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General Information Model 85020A/B

Figure 1-1. Model 850204 Directional Bridge in Accessory Case Supplied
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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 anv 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 destroy microwave diodes. Ordinarv
activities around evervday materials can generate ESD voltages of
tens of thousands of volts. Materials conducive to static build-up
include floor carpeting, nylon clothing, drv air, paver, 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 eguipped 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 safequards should conform to state
and federal safety standards.

I-1
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Figure 1-2.  Models 850204 and 850208 Directional Bridges
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SECTION I

GENERAL INFORMATION

I-1. TINTRODUGCTION

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. Fiqure 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- bv 15~centimeter (4-
by 6-inch) microfilm transparencies of the manual. Each microfiche
contains up to 60 photo duplicates of the manual pages. The
microfiche package also includes the latest Manual Changes
supplement as well as all pertinent Service Notes.

1-4, Refer anv guestions reqgarding this manual, the Manual
Changes supplement, or the instrument to the nearest HP
Sales/Service Office. Always identify the instrument bv model
number, complete name, and complete serial numher in all
correspondence, Refer to the inside rear cover of this manual for
a worldwide listing of HP Sales/Service Offices.

1-5. SPECIFICATIONS

1-6. Specifications for the 85020A/B are listed in Table 1-1.
These specifications 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 applying the instrument by giving
typical but non-warranted performance wnarameters.

1-7. SAFETY CONSIDERATIONS

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

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

1-9, INSTRUMENTS COVERED BY MANUAL

1-10. This instrument has a two-part serial number., The first
four digits and the letter comprise the serial number vrefix. The
last five digits form the secuential suffix that is unigue to each
instrument. The contents of this manual apply directly to
instruments with a serial number prefix aiven on the title pnage
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
pade. This unlisted serial orefix indicates that the instrument is
different from those documented in this manual. The manual for
such an instrument will bhe supplied with a vellow Manual Changes
supplement containing information to Aocument 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, Hewlett-Packard
recommends that you periodicallv request the latest Manual Changes
supplement. The supplement for this manual is keyed to the
manual's print date and part number, both of which appear on the
title page. Complimentary conies of the supnlement are available
from Hewlett-Packard.

1-13. DESCRIPTION

1-14. The 85020A and 85020B are Directional Bridges desiagned to
be used in conjunction with the Hewlett-Packard Model 8756A and
8755C Scalar Network Analyvzers for making scalar reflection and
transmission measurements. A single 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 power splitter can be used
with the bridge for ratio measurements. A swept RF input sianal is
supplied by a sweep oscillator or a synthesized sweeper.

1-15. The 850207 is a 50-ohm bridae with a freguency range of 10
MHz to 4.3 GHz. Both the input connector and the test port
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connector are type-N (female). The 85020B is a 75-ohm bridge with
a freaquency range of 10 MHz to 2.4 GHz. The connectors are both
tyne-N (female).

1-16. EQUIPMENT SUPPLIED

1-17. The 85020A and 850208 Directional Bridges are each supplied
in an instrument case as illustrated in Figqure 1-1.

1-18. EQUIPMENT REQUIRED BUT NOT SUPPLIED

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

® HpP Model 8756A or 8755C Scalar Network Analvzer.

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

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

1~21., The Model 8756A Scalar Metwork 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 dBm to +10 dBm.
It can measure amplitude ratios up to 60 dB. The B756A is
completely onrogrammable 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 TIREE~488 and IRNC-625, worldwide standards for
interfacing instruments. The 85020A/B8 Directional Bridges are
desianed to be used with the B8756A.

1-22. The 85020A/B Directional Rridges are also fully compatible
with the Model 8755C Scalar Network Analyzer. Although the B7585C
is not programmable, it also measures amplitude levels of -50 dBm
to +10 drm and amplitude ratios of 60 4B over a freauency range
determined by the detectors used., The 8755C plugs into a Model
180-series display mainframe such as the 182T or the 1B80TR. In
applications where memory or normalization is recguired, the 8750A
Storage Normalizer is used in conjunction with the 8755C. In this
case, the displav mainframe used with the 8755C mav reguire
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.



General Information Model 85020A/B

1-23. Both the 8756A and the 8755C use an AC detection technique
with an operating frequency of 27.8 kHz. This technigue provides
nearly drift-free operation. An RF or microwave source signal is
modulated at 27.8 kHz and is input to the Scalar Network Analyzer
through one or more detector inputs, The detectors demodulate 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
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 makina transmission and reflection
measurements requires a swept signal source to supply an RF input
signal. The Model 8350B Sweep Oscillator with an RF Plua-In
installed is an 8756A-compatihle solid-state swept signal source
with a frequency range determined by the RF Plug-In. For example,
the Model 83525A/B RF Plug-In covers a frequency range of 0.0l to
8.4 GHz; and the Model 83522A has the same fredquency range as the
85020B (0.01 to 2.4 GHz). The 8350B is fully 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 8350R,
and is compatible with the 8756A. However, it does not have the
firmware to enable 8736A 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 Synthesized Sweeper 1is an analog sweep
synthesizer that generates svnthesized output freguencies from
0.0L 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 B8755C Network
Analvyzer,

1-28. Detectors

1-29. One or more Model 11664A detectors are used with the 8756A
or the 8755C and the 8%020A/B NDirectional Bridaes for making RF
transmission measurements. The 27.8 kHz modulated signal from the
device under test is avpplied to the 11664A detector (s) on the
Scalar Neitwork 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 innut.

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

1-30. Power Splitter

1-31. Ratio measurements can be obtained using a nower splitter
in conjunction with the scalar network analvzer and detector (s).
The HP Model 11667A power splitter has a freguencv range of DC to
18 GHz,

1-32. EQUIPMENT AVAILABLE

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

1-34. ACCESSORIES AVAILABLE

1-35. Table 1~3 lists 85023-series System Verification Sets
available for use with the 85020A/B 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 circuit, a matched
termination, and a 50-ohm 10-dB pad. In addition, the 50-chm
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 equipment. This equipment
is used in performance testinag of the 85020A/RB. Other equipment
may be substituted, provided its svecifications equal or exceed
the specifications given in the Critical Smecifications column,

1-38. WARRANTY
1-39. Any attempt to perform any disassemblv 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,
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Table 1-1. Specifications
85020a 850208
Frequency Range (GHz):l 0.01 to 4.3 0.01 to 2.4
Input Connector: Type-N{£) Tyoe-N (£)
50 ohms 75 ohms
Cutput Comnector: Type-N (£) Type-N (f)
50 ohms 75 ohms
Maximum Power to Input Port: +23 dBm +23 dBm
Directivity:2
0.01 to 2.4 GHz >40 4B >40 4aB
2,4 to 3.0 GHz >40 4B -
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 deev

cable length:

{1.0 in x 4.3 in x 3.9 in)

1219 mm (48 inches)

1-8

Weight: Net: 0.5 kg (1.2 1b)

Shipping: 2.3 ka (5 1b)
lUnless otherwise noted, all specifications are at 0°C to 55°C.
225%¢ + 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.

.i% ig Typicai _
> 40 :
Typical S 35 Specification }
. " ) i
Directivity § 30 |
B o5 850208 85020A
0.01 24 3.0 4.3
Frequency (GHz)
85020A 850208
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 4B 6.5 4B
Typical Detector Flatness
(Referenced to 1 GHz): +0.5 4B +0.5 4B
Minimum Input Power
for 40 dB Return Loss _
Measurement: +4 dBm +4 ABm
Nominal Impedance: 50 ohms 75 ohms

1-9
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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
Qty 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 84G1R Opt. 010
1 instrument case
1 Operating Note
HP Model 85023D (Tvpe-N, 75 Ohms)
{For Use with Model 85020B Directional Bridge}
HP Part or

Oty Accessory Model Number
1 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 48 pad 8491B Opt. 010
1 instrument case
1 Operating Note

1-10
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General Information

Table 1-4.  Recommended Test Equipment

85020A 85020B
Instrument Critical Specifications Recommended Test Model
Scalar Operating 8756AA 8756A
Network Frequency: 27.8 kHz or or
Analyzer 85020A/B compatible 8755C/ 8755C/
Includes displayv igam 1827
Sweep
Oscillator 8756A compatibhle 8350A/8 8350A/B
plus
RF Plug-In Frequency: 0.01-2.4 GHz 83522A
or
or Frequency: 0.01-4.3 GHz 83525A/8 83525A/B
Synthesized
Sweeper Freaguency: 0.01-4.3 GHz 8340A 8340A
Detectors (2) Frequency: 0.01-4.3 GHz 11664A 11664A
System Type-N, 50 ohms 85023C
Verification Type-N, 75 ohms §5023D
Set {includes 75-ohm
(Table 1-~3) matching pad)
Step Fregquency: DC~4.0 GHz 8495A 84954
Attenuator 0-70 4B in 10-dB steps Opt. 001 Opt. 001
Digital Accuracy: +0.01% 34567 3456A
Multimeter Input Impedance: >10M Ohms
Storage For use with 8755C 87504 8750A
Normalizer where memory is required

This equipment is used for performance testing, adjustment, and
troubleshooting.

1-11/1-12
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SECTION II
INSTALLATION
2-1. INRTRODUCTION

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

2-3. INITIAL INSPECTION

2~-4, Inspvect the shipping container for damage. If the shipoing
container or cushioning material is damaged, it should be kent
until the contents of the shipment have been checked for
completeness and the instrument has been checked mechanically and
electrically. The contents of the shimment should be as shown in
Figure 1-1. Procedures for checking electrical performance are
given in Section IV, Performance Tests, of this Operating and
Service Manual. Tf 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 inspection. The HP Office will arrange for repair or
replacement without waitina 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 B756A or

8755C Scalar Network Analyzer and the 8350A/B Sweep Oscillator,

proceed as 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 tiahten.

2. Connect the RF output of the Sweep Oscillator RF Plug-In to
the input port of the 850202/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 is connected to the Bridge test port.
Tvpical measurement configurations are shown in Section ITI.

2-10. Mating Connectors

2-11. The mating connectors for the precision tvne-N connectors
of the 85020A/B are the corresponding precision tvpe-N connectors
whogse 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 vport 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 insgstrument should also be protected from temperature extremes
which cause condensation within the instrument.

2-16. Altitude. The instrument may be operated at altitudes un 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:

TemperatuUre . o « + o o o o o o = o o o o -40°C to +75°C
Humidity .« e e s e e 5% to 95% relative at 0° to +40°C
Altitude e e s e s s s 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 factorv nackaging 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 required, return address, model number, and full serial
number {located on the rear panel serial label}. Mark the
container FRAGILE to ensure careful handling. In anv
corregpondence, refer to the instrument bv model number and full
serial number.

2-23. Other Packaging. The following general instructions should
be used for remackaging 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 reguired, return
address, model number, and full serial number.

b, Use a strong shipping container.

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

d. 8Seal the shipping container securelv.

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

£f. 1In any correspondence, refer to the instrument by model numbher
and full serial number.

2-3/2-4
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SECTION II1T

OPERATION

3-1. TINTRODUCTION

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

3-3. OPERATING PRECAUTIONS

4

CAUTION

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 ESD voltages of
tens of thousands of volts. Materials
conducive to static build-up include floor
carpeting, nylon clothing, dry air, paper,
adhesive tape, stvrofoam, and vinyl. Use
of the precautions described here will
considerably reduce the probability of
damage from ESD.

3-1
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3-2

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

Do 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

po 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 consequent degradation of performance. To extend the
1ife of the connectors, it is recommended that an adapter 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 adavpters 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
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concerning exchange assemblies, refer to Section VI, Replaceable
Parts, of this manual.

3-9. The connectors are not separately replaceable. Because thevy
are precision connectors and have contact internally with the
bridge microcircuit, they cannot be revaired 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 quick check of the main system
functions prior to use. Figure 3-3 is an operator's check of the
850208, The procedures cover the entire measurement svstem and
incorrect indications may be caused bv any portion of the system.
If the Directional Bridage 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 isoclate the problem,

3~12. OPERATING INSTRUCTIONS

3-13. Instructions for operating the 85020A/B Directional Bridge
with the Model 8756A Scalar WNetwork Analyzer are supplied in
Section III of the 8756A Operating and Service Manual., Figure 3-3
illustrates a tvpical instrument setuv for transmission and
reflection measurements using the 85020A/B with the B8756A.

3-14. The B8755C Scalar Network Analyzer mayv 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 obtained 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 usinag the 85020B,
two 50-ohm to 75-ohm minimum loss matching pads are reguired. One
of these is connected between the siqnal source and the input port
of the 85020B., The other is connected bhetween the device under
test and the 11664A detector on the input of the Scalar Network
Analvzer.

3-3
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Model 85020A/B

Test Port Connector J2 (Precision Type-N). The device under

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

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.  85020A/B Features (Rear View)
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85020A OPERAYTCOR'S CHRECK
POS Z SWEEP
BLANK o
SWEEP POS 2
BUTIN ¥ "BLANK
R S‘ZEEEE SCALAR
SWEEP || O, Q o! RF 8 o9 mooo | NETWORK
OSCILLATOR 3 o92 | PLUG-IN Lo o | ANALYZER
¢ = = sHost
1
BRIDGE m o i = o110 4B PAD
H
Lo o T 1open
EQUIPMENT
Sweep Oscillator e s 4 s s e e e e e a HP B350A/B

RF Plug-~In e e e s e a s & 3 s s a =

Scalar Network Analyzer e s s & o e

10~dB Attenuator e o e« o o = HP

Calibrated Short CerUlt e e s e s s
PROCEDURE

1. Connect equipment as shown above.

2. Set up the test equipment as follows:
On the 8350A/B, press [INSTR PRESET] [SHIFT]

Channel 2 [MEAS RATIO] to turn off Channel 2.

. HP 83525A/B

. o HP 8756A
84918 Option 010
. . HP 11512A

Shielded Open Circuit . . . . HP Part No., 85032-60001

[cwl [5] [0]

[MHz] to set the signal to 50 MHz swept CW. Press [SWEEP TIME]
[11 [51 [0} [ms]. Press [L]l1MOD} to turn on sguarewave
modulation. On the Scalar Network Analvzer, press [SHIFT] and

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

Perform an OPEN/SHORT calibration as follows:

Press 8756A MAIN MENU soft kevs [CAL] [OPEN/SHORT] [CHAW 1].
Connect the calibrated short to the test port of the 850204,
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.

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

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

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

3-6

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

Short Circuit . . . o v s e HP Part No., 1250-1530
50-0hm to 75-0hm Minlmum Loss Pads (2) . s HP 11852A
PROCEDURE
1. Connect equinment as shown above.
2. Set up the test eguivment as follows:

850208 OPERATOR'S CHECK

SWEEP POS 7
OUTHN § BLANK

i SCALAR

R !
NETWORK
SWEEP ol .C2 BF i
OSCILEATOR R 5T ase \pwa I -7 | ANALYZER
AF
[l
§00—75{) MATCHING PAD
r = =_|SHORT
I
BRIDGE - = = {7 By 7501 MATCHING PAD
Sweep Oscillator e & . . . . HP 8350A/B

RF Plug-In e e e s s e
Scalar Network Analyzer
10-dB Attenuator s s s
Calibrated 75-0Ohm

. . e HP 8756A
HP 8491B Option 010

a & & @
.
« e & »

: . HP 83522A/83525A/B

[ - - »

On the 8350A/B, press [INSTR PRESET] [SHIFT] [CW] [5] [0}
[MHz] to set the signal to 50 MHz swept CW. Press [SWEEP TIME]
[1] {51 (0] [ms]. Press {L]1MOD] to turn on squarewave
modulation. On the Scalar Network Analyzer, press [SHIFT] and
Channel 2 [MEAS RATIO] to turn off Channel 2,

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

Perform an OPEN/SHORT calibration as follows:

Press B8756A MAIN MENU soft keys I[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
B8756A 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 displayed,

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

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

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

POS 7 SWEEP
BLANK l

SWEEP PGS 7
BUTIN § & BLANK

[rmemamme—m————— —
SWEEP | On: O "O oooog NeN - RF
awummnEﬁgggggg%%]ﬁgﬂam_pw&m

| SCALAR

p coonucd

minnoR Ren oRud

RF
ouT

DEVICE
UNDER
TEST DETECTCR
[~
BRIDGE R e

Eor 755 measurements uslng the 850208, refer to paragraph 3-186.

Figure 3-4.  Typical Measurement Setup Using 87564
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Model 85020A/B
NETWORK
ANALYZER/
DISPLAY
AUXD | NORMALIZER
> INTERCONNECT
- CABLE
SWEEP Pas 7 AUX G ’
ouTAN § & BLANK | - _
RO
H sl -l
SWEEP Sty At ebe G O2I0 = RE AENE 3 EARE
OSCILLATOR || P00 o3 Sob geaseh PLUG-IN a3 EE
$+-4 © BBO
DEVICE i)
UHDER
YEST DETECTOR
BHIBEE Jrr— 1 L0 04O
i} 20 o e om
e VR
STORAGE
NORMALIZER
For 7582 measurements using the 850208, refer to paragraph 3-16.

Figure 3-5.  Typical Measurement Setup Using 8755C with 87504

SWEEP
SWEEP POS 7
ouTN § & BLANK
£
=4
@ SCALAR
SWEEP RF a NETWORK
BSCILLATOR PLUG-IN aa| ANALYZER

mipduo cao gndg

DETECTOR
POWER r{l
SPLITTER : OPEN
I SHORT

BRIDGE S

i DEVICE ¢ DETECTCR

For 7582 measurements using the 850208, refer to paragraph 3-16.

Figure 3-6.  Typical Measurement Setup Using Power Splitter
3-9/3-10
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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, FEqguipment 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
Performance Test Record lists all of the tested specifications and
their acceptable limits. Test results recorded at incoming
inspection can be used for commarison in neriodic maintenance and
troubleshooting and after repairs or adjustments.
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4-7. DIRECTIVITY

Specifications:
85020A 850208
0.0l to 2.4 GHz >40 dB >40 dB
2.4 to 3.0 GHz >40 4B -
3.0 to 4.3 GHz >34 aB ~
Description:

Directivity is a measure of the ability of a directive device to
discriminate between incident and reflected signals. In vrinciple,
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 1s 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 e e e e e e e e e e e e s HP 8350A/B
RF Pll]q_zn s @ . ° . - * ° s = . s Hp 83522A/83525A/B
Scalar Network Analvzer . .« o o « =+ 2 o« « =+ = HP B87%56A

For Use with 85020A (50-Ohm)
50~-0hm Type-N Short . . « ¢ 4 « « s « « « = HP 11512Aa
50~-Ohm Shielded Open e s o s s & e s a HP 85032-60001
50-0hm Termination e s s s e e e s e HP 909A Opt. 012

For Use with 85020B (75-0Ohm)
50-0hm to 75-Ohm Minimum Loss Pad . . . . . HP 11852A
75-0hm Type~N Short . .+ v & ¢ & & o o o« HP 1250-1530
75~0hm Termination e s s s e s s s & s o Hp 1250-1532

CAUTION

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

4-2
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P05 Z SWERP

©
=
z
=
b
i
=

SWEE? M5
OUTHN BLANK

SCALAR
NETWORK
-~ | ANALYZER

& coooooo
gongoa

T I

O O 20: RE
w999 | PLUG-IN

W CiEARG gD el Q)

RF
ouT

BRIDGE T = = = ~[_] SHORT
I
b= = =0 OPEN

¢
FIXED
- - 1L0AD

Figure 4-1.  Directivity Test Setup

Procedure

l.

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

Set up the test eguivpment as follows:

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

On the 8350A/B Sweep 0Oscillator, set the START and STOP
frequencies to correspond to the first band of freguencies in
Table 4-1, the Performance Test Record (0.01 to 2.4 GHz).

Perform an open/short calibration, using the correct equioment
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, vpress [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 quality of directivity measurements.
Refer to Figure 4-2. The shaded areas in this fiqure 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 diagonal 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
freguency band of interest. If the measurement falls ahove the
upper limit, the bridge does not meet specifications, and
troubleshooting nrocedures should he pverformed,

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

Measured
Value
Directivity  (p)
{dB)
28.0 030
31.1 028
317 .026
324
332
340
34.9
359
37.1
384 e Baw TR e
40.0 010 = S e
4.9 S
444
48.0
54.0

oy

T T ¥ T T ¥ T T T

0 001 002 .003 004 005 006 007 008 009 010 (p)

{dB}
oo 60 54 505 48 46 444 431 42 409 40  {Return Loss)
Specified p or Return Loss of Lead

Figure 4-2.  Probable Range of Measurable Directivity Values
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Performance Tests

TEST PORT MATCH ({SWR)
Specifications:
85020A 850208
0.01 to 1.3 GHz <1.20 <1.25
1.3 to 2.4 GH=z <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 1 1]

SWELP POS Z
QUT/IN + BLANK

E NETWORK
ANALYZER

n-
a
]
&
£

- I
X
Famnfis 21
o
o
=
oggnaan
G000

r <] toap

ADAPTER
BRIDGE Not
!

Cannected
| DEVIEE UNDER TEST
F -~ oren

L — J7 sHoRT

BRIDEE

Figure 4-3.  TEST Port SWR Test Setup

Equipment:
Sweep Oscillator o e e e e e e e e e e e s HP 8350A/B
RF Plug-In e o s s o a s & a s s = HP 835222/83525A/B
Scalar Network Analvzer . « « o = s o s o s HP 8756A

Directional Bridae* . . . . + & & « « « &
Adapter, Tyne-N{(m) to Type-N{m) . e s s e

HP 85020A/B
HP 1250-1475

*A gsecond Directional Bridae of the same tvpe iz reauired
as a test instrument in addition to the Directional Bridge
under test.
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Egquipment {(continued)

For Use with 85020A (50-Ohm}
50-0Ohm Type-N Short . . . ¢« +v v v +v v o o . HP 115127
50-0hm Shielded Open + 4 s s e s e a4 . HP 85032-60001
50-0hm Termination e e s a e s e e e HE 909A Opnt. 012

For Use with 85020B (75-Ohm)

50-Chm to 75-~Chm Minimum lLoss Pad . . . . . HPp 11852A

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

75~-0hm Termination e s s s e s e e e s . 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 Fiqure 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 11852A
50-ohm to 75-ohm minimum loss pad bhetween the output of the RF
Plug-In and the inout port of the Directional Bridge.

2., Set up the test eqguipment as follows:
On the Sweep Oscillator, press [INSTR PRESET] [SWEEP TIME] [1]
(51 (0] [ms] [LIMMOD]. On the Scalar Network Analvzer, press
[PRESET], then turn off Channel 2 by pressinc [SHIFT] and
Channel 2 [MEAS RATIO].

3. On the 8350A/B Sweep Oscillator, set the START and STOP
fregquencies to correspond to the first bhand of freaquencies in
the Performance Test Record (0.0l to 1.3 GHz).

4. Perform an open/short calibration using the correct equipment
listed above for the respective Directional Rridges. 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 Bridage under test
unconnected, Connect a matched load to the input port of the
Directional Bridage under test.

6. On the 8756A, press [SHIFT] [SCALE] for the AUTOSCALE
function, then press [CURSOR] [CURSOR MAX 1] to find the point
of minimum return loss (the high 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 Ferformance Test Record, Table
4-1,

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 frequencv band.
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Table 4-1.

Performance Test Record

Model 85020A/B

DIRECTIVITY

Scalar Sum of

Upper Limit

Frequency Range Step Directivity Signals (from Fig. 4-2)
0.01 to 2.4 GHz 5
2.4 to 3.0 GHz 5
3.0 to 4.3 GHz 5

TEST PORT MATCH (SWR)

Calculated Specified
Frequency Range Step SWR Upper Limit
850620A 85020B
0.01 to 1.3 GHz 6 1,20 1.25
1.3 to 2.4 GHz 6 1.20 1.39
2.4 to 3.0 GHz 6 1.20 -
3.0 to 4.3 GHz 6 1.25 -

4-8
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SECTION V
ADJUSTMENTS

5~-1. INTRODUCTION

5-2. There are no adjustments recommended for reqular calibration
or normal use of the 85020A/B Directional Bridge. However, if the
internal bridge microcircuit is repvlaced, adjustments must be made
to compensate the preamvlifier 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. Tabhles 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 ASSEMBLIES

6-~4. The microcircuit bridge assembly, including input and test
port connectors and the reference termination, may be reprlaced on
an exchange basis, thus affording a considerable cost savinags.
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 assemblies must
be returned for credit. For this reason, assemhlies 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 revlaceable parts for the
85020A and 85020B respvectively, 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
followinas:

4. The Hewlett-Packard part number.

b. Part number check digit (CD).

C. The total quantitv (Qty) in the instrument.

d. The description of the part.

@. A typical manufacturer of the part in a five-diqit 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 apoearance of the part number in
the list for that instrument.

6-11. ILLUSTRATIONS

6-12. Fiqgure 6-1, Replaceable Parts Identification, illustrates
the locations of miscellaneous revlaceable 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 TLists,
quote the Hewlett-Packard part number with its check digit (CD),
indicate the quantity, and address the order to the nearest
Hewlett-Packard Office. The check diait 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
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Replaceable Parts

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

MANUFACTURERS CODE LIST

MFR NO MANUFACTURER NAME ADDRESS ZIP CODE
00000 ANY SATISFACTORY SUPPLIER
06383 PANDUIT CORP TINLEY PARK TIL 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-PACRKARD CORP HQ PALO ALTO CA 94304

REFERENCE DESIGNATIONS
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... Adjust, Adiustment MTG... Mounting
AWG... American Wire Gage N5... Nanosecond
CER... Ceramic NYL... WNylon (Polvamide)
CHAM.., Chamfer OP AMP... Operational
COND... Conductor Amplifier
CORR... Corrugated PF... Picofarad
CR... Crystal Rectifier PKG... Package
DBL... Double PL... Plate, Plug
DEG... Degree PRCN... Precision
DIA... Diameter RLG... Rolling
DIP... Dual In-Line Package RSC... Regular Slotted
DO... Package Type Designation Container
F... Film (Resistor), Fixed SCR... Screw
FLH... Flat Head SIDR, .., Solder
FXD... PFixed T... Tab Width, Taper
HEX... Hexagonal TA... Tantalum
IC... 1Integrated Circuit TC... Thermoplastic
ID... Inside Diameter THD... Thread, Threaded
IN... Inch THK... Thick
INTL... Internal T0... Package Tvpe Designation
K... Kilo TRMR... Trimmer
LG... Length, Long TRN... Turn, Turns
LX... Lock UF... Microfarad
M... Mounting Hole Diameter V... Volt, Voltage
MA... Milliampere VDC... 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/B

Reference HP Part |c Q - Mfr
; A t Description Mfr Part Number
Designation | Number |D \ P Code
Al 5086-7375 3 1 BRIDGE ASSEMBLY {INCLUDES CONNECTORS 28480 50867375
J1 ARD 2 AND
REFERENCE TERMINATION AT1)
Al S086-6375 1 REBUILT 5086-7375 28480 5086-6375
A2 85020-60001 | 5 1 BOARD ASSEMBLY-PREAMPLIFIER 28480 BSOZBMGUDQI
AZCL 01L80-2794 5 2 CAPACITOR-FXD 3.3UF+20% 35YDC Ta 284890 a180-27%4
AZC2 N180~27%4 5 CAPACITOR-FXD 3.3UF+20% 35vDC TA 28480 D1BG-2794
A2C3 JL65-3878 ] 1 CAPACTIOR-FXD 1000PF+20% 100VDC CER 28480 0160-3878
BICRL Lagl-a0so 3 ? DINDR-SWITCHING 80V 200MA 2NS DO-35 1ani-0054
AZCR2 1901-0050 3 DIGDE~-SWITCHING 80V 2Z60MA 3NS DN-38
A2ZR1 N6898~-T205 4] 1 RESISTOR 351.1 1% .05W P TC=0+100
A2R2 2190-3210 6 1 RESLSTOR-TRMR 10K IN% C POP-ADJF 1-TRN
AZRI 0698-T248 1 T RESISTOR 3.16K 1% .05W F TC=0+100
AZR4 21848-3253 7 13 ISTOR~TRMR 50K 10% C TNP-ART 1-18N 1100-3253
AZRS 9698-7212 9 1 RESISTOR 100 1% .05W T TCRO+1NG C3~1/8-TO-100R~F
AZUL 1826-08232 bl i TC OP AMP PRCN 8-DIP-C PX OP2ATFD
A2TP] 0360-8535 i TERMINAL-TEST POINT 33071 A360-0535
MPi 5001~15%0 4 1 DIRESS COVER 508 1~-1550
MP2 Ti60-1275 4 1 BND COVER T100-127%
MP3 5021-33587 5 1 FRTRUDED FRAME S021-3587
MP4 TIO0-1278 5 1 BPORT COVER T100-1276
MPS 29580-0001 8 3 NUT-HEX-DRL-CHAM 3 (i 29500801
MPa 2190-001% 3 1 WASHER-LEK INTL 21950016
Mp7 1360~-1190 5 I TRRMINAL-SLDR B350-1190
ME8 D515-0823 & 4 SCREW-THD-RLG 051508722
MP9 15310289 3 1 BRIDGE SPACER 1531~028%
MPLD 85150820 5 4 SCREW-MACH M2 9633% (M2, 3)
MPLE 71214309 5 i B3020A IDENPIFICATION LA) 28480 7121-4309
MPLZ 1400-0249 1] i CABLE T 062~ 625-DIA Y1, 06383 PLTIM-R
MPL3 1%40-018] 3 1 28489 1540-0181
MP1l4 34020~-80001 § 7 1 C 28480 B5020-8000%
Mpls Ti2i-431t g 1 28480 7121-431L
MPlé 3952-0948 9 1 RE FOR 28480 595203948
MP17 G211L-0048 2 1 CAR ~LG B.825-IN-WD 28480 9211-0046
Wil 8120-3884 AWGE 4-COND 284890 F126-3804

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3B. Model 850208 Replaceable Parts

Replaceable Parts

Reference HP Part |c Q _ Mir
; . t Description Mifr Part Number
Designation | Number D Y P Code
Al S086-T739% 3 1 BRIDGE ASSEMBLY {INCLUDES CONNECTORS 28480 S086-7391
J1 AND J2 AND
REFERENCE TERMINATION ATL}
Al 5086-6391 1 REBIILT S086-~7391 28480 5386-6391
Az 85620-60001 | 5 1 BOARD ASSEMBLY~PREAMPLIFIER B5020-50001
A2CT aL3e-2794 5 2 TAPACITOR-FXN 3,30UF+20% 35VDC TA GLEG-2734
AZCZ NERH-2794 5 CAPACTTOR-FXD 3.3UF£20% I5VDC TR 01802794
A203 QLE6-3878 & 1 CAPRCITOR-FER 1006PF+20% 100VDC CER GlAn-3878
AZCHR) 19n1-005R0 3 rd DINDE-SWITCHING BGV 200MA 2NS DO-35 -GS0
AZCR2 1201-0050 3 RINDE~-SWITCHING S0V 200MA 2NS HO-35 —-Gasn
R2RT R6AR-7205 0 1 RESEST™DOR SL.1 1% .Q8W F TCmﬂtIDO s ~TO~51R1-F
A2RZ 219n-3210 A 1 RESTSTOR-TRMR 10K 19% ¢ TOR-ADT 1-T 3
AZR3 4698-7248 1 1 RESTSTOR 3.16¥ 1% ,0%W TC=0+100 SB=TO=3181-F
A2R4 2100-3253 7 1 RESTSTOR~TRMR 50K 10% C TNRP-AD B=3253
A2RE 698-7212 a9 1 RERISTOR 100 1% ,06W 2 1 1/8~TO~1O0R~5
A2Z0), 1826-0932 0 1 1 OP ARMP PRCN 8-DIP-C P ne2TreL
A2rpl 0360-853% 1 TERMINAL-TEST POINT .33 284810 03600538
MPL 50011580 4 1 TMRFESS COVER 25489 506i-1590
Mp2 TLON~1275 4 T ANy COVER 284890 TLeH-1275
MP3 5(2i~3587 5 1 FRPRIINDED FRAME 28489 5021-35R7
MP4 Ti00-1275 5 1 PORT OOVER 28480 TLG0-3276
Mp5 2950-0001 3 1 NUT-HEX~DRT.~ 28480 2959-0001
ME& 218%3-00%6 3 1 WASHER~LK It 28480 2190-0916
MPT 4360-1150 S 1 FERMINAL-SL Z2B480 A36G-1194
MP3 8515-0823 8 & SOREW-THD~RY P8480G 05150823
MPG 1531-028% 13 3 RRIDGE SPACE 5 224806 1531-02R8%
MP10 A515-0820 5 4 SCREW-MACH M2XD .4 SMM 15526 635 (M2.5
MP11 Ti21-4534 B 1 23430 Ti21-4534
Mpi2 14nc-n2as 3 1 06383 PLTIM-B
MEL3 1540-0281 5 1 28480 1540-01.81
MP14 85020-88001 ] 7 1 28480 8502080001
Mels T121-453% 3 1 28480 Ti21-4%3%
MPis 5952-0048 5 ATOR 2R480 58R2-0948
MPLT 92110046 2 IN=-LG 8,625-TR~WhD 28480 G2L1-0045
Wl 8120-3804 Y 24-naWO 4-O0ND 28480 8L20-3804

See introduction to this section for ordering information

*Indicates factory selected value
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85020A/B

MP10
MP9 (ON BACK)
MP3  (NOT SHOWN) {4 PLACES)

J1

MP8

(4 PLACES)\

MP6

MP5 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 only by Hewlett-Packard.

Figure 6-1.  850204/B Replaceable Parts Identification
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SECTION VI

MANUAL BACEKDATING 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 mayv be slightly
different in desian or appearance. Later versions of the
instrument will be documented in a yvellow Manual Changes

supplement.

7-3. Since there are no earlier versions of the HP Model 85020A/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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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 procedure
which, if not correctly performed or adhered to, could result in
damage to or destruction of vart or all of the instrument. Do not
proceed bevyond a CAUTION sign until the indicated conditions are
fully understood and met.

8-5. THEORY OF OPERATION

8-6. The operation of the 85020A/B is described to assist with
troubleshooting procedures. Schematic diagrams 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 designed 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. Eguivpment recommended to test and maintain the instrument
is listed in Section I, General Information. If the eqguipment
listed is not available, equioment that meets the critical
specifications listed mav bhe substitanted.
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8-11. REPAIR AND REPLACEMENT

8-~12. The following procedures are described:
® Power cable replacement

Preamplifier assemblv replacement

Replacement of the bridge microcircuit assembly

Preamplifier adjustment following replacement of the bridge
microcircuit assembly
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THEORY OF OPERATION

Al Bridge Circuit

O

RF INPUT *750 IN 850208

PORT 1

<}

*T560y 500 5002 (7540

BALANCE ARM

AN
500

- TEST PORT 42

REFERENCE
TERMINATICN

500 (7509* 10G0pF 1640pF

10006 10000
e TO 2AE
i L g e AMP
tr ASSEMBLY

%QOGDF% 1000pF :;

<A

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
Figure 8-1) is proportional to the return loss of the device under
tegst., Placing a diode across the balance arm enables the
conversion of the microwave voltage to a 27 kHz sauare wave whose
amplitude is provortional to the return loss. The 1000-ohm
isolation 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 by
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,

8-3
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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 looking into the test
port. Tt is usuallv given as SWR. It is a function of the bridqge
element values, and is independent of directivity: that is, a
bridae with very good directivitv could have poor source match.

A2 Pream?lifier Circuit

The output of the bridge circuit is a low level 27 kHz signal.
Before it is input to the Network Analyvzer, 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 diaaram.

The functional center of the nreamplifier circuit is a low-noise
operational amplifier Ul wired in the non—-inverting configuration,
The gain of the vreamplifier is controlled bv R3 and R4 (Gain =
1+R4/R3). The gain mav bhe varied from 1 to aporoximately 17. R4 is
the GAIN adijustment 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 cavacitor C3 form a
decoupling network which keeps RF signals from the inout of the
operational amplifier.

R1 is placed in series with the non-inverting input of the

operational amplifier Ul to prevent the input sianal from shorting
to ground through the 10k potentiometer R2.

8-4
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WHITE/
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= 5 S @[}
o O
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i B

FfCRZ2 HO TP1
ml: ©®o L
A-2234-45

Figure 8-2. A2 Preamplifier Assembly Component Locations

C o +15V [
[
0 o — 12V |
!
D e e I 3 ' : s
3.3
CR1 CR2 Tié__%
ct
2.3
ir
LA
|
& O3 1
VA %1 c3
| DET 1O00R A1
INPUT :[ 1.1 3.4
f o g\g' r AN \\ 7 5
']
100 25 f OUTPUT
R2 &
10K — b & TP |
R3 R4 .
3160 ¥ 50K i

Figure 8-3. A2 Preamplifier Schematic Diagram
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Step Test Recommended Action
1 Cable Continuity Fail Replace Cable W1
Pass
Y
2 Input and Install
Test Port Fail Replacement
Resistance Bridge Circuit
Pass
4
3 Preamplifier Fail Repair or Replace
Preamplifier
Pass
Y ¥
Reconnect
85020A/B
Bridge and
Retest
85020A/B
Bridge
is repaired
and ready st Fail
for use.
Y
Return to
Step 1 of
this
Figure,

8-6

Figure 8-4.  Troubleshooting Flow Diagram
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TROUBLESHOOTING PROCEDURES

If a oroblem persists following the Operator’s Check in Section
IIT and the Performance Tests in Section IV, merform the
troubleshooting procedures outlined helow to isolate the cause and
correct the probhlem. Refer to the troubleshooting flow diagram in
Figure 8-4, Instructions for repair or replacement of defective
components are provided following the troubleshootina procedures.

iCAUﬂON

The 85020A/B Directional Bridges contain
microcircuits that are highly sensitive to
electrostatic discharge (ESD). Por 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. 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 purposes, pnroceed as follows:

l. 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 85020A/B is now accessible.

Cable Continuity Check

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

2., If there are discontinuities in anv of the wires replace cable
W1l, following the instructions outlined 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 Wi

CONNECTOR PIN CORRESPONDING WIRE
0 ® 1 White ({coax center conductor)
+ 2 Shield (coax outer caonductor)
©, ® 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 invut vort
connector J1 to the center contact of test nort connector J2.
In the 85020A, the resistance should bhe 33 ohms +2 ohms, In
the 85020B, the resistance should be 46 ohms +2 ohms,

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

4. Measure the resistance from the center contact of test port
connector J2 to siagnal ground. In the 85020a, the resistance
should be 83 ohms +2 ohms. In the 835020B, 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 he

remlaced.
CAUTION

Do not attemot to disassemble or repair
the bridge microcircuit assembly Al,
including connectors J1 and J2 and
reference termination AT1l. Do not remove
or loosen any screws on this assembly. Anv
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

3-8
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Service

port connectors and the reference termination, mav be replaced
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 exchandge assemblies.
The procedures for revlacement of the microcircuit and
subseaguent adjustment of the preamplifier are describhed below
under Repair and Replacement Procedures.

Preamplifier Check

1.

10,

Disconnect the power cable W1l from the Network Analyzer.
Unsolder the white/red and white/hlack wires from the pins on
the Al bridge assembly.

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 throuah its
range.

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.

Connect the 8756A/8755C MODULATOR DRIVE outnut 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 ground (white/black wire),

Connect the B85020A/B vnower cable Wl to the A input of the
8756A/8755C.

Set the B756A/8755C channel 1 to displav the power level of
input A.

Erase all memories from anv storage device used with the
display.

Turn A2R2 and A2R4 fully counterclockwise., The 8756A/8755C
should display a noise floor of abhout -50dBm.

Turn A2R2 fully clockwise. Adijust A2R4 from one end of its
range to the other. The dispvlay should change by about 20db.

If the preamplifier fails to meet any of the above
conditions, replace the defective components. Repeat the
performance tests in Section IV,
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REPAIR AND REPLACEMENT PRCCEDURES

Power Cable Replacement

Preamplifier Assembly Replacement

BLACK

WHITE

VIOLET
COVERED 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,
vroceed as follows:

1.

8-10

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

Slide the top dress cover out of the Bridae frame.

Unsolder the wires connected to the power cable/preamplifier
assemblv, '

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

To reconnect the preamplifier 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). Soléder
the white/red wire to the middle pad on the preamplifier.
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Replacement of the Al Bridge Microcircuit Assembly

The bridge microcircuit assemblv Al, illustrated in Pigqure 8-6,
includes input vort connector J1 and test port aonnector J2 and
reference termination AT1. This assembly 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 numbher label must be
removed for access to the hridge assemblv, each renlacement bridae
assembly is supplied with a.replacement blank serial number label.
The instrument serial number should be typed on this label, which
is then avpplied to the instrument following bridge 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 ATl. 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 automatically void the
warranty.

To remove the bhridae microcircuit assemblv Al, proceed as follows:
1. Type the serial number of the 85020A/B Directional Bridge on
the rear-panel label suoplied 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. 5lide the top dress cover out of the grev 85020A/B Bridge
frame.
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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 bridge 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 be exposed.

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

8. Remove the bridge microcircuit from the extruded frame by
tilting it up to clear the vreampnlifier assemhly. Take care
not to lose the stainless steel spacer under the microcirenit
assembly.

I - [ T8

WHITE/ WHITE/
BLACK RED

Figure 8-6. Al Bridge Microcircuit Assembly

To install the reolacement bridge assembly, onroceed 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 and anply
it to the back of the frame.

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

Solder the preamplifier wires bhack into place. Solder the
white/red wire to pin 2 on the bridae housina (see Fiaqure
8~6). Solder the white/black wires to pin 1 and the bottom of
the solder lug. Be sure that pmin 1 and the solder lug are
wired together,

Slide the dress cover back into place.

Replace the wnort cover and its screws.

Perform the preamplifier adjustment procedure outlined below.

8-13
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Preamplifier Adjustment Following Replacement of the Bridge
Microcircuit

Normally no adjustments are required on the 850202/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 trackinag is observed on the Network Analyzer display.

POS 7 SWEEP
BLANK ¢

i
E

SWEEP PGS Z
QUTIIN .

| scALAR
NETWORK
- il AMALYZER

SWEEP - 20 mEmany) L OF
OSCILLATCGR {0 och ano B Bace . PLIG-IN

i ; fefebe]stalafad

VMR 44 osog 9

b STEP
ATTENUATOR

NGT
TERMINATED

BRIDGE

Figure 8-7.  Preamplifier Assembly Adjustment Setup

Equipment

Scalar Network Analyzer . . . +v o & o o « o HP 8756A
Sweep Oscillator e e o 4 e s & s s s s e HE 8350A/B
RF Plug-In e s s e e e e o e e s HP B83522A/83525A/R
Step Attenuator . . . . HP 8495A Opt. 001 (Calibrated)
50-Ohm to 75-0Ohm Minimum Loss Pad

(850208 onlvy) & & v v 4 4 e e b e e e e HP 11852a
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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 equipment as shown in Fiqure 8-7. If the
Directional Bridge is an 85020B, connect the Model 118522
50-ohm to 75-cohm 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] [SHIFT] [CW] [2] 01 [0]
[MHz] to set the signal to swept CW. Press [SWEEP TIME] [1]
[5] {0} [ms]. Press {[L{T1MOD] to turn on squarewave modulation.

4. Set the 8756A as follows:

CHANNEL 2 . & & o o o o o o s o OFF
CHANNEL 1 . ., . & 4 ¢ o « = + « » «» ON
MEAS PWR . & & & o o o s s s o« s A
REF LEVEL . & ¢ 4 4« = o « o « 2 o 0
SCALE & ¢ o« 4 o & « o o o 10 4B/DIvV

5. Set the attenuator to 0 dBR. Set the REFERENCE POSITION near
the top of the screen. Adjust the REFERENCE LEVEL to coincide
with the REFERENCE POSITION. {The reference level should bhe 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. BSet the attenuator to 0 dB. On the 85020A/B, adiust A2R4
(GAIN) to reposgition the trace at the reference.

8. Tterate between 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 displav. If the trace is not tracking at 10-dB intervals,
iterate between 0 4B 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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China Hewletl-Packardt Bep, Offce
PO Box 418

14 Lane 2, Luchang ST,

Baiwai A, Xwaowit Qisteict
SERMG

T 43-1947. 23-7426

Woluwedal .
£4200 RUSSELS sl
Tel: (02) 762-32-00 ACHEMESER

Telex: 23-494 paloben i
ALHOM S S wp P

COLOMEEAR
strumentacidn

H. A Lingebeek & Kier 5.4
Carrgra 7 Mo, 48-75
Apariade Aereo 6287
BOGOTA, 1GE

Tel: 287-8877

Telex: 44400 WST CO
Cable: ASIS Bogota
ACHEMP

COSYTA RICA

Cieniifica Costarricense A
Avenida 2. Cale 5

San ey ge Monles de Dcs
Apariads 10155

SAN JOSE

Tel. 24 38-20, 24-08-18
Telax: 2367 GALGUR
CHEM

CYPRUS

Teerexa Lid

A0 Bos 4802

14 Stassinos Avenue
Mopsi

Tar 62548

Teiow 2894 Levidocy
EMP

CZECHOSLOVAKEA
Hewiett-Pack ard

Oushodn: Zasiupaelstyt v CISR
Posi. schrankg 27

C5-118 61 PRAMA §51

Tl 66256

Telex: 121353 HE

DENMARK
Hewlell-Fackard A'S
Datavaj 52

DK 3460 Sinrod

Tet {)Z; 816640
Talew 37406 hpas gk
ACHOMOSEMEP
Hewdlet-Packard /S
Navervej t

KBGO0 SILKESDRG
Tel 106 62-7166
Tefex: 37403 hpas ok
CHOME

ECUADDR

LCYEDE O (i

Avenive Eioy Aaro 1748
Casity 8423 00

T

Tal: 450-875, 243-057
Telex 2548 CYEDE £0
ACMER

EGYPY

Hewletl-Packard France
2 pdee e la Bourgonetie
F-35 10K) RERKES

Tel: {993 51.42-44

Telex: TA0912F
CHEMLE WS P
Hewlell-Fackard France
4 R Thomas Mann
Boiie Postale 58
F-E7200 STRASBOURG
Tel: (59} 23-56-46

Telex: G014
CHEMEMSF
Hewhetl-Packard Fanee
20 Chemin de la Cépire
F-3108F TOULOUSE Cédax
Tek (611 4G-11-12

Telex: 531639F
ACHOMCSEP*
Hewiett-Packatd France
lenmagile Pércente

Rue ¥an Gogh

F.BEB50 VILLERELYE D°ASO
Teb (201 912025

Telex: 160324F

CH.GHE MSP"

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GrabH
technisches BiFo Berlin
Keithstasse 2-4

D-1000 BEREN 30

Tet {030} 24-50-86

Triga, (18 3405 hpbin d
AGHOWLE WP X
Hewlett-Packard GrabH
Tachnisches Blro Blibngen
Hetrenbelger Sirasse 110
8-7030 BOBLINGEN

Ted {07034 5671

Yeiga: bhe or
AEHCRCSENF P
Hewlen-Packard GmbH
Technischas Blre Dussekion
Emanuet-igulre-Siasse
D-4G00 DUSSELDORF

Tel: {0211} 587 1-1

Telex: 585/86 533 hpdd &
ACHCMCSEMSP
Hewlel-Packars GmisH
Verfriebszenirale Frankfurt
Bamet Strasse 117
Positach 560 145
C-5000 FRANKFURY 56

Tel: {0811) 50-08-1

Talex: 04 13249 hptm d
ACHEM CSEMPP
Hewieh-Packard GrbH

24 Hussen Hegai Sireer
Hast-el-Aik

LARG

Ted 23-829
Talex. 33830
CHOSEM

EL SALVADOR
PESA de B Salvador SA4.
23 Avennaz Norte 1216
AN SALVADOR

Tei 26-6838. 266868
Teiex Puic Boolt: 20107
ACHIMCSER

FINLAMD
Hewlett-Packard Oy
Revonhuientie ?

SF Q2100 ESPO0 15

Tel. {90} 455-02 11
Telex: TZ1563 hawpa st
ACHCMCSEMSP

FRANCE
Hewlet-Packard France
24, Wercwre B

Bue Betthetol

F-13763 Les Milies Cedex
MR-EN-PROVERCE

Tei; 142) 69-41-02
Teox: 410770F
ACHOHENS S
Hewled-Packard France
Buieau de Vanke de Lyon
Chemin tes Mauiies
Bade Postale 182
F-50130 £CULLY {ddex
Tel {78) 33-81-25
Telex J1061TF
ACHGM.CS.E MP
Hewlet-Packatd France
immeuble France Evey
o Lotiaing
Boulevary de Feance
F-8 1035 EVRY Cédex
Tk {60) 77-98-80
Telex. 6923 15F

CHW.E

Hewtet-Peckard France
Cenire <'Affaire Pasis-Notg
Batmant Ampare 5 flage
Fue ge ia Commune de Paris
Boite Postale 300

F-83153 LE BLANC HESHK,
Tel: {01) 865-44.52

Fetax: 213032F

CH.OM CSEMS
Hewiet-Packard France

Le Montesquies

Avenue du Presiden! JF Keanedy
F-33700 WERGNAC

Tel: (36} 34-06-84

Telex: 556105F
CHOMEMS

Hewlel-Packard France

Zone industiebe de Gourlaboed
Avenye des Tropigues

£-81947 Las Uiz Uddex Gn.
Tet 6) 907-78-25

Telx: GO004EF
ACHCHM CS.E MP.P

hisi Bleo Mamburg
Kagstadiing 5§
G-2000 HAMBURG 63
Tek {040} 63804-1
Tokex (21 83 032 nphb ¢
ACHEMTS £ M5 P
HewiglFackard Gmbkt
Techrisches Bliio Hanrovl
Am Grossmarkt 8
3000 HARNOVER S1
Tat: {0517) 48-60.01
Telex' (82 3258
ACHIMEMS P
Hewiett-Packard Gimbk
Techmsches Blio Manmhein:
Rosslaver weg 2-4
£-580G WANWHEM
Ta {0821 TOUS0
Telox: (462 105
ALE

Hewlell-Packard GmsH
Teghausches Biiro Ney Uim
Messerschiringirasse 7
D730 REU ELY

Tel GF3:.70241

Telex: Q7 128 16 H° U
ACE

Hewlall-Packarg GmbH
Technisthes B0ro Nomerg
Meurreyerstrasse 80
0-8500 HURKAERS

Tel: {08113 52 20 8387
Telex: 0623 880
CHOMEMS P
Hewielt-Packard GrbH
Technisches Bilro Minchen
Eschenstrasse 3

C-B028 TAUFKICHEN

Tl {080} £117-1

Telex: (524985
ACHIMEMSE

GREAT BRITAIN
Hewiall-Packard Lkt
Trafaigar House
Kavigation Rosd
ALTRINCHAN

Chesire WA14 1Y
Tel: (081} 9286422
Telex: BRRORE
AGHECSEM

Hewlel-Packarg Lid
Pinewaod

Nine Mig Rida
EASTHAMPSTEAD
Wokingham

Berkshire, 3G T AL,
Tel: 3448 3100
Telan: B4-68-05
CHOSE
Hewlent-Pachkard Lid
Founer House
257263 High Sireat
LONGON COLHEY
Herts, ALZ 1HA, SL Albang.
Tel: (O727) 24460
Teler: 18352716
CHESE

Hewiell-Packard Lid
Teatlax House, St Mary's Walk
MAIBERHERD

Berkshiie, 5L6 18T

Tel: {0628; 39161
CHOSEFR

Hezwrglt- Packard U
Quadrangie

1436- 118 Station Road
REDHILL. Suzray

Tel: 40737} 6BGSS
Telex: G472734 CHLSE

Hewdelf-Packard Lig.
Kitg $treel Lane
WINKERSH, Wokingham
Berkshire RG 14 5AR
Tek {0734; 704774
Telex: BAT 78
ACHEM

GREECE

Kostas Karapnnis S.A.

8 Qmitoy Streat

ATHERS 133

Tel: 32-30-303, 32-37 371
Taiex: 27 59 62 RKAR GR
ACH.CHCSEMP

GUATEMALA
WPESA

Avenida Aeforma 548, Zona §
GUATERALE

Teh J1GGET. 314786

Teler: 4192 YELYRO GU
ACHIMCS EMP

HONG KONG
Hawletl-Packargd Hong Kong. Lid.
GP.0. Box 795

5th Fior, Sun Hung Kai Cente
20 Harbonr Aoad

HONG HONG

Tel 5-83232%1

Telex G56TB HEWPA HX

Cabie HP ASHA LD Hong Koeg
ELHOSP

INDIA

Blue Star Lig

Sabri Complex § Floor
24 Resigercy Rt
BANGALORE 560 025
Tel 536860

Teka G845-430
Catie BLUESTAR
ALCHOMEOSE

Bise Star Lo,

&3
41472 W Sgvarkar Marg
Frabhader
BOMREY J00 025
Tet 422-8155

ACHCMCSEM

S Siar Lid

Bhandlari Mouss, 7B Floors
Q1 Menvy Pace

MEW DELH T10 (2%

Tel: 582547

Telea 0312463

Catue: B LESTAR
ALHOMCSEM

Bl Star Lid
224711108 Botarum Rd.

Tesex: O155-459
Cable: BL UEFROST
A€

Bhwr Star Lich

T.C. 74803 Pooiming

Maruthankuo
TRIVANDRUM 555 013
7ol 85799

Telox: 0BR4. 259
(abie: BLUESTAR

£

INDONESIA

BEACK indonesia P.T.
#isma dnfera Bidg.. 17 foar
JAKARTA

ACSEM

BERCA indonesis P.T.

P.O. Box 1745567,

A Kutel Wo. 17

SURKBAYA

Tel 68172

Telex: 31746 BERSAL S8
Calila: BERSH, SURABAYA
ALEMP

RELAND
Hewigtt-Packard keland Lid.
Kastre! House

Clanyilam Colat

Lower Mouni Sireet

DUBLH 2, Ere

Tel: {1} 60 88 00

Talex, 30439
ACHEMISEMP

iSRAEL
Elecirones Enginearing Division
Alotorois isras! Lid,
16 Kremeneiski Street
E.0. Box 25016
TEL-AYIY 67859
Tai: 3338973
Taigx: 3356% Mot 1.
Cable: BASTEL TeFaviv
ACHCMESEMP

SYALY

Hawlell-Packard flaligna S04,
¥ia Macln Lulher King, 38/111
140132 BOLOGNA

Tel: (051) 402094

Telew: 51130

CHOMEMS

Hewlelt-Packate Bahane S.0.8.
Vi G, Bi vitorio 8

£20063 CERRUSCO S AAIGLI)
Tal, {2} 903681

Felew: 334632
ACHOMOSE PP
Hewiell-Packaid Hakans Sp.A
Via Kiova san Roooo A
Lapodimonte, B2/A

80131 MAKES

Tel: (OBY) T4 13544

Taiex: 719683

ACHEIME

Hewlelt-Packard fahana S.p.8.
Vigle G. Modugno 33

i- 5 156 QENGVA PEGLE

Tef: {050) £8-37-07

£C

Hewler-Packard datana S04,
i frazza 34

35 HOO PABDVA

a3 {049) 664658

Tebex: 430315

AGHEMEMS

Hewlelt Packard Rasana S A
Viale € Pavese 340

100544 ROMA

Tai: (06) 54831

Teee BHIGHA
ACHOMISEMS P!
Hewlen-Packard laliana S.p 4.
Corso Svizzeen, 384

10145 TORRG

Tel (B11) 74 4044

Telex: 221079

CHOME

JAPAN
Yokogaws-Hawiell-Packard Lxd.
Itstrse Buding

1-23-8, Asahi-cho:

ATSUG, Kanagaws 243

Tel: (04623 26-0481

CMETE
Yokogawa-Hewieh-Fackard Lid
Sannomiya Dawichi Seimet Bidg
69 Kyamachi, Chao-hu

KOBE. B5G

Tal (678} 382.4791

cE

Yokogaua-Hewiell-Packard Lid.
Kuragaya Asshi Yased Bidg 4F
3-8 Chome Toukuba
FUMAGAYK, Gaitama 36D

Tel: ((485) 24-6563

CHOME

Yohogawa Hewiefl-Packard Lid
Asani Shingurs Dai-icht Bldg.. 2F
4.7 Hanabsta-cho
REMAMOTG-SHE 860

Tal: {0963 54731

CHE

YoRogawa-Hewlell-Packard Lid.
Shin Kyota Center Bidg. 5F
814 Siokop-che

Nighiguhigashi, €arasima
Siokaji-dar, Shimogyo-ku
AYOTO BOO

ek 0753430821

CHE
Yokugawd-Hewlet-Pagrars 118
WEto Mitsui Buiiting

$4. 73, San-no-mary

W0, haragi 350

ek {6242} 251476

CELME

Yokogawa: Hewhett-Packard L.
Sureitomo Seimel Magoya Bkig,
1.2 Shima-sasgjita.cho
Nakamia-ku

MAGQYE, Aichi ASD

Tel (G52} 5T4-51T1
CACMISEMS
Yokogawa-Hewall-Packard Lid
Chuo Blidg., 4t Figer

5-4-20 Mshinakajima
Yodogawaka

DSAKA, 532

Tel: (05} 3046021

Telex: ¥HPGSA 523-3524

A CHOMGSE M P
Yerugawa-Hewietl-Packate (d
2715, -chome

Vahe

SAGAMEAAASH PREF. 220

Tel: 427551311

Telex: 6312

g

Yokogawe Hewlelt-fackard L1
Stargudca Dasi-iché Seimet 87
2-7-1, Kishi Sninjuky
Shinguscy kg, TOKYC 160

Tt 013-348-4611-5

CHE
Yokogawa-Hewlet-Packard Lid
3-29-21 Takaiio-Higashi
Suginami-ky TOXYR 168

Tel: (03) 33:-611%

Telex: 2322024 ¥HPTOK
AGHIMOSEMFPRY

YoM ogawa-Hewiel-Packans 13d
Yagudaseime: Yokoharna
Mishiguehi B,

3304 Taiziya-che
Kanagawa-xu

YOCHAMA, karagawa, 227
Tel: {045) 312-5252

GH.CRE

JORDAN

Mouvashar Gausing Dompany
PO, dor 1387

AHSAN

Tel, 24507, 39367

Telex: 2 1455 SABCC 4O
CHEMF

KENYA

ADCOM L1, ing.

Lity House, Wabera Street

P fox 35

AAROBT

Tel 3371055

Tolox: 22635

M

KOREA

Samsuny Electronics Compulst

Division

78:561 Yooksam Dorng
Kangnam-Ku

A0 Box 2775

SEHL

Tet §55 7555, 5555447
Telex: K27 354 SAMSAN
ALHCMES F P

KUWAT
Akhalidya Trading & Contracting
£.0. Box 330 Sefat
KiwAlr
Tal 424810, 411725
Telex: 2481 Areeg ki
LEM

HUXEMBOURG

Fewigl Packard Belgiem 5 ALY
Blve de lz Wolawe, 190
Wobsweda

B-12D0 BRUSSELS

Tet R} 762-32-00

Teiex: 23-494 palober S
ALHIMCSE MR P

MALAYSIA
Hewlet-Packard Sales (Maiaysial

i
15t Floor, Bangunan British
Amgtan
Jsign Sernantan, Damansacd Heighls
KUALA LURPUR 2383
Tel: 943022
Tetex: MATT0 Y
ACHE M3
Frotet Engineating
Lof J19, Saink Roatt
FO8ox 1977
FRuching, SAREWAX
Tai 33544
Teiex: Mk 70804 PROMAL
Cabte: PROTELENG
ALM

MEXICC
Hewled-Packard sexcana, 5.4, de
¥

A Perdedico 5w No. 6501
Fepepan, Xochimsico 16620
MEXICS CHTY

Fal: (805} 676-4600

Telex (37.74-507
ACHOSEMSP

MORGCCO
Dolbeais

81 rue Karaiehr
CHSABLANCA

Tet 304 1-82 306838
Foiea: 23051, 22822
[3

METHERLANDS
Hewlett-Packard Nederiand B.V.
Van Hawven Gosdhartaan 121
K 18 1K AMSTELVEEN

25 B 687

NL 3180 AR AMSTELVEEN

gl (20) 472021

Telex: €3 290
ACHOMCSEMAP

NEW ZEALAND
Hewleli-Packard (N7} Lid
165 Manukau Poad

2.0 Box 2618

Epsom, AHCKLAND

Tel: GAT-159

Gabie: HEWPACK Auckland
SHOMEP*
Hewiell-Packard (N7 } Lig
4-12 Druckshank Streal
Hilbrrve, WELLINGTON §

F.O Box 9443

Courleray Place, WELLIBHGTOR 3
Tei, 877199

Cable: HEWPACK Walinglon
CHOME P

NORWAY
Hewiell-Fackard Nerge A/S
Foke Refnadolesvel 50
P.0. Box 3558

N-5033 FYLUNGSDALEN (BERGEN)
Tel (05} 16-55-50

Telex 16621 hppas
CHOME

Hewlet-Packard Norge A/
{Oestamdalen 18

PO Box M

H-1345 QESTER'AS

Ter (02 17-1180

Teiex: 16621 hpras n

AT CMEMSP

PAKISTAN
Musnko & Company Eid
1-8, Street 43

Tel 26875
Cable FEMUS Fawapindi
AFM

Mushka & Company Lid,
Qusman Chamibers

Abihtatt Hargon Road
KARACHI 0302

et 517027, 512927

Trlee: PGS MUSKD PR
Catne. COOPERATOR Karachi
AEMP



PANAMA

Eigcirdnico Bainas, 5.4,
Calls Ssmyef Lewss, Ed. Aifa
ACATAGD AG2Y

PARARA 5

Tel 60-2700

Tetzx: 3438 ELECTRON £G
ACHEMP

PERU

Cla Elocta tégica 5.4,

Los Flamencos 145, San lsio
Casilg 1034

LA 1

Tet 4i-4325, 41.3703

Telex: Pub. Booth 25306
AUMEMP

PHILIPPINES

The Onfine Advanced Systems
Corporation

Ao House, Amorsolo Dor. Herieta
Steet

Legaspi Vilage, Makdk

PO Bex 1510

Metro HANILA

Tel 85.35-81, B5.34-81, §5.32.21
Talex: 3279 ONLINE

ATHES LM

POLAND

Buro iioimasi Techmezne
Hewieft-Packard

il Slawii 2. 6F

PLOG-850 WARSZAWA

el 39-50-62. 396743
Telox: 812453 bepa pi
PORTUGAL
Telacira-Enypvesa Péonea de
Equipmentos Flctircos §.4.00
Aua Rodrign dF Forsecd 107
P 8ox 7531

P-LISBON 7

Ted: (153 68-60. 27

Felex: 12598

CHCSER

ROMANIA

Hewiell-Packart Reprezentanta
Boulevard Mooie Baicescy 15
BYCUREST]

Tel 130725

Teiex: 10440

SAURI ARABIA

Magemn Elecitonic Establishmens
P05 Box 183

AL-KHOBAR

Tei BB#-S678

Telex: 670136

Cdbig: ELECTA AL KHOBAH
CHOSFMP

Modeen Biecironic Eslabtstmear
F.Q Box 1238. Baghcadiak Stieer
SEDDAN

Tel 8420029

Tetex: 301055

Cabie: ELECTA JEDDAH
CHESEMP

Modern Gieckonic Establshment
PO 8o 2728

RiFADH

Ter: #41-9715, 4916387

Friex: 260756

OHCSEMA

SCOTLAND
Hewlgtt-Packard Lid
SOUTH QUERMSFERRY
West Lothian, K30 90T
G5-S¢ufsnd

Tl 4031} 3314188
Telex: 72582
ACHOMCSEM

SINGAPCRE

Hewlet Packard Singapors [Pyt
Ltg

P03, Gox B8 Aexangra Pos| Offics
SHGARQRE, 9118

§th Flow, Inchape House
450-452 Alesandra Rosd
SINGAPORE 0511

Tel: BI178E

Telex BFSGY0 HS 34208

Cabie: HEWPACK, Singapore
ACHCSE MG 2

SOUTH AFRICA
Hewiet.Packard Sousk Airca Py >
Lig

PO Bos 320

Howard Face

e Park Center, Forest Dave.
Pinglands

CAPE PROVINCE 745G

Ted 537955, 837955, 83 1457
feimn 5720005

ATHIOME MSP

Hewlell-Packard South Mica (Pry
i

PG Hiox 33343

Glensladla U010 TRANGHAAL

51 Finor East

Conatartia Park Fatge Shoppng
Ceake

Conslanta Park

PRETORA

Tel: 532043

Teiex: 32963

Hewiedh-Packard South Mrica (Fly.)
Lig

Private Bag Wendywood

SANDTON 144

Tei 8025511, 82528

Telex: 420877

Cable, HEWPACK Johasnestrg
ACRCMCSEMSF

€2 SALES & SUPPORT OFFICES

SPAIN

Hewlpl-Packard Espanoiz 5.4,
e/Entenza, 321

E-BARCELONA 25

Tel. (3) 322-24-514. 331-73.54
Teiex: 52603 hpbee
ACHOMOSEMS?
Hewlel-Packard Espafiola 5 A
c/an Vicents SN

Editicio Mva 37 B

E-BILRAD

Tet, (4) 234308, 14} 236208
ACHEMEMS
Hewlel:-Packard Fspahots §4
Calle jexez 3

-HADRD 16

Tel: 1) 458-2600

Telex: 23535 hpe

ACME

SWEDEN

Hewlet-Packard (Schweizi AG
‘Skalsolispatan 9, Kista

Box 39

3- 16333 SPANGK

iel: (08} 750-2000

Teiex: 884- 50724
ACHCM IS EMS P

Hewlelt Fackard Sverige 48
Fratalisgatan 38

542332 FRSTRAFAGLUNDA
Tel: (93% 49-68-50

Teiex: (854) 10721 (v SPANGA
ablicel

CHOMEP

SWITZERLAND

Hewlew: Packand (Schwei2) AG
29 Chemin Chitean Bloc

Chi- 1219 LE LIGNOR-Ceneva
Tei 1D27) 96-03.22

Telex: 27333 hpag ch

Cabie: HEWPACKAG Gereva
HCMEMS P
Hewled-Packadd [Schwer) AG
Advend ¢

CH-BOBT WIREN

Tek (87} 50-11%

Telex, 53933 hpag ch

Cabile: HPAG OH

SYRIA

Gensral Fleghonic e

Nuni Basra-Alinat Ebn Kaps Strear
F.0. Box 3781

DAMESCUS

T2l 332487

Telex, 1218 ITRAL

GCavle: FLECTROBOR PAMASCLS
£

TAIWAN
Hewlell-Peckarg 7ar Easl tug
Taiwan Hrancn

St Elagn

208 Yun Hwa Norm Roag
TAIPEI

Tel.(32} 7510404

Cabie HEWPATK Taipei
ACHEMCEEMP

THAILAND

Unimesa

30 Faipung Ave., Suriwong
BAKGKOK 5

Tel: 234 091, 234 082
Telex: BI439 Simonca TH
Cable: UMIMESA Banghok
ACEM

FRINIDAD & TOBAGO
Canivtean Telecoms LI,
S04k Jerningham Avenue
£.G. Box 732

PORT-DF-SPAIN

ol 8244712 6244274
Telex: 235,223 HUGED WG
ACMEMS

TUNISIA
Tunisie: Electronique
31 Avenue de Iy Liberte

TUMiS
Tet: 260- 144
EF

YURKEY

Texnim Company L.
fran Cadoes Mo,
Kavakliders, AK&RL
Tet 275800

Talex: 42155

£

UMITED ARAR EMIRATES
Eritac Lig.

P Box 1841

SHERAN

Tl 354127, 354123

Teiex; 68136 £mitac Sh
LHOSEMP

UNITED KiNGDOM
sae: GREAT BRITAIN
SCOTLARD

UNITED STATES

Alebama
Hewlett-Packard Co.

£.0. Box 4207

B290 Whiteshurg [eive, S £,
BENTSYILLE, AL 35807

Tel: (205) 981-4591
CH.EMOSE A

Arirona
Hewletl-Packard Co.
2338 £ast Magnaia Sireet
PHOERIR, A2 35034

Tel: (802} 273-3000
ACHOMCS EMS
Hewlelt-Packard Co.
2424 £ast Aragon Rosd
YLCSOM, AZ 85708

Tel (602; 488.4631
CHEMS'"

Cailtornla
Bewiet-Packard Oo.
7521 Ganoga Avenue
CANOGA PARK, CA 91304
Tet (213} 7028300
ACHCSER
Hewietl-Fackard Co.
1430 Eas1 Drangethorpe
FULLERTON, CA 0253
ek (714} 8701000
GH,CH.C3.E WP
Hewle#-Packard Co
3839 Lankerstu Bivd
HORTH HOLLYWODD, CA 51504
Tol: (213 877 1282
Regranal Headtuarlers
Hewlett-Packare O
3210 Hifwiew Avenue
PALO ALTE. CA 94304
Tel (415} B57-8006
CHOSE

Hewlet-Packand o

46 . Nosth Market Boulevacd
SACRAMERTQ, (A 95834
el (218) 0297572

AT CHOSE MS

Hewlett-Psckard o

QGGG Agrg Drive

P.0. Box 21333 SAK BIEGO, CA
82123

el (7141 279.

CHEM 28 5 P

Hewtell Packard Co
3003 Scofl Boslevars
SANTA CLARA, CA $5050
Tel: (404 S98-T00G
ACHOMISF MR

Coicrado

Bewatl Fachan o,

24 invettiess Place, East
EXGLEWODD, (0 35112
Tet {3031 771-3458
ALHOMOSE NS

Cannecticut

A7 Basnes Midustnal Aoad South
P.0. Bax 5007
WALLINGFORD, (T GH402

H

Ficrida

Hewigh-Pachats o

20, Box 74213

2801 §W. B2ng Street
FORT LAUDERDALE, FL 333GY
Tel: {305} 9732600
CHOSEMP

Hewloll-Packan Go.
A0B0 Woudeock Drive, & 132
Brownst! Blalding
JACKSOMVILLE, FL 32207
Tei {954} 1380663
CrETME
Hewiell-Fackazd Co.

PO Box 13610

G177 Lake Edensr Drive
ORLANDC, FL 32808

et {305} B55-2000
ACHOMOBEMS

HewigthPackard O,

5750 Nortt Hoover, Suite 323
TAMPA FL 32634

Tek {313} 4720900

AT CHOMCSE 8

Georgiz

Hewlelt. Packard Co
PO Box 103005
ATLANTA, GA 30348
200% Suuth Park Piage
ATLANTA, G4 30335
Tel: (404) 9551500
Telex: §10-T68-4850
ACHOMCSE MP

Hewiglt-Packard Co

P.0. Box 2163

WARNER ROBINS, GA 33098
1172 K. Gavis Dave
WARRER ROBS, GA 31097
et 1012} $23-8831

3

Hawali

Hewlet! Packard Go.
Kawaiahas Plaza, Suite 190
BEY South ing Street
HONOLULY, Hl 95813

Tel: (804) 528- 1535

AGHE MS

Iinols

Herwigil-Fackard Co.

5201 Follvew DHisve
ROLLING MEADOWS, %, 60008
Ter {312} 2559800
ACH.EM, P

indlana

Hewinli-Packard Co

PG Box 59807

7321 Ko Shadeiand hvenue
INDIANAPOLIS, N 46250

Tel §317) B2 1060
AGHIMCSEMS

towa

Hawiell-Pagkatd Go

2415 Henz Road

OWA CITY, 3 52240

Tek (119} 3511920, 3866477
CHE" M8

Loutslana
Hewlel-Packad Co
FO. Boz 1443
KENNER, {4 TODED
180 James Drwve Easl
PESTARAK. L& Tooa7
Tel 15043 4574 100
ACHDSI.ME
Maryiang
Hewiell-Fackard Co
7121 Standard Drive
HANOVER, 14D 21078
Tei, (3014 796.7100
ACHOMOSEMS
Hewigt-Packatd Lo
2 Croke Cherry Road
ROCKVALE, WD 25858
Tel (301) 348-837¢
Felex 7 0-875.9685
ACHEMGSEMP

Hezasachusaits
Hewiell-Packars {o.
32 Hartwed Averye
LEXIHGTOK, MA 02373
Tel. (5175 865-2850
ACHOMOSEMW
Michigan
HewlgthPackast (o,
23855 Researcn Dave
FARMINGTON HILLS. MI 40G24
Fol (313; 4758400
ACHCMCEEMP

Minngaots
Hewiell-Packad Co.
2625 W Lapenieyr Ave.
ST P, Mbe 55133

Missourt
Hewall-Packard Ga
11133 Celorade Avenie
KANSAS CiTY. MO 64137
Yel (816} TH3-8004
Telpy. 07712087
ACHOMCSE WS
Hewlell-Pacicard o,
1024 Executive Packway
ST LOUIS, MO 63 541
Tel (T141 87R-G200
ACHLSE P

Now Jersey
Hewselt-Pauxarg S,
Ssystal Sraok Protessionat Suiidng
Route 35

EATONTOWN, Mi G773
Tel: {26 1) 54213684
AL Epr
Hewlell-#ackarg Ca.
WE2G Condey Aoad
PARAMUS, N 07552
Fel: {2031} 265-5400
ALHIMOS.E WP

Hewlett-Packard Co

B0 Kew Enagland Av. West
PISCATAWAY, NJ OBASA
Tel {204 83%-£1560
ACHOMCSE

Now Mexico
Hewleth-Packard Co,

PO Box 11534
ALRBUQUERGUE, NM B7112
11300 Lomas Blvd N E.
ALBUGUERQUE, NM 87323
Teh (508} 282-133C
Teiex 930-389 1185
CHEOS L M5

How York
Hewiet-Pyckard o

§ Computes Drive South
ALBANY, NY 12205

e {518} 458-1550
Felew: 710.444-4891
AGHEMS
Hewleit-Packatd Co

201 Gross Keys Office
FAIRPQRT, NV 4450

Tal: {716) 2239350
Telex: 510-253-0092
CHOMDS M3
Hewle-Fackard Co.
7641 Henry Clay Bhvd.
LIVERFOOE, RY 13088
T4t ¢315} 451, 1820
ALHCMEMS
Hewietl-Packard G,

Ho. 1 Penngyivania Plaza
55th Figor

340 Sireet & Sih Avenve
KEW YORE, MY 10115
ek 12124 9710000
CHOSE"M*

Hewlet-Packard Co
JLrossways Park West
WOODBURY, NY 11787
Tel: {518) 921-G300
Telex: $19-221-2483
A EHCMOS.E MS

North Carofina
Healott Patkard Co

P 1 Box 26500

5B0S Aganne Way
GREENSBORO, NC 27450
Tel- 4919) 857. 1600
ACHOMCSE WS

Chio
Hawlelt-Packare Lo
16500 Sprague Road
CLEVELARD, (4 44730
Tel (218) 243.7300
Teex: B10-423.9430
ACHCMCSEMS
Hewlelt-Packard Go
982 Grupper Ave.
COLUMBYS, OH 43220
Tal (514) 438- 041
CHOMESE"

Hewletl-Packard Go.
P4 Box 280

336 Progress Ad

OAYTON, OH 45449

Tek {513) 568202

ACHEME " M8

Cklakoma

Hewient-Fackard Co.

2.0. 8o 32008

GRLAHOMA CITY, OK 73123

3064 N, Merudiar Avente, Suite A
OKLARCHEA CITY, DK 73407

Tel: (AQGS) 46-9459

A CHE® MS

Orsgon

Hewsell-Packars Go.

9255 5. W. Pionesr Court
WILSOMILLE, OR 47070

Te: (303 £82-8000
ACHOS.E™ MS

Pennsylvenla
Hawiath-Packard Co,

1021 Bth Avenue

King of Prussia Industia: Park
NG OF PRESSHA, PA 10498
Ted: {Z15§ 265- 7000
Telex: $10-866-2670
ACHCMUSEMP
Hewlett-Packald So.

191 Zota Drive
PITIBUAGR, PA 15238
Tel: (412) 782-0400
ACKCSEMP

South Caroling
Hewiatt-Packard Co.

P.O. Bax 21708
Brookside Park, Suite 122
1 Harbison Way
COLUMEIA, SC 29210

et (803} 732-0400
CHEMS

Texas
Hewlet-Packard Co
Suite 16

7800 Shoalcreh Bled
AUSTIH, TX 75757

Tok (5123 450.3143
£

Fewlett-Packard Co.

Siste G- 140

417 Niwth Mesa
ELPASD. Ti 7802

Ted 915) 5333855, 533-4482
CRE" M5
Hewdelt-Packard Lo,

PO Bos 42846
HCUSTON, TX 77042
16535 Harwin Stree:
7034

Tek (713} 175-6400
ALHOMESE MP
Hewit-Packard Co.

P.Q. Bux 1276
FCHAADSON, T4 75080
630 £, Campbel fig
RCHAROSOK, TX 7508+
Tek {234} 2316101
ACHCMOSE WP

Hewielt Packard Go

P.G. Box 32993

SAM ANTOMIO, TX 78216
020 Central Parkway South
SAH ANTONID, TX 78232
Tek (512) 494-9336
CHCSEMS

Utah

Hewiel-Packars Oo.

P.0. Box 26625

3530 W, 2100 Seuth
SALY LARE CITY, 14T 84118
Yei {801} 9741700
ACHCSEMS

¥irginia
Hewlall-Packard Co.

P8 Bor 9569

201 Himgary Spring Hoad
RICHROND, VA 23228

Ter: (B04} 285-3431
ACHCSEMS
Hewlet-Packard Cor.

3166 Paters Creek Ruad, Mw.
ROANOKE, VA 24018

Tek {703} 583-2205
CHE

Arranged alphabetically by country {cont.)

Waphington YUGOSLAVIA
Hewigll-Packard Co Iskta-Commerce-Reprasentaiion of
15655 S.£. 37 Steet Hewlali-Packard
BELLEVUE, WA 08006 Sava Centar Delegacia 360
Tai {206} 6434008 Milgntjs Popavica §
ACHLMISEMP {1170 BEQGRAD

Tei: £38-762
Wiscongin

Telgx: 12042, 12322 YI} SAV CEN

H-Eack ar
Hawiett Backard Ga iskra-Commerce-Represanidhon o

150 8. Surny Siope Road

BROCKFEELD. W] 53005 Hewlpt Packard

Tel, (4 14; 784-500 Yoprska 48

ACHESE WP G100 L@ i
CHCEE" Tal 221674, 315879

URUGUAY Telex.

Pabio Ferrande 845 el ZIMBABWE

Avenida falke Z877 Fiptd Techmcal Sates

Cagiliz de Correo 370 45 Kalvwn foad, Nori

HONTEVIDED B 3052

Tel. 602556 satissony

Taigx. Public Baoth 901 Tek 705 237

ACHEM Telex. 4. 122

USSR utme

Hewlelt-Pachard Co
Repeesentative Office
Peirovshy Bivd. 4757 KV12
MGSCOW 103002 Ted 254 2024
Telex: 7B25 HEWPACK SU

YENEZUELA
HewleH-Packard de Veneruela (A
Apartade 30933

A Feansversal Los Ruices Notle
Iditicia Segre

CARACAS F)7 ¢

Tel: 2364153

Telex: 25 144 HEWPACK
AGHCSEMS P

i hete 15 no sales office listed for ypur area, conact one of these
headuariers offices.

NORTH/CENTRAL AFRICA EASTERN USA
Hewipll-Packard S.4. HewlethPackard Co
7T Ry du Bows-chi-Lan 4 Choke Cherry Road

CH-1217 MEYRIN 2, Swilzerfand Rocksdie, WD 20850

Tel: (622} DR-96-§1 Tef: {201} 258-2000

Tedex: 27835 hpse

Unble: HEWPACKSA Denews MIDWESTERN iSA
Hewleti-Packard Co

ASIA 5261 Tollview Drive

Hewiail-Packard Asia Lid,
B Fioat, Sun Hung Kar Center

ROLLING WEXDOWS, 1, B00GS
Tek {312} 2550800

30 Harbar Ry
GG Box 765 SOUTHERN USA
HONG KOG Hewlath-Packard Co.
Tel: 5-832 3241 F.0. Box 155005
Telex: SRGTS HEWPA HY 450 interatate N, Parkway
Catrie: 4P ASA LTD Hong Kong ATLANTA, GA 30339

Tel: (454} 955- 1500

CANADA

Hewlell-Packard (Ganade) Lid.
8877 Goraway Drive
WiSSISAUGA, Uniario LAV MR
Tel (518) 6780830

Telgx: 6104924348

EASTERN EUROPE

WESTEAN LISA
Hewlett-Packard Co.
3839 Lankarsim Blvd,
LO§ AHGELES, CA $21604
Tek {213 877-1288

OTHER INTERKATIONAL

Hewioll-Packerd Ges.mbh AREAS
Wehislrasse 29 Hawlel2
B80T leth-Packard Go.

infercomizental Headapaniers

51205 VIENRA ,.

Teb: (2221 35-16.270 e ey Grask Roas
Teiex, 193003/ 135955 Tek: 418) 657-1501
NORTHERN EUROPE Telex: 034.8300
FewiellPackard SA Calbe: HEWPACK
bilsnstede 475

KL-1 963 AG AMSTELVEEN

The Neiheriands 14 Ageil 1982
P.5.8ox 305

31180 A7 AMSTELVEEN

The Netrerlangs

Ter 20 43717

OTHER EUROPEAN

Hewle-Fackard 8.4.

7 Rue du Boss-du-dan

L1257 REYRIN 2, Switzertand
Tk {0122} 95-96-51

Telex: 27835 ngae

Catie: HEWPACKSA Geneve
{dtices in the Warld Trade Center)

MEDITERRANEAN AND
MIDDLE EAST
Hewlett-Packand §.A.
Mediterranean ang Middhe Eas!
Operakons

Atring Centre

32 Kifissias Ave.
Amaroussion, ATHENS, Gresce
Tah 808-0350 898-0429
Telex: 21-6588

Cabie: HEWPACKSA Athens




