLE, TN 37932

Tel {615) 566-4747

ACM

Hewlett-Packard Co,

3070 Directors Row
Directors Square

MEMPHIS, TN 38131

Tel: {801} 346-837C

ALCM

Hewlett-Packard Co,

220 Great Circle Road, Suite 116
MASHYILLE, TN 37228

Tel: (815) 255-1271
ACEMP

Texas
Hewlett-Packard Co.
1826-P Kramer Lane
AUSTIM, TX 78758
Tei: (512) 835-6771
CEP:
Hewlett-Packard Co.
§700 Cromo Dr

EL PASQ, TX 70912
Tel: (915} 833-4400
C,E'.M° o
Hewilatt-Packard Co.
3852 Sandsheli Drive
FORT WORTH, TX 76137
Ted: (817) 2328500
C

Hewlatt-Packard Co.
10535 Harwin Drive
HOUSTON, TX 77036
Tel: {713) 776-6400
ACEMP"
Hewiett-Packard Co.
3301 Royal Lane
IRVENG, TX 75063
Tel: {214) 869-3377
C.E
Hewlatt-Packard Co.
109 E. Toronto, Suite 100
McALLEN, TX 78503
Tet: {512) 630-3080
c

11

O

Hewlstt-Packard Co.

$30 E. Campbeil Rd.
RICHARDSOM, TX 75081

Tel: (214) 231-6 101
ACCOMEMP:
Hewlett-Packard Co.

1020 Central Parkway South
SAN ANTORIC, TX 78232

Tel: (512) 494-9336
ACEMP-

Utah

Hewlett-Packard Co.
3530 W, 2100 South St.
SALT LAKE CITY, UT 84119
Tel: (8011 974-1700
ACEM

Yirginia
Hewlett-Packard Co.
840 Greenbrier Circle
Sulte 101t
CHESAPEAKE, VA 23320
Tel: (RQ4) 424-7105
C.EM

Hewlett-Packard Co.
4305 Cox Road

GLEM ALLER, VA 23080
Tel: (804) 747.7750
ACEMP"
Hewlett-Packard Co.
Tanglewcod West Bidg.
Suite 240

3858 Electric Road
ROANOKE, VA 24018
Tel: (703} 774-3444
CEP

Washington
Hewlett-Packard Co.
15815 8.E. 37th Streat
BELLEVYUE, WA 98008
Tel: (206} 643-4000
AC.CM.EM
Hewiatt-Packard Co.
North 708 Argonne Road
SPOKANE, WA §9212.2753
Tel; (509) 922-7000

c

West Virginia
Hewlett-Packard Co.
501 56th Street
CHARLESTON, WV 25304
Tek {304) 925-0492
ACM

Wisconsin
Hewlett-Fackard Co.
275 N, Corporate Dr.
BROOKFIELD, WI 53065
Tek {414) 794-880¢
ACE'M

URUGUAY

Pablc Ferrando S.A.C. e .
Avenida ltalia 2877
Casitla de Correc 370
HMONTEVIDEQ

Tei: 80-3805

Telex: Public Booth 901
ACMEM
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SALES & SUPPORT OFFICES

Arranged alphabeticaliy by countiry

URUGUAY (Cont'd)
{Qiympia de Uruguay S.A.
Maquines de Oficing
Avda, dei Libertador 1997
Casilla de Corracs 6644
MOKTEVIDED

Tet: 91-1808, $8-3807
Telex: 6342 QROU UY

p

VENEZUELA

Hewlett-Packard de Venazuela C.A.
3A Vransversal Los Ruices Norte
Edilicio Segre 28 3

Apartado 50533

CARACAS 1080

Tel: {582) 239-4133

Telex: 251046 HEWPACK
AC.CMEMP

Hewlatt-Packard de Venezuela, C.A
Cerntro Ciudad Comerciat Tamanaco
Nivet C-2 {Nuava Etapa)

Locat 53+05

Chuao, CARAGAS

Tei: 528294

P

Athis Venazolana S.R.L.
Av. Las Marlas, Ota. Alix,
El Pedregal

Apartado 81025
CARACAS 1080A

Tal: 747984, 742148
Tetox: 24009 ALBIS YO
A

Tecnologica Medica del Caribe, C.A.

Multicantro Empresarial del Este
Ave. Libertador

Edif. Libertador

Nucleo “C" - Oficina §1-52
CARACAS

Tel: 339867/333780

LY

Hewilett-Packard de Yenezusla C.A.
Residencias Tia Betty Local 3
Avenida 3 y con Calle 75
MARACAIBC, Estado Zulia
Apartado 2646

Tal: (5861) 80304

Telex: 62464 HPMAR

CE*

Hewlett-Packard de Venezueia C.A.
Urb, Lomas de Este

Totrre Trebol — Piso 11

VALENCIA, £stado Carababo
Apartado 3347

Tel: {384 1) 222692

cpP

YUGOSLAVIA
Do Hermes

Genaral Zdanova 4
¥1J-11000 BEOGRAD
Tek (311) 342 641
Telox; 11433
A.CEM.P

www.valuetronics.com

{0 Hermes

Celovska 73
YU-61000 LIUBLIAKA
Tel: {061} 553 170
Telex: 31583
ACEMP
Eiekirotehna

Titova 5%

YU-61000 LIUBLJANA
CM

Do Hermes

Kraija Tomislava 1
YU-71000 SARAJEVO
Tel: (071} 35 858
Telex: 41634

Cp

ZAIRE

Computer & Industrial Enginesring
25, Avenue de ia Justice
B.P. 12797
KINSHASA, Gombe
Tel: 32063

Telex: 21552

c.p

ZAMBLIA

A.J. Tilbury (Zambia) Lid,
P.0. Box 32792

LUSAKA

Teh: 215580

Telex: 40128

E

ZIMBABWE

Fletd Technicai Sales {Private) Limited
45, Kaivin Road North

P.0. Box 3458

SALISBURY

Tel: 705 231

Telex; 4-122 RH

gP

August 1986
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HEWLETT
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