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General Information Model 85020A/B

Figure 1-1. Model 85020A Directional Bridge in Accessory Case Supplied
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Model 85020A/B General Information

CAUTION

The 85020A/B Directional Bridges contain microcircuits that are
highly sensitive to electrostatic discharge (ESD). Damage from ESD
is most likely to occur as the bridges are connected or
disconnected. The surest method of protecting the 85020A/B is for
the operator to wear a grounding strap that provides a path to
ground of no less than 1 Megohm and no more than 2.5 Megohms.
Alternatively the operator can ground himself before touching the
bridge connectors, by touching any grounded instrument chassis.
Never touch the center contacts of the connectors.

Tests at Hewlett-Packard have revealed that repeated ESD charges
as low as 250 volts can destrov microwave diodes. Ordinarv
activities around everyday materials can generate ESD voltages of
tens of thousands of volts. Materials conducive to static build-up
include floor carpeting, nylon clothing, dryv air, naver, adhesive
tape, styrofoam, and vinyl. Use of the precautions described here
will considerably reduce the probability of damage from ESD.

For service purposes, a work station equivped with an anti-static
surface must be used. Use only anti-static solder removers and
grounded soldering irons. Some revlacement parts mav be shipped in
static-protective packaging: remove the parts from this packaging
only at an anti-static work station while wearing the grounded
wrist strap. All anti-static safeguards should conform to state
and federal safety standards.

1-1
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General Information Model 85020A/B

Figure 1-2.  Models 850204 and 850208 Directional Bridges
1-2
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Model 85020A/B General Information

SECTION I

GENERAL INFORMATION

i-1. TIHNTRODUCTION

1-2. This manual contains operating and service information for
the Hewlett-Packard Models 85020A and 85020B Directional Bridaes.
Section I includes specifications and supplemental performance
characteristics, safetv considerations, instrument identification,
description, and other basic information. Figure 1-1 shows the
Model 85020A in the accessory instrument case supplied with each
instrument. Figure 1-2 shows both the 85020A and the 85020B
Directional Bridges.

1-3., On the title page of this manual is a microfiche part
number. This number mav be used to order 10- by 1l5-centimeter (4-
by 6-inch) microfilm transparencies of the manual. Fach microfiche
contains up to 60 photo duplicates of the manual pages. The
microfiche vackage also includes the latest Manual Changes
supplement as well as all pertinent Service Notes.

1-4. Refer anvy guestions regarding this manual, the Manual
Changes subplement, or the instrument to the nearest HP
Sales/Service Office., Always identify the instrument bhv model
number, complete name, and comolete serial numbher in all
correspondence. Refer to the inside rear cover of this manual for
a worldwide listing of HP Sales/Service Offices,

1-5. SPECIFPICATIONS

1-6. Specifications for the 85020A/B are listed in Table 1-1.
These snecifications are performance standards or limits against
which the instrument may be tested. Table 1-2 lists supplemental
characteristics. These are not specifications but are intended to
provide information useful in applving the instrument by giving
typical but non-warranted performance narameters,

1-7. SAFETY CONSIDERATIONS

1-8. The voltages present in the 85020A/B are not in a range to
warrant more than normal caution.

www.valuetronics.com
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;CAUﬂON

The CAUTION sign in this manual calls
attention to an operating procedure or
practice which, if not correctly performed
or adhered to, could damage or destroy the
equipment. Do not proceed beyond a CAUTION
sign until the indicated conditions are
fully understood and met.

1-9. INSTRUMENTS COVERED BY MANUAIL

1-10. This instrument has a two-part serial number, The first
four dAigits and the letter comprise the serial number vrefix. The
last five digits form the secuential suffix that is unicue to each
instrument. The contents of this manual anply directly to
instruments with a serial number prefix agiven on the title nage
under the heading SERIAL NUMBERS.

1-11, An instrument manufactured after the printing of this
manual mav have a serial prefix that is not shown on the title
page. This unlisted serial prefix indicates that the instrument is
different from those documented in this manual. The manual for
such an instrument will be supnlied with a vellow Manual Changes
supplement containing information to document the differences.

1-12. 1In addition to change information, the supplement mav
contain information for correcting errors in the manual. To keep
this manual as current and accurate as possible, Rewlett-Packard
recommends that you periodically request the latest Manual Changes
supplement. The supplement for this manuval is keyed to the
manual's print date and part number, both of which appear on the
title page. Complimentary copies of the supplement are available
from Hewlett-Packard,

1-13. DESCRIPTION

1-14, The 85020A and 85020B are Directional Bridges designed to
be used in conjunction with the Hewlett~Packard Model 8756A and
8755C Scalar Network Analvzers for making scalar reflection and
transmission measurements. A gingle zero-biased Schottky diode
detector in the bridge samples the return loss of a device under
test for reflection measurements. Transmission measurements can be
made with the addition of a detector. A vower splitter can be used
with the bridge for ratio measurements. A swept RF input signal is
supplied by a sweep oscillator or a synthesized sweeper.

1-15. The 85020A is a 50-chm bridae with a freguency range of 10
Mz to 4.3 GHz. RBoth the input connector and the test port

1-4
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connector are tyove-N (female). The 850208 is a 75-ochm bridge with
a freguencv range of 10 MHz to 2.4 GHz. The connectors are both
type-N (female).

1-16. EQUIPMENT SUPPLIED

1-17. The 85020A and 85020B Directional Rridges are each supplied
in an instrument case as illustrated in Figure 1-1.

1-18. EQUIPMENT REQUIRED BUT NOT SUPPLIED

1-19. The following equipment is recquired for use with the
85020A/B in making transmission and reflection measurements:

® HP Model 8756A or 8755C Scalar Network Analyzer.

® HP Model 8350A/B Sweep Oscillator or 8340A Synthesized Sweeper.
$ 1P Model 11664A detector (0.0l to 18 GHz).

.. HP Model 85023C/D Svstem Verification Kit (see Table 1-3).
1-20. Scalar Network Analyzer

1-21. The Model 8756A Scalar Network Analvzer is a microprocessor
based dual-channel receiver with its own digital display. It makes
scalar transmission and reflection measurements at RF and
microwave frequencies, over a dynamic range of -50 4Bm to +10 dBm.
It can measure amplitude ratios up to 60 dB. The B756A is
completely pnrogrammable through HP-IR (Hewlett-Packard Interface
Bus), and can control a plotter (HP 7470A or 9872C) or a swept
source {(HP 8350B or 8340A) through the 8756 Svystem Interface.
HP-IR is Hewlett-Packard's hardware, software, documentation, and
support for TREE-488 and IRC-625, worldwide standards for
interfacing instruments. The 85020A/B Directional Bridges are
designed to be used with the 87%6A.

1-22. The 85020A/B Directional Rridges are also fully compatible
with the Model 8755C Scalar Network Analvzer, Although the B8755C
is not programmable, it also measures amplitude levels of -50 dBm
to +10 dBRm and amplitude ratios of 60 4B over a frequency range
determined by the detectors used. The B8755C plugs into a Model
180~series displav mainframe such as the 182T or the 180TR. In
applications where memory or normalization is reguired, the 87350A
Storage Normalizer is used in conijunction with the 8755C., In this
case, the displav mainframe used with the 8755C mav require
modification for interface with the 8750A. A tahle of
8750A/Display Mainframe compatibility is provided in Section I of
the 8755C Operating and Service Manual.
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1-23. Both the 8756A and the 8755C use an AC detection techniqgue
with an overating frequency of 27.8 kHz. This technique provides
nearly drift-free operation. An RF or microwave source signal is
modulated at 27.8 kHz and is input to the Scalar Network Analvzer
through one or more detector inputs. The detectors demodulate this
signal to produce a 27.8 kHz scuare wave whose peak-to-peak
voltage corresponds to the magnitude of the siagnal at the detector
input. Since only the 27.8 kHz modulated signal is detected,
unmodulated broadband noise and extraneous signals are eliminated
from the measurement.

1-24. Swept Signal Source

1-25. A complete system for makinag transmission and reflection
measurements requires a swept signal source to supply an RF input
gsignal. The Model 8350B Sweep Oscillator with an RF Plua-In
installed is an 8756A-compatible solid-state swept signal source
with a frequency range determined by the RF Plua-In., For example,
the Model 83525A/B RF Plug-In covers a frequency range of 0.0l to
8.4 GHz; and the Model 835222 has the same frequency range as the
85020B {0.01 to 2.4 GHz). The 8350B is fullv HP-IR programmable,
and can be controlled by the 8756A through the 8756 System
Interface. It has internal 27.8 kHz scuarewave modulation
capability.

1-26. The Model 8350A Sweep Oscillator is similar to the 8350B,
and is compatible with the 8756A. However, it does not have the
firmware to enable 8756A control through the 8756 System
Interface. Retrofit kits are available from Hewlett-Packard to
update the 8350A for interface performance comparable to the
8350B.

1-27. The Model 8340A Svnthesized Sweeper is an analog sweep
synthesizer that generates svnthesized output frequencies from
0.01 to 26.5 GHz. It is a complete swept signal source requiring
no additional equipment. The 8340A is fully HP~IB programmable,
and can be controlled by the 8756A through the 8756 Svstem
Interface. The 8340A can be squarewave modulated at 27.8 kHz with
the Modulator Drive signal from the 8756A or 8755C Network
Analyzer,

1-28. Detectors

1-29, One or more Model 11664A detectors are used with the 8756A
or the 8755C and the 85020A/B Directional Bridaes for making RF
transmission measurements, The 27.8 kHz modulated siagnal from the
device under test is applied to the 11664A detector (s) on the
Scalar Network Analvzer inputs. The 11664A demodulates this signal
to produce a 27.8 kHz sguare wave whose peak-to-peak voltage
corresponds to the magnitude of the signal at the detector inpnut.

i-6
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BEach detector uses a biased Schottky diode to achieve -50 dBm
sensitivity. The freouencv range of the 11664A is 0.01 to 18 GHz.

1-3G. Power Splitter

1-3l. Ratio measurements can bhe obtained using a power splitter
in conjunction with the scalar network analvzer and detector (s).
The HP Model 11667A power splitter has a frequencv range of DC to
18 GHz.

1-32. EQUIPMENT AVAILABLE

1-33. Additional equipment available for use with the B756A
Scalar Network Analyzer and the 85020A/B Directional Bridges is
listed in Section I of the 8756A Operating and Service Manual.

1-34. ACCESSORIES AVAILABLE

1-35, Table 1-3 lists 85023-series System Verification Sets
available for use with the 85020A/8 and the 8756A. These accessory
sets are supplied in a 50-ohm version and a 75-ohm version to
correspond with the impedance of the bridges. Each set contains a
high quality adapter, a standard short cirsuit, a matched
termination, and a 50-ohm 10-dB pad. In addition, the 50-ohm
version includes a standard oven circuit; and the 75-ohm version
includes a 50-ohm to 75-ohm minimum-loss pad.

1-36. RECOMMENDED TEST EQUIPMENT

1-37. Table 1-4 lists recommended test eguipment. This equipment
is used in performance testing of the 85020A/B. Other equipment
may be substituted, provided its svecifications equal or exceed
the specifications given in the Critical Specifications column.

1-38. WARRANTY
1-39., Any attempt to perform anvy disassemblyv or repair procedure
not clearly outlined in Section VIII, Service, of this manual will

automatically void the warranty.

1-40. Subjection of the instrument to RF input power levels in
excess of +23 dBm will automatically void the warrantv.

1-7
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Table 1-1. Specifications
85020A 85020B
Frequency Range (GHz):l 0.01 to 4.3 0.01 to 2.4
Input Connector: Type-N{f) Type-N(f)
50 ohms 7% ohms
OCutput Connector: Tyne-N (f) Type~N ()
50 ohms 75 ohms
Maximum Power to Input Port: +23 dBm +23 dBm
Directivity:2
0.01 to 2.4 GHz >40 dB >40 dB
2.4 to 3.0 GHz >40 dB -
3.0 to 4.3 GHz >34 dB -
Test Port Match (SWR):
0.01 to 1.3 GHz <1.20 <1.25
1.3 to 2.4 GHz <1.20 <1.39
2.4 to 3.0 GHz <1.20 -
3.0 to 4.3 GHz <1.25 -
Dimensions: 25 mm high x 110 mm wide x 96 mm deep

cable length:

(1.0 in x 4.3 in x 3.9 in)

1219 mm (48 inches)

Weight:

Net: 0.5 ka

Shippinag: 2.3 ka

(1.2 1bh)

{5 1b)

1-8

1
2

Unless otherwise noted, all specifications are at 0°C to 55°C.

25°C + 5°C.
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Table 1-2.  Supplemental Characteristics

Values in this table are not svecifications, but are typical but

General Information

non-warranted performance parameters included for user information.

g zg Typical
Z 40 e '
Typical 2 35 Specification :
Directivity § 30 §
5 o5 850208 | 85020A
0.01 24 3.0 4.3
Frequency (GHz)
85020A 85020B
Typical Input Port Match (SWR):
0.01 to 2.4 GHz <1.2 <1.2
2.4 to 4.3 GHz <1.2 -
Typical Insertion Loss: 6.5 dB 6.5 48
Typical Detector Flatness
(Referenced to 1 GHz): +0.5 dB +0.5 4B
Minimum Input Power
for 40 dB Return Loss
Measurement: +4 dBm +4 4Bm
Nominal Impedance: 50 ohms 75 ohms

www.valuetronics.com
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Table 1-3.  System Verification Sets

HP Model 85023C (Type-N, 50 Ohms)
{(For Use with Model 85020A Directional Bridge)
HP Part or
Oty Accessory : Model Number
1 Type~N short 11512A
1 Type-N open 85032-60001
L Type~N (m) to type-N{m) adapter 1250-1475
1 Type~N 50-ohm termination 909A Opt, 012
1 Type-N 10 dB pad 8491B Opt. 010
1 instrument case
1 Operating Note
HP Model 850230 (Type-N, 75 Ohms)
{For Use with Model 85020B Directicnal Bridge}
HP Part or

Oty ACCessory Model Number
L 75-ohm tvpe~N short 1250-1530
1 Type-N(m) to type-N(m) adapter 1250-1475
2 50~ohm to 75-ohm minimum loss pad 11852A
1 Type-N 75-ohm termination 1250-1532
1 50-ohm type-~N 10 dB pad 84918 Opt. 010
1 instrument case
1 Operating Note

1-10
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Model 85020A/B General Information
Table 1-4.  Recommended Test Equipment
85020a 850208
Instrument Critical Specifications Recommended Test Model
Scalar Operatinag 8756A 8B756A
Network Frequency: 27.8 kHz or or
Analyzer 85020A/B compatible 8755C/ 8755C/
Includes displav iga2m 1827
Sweep
Oscillator 8756A compatible 8350A/B 8350A/B
plus
RF Plug-In Fregquency: 0.01-2.4 GHz 83722a
or
or Frequency: 0.,01-4,3 GHz 83525A/8 83525A/8B
Synthesized
Sweeper Frecuency: 0.01-4.3 GHz 8340A 8340A
Detectors (2) Freqguency: 0.01-4.3 GHz 1l1664A 11664A
System Type-~-N, 50 ohms 85023C
Verification Tyne-N, 75 ohms 85023D
Set {includes 75-ohm
(Table 1-3) matching pad)
Step Freguency: DC-4.0 GHz 849547 84954
Attenuator 0-70 @B in 10-dB steps Opt. 001 Opt., 001
Digital Accuracy: +0.01% 34564 3456A
Multimeter Input Impedance: >10M Ohms
Storage For use with 8755C 8750A 8750A
Normalizer where memory is required

This equipment is used for performance testing, adjustment, and

troubleshooting.

www.valuetronics.com
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SECTION 11
INSTALLATION
2-1. INTRODUCTION

2-2. This section provides information about initial inspection,
preparation for use, mating connectors, packaging, storage, and
shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the shipoing
container or cushioning material is damacged, it should be kept
until the contents of the shipment have been checked for
completeness and the instrument has heen checked mechanically and
electrically. The contents of the shivment should be as shown in
Figure 1~1. Procedures for checking electrical verformance are
given in Section IV, Performance Tests, of this Operating and
Service Manual, TIf the instrument does not pass the electrical
Performance Tests, and a circuit malfunction is suspected, refer
to Troubleshooting Procedures in Section VIII, Service, in this
manual. If the instrument does not pass the ahove electrical
tests, if the shipment contents are incomplete, or if there is
mechanical damaage or defect, notifv the carrier as well as the
nearest Hewlett-Packard Office. Keep the shipping materials for
the carrier's insvection. The HP Office will arrange for revair or
replacement without waitinag for claim settlement.

2-5, PREPARATION FOR USE
2~-6. Power Requirements

2-7. Power for the Model 85020A/B Directional Bridge is obtained
from the Model 8756A or 8755C Scalar Network Analyzer.

2-8. Connecting the 85020A/B Directional Bridge

2-9., To connect the 85020A/B for operation with the 8756A or
8755C Scalar Network Analvzer and the 8350A/B Sweep Oscillator,
proceed asg follows:

1. Secure the connector of the power cable W1 into the A, R, or B
mating connector of the Network Analvzer by turning the outer
shell clockwise to tiaghten.

2. Connect the RF output of the Sweep Oscillator RF Plug-In to
the input port of the 83020A/R,

2-1
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CAUTION

Do not apply more than +23 dBm RF power or
more than +10 volts DC into the 85020A/B.
If more than this power or voltage is
applied, the Bridge will be damaged.

3, The device under test ig connected to the Bridge test port.
Tvpical measurement configurations are shown in Section IIT,.

2-10. Mating Connectors

2-11. The mating connectors for the vrecision tvoe-N connectors
of the 85020A/B are the corresponding precision tyne-N connectors
whose dimensions conform to US specification MIL-C-39012.

2-12. To extend the life of the connectors, it is recommended
that a precision adapter be used on the test port in any
application where some dearadation of directivity can be accepted.
Refer to Section III, Operation, for more information on connector
wear .

2-13. Operating Environment

2-14., Temperature. The instrument may be operated in temperatures
from 0°C to +55°C.

2-15. Humidity. The instrument may be operated in environments
with humidity from 5% to 80% relative at +25°C to +40°C. However,
the instrument should also be protected from temperature extremes
which cause condensation within the instrument.

2-16. Altitude. The instrument may be operated at altitudes uv to
4572 meters {15,000 feet).

2-17. STORAGE AND SHIPMENT
2-18. Environment

2-19, The instrument mav be stored or shipped in environments
within the following limits:

Temperatlire . o « « o« o s s o o « o = o & = -40°C to +75°C
Humidity e s e a4 s o a 5% to 95% relative at 0° to +40°C
Altitude e e s s s = e s Up to 15240 meters (50,000 feet)

2-20, The instrument should also be protected from temverature
extremes which may cause condensation in the instrument.

2-2
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2-21. Packaging

2-22. Original Packaging. Containers and materials identical to
those used in factory wnackaging are available through
Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the tvpe of
service reguired, return address, model number, and full serial
number (located on the rear panel serial label). Mark the
container PRAGILE to ensure careful handling. In anv
correspondence, refer to the instrument hv model number and full
serial number.

2-23. Other Packaging. The following general instructions should
be used for revackaging with commerciallv available packaging
materials:

a, Wrap the instrument in anti-static plastic packaging material.
If shipping to a Hewlett-Packard Office or Service Center,
attach a tag indicating the tvpe of service required, return
address, model number, and full serial number.

b. Use a strong shipping container,

¢. Use enough shock-ahsorbing material around all sides of the
instrument to provide a firm cushion and to vprevent movement
inside the container,.

d. 8Seal the shipping container securelvy.

e. Mark the shipping container FRAGILE to ensure careful
handling.

f. In anv correspvpondence, refer to the instrument by model number
and full serial number.

. 2-3/2-4
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SECTION TIT

CPERATICHN

3-1. TINTRODUCTION

3-2. This section contains information for operation of the
85020A/B Directional Bridges.

3-3. OPERATING PRECAUTIONS

iCAUﬂON

SUSCEPTIBLE TO DAMAGE
FROM STATIC DISCHARGE

The 85020A/B Directional Bridges contain
microcircuits that are highly sensitive to
electrostatic discharge (ESD). Damage from
ESD is most likely to occur as the bridges
are connected or disconnected. The surest
method of protecting the 85020A/B is for
the operator to wear a grounding strap
that provides a path to ground of no less
than 1 Megohm and no more than 2.5
Megohms. Alternatively the operator can
ground himself before touching the bridge
connectors, by touching any grounded
instrument chassis. A work station
equipped with an anti-static surface
should be used. Never touch the center
contacts of the connectors.

Tests at Hewlett-Packard have revealed
that repeated ESD charges as low as 250
volts can destrov microwave diodes.
Ordinary activities around everyday
materials can generate RSD voltages of
tens of thousands of volts. Materials
conducive to static build-up include floor
carpeting, nylon clothing, dry air, paper,
adhesive tape, styrofoam, and vinyl. Use
of the precautions described here will
considerably reduce the probability of
damage from ESD.

3-1
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Operation Model 85020A/B

CAUTION

Do not apply more than +23 dBm RF power oOr
more than +10 volts DC into the 85020A/B.
If more than this power or voltage is
applied, the 85020 will be damaged.

CAUTION

po not drop the 85020A/B or subject it to
mechanical shock, as this may cause
internal damage.

3—-4. FEATURES
3-5, Features of the 85020A/B are shown in Figure 3-1.

3-6, CONNECTOR WEAR

CAUTION

Do not over—~tighten the connectors of the
85020A/B bridges. Excessive torque will
deform the mating surfaces. To mate type-N
connectors, always turn only the nut of
the male connector. Never turn the
Directional Bridge when making a
connection. Tighten by hand only.

3-7. Repeated connections will cause the connectors to become
worn, with a consecquent degradation of performance. To extend the
1ife of the connectors, it is recommended that an adaoter be used
on the test port in anv application where some degradation of
directivity can be accepted. For the most accurate measurements, a
high quality adapter should be used, and the adapter should be
periodically replaced. High quality adapters (low insertion loss,
low return loss, stable in use, and durable) are necessary to
achieve accurate, repeatable measurements. Calibrate for
measurement using the same adapters and interconnect cables that
will be used during measurement. To ensure repeatable measurements
the adapters and cables must be clean, in good condition, and
properly tightened. Start with the best available adapters and
calibration standards then replace them when they become unstable,
Appropriate adapters are included in the 85023-series System
Verification Sets listed in Section I of this manual.

3-8. The input port connector and the test port connector are
part of the microcircuit bridae assembly. This assembly may be
replaced with a new or a rebuilt assemblv. For information

3-2
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concerning exchange assemblies, refer to Section VI, Replaceable
pParts, of this manual.

3-9, The connectors are not separately replaceable. Because they
are precision connectors and have contact internally with the
bridge microcircuit, they cannot be repaired in the field. An
attempt to replace or repair the connectors will probably cause
damage to the bridge microcircuit. In addition, special fixtures
are required for reassembly. For repair or replacement of any
connector, return the 85020A/B to Hewlett-Packard.

3-10. OPERATOR'S CHECK

3-11. Figure 3-2 is an operator's check of the 85020A, which
allows the operator to make a aquick check of the main system
functions prior to use, Figure 3-3 is an operator's check of the
85020B. The procedures cover the entire measurement svstem and
incorrect indications may bhe caused bv any portion of the system.
If the Directional Bridge is susnected, use the performance tests
in Section IV to determine if the bridge is working correctlv. If
not, refer to Section VIII, Service, to isolate the problem.

3-12. OPERATING INSTRUCTIONS

3-13. 1Instructions for operating the 85020A/B Directional Bridge
with the Model 8756A Scalar Network Analyzer are supplied in
Section III of the 8756A Operating and Service Manual. Figure 3-3
illustrates a tvpical instrument setup for transmission and
reflection measurements using the 85020A/B with the 8756A.

3~14. The 8755C Scalar Network Analyzer mav be substituted for
the 8756A, with the addition of the 8750A Storage Normalizer in
applications where memorv is required. In this case, the display
mainframe used with the 8755C may require modification for
interface with the 8750A. A table of 8750A/Displav Mainframe
compatibility is provided in Section I of the 8755C Operating and
Service Manual. Figure 3-4 shows a typical measurement setup using
the 8755C and the 8750A. '

3-15, Ratio measurements can be obhtained using a power svlitter
in conjunction with the scalar network analyzer and detector (s}.
Figure 3-5 illustrates a tvpical ratio measurement using a power
splitter.

3~16. 75-0HM OPERATION

3~17. For making measurements of 75-~ohm devices usina the 850208,
two 50-ohm to 75-ohm minimum loss matching wmads are required. One
of these is connected between the siqnal source and the inovut port
of the 85020B. The other is connected bhetween the device under
test and the 11664A detector on the input of the Scalar Network
Analyzer.

% _ 3-3
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1. Test Port Connector J2 (Precision Type-N). The device under

test or a calibration short or open is connected to this
point,

2. Input Port Connector J1 ({(Precision Type-N). The RF input
signal is applied to this connector.

Power Supply Cable Wl. Supplies DC voltages to the 85020A/B
preamplifier and feeds a voltage proportional to the signal

reflected from the device under test to the Network Analvzer
input.

Figure 3-1.  830204/B Features (Rear View)

3-4 .
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Model 85020A/B Operation
85020A OPERATOR'S CHECK
P8 2 SWEEP
BLANK N
SWEEP POS Z y Y
SUT/IN ¥ “BLANK
g == 0%
o 2 = o el ﬁ‘é?&“ﬁnu
§ :ﬁﬁf aco | PLUGIN 8 oo 8000

r = -{_|suonr
|
BRIDGE = i = w140 48 PAD
H
L~ < " open

EQUIPMENT

Sweep Oscillator e e o s 8 s =
RF Plug~In .« s e s R
Scalar Network Analyzer .
10~dB Attenuator s a .
Calibrated Short Clrcu1t

Shielded Open Circuit . . . .

L
[ T

4« ¢ o @

PROCEDURE

1. Connect equipment as shown above.

On the 8350A/B, press [INSTR PRESET]

2. Set up the test equipment as follows:

« & o @

e e s HP 8350A/B
. e HP 83525A/B
. . HP 8756A

HP 84918 Option 010
. e s HP 11512A

HP Part No. 85032-60001

[sHIFT] [CW] (5] [0O]

[MHZz] to set the signal to 50 MHz swept CW,., Press [SWEEP TIME]
[11 [51 [0} [ms]. Press [L]] MOD}] to turn on squarewave
modulation. On the Scalar Network Analyzer, press [SHIFT] and
Channel 2 [MEAS RATIO] to turn off Channel 2.

Figure 3-2. 850204 Operator’s Check (1 of 2)

www.valuetronics.com
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Operation Model 85020A/B

3. Perform an OPEN/SHORT calibration as follows:
Press 8756A MAIN MENU soft kevs [CAL] [OPEN/SHORT] [CHAN 1}.
Connect the calibrated short to the test port of the 85020A,
and press [STORE SHORT] to store the short calibration data.
Remove the short and connect the shielded open to the test
port. On the 8756A press [STORE OPEN] to store the open
calibration data. On the 8756A Channel 1 press [DISPLAY] until
M-MEM is selected. The Channel 1 normalized trace will be
displaved.

4. Remove the shielded open and connect the 10-dB Attenuator to

the 85020A test port. Leave the other end of the attenuator
unterminated.

5. On the 8756A press [CURSOR]. The return loss of the
unterminated pad (10 4B in each direction) will be displayed.
The display should read -20 4B +2dB.

Figure 3-2. 850204 Operator's Check (2 of 2)

3-6
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Model 85020A/B Operation

850208 OPERATOR'S CHECK

SWEEP POS Z
OUTHN & § BLANK

i SCALAR
NETWORK
| AMALYZER

RBF
PLUG-HN

wuas

¥ coooogn

W iBapg pys Soog O

' ,o-
8 5 _ =
/¥
OUT
501 75¢) MATCHING PAD
r = =_|shoRt
)
BRIDGE w b = 4] 5OO—7502 MATCHING PAD

Sweep Oscillator s o e e e e s s e . . . HP 8350A/B

RF Plug-In e s 4 s e s e e e s e HP 83522A/83525A/8
Scalar Network Analyzer . . .« .« « & e e e a HP 8756A

EQUIPHMENT

10-dB Attenuator s e s s e e s s HP 84918 Option 010
Calibrated 75-Ohm
Short Circuit . . . e s e . HP Part No. 1250-1530
50-0hm to 75-0hm Mlnlmum Loss Pads (2) . s HP 11852A
PROCEDURE

1. Connect equinment as shown above.

2. Set up the test equivment as follows:
On the 8350A/B, press [INSTR PRESET] [SHIFT] [CW] [5] [0]
[MHz] to set the signal to 50 MHz swepnt CW. Press [SWEEP TIME]
[1] {51 [0] [ms]. Press [{JT1MOD] to turn on squarewave
modulation. On the Scalar Network Analvzer, press [SHIFT] and
Channel 2 [MEAS RATIO] to turn off Channel 2.

Figure 3-3.  85020B Operator's Check (1 of 2)

: 37
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Operation Model 85020A/B

3. Perform an OPEN/SHORT calibration as follows:

Press 8756A MAIN MENU soft keys [CAL] [OPEN/SHORT] [CHAN 1].
Connect the 75-ohm calibrated short to the test port of the
850208, and press [STORE SHORT] to store the short calibration
data. Remove the short and leave the test port open. On the
8756A press [STORE OPEN] to store the open calibration data.
On the 8756A Channel 1 press [DISPLAY] until M-MEM is
selected. The Channel 1 normalized trace will be displaved.

4, Connect the minimum loss pad to the 85020B test port. Leave
the other end of the minimum loss pad unterminated.

5. On the 8756A press [CURSOR]. The return loss of the
unterminated minimum loss pad (5.7 4B in each direction) will
be displayed. The display should read -11.4 4B +2 4B,

Figure 3-3.  85020B Operator's Check (2 of 2)

POS Z SWEEP
BLANK ! iN

=

SWEEP POS 7
OUT/N § ;

zopo |
Seoo

SCALAR

]
e}
o
SWEEP || Car O o geg F g | mETWORK
OSCILLATOR ||Z00 O3 502 =6ehe ) PLUG-IN B ETE° | ANALYZER
minngn nen anad . U
DEVICE
UNDER
TEST DETECTOR
BRIDGE T T —

For 755 measurements using the 850208, refer to paragraph 3-186.

18 Figure 3-4. Typical Measurement Setup Using 87564
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NETWORK
ANALYZER/
DISPLAY
NORMALIZER
INTERCONNECT
CABLE
SWEEP Pas Z
ouTAN & BLANK
SWEEP : ‘ 3 N RF
OSCILLATOR || P05 52 222 SHEE PLUG-IN TR
& O 6880
DEVIEE )
UNDER
TEST DETECTOR
BRIDGE fr— G oo oo
{ ] N - o om
STORAGE
NORMALIZER

For 7852 measurements using the 850208, refer to paragraph 3-186.

Figure 3-5.  Typical Measurement Setup Using 8755C with 87504
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For 7582 measurements using the 850208, refer to paragraph 3-186,

Figure 3-6.  Typical Measurement Setup Using Power Splitter
. 3-9/3-10
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Model 85020A/B Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION
""" 4-2. The procedures in this section test the electrical
performance of the 85020A/B using the specifications of Table 1-1
as the performance standards. All tests can be performed without
access to the interior of the instrument.

4-3., EQUIPMENT REQUIRED
4-4, Eguipment required for the performance tests is listed in
the Recommended Test Equipment table in Section I. Any equipment

that satisfies the critical specifications given in the table may
be substituted for the recommended model.

4-5, PERFORMANCE TEST RECORD

4~6. Results of the performance tests may be tabulated on the
Performance Test Record at the end of the procedures. The

Per formance Test Record lists all of the tested svecifications and
their acceptable limits. Test results recorded at incoming
inspection can be used for comvnarison in neriodic maintenance and
troubleshooting and after repairs or adjustments.

www.valuetronics.com
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4-7. DIRECTIVITY

Specifications:
85020A 850208
0.0l to 2.4 GHz >40 4B >40 4B
2,4 to 3.0 GHz >40 4B -
BDO tO 4-3 GHZ 334 dB -
Description:

Directivity is a measure of the ability of a directive device to
discriminate between incident and reflected signals. In princivole,
directivity can be measured when the TEST port is terminated with
a perfect load to eliminate all reflected signals. Anv remaining
signals detected are the directivity errors. However, since no
perfect load is available, the test procedures below make
allowances for this external error,.

First an open-short calibration is performed, Then a fixed load
{termination) with the best possible return loss is connected to
the TEST port, and the new measured value is recorded.

Equipment:

Sweep Oscillator c e e a4 e e s e e e e e HP 8350A/B
RF Plug-In e e e s e e e e e e e e HP 83522A/83525A/R
Scalar Network Analvzer . o « « o o s s o + & HP 8756A

For Use with 85020A (50-Ohm)
50-0hm Type-N Short . .+ &+ o & o « s+ « o + HP 11512a
50-Ohm Shielded Open e e 5 s e e e s HP 85032-60001
50-0hm Termination « e e s s s s s s HP 909A Opt. N12

For Use with 85020B (75-Ohm)

50-0hm to 75-Ohm Minimum Loss Pad . . . . . HP 11852Aa
75"‘0hm TVD@“N ShOrt ° » » . ° o . * . o - HP }«250_1530
75-0hm Termination e s + o & 2 + = 9+ + = HP 1250-1532

CAUHON;

Do not mix 50-ohm and 75-ohm hardware, as
this may damage the connectors.

_ 4-2
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Performance Tests
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Figure 4-1.  Directivity Test Setup

Procedure

1.

www.valuetronics.com

Connect the ecuipment as shown in Figure 4-1. If the
Directional Bridae is an 85020B, connect the Model 11852A
50-ohm to 75-ohm minimum loss pad between the output of the RF
Plug-In and the input port of the Directional Bridge. Do not
connect the fixed load (termination) at this time. Allow the
ecquipment to warm up for 30 minutes.

Set up the test eguivpment as follows:

On Sweep Oscillator, press [INSTR PRESET] [SWEEP TIME] [1] [5]
[01 Ims] [LITMOD]. On the RF Plug-In, RF power is ON, On the
Scalar Network Analyzer, press [PRESET], then turn off Channel
2 by pressinag [SHIFT] and Channel 2 [MEAS RATIO].

On the 8350A/B Sweep Oscillator, set the START and STOP
frequencies to correspond to the first band of freguencies in
Table 4-1, the Performance Test Record (0.0l to 2.4 GHz).

Perform an open/short calibration, using the correct equivment
listed above for the respective Directional Bridges. For OPEN
calibration of the 85020B, leave the test port unterminated.

Connect the fixed load to the TEST port of the 85020A/B. On

4-3
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the 8756A, press [SHIFT] [SCALE] for the AUTOSCALFE function,
then press [CURSOR] [CURSOR MAX 1] to find the point of
minimum return loss (the high point on the trace). Record the
displayed CURSOR value on the Performance Test Record, Table
4~1, This value represents the scalar sum of directivity
signals (desired measurement) plus reflected signals from the
fixed load {(undesired error). Thus, fixed load quality
directly affects the gquality of directivity measurements,
Refer to Figure 4-2. The shaded areas in this figqure indicate
the probable range of measurable values for each specified
directivity value. On the horizontal axis, locate the fixed
load's reflection coefficient or its specified return loss
{convert from SWR, if necessarv). Move up from this point to
the upper limit of the shaded area between the diagornal lines.
Enter the value of this upper limit on the Performance Test
Record, Table 4-1. Allowing for the load error, anv
directivity measurement that falls below this limit indicates
that the 85020A/B is probablv within specifications for the
frequency band of interest. If the measurement falls ahove the
upper limit, the bridge does not meet specifications, and
troubleshooting nrocedures should he performed,

6. On the 8350A/B Sweep Oscillator, set the START and STOP
frequencies to the next band ligted in Table 4-1 (2.4 to 3.0
GHz) . Repeat Steps 4 and 5.

Measured
Value

Ditectivity  (p)

{dB)
28.0 030
31.1 028
37 .026
324 024
33.2 022
340 .020 1
349 018
359 016
37.1 014
384 G2
40.0 010 =
419 .008
444 008
48.0 .004
54.0 002
hed 0

0 001 002 063 004 005 006 007 008 009 010 (p)
oo 60 54 505 48 46 444 431 42 409 40 {Retttllrjf?)hss)
Specified p er Return Loss of Load
Figure4-2.  Probable Range of Measurable Directivity Values
4-4
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Performance Tests

4—8. TEST PORT MATCH {SWR)
Specifications:
85026A 850208
0.01 to 1.3 GHz <1.20 <1.25
1.3 to 2.4 GHz <1.20 <1.39
2.4 to 3.0 GHz <1.20 -
3.0 to 4.3 GHz <1.25 -

Description:

Using a tvpical reflection measurement setup, another Directional
Bridge is used to measure the test port SWR of the Directional
Bridge under test. The RF IN port of the Directional Bridge under
test must be properly terminated.

POS Z SWEEP
BLANK 4 b}

SWEELP POS Z
QUT/IN 4 BLANK

SCALAR
| NETWORK
il ANALYZER

o cGononn
gonog

RF
nea it PLUG-IN

r 11w

ADAPTER
I}-—"w{:]~"?“*{qfi:: BRIDGE Not
1

Connected
y DEVICE UNDER TEST
F - -3 open
L — 77 sHoRT

BRIDGE

Figure 4-3.  TEST Port SWR Test Setup

Equipment:
Sweep Oscillator e s s e e s s e s s e s HP 8350Aa/B
RF Plug-In c s s s s o w e s e e 4 s HP 83522A/83525A/B
Scalar Network Analyzer .« « ¢ « o o « s o + HP 8756A

HP 85020A/R
HP 1250~1475

Directional Bridae* . . . . & « o « + «
Adapter, Tvype~N(m) to Type-N(m) . . . . .

*A gsecond Directional Bridae of the same tvoe iz required
as a test instrument in addition to the Directional Bridge
under test.
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Eguipment {continued)

For Use with 85020A (50-0Ohm)
50-0hm Type-N Short . . . ¢ + + « ¢ &+ & + . HP 11512A
50-0Ohm Shielded Open e « & s a2 & + & @ HP 85032-60001
50-0hm Termination e e s e s s s e HP 909A Ovt, 012

For Use with 85020B (75-Ohm)

50-0Chm to 75-0Ohm Minimum Loss Pad . . . . . Hp 118572A

75-0Ohm Tyoe-N Short . . . . « v + + & + & HP 1250-1530

75~-0hm Termination e s s s e e e e e e HP 1250-1532
CAUTION

Do not mix 50-ohm and 75-ohm hardware, as
this may damage the connectors.

Procedure:

1. Set up the equipment as shown in Figqure 4-3, with the
appropriate calibrated short connected to the Directional
Bridge (the test device, not the device under test). If the
Directional Bridge is an 85020B, connect the Model 118522
50-ohm to 75-ohm minimum loss pad between the output of the RF
Plug~In and the input port of the Directional Bridge.

2, Set up the test equipment as follows:
On the Sweep Oscillator, press [INSTR PRESET] [SWEEP TIME] [1]
i3] {0] [ms] [LITMOD]. On the Scalar Network Analvzer, press
[PRESET], then turn off Channel 2 by pressinc [SHIPT] and
Channel 2 [MEAS RATIO].

3. On the 8350A/8 Sweep Oscillator, set the START and STOP
freguencies to correspond to the first band of freaguencies in
the Performance Test Record (0.01 to 1.3 GHz).

4, Perform an open/short calibration using the correct ecuipment
listed above for the respective Directional Bridges. For OPEN
calibration of the 85020B, leave the test port unterminated.

5. Connect the Directional Bridge under test to the first
Directional Bridge, TEST port to TEST port, using an adapter.
Leave the cable of the Directional Bridge under test
unconnected., Connect a matched load to the znout port of the
Directional Bridae under test.

6. On the 8756A, press [SHIPT] [SCALE] for the AUTOSCALE
function, then press [CURSOR] [CURSOR MAX 11 to find the point
of minimum return loss (the hiah point on the trace). Use the
reflectometer calculator to convert this measured return loss

: 4-6
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£to SWR. Enter this value on the Performance Test Record, Table
4_]..

7. On the Sweep Oscillator, set the START and STOP frequencies to
the next band of interest listed on the Performance Test
Record. Repeat steps 4 through 7 for each frecquency band.

4-7
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Model 85020A/B

Table 4-1.  Performance Test Record
DIRECTIVITY
Scalar Sum of Upper Limit
Freguency Range Step Pirectivity Signals (from Fig. 4-2)
0.01 to 2.4 GHz 5 '
2.4 to 3.0 GHz 5
3.0 to 4.3 GH=z 5

TEST PORT MATCHEH (SWR)

Freguency Range Step

Calculated
SWR

0.01 to 1.3 GHz 6

1.3 to 2.4 GHz 6
2.4 to 3.0 GH=z 6
3.0 to 4.3 GH=z 6

Specified
Upper Limit
85020a 850208
1.20 1.25
1.20 1.39
1.20 -
1,25 -

4-8
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. There are no adjustments recommended for regular calibration
or normal use of the 85020A/B Directional Bridge. However, if the
internal bridge microcircuit is replaced, adjustments must be made
to compensate the preamolifier for the individual diode
characteristics. The procedures for replacing the bridge
microcircuit and adjusting the preamplifier are described in
Section VIII, Service, of this manual.

5-1/5-2
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table
6-1 lists the available exchange assemblies. Table -2 lists
abbreviations used in the parts lists and the names and addresses
that correspond with the manufacturers' code numbers. Tables 6-3A
and 6-3B list the replaceable parts in reference designator order
for the 85020A and 85020B separately. Only the listed parts are
replaceable.

6-3., EXCHANGE ASSEFMBLIES

6-4. The microcircuit bridge assembly, including input and test
port connectors and the reference termination, mavy be replaced on
an exchange basis, thus affording a considerable cost savings.
Table 6~1 lists these assemblies for both Directional Bridges,
together with the part numbers for the exchange assemblies.
Exchange, factory repaired and tested assemblies are available
only on a trade-~in basis; therefore, the defective assemhlies must
be returned for credit. For this reason, assemblies required for
spare parts stock must be ordered by the new assembly part number.

6-5. ABBREVIATIONS

6~-6. Table 6-2 contains three major sections: Reference
Designations expands the designators used in the parts list;
Abbreviations defines all abbreviations used in the descrintions
of replaceable parts; Manufacturers Code List references the name
and address of a tvypical manufacturer with the code number
provided in the parts list.

6-7. REPLACEABLE PARTS LISTS

6-8. Tables 6-3A/B are the lists of replaceable parts for the
85020A and 85020B respectively, and are organized as follows:

a. Electrical assemblies and their components in alpha-numerical
order bv reference designation.

b. Chassis-mounted parts in alvha-numerical order by reference
designation.

c. Miscellaneous parts,
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6-9. The information given for each part consists of the
followinea:

a. The Hewlett-Packard part number.

b. Part number check digit (CDY .,

€. The total quantitvy (Qty) in the instrument.

d. The description of the part,

e. A tyvical manufacturer of the part in a five-digit code,
£. The manufacturer's number for the part.

6-~10. The total quantity for each part is given only once for
each instrument - at the first appearance of the part number in
the list for that instrument.

6-11. ILLUSTRATIONS

6-12. Figure 6-1, Replaceable Parts Identification, illustrates
the locations of miscellaneous replaceable parts, some of which
are also listed in Tables 6-3A/B. These parts are denoted with
reference designation prefix Mp.

6-13. ORDERING INFORMATION

6-14, To order a part listed in the Replaceahle Parts Tists,
quote the Hewlett-Packard vart number with its check digit (Cp)y,
indicate the quantity, and address the order to the nearest
Hewlett-Packard Office. The check digit will ensure accurate and
timely processing of vour order,

6-15. To order a part that is not listed in the Replaceable Parts
List, include the instrument model number, instrument serial
number, description and function of the part, and the number of
parts required. Address the order to the nearest Hewlett-Packard
Office,.

Table 6-1.  Exchange Microcircuit Bridge Assemblies
(Includes input and test port connectors and reference termination.)

‘ NEW PART REBUILT-EXCHANGE
INSTRUMENT NUMBER PART NUMBER
85020A 5086~7375 5086~6375
850208 5086~7391 5086-6391

6-2
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Table 6-2. Manufacturers Code List Reference Designations and Abbreviations

MANUFACTURERS CODE LIST
MFR NO MANUFACTURER NAME ADDRESS Z¥P CODE
00009 ANY SATISFACTORY SUPPLIER
06383 PANDUIT CORP TINLEY PARK 1L 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA CA 95050
15526 METRIC AND MULTISTANDARD
COMPONENT CORP ELMSFORD NY 10523
24546 CORNING GLASS WORKS BRADFORD PA 16701
28480 HEWLETT-PACKARD CORP HQ PALO ALTO CA 94304
REFERENCE DESIGHNATIONS
A... Assembly R... Resistor
AT,.. Termination U... Integrated Circuit
C... Capacitor TP... Test Point
CR... Diode MP... Miscellaneous Part
J... Jack, Connector W... Cable, Wire
ABBREVIATIONS
ADJ... Adiust, Adiustment MTG... Mounting
AWG... American Wire Gage NS... Nanosecond
CER... Ceramic NYL... Nylon (Polvamide)
CHAM,.. Chamfer OP AMP... Overational
COND... Conductor Amplifier
CORR... Corrugated PF... Picofarad
CR... Crystal Rectifier PKG... Package
DBL... Double PL.... Plate, Plug
DEG... Degree PRCN... Precision
DIA... Diameter RLG... Rollinag
DIP,.. Dual In-Line Package R8C... Regqular Slotted
DO... Package Type Designation Container
F... Film (Resistor), Fixed 5CR... Screw
FLH... Flat Head SILDR... Sclder
FAD... PFixed T... Tab Wwidth, Taper
HEX... Hexagonal TA... Tantalum
IC... Integrated Circuit TC... Thermoplastic
ID... Inside Diameter THD... Thread, Threaded
IN... 1Inch THK.,.. Thick
INTL... Internal T™0... Package Type Designation
K... Kilo TRMR,., Trimmer
L.G... Length, Long TRN... Turn, Turns
LK... Lock UF... Microfarad
M... Mounting Hole Diameter V... Volt, Voltage
MA... Milliampere vVDC... Volts, Direct Current
MACH... Machined W... Watt, Wattage
"""" MM,.. Millimeter WD... Width
6-3
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Table 6-34.  Model 850204 Replaceable Parts

Model 85020A/8B

Reference HP Part |c Q L Mfr
: A t Description Mfr Part Number
Designation | Number D Y P Code
al 5886-1375 3 1 BRIDGE ASSEMBLY {INCLYDES CONNECTORS 28480 5086-7375
JF1 ARD J2 AND
REFERENCE TERMINATION AT1)
Al 50866375 1 REBUILT 5086-7375 28480 50866375
A2 85020-60001 | 5 H BOARD ASSEMBLY-PREAMPLIFIER 28480 85020~60001
azcl 0180-2794 5 2 CAPACITOR-FXD 3.3UF+20% 35vDC TA 28480 0188-2794
a2c2 N180-2794 5 CAPACITOR-FXD 3,3UF+20% 35vDC TA 28440 01802794
A203 AL66-3878 3 1 CAPACITOR-FXD 1000PF+20% 180VDC CER 28480 D160~3878
RICRL E901-0050 3 2 DINDR~SWITCHING 80V 200MA N5 DO-35 1801-0058
A2CR2 1901-0050 3 DIGDE-SWITCHING B0V 260MA NS DI-35
azR1 1698-720% 0 3 RESTSTOR 51,1 1% .05W F TC=0:100 ~51RE-F
A2RZ 2195-3210 6 1 RESTSTOR-TRMR 10K 1A% C FOP-ADJ 1-TRN
A2R3 0698-7248 1 3 RESISTOR 3.16% 13 ,05W F TC=0+100 C3-1/8-T0~31A1~F
A2R4 2160-3253 7 t [STOR-TRMR 50K 108 ¢ Po2-aBg l-ran 21G0-3753
AZRS 06987212 9 . RESISTOR 100 1% .05W F TC=0+109 3= 1/8-T0~100R-F
A201 LR26-9932 il 1 TC OP BMP PRCN 8-DIP-C PKG ne27Ee
A2PP) 0360-0535 H TERMINAL~TEST POTMT .3301 0366-0535
Mp3 5001~1590 4 1 DRESS COVER 5001-1590
®p2 T100-1275 4 1 AND COVER 7100-1275
MP3 B021-3%87 5 1 FETRUDED FRAME 50213587
MP4 TI00-1276 5 1 PORT COVER 7100-1276
MP5 29800001 8 B NUT - HEX - DRL=CHAM 73 /B 29500001
MPE 2190-0016 3 3 WASHER-LK INTL 2190~0016
up? 0360-1190 5 1 TERMINAL-BLIK 0360-119¢
M2 8 0515-0823 g 4 SCREW-TAD-RLG 0515-9822
Mpg 1531-0289 3 1 BRIDGE SPACER 1531~628%
MP10 0515-0820 b 4 SCREW-MACH M2 9838X (M2, 3)
MPLL 7121-4309 5 1 85020A IDENTIFICATION LA 28480 7T121-4309
MP12 1400-6249 il H CABLE T (62~ . 625-DIA ¥1, 06333 PLTIM-8
Mp13 1540-0181 5 1 28489 1540-0181
MP14 83020-80081 | 7 1 s 28489 B5020~-80001
MBls T121-4311 9 1 28480 7121-4311
MP16 59520948 9 1 RE ® 28480 59520948
MP17 2211-0046 2 1 CAR -G 8,825 [N-%D 28480 9211-0046
Wl 8120-3804 AWG 4-CORD 28480 8120-3804
See introduction to this section for ordering information
Fndicates factory selected value
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Table 6-3B.  Model 850208 Replaceable Parts

Replaceable Parts

Reference HP Part |c Q - Mfr
; . t Description Mfr Part Number
Designation | Number iD Y P Code
al 5086-739}1 3 1 BRIDGE ASSEMBLY {INCLUDES CONNECTORS 2B480 S5086~7391
J1 AND J2 AND
REFERENCE TERMINATION ATI1)
Al 5086-633] 1 REBIILT S086-7381 ZB480Q SNB6-6391
ax 85620-60001 | 5 i BOARD ASSEMBLY-PREAMPLIFIER #50620-60001
A2CY 0L86-2794 5 2 TAPACITOR-FXDN 3.3UF+20% 3I5VoC Ta GLRG-2794
AZ2C2 0185G~2794 5 CAPACTITOR-FXD B.EUFiZD% IZVDC TA 0180-2794
A2C3 0160-3878 & 1 CAPRCITOR-FEDR 1008PF+20% 100VDC CBR GLEO-3878
AZ2CR) L9n1-0050 3 b DINDE-SWITCHING BCW 200MA 2NS DO-35 anl-Gasg
A2CR2 1901-0050 3 DINDE-SWITCHING 80V 200MA 2NS DO-35 10050
R2RL NEIR-7205 a 1 RESISTOR 51.% 1% .0S5W F TC=0+ 100 =TO~51R1~F
AZRZ 210n-3210 f 1 RESISTOR-TRMR 10K 10% ¢ TOP-ADT 1- 2%
AZR3 638-7248 1 1 RESISTOR 3,16 L% 05w ®© TC=Gr!GO SB=TO-3141-§F
A2R4 2100-3253 7 1 RESISTOR-TRMR 40K 149% C TOP-AD ~325%2
B2RS 698-~7212 9 1 RESISTOR 100 1% .45W P 1/8=-TO=-1A0R-
A201 1826-0932 1] 1 1T OP AMP PRCN 8-DID-C P 22772
APl 03/0-0535 o 1 TERMINAL-TEST POINT .33 28480 0360-053%
MP1 5NNi-17%0 4 1 NRESS COVER 28481 500G1-1590
Mp2 7L00N-127% 4 1 ANTY COVER 28480 TL6O-3275
MP3 5025-3587 5 1 ERPRINED FRAME 28480 502:-3587
M2 4 TE00-1275 ki) 1 PORT COVER 2R480 TL00-1276
ME5 29500001 3 1 RUT=HEX~ DR~ 28480 28500008
ME& 21850016 3 i WASHER~LK Tt 28480 21e0-G018
MPT 8360~11%0 5 1 FERMINAL-SL R 28480 0360-1190
MP8 §515-0823 3 4 SCREW-THD-RY 28480 9515-0823
MpG 1531-028¢% 5 1 RRIDGE SPACERGE 2R4BO 1531-6289
MP10 A% 15-0820 B 4 SCREW-MACH M2XD .4 S0 15526 FEISK (M2.3
MP11 Ti21-4534 8 1 28480 TiZ1l=-4534
Mpil2 14nG-024% O 1 ORIV 2 PLTIM-R
MPL3 1540-0181 5 1 28480 1540~-0181
Mpl4 85020~88001 ] 7 1 2R480 B5020-8000 1
Mpls 7121-453% 9 1 28480 TL2]1-451%
MPis 5352-0048 5 ATOR 2RAB0 5952-0948
MP17 9211-0044 2 IN=-LG B.625-TN-WD 28489 92110046
Wl 8120-3804 Y 24-AWE 4-COND 28480 8120-3884

www.valuetronics.com
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Replaceable Parts

Model 85020A/B

85020A/B

MP10
MPg (ON BAGK)
MP3  (NOT SHOWN) (4 PLACES)

J1

P8

4 PLACES)\

MPs

MPS A2

CAUTION

Input Connector -J1 and Test Port Connector J2
are precision connectors and are not
separately replaceable. Do not disassemble J1
or J2 or attempt to replace them or any of
their component parts. Any attempt to perform
any disassembly or repair procedure not
clearly outlined in Section VIII, Service, of
this manual will automatically void the
warranty. Damaged connectors can be repaired
or replaced onlvy by Hewlett-Packard.

Figure 6-1.  850204/B Replaceable Parts Identification
6-6
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Model 85020A/B Manual Changes

SECTION Vi

MANUAL BACKXDATING CHANGES

7-1. INTRODUCTION

7-2. This section of the manual normally contains backdating
information to adapt the manual so that it applies to earlier
versions or configurations of the instrument which may bhe slightly
different in desian or appearance., Later versions of the
instrument will be documented in a vellow Manual Changes

supplement.

7-3. Since there are no earlier versions of the HP Model 85%020A/B
Directional Bridge, this manual applies directly to all
instruments manufactured before the print date, and therefore no
change information is given here. Refer to INSTRUMENTS COVERED BY
MANUAL in Section I for additional information about Manual
Changes suonplements and changes keyved to specific serial numbers,

7-1/7-2
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Model 85020A/8B Service

SECTION VIIX

SERVICE

8-1. INTRODUCTION

8~2. This section provides instructions for troubleshootinag and
repair of the 85020A/B Directional Bridge.

8-3. CAUTION NOTES

8-4. The CAUTION sian denotes a hazard to the instrument. It
calls attention to an operating, maintenance, or repair nrocedure
which, if not correctly performed or adhered to, could result in
damage to or destruction of part or all of the instrument. Do not
proceed bevond a CAUTION sign until the indicated conditions are
fully understood and met.

8~-5. THEORY OF OPERATION

8-6. The operaticon of the 85020A/B is descrihed to assist with
troubleshooting procedures. Schematic diaarams are suoplied for
the Al directional bridge circuit and the A2 preamplifier,
together with a component locations diagram for the A2
preamplifier assembly.

8-7. TROUBLESHOOTING

8-8. Troubleshooting the 85020A/B involves performing the
Operator's Check and the Performance Tests. If a problem persists,
refer to TROUBLESHOOTING PROCEDURES later in this section. The
troubleshooting procedures are desioned to help the technician
isolate a problem to the defective component. A troubleshooting
flow diagram is provided in Figure 8-4,

8-~9, RECOMMENDED TEST EQUIPMENT
8-10. Eguioment recommended to test and maintain the instrument
is listed in Section I, General Information. TIf the eguipment

listed is not available, eguioment that meets the critical
specifications listed may he substituted.

www.valuetronics.com
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8-11. REPAIR AND REPLACEMENT

8-12. The following procedures are described:

@ Power cable revlacement

® Preamplifier assembly replacement

® Replacement of the bridge microcircuit assembly

@® rreamplifier adjustment following replacement of the bridae
microcircuit assembly

8-2
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THEORY OF OPERATION

Al Bridge Circuit

o

RF INPUT *750 IN 850208

PORT J1

<}-o

X758y 500 509 (750*

BALANCE ARM
NV
504

{3 TEST PORT J2

REFERENCE
TERMINATIGN
500 (75¢9* 1000pF 1000pF

10000 16000
o TO PREAMP
il o T
T ASSEMBLY

1000pF $10(30;1? Z

<l

Figure 8-1. Al Bridge Circuit Schematic Diagram

The 85020A/B Directional Bridae is a broadband device used to
measure return loss. The voltage across the balance arm (see
Fiqure 8-1) is proportional to the return loss of the device under
test. Placing a diode across the balance arm enables the
conversion of the microwave voltage to a 27 kHz saguare wave whose
amplitude is proportional to the return loss. The 1000-ohm
igsolation resistors and the 1000-pF capacitors serve to isolate
the balanced detector from the Network Analyzer. This buffers the
output, reducing the imbalance across the center arm created bv
the ground on one side of the output and the preamplifier
connection on the other.

Two varameters which define the quality of the bridge are
Directivity and Source Match.

Directivity is a measure of the residual error in the bridge. When
the test port is terminated in a perfect matched-impedance load,
the detector diode should read zero. However, because of
non-symmetry due to resistor imbalances, component placement,

83
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coaxial imbalances, etc., a voltage will be output to the Network
Analyzer. The ratio of the detected voltage with a perfect
matched-impedance load to the detected voltage with a short is the
directivity.

Source Match is a measure of the impedance lookina into the test
port. It is usuallv given as SWR. It is a function of the bridae
element values, and is independent of directivitv: that is, &
bridge with very good directivitv could have poor source match.

A2 Preamplifier Circuit

The output of the bridge circuit is a low level 27 kHz signal.
Before it is input to the Network Analvzer, it must be amplified,
This is the function of the preamvlifier. Fiqure 8-3 is a
schematic diagram of the preamplifier A2, and Fiqure 8-2 is a
preamplifier component locations diagram.

The functional center of the nreamplifier circuit is a low-noise
operational amplifier Ul wired in the non-inverting confiquration.
The gain of the vreamplifier is controlled bv R3 and R4 {Gain =
1+R4/R3). The gain mav be varied from 1 to apnroximately 17. R4 is
the GAIN adjustment and comvensates for the sensitivity of the
bridge diode.

The input impedance adjustment R2 (%) compensates for the internal
resistance of the diode. The input impedance may be varied from
100 ohms to aproximately 10k ohms.

The 100 ohm resistor R5 and the 1000 pF canacitor C3 form a
decoupling network which keeps RF signals from the inout of the
operational amplifier,

Rl is placed in series with the non-inverting input of the
operational amplifier Ul to prevent the input siaonal from shorting
to ground through the 10k potentiometer R2.

8-4
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WHITE/
BLACK
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Figure 8-2. A2 Preamplifier Assembly Component Locations
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Figure 8-3. A2 Preamplifier Schematic Diagram

8-5
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Step Test Recommended Action
1 Cable Continuity Fail —# Replace Cable W1
Pass
Y
2 Input and Install
Test Port Fail p---84 Replacement
Resistance Bridge Circuit
Pass
4
3 Preamplifier Fail p—#{ Repair or Replace
Preamplifier
Pass

v v

Reconnect
| 85020A/B

Bridge and
Retest

85020A/R

Bridge

is repaired

and ready —{ Fail

for use.

Y

Return to
Step 1 of
this
Figure.

Figure 8-4. Troubleshooting Flow Diagram

8-6 .
www.valuetronics.com



Model 85020A/B Service

TROUBLESHOOTING PROCEDURES

If a oroblem persists following the Operator's Check in Section
ITIT and the Performance Tests in Section IV, pnerform the
troubleshooting procedures outlined helow to isolate the cause and
correct the probhlem. Refer to the troubleshooting flow diagram in
Figure B8-4, Instructions for repair or revlacement of defective
components are provided followina the troubleshootino procedures.

iCAUﬂON

The 85020A/B Directional Bridges contain
microcircuits that are highly sensitive to
electrostatic discharge (ESD). For service
purposes, a work station eguipped with an
anti-static surface must be used and a
grounded wrist strap must be worn. Never
touch the center contacts of the
connectors with the fingers. Ground the
ieads of the digital multimeter by
touching them to the grounded instrument
chassis before making measurements.

internal Access

To obtain access to the interior of the 85020a/B for
troubleshooting and repair vurposes, proceed as follows:

1. Remove the two screws holding the port cover {the test port
end plate).

2. Remove the port cover.

3. Slide the top dress cover out of the grey bridge housing. The
interior of the 85%020A/B is now accessible.

Cable Continuitv Check

1. Use a digital multimeter (DMM) to check the continuity of
power cable W1 from the connector ping to the wire connections
inside the bridge housing. Table 8-1 lists the W1 connector
pins and the corresponding wires.

2. T1f there are discontinuities in any of the wires replace cable
Wl, following the instructiong ocutlined under Repair and

Replacement Procedures. Repeat the performance tests in
Section IV,

8-7
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Table 8-1.  Wires in Power Cable W1

CONNECTOR PIN CORRESPONDING WIRE
0 ® 1 White (coax center conductor)
e 2 Shield {(coax outer conductor)
® ® 3 No connection
4 Violet
5 Red

Input Port and Test Port Resistance Checks

1. Ground the leads of the DMM hy touching them to the grounded
instrument chassis.

2. Measure the resistance from the center contact of input vort
connector J1 to the center contact of test nort connector J2.
In the 85020A, the resistance should be 33 ohms +2 ohms. Tn
the 85020B, the resistance should he 46 ohms +2 ohms,

3. Measure the resistance from the center contact of innut
connector J1 to signal ground (the hlack/white wire connected
to the microcircuit housing). In the 85020A, the resistance
should be 83 ohms +2 ochms. In the 85020B, the resistance
should be 118 ohms +2 ohms.

4. Measure the resistance from the center contact of test port
connector J2 to signal ground. In the 85020A, the resistance
should be 83 ohms +2 ohms. Tn the 850208, the resistance
should be 118 ohms +2 ohms.

5. If the above resistance measurements are not correct, the
bridge microcircuit assemblv Al is defective and must be

replaced.
¢ CAUTION

Do not attemot to disassemble or repair
the bridge microcircuit assembly Al,
including connectors J1 and J2 and
reference termination AT1. Do not remove
or loosen any screws on this assenbly. Any
attempt to perform any disassembly or
repair not clearly outlined in this manual
will automatically void the warranty.

The bridge microcircuit assembly, including input and test

K-8
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port connectors and the reference termination, mav be repnlaced
on an exchange basis, thus affording a considerable cost
savings. Refer to Section VI, Replaceable Parts, of this
manual for the vart numbers for new and exchange assemblies,.
The procedures for revlacement of the microcircuit and
subsequent adjustment of the preamplifier are descrihed below
under Repair and Replacement Procedures.

Preamplifier Check

1. Disconnect the power cable W1 from the Network Analyzer.
Unsolder the white/red and white/black wires from the pins on
the Al bridge assembly.

2. Measure the resistance from the input (white/red wire) to
signal ground (white/black wire). The resistance should vary
from 100 ohms to 10,000 ohms as A2R2 is adjusted through its
range.

3. Measure the output resistance, from TPl to signal ground. The
resistance should vary from 3k ohms to 53k ohms as A2R4 is
adjusted through its range.

4. Connect the 8756A/8755C MODULATOR DRIVE output center
conductor throuagh a 1 Megohm resistor to the 85020A/B A2
preamplifier input {(white/red wire). Connect the 8756A/8755C
MODULATOR DRIVE output outer conductor to the 85020A/B A2
preamplifier signal aground (white/black wirel.

5. Connect the 85020A/B nower cable W1l to the A input of the
8756A/8755C.

6, Set the 8756A/8755C channel 1 to displav the power level of
input A.

7. Erase all memories from anv storage device usged with the
display.

8. Turn A2RZ and A2R4 fully counterclockwise. The B8756A/8755C
should displavy a noise floor of about ~50dBm.

9. Turn A2RZ fully clockwise. Adjust A2R4 from one end of its
range to the other. The disvlay should change by about 20db.

10, If the preamplifier fails to meet any of the above

conditions, replace the defective components. Repeat the
performance tests in Section IV.

www.valuetronics.com
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REPAIR AND REPLACEMENT PROCEDURES
Power Cable Replacement

Preamplifier Assembly Replacement

BLACK

WHITE

VIOLET
OVERED BARE WIRE

TOSOLDER LUG
ON BRIDGE

Figure 8-5.  Cable to Preamplifier Wiring Diagram

To replace the power cable Wl or the preamplifier assembly A2,
proceed as follows:

1. Remove the two screws holding the port cover (test port end
plate), and remove the port cover.

2, 8lide the top dress cover out of the Bridae frame.

3, Unsolder the wires connected to the power cable/preamplifier
assemblv.

4. To rewire the power cable, refer to Figure 8-5, Cable to
Preamplifier Wiring piagram.

5. To reconnect the nreamplifier A2 to the bridge microcircuit
Al, solder the white/black wire to the pad at the top of the
preamplifier {the side furthest from the microcircuit). Solder
the white/red wire to the middle pad on the preamplifier.

8-10
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Rerlacement of the Al Bridge Microcircuit Assembly

The bridge microcircuit assemblv Al, illustrated in Figure 8-§,
includes input port connector J1 and test port connector J2 and
reference termination AT1. This assemblv may be revlaced on an
exchange basis at considerable cost savings. Refer to Section VI
of this manual for the part numbers for new and exchange
assemblies. Since the instrument serial number label must be
removed for access to the hridae assemhlv, each reonlacement bridae
assembly is supplied with a replacement blank serial number label.
The instrument serial number should bhe typed on this label, which
is then avpplied to the instrument following hridae assembly

replacement.
%CAUHON

The 85020A/B Directional Bridge
microcircuit is highly sensitive to
electrostatic discharge (ESD). For service
purposes, a work station equipped with an
anti-static surface must be used and a
grounded wrist strap must be worn. Never
touch the center contacts of the
connectors with the fingers.

CAUTION

Do not attempt to disassemble or repair
the bridge microcircuit assembly Al,
including connectors J1 and J2 and
reference termination AT1. Do not remove
or loosen any screws on this assembly. Any
attempt to perform any disassembly or
repair not clearly outlined in this
section will automaticallv void the
warranty.

To remove the bridae microcircuit assembly Al, proceed as follows:
1. Type the serial number of the 85020A/B Directional Bridae on
the rear-panel label suwplied with the new or replacement

bridge assembly,

2. Remove the two screws holding the port cover (the test port
end plate).

3. Remove the port cover,

4. Slide the top dress cover out of the grev 85020A/B Bridae
frame.

www.valuetronics.com
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5. Unsolder the two white/black wires and the white/red wire from
the solder lug and connector vins on the Al bridae housing.

6. Turn over the instrument. Remove the printed mylar serial
number label and the aluminum foil cover from the back of the
extruded frame. Four screws will he exposed.

7. Remove the four screws from the back of the instrument.

8. Remove the bridage microcircuit from the extruded frame by
tilting it up to clear the vreamplifier assemblv. Take care
not to lose the stainless steel spacer under the microcircuit
assembly,

WHITE/ WHITE/
BLACK RED

Figure 8-6. Al Bridge Microcircuit Assembly

To install the reolacement bridge assembly, proceed as follows:

1. 1Install the spacer over the screw holes and the bridge
assemblv in the instrument frame over the svacer.

2. Replace the four screws.

3. Remove the protective backing from the aluminum foil andA anply
it to the back of the frame.

8-12
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4. Remove the protective backinag from the new serial numher label
and applv it over the foil backing.

5. Solder the preamplifier wires back into place. Solder the
white/red wire to pin 2 on the bridae housina (see Figure
8-6) . Solder the white/black wires to vin 1 and the hottom of
the solder lug. Be sure that pin 1 and the solder lua are
wired together.

6. Slide the dress cover back into nlace.

7. Replace the port cover and its gerews,

8. Perform the preamplifier adjustmént procedure outlined below,

813
www.valuetronics.com



Service Model 85020A/B

Preamplifier Adjustment Following Replacement of the Bridge
Microcircuit

Normally no adjustments are reguired on the 85020A/B Directional
Bridges. However, if the internal bridge microcircuit is renlaced,
the adjustment described here should be performed to compensate
the preamplifier for the individual diode characteristics.

NOTE

Allow the equipment to warm up for 30
minutes before performing this adjustment.

Description

The input impedance and gain of the preamplifier assembly are
adjusted alternately with the Z and GAIN potentiometers, while the
attenuator tracking is observed on the Network Analyzer disvlayv.

=
5
=
=

-

i
#

SWEEP PGS Z
OUT/IN .

| scatam

o

£

p]

o |
SWEEP 3 . 288 =1 & NETWORK
OSCILLATOR | .o oudh woo @ B366 i PLUG-IN Lo oo ANALYZER

-_Hlﬂﬂlﬂﬂﬂ uauuo 9 H
B STEP
ATTENUATOR
NET E{ :
TERMINATED
BRIDGE

Figure 8-7.  Preamplifier Assembly Adjustment Setup

Equipment

Scalar Network Analvzer . . . 4+ & o o o o o . HP B8756A
Sweep Oscillator e e e e e e e e e e e HP 8350A/B
RF Plug-In o s s s e 4 e o & s s HP 83522A/83525A/B
Step Attenuator . . . . HP 8495A Opt. 001 (Calibrated)
50-0hm to 75-Ohm Minimum Loss Pad

(85020B only) + ¢ v v 4 4 v 4 4 4w e e s HP 11852A

8-14
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Procedure

1. Remove the silicone rubber seal from the two potentiometers to
gain access to the screwdriver slots.

2. Connect the egquipment as shown in Piqure 8-7. If the
Directional Bridge is an 85020B, connect the Model 118%2A
50-ohm to 75-ohm minimum loss pad between the step attenuator
and the input port of the Directional Bridge. Allow the
equipment to warm up for 30 minutes.

3. On the 8350A/B, press [INSTR PRESET] [SHIPT] [cw] [21 [0} [9}
[MHz] to set the signal to swept CW. Press [SWEEP TIME] [1]
[5] {0} [ms]. Press [LJ1MOD] to turn on squarewave modulation.

4, Set the 8756A as follows:

CHANNEL 2 . ¢ & ¢« v 4 ¢ o o o o OFF
CHANNEL 1 . . . o « o ¢ v o o o« o & ON
MEAS PWR s e+ 4 s e s s s s s s s e A
REF LEVEL . . « o o« ¢ s o o o o o & 0
SCALE . « v & ¢« « s o o« o 10 dB/DIV

5. Set the attenuator to 0 4dB. Set the REFERENCE POSITION near
the top of the screen. Adjust the REFERENCE LEVEL to coincide
with the REFERENCE POSITION. {(The reference level should be 0
dBm +2 4B with an input signal of +13 dBm, for the 85020A, For
the 85020B, the reference level should be ~6 dBm +2 4B.)

6. Set the attenuator to 20 dB. On the 85020A/B, adjust A2R2 (Z)
to position the trace on the graticule line 20 dB below the
reference.

7. Set the attenuator to 0 dB. On the 8%5020A/B, adjust A2RA4
(GAIN) to reposition the trace at the reference.

8. TIterate bhetween the last two steps until the trace is on the
graticule line +0.5 dB at hoth steps.

9. Step the attenuator in 10-dB steps to 40 dB. Check that the
traces at all steps are spaced at 10 dB intervals +0.5 4B on
the display. If the trace is not tracking at 10-dB intervals,
iterate between 0 dB and 40 4B of attenuation while
compensating the GAIN and 7 adjustments as described above.

815
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Figure 8-8. Preamplifier Assembly Adjustment Locations
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Tet 291-5-86

Telax. 32378

CHOME”

Hewtel-Fachald Gesmbh
Liebigasse 1

PG -Box 72

A1222 VIENNR

Tel: (D222} 23-85-110
Telex: 134425 HEPA A
ACHIM OS5 EMSP

BELGIUM
Hewietl-Packard Belgim S.A/NY
K Bivd 06 12 Wokiwe, 108
R Woluwedal
8. 1260 BRUSSELS
Tel: (02} 7623200
Telex: 23-484 paioben by
ACHCM.OSEMP P

BRAZH,

Hewlett-Pachard do Srasil fe.0
bida

Aamada Rio Negeo, TAD
ALPHAVILLE (546 Barueri 59
Tet 4211211

Telex: G11 23872 HPAR-BA
Cabie: HEWPACK Sa0 Paule
A,CH.CM CSEMS

Hewlail Packars oo frask te.C
ida

Avenica Epitacia Pessos, 4684
22471 R0 BE JANERO-RY

Tel 2660237

Telex; §F-21905 HPBR-BA
Cabste: HEWPADK Rir de Jaheso
ACHCMEMSP®

CANADA

Alberta

Hewistl-Packars {Canada) 114
210, 7220 Fisher Sweaed SE.
CALGARY, Afizaria T2H 2HE
Tel: {403} 253-27 13
ACHCME® MSP*
Hewtatl-Backal o {Canada) Lt
1H520A 168 Sfeeet
EDMONTON, Alberla TSM 378
Tel {403) 452-3670
ALHOMCSEMSP

Britlsh Columbia
HewigitPackard [Canadal Lig
10681 Shelibridge Way
RIGHMONE,

British Columbia VBX 2W7
Tel: 1604) 2702277

Telex: §10-922-5050
ACHEMOSE MSP

Manltoha

Hewiett-Packard {Canada) Lid
320-550 Century Strest
WISKIREG, Manitoba R3H GV 1
Tel: {264) 786-6701
ACHOMENS P

Nove Scotis

Hewlef-Packard (fanaca} tid
PO, Bon 831

S0 Windmil Road

DARTHOATH, Nova Scofia BIY 376
Tel: (302} 469 7820

Telex: 01931470

CHEMGSE M52

Ontarlo

Hewlell-Fachurd {Ganada) L.
552 Newpokd Shest

LONDOK, Ontario NGE 255

Tel: (519 6869181
ACHOME" M3 P*
Hewieth-Faskard {Canaga) Lig.
8877 Soteway Dive
HISBISSAGGA, Ontaric L4V M3
Tel: {415 6789430

Telex: 06983644
ATHEMEGEMPP

Hewlatt-Packard (Carada) L
2670 Quesnsview D1
CTTAWK, Ontaric K2B 8K ¢
Tok (613} B20-6483
ACHOMOS ™ M8.P”

Quebac-

Hewilett-Packaed {Canada} Lid,
17560 South Sevice Road
Tsans-Canads Highway
KIRKUANE, Quebec HEJ 2MG
Tel: {518) 647-4232

Telex: N582 1523
ALHEMDSEMPF"

CHILE
Jorge Caicagni y Cla. Lida.

SANTMGC §

Vel 2220228

Telex. Public Booth DGO Y
ACMEM

CHINA, Paople'a Republic
of

Lhitg Hewlelt-Packarg Rep, Office
PO Box 418

14 Lane 2 Luchang St

Btiveei A, Yoaimwy Disteict
EELING

Tel: 35- 1947, 33-7426
Telex: 22607 STSHP ON
Cawo: 1920
ALCHEOMESEPR

COLOMBIA
tnstumentacidn

H A Lingebask & Kier 5.4
Gartora 7 No. 48-75
Aparlade Asieo 6287
BOGOTA, (G E

Tl 2878877

Teles: 44400 NST 08
Catre. ARRIS Bogola
ALHLEMF

COSTA RICA

Cientifica Coslerricense 54
Avenida 2. Cake §

San Pedra de Monies de cs
Apariade 10155

SAN JOSE

ol 243820, 24-08-19
Telar: 2367 GALGUR
CMEM

CYPRUS

Teigrexs Lid.

PO Box 4809

1407 Stassings Avenue
MCOSUA

T2l 52858

Telox 2854 Levidocy
EME

GZECHOSLOVAKIA
Hewiett-Pachard

Obchodn: Zasiupitelstvi v (3SR
Post. scheanka 27

CS-138 61 PRAHA 651

Tel 66206

Felex: 121353 HC

DENMARK
Hewsell-Packard WS
Detave) 52

DK 3460 Bearod

Tet 102} B1.66.40
Tebex 37400 hpas ¢
ACHOMISEMS P
Hewiel-Packard A/S
Navarve} !

TR-BEO0 HINESRG
Tol 106) 62-71.66
Teimx 37408 hpas ok
CHOME

ECUADOR

LVEDE G, Lidd

Avenida Eloy Altsro 1749
Lasdl 5423 OO

e

Tal: 450.975, 243.052
Telex 2548 CYEDE €0
ACMER

EGYPT

Hewiett-Packard France
2 Mdee ge la Bowrgonetie
F-35 10K) REHXES

Tel: (891 51.42.44

Telew: 74091ZF
CHEME MS P
Hewleli-Packard France
A Rue Thomas Masn
Boiie Postale 56
767200 STRASBOURG
Tel: (88} 28-56-46

Telex: BIO 141
CHEMEMS P
Hewleti-Packard France
20 Chemin de la Chprre
F-3108F TOULOUSE Cédex
Tek (610 40-5 112

Teler: 5316397
ALHEMESE P
Hewiett-Pack g France
Il Péecentre

Fue ¥an Gogh

F-58650 VILLERELYE D°ASG
Tek 201 914128

Feex: 160324F
CHOME MS P

GERAMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Technisches Blro Besin
Keithstasse 24

D-100¢ BERLIN 30

Tet {030} 24-90-88

teigx. (18 3405 hpoin o
ACHIOME P X
Hewlett-Packurd GrabH
technisches Blio Bbbingen
Hetrenbesger Skasge 110
07000 BOBLINGEN

Yel {G7031 6671

Teigx: bibn or
ACHOMCSEMEP
Hewlel-Packard Gmbi
Technisches Blire Dusserior
Ematuei-igulze-Strasse 1
D-4500 DUSSELDORF

Tel: {0241) 507 1-1

Telex: D85/86 533 hpdd ¢
ACHCMCSENSP
Hewled-Packars Smis
Veslriebsenirale Feankiur
Barner Sirasse 117
Pasttych 380 140
G-6000 FRANKFURT 56

Tel: {0611 50-08-¢
Talex: 04 13249 hpHm d
ACHOM. DS E MR P
Hewieh-Packard GroH

24 Hyssen Hegali Sireel
Hast el Aipi

LARG

Tel P3-829
Takex. 33830
CHOSEM

EL SALYADOR
PESA e £f Sevador S.A.
28 Avenig Norte 1215
AN SALVADGR

Tel 26-6858. 266868
Feiex: Putwe Boott 20107
ACHIMCSER

FINLAMD
Hewlell-Packard Oy
Revonhientie 7

SF 02100 ESPO0 10

Ted {80} 455-0211
Telgx: 121563 hawpa st
ACHCMCSEMSP

FRANCE
Hewluli-Packard France
Z4. Marcuse B

Hue Bettheiol

F.13783 Les Milies Cadex
A-EN-PROVENCE

Ten 142 59-41-02
Telex: S30770F
ACHOHW EMS P
Hewlall-Packard France
Bureau ge Vants de Lyon
Chermin ges Mailes
Bode Postale 182
F-69120 £CULLY Cecex
Tel {78) 33-81.25
Telex 310617F
ACHCM CS.EMP
Hewlelt-Packatd France
immeable France Evey
Tow Loraine
Buoulevart) de France
F-Q 1035 EVRY Cédex
Yok {601 77-96-60
Teiex. BO2315F

CME

Hewigtt-Packerd France
Cenfre &' Affaire Paris-Nord
Batment Ampete 5 &lage
Fiue de fa Commune de Pavis
Boite Postale 260

F-93 153 LE SLANG HESHI
Fel: 01} B65-48-52

Telew: 211032F
CHEMCSEMS
Hewtell-Pagkare France

Le

Aveiwe du President JF Xeanady
F-33700 HERGNAC

Tel: (36} 34-00-84

Telex: 550105F
CHOMENS

Hewlelt-Packard france

Zone dustele de Gounaboed!
Avenye des Tropiques

£.81947 Les s Tédex On.
Tet: {6) 907-78-25

Telgx: GO0GAEF

www.valuetronics.com &=

Bl Mambug
Kapstadiing 5

D-2000 HAMBURG 60

Tek {040} 618041

Tetex {7163 032 nphb
ACHIMLSEMSF
Hewizlt-Fackasd Gmbk
Tachhisches Blro Hannpwar
Am Grossmarkt &

-3000 HARNOVER 91

Tal {051 F) 456001

Telex (192 3259
ACHIME MS P
Bewlat-Packard Grbk
Techmsches Blro Mannhein:
Rosslaver Weg 2-4
B-BBOG $ANNHEY

T {062 1) 70050

Telex: 0462 105

AGE

Hewlell-Fackard GmiH
Techsches Buro Mew Um
Messarschmitisitasse T
D730 MEU BB

Tek GF3%.70241

Telex: Q7 12816 HP UM
ACE"

Hewholl-Packars GmoH
Technisches Biro Nirmierg
Neurneyerstrasse 90
0-8500 NURNSERG

Tel: (08317 52 20 H3-67
Telex: 0623 860
CHOMEMS?
Hewielt-Packard GmbH
Technisches Blro Mincken
Eschenstrasse &

D-B028 TAJFKIRCHEN

Tel: {080} £1147-¢

Telex: 0524985
AGHOME MER

GREAT BRITAIN
Hewiall-Packard L.
Trafaiger House
Kavigation Koad
ALYRIRCHAN

Chesire Wh14 18U
Tel: {061} 9285422
Telex: BEBOSE
ASHESEM

Hewled-Packard Lid
Pinewood)

Nine Miie Ride
EASTHABPSTEAD
Wokingham

Berkshive. 3AGTT R
Tel: 3445 3100
Telax: B4-88-05
CHESE
Hewlell-Packard Lig
Founer House
257-283 High Strea!
LONBON COPHEY
Herts., AL2 1HA, St Albang.
el (072 24460
felex; 18352716
CHESE

Hewselt-Packard Lid
Tadax House, 5t Mary's Walk
MAMBENREAD

Bedestire, SL6 187
Tel: (D628} 39153
CHEISEFR

Hewlstt Packard Lid,
Quadrangie

146118 Station Road
REQHALL, Strrey

Fel: (0737 68655
Telex: 947234 CHOSE

Hewlell-Pacharg Lid
King Skest {ane
WIRHERSH, Wolingham
Berkshire BG1Y 5AR
ek (0734} 784774
Feles: 847118
ALHEMN

GREECE

Kasias Xaraynms 5.4,

8 Drmitoy Steet

ATHERS 133

Tel: 32-36-363, 3-37-371
Tefea: 2 59 62 RKAR GR
A CHCMCSEMP

GUATEMALA
PESA

Avenida Reforma 348, Zona &
GUATERALA

Tek 316627, 310788

Telex: 4197 TELTRO GU
ACHCMCSEMP

HONG KONG
Hewlett-Packard Hong Ko, Lkd.
4GP0 Box 7685

Bt Fipor, Sun Hung Kar Gente
30 hattrr fload

HONG KONG

Tel 58323211

Teléx BB678 HEWPA KX

Coble HP ASE LTD Hong Kong
ELHGSP

INEHA

Bl Star Lo,

Sabri Complex {f Fioor
24 Reswgericy Al
BAMGALORE 560 075
Tof 55660

felox 0845430
Cable BLUESTAR
ALHIMCSE

Biwe Star Ld.

41402 Wi Savarkar Marg
FPrabracen

BOMBAY 300 025

Fat 4276155

Telex: (114083

Cate: FROSTHLUE
ALHEMCSEN

A Sar Lig

Bhandari House, Tivam Floors
81 Mehry Place

MEW DELW 110 024

el 547547

Telex: (331.2483

Cabde: BLUESTAR
ACHIMESEM

B Star Lk
224771108 Bolerum Rl
SECURDERARAD 500 003
Tel: 72057

Tela: 0155-458

Cabie: BLUEFROST

AL

Bloe Star L

T.C 7803 Faormimg

Maruthankusn
TRIVARDRUM 535 (013
Tei- 85799

Tekex: B84-259
Cabig: BLUESTAR

)

INDONESIA

BEACA ndonesia PT.
#isma Anfara Bidg.. 170 foar
JARERTA

ACSEM

BERCA Indoresia PT.

P.O. Box 174/58Y,

M Kot No. 17

SURABAYA

Teh 6B 172

Telex: 31146 BERSAL SE
Cable: BERSAL SURABAYA
ATEMP

IRELAND
Hewieit-Packard heland Lid.
Kestre? House

Clanwilliar Colat

Lower Mount Straat

BUBLIN 2, Tie

Tel: {1360 88 OC

Telgx: 30439
ACHEM IS EMP

ISRAEL
ERectromcs Enginesring Division
Motasalz lsragl Lid,
16 Kramenalski Streat
P.0. Box 25016
TELAVIV 67590
Tek 3338973
Tafgx- 33569 Mati &,
Cable: BASTEL Tekhuiv
ALCHOMCSEMP

fFALY

HewleNl-Packard Hakana SpA
Vi Martin Lisher King, 38111
140132 BOLOGHA

Tek: {051} 402394

Telex: 511836

CHOMEMS

Hewlelt-Packard haliana $p.A
v G, Di Vittorio 9

20083 CERHUSCO SUL NAVIGEIY
T {2} 90369

Talew: JU4B32
ACHOMOS EMP P
Hewlelt-Packard Halkiana 5.p.4.
Vi Muova san Rocss &
{apodimonte, B2/A

FBOT31 HAPLES

Teh: {081) TA 13544

T 710608

ALHEME

Hewlelt-Packard hatana S.p A
Viale G. Mochigno 33

£ 46 £58 GENOYA PEGLE

et {05 893707

EC

Hewlel:-Packard fiafana Sp &
iy turarza 34

F35 100 PADOYA

ol {040) 665858

Teiex: 430315

ACHEMEMS

Hewleli- Packard Jiakana 804
Viate © Pavese 340

LOHAL AOMA

Tei {0F) 54831

Yeigx: 610514
ACHLM S EMSP”
Hewleil-Packard ltaliana S.p A
Corso Svizzea, 184

+ 10143 TR0

Tek: (011} 74 4044

Telga: 221070

CHOME

JAPAN
Yokogawa: Hawiall Packard Lid

ATSUGH, Kanagaws 247

Tel: (G462 28-0451

CMEE
Yokagawa-Bewiei-Packartd £
Sarnomiya Gakichi Seime: Sidg
63 Kyo-machi, Chuo-hi:

KOBE, 656

Tel (G783 ¥82.47

Yokogawa-Hewiell-Packard Lid
Kurmagaya Asahi Yasedi Bidig A4F
3.4 Chome Toukuba
KUMAGAYA, Saitams 360

Tel: (0485) 24-6583

CHLME

Yohogawa Hewiell Packard £id
Asahi Stanbun Dai-ichi Bldg.. 2F
4.7 Hanabata-che
KUMAMOTO-5H] 860

Tel: §0963) 547311

CHE

Yokogawa-Hewsell-Packard 1d
Shin Kyota Center Bidy. 3F
514 Siokop-cho
Hishiituhigasts, Kafesuma
Giokaoji-dor, Stimogyo-kui
XYOT0 500

el 075.343-0021

oHE
Yokogawa-Hewlst-Pagkard Lig
Mito Missui Buiiing

4.7, San-noemary

TG, Ibaragi 370

16 {0202} 25 TATS

CHOME
Yokogawa-Hewhet-Packasa Lk
Sumitomo Seimei Nagoya Sk,
i1-2 Shima-sasggima.cho
Nakariuna-xy

NAGOYE, fichi 450

Tel (652} 57156171
CHOMESEMS
Yokogawa-Hewiefi-Packard Lid.
Chuo Bldg.. 4th Fioor

§-4-20 Mishinakajima
Yoxipgaws-ke

OBAKA, 532

Tel: () 304-602

Telex: YHPCSA 523-3624
ACHOMCSEMERT
Youogawa-Hewiet-Packard {1d
27-15, t-chome

Yabe

SABAMHARN-5H PREF, 224

Tol: £27.581311

Telex: 6912

oHeE

Yokogaws Hewlett Packsrd L1
Sheruka Dai-ichi Seime 8F
2-T-1, Mishi Siejuku
Shénjus-kir, TOKYE 18]

Tek 03-348-4611-5

HE
“Tokegawa - HewletPackard Lid
3-20-21 Takaio-Higash
Supinami xu TOKYD 168

Tel (03) 3316111

Telex: 232-2024 YHPTOK
ACHOMGS EMPPY

Yok ogawa-Fewiell-Packard £1d
Yagydaseimed Yokohama
Neshiguchi Bidg

3.304 Tsluya-che
Kanagawz-ki

YOR{HAMA, #anagawa, 221
Tek {045) 312-1252

CHOME

JORDAN

Mouasher Dausins ampany
PO Box 1387

ARRAN

Tol: 24907, 38007

Talgx: 21458 SABCO JG
CHEMF

KENYA

ABCOM L1, .

City House, Webera Sireet
P0Box 30635

RAROSF

Fel: 3371955

Telex: 22635

EM

KOREA

Satnsung Bectronics Compuler
Division

7E.561 Yooksam-Dong
Kangnam-Kir

L0 Bow 2775

SENNL

Tel: 5585-7555. 5555447
Telex: K27354 SAMSAN
ALHOMLSEMP

KUWAIT

Ab-Khalicya Trading & Conrachng
2.0, Box 830 Safat

KiAiY

Vet 44010, 411725

Tefen: 2481 Areeg kt

CHEM

LUXEMBOURG
Hewlell-Packard Betgium SAMNY,
Blveé ce 12 Woluwe, 190
Wolywndat

B-1200 SAUSSELS

ek {02 162-32-00

Teiex: 23-434 paiober: biy
ACHIMSSE e P

MALAYSIA
Hewleti-Packarg Sales (Mataysiai

Bht.
13t Floor, Bargunan British
Amefican
Jwan Semantan, Bamansara Heighis
HUMA LUMPUR 2003
Tal: 943G22
Telex: MAT 0 Y
AGHEMA
FProwe Engineeting
Lof 18, Satok Road
POBox 1517
Kuching, SAREHAX
Tet 53544
Talex: bt 70904 FROMAL
Catie: PROTELENG
AEM

MEXICO
Hewlett-Packard Mexicana, S A de
oy

Kv. Perifetico Sur Mo, 8501
Tepepan, Xochiviico 15020
MERCO STy

Tel: (905} 676-4600

telex G17-74-567
ACHUSEMS P

MOROCCO
Datbeau

81 sue Karalcht
CASABLANCA

Fel: 504 1-82, 3068.38
Tlex: 23051, 22627
F

NETHERLANDS
Hewleti-Packard Nederland BV
van Hewven Goedharfaan 121
S 123150 AMSTELVEER

£.0. Boa BT

N 110G AR AMSTELVEEN

Tl (20} 47-26-21

Telex: 15218
ACECMCSEMPP

NEW ZEALAND
Hewlett-Packare (.2} b
169 Manukal: Rogd

0 fox 26-18%

Epsom, AHCKLANS

el 887159

Lanie: HEWPACK Asciland
CHOMER®
Hewiell-Packars 82} bid
412 Druschshank Strea!
Hilbstrve, WELLINGTIRE §

0 Box 3443

Counenay Plate, WELLMGTON D
Tai Y7108

Table: HEWPACK Wellnglon
CHIMEP

HORWAY
Hewlett-Packard Norge A/S
Folee Bernadonesvel 50
2.4, Box 3558

§-5033 FILLRNGSDALEN (BERGEN}
Tet (05} 16-55.40

Yelex 16521 hpnas n
CHOME

Hewietl-Packard Norge A5
Jesterndalen 18

£0.Box M

H-1345 QESTER'RS

Tab 608} 17-11-80

Telew: 18821 hpras B

A" CNME WS P

PAKISTAN

Mishica & Company Lid,
-8, Sweat 43

Sector F-8/1

ISLAMERED

Tel: 26875

Cable FEMUS fawalpisei
AEM
Mushka & Company Lid,
(usman Chambsrs
Anduiahi Haroen Ruad
KARALH! (0302

Tel 511527, 512527
Tekex: PEOE MUSK PR
Catrie: COQPERATOR Karachi
AEMP!



PANAMA

Eiecirdnico Beibas, SA
Calie Sarmuel Lewss, £ Aifd
Apaiiado 4924

PARAGA §

Tef 60-2700

Tetex: 3438 ELECTRON BG
ACHEMP

PERU

Gl Elocira Wégica SA

Los Flgmencos 145, San ke
Casilg 103¢

LA ¢

Tel 41-4355, 41-3703

Tefex: Puly. Booth 25306
ALMEME

PHILIPPINES

The Dniing Adfvenced Sysisms
Corparation

Aica Mouse, Amorscle Sor. Herera
Strest

Legaspi Vilage, Mekat

A0 Box 1510

Metro MANIA

Tel: 85:35-81, B5.34-81, §5.22.21

Telex: 3274 ONLINE
ALRES LM

POLAND

Buro informasy Techmezne)
Henwleft- Packatd

L Stawki 2. 67

PLOG-950 WARSIAWA

Tal 395962, 398743
Telex: 812453 hepa pi
PORTUGAL
Telacira-Emprasa Foenea de
Equipmentos Fibcticos Sari
A Redrigo ois Forseca 163
AP0 Box 2531

FLLISBON 1

Ted: (15} 68-60. 77

Telex: 12598

CHLSER

ROMANIA

HawlelPackdrdt Repiezentanta
Bowevdrd Nicoige Baicescy 16
BUCUREST]

Tel 130725

Taigx: 13420

SALLI ARABIA

Madem Elecitonic Establishmens
.3 Box 133

ALKHORAR

Tel: 8644678

Telox: 870136

Cabig: ELECT4 &L -KHOBAR
LHESEMP

Modein Elecironic Fslablstmenr
B0 Box 1228 Baghdaciah Streer
JEDDAN

Tel 8420829

Telex 01035

Cabie: ELECTA JEDDAR
LHESEMP

Modton Eieclronis Eslablshment
P.0 8 2728

RHFADN

Tet: #31-3715. 497.6387

Tels, 200756

CHCSEMA

SCOTLAND
Hewlgtt-Packard Lid
SOUTH QUEENSFERRY
West Lothian, BHIG 90T
G8-Seofisrd

Tel 4031} 3315188
Telex: 72682
ALHOMCEEM

SINGAPCRE

Hewlett Packacd Singapore (Py t
Ltd

P.0. fiox 53 Miexandra Pusl Office
SIRGARORE, 9138

§th Floor, Inchgape House
450-452 Ale=andra Rosd
SHGAPORE 0513

Tel: 631786

Telex HPSGH() 45 34204

Sablie: HEWPACK, Singapore
ACHCSEME S

SOUTH AFRICA
Hewlet-Packard South sirca Py
L

PG Boz 20

Howard Face

P Park Center. Forest Dave,
Pinglans

CAPE PROVIMCE 7450

Ted 537955, 537956, B 7967
feles BT 20006
ALHOME MS P

Hewlell-Fackart South Mrica (Fry )
fd

P4 Box 333435

Glenslaalsm 0030 RANSVAAL

i1 Finor East

Lonstantia Park Aige Shoppng
Centee

Conslanka Pak

PRETORA

Tel: $82043

Teigx: 32963

Hewiedt-Fackard South Mrica (y.)
Ltg

Privale Bag Wendywood

SHNOTON 7144

Ter BU2-511t, BOZ-5125

Telex: & 20877

Gable. HEWFACK Johannestirg
ACRCMOSEMSF

@2 SALES & SUPPORT OFFICES

SPAIN

HewlptPackard Espanon 5.4,
e/Enfenza, 321

E-BARCELONA 25

Tel. (1) 322-24-54. 321-73.54
Teime: 52603 hpber
ACHOMOSEMS P
Hewlel-Packard Espanata 5 A
ciSan Vicents SN

Edificio Alwa 37 B

E-BILBAD 1

Tet: (4) 23-0305, 14} 25 8208
ACHEMEMS
Hewlet:-Packard Espatiots 54
Cafle jerer 3

£-HADRD 16

Tel: (1) 4552600

Telex: 23515 hpe

ACME

SWEDEN

Hewlett.Packard (Schweizi AG
Skalkolispatan 9, Kista

Box 18

5- 55393 SPANGK

Tel: (68} 750-2000

Teiex: 854-3072¢
ACHSMESEME P
Hewlett Pachard Svange 48
Fritalhsgatan 38

542737 VRSTRAFAGLUNDA
Tel: (D3 1) 49-09-5¢

Telex: 854) 10721 {via SPANGA
shice]

CHOMER

SWITZERLAND

Hewlett Packard (Schweaiz) AG
28 Chemin Chgtean Bloc

Cid- £2 10 L€ LIGNDN-Geneva
Tei: 1022) 96-03.22

Telex: 27333 hpag ch

Cable: HEWPACKAG Gereva
ACMEMS P
Hewlgit-Packard (Schwer) AG
Admend ¥

CH-3067 WIREN

Tl (57} 50-113

Telex. 58933 hpag cn

Cable: HPAS {x
ACHIMUSEMS P

SYRIA

General Elecironic he

Nunt Basva-Ahingt E66 Kaps Siresl
F.0 Box 3781

DAMESCYS

Tal 332487

Telex F1215 ITKAL

Cable: £LECTROBOK DAMASCLS
£

TAIWAN

Hewlen-Packarg Far Eas| Lus
Taiwan Hranch

Stk Flopr

205 Yun Hwa Mord Road
TAIPEI

Tel (32} 7515404

Cabiz HUWRADK Taipei
ACHEM G EmP

THAILARD

Unimess

30 Faipong Ave., Suriwong
RANGKOK 5

Tel: 234 001, 234 092
Telex: 83439 Simonco 1
Cabie UMMESA Bagkok
ACEM

THRMIDAD & TOBAGO
Caribbean Telecoms L1
500k Jarningham Avenue
PO Box 737

PORT-CF-SFAN

Tel 62.442 13 52-342 14
Telsx: 235,272 HUGCD We
ALMEMP

TUNISIA
Tunisie Flectronique
31 Avenue de I Libere

TS
Tet: 260 144
EF

YURKEY

Texnim Company Lid.
fran Cadoest N, 7
Kavakiigere, ANK&RA
Tat 272800

Tetex: 42155

13

UNITED ARAB EMIRATES
Emitar Lid,

P.0 Box 1841

SHERIAN

Fa: 354121, 354123

Telex; 59136 Emiter Sh
LCHESEMP

UNITED KiNGDOM
aeso; GREAT BRITAR
SCOTLAKD

UNITED STATES

Alabgma
Hewlett-Packard Co

.0 Box 4207

8290 Whitesburg Dxive, SE
HONTSYILLE, AL 35802

Tel: (205) 981-459¢
CHEMOSE

Arizong
Hewietl-Packard Co.
2336 East Magnoia Sieet
PHOERIK, A2 85634

Tel: (802} 273-8300
ACHOMCS.EMS
Hewlett-Packart Co.
2424 ast Aragon Rogd
TUCSOM, A7 8ETI8

Tel (602 389.4633
CHEMS"*

Cailtornla
Fewiall-Packard .
T821 Ganoga Avenue
CANOGA PAAX, CA 91304
Tet: (213} 7028300
ADHCSER
Hewdent-Pucxasd Co.
1430 East Orangathorpe
FULLERTON, CA 92633
Tgk {7 34} B10- 1000
CH,C3,C8 £ MP
Hewlet-Packatg Co
3939 Lankershie Bhvd
NORTH HOLLYWOOD, CA 91604
Tol (213 877 1282
Regrenal Headauaners
Hewlett-Packard S
320K Hifivlew Avenue
PALO ALTO. CA 94394
Tal 435} B5T-8000
CHOSE
HewleitPackand G
G648 W. Morth Marset Boulevand
SACRAMERTO, {4 95834
29720

Hewleti-Packard Co

Q608 Agrg Drve

PO Box 23333 SAN DIEGO, CA
92123

el (7141 279

CHEM L3 .EMP

Hewell-Pachard Co.
3903 Scoll Boulevars
SAKTA CLARA, A 55050
Tel: (4005 982-T00G
ACHIMISEMP

Colarado

Bewiall Packard o

24 iverness Place, East
EXGLEWODD, GU 35112
Tet {303} 771-3455
ACHOMOSE WS

Connecticut

a7 Basnes kidustnal Aoas Soulh
£.0. Box 3007

WALLINGFOAD, (T G402

Yel: (203) 285 7501
ACHCMCSEMS

Fiorida
Hewiet-Packars o

20 Box 74213

2801 4., B3nd Streel

FORT LAUDERDALE, FL 33307
Tel: {365} 9732600
CHOSEMP

Hewiall-Packara So.

AUB0 Woedeock Drive, # 132
Browsest Blalding
SACKSONVHLE, FL 32207

Tek 1954 198.0663

[

Hewiell-Fackard Co.

P0. Box $3910

B177 Lake Edenar Drive
ORLANDO, FL 32803

el {308} §59-2900
AGHCMOEENS

BewiethPackarg o,

5750 Hostk Hoover, Suite 122
TAMPA, FL 33614

Tek {8431 872.0900

At CHOMCSE M~

Goorgia
Hewlelt-Packaed Co
£.0. Bow 105005
ATLANTA. Ga 30348
2005 Soh Pack Piace
ATLANYA, GA 30335
Tal: (404) 955.1500
Telex: 810-T65-485)
ACHCM.CSE MP

HewielhFacharg Lo,

PO, Box 2163

WARNER ROBINS, (A 33090
1172 K. Davis Drive
WARRER ROBINS, GA 21097
ot 1912} 42238831

£

Hawali

Hewlet: Packard Cp
Kawaiahas Plaza, Suite 190
E6Y South: King Street
HONOLULY, HI 98813

Tel: (804) 526- 1558
ACHEMS

www.valuetronics.com

linols

Heewiott-Fackard Co.

5201 Tollvew e
ROLLING MEADOWS, %, 60008
Tob {312} 255-0008

indlana

Hewieft-Packard Co

PO Bos 50807

7321 Ko Shzdeland bvenue
INDIMAPOLIS, I 45250

Ted §317) B2 1060
AGHIMOSEMS

tovwa

Hewsell-Packard Co

2515 Henz Road

OWA CITY, 30 52240

Tek (19} 3511820, 3566477
GHE" MS

Louisiana
Hewlew-Packad Co
FO. Baz 1448
KENMER, { A TODSD
150 james Drve Easl
DESTAHAK. L2 T004é7
Teb 13043 457-4 200
ACHLSE M
Maryhand
Hewiell-Pagharg Lo,
T121 Standad Drive
HANOVER, 340 21976
Ted (3¢1F 7967200
ACHLMOSEMS
Hewirtl-Packais Sa
2 Choke Gherry Road
ROCKVALE, WD) 20853
Tel (301} 348-837¢
Telex 7I0-B26.9885
ACHOMECEE e

Heassachusalls
Hewiell-Pagharg (o,

32 Hartwed Avenue
LEXINGTON, MA (2573
Tel (5175 863-8350
ACHIMCS £ 08
Michigan
Bewlat-Packart: {o
23855 Fesearch Dave
FARMINGTON BILES. MI 48024
Tul (3135 478-6400
ACHCACS £ ME
Minngaots
Hewiell-Pychacd Co.
2025 W. Latpenieur Ave.

Missour}
Hewistl-Pachard Go.
11131 Colorads Avenie
KANSAS CITY. MO 63137
Yel (316} T63-8008
Teiex. BELTT1.20687
ACHEMCS EMS
Hewlell-Paciad Lo
1025 Executive Packway
ST LOUS, MO 63541
Tal: (3141 8780200
ACHOSE AP

How Jarsey
Hewlelt- Pavkard Co.
Crystat Brook Feotessionat Buiging
Route 35

EATONTOWN, Mi GT724
Tel: 1261) 542- 1364
AT ELPT
Hewiell-Packarg Co.
W23 Centry Aoad
PARAMUS, N (7652
Tel: 261} 285-5600
ALHOMOS.E WP

Hewlet-Packary Co

60 Mew England Av. West
PISCATAWAY, NJ DR85S
Tel {2041 8311158
ACHCMCS E

New Maxico
Bewlet-Fackard Co

F.0. Box 11534
ALBUQRIERQUE, NM 87112
11300 Lomgs Bivd N E.
ALBUOUERQUE, NM 87123
Ter (505} 292-133C
Teiex; 910-989.1188
CHESEMS

HNow York
Hewiell-Packarg o,

S Computer Ciwve South
ALBANY, NY 12205

Tet {518} 458-1550
Telex: 710-454-4881
AGHEMS
Hewlett-Packard Co
200 Cross Keys Office
FARPORT, NY $4459
Tel: {716) 223.9950
Telex; 510-253-0092
CHOMOS EMS
Hewlet-Packard Co.
7641 Henry Elay Bhvd.
LIVERPOCE, NY 13080
Tak: 315} 4311880
AGHOMEMS
Hewiatl-Pacsard G,

Ho. 1 Pennsylvania Plaza
55th Figor

3Mh Street & Bth Avenve
KEW YORK_NY 10115
Ted {212} 471-0B0G
CHOSE M*

Arranged alphabetically by country (cont.)

Hewleti-Packard Go.

3 Crossways Park West
WOODBURY, NY 11737
Tel: {516) 921-530¢
Teles: 510-321-2183
ACHCMCSEM5

Worth Carollna
Hewlett-Packard Go,

# 1. Bow 2500

5HB05 Acanne Way
GREENSBORD, NC 27450
Tel 1319) 852 1800
ALHCMESEMS

Chilo
Hewlelt-Packars Co
18560 Sprague Road
CLEVELAKD, M 44130
Tel (216) 2437300
Telex: B10-423.9430
A CHLCMCS EMS
Hewlefi-Packard Co
952 Gripper Ave.
COLUMBYS, OH 43229
Tel (£14) 436 104 1
CHOMOSE"

Hewieti-Packard Go,

£ Box 260

336 Progress Rd

DAYTOH, OH 45449

Tel: {513) 859.8202
AGHIME MS
Ghlahoms

Hewiedt Packard Co.

PO B 32008
ORCAKOMA CETY, 0K 73123
304 . Mendiar: Avenie, Suite A
OKLAROMA CITY, OK 73307
Tel: (4051 946-3453
AOHE M3

Oregon
Hewiell-Packard G

9255 §. W Pionesr Gount
WILSONVILLE, OR 67070
Tel, {503) 8820600
ACHCSE" MS

Pennsyivania
Hewieli-Packatts e,

1021 Bk Avenue

King o Prussiz Indusirial Paric
KNG OF PRUSSIA, PA 15406
Tet: {2155 2657000

Telew: 510-560-2670
ACHOMOS EMP
Hewlett-Packard 0o,

141 Tela Drive
PITTSBURGR, PA 15238

Tel: (412) 782-0400
ACHCSEMP

South Carclne
Fewlel-Packard [o.

F.Q. Bax 21708
Brookside Parx, Suite 127
1 Harbison Way
LOLERR, SC 28210

Tei {803} FI2-0400
CHEMS

Texas
Hewlest-Packard Co
Suita 310w

780G Shoalgzesh Bivd,
AUSTIR, TX 18757

Tel. 1512) 4593143
£

Hewlet-Packard Co.

Suite & 110

4371 Nerth Mesa

ELPASD, T 79902

ek (915} 5333555, 5334484
CHE* M5**

Hewdel-Packars o

P0. Bux 42816
HOUSTON, TX F7042
10535 Harwin Street
HOUSTON, TX 77036

Tat; {713} T76-5400
AGHOMCBEMP
Hewdett-Packars Co.

PO Box 127G
RICHAADSON, X 75080
030 £, Camphell B,
RICHARDSOR, T 75081
Tel {234} 2318101
ALHCMOSE MR
HewleitPackard Co.

P.C. Ber 32993

SAK ANTONIO, TX 78216
1020 Cenral Partkway South
SAH ANTONID, TX 78232
Tei: (512) 494-2335
CHOSEMS

Utah

Hewiett-Packard o,

P.G. Bon 28828

3530 W, 2160 Souls
SALY LAKE CITY, UT 84118
Ted: {8015 974 1700
ACHOSEMS

Virginia
Hewiell-Packard o,

P.0. Box 9660

2914 Hungary Spring Hoad
RICHUOND, V& 23228

Tek (B4} £B5-3431
ACHCSEMS
Hewlell-Packard Co.
3106 Peters Greek Road, NW.
ROANCKE, VA 24019

Tek (703} 553-2205
CHE**

Waphington
Hewigt-Packaid (o
15815 S.£. 37 Stteat
BELLEVUE, WA 88006
Tet: {206; 643-4000
ACHOM CSE P

Wisconsin
Hewiell-Packard Do

150 5. Sunny Slope Foas
BRODKFEELD, W) 53005

YUGOSLAVEA
BRra-Commerce-Represeotaian of
Heswipt!-Packatd

Sava Centar Delegacia 30
Mientis Papovica §

{170 BEGGRAD

Tet: 638-762

Telex: Y2042, 12322 YU SAV CEN
fskg-Commerce Rapresentation o
Hewigtt Packard

Koprska 46

i chlman

il . Tel 321674, 315879
URUGUAY T
FPabio Fertande S.AL el ZIMBABWE
Avenida Hala 7877 Fikf Techmcal Saes
Casilla ge Corven 370 45 Kol Road, Nors
HONTEVDED PB 3458

Tel: BG-2585 SEUSSURY

Fatza. Pubsic Booih 901 Ter: 705 231
ACMEM Teier: 4127 BH
5.8, emp

Hewlell-Pachaid Co
Representative OHice
Pefesavshy Bivd. & 7 Ki12
HOSCOW 000G Tei 264-2024
Telex: 782G HEWPACK SU

VENEZUELA

Herwlett Packard de Veressla C.A
Apartags 50033

3A Transvarsat Los Auices Morte
£diticio Segre

CARACAS 1071

Tal: 2384113

Tales: 25 146 HEWEACK

A KECSEMSP

i thete 15 no sales office listed for your area, contact one of these
headquarters offices,

NORTH/CENTRAL AFRICA BEASTERAN USA

Hewiell-Packard S.A Hewlett-Packard Co

7 Re du Bois du-Lan 4 Ghoke Cherry Road

CH1217 MEYHN 2, Switzeriand Rackyille, MO 20850

Tel: (G22; 08-98-51 Tek: (301} 2582000

Telex. 27835 hpse

Cable: KEWFAGKSA Geneve MIDWESYERN USA
Hewlatt-Packetd Co.

ASIA 5261 Tolview Drive

Hewtet-Packaid A {4d,
Bib Fioaz, Sun Hung Xae Senter

ROLLING MEADOWS, i, 60008
Tet: 1312} 255-4800

30 Harber Re.
&P G Box 785 SOUTHERN USA
HONG KOHG Hewlalh-Packard O
Tel: B-B32 3211 P.0. Box 135005
Telex: 88678 HEWPA HY 450 Interstote ¥, Parkway
Gabie: HP AGIA L YT Hong Hong. AYZANTA, GA 30339

Tel: 1404} 9551500

CANADA

Hewlelr-Pachard (Canacal {td
BBT7 Goraway Drive
WESSISAEGA, Onlario LAY ™ME
Tel: (416) 678-8430

Telex: 610-452-4245

EASTERN EUROPE
Hewiall-Packard Ges.mb b

WESTEAN usa
Hewleth-Pack ard Co.
539 Lankarsim Bivd,
LOS MNGELES, CA 91504
Tek {213} §77- 1282

QTHER INTERNATIONAL
AREAS

;dzh;s(:;a;% el Hewlel-Packard Go
o s inferoninental Headguarers

3495 Deer Cresk Road
PALO ALTD, CA 94308
Tel: (415} 857-1561
Telex. 034-8360
{able: HEWPACK

Tel (222 35-16-2 10
Teiex: 133823/135066

NORTHERN EUROPE
Hewielt-Packarg S.A.
Uilgnsteds 478

NL-1333 AG ANSTELYEEN

The Netherlands

£ .8ox 909

Hi- 1150 AZ AMSTELVEEN

Fhe Netheriands

Feb: 20 43777

OTHER EUROPEAN
Hewlel-Packard 5.4

 Rue iy Bris-du-Lan
CH-1217 MEYAIN 2, Switzenland
Tek {022} 98-96-51

Telex: 27835 hpae

Cabie; HEWPACKSA Geneve
{Dffices in the Warld Trade Center)

MEDITERRANEAN AND
MIDDLE BAST
Hewiett-Packard S.A
Meditersanean and hddbe Eas!
Optrations

Atring Centre

32 Kifissiag Ave.

Amaroussion, ATRENS, Geece
Tek: 208-0350 898-0420
Telex: 21-6586

Cabie: HEWPACKSA Amens

14 Apeil 1882



