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Notice

Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard’'s former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a
product name/number was HP XXXX the current name/number is now Agilent XXXX. For
example, model number HP8648 is now model number Agilent 8648.

Contacting Agilent Sales and Service Offices

The sales and service contact information in this manual may be out of date. The latest
service and contact information for your location can be found on the Web at:

http://wwmv agi | ent. cond fi nd/ assi st

If you do not have access to the Internet, contact your field engineer or the nearest sales
and service office listed below. In any correspondence or telephone conversation, refer to
your instrument by its model number and full serial number.

United States
(tel) 1 800 452 4844
(fax) 1 800 829 4433

Canada
(tel) +1 877 894 4414
(fax) +1 888 900 8921

Europe
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Printed in USA  July 2004

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Japan
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Australia
(tel) 1 800 629 485
(fax) (61 3) 9210 5947

New Zealand
(tel) 0 800 738 378
(fax) 64 4 495 8950

Asia Pacific
(tel) (852) 3197 7777
(fax) (852) 2506 9284

Agilent Technologies



MANUAL CHANGES SUPPLEMENT

HP 11664A Detector

NOTE MANUAL IDENTIFICATION
Manual Change Supplements are revised as often as necessary to keep manuals
as current and accurate as possible. Hewlett-Packard recommends that you Manual Part Number: 11664-950044
periodically order the latest edition of this supplement. Copies are available Date Printed: November 1983
through any HP office. When ordering copies, quote the supplement part

number from the bottom of this page, or the model number and print date from
the title page of the manual.

This supplement contains important information for correcting manual errors and for
adapting the manual to instruments containing improvements made after the printing of the
manual.

TO USE THIS SUPPLEMENT: Make all changes applicable to the serial prefix or number of
your instrument as indicated in the following reference table.

Note that there may be more than one Title Page and/or Parts Cross-Reference Table
included in this supplement. The last change(s) applicable to your instrument will contain the
most current information for these specific pages.

= NEW ITEM, CHANGED ITEM

HP Part Number 11664-90070 HEWLETT
May 4, 1993 [ﬁﬁ] PACKARD

Printed in USA
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Updates

Instructions

Page 2-1:
Add Figure 2-1, contained in this supplement.

Page 4-7, under Response Variation:

Change 8 to 11 HHz to 8 to 12 GHz.
Change <1.5 GHz to <1.5 dB.

Page 6-3, Table 6-3:

Delete item 1.

Add 11664-60029, CDO, Qty 1, Rebuilt detector assy Type-N(m) Std.

Add 11664-60030, CD3, Qty 0, Rebuilt detector assy APC-7®1 Opt 001.

Add 11664-60031, CD4, Qty 0, Rebuilt detector assy Type-N(f) Special Order.
Delete item 2.

Change item 4 to 8120-3804, CD2.

Add footnote:!APC-7 is a registered trademark of the Bunker-Ramo Corporation.

Page 8-2, Figure 8-2:

Change the BLACK WIRE board designation from E3 to E5.
Delete sections 8-7 and 8-8.

2 Updates Apply to All Serials
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USE OF APC-7 CONNECTORS

To Disconnect:

1.

To Connect:

1. On one connector, retract the coupling sleeve by
turning the coupling nut counterclockwise until
the sleeve and nut disengage.

(S8

On the other connector, fully extend the coupling
sleeve by turning the coupling nut clockwise. To
engage coupling sleeve and coupling nut when the
sleeve is fully retracted, press back lightly on the
nut while turning it clockwise.

3. Push the connectors firmly together, and thread
the coupling nut of the connector with retracted
sleeve over the extended sleeve.

4. Do NOT tighten the other coupling nut since this
will tend to loosen the electrical connection.

Loosen the coupling nut of the connector show-
ing the wider gold band.

IMPORTANT: Part the connectors carefully to
prevent striking the inner conductor contact.

LOOSEN THIS WIDER GOLD

COUPLING NUT
TO DISCONNECT ; /BAND

CARE OF APC-7 CONNECTORS

1. Keep contacting surfaces smooth and clean. Irregular-
ities and foreign particles can degrade performance.

2. Protect the contacting surfaces when connector is
not in use by leaving the coupling sleeve extended.

An accumulation of dust or grime can degrade
connector performance. Periodic cleaning will
avoid this. Use a soft brush (a toothbrush 1s
acceptable) to clean the bead support and butting
surfaces of the inner and outer contacts. DO NOT
use solvents under any circumstances.

o

COUPUNG/&Q'; -
SLEEVE o
CONTACTING A2

SURFACES

REPLACING APC-7 CENTER CONTACT

The inner conductor contact may be replaced if wear
or damage is evident by inspection with a magnifying
glass. The contact should have equally spaced prongs
and be free of burrs or wear. DO NOT REMOVE THE
CONTACT FOR INSPECTION as it may be damaged
by removal. Do not reuse or attempt to repair a center
contact which has been removed. To remove the contact,
obtain HP 11591 A APC-7 Connector Service Kit. Spare
contacts,* tools for connector disassembly, and instruc-
tions are included in the kit.

To replace an inner conductor contact:

1. With the connector positioned with the contact
facing down, tap the connector lightly so that the
contact protrudes slightly.

2.

Insert the centering pin of the HP contact extractor
tool (HP Part No. 5060-0236) with the jaws open.
Close the jaws and pull the contact straight out
without twisting.

Snap a new contact in place with light finger pressure.
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*Spare contacts are available separately as HP Part No. 1250-0907 or from Amphenol (Part No. 131-129,

Amphenol RF Division, Danbury, Conn. 06810).

Figure 2-1. APC-7 Connectors (ERRATA)
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CERTIFICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany will. at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties. and taxes for products returned to HP
from another country.

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products

For any assistance. contact vour nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual




This manual applies directly to serial number 25000

and above.

For additional information concerning serial numbers,
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SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains operating and service information for
the Hewlett-Packard Model 11664A detector. The instrument and the
supplied Cable Marker Kit are shown in Figure 1-1. Cable markers
are used for identification when more than one detector is used in
a test setup.

1-3. On the title page of this manual is a microfiche part number
that can be used to order 10 cm x 15 cm (4 in x 6 in) microfilm
transparencies of the manual. Each microfiche contains photocopies
of up to 98 manual pages. The microfiche package also includes the
latest Manual Changes Supplement as well as all pertinent Service
Notes,

1-4. SPECIFICATIONS

1-5. Listed in Table 1-1 are the performance specifications for
the HP 11664A detector. These are performance standards or limits
against which the instrument may be tested. Table 1-2 lists
Supplemental Characteristics. These are not specifications, but are
typical characteristics included as additional information for the
user.,

1-6. SAFETY CONSIDERATIONS

1-7. The voltages present in the HP 11664A are not in the range to
warrant more than normal caution.

1-8. INSTRUMENTS COVERED BY MANUAL

1-9. Each HP 11664A has a unique serial number. The contents of
this manual apply directly to instruments with serial number 25000
and above. For instruments with serial numbers below 25000, refer
to Operating and Service Manual HP Part Number 11664-90037.

1-10. An HP 11664A manufactured after the printing of this manual
may require a yellow Manual Changes Supplement to document
instrument "change information." The supplement will be included
with the instrument manual. In addition to change information, the
supplement contains information for correcting manual errors. To
keep this manual as current as possible, Hewlett-Packard recommends
that you periodically request the latest Manual Changes Supplement.
The supplement for this manual is keyed to it's print date and part
number , which appear on the title page. Complimentary copies of the
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supplement are available from your local Hewlett-Packard office
listed at the back of this manual.

1-11. DESCRIPTION

1-12. The HP 11664A detector must be used in conjunction with
either the HP 8755C swept amplitude analyzer, or the HP 8756A
scalar network analyzer. The HP 11664A detects RF signal levels
from -50 to +10 dBm in the frequency range of 10 MHz to 18 GHz. The
use of three HP 11664A detectors, or two detectors and a bridge
enables simultaneous (amplitude only) transmission and reflection
measurements via the analyzer CRT.

1-13. The HP 11664A detector and the input stages of the HP
8755C/8756A comprise an ac-coupled system. This detection scheme
requires a 27.8 kHz squarewave amplitude modulation of the RF input
signal. Additional information is provided in Paragraph 1-16,
EQUIPMENT REQUIRED BUT NOT SUPPLIED.

1-14. OPTIONS

1-15. The HP 11664A detector is available with an *APC-7%® RF input
connector by ordering Option 001.

1-16. EQUIPMENT REQUIRED BUT NOT SUPPLIED

1-17. Reflection and transmission measurements require two or
three HP 11664A detectors and either an HP 8755C swept amplitude
analyzer, or an HP 8756A scalar network analyzer. Swept frequency
measurements will require a sweep oscillator. In addition, the RF
source signal must be amplitude modulated by a 27.8 kHz squarewave
signal.

1-18. Sweep Oscillator

1-19. A sweep oscillator furnishes the RF input signal. The HP
8350 series or the HP 8620 series sweep oscillators may be used.

1-20. HP 8350B Sweep Oscillator. The HP 8350B sweep oscillator,
used with an HP 83500 series RF plug-in, internally modulates the
RF output signal when the front panel [J"MOD] button is enabled.

1-21. HP 8620C Sweep Oscillator. The HP 8620C sweep oscillator,
used with an HP 86200 series plug-in, requires that the MODULATOR
DRIVE signal from the analyzer be used. See plug-in Operating and
Service Manual for details. This MODULATOR DRIVE signal is
available at the front panel of the HP 8755C, and at the rear panel
of the HP 8756A.

*APC-7% is a U.S. registered trademark of the Bunker Ramo Corp.
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NOTE

Some earlier RF plug-ins (compatible with
the HP 8620C) will require the use of an
external Modulator (HP 11665B). Refer to
the RF plug-in Operating and Service Manual
for detailed information.

1-22. Modulator

1-23. The HP 11665B Modulator is designed to be used with either
the HP 8755C swept amplitude analyzer, or the HP 8756A scalar
network analyzer. The HP 8755C/8756A supplies a 27.8 kHz squarewave
signal to the HP 11665B to squarewave modulate the RF signal.

1-24. EQUIPMENT AVAILABLE
1-25. Directional Couplers

1-26. Reflection measurements require the use of a dual
directional coupler or bridge, or two single directional couplers
to separate the reference, incident, and reflected signals.
Reflection and transmission measurements can be made concurrently
with this setup. The HP 778D covers .1 to 2 GHz, and the HP 11692D
covers from 2 to 18 GHz.

1-27. Directional Bridges

1-28. The HP 85021A/C are single-port directional bridges that
allow transmission and reflection measurements from .01 to 18 GHz,
with -40 dB directivity. The test port connector on the HP 85021A
is an APC-7, and on the HP 85021C is a precision Type-N female.

1-29. The HP 11666A reflectometer bridge allows transmission and
reflection measurements from .015 to 18 GHz. The HP 11666A houses
two detectors, one in the reflection port, and one in the reference
port. Because of this, only one HP 11664A detector is required for
a ratio measurement.

1-30. Power Splitters

1-31. Ratio measurements to determine frequency response or other
transmission characteristics can be obtained with a power splitter
and two HP 11664A detectors. The HP 11667A power splitter provides
this function from DC to 18 GHz.
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1-32. Accessories

1-33. The following accessories for the HP 11664A detector are

available:
Model 11679A: 7.5 metre (25 foot) extension cable

Model 11679B: 60 metre (200 foot) extension cable

1-34. RECOMMENDED TEST EQUIPMENT

1-35. Equipment required for testing the HP 11664A is listed in
Table 1-3. Other equipment may be substituted if it meets or
exceeds the critical specifications indicated in the table.
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Table 1-1.  Specifications

Frequency Range:

Return Loss (15 - 35° C):

SPECIFICATIONS

FREQUENCY TRACKING BETWEEN
10 MHz to 18 GHz TWO HP 11664A DETECTORS

Tracking between two HP 11664 A Detectors:
Specified at same relative power level. Does not
include mismatch or coupler uncertainties.

REFLECTION

10 MHz to 40 MHz: =10 dB(<1.92 SWR)

Input Damage Level:

40 MHz to4 GHz: 220 dB(=1.22 SWR) 10 MHz to 8 GHz: <0.5 dB
4 GHz to 12 GHz: =18 dB(<1.29 SWR) 8 GHz to 12 GHz: <1.0 dB
12 GHz to 18 GHz: =16 dB(<1.38 SWR) 12 GHz to 18 GHz: <1.5 dB
g 8 2.3 agts ‘) ]
= 1.7 §5.0 |
2 16 14 28
: 20 1.2 (% = § 0.5 | i i x‘ {
% 0.0100a 2 6 8 1 12 14 16 18 0.01 7 4 6 & 10 2 4 76 s
& Frequency (GHz) Frequency (GHz}
GENERAL
input Power Range: +10 to —50 dBm
Temperature Range: Operation: 0° to 55°C (32° to 131°F):
Storage: —40° to 75°C (—40° to 167°F)
Input Impedance: 350 ohms nominal
Connectors: Standard: Type N male
Option 001: APC-7®
Special Order:  Type N Female
Dimensions: Cable length is 1.2 metres (4 feet)
Weight: Net 0.17 kg (6 oz.)
Table 1-2. Supplemental Characteristics
Typical Return Loss at 0dBm Input Power Typical Tracking at 0dBm Input Power
8
z 12 < 2.5
- 16 £
& zo\ ;?‘%1‘0
c 24 — T 505 i—
Z 28 7 e————— |
€ 001004 2 4 6 8 10 12 14 16 18 0.01 2 ey Gl 2 e e
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Typical Frequency Response Typical Variation due to Temperature
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0.01 2 4 6 8 10 12 14 16 18 S ? 10 20 a0 50 TempC
Frequency (GHz) g 42
s -3
GENERAL g -4
x5

+ 20 dBm (100 mW) RF power 10 Vde
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Table 1-3.  Recommended Test Equipment

Instrument Type

Critical Specification

Suggested Model

Sweep Oscillator

Network Analyzer

Directional Bridge

Detector

Power Splitter

Coaxial Short

Open

Calibrated Open/Short
Adapters (2)

Open-end Wrench

Frequency: 10 MHz to 18 GHz

Provides 27.8 kHz modulation
signal.

Powers 3 HP 11664A detectors.

Processes/displays detected
signals.

Frequency: 10 MHz to 18 GHz

Frequency: 10 MHz to 18 GHz
Frequency: 10 MHz to 18 GHz
Type-N Male

Type-N Male

APC-7®

Type-N (m) to Type-N (m)

Thin 1/2 x 9/16

HP 8350B mainframe with

HP 83592A/B/C RF plug-in

or

HP 86222A/B RF plug-in and
HP 86290A/B/C RF plug-in and
HP 11869A adapter

or

HP 8620C mainframe with:

HP 86222A/B RF plug-in and
HP 86290A/B RF plug-in

HP 8756A
or

HP 8755C with

HP 182T/HP 180 series display
mainframe.

HP 85021A (APC-7%)
HP 85021C (Type-N Female)

HP 11664A

HP 11667A

HP 11512A

HP Part Number 85032-60001
HP Part Number 85021-60001
HP Part Number 1250-0778

HP Part Number 8710-0877
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SECTION II
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information concerning initial
inspection, preparation for use, mating connectors, storage and
shipment.

2-3. INITIAL INSPECTION

2-4. If the shipping container or cushioning material is damaged,
it should be kept until the contents of the shipment have been
checked for completeness, and the instrument has been checked both
mechanically and electrically.

2-5. Section IV contains procedures for checking electrical
performance. If the instrument does not pass these electrical
tests, or shipping contents are incomplete, or there is mechanical
damage or defect, notify your nearest Hewlett-Packard Office. If
the shipping container is damaged, or the cushioning material shows
signs of stress, notify the carrier as well as Hewlett-Packard.
Keep the shipping materials for the carrier's inspection.
Hewlett-Packard will arrange for repair or replacement without
waiting for claim settlement.

‘CAUNON

Repeated electrostatic discharge (ESD) as
low as 250 volts can destroy microwave
diodes. If static discharge is noticed by
the operator, it indicate a voltage of
20,000 volts or more. Materials conducive
to static build-up include carpeting,
nylon, dry air, paper adhesive tape,
styrofoam and vinyl. The best method of
preventing ESD is for the operator to wear
a grounding strap connected to a conductive
bench mat that provides a path to ground of
between 1 and 2.5 Megohms. Alternatively,
the operator can ground himself by touching
any grounded instrument chassis before
touching the HP 11664A connector. NEVER
touch connector center contacts.

2-6. PREPARATION FOR USE
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2-7. Power Requirements

2-8. Power for the Model 11664A Detector is supplied by either the
Model 8755C Swept Amplitude Analyzer, or the Model 8756A Scalar
Network Analyzer. Each detector requires 0.35 watts. The HP
8755C/8756A normally powers up to three detectors requiring a
maximum total of 1.05 watts,

2-9. Replacing RF Input Connector

2-10. The RF input connector outer shell may be replaced with an
alternate type of RF connector. HP Part Numbers for several
available connectors are given in Section VI, Replaceable Parts.
The procedure for connector replacement is documented in Section
VIII, Service.

2-11. 1If the RF connector is, or has been replaced by, an APC-7
type connector, refer to Figure 2-1 for user instructions.

2-12. Connecting the HP 11664A Detector

2-13. Connect the HP 11664A to the HP 8755C/8756A as follows:

1. Insert the DC connector of the HP 11664A into the HP
8755C/8756A mating connector. The HP 11664A connector is keyed;
the plug should be inserted with the key downward.

2. Secure the dc connector in the analyzer by turning the outer
shell clockwise.

3. Connect the RF input as follows:

CAUTION

Do not apply more than 3 in/lb (3.5 cm/kg)
of torque when tightening the connectors.
Greater torque may deform the mating

surfaces,.
iCAUﬂON

Do not apply more than +20 dBm RF power or
more than +10 volts DC into the HP 11664A.

4. Turn the outer shell of the male connector clockwise to secure
the connection to the HP 11664A RF input.

5. If the RF input connector is an APC-7 type, refer to Figure 2-1
for user instructions.
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2-14. Mating Connectors

2-15. Type-N connectors mate with the corresponding Type-N
connectors whose dimensions conform to U.S. specification
MIL-C-39012. APC-7 connectors mate with any other APC-7 connector.

2-16. Detector Lead Identification

2-17. Coded cable clips are furnished for lead identification.
Place matching clips on either end of the cable,.

2-18. Operating Environment
2-19. Temperature: 0°C to +55°C.
NOTE

See Table 1-2 for detector response
variation with temperature

2-20. Humidity: Up to 95%. Protection should be provided from
temperature extremes, which can cause condensation within the
instrument.

2-21. Altitude: Up to 7,620 metres (25,000 feet).
2—22. STORAGE AND SHIPMENT
2-23. Environment

2-24. The instrument may be stored or shipped in environments
within the following limits:

Temperature: -25°C to +75°C
Humidity: Up to 95%
Altitude: Up to 7,620 metres (25,000 feet)

2-25. Protection should be provided from temperature extremes,
which can cause condensation within the instrument.

2-26. Packaging

2-27. Original Packaging. Containers and materials identical to
those used in factory packaging are available through
Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of
service required, return address, model number, and full serial
number. Ensure that the container is marked FRAGILE to assure
careful handling. In any correspondence, refer to the instrument by
model number and full serial number.
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2-28. Other Packaging. The following general instructions should
be used for repackaging with commercially available materials:

l.

Wrap the instrument in heavy paper or plastic. If shipping to a
Hewlett-Packard Office or Service Center, attach a tag
indicating the type of service required, return address, model
number , and full serial number.

Use a strong shipping container. A double wall carton made of
350-pound test material is adequate.

Use enough shock absorbing material (3 to 4 inch layer) around
all sides of the instrument to provide firm cushion and prevent
movement inside the container.

Seal the shipping container securely.

Mark the shipping container FRAGILE to assure careful handling.
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SECTION III
OPERATION

CAUTION

SUSCEPTIBLE TO DAMAGE
FROM STATIC DISCHARGE

Repeated electrostatic discharge (ESD) as
low as 250 volts can destroy microwave
diodes. If static discharge is noticed by
the operator, it indicates a voltage of
20,000 volts or more. Materials conducive
to static build-up include carpeting,
nylon, dry air, paper, adhesive tape,
styrofoam and vinyl. The best method of
preventing ESD is for the operator to wear
a grounding strap connnected to a
conductive bench mat that provides a path
to ground of between 1 and 2.5 Megohms.
Alternatively, the operator can ground
himself by touching any grounded instrument
chassis before touching the HP 11664A
connector. NEVER touch connector center
contacts.

3-1. INTRODUCTION

3-2. This section contains information concerning operation of the
HP 11664A detector.

3-3. FEATURES

3-4. Features of the HP 11664A are shown in Figure 3-1.
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116644 DETECTOR 0318 G

(1) RFP INPUT CONNECTOR. This connector accepts the RF input
signal. On standard Detectors the RF input connector is Type-N
male. Other connectors may be substituted (see Figure 8-1).

(2) DC CONNECTOR. This connector supplies the necessory DC
voltage for operation of the HP 11664A, and feeds the detector
output signal to the network analyzer.

Figure 3-1. Model 11664A Features

3-5. OPERATOR'S CHECK

3-6. An Operator's Check of the HP 11664A is included in the
Operator's Check provided in both the HP 8755C and the HP 8756A
Operating and Service Manuals.

3-7. OPERATING PRECAUTIONS

See CAUTION on page 3-1.

3-8. Tighten the HP 11664A connectors with fingers only. Do NOT
use a wrench.

CAUTION

Do NOT apply more than 8 in/lb (9.2 cm/kg)
of torque when tightening the connectors.
Greater torque may deform the mating
surfaces.
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Do not apply more than +20 dBm RF CW power
or more than +10 volts DC to the HP 11664A,
or damage may occur

Before connecting a cable to the HP 11664A
RF connector, always discharge the cable's
center conductor static electricity to
instrument ground.

Do not drop the HP 11664A, or subject it to
mechanical shock. The diode is easily
damaged.

3-9. OPERATING INSTRUCTIONS

3-10. Operating instructions are given in the Operating and Service
Manuals for the HP 8755C and the HP 8756A analyzers,.

3-11. Typical Measurement Configuration

3-12. Amplitude measurement with the HP 11664A/8755C or 8756A
analyzer system requires a modulation envelope to be developed via
27.8 kHz amplitude modulation of the RF test signal. Test set
connections will vary depending on the analyzer and source
oscillator selected.

3-13. Figure 3-2 illustrates a typical setup with the HP 8350B
sweep oscillator/RF plug-in using internal modulation.

3-14. Figure 3-3 shows a similar test setup with an external
modulator, HP 11665B, being driven by a MODULATOR DRIVE of the HP
8756A. This setup must be used for RF plug-ins that cannot respond
to the 27.8 kHz drive signal. Refer to the Operation section of the
particular RF plug-in Operating and Service Manual for details.
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HP 8756 SYSTEM INTERFACE
Z-AXIS) STOP SWEEP POS Z SWEEP
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Figure 3-2. Model 11664A4/87564 Typical Measurement Setup

PLUG-IN

POS 2 SWEEP
SWEEP Z-AXIS/ BLANK ¢ IN
OSCILLATOR MKR/ ) »
§ PENLIFT ; ]
i o oo
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i S oo SCALAR
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i
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MODULATOR DETECTOR
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BRIDGE N
DEVICE DETECTOR
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Model 11664A4/8756A4 Typical Measurement Setup using Model 1166358

Figure 3-3.
External Modulator

3-4
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SECTION IV
PERFORMANCE TESTS

4-1. TINTRODUCTION

4-2. The procedures in this section test the instrument's
electrical performance to the specifications in Table 1-1. None of
the tests in this section requires access to the interior of the
instrument.

4-3. EQUIPMENT REQUIRED

4-4, Table 1-3 lists the Recommended Test Equipment for testing
the performance standards of this instrument. Any equipment that
satisfies the critical specifications given in that table may be
substituted for the recommended model.

4-5. TEST RECORD CARD

4-6. Results of the performance tests may be tabulated in Table
4-2, pPerformance Test Record. This Record lists all of the tested
specifications and their acceptable limits. Space is provided for
recording test results.
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4-7. RETURN LOSS
SPECIFICATIONS:

.01 GHz to .04 GHz: >10 dB (<1.92 SWR)
.04 GHz to 4 GHz: >20 dB (<1.22 SWR)

4 GHz to 12 GHz: >18 dB (<1.28 SWR)
12 GHz to 16 GHz: >16 dB (<1.38 SWR)

DESCRIPTION:

An HP 11664A detector, a directional bridge, and a power splitter
comprise a reflectometer test setup. The test setup is calibrated
using a short and an open to minimize frequency response errors.

The device under test (DUT) is connected to the TEST PORT of the

bridge, and return loss is measured on the HP 8756A.

The return loss should be equal to or greater than the limits
listed above. Table 4-1 lists measurement uncertainty due to
coupler directivity.

If the return loss is within the measurement uncertainty range, a
vector impedance measurement with error correction should be made.
At Hewlett-Packard, this is accomplished by using either the HP
8408 or the HP 8409 automatic network analyzers (the HP 8507 may be
used for frequencies below 1.3 GHz). Further information is
available in the HP 11863E/F Applications Pac and Application Note
221A.

Table 4-1. Return Loss Measurement Uncertainty

FREQUENCY SPECIFICATION | MEASUREMENT UNCERTAINTY RANGE (dB)

(GHz) (dB) 85021A (APC-7) 85021C (TYPE-N)
.01 to .04 >10 9.5 to 10.5 9.5 to 10.5
.04 to 4.0 >20 19.1 to 21.0 18.7 to 21.5
4.0 to 12 >18 17.3 to 18.8 16.9 to 19.2
12 to 18 >16 15.5 to 16.9 14.9 to 17.2
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HP 8756 SYSTEM INTERFACE

STOP SWEEP

Z-AXIS/
SWEEP MKR/

OUT/IN PEN LIFT"

aogoooon

sweep | 5.2 5O 8
OSCILLATOR |

O o
DETECTOR

r{ 1

| OPEN
|

-0
I SHORT
I

POWER
SPLITTER

b

BRIDGE

DEVICE
UNDER
TEST

Figure 4-1. Return Loss Test Setup

EQUIPMENT:

Sweep Oscillator . . . . . . . . . . . . . .
RE PIug=In . . & ¢ ¢ ¢ ¢ « o o « o o« o o o =
Power Splitter . . . . . . ¢ ¢ ¢ ¢ v v e e .
Directional Bridge

Type—-N Female et e e e e e e e e e e

APC-7 e v e e e e e e e e e e e e e e
Detector e e e e s e s+ 4 e 4 4 e s e & o o
Scalar Network Analyzer e e h e e e e e e
Coaxial Short

Type-N Male e e e e e e e e e e e e e
Open

Type—-N Male e e e e e s e e e e e s
Calibrated Open/Short

APC-7 e e e e e e e e e e e e e e
Adapters (2 required)

Type-N Male to Type-N Male . . . . .

PROCEDURE:
10 to 40 MHz

HP
HP
HP

HP
HP
HP
HP

HP

8350B
83592A/B/C
11667A

85021C
85021A
11664A
8756A

11512A

HP PN 85032-60001
HP PN 85021-60001

HP PN 1250-0778

1. Set up equipment as shown in Figure 4-1, with nothing connected
to the bridge TEST PORT. Press [PRESET] on the HP 8756A. This

will preset both the HP 8756A and the HP 8350B
the HP 8350B
30 minutes warm-up.

4-3

(this will turn
[L"MOD] on and set the sweep time to 200ms). Allow
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NOTE

If testing a standard (Type-N) HP 11664A,
use an HP 85021C bridge. If testing an
option 001 (APC-7), use an HP 85021A
bridge. Do not connect adaptors to the TEST
PORT, as measurement accuracy may be
severly degraded.

On the HP 8350B, set START to 10 MHz, and STOP to 18 GHz.
Adjust RF plug-in for maximum leveled output power. Set START
to -10 MHz, and STOP to 40 MHz (unleveled light will flicker).
Set markers M1 to 0 MHz, M2 to 10 MHz, and M3 to 40 MHz.

CH1: A - __7.66_dBm CHl: A -__7.88_dBm
5.0dB/ REF - 7.22 dBm 5.0dB/ REF - 7.22 dBm
9 REF1

V7 V7
x\f

- . C100GHz MKR =+ . 0400GHzZ STOP + . 0400GCH=z STRT - .0100GHz MKR + . 0400GHz STOP =+ .0400CHz

Figure 4-2. Trace Before Adjustment Figure 4-3. Properly Adjusted Trace

On the HP 8756A Channel 2, press [SHIPT] [MEAS RATIO] to turn
Channel 2 off. On Channel 1, press [MEAS PWR] until the A LED
is on. Press [REF] until the POSN LED is on, and use the step
keys or knob to move the REF POS one line down from the top CRT
graticule. Press [SHIFT] [SCALE]. A response dip similar to
Figure 4-2 .should be visible on the display. This dip is
formed because the sweeper is a hetrodyned source (in Band 1),
sweeping through low frequencies where the it is incapable of
generating output power. The middle of this response dip is the
"ZERO FREQUENCY" point.

Using the FREQ CAL adjustment on the front panel of the HP
83592A/B/C, center the 0 MHz dip arround the 0 MHz marker (the
vertical graticule line two divisions from the left. See Figure
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4-3). Change Channel 1 to A/R by pressing [MEAS RATIO] until
the A/R LED is on,.

5. With the MAIN MENU soft keys, select [CAL], then [SHORT/OPEN],
then [CHAN 1l]. Following the CRT prompts, connect the short to
the TEST PORT of the bridge, and press [STORE/SHORT]. Connect
the open and press [STORE/OPEN]. The CRT will display
OPEN/SHORT CAL SAVED IN CH1 MEM.

6. On the HP 8756A, select M—-MEM (press [DISPLAY] until the M-MEM
LED is on). The CRT display should be similar to Figure 4-4.

;R— .17 dB CH1 R

Hl: A/
REF - .00 dB 5. 0dB/

REF 1 JVL\ﬁ X REF 1

23.35 48
EFTL

R “6o o8

/\h[\

—
|
STRT - .0100GHz MKR + . 0400GHz STOP + .0400GHz STRT - .0100GHz MKR + .04505}—12 STOP ~ . 0400GHz
Figure 4-4. M-MEM Display Figure 4-5. Reading Marker Value

7. Connect the DUT to the TEST PORT, and press [SCALE] [5] [DB] on
the HP 8756A. The CRT display should be similar to Figure 4-5.

8. Select M2, then M3, and read the return loss from the marker
value given in the upper left corner of the CRT (see Figure
4-5). Record these values on the test record card.

40 MHz to 18 GHz

9. On the HP 8350B, set START to 40 MHz, and STOP to 18 GHz. Set
markers M1 to 40 MHz, M2 to 4 GHz, M3 to 12 GHz, and M4 to 18

GHz.

10. Remove the DUT, and ensure that A/R is selected for Channel 1
on the HP 8756A.
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11. With the MAIN MENU soft keys, calibrate as in Step 5 above.
Ensure that Channel 1 DISPLAY is still in M-MEM.

CHIl: A/R - 32.06 dB8 CHl: A/R - 22.61 dB
5. 0dB/ REF - .00 dB S5.0dB/ REF - .00 dB

1
- CRSR |- 32.85 éa
REF 1 REF1 +2 18585 GHz
e s e U SN /N — P e . N
STRT =+ . O4OOGH£ MKR +18. 000GHz STOP +18. 00CGHzZ STRT + . 0400GH=z CRSR +2.39585GHz STOP +18. 000GH=z
Figure 4-6. DUT Return Loss .04 to 18 GH:z Figure 4-7. Reading Curser Value

12. Connect the DUT to the TEST PORT, and press [SCALE] [5] [DB] on
the HP 8756A. The display should be similar to Figure 4-6.

13. Using MAIN MENU soft keys, press [CURSER]. Use the knob to set
the curser to the highest trace value (lowest return loss
value) between M1 and M2 (.04 to 4 GHz), and read the curser
value from the CRT (see Figure 4-7). Do the same thing between
M2 and M3 (4 to 12 GHz), and between M3 and M4 (12 to 18 GHz).
Note these values on the test record card.

4-6
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4-8. TRACKING BETWEEN TWO DETECTORS
SPECIFICATIONS:

Tracking is specified between two detectors at the same relative
power level. This does not include mismatch or coupler
uncertainties.

Response Variation:

.01 to 8 GHz: <0.5 dB
8 to 11 GHz: <1.0 dB
12 to 18 GHz: <1.5 GHz

HP 8756 SYSTEM INTERACE
STOP SWEEP

Z-AXIS!
MKR/ \

-+
<
<

PEN LIFT

cc |l SCALAR
| NETWORK

noonooa
noono

RF

OSCILLATOR ‘922 SE oo Bt ae | PLUG-IN | NETWORK
lanmnnnnn- !
RF
ouT
FIRST DETECTOR
i—-—-—-—-—.{ o oo e
ATTENUATOR i
—— ] -
| SECOND DETECTOR
_____ o -
Figure 4-8.  Tracking Test Setup

DESCRIPTION:

The frequency response of two detectors are compared using a sweep

oscillator and a frequency response test instrument.

EQUIPMENT:
Sweep Oscillator . . . ¢« ¢ v ¢ ¢ ¢ ¢ o o o . HP 8350B
RF Plug-In . . e e e e e e e e e e HP 83592A/B/C
Scalar Network Analyzer e e e e e e e e e HP 8756A
10 dB Attenuator . . e e e e e e e HP 8491B Option 010
Detectors (1 plus DUT) e e e e e e e e e e HP 11664A

4-7
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PROCEDURE:

1.

Connect equipment as shown in Figure 4-8. Press [PRESET] on the
HP 8756A. This will preset both the HP 8756A and the HP 8350B
(this will also turn the HP 8350B [J'MOD] on and set the sweep
rate to 200ms). Set the source power level to 0dB and allow 30
minutes warm-up.

On the HP 8756A Channel 2, press [SHIFT] [MEAS RATIO] to turn
Channel 2 off. On Channel 1, select A (press [MEAS PWR] until
the A LED is on). Press [REF] until the POSN LED is on, and use
the step keys or knob to set the reference level to mid-screen.
Press [SCALE] [.] [5] [DB].

Connect the first detector to the attenuator. On the HP 83508,
set START to 10 MHz, and STOP to 18 GHz. Set markers M1l to 10
MHz, M2 to 8 GHz, M3 to 12 GHz and M4 to 18 GHz.

CH
[

ir A = .0l
. S5dB/  REF -~

STRT + .0100GH= MKR +18.000GHz STOP *1‘8. GO0GHz

Figure 4-9. Detector Tracking M=MEM Trace

On the HP 8756A, press [SHIFT] [DISPLAY] to store the trace in
memory. Press [DISPLAY] until the M-MEM LED is on. The display
should be similar to Figure 4-9.

Remove the first detector from the HP 8756A and the attenuator,
and connect the second detector. On the HP 8350B, press Ml (the
FREQUENCY/TIME display will read 0 MHz).
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CHI1: A - .01 dB
.5dB/ REF - .01 dB

REF1

STRT + .0100CHz MKR + .0100GHz STOP +18. 000GHz

Figure 4-10.  Detector Tracking Display

6. On the HP 8756A, press [SHIFT] [REF] to bring the active marker
(M1) to the reference line. The trace between markers Ml and M2
(.01 to 8 GHz) should now be within one division (+.5 dB) of
the reference line (see Figure 4-10). Read the trace between M2
and M3 (8 to 12 GHz). It should be within two divisions (+1 dB)
of the reference line. Between M3 and M4 (12 to 18 GHz), the
trace should be within three divisions (+1.5 dB) of the
reference line. -

4-9
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Table 4-2.  Performance Test Record

HP 11664A Detector Tested by
Serial No. _ Date
Paragraph Test Minimum Actual Maximum
Number
4-7. RETURN LOSS
0.01 t0 0.04 GHz 10 dB o
0.04 to4 GHz 20 dB S
41012 GHz 18dB | -
12 to 18 GHz 16 dB I
4-8. TRACKING BETWEEN TWO DETECTORS
0.01 to 8 GHz o <0.5 dB
8§ to 12 GHz S _ <1.0 dB
12 to 18 GHz _ - <1.5 dB
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SECTION V
ADJUSTMENTS

5-1. The Model 11664A Detector has no field adjustable components.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table
6-1 lists abbreviations used in the parts list and throughout the
manual. Table 6-2 gives all the manufacturers' code numbers that

are used in the parts list. Table 6-3 lists all replaceable parts
in reference designator order.

6—-3. REPLACEABLE PARTS LIST

6-4. Table 6-3 is the list of replaceable parts. The information
given for each part consists of the following:

a. The Hewlett-Packard part number.

b. The part number check digit (CD).

c. The total quantity (Qty) in the instrument.

d. Description of the part.

e. A typical manufacturer of the part in a five-digit code.

f. The manufacturer's number for the part.

6—-5. ORDERING INSTRUCTIONS

6-6. To order a part listed in the replaceable parts table, quote
the Hewlett-Packard part number (with check digit), indicate the
quantity required, and address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate and
timely processing of your order.

6-7. To request information on a part that is not listed in the
replaceable parts table, include the instrument model number,

instrument serial number, and the description and function of the
part. Address the inquiry to the nearest Hewlett-Packard office.
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Table 6-1.  Reference Designators and Abbreviations Used In Manual
REFERENCE DESIGNATORS
Al Assembly P Jack R.....o Resistor
Coooii Capacitor P Plug W Cable
CR................... Diode Q... . Transistor
ABBREVIATIONS
B I PNP........... Positive Negative
Positive (Transistor)
BE ........... Baume, Beryllium IN Inch, Indium
R
C K
RF ............ Radio Frequency
CER................... Ceramic Koo Kelvin, Key,
CM ... Centimeter Kilo, Potassium S
CU oo Copper, Cubic
M ST.......... Silicon, Square Inch
D
MA ... Milliampere T
DBM.................. Decibels MHZ ................ Megahertz
Referred to 1 Milliwatt MW Milliwatt TA....... Ambient Temperature,
DC..... Direct Current, Tantalum
Double Contact N TC............... Thermoplastic
DIM................. Dimension TO............... Package Type
DO ... Package Type Designation N Fan Out, Intrinsic Designation, Troy Ounce
Stand Off Ratio, Nano,
F Nanosecond, Nitrogen, None U
NPN .. Negative Positive
Fooooooo. Fahrenheit, Farad, Negative (Transistor) UF.. ... ..o Microfarad
Female, Film (Resistor),
Fixed, Flange, Flint, P \Y
Fluorine, Frequency
FT ..... Current Gain Bandwidth P....... Peak, Phosphorus, Pico, Voo Vanadium, Variable,
Product (Transition Picosecond, Pitch, Plastic, Violet, Volt, Voltage
Frequency): Feet, Foot Plug, Pole, Polyester, vDC....... Volts, Direct Current
FXD ..o Fixed Power, Probe, Pure
PD........ Pad, Palladium, Pitch w
G Diameter, Power Dissipation
PF...... Picofarad; Pipe, Female W ..o Watt, Wattage, White,
GHZ ... ........... .. Gigahertz Connection; Power Factor Wide, Width, Wire
Table 6-2.  Manufacturer's Code List
Mfr. No. Manufacturer Name Address Zip Code
28480 HEWLETT-PACKARD CO. CORPORATE HQ. PALO ALTO. CA 94303
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Table 6-3.  Replaceable Parts

11664A DETECTOR 0118 GHz

¢ { M‘
E h@igﬁgj maizfsmvac % _ TYPE-N MALE
 SAUS AR AT W RS ; )
(NOT SHOWN)  (NOT SHOWN)
[@)] wewrerr - packaro
HP Part _ Mtr. Mfr. Part
m
Ite Number CD |Qty Description Code Number
I 11664-60022 3 1 Input Connector (J1): Type-N (m) Standard 28480 11664-60022
11664-60023 4 0 Input Connector (J1j: APC-7® Option 001 28480 11664-60023
11664-60024 5 0 Input Connector (J1): Type-N (f) Special Order 28480 11664-60024
2 2200-0167 8 4 Screw-Machine 4-40 .188-IN-LG 82 Degree 28480 2200-0167
3 11664-20004 7 1 End Plate 28480 11664-20004
4 8120-1788 7 1 Cable Assembly (W1) 28480 8120-1783
5 Washer. P/O W1
6 2190-0016 3 1 Washer-Lock Internal Tooth 3/8 in 377-IN-1D 28480 2190-0016
(Not Shown)
7 2950-0001 8 I Nut-Hex-Double Chamfer (Not Shown) 28480 2950-0001
g 5061-1044 9 1 Cable Marker Kit 28480 5061-1044
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This manual was written for and applies directly to
instruments with serial number 25000 and above. Earlier versions of
the instrument (serial numbers lower than 25000) may be slightly
different in design or appearance. For earlier versions of the HP
11664A, refer to Operating and Service Manual HP Part Number

11664-90037.

7-3. Any changes made to instruments manufactured after the
printing of this manual are documeted in a yellow Manual Changes
Supplement. Complimentary copies of this supplement can be obtained
from your nearest Hewlett-Packard office. Refer to INSTRUMENTS
COVERED BY MANUAL in Section I, for additional information.
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SECTION VIII
SERVICE

8-1. INTRODUCTION

8-2. This section provides procedures for replacing the connector
and the cable of the HP 11664A.

8-3. RECOMMENDED TEST EQUIPMENT

8-4. Table 1-3 lists the recommended model numbers of equipment
required to test the HP 11664A detector.

8-5. REPAIR
8-6. The following repair procedures are provided:
Replacing Input Connectors

Replacing Cable Assembly

CABLE

ASSEMBLY APC-7
OPTION 001

| » RF INPUT
P CONNECTOR

STANDARD
TYPE-N MALE

SPECIAL ORDER
TYPE-N FEMALE

Figure 8-1. Major Assemblies

8-1
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8-7. Replacing Input Connector

8-8. Order the assembled connector (J1 in Table 6-3), from your
nearest Hewlett-Packard office. When it arrives, simply remove the
o0ld connector and replace it with the new one using a thin
open-ended wrench (1/2" x 9/16", HP Part Number 8710-0877).

8-9. Replacing Cable Assembly

8-10. Remove the two pozi-drive screws on the cable end plate of
the HP 11664A. Slide the printed circuit assembly out of the
housing by pulling on the cable.

8-11. Carefully remove all cable wires from the board. Remove the
lock washer and hex nut that hold the cable to the end plate, and
remove the o0ld cable.

8-12. Place new cable through end plate and secure with lock washer
and hex nut. Install wires of the replacement cable in the printed
circuit assembly (refer to Figure 8-2 for proper placement). Ensure
that all cable wires are securely connected to the board. Slide the
board into the runners on the inside of the housing. Reinstall and
tighten the two pozi-drive screws.

RED WIRE BLACK WIRE SHIELD WIRE
TO E2 TOE3 TO GROUND END PLATE

CABLE
ASSEMBLY

LOCK
WASHER

WHITE WIRE VIOLET WIRE HEX NUT
TO E3 T0 E4

Figure 8-2.  Cable Connections

8-2
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PARKSIDE S & 5067
Tei 272580

Teier 82538

Catle HEWPARD Adeiaide
A CHIM EMSP

Brisbane, Queensiand
Office

Hewiel Packard Australa 113
sin

Teachers Umon Burding
435494 Bourdary Steet
SPRING MitL. Queensiana 4003
Tel 226 th4d

Teiex 477
Cabie HEWPARD Brsnane
ACHOMEMT

Canberra, Austraiia Capital
Territory Otfice

Hewleh Pacwary Aus"a‘ a LT

127 Wl
FYSHWICK A C T ?t Y
Tel BUAzAL

Teiex 2630
Catie HEWPARD Canpers
CHIMEF

Melbourne. Victoria Office

Cabie HE wuac Melouite
ACHIM TS E MG P

Perth, Western Australia
Office

Hewielt Packars Auwau, L

26 Sring Hogrw
CLAREMONT W &
Te! 383.2°8F
Tewes
Catie HEWPARD Perir
ACHOMEMLF

Sydney. New South Wales
Office

Hewlel: Pacxars Aust

G Bos 30%
no&m RYDE NS W °
Te: 887 £
Teier 21561
Capie HEWPARD Sydne

ACHIMISE
AUSTRIA
Hewiet Pachaic Ges = L n
Grotennctstasse 54

Hewiell Fateard Sesm v

BRAZIL

Hewietl Facnars 3o Brast e O

Avenica 0 Vsse:a abta

CANADA

Alberta
Hewlet Facka

British Columbia
gl Pa:
eiite

KCHMOND
Brise T

Quebec
Hewiel! Pacraid iLanacs

snas HQtwar
KIRKLAND. DLebec Ho:

od §

FMEM

CHINA, Peopie's Republic

ot

Arranged alphabetically by country

COLOMBIA

COSTA RICA

Cienihca Costarn

CVFRUS

CZECHOSLOVAKIA
Hewielt Pack arg

Calave; 52
O 3460 Birkeroe

Tel {21 B1-66 4G
Telex 37409 mpas b
ACHCMCSEMSF
Hewig!l Packard A'S

Naverve

OK 8600 SIKEBORG
Tel (06 827166
Teiex 37409 npas ok
CHIME
ECUADOR

CVEDE Cie (108

ACMEF

EGYPT

internationa! Engneerng Assocales
24 Hussen Hegar Sree

Kasi-en A

EL SALVADOR
PESA ge £ Saivador § 4
29 Aveniga Norle 1216
SAN SALVADOR

Ter 26.6858 26 8868
Teies Pubiic Bootr 20107
ACHIMOSEFR

FINLAND
Hewlet! C’a\)‘a'\, Oy

MEM‘«v

G
Hewietl Packars ¢
Bureau g9& venle ge Lyon
Cherin e Mo
en 16 Posiale 1

Fance Evy
'M Lorane

Hewslt Packasd france

:H'MEM

Packard France
Tromas Manns
Postaie 56

00 STRASBOURG
Ter :B5: 28.56-2¢
Teiex 89016
THOME MG P

Hewiet Pack
2 eran de s Depre
F 308" TOULOUSE Céoer

E'argp

Hewigli Pacxgrd France
immeutie Pércentie

Rue var Gogh

F 59850 ‘nLLENEdVE DASG

CHIMEMS P

GERMAN FEDERAL
REPUBLIC
Hewletl-Pacwarg Gmbs
Techniscres Buro Benn
Kedhsirasse 2-4

{0301 24-9C
Telex 218 2405 npow ©
ACHIMEMP S
Hewiet! Faoxarg

ingen.
o BOBLINGEN

Tei (7031 6ET ¢

Teies oo of
ACKIMCSEMPP
Hewiell-Packard Gmot
Tecrmischies Buro Dusseigort
EmariseiLeutze Strasse
0-400) DUSSELDORF

Ter 10211, 58711

Teiex (858 533 npad o
ATHOMISEMS P
Hewietl-Packars GmoH
ienszenuae Frankiyn
Berner Svassg "7
Postiycn 560 1

[-B00C rnmnuﬁ' 5€
Te (061

Teier G4 13

2000 mueuﬁ 60
'e G40 &

Am Grosemark: &
T 3000 HANNCVER 2°
Tel 1987 1) 46600

Teies
2CROMEME P
Rewiet! Packarc GmbK
'»»ms»ea Buro Masnner
aupr 4
nANNwEm
363

Te

Teiws 546210
ACE

Hewintt Fack g Gmts
Euw N J'v

GREAT BRITAIN

et Pace 0 110

Nene Mg R
EASTHAMPSTEAD

I3 9
,ouoou coer
vets ALY MR S Atans

Hewiell- Packard Lig
Tradax House St Mary's Walk
MAIDENHEAD
Berkshire SLE 18T
Tei 106261 3975
CHCSEP
Hewlett-Packaro Ltg
Guadrangie
106118 Station Roac
REDHILL. Surrey

1 (0737 68655
Teiex 947234 CHCSE

Hewlett-Packarc Lig
King Street Lane
WINNERSH Wokingham
Berkshire RG1Y 5AR
Tei (0734} 784774
Teies B4T178
KCHEM

GREECE

Kostas Karaynmus S 4

& Omirou Street

ATHENS 133

Tel 32.30-303 32.37 371
Telex 21 59 82 RKAR GR
ACHCMCSEMP

GUATEMALA

IPESA

Avenige Reforma 3-8 Zona 9
GUATEMALA

Tei 316627 314786

Telex 4192 TELTRO GU
ACHIMCSEMP

HONG KONG
Hewiett-Packard Mong Kong, Lid
GP 0 Box 785

5th Fioor. Sun Hung Ka: Centre
30 Harpour Hoac

HONG KONG

Tet 5-8323211

Teiex BEETR HEWPA HX

Cable HP ASiA LTD Hong Kong
ELHOS P

INDIA

Bue Star Lid

Sabei Compiex I Fioor
24 Resigency Ao
BANGALORE 560 025
Tel 55660

Telex 0845-430
Cable BLUESTAR
ACHOMCSE -
Bre Star Lig

Saras

47142 Vir Savarear Marg
Prabhadev:

BOMEAY 4D 025

Tet 4226155

Telex 011-4083
Caple FROSTBLUE
ACHCMCSEM

Bue Star Lid

Bhancar House. TIf/8I Floors
971 Nenry Pace

NEW DELMW 170 024

Tei 682547

Teiex 0312463

Cable BLUESTAR

ACHCM LS EM

Blve Star 110
2-2-47/1108 Bosgrum Rd.
SECUNDERABAD 500 003
Tei 72057

Telex 0155.459

Cabie: BLUEFROST

AE

Bue Star Lic

TC 77803 Poormama
Marythankuzhe
TRIVANORUM 595 (13
Tel 65798

Teles 0884-259

Catle BLUESTAR

13

INDONESIA

BERCA ingonesia £ T
Wisma Antara Biog 171 fioor
AKARTA

ALSEM

BERCA ingonesia P T

PO Box 174:88Y

o Kuter No 1t

SURABAYA

Tel 68172

Teiex' 31146 BERSAL S8
Cavie BERSAL-SURABAYZ
ATEMF

IRELAND

Hewlett Packard kefand Lia
Kestref House

Clanwitiam Court

Lower Mount Street
DUBLIN 2 Ere

Tet %) 60 88 00

Teiex 30439
ACHCMISEMP

ISRAEL

Erecironics Engineering Drision
Moloroia Israe: L1o

16 Kremenelsk; Street

PO Box 25016

TEL-AVIY 67899

Tei 3-338573

Telex 33568 Mot [

Cabie BASTEL Teldvv
ACHCMCSEMP

ITALY

Hewiell-Packard Hakana S § &
Via Martn Luther King 38/111
140132 BOLOGNA

Tel (051) 402364

Teiex 511630

CHOME MS

Heweil-Packard ltakana S ¢ A
Via G D Vittoro §
120063 CERNUSLO SUL NAVIGLIO
Tet (2 903691
Telex 334632
ACHOMCSE WP P
Hewiett-Packard Itahana S p A
Via Nuova san Rocco A
Capodmonte, 62/4
1-80131 NAPLES
Tel (081 7413544
Teiex 710698
ACHOME
Hewiett-Packard Htakana $ o A
Viale G Modugns 33

116156 GENOVA PEGL!
Tei (0101 88-37-07
EC

Hewletl Pafxar(: akana S p A
v Tu
£35100 PADOVA

Tei 104G £E4BEE

Telex 430313

A CH.OM.E MS
Hewietl-Packard ltakana 5 ¢ &
viale C Pavese 340

00144 ROMA

Tel (06] 54831

Teiex £10514
ACHCMCSEMS "
Hewien-Packard Haiana S p A
Corso Svizzera, 184

11014 TORING

Tel (011;74 4044

Telex 221079

CHCME

JAPAN

Yar ogawa Hewiet-Packard L1d
inoue Buiong

1-21.8. Asahicho

ATSUGH Kanagawa 243

Tel (D462: 28-0451

oMLY E

Yokogawa Hewiel-Packard Lid
Sannomiya Ga:ich: Sexme: Biag
£9 Kyo-machi Chuo-ku

KOBE £50

Tei i078: 2924781

CE

Yoxogawa-Hewlet-Packard Lid
Kumagaya Asahi Yasop Blag &F
3-4 Cnome Tsukuoa
KUMAGAYA. Saitama 360

Tel (0485 24 6553

CHIME
Yokogawa-Mewiett-Packard Lig
Asafh: Shnbun Dariche Bidg  2F
4.7 Hanabata cne
KUMANQTO-SHE BT

Tei 109631 54.731%
CHE
Yokogawa-Hewlet! Packard L1d
Srwri Kyoto Center Bidg SF
614 Sokop-cho

Nishicuhigash: Karasuma

Sick Op- 0071, SHMogyo-ku
KYOTQ 60C

Te: 075-343-092*

CHE

Yokogawa Hewiei-Packard Lic
Mic Mitsur Buikting

1-4-73 San-ng-matu

MITO. Ioatag 310

Tei 0292 25-7470

CHLME
Yokogawa-Hewlett-Packard Lig
Sumitome Seimei Nagoya Bidag
11-2 Shimo-sasayma- che
Nakamaura-ku

NAGOYA. Aichy 450

Tel 052 671-5171

CHCM.CS E MS

Yokogawa Hewletl-Packarc Lid
Chuc Biag . 41h Fioor

5-4-20 Nishinaraima
vadogawa-ku

OSAKA, 532

Tel 06] 3045021

Telex YHPOSA 523-362¢
ACHCMCSEMPP®
Yokogawa:Hewlelt Packarc LIS
27 15 t.chome

Yave

SAGAMINARA-SHt PREF. 229

Tet 427591311

Telex 891

cHe

Yoxogawa Hewlett Fackaro Lie
St Davichn Seime: £
271 Nishe Sraniueu

Shingru ku. TOKYQ 160

Tel 0334846115

CHE

Yokagawa Hewielt Packarg (1g
32421 Takago Hgash
Suginami-ku TOKYG 168

Tet 031 3316171

Teiex 2322024 YHPTOXK
ACHOMCSEMP RS
Yokogawa-Hewiett Packard Lid
Yasudasewme: Yokohama
Nistuquen: Biag
3304 Tsury
Kanagaws *u

YOKORAMA Kanagawa 27
Tet (0451312 1282
CHOME

JORDAN
Maiuashe! LDU(""‘ Comgzany

KENYA

ADCOM L1 ine

Ciy House Wabera Street
PO Box 30635

NAROBI

Ter 331955

feler 22639

EM

KOREA

Samsung Erectronics Computer
Drvision

76-561 Yeoksam-Dong
Kangnam Ky
CPO Box &7,
SEOUL

Tel 555-7555 555-5447
Teiex K27364 SAMSAN
ACHOMCSEMF

KUWAIT

Ai-knaidya Traang & Contracting
PO Box 830 Satal

KUwAIT

Ter 424910 431726

Teiex 2487 Areeg ki

CHEM

LUXEMBOURG
Hewiglt-Packard Beigum SA NV
Biva de ia Woluwe 100
Woluweoa!

B- 1200 BRUSSELS

Tel 102 762-32-00

Teles 23-434 paioben biu
ACHIMCSEMPP

MALAYSIA

Hewiet!-Packarg Saies Malaysial
San gha

1t Figor Bangunan British
American

Jaian Semantan. Damansara Heights
KUALK LUMPUR 2303

Tet 943027

Teiex MAZ10:

ACHEMP"

Frote! Engineenng

L0 319 Satok Road

P CBox 1917

Kuching. SARAWAK

Tei 53544

Telex MA 70904 PROMAL

Cabie PROTELENG

AfM

MEXICO
Hewiett-Packare Mexicana S A de

Cv
Ay Perenco Sur No 8501
Tepepan. Xochimico 16020
MEXICO CITY

Tel {905) 6764600

Teiex (117-74.507
ACHISEMSP

MOROCCO
Doibeau

81 rue Karalch
CASABLANCA

Tel 304182 3068 38
Telex 23051 22822
£

NETHERLANDS
Hewietl-Packard Nederland B ¥
van Heuven Goedhartiaan 121
NL T181KK AMSTELVEEN

PO Box BET

NLT1BO AR AMSTELVEEN

Tet (207 47-.20-21

Teies 13216
ACHOMOSEMPP

NEW ZEALAND
Hewiett-Packard iN 7} Lid
169 Manukau Road

PO Box 26-18%

Epsom. AUCKLAND

Tei 687 158

Cable HEWPACK Aucklang
CHCMEP®
Hewlett-Packard IN.7 | Lid
412 Crucxkshank Street
Kilbirrve . WELLINGTON 3

P{ Box 9443

Courtenay Place. WELLINGTON 3
Tel 877-198

Cabie HEWPACK Welington
CHOMEP

NORWAY
Hewient-Packard Norge A/S
Foke Bernadotesve: 50
PG Box 3558

N-5033 FYLLIMGSDALEN (BERGEN)
Tel (05) 16-55-40

Telex 16621 hpnas n
CHOME

Hewieti-Packard Norge A/S
Oesterndaien 16

F.0. Box 34

N-1345 OESTERAS

Tet (02} 17-11-80

Telex 16621 honas n

A CMEMS P

PAKISTAN

Mushko & Company LIc
1-8 Street 43

Sector £.8/1

ISLAMABAD

Tei 26875

Catve FEMUS Rawaipind:
AEM

Mushiko & Company (10
Jusman Chamoers
Apauban Haroon Raa
KARACHI 0302

Tei 511027 512927
Teiex 2894 MUSK( PX
Cabie COOPERATOR Karach:
AEMAT



PANAMA

Tewex Pup Boot 25306
ACMEMP

PHILIPPINES

The Onine Aovancec Systems
Coiparaton

Rico House. Amorsaic
Street

Legaspr vitage Makal
PO Box 1510

Meica MANILA

Te: 853581 85 34.91 85
Teiex 3074 ONUINE
ACHLSEM

POLAND

Buro inlormasy: Technicne;
Hewlell Packary

Ui Stawk: 2 6F

PLOG 950 WARSZAWA

Tei 335662 396743
Teiex 812453 hepa pi
PORTUGAL
Teiecica Empresa
Equipmentos Ecticss
Rua Hpango oa Fonseca 103
PO Box 2527

Cor Herrerz

Bovievare Nicoae
BUCURESTI

SAUD! ARABIA

Mocern Fiecirons Esiapistment

ALKHOBAR
Tel 8644875

Cabie ELECTA JFDDAR
CHCSEMP
Mo

i Elec rome Estanishment

0 Box 2
RITADH
Tei 4919715 49
Teier 200756
CHOSEMSE
SCOTLAND

Hewiell Packans Lig
SOUTH QUEENSFERRY

SINGAPORE
Hewiet! Pack ard Singapare Py

SOUTH AFRICA

bt Bk g o

Couin Ainca Py

BB
B by Foest G
e gna

CAPE PROVINCE 7

A TME M E

o 2 Gogtr Mg
Rewnt Facean Sout Ao B,

[} SALES & SUPPORT OFFICES

Hewiet Facraic Espanas S &

Hewietl Packard Espation
Calie jerer 3
£ MADRID '5
Te i1 45R-2600
Teies 2 npe

AME

SWEDEN

Hewel Packard iSciwens AG

Skamoitsgatan 8 Kista

Bes '8

5 16333 SPANGA

Tei 108: 7502000

Teler 854 0721

ACHCOMOSEMSP

Hewieil Packard Sverge AB
fronaiisgatan 30

§-47137 VASTRA-FROLUNDA

Ter :0231,49.09
Teier 18841

otfice:

CHEIMER

Py

via SPANGA

SWITZERLAND

Hewiet Packars (Schweiz AG
24 Cremi Crdteau Bioc

Catie HEWPACKAG Geneva
MEMSP

ard iSchweii AG

Teiex 79v;¢ npag oh
Latle HPAG (M
ACHOMCSEMSP

SYRIA

Generel Electranic In¢

Nur: Basha-Apnat £ Kays Streef
PO Bor 578

DAMASCUS

Tei 33.04.87

Teiex 112 '5,'/“‘

ECTROBOR DAMASCUS

TAIWAN

newiett Packarc Far fast Lig
Taiwan Brancr

Sin Fisor

205 Turs Hwa Noth Roag
TAPE!

Te 32 751 -‘104

Cabie HEWPACK Ta
ACHIMISEM D

THAILAND

unmesa

30 Patpong Ave . Surwong
BANGKOK 5

Tet 234097 234
Teier 84439 Smonco TH
Catie UNIMESA Bangkox
ACEM

TRINIDAD & TOBAGO
Cariopean Telecams Lig

504 Jermngnam Avene

PO Box 732

PORT-OF SPAIN

Tei 6244213 67 44214
Teiex 235 272 HUGCT WG
ACMEMP

TUNISIA

Tunusie Eiectronque

31 avenve g ia (iberte
TS

Tei 280 144

14

TURKEY

Tewnim Company Lo
an Cagoes No 7
Kavaridere ANKARA
Tes 27580

Teies 42155

UNITED ARAB EMIRATES
Emvtac (17

£ Box 1647

SHARJAH

Te 354121 354123

Teis 86136 Emnac St
CHUSEMP

UNITED KINGDOM
see: GREAT BRITAIN
SCOTLAND

Arranged alphabetically by country (cont.)

UNITED STATES

Alabama
Hewlett Packa
PO Box 8207

B2G0 Whdesturg Lrve S
HUNTSVILLE &: 35807

Tel 1205 881 453°
CMCSEM

Arizona

Hewietl Facwarg (o

2336 East Magnoia Streel
PHOENIX. A7 85034

Tel 16021 2738000
ACHCMISEMS
Hewiefi Packars Co
2424 Eas! Aragon Roan
TUCSON. AZ 85706

Tel 1602: 689-4£31
CHEMS" "

Calitornia

Hewleti-Packarg Co

7621 Canoga Avenue

CANOGA PARK CA G1304

Tet 1213; 702-830C

ACHCSEP

Hewieh Packard Lo

1430 East Orangetrorpe
FULLERTON CA 326%°

Tel (7141 87C- 1000

CHCMCSEMP

Hewlett-Pacharg Co

3935 tankershim Bive

NORTH HOLLYWOOQD CA 51604
€ 21318771282

Regionai Headquarters

Hewiell-Packarg 0o

3200 Hilview Avenue

PALO ALTG. CA 94304

Tei {415) 857 BOOO

CHESE

Hewiell Pacrard O

B26 W NI Ma

SACRAMENTO

Buuevars

Hewlel Pachara Lo
9608 Aero Dry
B3 Bor 23337 SANDIEGD Tt

Colorado
Hewlel! Fa,
24 nverness P
ENGLEWQOD (T B2
Tel (303 771 345¢
ACHIMCSE M3

Connecticut

Kewett Packard (o

47 Barnes Ingustal Road Soutr
P Box 5007

WALLINGFORD. £ 06457

Tei 21 7801
ACHOMCSEMS

Florida

Hewielt Fackard Lo

P L Box vas

2901 NW EZng Street

FORY LAUDERDALE
4 973 2600

CHOSEMF

ORLANDO. FL 328
Tet 13051 859 200K
ATHOMOS EMS
Hewieh Fack
5750 Nottr Hoover Suite 1273
TAMPA FL 33614

813; 87 ¥
CMOSET M

&

Georgia
Hewelt Pn e
o
nuuu G4 5058
suth Pate Place
ATLANTA. GA ¥
Tel 140i4; 95

MRNEF! aoem e
KoL D
M.RNER ROBINS .

Hawait

el e

LETEELETS

Hinois

Indiana

Hewiell Packars Lo

B0 Bor SOB07

YNG Shaceiang Avenue
INDIANAROLIS TN 26250

Tei (3170847 1000
ALHCMCSEMS

lowa
sewietl Packars Lo
2475 Werz Acac

HOWA CITY 14 522

¢

Ter 13181351
CHE" MS

366 8477

Louisiana

Hewiet Pack a
FC Bor 1444
KENNER L4 70068
180 James Drve East
DESTAMAN LA 70047

ACHCMOSE ME
Hewlell-Pach 5t Cp

2 Choxe Crerry Roac
ROCKVILLE MT 20850
Tel i307: 9466270
Teler 710-828-9665
ACHOMOSEMP
Massachusetts
el Packard (o
Hartwei Avene
LEMGYO» MA

Mn:mgan
Hewiett Packard Cp
23655 Fese
FARMINGTON HILLS M: 48024
3131476 68400
ACHIMCS EMP

Minnesota
Hewiet Pack zrg

Missouri

Hewe!l Packarc o
*1131 Cotorado Avenve
KAKSAS CITY. M0 64137
e 181617638000
Teiex 910-771 2087
ATHOMOSEMS
Hewiett Packard Co
1624 Executive Parkway
ST LOUIS. MC 63141

Te :3141 8780200
ACHLSEMP

New Jersey

Hewietl Packarc Co

Trystal Brooe Protessional Budding
Route 35

EA'ONTOWN N3 O7722

Certury ﬁ’\ﬂu
wuws NJ O

Hewle -Packare (o
60 New Engianc Ay west
Ptscnnm NJ 0BRSS

New Mexico

Hewiel Packard Co

PO Bo 11838
ALBUQUERQUE. NM 87112
1300 Lomas Biva NE
ALBUQUERQUE. NM B7:23
Tel 505,292 133C
Teier 10989 1185
CRESEMS

New York
wmw: Packa
& Computer Drve
ALBANY. N 12205
Ter 1518, 438 1850
Teier 710444 4850
ACHEMS

South

Hewiett Da”la(c Co

Hewiell Packarg Lo
TEL Henvy Ciay Bvo

L!VERPOOL NY '3\,55

34 Steel & i Avenue
NEW YORK NY 10tie

Hewiett Pacikarg Co

3 Crossways Park west
WOQDBURY. NY 11787
Tei 5161 921.0300
Teles 51022712183
ACHCOMCSE MS

North Carolins
Hewiell-Pacxars Co

PG Box 26500

5605 Roanne Way
GREENSBORQ. NC 27450
Tel (91918521800
ACHCMCSEMS

Ohio

Hewlett Packard Co
16500 Sprague Roac
CLEVELAND. OH 44130
Tel (2161 243 7300
Tetlex B10-423-9430
ACHCMCSEMS
Hewietl-Pacxard Co

962 Cruppe: Ave
COLUMBUS. OH 43226

Tei (6141436 1041
CHOMCSE
Hewlett-Packard Co

PO Box 280

330 Progress R
DAYTON. OH 45448

Tei (513} 859-8202
ACHOME" MS
Oklahoma
Hewiel!-Fackard Co

PO Box 32008
OKLAHOMA CITY, OK 73123
304 N Mendian Avenue Suite A
OKLAHOMA CITY. OK 73107
Tel (405) 946 9499
A°CHE™ MS

Oregon
Hewieti-Packarg Co
9255 8 W Pioneer Court
WILSONVILLE, OR 97070
Tei {5031 682-8000
ACHCSE" MS

Pennsyivania
Hewiet!-Packarg Co

1021 8th Avenue

King of Prussia Industna Parx
KING OF PRUSSIA. P4 13406
Tei {215) 265.7000

Telex §10-660-2670
A.CH.OM.CS EMP
Hewlet-Packard Co

111 Zeta Drive

PITTSBURGH. PA 15238

Tei (412} 7820400
ACH.CS EMP

South Carolina
Hewlett-Packard Co
P( Box 21708
Brookside Park. Sute 122
1 Harbisan Way
COLUMBIA, SC 29210
{8031 732-0400
CH.EMS

Texas
Hewlett-Packard (o
Suite 210w

7800 Shoaicreex Bive
AUSTIN Tx 78757

Te! 15121453 3143

3
Hewiel Packat
Sue!e (SRR

t North Mesa

Tel (915 573 3555 5334489
CHE" MS™*
Hewietf-Packare Co

PO Box 42806
HOUSTON. Tx 77042
10935 Harwin Sireel
HOUSTON Tx 77038

Tel (71317766400
ACHCMCSE MP
Hewiell-Packard Co

£0 Box 1270
RICHARDSON. T% 75080
930 € Campbed Ra
RICHARDSON. TX 75081
Tei 121412316101
ACHCMCSEMP
Hewielt-Packard {o

PO Box 32963

SAN ANTONIO. Tx 78218
1020 Centrat Parx way Soutn
SAN ANTONIO, Tx 78232
Tel {512) 4949336
CH.OSEMS

Utah

Hewleti-Packard Co

PO Box 26626

3530 W 2100 Soun
SALT LAKE CITY. UT 84143
Tel 1801974 1700
ACHCSEMS

Virginia
Hewieit-Packatd Co

PO Box 9669

2912 Hungary Spring Roas
RICHMOND. vA 23228

Tet 18041 285 3432

A CHCSEMS
rewietl-Fackard (o

3106 Peters Creer Roac KW
ROANOKE w4 24018

Tel {7 an 5632205
CHE®

Washington
Hewiett-Packard Go
15815 SE 37t Sireet
BELLEVUE. WA 98006
Tei 12061 643-4000
ACHCMCSEMP
Wisconsin
Hewiett-Packard o
150 S Sunny Sicoe Road
BROOKFIELD W! 53005
Tei i414) 784-880C
ACHCSE" MP

URUGUAY

Patio Ferranda SALC &
Averwoa fraig 2877
Castia ge Coireo 370
MONTEVIDEQ

Tei 802586

Teiex Pubic Booth 907
ACME M

U.S.S.R.

Hewietl-Packard Co
Representative Othce
Poxrovsky Bivd 4/17 K12
MOSCOW 101000 Tei 2342024
Telex 7825 HEWPACK SU

VENEZUELA
Hewiell-Packarg de Venezuela T A
Apariade 50933

3 Transversai Los Ruces Norie
Eaticio Segre

CARACAS 1071

Te 2334133

Teier 25146 HEWPACK
ACHLSEMS P

YUGOSLAVIA
fskrg-Commerce-Representation of
Hewieli-Packard

Sava Centar Delegacys 30
Mieritya Popovica 9

11170 BEOGRAD

Tei 638762

Teiex 12042, 12322 YU SAV CEN
Iskra-Commerce-Representation of
Hewielt-Packard

Kopiska 48

61000 LABLIANA

Tel 321674 315879

Telex

ZIMBABWE

Fieia Technical Sates
45 Kelvin Road. North
PB 3458

SALISBURY

Tel 705 231

Telex 4122 AK
CEMP

H there 15 no saies office iistec for yout area. contac! one of these

neadquarters offices

NORTH/CENTRAL AFRICA
Hewlet!-Packard S A

7 Rue ou Bors-du-Lan

CH-1217 MEYRIN 2. Swilzeriand

Tel (022) 98.96-51

Teiex 27835 hpse

Cabie HEWPACKSA Geneve

ASIA

Hewlelt-Packard Asia Lid

61h Fioor Sun Hung Kai Center
30 Harbor Ra

G0 Bor 795

HONG KONG.

Tei 5-832 3211

Teiex 66678 HEWPA HX

Cable HP ASA LTD Hong Kong

CANADA

Hewiett-Packarg (Canada) Lig
$877 Goreway Drve
MISSISAUGA, Ontaric LAV TM8
Tel 1416; 676-3430

Telex 610-492-4246

EASTERN EUROPE
Hewlett-Packard Gesmb b
Wehiisirasse 2§

PQBox7

A-1205 VIENNA

Tel (2221 35.16-210
Teier 1358237135066

NORTHERN EUROPE
Hewiett-Packard 5 A
Unenstede 475

NL- 1183 AG AMSTELVEEN
The Netheriands

P 0 Box 999

NL- 1180 AZ AMSTELVEEN
The Netheriands

Tel 2043777

OTHER EUROPEAN
Hewlelt-Packard S A

7 Rue du Boss-du-Lan

CH- 1217 MEYRIN 2, Swilzerlang

Tei 0221 98:96-51

Telex 27835 npse

Cable HEWPACKSA Geneve
(Offices in the World Trace Center;

MEDITERRANEAN AND
MIDDLE EAST
Hewielt-Fackard § A
Meauerianean and Middie Eas!
Operanons

Atrna Centre

32 Kifissias Ave

Amaroussion. ATHENS, Greece
Tei 808-0359 8080429
Telex 21.8588

Caple HEWPACKSA Athens

EASTERN USA
Hewietl-Packard Co
& Cnoke Cherry Road
Rockviie. MO 20850
Tet (3071] 258-2000

MIDWESTERN USA
Hewiletl-Packard Co

520" Toliview Drive
ROLLING MEADOWS, It! 60008
Tel (312) 255-9800

SOUTHERN USA

Hewlett-Packard o

PO Box 1050085

450 interstate N Parkway

ATLANTA. GA 30339
{404} 955-1500

WESTERN USA
Hewleli-Packaid Co
3939 Lankersim Bivg
LOS ANGELES, CA 91804
Tet 1213} 8771282

OTHER INTERNATIONAL
AREAS

Hewleti-Packard Co

Intgt continental Headquarlers
3485 Deer Creek Road

PALQ ALTQ, CA 94304

Tel {415) 857-150

Telex 034-8300

Cabie HEWPACK
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