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Figure I-1.  Model 850214 Directional Bridge in Accessory Case Supplied
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CAUTION

The 85021A/B/C microwave Directional Bridges contain microcircuits
that are highly sensitive to electrostatic discharae (ESD). Damage
from ESD is most likelv to occur as the bridges are connected or
disconnected. The surest method of protecting the 85021A/8B/C is
for the overator 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 touchina the
bridge connectors, by touching any grounded instrument chassis.
Never touch the center contacts of the connectors.

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

For service purpooses, a work station equipped with an anti-static
surface must be used. Use onlyv anti-static solder removers and
grounded soldering ircons. Some replacement parts may be shivpved in
static-protective packaging: remove the parts from this packaging
only at an anti-static work station while wearing the arounded
wrist strap. All anti-static safeguards should conform to state
and federal safetv standards.
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Figure 1-2.  Models 850214, 85021B, and 85021C Directional Bridges
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SECTION I

GENERAL INFORMATION

1-1. INTRODOUCTIOR

1-2. This manual contains operating and service information for
the Hewlett-Packard Models 85021A, 85021B, and 85021C Microwave
Directional Bridges. Section I includes specifications and
supplemental performance characteristics, safety considerations,
instrument identification, descrintion, and other basic
information. Figure 1-1 shows the Model 85021A in the accessory
instrument case suvplied with each instrument. Figure 1-2 shows
all three Directional Bridges.

1-3. On the title page of this manual is a microfiche part
number. This number mav be used to order 10— by 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 ags well as all pertinent Service Notes.

1-4. Refer any questions regarding 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 number 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 85021A/B/C 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 avolving the instrument bv givina
typical but non-warranted performance parameters.

i-7. SAFETY CONSIDERATICONS

1-8. The voltages present in the 85021A/B/C are not in a range to
warrant more than normal caution.

CAUTICN

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

1-9. INSTRUMENTS COVERED BY MANUAL

1-10., This instrument has a fwo-part serial number., The first
four digits and the letter comprise the serial number vprefix. The
last five digits form the seguential suffix that is unique to each
instrument. The contents of this manual apply directly to
instruments having the same serial number prefix as the one given
on the title paage under the heading SERIAL NUMBERS.

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

1-12. 1In addition to change information, the supplement may
contain information for correcting errors in the manual, To keep
thig manual as current and accurate as possible, Hewlett-Packard
.recommends that you periodically 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 aovpear on the
title page. Complimentarv covies of the supplement are available.
from Hewlett~Packard.

1~13. DESCRIPTION

1-14. The 85021A, 85021B, and 85021C are microwave Directional
Bridges designed to be used in conjunction with the
Hewlett-Packard Model 8756A Scalar Network Analvzer 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 bhridge for ratio
measurements. A swept RF input signal is supplied by a sweep
oscillator or a svnthesized sweeper.

1-15. The 85021A covers the frequency range of 10 MHz to 18 GHz
with an APC-7 ® test port connector and a tvpe-N(f) input
connector. The 85021B covers the freguency range of 10 MHz to 26.5
GHz with APC-3.5(f) connectors. at both test vport and input port.

*APC-7 @ is a registered trademark of the Bunker-Ramo Corporation.
1-4
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The 8%021C covers the frequency range of 10 MHz to 18 GHz with a
precision type-N(f) test port connector and a tyne-N (£) input
connector. 85021A/B/C nominal impedance is 50 ohms.

1-16. EQUIPMENT SUPPLIED

1~-17. The 85021A, 85021B, and 85021C microwave Directional
Bridges are each supplied in an instrument case as illustrated in
Figure 1-1,

1-18. EQUIPMENT REQUIRED BUT NOT SUPPLIED

1-19.  The following equipment is required for use with the
85021A/8B/C in making transmission and reflection measurements:

& HP Model 8756A or 8755C Scalar Network Analyzer.
@ ©P Model 8350B Sweep Oscillator or 8340A Svnthesized Sweeper.

@ up Model 11664A detector (0.0l to 18 GHz) or 116648 detector
{(0.0L to 26.5 GHz).

@& HP Model 85023A/B/C System Verification Kit (see Table 1-3}.
1-20. Scalar Network Analyzer

1~21. The Model 8756A Scalar Network Analyzer 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 8756A is
completely programmable through HP-IB (Hewlett~Packard Interface
Bus), and can control a plotter (HP 7470A or 9872C) or a swent
source (HP 8350B or 8340A) through the 8756 System Interface.
HP-IB is Hewlett-Packard's hardware, software, documentation, and
support for IFEE~-488 and IEC-625, worldwide standards for
interfacing instruments. The 85021A/B/C microwave hridges are
designed to be used with the 8756A.

1-22. The 85021A, B, and C are also fully compatible with the
Model 8755C Scalar Network Analyzer. Although the 8755C is not
programmable, it also measures amplitude levels of -50 4Bm to +10
dBm and amevlitude ratios of 60 4B over a frecuency range
determined bv the detectors used. The 8755C plugs into a Model
180-series display mainframe such as the 182T or the 180TR. In
applications where memory or normalization is reguired, the 8750A
Storage Normalizer is used in conjunction with the 8753C. In this
case, the display mainframe used with the 8755C mav require
modification for interface with the 8750A. A table of
8750A/Display Mainframe compatibility is provided in Section I of

I-5
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G

the B755C Operating and Service Manual.

1-23. Both the 8756A and the 8755C use an AC detection technique
with an operating frequency of 27.8 kHz. This technicue provides
nearly drift-free overation. 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 inouts. The detectors demodulate this
signal to produce a 27.8 kHz sguare wave whose peak-to-peak
voltage corresponds to the magnitude of the siagnal at the detector
input. Since only the 27.8 kHWz modulated signal is detected,
unmodulated broadband noise and extraneous signals are eliminated
from the measurement.

i-24., Swept Signal Source

1-25. A complete system for making transmission and reflection
measurements requires a swept signal source to supply an RF input
signal. The Model 8350B Sweep Oscillator with an RF Plug-~In
installed is an 8756A-compatible solid-state swept signal source
with a freguency range determined by the RF Plug-In. For exanmple,
the Model 83595A RF Plug-In covers the entire fregquency range of
the 85021B Directional Bridge (0.0l to 26.5 GHz). The 8350B is
fully HP-IB programmable, and can be controlled by the 8756A
through the 8756 System Interface. It has internal 27.8 kHz
squarewave modulation cavability.

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

1-27. The Model 8340A Synthesized Sweeper 1is an analog sweep
synthesizer which generates svnthesized output frequencies from
0.01 to 26.5 GHz. It is a complete swept signal source reguiring
no additional equipment. The 8340A is fully HP-IB programmable,
and can be controlled by the 8756A through the 8756 System
Interface. The 83403 can bhe squarewave modulated at 27.8 kHz with
the Modulator Drive signal from the 8756A or 8755C Network
Analyzer.

1-28, Detectors

1-29. One or more Model 11664A/B detectors are used with the
8756A or the 8755C and the 85021A/B/C Directional Bridges for
making microwave transmission measurements. The 27.8 kHz modulated
signal from the device under test is applied to the 116644
detector (s) on the Scalar Network Analyzer inputs. The detector
demodulates this signal to produce a 27,8 kHz square wave whose
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peak—-to-peak voltage corresponds to the magnitude of the signal at
the detector input. Fach detector uses a biased Schottkyv diode to

achieve -50 dBm sensitivity. The frequency range of the 11664A is

0.01 to 18 GHz. The fregquency range of the 11664B is 0.01 to 26.5

GHz.

1-30. Power Splitter

1-31. Ratio measurements can be obtained using a power splitter
in conjunction with the scalar network analyzer and detector (s).
The HP Model 11667A power splitter has a freauency range of DC to
18 GHz., For measurements up to 26.5 GHz, the Weinschel Model 1579B
power splitter is recommended.

1-31. EQUIPMENT AVAILABLE

1-32. Additional equipment available for use with the 8756A
Scalar Network Analvzer and the 85021A/B/C Directional Bridges is
listed in Section T of the 8756A Owverating and Service Manual.

1-33. ACCESSORIES AVAILABLE

1-34. mTable 1~3 lists 85023-series Svstem Verification Sets
available for use with the 85021A/B/C and the R8756A. These
accessory sets are suvvlied with three connector tynes to
correspond with the connectors of the bridaes. Each set contains a
high quality adavter, standard short and open circuits, a 50-ohm
termination, and a 10-dB pad. The APC-7 and APC-3.5 kits contain a
precision combination short circuit and shielded owen circuit.
This unit is designed so that the phase response of the short is
exactly opposite to the phase resvonse of the shielded oven, to
provide the best possible calibration line. Additional precision
adapters and other miscellaneous accessories available are listed
in Table 1-4,

i-35. RECOMMENDED TEST EQUIPMENT

1-36. Tahle 1-5 lists recommended test equivment. This equipment
is used in performance testing of the 85021A/B/C. Other eqguipment
may be substituted, provided its specifications egual or exceed
the specifications given in the Critical Specifications column.

1-37. WARRANTY
1-38, Any attempt to perform any disassemblv or repair procedure
not clearly outlined in Section VIII, Service, of this manual will

automatically void the warranty.

1-39. 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

85021n 850218 85021C
Frequency Range (GHz):> 0.01 to 18 0.01 to 26.5 | 0.01 to 18
Input Connector: Type N{f) APC=-3.5({%) Type N (f)
Output Connector: APC-T APC~3,5(f) Precision
Type N({f)
Maximum Power to Input Port: +23 dBm +23 dBm +23 AdBm
Directivity:z
0.01 to 0.04 GH=z >36 dB >36 4B >36 dB
0.04 to 12.4 GHz >40 dB >40 AR >36 dB
12.4 to 18 GH=z >40 4B >40 4B >34 4B
18 to 20 GH=z - >40 4B -
20 to 26.5 GHz - >36 4B -
PTest Port Match {(S8WR}:
0.01L to 8.4 GH=z <1.15 <1.15 <1.15%
8.4 to 12.4 GHz <1.25 <1.25 <1.25
12.4 to 18.0 GHz <1,40 <1.40 <1.40
18.0 to 20.0 GHz - <1.40 -
20.0 to 26.5 GHz - <1.75 -
Dimensionss: 25 mm high x 110 mm wide x 96 mm deep
(1.0 in % 4.3 in % 3.9 in)
cable length: 121% mm {48 inches)
Weights Net: 0.5 kg (1.2 1b)
Shipping: 2.3 kg (5 1b)

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

225% + s5°C,
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Table 1-2.  Supplemental Characteristics

Values in this table are not specifications, but are typical but
non-warranted performance parameters included for user information.

= b0
) N Typical :
e =
z 40 Specification T
Typical Z 35 P }
Pirectivity § 30 |
85021a/B & 95 850214 850218
i8 20 26.5
6.01
Frequency (GHz)
a 5& t
]
. “?; 43 Typical '
Typical g 4
Directivity < 38 T ET
850210 § 10 Specification |
P | 85021C
28 12 18
0.01
Frequency (GHz)
850215 85021B 85621C
Typical Input Port Match {(SWR}: :
8.4 to 18 GHz <1l.4 <l.4 <l.4
18.0 to 20.0 GH=z - <1.,4 -
20.0 to 26.5 GHz - <1.9 -
Typical Insertion Loss:
at 10 MH=z 6.5 dB 6.5 4B 6.5 4B
at 18 GHz 8.0 dB 8.0 dB 8.0 4B
at 26.5 GHz - 10.0 dB -
Typical Detector Flatness
{Referenced to 1 GHz): +3, -1 dB +3, -1 4B +3, -1 dB
Minimum Input Power
for 40 4dB Return Loss
Measurement at 18 GHz: +7 dBm +7 dBm +7 dBm
Nominal Impedance: 50 ohms 50 ohms 50 ohms
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Table 1-3.  System Verification Kits {1 of 2)

HP Model 850232 (APC-T7)

{for use with Model 85021A Directional Bridge

HP Part or
Oty Accessory Model Number
1 APC-7 oven/short 8502160001
1 N{m) to N(m) adapter 1250-1475
1 APC-7 50-ohm termination 9N9A
1 APC~7 10 dB pad 8492A Opt. 010
1 instrument case
1 Operating Note

HP Model 850238 {(APC~31.5)
{for use with Model 85021B Directional Bridge)
HP Part or

Qty Accessory Model Number
1 APC-3.5 open/short 85037-60001
1 APC-3.5(m) to Type~N(m) adapter 1250-1743
1 APC-3.5 50-ohm termination 309D
1 APC~3.5 10 dBR pad 8493C Opt. 010
1 instrument case
1 Overating Note

General Information
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Table 1-3.  System Verification Kits (2 of 2)

HP Model 85023C (Type-N)
{for use with Mcdel 85021C Directional Bridge}
HP Part or

Oty Accessory Model Number
1 Type-N short 11512A
1 Type-N open 85032-60001
1 Type-N(m) to Type-N{(m)} adapter 12501475
1 Type-~N 50-ohm termination a0%9a Opt. 012
1 Type~-N 10 dB pad 8491B Opt. 010
1 instrument case
1 Operating Note

Table 1-4. Accessories Available

HP Part or

Accessory Model Number
Adapters

APC-7 to N{m) 11525A

APC-7 to N(f) 11524A

APC-7 to APC-3.5(m) 1250~-1746

APC-T7 to APC-3.5(f) 1250-1747

APC-3.5(m) to APC-3.5(m) 1250~1748

APC-3.5(m} to W{m} 1250-1743

N{m) to N{m) 1250-1475
APC~7 contact extractor 5060-0236
APC-7 Connector Service Kit 11581A
Open-end wrench

thin, 1/2 % 9/16 inch 87100877
Anti-gtatic wrist strap 9300-0791

Model 85021 A/B/C
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Table 1-5.  Recommended Test Equipment

85021A 850218 85021C
Instyrument Critical Specifications Recommended Test Model
Scalar Operating 8756A 8756A 8756A
Network Freguency: 27.8 kHz or or or
Analyzer 85021A/B/C compatible 8755C/ 8755C/ 8755¢/
Includes display 1827 182T rgar
Sweep
Oscillator B7564 compatihle 8350B 8350B 8350R
plus
RF Plug-In Freouency: 0.01-18 GHz 83592A/B 83592A/B
or or
or Frequency: 0.01-26.5 GHz 83595A 83595A B3585A
Synthesized
Sweeper Freaguencvy: 0.01-26.5 GH=z 8340A 8340A 83404
Detectors (2)| Frequency: 0.01-18 GHz 11664A * 116647
Frequency: 0.01-26.5 GH=z 116648
Power Frequency: 0.01-18 GHz 11667A 11667A
Splitter Frequency: 0.01-26.5 GH2z Weinschel
15798
System APC-7 850234
Verification APC~3.5 850238
Set Type~N (50 ohms) B5023C
50 ohm APC~7/Type-N, 1.8-18 GHz S05A S05A
Sliding Load APC-3.5h, 2-26.5 GHz 811C
Digital Accuracy: +0.01% 3456A 3456A 3456A
Multimeter Input Impedance: >10M Ohms
Storage For use with 8755C 8750A 87504 8750A
Normalizer where memory isg regquired
Amplifier Output power: +15 dBm 8447E 84478 84478

This equipment is used for performance testing, adijustment, and

troubleshooting.

*Option 001 (APC-T)
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SECTION TI
INSTALLATION

2-1. INTRODUCTION

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

2-3. INITIAL INSPECTION

2-4. TInspect the shipping container for damage. If the shipping
container or cushioning material is damaged, it should be kept
until the contents of the shipment have been checked for
completeness and the instrument has been checked mechanically and
electrically. The contents of the shipment should be as shown in
figure 1-1. Procedures for checking electrical per formance are
given in Section IV, Performance Tests, of thig Operating and

 Service Manual. If 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 above electrical
tests, if the shipment contents are incomnlete, or if there is
mechanical damage or defect, notify the carrier as well as the
nearest Hewlett-Packard Office., Keen the shivping materials for
the carrier's inspection. The HP Office will arrange for repair or
replacement without waiting for claim settlement.

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

2-7. Power for the Model 85021A/B/C Directional Bridge is
obtained from the Model 8756A or 8755C Scalar Network Analyzer.

2-8. Connecting the 85021A/B/C Directional Bridge

2-9. To connect the 85021A/B/C for operation with the 8756A or
8755C Scalar Network Analyzer and the 8350A/B Sweev Oscillator,
proceed as follows:

1. Secure the connector of the power cable Wl into the A, R, or B
mating connector of the Network Analyzer by turning the outer
shell clockwise to tighten.

2. Connect the RF output of the Sweep Oscillator RF Plua-In to
the input port of the 85021A/B/C.
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CAUTION

Do not apply more than +23 dBm RF power or
more than +10 volts DC into the 85021A/B/C.
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 III, If
the Bridge is an 85021A, refer to Figure 2-1 for instructions
on APC~7 connectors. Read the instructions on this figure
before attempting to use APC-7 connectors.

2-10. HMating Connectors

2-11. The mating connector for an APC-7 connector is another APC-7
connector {see Figure 2-1). The mating connector for a precision
type-N connector is a corresponding precision type-N connector
whose dimensions conform to U.S. specification MIL-C-39012., The
mating connector for a precision APC~3.5 female connector is a
precision ApC-3.5 male connector. An SMA male connector can be
used, although this connection will exhibit a discontinuity with a
SWR of about 1.10.

CAUTION

Use caution when mating an SMA male
connector to an APC~3.5 female. Push the
connectors straight together, with the male
contact concentric with the female. DO BOT
overtighten or rotate either center
conductor; turn only the outer nut of the
male. An out of spec connector can
permanently damage its mate. Connector
dimensions can be measured with a connector
gauge (e.g. Maury AL 27A) before use.

2-12, A precision ApC-~3.5{(m) to APC 3-5(m) adapter (HP Part No,
1250~1748), or a precision airline, can be used to extend the life
of the 85021B APC-3.5 connectors,

2-13. Operating Environment

2-14. Temperature: 0"C to +55"C,

2-15, Humidity: 5% to 80% relative at +257"C to +40"C. Protection
should be provided from temperature extremes, which cause

condensation within the instrument.

2-16. Altitude: Up to 4572 metres (15,000 feet).

Installation Model 85021A/B/C



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

2-19. The instrument may be stored or shivped in environments
within the following limits:

Temperatire .+ + o o » o ¢ o o o o o s s o = ~40°C to +75°C
Humidity e e e e e e . 5% to 95% relative at 0° to +40°C
Altitude e e o o & o s s Up to 15240 meters (50,000 feet)

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

2-21. Prackaging

2-22. Original Packaging. Containers and materials identical to
those used in factory packaging are availlable 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 (located on the rear panel serial label). Mark the
container FRAGILE to ensure careful handling. In anv
correspondence, refer to the instrument bv model number and full
serial number.

2-23, Other Packaging. The following general instructions should
be used for repackaging with commercially 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 type of service required, return
address, model number, and full serial number,

b. Use a strong shipping container.

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

d. Seal the shipping container securely.

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

f. In any correspondence, refer to the instrument hv model number
and full serial number.

Model 85021 A/B/C

Installation




USE OF APC-7 CONNECTORS

To Cornect: To Disconnect:
1. On one connector, retract the coupling steeve by 1. Loosen the coupling nut of the connector show-
turning the coupling nut counterclockwise until ing the wider gold band.

the sleeve and nut disengage,
2. IMPORTANT: Part the connectors carefully to

2. On the other connecior, fully ext 1i o .
connector, fully extend the coupling prevent striking the inner conductor contact,

sleeve by turning the coupling nut clockwise, To
engage coupling sleeve and coupling nut when the LOOSEN THIS

sleeve is fully retracted, press back lightly on the COUPLING NUT \éﬁ?\‘%ﬂ GOLD
nut while turning it clockwise. TO DISCONNECT
3. Push the connectors firmly together, and thread
the coupling nut of the connector with retracted
sleeve over the extended steeve.
4, Do NOT tighten the other coupling nut since this
will tend to loosen the electrical connection.
CARE OF APG-7 CONNECTORS
1. Keep contacting surfaces smooth and clean, Irregular-  or ether-alcohols such as benzene, toluene, turpen-
ities and foreign particles can degrade performance. tine, dioxane, gasoline, cellosolve acetate, or car-

bon tetrachloride. Keep exposure of the connector
2. Protect the contacting surfaces when connector is parts to both the cleaning fluid and its vapors as
not in use by leaving the coupling sleeve extended. brief as possible,

3. Use lintless material and/or firm-bristled brush
such as tooth brush for cleaning. If a cleaning fluid

is needed use isopropyl alcohol, IMPORTANT: Do COUPLING P
not use aromatic or chiorinated hydrocarbons, SLEEVE
esters, ethers, terpenes, higher alcohols, ketonss, Cﬂggggg\ég e

Figure 2-1.  Use and Care of APC-7 Connectors

2-4
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SECTION 11X

OPERATION

3-1. INTRODUCTION

3-2. This section contains information for operation of the
85021A/B/C Directional_Bridqes.

3-3. OPERATING PRECAUTIONS

CAUTION

SUSCEPTIBLE TO DAMAGE
FROM STATIC DISCHARGE

The 85021A/B/C 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 850214/B/C 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 the ocuter shell of
the bridge or any grounded instrument
chassis. A work station equipped with an
anti~static surface should be used. Hever
touch the center contacts of the
connectors.,

Tests at Hewlett-Packard have revealed
that repeated BSD charges as low as 250
volts can destroy 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, nvlion clothing, dry air, paper,
adhesive tape, styrofoam, and vinyi. Use
of the precautions described here will
considerably reduce the probability of
damage from ESD.
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CAUTION

Do not apply more than +23 dBm RF power or
more than +10 volts DC intc the
85021A/B/C. If more than this power or
voltage is applied, the 85021 will be
damaged.

CAUTION

Do not drop the 85021A/B/C or subject it
to mechanical shock, as this may cause
internal damage.

3-4. FEATURES

3-5, Features of the 85021A, 85021B, and 85021C are shown in
Figures 3-1A, 3-18B, and 3-1C, respectivelv.

3-6. CONNECTOR WEAR

CAUTION

Do not over-tighten the connectors of the
85021A/B/C bridges. Excessive torque will
deform the mating surfaces.

3-7. Repeated connections will cause the connectors to become
worn, with a consequent dearadation of performance, particularly
in the 85021C tyve-N bridge. To extend the life of the connectors,
it is recommended that an adapter be used on the test port in any
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 necessarv to achieve accurate, repeatable
measurements. Calibrate for measurement using the same adapters
and interconnect cables that will be used durina measurement. To
ensure repeatable measurements the adapters and cables must be
clean, in good condition, amd vroverly tightened. Start with the
best available adapters and calibration standards then replace
them when thev become unstable. Recommended adapters are listed
under Accessories Available in Section I of this manual.

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

concerning exchange assemblies, refer to Section VI, Replaceable
Parts, of this manual.
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C) Test Port Connector J2 (APC-7).
The device under tegt or a
(? calibration short or open
is connected to this point.

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

Power Supply Cable Wl.

Supplies DC voltages to the
85021A preamplifier and feeds a
voltage proportional to the
signal reflected from the
device under test to the
network analyzer input.

Figure 3-14. 850214 Features (Rear View)

C) Test Port Connector J2 {APC-3.5}.
The device under test or a
Cg calibration short or open
is connected to this point.

Input Port Connector J1 (APC-3.53).
The RF input signal is
applied to this connector.

Power Supply Cable Wl.

Supplies DC voltaaes to the
850218 preamplifier and feeds a
voltage proportional to the
signal reflected from the
device under test to the
network analyzer input.

Figure 3-1B. 85021B Features (Rear View)
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(1) Test Port Connector J2

(Precision Type-N).

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

Input Port Connector J1 (Tvpe-N}.
The RF input signal is

applied to this connector.

Power Supply Cable W1,

Supplies DC voltages to the
85021C preamplifier and feeds a
voltage proportional to the
signal reflected from the
device under test to the
network analyzer input.

Operation

Figure 3-1C. 85021C Features {Rear View)
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3-9, The connectors are not separately replaceable. Because they
are precision connectors and have contact internally with the
bridge microcircuit, thev cannot be repaired in the field, An
attempt to replace or repair the connectors will probablv cause
damage to the bridge microcircuit. In addition, special fixtures
are required for reassembly. For repair or replacement of any
connector, return the 835021A/B/C to Hewlett-Packard. The only
exception: the APC~7 outer gleeve and coupling nut and inner
conductor contact of the B85021A test port connector J2 can be
replaced in the field. Instructions for replacing these parts are
given in Section VIII, Service.

3-10. OPERATOR'S CHECK

3-11. Figure 3-2 is an operator's check orocedure, which-allows
the operator to make a quick check of -the main system functions
prior to use. The test covers the entire measurement system and
incorrect indications mav be caused by any portion of the system.
Tf the Directional Bridge is suspected, use the performance tests
in Section IV to determine if the bridge is workina correctly. If
not, refer to Section VIII, Service, to isolate the oroblem.

3-12. OPERATING INSTRUCTIONS

3-13. 1Instructions for operating the 85021A/B/C Directional
Bridge with the Model 8756A Scalar Network Analyzer are subplied
in Section III of the 8756A Operating and Service Manual. Figure
3-3 illustrates a tvpical instrument setup for transmission and
reflection measurements using the 85021A/B/C bridge with the
8756A.

3-14. The 8755C Scalar Network Analvzer may be substituted for
the 87567, with the addition of the 8750A Storage Normalizer in
applications where memory is regquired. In this case, the display
mainframe used with the 8755C may require modification for
interface with the 87%0A. A table of 8750A/Display Mainframe
compatibility is provided in Section I of the 8755C Operating and
Service Manual. Figure 3-4 shows a tyvical measurement setup using
the 8755C and the 8750A.

3-15. Ratio measurements can be obtained using a nower splitter
in conjunction with the scalar network analyzer and detector(sj.
Figure 3-~5 illustrates a typical ratio measurement usina a power
splitter.

Model 85021A/B/C Operation



TYPICAL OPERATOR'S CHECK

SWEEP POS Z

OUTIN 4 BLANK

SWEEP

Rf
OSCILLATOR PLUG-IN

F = =__|sHoRt

1
BRIGGE = v = = " 110 4B PAD
4

Lo~ o [ opew

imoosn i SCAMR
oo | METWORK
- | ANALYZER

- 2000008

EQUIPMENT

The egquipment listed here is apvropriate
Refer to Section I for the equipment and
for use with the 85021B and 85021C.

Sweep Oscillator e e e e e e e
RF Plug-In . e s e e e s e s
Scalar Network Analvzer v e e e
10~dB Attenuator e e s e e s .
Calibrated Open/Short . . . .
PROCEDURE
l. Connect equivment as shown above.

2. Set up the test eqguipment as follows:

On 8756A press [PRESET] to preset the 8756A and 8350B. Press
B756A [SHIFT] and Channel 2 [MEAS RATIO] to shut off Channel
2, Set the 835%0B to 50 MHz swept CW bv pre551ng [SHIPT] [CW]

[5] [o01 [mHZ].

for checking the 85021A.
accessories recommended

« « « « « o . HPB8350A/B
s s e e e s HP 83592A
L T HP 8756A
.« o . 8492A Option 010
« e e e e 85021-60001

Figure 3-2. Qperator’s Check (1 of 2)
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Perform an OPEN/SHORT calibration as follows:

Press 8756A MAIN MENU soft kevs [CAL] [OPEN/SHORT] ([CHAR 17.
Connect a calibrated short to the test vort of the 85021A/B/C,
and press [STORE SHORT! to store the short calibration data.
Remove the short and connect a calibrated 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 he
displayed,

Remove the open and connect the 10-dB Attenuator to the
85021A/B/C test port. Leave the other end of the attenuator

open.,

On the 8756A press [CURSOR]. The return loss of the
unterminated pad (10 dB in each direction) will be displaved.
The display should read -20 dB +24B.

Figure 3-2. Operator’s Check (2 0f 2)

POS Z SWEEP
BLANK ! IN

SWEEP POS 2
ouT/iN

e
§ SCALAR
SWEEP RF = | METWORK
OSCHLLATOR PLUG-IN = | AMALYZER
BEVICE
UNDER
TEST BETECTOR
BRIOGE | } {}:’“_I"

Model 85021A/B/C

Figure 3-3.  Typical Measurement Setup Using 87564
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NETWORK
ANRIYIER/
DiSPLAY

NOAMALIZER
INTERCONNECT

AUXD

b CABLE
SWEEP POS Z ' AUX C ]
OUTH g & BLANK
SWEEP AF ‘i;?f g
GSCILIATOR PLUG-IM BEAE o « » SREB
. O 260
A R
DEVICE !
UNBER
TEST BETECTOR
BRIDGE oy e noo oo
i } oL G eeee oo
STORAGE
NORMALIZER
Figure 3-4.  Typical Measurment Setup Using 8755C with 87504
POSZ SWEEP
BLANK N
SWEEP y ¥
OUTIN &

SCALAR
METWORK
| ANALYZER

Car O -
SWEEP [l 5% &% oo B

RF
OSECILLATGR -+80 S35 sOo . PLUG-IN

g 0800800

i
DETECTOR
POWER, | r
SPLITTER ; oPeN
I SHORT
i
BRIDGE o wd e el
i DEvicE  f DETECTOR
e
b o e o

Figure 3-5.  Typical Measurement Setup Using Power Spliter

Operation Model 85021A/B/C




SECTION 1V
PERFORMANCE TESTS
4-1. INTRODUCTION

4-2, The procedures in this section test the electrical
performance of the 85021A/B/C using the specifications of Table
1-1 as the nerformance standards. All tests can be verformed
without access to the interior of the instrument,

4-3. EQUIPMENT REQUIRED

4-4, Equipment recquired for the performance tests is listed in
the Recommended Test Equivment table in Section I. Any eqguipment
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 Test
Record lists all of the tested specifications and their acceptable
limits. Test results recorded at incoming inspection can be used
for comparison in periodic maintenance and troubleshooting and
after repairs or adjustments.

4-1
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4-7. DIRECTIVITY

Specifications:
85021A 850218 85021C
0.01 to 0,04 GHz >36 dB >36 dB >36 dB
0.04 to 12.4 GH=z >40 4B >40 dB >36 4B
12.4 to 18 GHz >40 dB >40 dn >34 dB
18 to 20 GHz - >40 4B -
20 to 26.5 GHz - >36 dB -
Description:

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

First an open-short calibration is verformed. Then for freauencies
below 2 GHz, a fixed load with the best possible return loss is
attached to the TEST port, and the new measured value is recorded.
Above 2 GHz, a sliding load is used to further reduce measurement
uncertainties,

Equipment:

The equipment listed here is appropriate for testing the 85021A.
Refer to Section I for the eguipment and accessories recommended
for use with the 85021B and 85021C.

Sweep Oscillator e e o & o 5 8 = & & & & HP 8350A/B
RF Plug-In s o 5 e s s s 85 s s e s s @ a o o e R3592A
Scalar Network Analvzer . + ¢ o = o o s o 3 = HP B756A
Calibrated Open/Short . . . o « = « =« = HP 85021-60001
Fixed Load e & 4 o 8 s s s & & a2 e & o s & = HP 909A
Sliding Load e s & e e & 8 o 6 s o o s s » @ HP 905A
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POS Z SWEEP
BLANK N
SWEEP POS 2 3 k
OUTAN & BLANK p

R

e
God g mes { g
ceopes eadh pon 60

SWEEP
OSCILLATOR

Rf
PLUG-IN

B (1000000

BRIDGE == = = = | SHORY
I
o o = =L OPEN
i

k- - FIXED
LOAD
i

| I SLIDING
LOAD

Figure 4-1.  Directivity Test Setup

Procedure

1. Connect the equipment as shown in Figure 4~i, Do not connect
the fixed load or the slidina load at this time,

2. Set up the test equipment as follows:
On Sweep Oscillator, press [INSTR PRESET] [SWEEP TIME] ({1} 51
[6] [ms] [LUT1MOD]. On the RF Plug-In, RF power is ON. On the
Scalar Network Analvzer, vress [PRESET], then turn off Channel
2 bv pressing [SHIFPT] and Channel 2 [MEAS RATIO].

Below 2 GH=z

3. On the 8350A/B Sweep Oscillator, set the START and STOP
frequencies to correspmond to the first band of frequencies in
Table 4~1,the Performance Test Record (0.0l to 0,04 GHz}.

4, Perform an oven/short calibration.

5. Attach the fixed load to the TEST vort of the 85021A/B/C. 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). Record the
displayed CURSOR value on the Performance Test Record, Table
4-1, This value represents the scalar sum of directivitv
signals (desired measurement) plus reflected sianals from the
fixed load (undesired error). Thus, fixed load cuality
directly affects the quality of directivity measurements.
Refer to Figure 4-2. The shaded areas in this figure indicate
the probable range of measurable values for each swecified

4-3
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directivity value. On the horizontal axis, locate the fixed
load's reflection coefficient or its specified return loss
{convert from SWR, if necessary). Move up from this point to
the upper limit of the shaded Aarea between the diaagonal lines.
Enter the value of this upver limit on the Performance Test
Record, Table 4-1. Allowing for the load error, any
directivity measurement that f£alls below this limit indicates
that the 85021A/B/C is probably within specifications for the
frequency band of interest. If the measurement falls above the
upper limit, the bridge does not meet specifications, and
troubleshooting procedures should be performed.

Measured
Yalue
Directivity  (p) !
{dB)
28.0 030
31 028
317 026
324 024
33.2 022
340 020
349 018
359 016 |
37.1 014 |
384 012
40.0 010 §
41.9 008
444 006
480 .004
540 002
oo 0
o 001 Q02 003 604 005 006 007 008 009 010 (p)
oo g0 54 505 48 46 444 431 42 409 40 (aeu{fﬂnss)
Specified p or Return Loss of Load

Figure 4-2.  Probable Range of Measurable Directivity Values

6. On the 8350A/R Sweep Oscillator, set the START frequencv to

0.04 GHz and the STOP frequency to 2 GHz. Reweat Steps 4 and
5.

Above 2 GHz
7. On the B8350A/B Sweep Oscillator, set the START frecuency to
2.0 GHz and the STOP frequency to 12.4 GHz to corresovond to

the next band of frequencies on the Performance Test Record,
Tab1e4.—l° . . . .. . . . . . .

44
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B. Perform an omen/short calihration.

9, Connect the sliding load to the TEST nort of the 85021A/B/C.
{Refer to the Onerating and Service Manual for the gliding
load if you are not familiar with its use.)}

10. On the Scalar Network Analvyzer, adijust the [SCALE] and [REF
LEVEL] to position the trace on the display. Slowly move the
sliding load back and forth: the trace should change slightlv,
as the phase of the sliding load reflection changes. For
several freguencieg f{i.e., horizontal points) on the display,
note the maximum and minimum measuved return loss for wvarious
sliding load positions.

24
22
20
8 | DIFFERENCE IN DB IS
BETWEEN MINIMUM AND
MAXIMUM RETURN LOSS
MEASUREMENTS.
16 CORRECTIONS IN DB TO BE
| ADDED SEPARATELY TO
y | SMALLEST DB RETURN
LOSS READING.

y \

N
[VAEEEN
IS

DIFFERENCE IN dB

4 oy,
B
Z / \
0
2 4 6 8 10 12 14 16 18 20 22 24 26

CORRECTION IN dB

Figure 4-3.  Signal Separation Chart
4-5
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11,

Performance Tests

12,

13'

14,

For each freguency, the maximum and minimum measured return
loss values corresovond to the directivity siagnal and the
sliding load reflected signal adding and subtracting. These
two siagnals can be sgeparated using a Signal Separation Chart,
Figure 4-3. Calculate the difference in 4B between the maximum
and minimum measured return loss at each freguency (the low
and high point on the trace), and locate this value on the
vertical axis. Intersect the curves in two places, anA
determine the two correction values in drR. Add each of these
correction values to the minimum measured return loss (the
smaller of the two). The resulting two corrected values are
the separated directivitv signal and sliding load reflected
signal.

Usually, the larger return loss value is the measured
directivity error. (The smaller is the sliding load
reflection.) To verify this, use one of the two following
methods:

A. Measure the sliding load return loss on an automatic
(vector error corrected) network analvzer. Then match the
measured return locss to one of the two separated signals. The
other separated signal is the directivity of the 85021A/B/C
Directional Bridge.

B. Slowly retract the center conductor of the sliding load
about 2mm. This introduces a discontinuity at the 85021A/R/C
TEST port, caunsing the measured directivity to change. Reveat
steps 10 and 11 above., After the signals are separated, one of
the two should match one of the two semarated signals from the
first measurement. This unchanged value is the return loss of
the sliding load. The other separated value from the first
measurement is the directivity of the 85021A/B/C Directional
Bridge.

Enter the directivity on the Performanne Test Record, Table
4“}-.

The guality of the sliding load directlv affects the quality
of the directivity measurements. Although the signal
separation technigue above removes reflections of the load
itself, the mismatch of the sliding load connector and airline
introduces reflections and uncertainties. To estimate these
uncertainties, refer to Figure 4-2, Locate the specified
return loss of the sliding load airline and connector on the
horizontal axis (convert from SWR). Move up from this point to
the upper limit of the shaded area between the diagonal lines.
This value is the upper limit of the Bridge specified
directivity corresponding to the sliding load's return loss

Model 85021 A/B/C




for this frequency range. Enter this value on the Performance
Test Record, Table 4-~1.

15, On the Sweep Oscillator, set the START and STOP freguencies
to the next bhand of interest listed on the Performance Test
Record, Table 4-1. Repeat Steps 8 through 1l4.
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4-8. 'TEST PORT MATCH (SWR}

Specifications:
85021A 850218 85021C
0.01 to 8.4 GHz <1.15 <1.15 <1.15
8.4 to 12.4 GH=z <1.25 <1.25 <1.25
12.4 to 18.0 GH=z <1.40 <1.40 <1.40
18.0 to 20.0 GHz - <1.40 -
20.0 to 26.5 GHz - <1.75 -
Description:

Using a typical reflection measurement setuv, another directional
bridge is used to measure the Test port SWR of the directional
bridge under test. The directional bridge under test must be
biased bv a Scalar Network Analyzer, and its RF IN port must be

properly terminated.

POS 2 SWEEP
. BLANK 5. N

SWEEP POS 7 i

QUM p

OGUCIEI;

: sone | SCALAR
o FEEas | NETWORK
2229 | ANALYZER

E8e88
QG 288 Sagan
=] 300 56050

aoponDg
gpeng
goeon

SWEEP
GSCELLATOR

kg
=
=]

BRIDGE SRDGE

: DEVICE UNDER TE67
i

b= ) gPER
b w {77 sHosT

Figure 4-4. TEST Port SWR Test Setup

Equipment:

The equioment listed here is anpropriate for testing the 85021A.
Refer to Section I for the equipment and accessories recommended
for use with the 85021B and 85021C.
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Sweep Oscillator e & s & 2 s 8 + & e e < @ HP B8350A/R
RF Plug-In e s s 5 o o 4 s 8 e e © s s & e & 83592A
Scalar Network Analvzer .« .« o« o o o o + 2 o HP B756A
Calibrated Owven/Short . . « « « + & « = HP 85021-60001
Directional Bridage* ., . . ¢ o ¢ o o o o = o o = 85021A
50-0hm Load . . v &+ & & s o o & a8 a s s o 5 s HP 909A
Adapters (85021B/C only) e e s e e e e See Section I

*A second directional bridge is reauired as a test
instrument in addition to the directional bridge under
test.

Procedure:

1. Set up the equivpment as shown in Figure 4-4, with the
calibrated short connected to the directional bhridge (the test
device, not the device under test}.

2. Set up the test equipment as follows:
On the Sweep Oscillator, press [INSTR PRESET] ([SWEEP TIME] [1]
[51 {01 [ms] {LM MOD}. On the Scalar Network Analyzer, press
[PRESET], then turn off Channel 2 by vressing [SHIFT] and
Channel 2 [MEAS RATIO!.

3. ©On the B8350A/B Sweep Oscillator, set the START and STOP
frequenciegs to correspond to the first band of frequencies in
the Performance Test Record (0.0l to B.4 GH=z).

4, Perform an open/short calibration,.

5. Connect the directional bhridge under test to the first
directional bridage, TEST port to TEST port. Use adavters if
necessarv. Recommended high quality adapters are listed in
Section T of this manual. Connect the 50-ohm load to the input
port of the directional bridge 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
£ SWR, Enter this value on the Performance Test Record, Table
4-1.

7. On the Sweepn Oscillator, set the START and STOP frecuencies to
the next hand of interest listed on the Performance Test
Record. Repeat steps 4 throuagh 7 f£or each freguency band.

4.9
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Table 4-1.  Performance Test Record

DIRECTIVITY
Scalar Sum of Upper Limit ;
Frequency Range Step Directivity Signals {(from Fig. 4-2)
0.01 to 0.04 GHz 5
0.04 to 2.0 GH=z &
2.0 to 12.4 GHz 7
13
14
12.4 to 18.0 GHz 13
14
18.0 to 20.0 GHz* | 13
14
20.0 to 26.5 GHz* | 13
14
TEST PORT MATCH (SWR)
Calculated Specified
Frequency Range Step SWR Upper Limit
0.01 to 8.4 GHz 6 1.15
8.4 to 12.4 GHz 6 ' 1.25
12.4 to 18.0 GHz | 6 1.40
18.0 to 20.0 GHz* | 6 1.40
20.0 to 26.5 GHz* | 6 1.75

*85021B only

4-10
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SECTION V

ADJUSTMENTS

5-1. INTRODUCTION

5-2. 'There are no adjustments recommended for regular calibration
or normal use of the B85021A/8/C ULirectional Bridge. However, if
the internal bridge microcircuit is replaced, adjustments must be
made to commensate the preamplifier for the individual diode
characteristics. The procedures for replacing the bridge
microcircuit and adiusting 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 6-2 lists
abbreviations used in the parts lists and the names and addresses
that correspond with the manufacturers' code numbers. Tables
6-38/B/C list the replaceable parts in reference designator order
for the 85021A, 850218, and 85021C separately. Only the listed
parts are replaceable,.

6-3. EXCHANGE ASSFEMBLIES

6~4. The microcircuit bridge assembly, including input and test
port connectors and the reference termination, may be replaced on
an exchange basis, thus affording a considerable cost savinoas.
Table 6~1 lists these assemhlies for the three Bridges, together
with the part numbers for the exchange assemblies. Exchandge,
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, assemblies required for
spare parts stock must be ordered by the new assembly part number.

&-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 descriptions
of replaceable parts; Manufacturers Code List references the name
and address of a tvpical manufacturer with the code number
provided in the parts list.

6~7. TREPLACEABLE PARTS LIS5TS
6-8, Tables 6-3A/B/C are the lists of renlaceable parts for the
85021A, 85021B, and 85021C respectively, and are organized as

follows:

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

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

6-1
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C. Miscellaneous parts.

6-9. The information given for each part consists of the
following:

a. The Hewlett-Packard part number.

b. Part number check digit (CD).

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

d. The descrivtion of the vart.

e. A tyoical manufacturer of the part in a five-diqit code.
f. The manufacturer's number for the part,

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

6-11. ILLUSTRATIONS

6-12. Figures 6-1A/B/C, Replaceable Parts Identification,
illustrate the locations of miscellaneous replaceable parts, some
of which are also listed in Tahles 6-3A/B/C. These parts are
denoted with reference designation prefix MP.

6-13. ORDERING INFORMATIOW

6~14. To order a part listed in the Replaceable Parts Lists,
quote the Hewlett-Packard part number with its check digit (CD)Y,
indicate the quantity, and address the order to the nearest
Hewlett-Packard Office. The check digit will ensure accurate and
timely processing of your order.

6-15. To order a part that is not listed in the Replaceable Parts
List, include the instrument model number, instrument serial
number, descrintion and function of the vart, and the number of
parts required. Address the order to the nearest Hewlett-Packard
Office.
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Table 6-1, Exchange Microcircuit Bridge Assemblies

(Includes input and test port connectors
and reference termination.)
NEW PART REBUILT-EXCHANGE
INSTRUMENT NUMBER PART NUMBER
85021A 5086-~7376 5086-6376
850218 5086-7377 5086~6377
85021C 5086-7399 5086-6399

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

MANUFACTURERS CODE LIST
MFR NO MANUFACTURER NAME ADDRESS Z1IP CODE
00000 ANY SATISFACTORY SUPPLIER
06383 PANDUIT CORP TINLEY PARK IL 60477
06665 PRECISION  MONOLITHICS INC SANTA CLARA CA 95050
15526 METRIC AND MULTISTANDARD
COMPONENT CORP ELMSFORD NY 10523
24546 CORNING GLASS WORKS RRADFORD PA 16701
28480 HEWLETT~PACKARD CORP HQ PALO ALTO CA 94304
REFERENCE DESIGNATORS
A assembly CR diode L inductor R resistor
BT battery F fuse p plug S switch
C capacitor J jack Q transistor U integrated circuit
: W cable
ABBREVIATIORS
AMPL  amplifier G giga (10%) MHz  mepa Hertz RMS  root-mean-squard
CCwW counterclockwise H henries NPN  negative-positive- S-B slow-blow
COMP  composition K kilo = 1000 negative S1 silicon
CONN  connector M mifli = 1073 P peak VAR  variable
Cw clockwise MEG meg = 10° PIV  peakinverse voltage ~ VDCW dc working volts
DEPC  deposited carbon  MET FLM metal film PNP positive-negative- W watis
ELECT electrolytic MET OX metallic oxide positive WIV  working inverse
F farads MFR manufacturer PP peak-to-peak voltage

Model 85021 A/B/C
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Tuble 6-34.  Model 850214 Replaceable Parts

Referenc HP Part |c I Mir
ererence ol Qty Description Cod Mfr Part Number
Designation | Number ode
Al 5986-7376 4 1 BRIDGE ASSEMBLY (IRCLUDES CONRECTORS 28480 5086-7376
J1 AND JFZ AND
REFERENCE TERMINATION ATL1}

Al 5086~6376 2 REBRUELT 5086-7376 28480 5086-6376
A2 85020-60001 | 5 i BOARD ASSEMBEY-PREAMPLIFIER 28480 85420-60001
AZCL G180-2794 1 2 CAPACITOR-FED 3.3U§‘_+_—20% 35¥DC A 28480 0L80~2794
A207 0LBN~27%4 g CAPACITOR-FXD 3.3UF+20% 35VDC TA 28480 GEEO-2794
AZCH O1A0~387H 6 1 CAPACITOR-FXD LO80PF+203% 100VDC CER 2848¢ 0ian~-3878
A2CR1 1301-0e59 3 2 DIODE-SWITCHING 80V 200MA 288 DO-35 28480 19010050
AZCRZ 1801-8080 3 DIODE-SWITEHEING 80V Z00MA 2NS DO-35 E 18010050
B2RL 0698-720% ] 1 REST&ETOR 31,1 1% LOGW F TC“—“Oj_lﬂ(} =0 3- 1/ B-TO-51RE~F
AZR2 21806-1210 & 1 RESISTOR-TRMR 1NMK 10% € TOP-ADJ 1-TRN G410
AZR3 0698~-7248 1 1 RESTESTOR 3.16K 1% ,05W F TCﬁUi—lD(}
AZR4 210483253 7 T RESTSTOR-TEMR 50K 106% ¢ TOP-ANT 1-TRN
A2RS Q0RGH-T212 49 1 RESISTOR 104 1% ,05W F ‘Z_'Cxﬂil(m
A2T21 1826-0932 ] i I8 0P AMP PRCN 8-DRIP-C PKG OR2TRT
AXIPL G360~0535 ¢ I TRRMINAL-TEST POINT , 33071 0360-0535
J2ZMBL 1250~1837 5 1 SLERVE-RF CONNECFOR hpC-7 1250-3837
J2MP2 1250-1465% 5 L COUPLING NUT-RF CONNECTO 1250-1465
Jz2Mp3 12%0-1839 7 i CONTACT-RF CONNECTOR APC 28480 1259-1839
MP 1 S001-15580 4 1 COVER 28480 5001-1590
Mp2 7100-1275 4 i3 I 2B48C T100-1275
ME 3 H021-3%47 5 T EXTRUDED FRAME 28480 5021-3587
Mp4 T108-1276 g 1 BORT COVER 264800 Ti00~1276
MPs 2050-G001 8 1 NUT -HEX-DBL— 28480 2950-0001%
MEP& 21900016 3 L WESHFER-LK IW 25480 2190-00%1e
MEP7 0360-1190 “ 1 TERMINAL~BLD CR 28480 G360=-1190
Mr8 45150823 k] 4 SCRPW-TED-RESG ZH480 GR15-(823
MP G 153:-028% B 1 28480 1531-0289
MPL10 G5L5-0820 5 4 T FLE 145528 QE38E (M2,B})
MP11 12513172 7 13 O N-BSC-S7 RND 28480 1251-3172
Mp12 TL21~4308 4 T # D8 g y 28480 7E21-4308
MP L3 14960249 [l i [ TIE .0AZ Ia .0%1-WD NYL n&383 PIAAT®-8
MPid 92132452 z 1 8 TNSTROME 28480 92114452
ME15 8502130001 | 8 1 F CASE 2B480 £5021-40061
ME16 5952-0948 TOR AH4B0 5952-0948
MP17 92LE-0126 BEaIN-LG 8.625-TN-WD 28480 9211~0126
Wi glz20-3804 MBLY 24-AWG 4-COND 2B4R0 8128-3804

G-4 See introduction to this section for ordering information

Replaceable Parts

*Indicates factory selected value
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85021A

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

MP8

{4 PLACES) \

MP11
(2 PLACES)

¢ CAUTION

Only the parts listed are replaceable., Any
attempt to perform anv disassembly or repair
procedure not clearly cutlined in Section
VIITI, Service, of this manual will
automatically void the warrantv. Damaged
connectors can be repaired or replaced only by
Hewlett—Packard.

Figure 6~1A. 85021A Replaceable Parts Identification

Figure 6-14. 850214 Replaceable Parts Identification

Model 85021A/8B/C Replaceable Parts
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Table 6-3B.  Model 850218 Replaceable Parts
Re c HP Part |c e Mfr
ference °l oty Description f Mfr Part Number

Dasignaticn | Number Code

AL 5086-7377 5 1 BRIDGE ASSEMBLY (IRCLUPES CONNECTORS 28480 5086~7377 35
JL BHB J2 AND
REFERENCE TERMINATION AT1} H

Al 5086-6377 3 REBUTLY 5086-7377 28480 5086-6377

A2 8502060001 | 5 i BOARD ASSEMBLY-PREAMPLIFIER 28480 85020-60001

A2CT 81802794 3 2 CRAPACITOR-FXD 3,3UF+203% 33VDC TA 28480 0180-27%4

rRICD §180~2794 5 CAPRCEITOR-FXI} 2, 30P+20% 33VDC TA 28480 0188-2794

AZC3 0160-3878 3 L} CAPACITOR~FXD LOOOPEF+20% 100VDC CER 28480 3160-3878

AZCRY 19010050 3 2 DIODE-SWITCHING 86V Z00MA 2NS DO-35 19010059

AZCR2 1801~-0050 3 NIGDE~SWITCHING 80V 200MA INS DO-35 1901-06858

AZR1 06987205 0 T RESISTOR 51.1 1% 05W F TC=0+108 1/8+T0=51RI~F

AZRD Z104-3210 [ 1 RESISTOR-TRMR 10X 10G% C TOP~-ADJd 1-TRM ~32148

BZR3 0658-7248 1 L RESTSTOR 3,16K 1% ,08BW P TC=0+100 ¢ y8~T0~3161~F

A2ZR4 21003253 7 13 RESTSTOR-TRMR 50K 10% C TOP-ADJ 1-TR 3253

AZRS 0698-7212 9 I RESISTOR 100 1% ,05W F TC=0+100 /810~ L00R~-F

AZUFL 1826-0932 0 1 IC OP AMP BRCN B-DIP-C PG HATFZ

AZTPL 03460-0535 4] 1 TERMINAL-TEST POINT .330IN 0360~0535

MPL 5001-15%0 4 1 DRESSE COVER 28488 86501-1590

MP2 7i806-1275 4 3 END COVER 28489 Ti00-1275

Mp3 5021-3587 5 1 EXTRUDER FRAME 28480 5021-3587

Mp4 7150-1276 5 1 PORT COVER 28480 71001276

MPS 2950~-0001 8 1 NUT-BEX-DBL~CHAM 3/8-32-THD <094~ TN 28480 2950-0001

MES 21%0-0016 3 1 WASHER-LE INTL T | v T T=IN-ED 28480 2130-0016

Mp7 0360~115%0 5 1 TERMINAL~SLDR LU :DRwﬁB/ﬁwSCR 28480 0360~11940

Mpa 0515-0823 a 4 SCREW-TRD~RLG .G 28480 0515-0823

MPS 1531-0289% 5 1 RRIDGE SPACER 2B480 1531~028%8

MPLO 0515-0820 5 4 SCREW-MACH M2 15526 S635X {(M2.5)

MP1l 1251-317%2 7 L CONNECTOR SGL-GB SKT 57 RND 28480 1251~3172

Mpl2 7121-4310 8 i 850210 TNENTIFICATION I 28480 T121-431L0

MP13 1400-0249 o 1 CABLE TITE L062~,625-DTA T 06383 PLTIM~-8

MP14 9211~4428 2 1 B50 210,58 ¢ 28489 9211-4428

MP13 85021~-80001 § 8 1 iy 28480 85021-80001

MELE 5952-0648 g 1 REF; 28480 5352~0948

MPL7 9211-0126 G CA 28480 92L1-0126

W1 8120-3804 1 POW 28480 §120-3804

See introduction to this section for ordering information
66 *Indicates factory selected value

Replaceable Parts _ Model 85021A/B/C



8R0218

MP10
MP3 {ON BACK)
MP3 {NOT SHOWN) Ji {4 PLACES)

MP8

{4 PLACES) \\

Al

. MP11
{2 PLACES)

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 outliined in Section VIII, Service, of
this manual will automatically void the
warranty. Damaged connectors can be repaired
or replaced only by Hewlett-Packard.

Figure 6-1B. 85021B Replaceable Parts Identification

Figure 6-1B. 850218 Replaceable Parts Identification

Model 85021 A/B/C Replaceaﬁle Parts




Table 6-3C.  Model 85021C Replaceable Parts

Reference HPPart ¢ Q - Mir
: t 1 Description Mfr Part Number
Designation | Number |D Y P Code
AL 50867399 1 1 BRIDGE ASSEMBLY (INCLUDES CONNECTORS 28480 5086-739%
JL RND J2 AND .
REFERENCE TERMINATION AT1}
al 50866300 9 REBUILT 5086-7399 28480 50866399
A2 85020-60601 | 5 1 BOARD ASSEMBLY-PREAMPLIFIER 28480 85020-60001
A2C1 0180-2794 5 2 CAPACITOR-FXD 3.3UF+20% 35VDC Ta 28480 0180-2794
A202 0186~2794 5 CRPACITOR-FXD 1.3UFT20% 35VDC TA 28480 01802794
A2C3 0160~3878 £ 1 CARACITOR-FXD 1000pF+20% 100VDC CER 28480 0160-3878
A2CR1 1901-0050 3 2 DIODE~SWITCHING 80V 200MA 2NS DO~35 1961-0050
RICRZ 1901-0050 3 DICDE-SWITCHING 80% 200MA 28§ DO-33 1301-0050
R2R} 0698-7205 0 L RESISTOR 51.1 1% .05W F TC=0+100 TO-5IRI-F
A2R2 2100-3219 ; 1 RESISTOR-TRMRE 10K 10% C TOP-ADJ 1-TRN 210
K2R3 0698-7248 1 1 RESISTOR 3.16K 1% .05W F TC=0+100 0-3161-F
A2R4 2100-3253 7 1 RESISTOR-TRMR S0K 10% ¢ Top-aBJ L-7Tax 13
AZR5 0698-7212 9 L RESESTOR 100 1% ,05W F TC=0+100 'O~ LOBR-F
AZUL 1826-0932 0 1 IC 0P AMP PRCN 8-DIP-C PKG
AZEPL 03600535 o 1 TERMINAL~TEST POINT .330IN Al 6-6538
Mel 5001~15%0 4 1 DRESS COVER 28480 5001-1590
ME2 7190-1275 4 3 END COVER 28480 TE08-1275
MP3 50213587 5 1 FXTRUDED FRAME 28480 5021-3587
MP4 7100-1274 5 1 PORT COVER 28480 7308-1276
MP5 2050-0001 8 1 NUT-HEX~DBL-CHAM 3/ 8480 2850-0001
MES 2190~00L% k} 1 WASHER~LK INTL 2190-0016
Mp7 03601180 5 1 TERMINAL-SLDR GR-83/8-5CR 28480 0366-1198
] 05150823 8 4 SCREW-THD-RLG 28480 0516-0823
MPY 15310289 5 1 BRIDGE SPACER 28480 15310289
MPLE 0515-0820 5 4 SCREW-MACH M2X 15525 9638X (M2.5)
MP1L 12513172 il H COWNECTOR SGL-CONT SKT Shz RED 28480 12531-3172
MP12 7121-4512 2 1 ICATION L 28480 7121-4512
Mp13 14000249 ] 1 DIA WYL 06383 PLTEM-8
MP14 9211-4429 3 1 28480 9211-4429
MEL5 85021~80001 | 8 1 NT ¢ 28480 85021~80001
MP16 5952-0948 9 1 LTOR 28480 59520948
MpL7 9211-0126 3 1 N-LG 8.625-TN-WD 28480 9211-0126
Wi 8120-3804 -AWG 4-COND 28480 §120-3804
See introduction to this section for ordering information
6-8 *Indicates factory selected value

Replaceable Parts
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85021C

MP10
MPa {ON BACK)
MP3  (NOT SHOWN) {4 PLACES) | S

MPS
(4 PLACES)\ \ - \ , S L

MP5 A2

CAUTION

Input Connector J1 and Test Port Connector J2
are not separately replacesable. 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 outliined in Section
VIiii, Service, of this manual will
avtomatically void the warranty. Damaged
connectors can be repaired or replaced only by
Hewlett—-Packard.

Figure 6-1C. 85021C Replaceable Parts Identification

Figure 6-1C. 85021 C Replaceable Parts Identification
6-9/6-10

Model 85021 A/B/C Replaceable Parts



SECTION VII

MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2. This manual has been written for and applies directly to
instruments with serial numbers prefixed as indicated on the title
page. Farlier versions of the instrument (with serial numbers
prefixed lower than the one indicated on the title paae) may be
slightly different in ﬂeszqn or appearance, The purpose of this
section of the manual is to document these differences.

7-3. With the information provided in this section, this manual
can be corrected so that it apolies to anv earlier version or
configuration »f the instrument. Later versions of the instrument
(with serial numbers vrefixed higher than the one on the title
page} are documented in a vellow Manual Changes Supplement.

7-4. To adapt this manual to an earlier instrument, refer to
Table 7~1 and make the manual backdating changes listed opvosite
your instrument serial number or serial numbher prefix.

7-5. For additional information about serial number coverage,
refer to INSTRUMENTS COVERED BY THE MANUAL in Section I.

Table 7-1.  Manual Backdating Changes by Serial Number Prefix

Serial Prefix Make Manual Change

85021A 85021B 85021C

2301A A
2308aA A
2311A A

7-1

Model 85021A/B/C Manual Changes
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MANUAL CHANGE INSTRUCTIONS

CHANGE A&

Page 1-8, Table 1-1:

Change the birectivity and Test Port Match (SWR) specifications

to read as follows:

85021 8506218 85021C
Directivity:
0.01 to 0.04 GHz >33 dB >36 dB >33 4B
0.04 to 12.4 GHz >40 dB >40 48 >36 48
12.4 to 18 GHz >40 dB >40 AB >34 4B
18 to 20 GHz ~ 540 4dB -
20 to 26.5 GHz - >36 dB -
Test Port Mabtch (SWR):
0.01 to 8.4 GHz <1.15 <1.15 <1.15
8.4 to 12.4 GHz <1.25 21,25 <1.25
12.4 to 18,0 GHz <1.55 <1.40 <1.65
18.0 to 20.0 GHz ~ <1.40 -
20.0 to 26.5 GHz - <1.75 -

Manual Changes

Model 85021A/B/C



SECTION VIIZI

SERVICE

8-1. INTRODUCTION

8-~2. This section provides instructions for troubleshooting and
repair of the 85021A/B/C Directiocnal Bridge.

8-3. CAUTION NOTES

8~4. The CAUTION sign 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 part or all of the instrument. Do not
proceed bevond a CAUTION sign until the indicated conditions are
fully understood and met.

8-5. THEORY OF OPERATION

8-6. The operation of the 85021A/B/C is described to assist with
troubleshooting procedures. Schematic diagrams are supplied 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. Troubleshootina the 85021A/B/C involves performing the
Operator's Check and the Performance Tests. If a problem persists,
refer to TROUBLESHOOTING PROCEDURES later in this section. The
troubleshooting nrocedures 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. Equipment recommended to test and mantain the instrument is
listed in Section I, General Information. If the equinment listed
is not available, equipment that meets the critical specifications
listed mav bhe substituted.

8-11. REPAIR AND REPLACEMENT

8~12. The following procedures are described:

@ APC-~7 connector repair (85021A only)

Model 85021 A/B/C Service



& Power cable replacement

@& Preamplifier assesmblv revlacement

@& Replacement of the bridge microcircuit assembhly

® Preamplifier adjustment following replacement of the bridge
microcircuit assembly ’

8-2
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THEORY OF OCPERATION

Al Bridge Circuit

RF input <
Port Ji
500
RALAKCE ARS
’g"c')"ﬂ O Test Port
Reference 500 l l Jz
Termination o HOpF 1_ 110pF i
g1500 ;HSOQ
r————~ q‘-————]
10pF 3 HOpF
Y—E £500 2500 %
Lo ™ 1
HOpF 1i0pF
;; £500 500 %
[O,POQF To Preemp
Jumperg " Board
v ‘;

Figure §-1. Al Bridge Circuit Schematic Diagram

The 85021A/B/C Directional Bridge 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
test. Placing a diode across the balance arm enables the
conversion of the microwave voltage to a 27 kHz sguare wave whose
amplitude is proportional to the return loss. The 1150-chm
isolation resistors and the 110-pF/50-ohm R~C filter serve to
isolate the balanced detector from the Wetwork Analvzer. A
property of the R-C filter is that it 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 parameters which define the gquality of the bridge are
Directivity and Source Match.

Directivitv is a measure of the residual error in the bridae. When
the test port is terminated in a perfect 50-ohm load, the detector
diode should read zero. However, because of non-symmetry due to
resistor imbalances, component placement, coaxial imbalances,

Model 85021 A/B/C Service
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Service

etc., a voltage will be output to the Wetwork Analyvzer. The ratio
of the detected voltage with a merfect 50-ohm load to the detected
voltage with a short is the directivity.

Scource Match is a measure of the impedance looking into the test
port. It is usually given as SWR. It is a function of the bridge
element values, and is independent of directivity: that is, a
bridge with very good directivity could have poor source match.

A2 Preamplifier Circuit

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

The functional center of the preamplifier circuit is a low-noise
operational amplifier Ul wired in the non-inverting configuration.
The gain of the preamplifier is controlled by R3 and R4 (Gain =
1+R4/R3). The gain mayv be varied from 1 to approximately 17. R4 is
the GAIN adjustment and compensates for the sensitivity of the
bridge diode.

The input impedance adjustment R2 (7) 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 capacitor C3 form a
decoupling network which keeps RF signals from the input of the
overational amplifier.

Rl is placed in series with the non-inverting input of the
operational amplifier Ul to prevent the input signal from shorting
to ground through the 10k potentiometer R2Z,

Model 85021 A/B/C
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Figure 8-2. A2 Preamplifier Component Locations Diagram
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Model 85021 A/B/C

Figure 8-3. A2 Preamplifier Assembly Schematic Diagram
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Step Test Recommended Action
1 Cable Continuitv Fail Replace Cable Wl
Pass
¥
2 Inovut and Ingstall
Test Port Fail Replacement
Resistance Bridge Circuit
Pass
4
3 Preamplifier Fail Remair or Replace
Preamplifier
Pass
Y v
Reconnect
85021A/8B/C
Bridge and
Retest
85021A/B/C
Bridge
is repaired
and ready -1 Fail
for use,
k4
Return to
Stev 1 of
this
Figure.

8-6
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Figure 8-4.  Troubleshooting Flow Diagram
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TROUBLESHOOTING PROCEDURES

If a problem persists following the Operator's Check in Section
ITI and the Performance Tests in Section IV, perform the
troubleshooting procedures outlined below to isolate the cause and
correct the problem, Refer to the troubleshooting flow diagram in
Figure 8-4., Instructions for repair or replacement of defective
components are provided following the troubleshooting procedures.

CAUTION §

The 85021A/B/C Directional Bridges contain
microcircuits that are 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. Wever
touch the center contacts of the
connectors with the fingers. Ground the
leads 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 85021A/B/C for
troubleshooting and repair vurposes, proceed as follows:

1. (8502]A ONLY). Usinag a thin 1/2-inch oven-end wrench (see

Table 1-4), remove the coupling nut from the APC~7 test port
connector.,

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

3. Remove the port cover.

4. Slide the top dress cover out of the grev hridge housing. The
interior of the 85021A/B/C is now accessibhle.

Cable Continuity Check

1. Use a digital multimeter 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 Wl connector
pins and the corresponding wires,

2. If there are discontinuities in anvy of the wires replace cable
Wl, following the instructions ocutlined under Revair and

Model 85021A/B/C Service



Replacement Procedures. Repeat the performance  tests in
Section 1V.

Table 8-1.  Wires in Power Cable Wi

CONNECTOR PIN CORRESPONDING WIRE

1 White {coax center conductor)
z Shield {coax outer conductor})
3 No connection

4 Violet

5 Red

Input Port and Test Port Resistance Checks

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

2. Measure the resistance from the center contact of inout port
connector JL to the center contact of test port connector J2.
The resigtance should be 33 ohms +2 ohms.

3. Measure the resistance from the center contact of input
connector J1 to siagnal ground (the black/white wire nonnected
to the microcircuit housing). The resistance should be 83 ohms
+2 ohms.

4., Measure the resistance from the center contact of test port
connector J2 to signal ground. The registance should be 83
ohms iz ohmsa,

5. If the ahove resistance measurements are not correct, the
bridae microcircuit assembly Al is defective and must be
replaced,

CAUTION

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

The bridge microcircuit assembly, including input and test

8-8
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port connectors and the reference termination, may be replaced
on an exchange basis, thus affording a considerable cost
savings. Refer to Section VI, Renlaceable Parts, of this
manual for the part numbers for new and exchange assemblies.
The procedures for replacement of the microcircuit and
subsequent adjustment of the preamplifier are described below
under Repair and Replacement Procedures.

Preamplifier Check

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

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

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

4, Connect the 8756A/8755C MODULATOR DRIVE cutput center
conductor through a 1 Megohm resistor to the 85021 A2
preamplifier inout (white/red wire). Connect the 8756A/8755C
MODULATOR DRIVE output outer conductor to the 85021 AZ
preamplifier signal ground (white/black wire}.

5. Connect the 85021 power cable W1l to the A input of the
B8756A/8755C,

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

7. FErase all memories from any storage device used with the
display.

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

9, 'Turn AZR2 fully clockwise. Adjust A2R4 from one end of its
range to the other. The dispvlay should change by about 20dB.

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

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

Model 85021 A/B/C Service



REPAIR AND REPLACEMENT PROCEDURES

APC-~7 Connector Repair (85%021A only}

CAUTION

The parts of the 85021A test port
connector described in this procedure are
the only connector parts in the 85021A/B/C
Dirsctional Bridge thit ¢an be replaced in
the field. Except for these parts, the
connectors are part of the bridge
microcircuit assembly and are not
separately replaceable. An attempt to
repair or replace the connectors, except
for the parts of the APC-T7 connector
listed here, will probably cause damage to
the microcircuit. For amy other repair, or
replacement of any connector, return the
850218/8/C to Hewlett-~Packard. Any attempt
to perform any disassembly or repair
procedure not clearly outlined in this
section will automatically void the
warranty.

This procedure explains how to replace the center contact and
coupling mechanism of the 85021A APC-7 TEST port connector. Figure
8~5 illustrates these parts. For revlacement part numbers see
Section VI of this manual. An APC-7 Connector Service Kit, Model
Number 11591A, is available from Hewlett-Packard. Tools for
connector disassembly, spare contacts, and instructions are
included in the kit.

Center Contact Replacement. The center contact of the APC-7
connector is susceptible to wear and damage. This contact is a
small four-oronged collet which snaps into a recess in the center
conductor and is held there by spring tension. DO NOT REMOVE THIS
CONTACT FOR INSPECTION, as damage may occur. Examine the contact
with a magnifying glass to determine if it needs replacement. The
prongs should be equally spaced and free of burrs or wear. If the
contact is removed do not re-use it. To replace the contact
proceed as follows:

1. Position the connector with the center contact facing down.

Tap the connector lightly so that the contact protrudes
slightlv.

2. Use an APC-7 contact extractor tool, HP part number 5060-0236.
Open the jaws of the extractor by pulling back on the arms,
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and insert with the jaws open over the center contact.

3. Allow the jaws of the tool to close, and pull straight away
from the connector without twisting,

4. 1Insert a new contact into place by hand, applvina only enocugh
inward pressure to snap it into vplace.

— Wz COUPLING
= @ SLEFVE
= “g%géé

T
THANILTIES 1
itk ﬁ
// [NNER
T CONDUCTOR
0 % s CONTACT
é;" 7
s COUPLING NUT

Figure 8-5.  Replaceable Parts in 850214 TEST Port Connector

Coupling Mechanism. The coupling mechanism includes the couplina
nut and thes two-piece coupling sleeve assembly shown in Figure
8-5. Both of these parts can be replaced without damaging the
conductors. The special svpanner wrench required for this
procedure, HP vart number 5060-0237, is included in APC-7
Connector Service Kit 11591A. To remove the couvling mechanisn
proceed as follows:

1. PFullv extend the counling sieeve by turning the coupling nut
clockwige, to nrovide a guide for the spanner wrench.

2. Alian the wrénch so that hoth peags engage the holesgs in the end
of the counling gleeve assembly.

3. Turn the coupling nut counterclockwise to screw it over the
threads of the spanner wrench.

4. Unscrew the sleeve assemblv bv turnina the wrench
counterclockwise.
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To install a new coupling mechanism, set the coupling nut in
place on the connector first, then thread on the coupling
sleeve assembly and tighten it firmly with the spanner wrench.
(Extending the coupling sleeve helps to keep the spanner in
position during the final tightening.)
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Power Cable Replacement

Preamplifier Assembly Replacement

BLACK

WHITE

VIOLEY
COVERED BARE WIRE

TO SOLDER LUG
ON BRIDGE

Figure 8-6.  Cable 1o Preamplifier Wiring Diagram

To replace the power cable W1 or the preamplifier assembly A2,
proceed as follows:

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

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

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

4. To rewire the power cable, refer to Fidgure 8~6, Cable to
Preamplifier Wiring Diagram,

5, 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). Solder
the white/red wire to the middle pad on the preamplifier.

8-13
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3. Remove the protective backing from the aluminum foil and avply
it to the back of the frame.

4., Remove the vrotective backing from the new serial number label
and apply it over the foil backing.

5. 8older the preamplifier wires back into place. Sclder the
white/red wire to pin 2 on the bridge housing (see Figure
B-7). Solder the white/black wires to pin 1 and the bottom of
the solder lug. Be sure that pin 1 and the solder lua are
wired toagether.

6. Slide the dress cover back into place.

7. Replace the port cover and its screws. Replace the APC-7
coupling nut on the test port connector if the Directional
Bridge is an 85021A,

8. Perform the preamplifier adjustment procedure outlined bhelow.

8-16
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Preamplifier Adjustment Fecllowing Replacement of the Bridge
Microcircuit

Normally no adjustments are required on the 85021A/B/C Directional
Bridges. However, if the internal bridge microcircuit is replaced,
the adjustment described here should be performed to compensate
the preamplifier for the individual diode characteristics.

NOTE

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

Description
The input impedance and gain of the preamplifier assembly are

adjusted alternately with the Z and GAIN potentiometers, while the
attenuator tracking is observed on the Network Analyzer display.

POS 7 SWEEP
BLANK 4

_.
=

SWEEP POS Z
OUTIN ¢

= q
g | scaian
SWEEp (| .90 O .0 ¢ RF e | METWORK
CSCILLATOR mm:ﬁ: san S o8R8 O - ' PLUG-IN _{_:, = ANALYZER
A
STEP
ATTENUATOR
NOT
TermixaTED
BRIDEE

Figure 8-8.  Preamplifier Assembly Adjustment Setup

Equipment

Scalar Network Analvzer . . o « « « « ¢ o o = HP B8756A
Sweep Oscillator e s s o 4 e w e e e e w e HP 8350A/B
RF Plug-In e o s s & & s s s 5 & a2 s e o s HP 83592A
Step Attenuator . . ¢ 4+ & . o« HP 84958 (Calibrated)
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NOTE

If a leveled cutput power of +13 dBm
cannot be obtained from the Sweep
Oscillator RF Plug-In, use a Model B447%
Amplifier at the Plug-In RF output.

Procedure

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

2. Connect the egquipment as shown in Figure 8-8. Allow the
equipment to warm up for 30 minutes.

3. On the 8350A/B, vpress. [INSTR PRESET] [SHIFP] [CWl [2Y [01 (9]
iMHz], Plug-In [POWER LEVEL] [11 [3] [dBml. Make sure that [|[]
MOD] is on.

4, Set the B756A as follows:

CHANNEL 2 & & v v o & o o o o o« & OFF
CHANNEL 1 . & & ¢ v o « o s « « « . ON
MEAS PWR & & v v v o & o o o o + . A
REF LEVEL & & v v o o o o o o o« « 0

SCALE . o ¢ ¢ o« ¢ o o o o o 10 DR/DIV

5. Set the attenuator to 0 dB. Set the REFERENCE POSITION near
the top of the screen. Adiust the REFERENCE LEVEL to coincide
with the REFERENCE POSITION. (The reference level should be 0
dBm +2 4B with an input signal of +13 dBm.)

6. Set the attenuator to 20 dB. On the 85021A/B/C, adjust A2R2
{Z) to position the trace on the graticule line 20 dR below
the reference.

7. Set the attenuator to 0 dB. On the B8%021A/B/C, adjust A2R4
(GAIN) to reposition the trace at the reference.

8. Iterate between the last two steps until the trace is on the
graticule line +0.5 4B at both stepns.

9. Step the attenuator in 10~4B steps to 50 AB. Check that the
traces at all steps are spaced at 10 dB intervals +0.5 AR on
the displav. If the trace is not tracking at 1N-dR intervals,
iterate between 0 dB and 40 AB of attenuation while
compensating the GAIN and Z adjustments as desaribed ahove,
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Figure 8-9.  Preamplifier Assembly Adjustment Locations
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{HE

YonDgAwa Hewtel-Packard Lid.

Mita Misui Hutding

1-4-73, San-ng-maty

HITG, tharagi 330

Tel: (92G2; 257470

CHOME

Yokogawa Hewfell-Packas |16

Sumatoms Seime: Nagoya Sldg.

i1-2 Shunér sasajimia-cho

Nakamura-iu

HAGOYA, hichl 450

Yot {067) 3T1-61T1

CHOMESE WS

¥okagaws Hewled-Packard Lid

Chuo Bidg . 4th oo

5-4-20 Nishenak aima

Yodogawa-ku

OSkKE, 532

Tal: 106) 304.802

Telex; YHF(ISA 523-3624

A 0H Cut CS E P P

Yoxogawa-Hewlelt-Packard Lig

27-15, 1-chome

Yahe

SAGAMIMARASHE PREF, 228

Tel: 427-591311

Telex: 8812

G

Toxogawa-Hewieti-Dackard Lid

Shinjuky Bai-ich: Seimei 67

2-7-1, Nishi Shinjiky

Stupakar by, TOKYQ 1860

Tel: $3-348-4811-5

CHE

Yarogaws-Hewietl-Packard Lid.

3-28-21 Takmilo-Higashi

Sugiameku TOKYQ 158
EAEARN]

Yosngwa- Hewlet Packard 11
Yasudasemel Yokohama
Highiguch: Bidg,

3-304 Tasuya-cho
Kanagawa #u

YOROMAMA, Kanagawa, 22t
Tel: t085; 31201252

CHOME

JORDAN

Movasrer Gousins Company
A0 Box 1387

hESAN

Tek 2AGO7, 38907

Telex: 21456 SABCG JO
CHEMP

[} SALES & SUPPORT OFFICES

Arranged alphabeticaily by country

KENYA

ADCOM L1d, Inc.

City House, Wabera Steot
P Box 30635

Tei: 331955

Telew: 22638

M

KOREA

Lamsung Electionics Compuler
Divigion

PE-BET Yeoksam-Dong
Kangnaes-Hu

6 Bor 2275

SEOUL

Tel 5557555, 555-5447
Telox: KZ7364 SAMSAN
ACHGMESEMP

KUWAIT

A-Khaldya Trading & Comraching
£.0. Box 830 Safat

KA

Tel: 42.4970, 41 1726

Tefer: 2431 Argag ki

CHEM

LUXEMBOURG

Hewlell Packard Beigium 5 ANV
Bivel o la Woluwe, 100
Wplswogsl

B- 1200 SRUSSELS

Tal (2] 762 3260

Talex: 494 patober: bru
ALHOMIS EMPP

MALAYSIA

Hewkerl-Packard Saies Malaysz)
Sen. Bhe,

181 Fioor, Baagunan Sritrefs
RERITan

Jaran Semaniat, Damansara Heghts
KUkt h LUMPUR 23-03

Tel: 543022

Telex; MAZIG 1

BLHEMPY

Profed Engingering

Lot 319, Sztox Road

FGBor 1817

Kuching, SARARAK

Tel 53544

Tafex: M& 70304 PROMAL

Catve: PROYELENG

AEM

MEXICO

Hewlefl- Packard Mexicana. S.4. de
[

Av. Perferico Sur No. 5501
Tepepan. Xochinsice 8GR0
HEXICO OITY

Tek 18G51 R76-4600

Teres. G17-74.567
ACHESEMSP

#MOROCCO
Dolbeay

81 e Naratoh
CASABLANCA

Tel 354 1-82. 306838
Telen: 23051, 72822
I3

METHERLANDS

Hewlett Pacisrd Nederland 8.
Van Heyver Geednarfiaan 521
KL IR 1R AMBTELYEER

PO, Box 567

M 1180 AR AMSTELWEEN

Tek [2) 47-20-21

Telex: 13 276

ACHIMGSE PP

REW IEALAND
sipwiett-Packara (.2.) Lid
59 Matulay Foas

£.0. Box 26- 183

psom, AUCKLAND

Tl 58T 158

Gatle HEWPADK Auckiand
CHIOME "
FewieH-Pacuard (N2 Lid
4-12 Cochshank Sireet
Kilbirtoe, WELLINGTON 3

#0 Box 9243

Courleray Place, WELLINGTON 1
el 877 19%

Cable HEWPACK Weliagion
CHIMEF

NCRWAY
Hewdet:-Peckard Morpe &/8
Fome Bernadatiesvel 50
£.0. Box 3558

H-5033 FYLLINGSOALER (BERGEN)
ek 105} 16-55-46

Tetex. 16621 hpnas n
OHCME

Hewiett-Packard Norge &/S
Destesnanien 18

PO Box 34

N-1345 QESTEWAS

Tel 402) 17. 1180

Telex; 16621 hymas n

A* OMEMS P

PAKISTAM

Mushko & Company Lid
1.6, Street &3

Sector F8/1

TSLARABAD

Tel 26875

Cable FEMUS Rawaiping
AEM

Mustico & Company Lt
Gosman Chambers

Abduliah Haroon Road
KARACH! 0302

Fel: 311027, 512927

Telex: 2894 MUSKG X
Labte: COOPERATOR Karach
AFMAY



PARARA

Elecirdnico Batbos, 5.4
Calle Samuel Lewis, Ed. Alfa
Apatiaca 4929

PANASIA §

Tet 64-2700

Telex: 3438 ELECTRON PG
ACMEMP

PERL

Ol Glectry Médicn 5.4

Los Flamencos 145, Sar tsidro
Cagitg 1030

LA 1

Tei: 414325, 41-3703

Telex; Pub. Booth 25305
ACMEMP

PHILIPPINES

The Onling Advanced Syslems
Corporatisn

Fico House, Amorsol Cor. Werea
Siraat

Leganpl Wlags, Makasi

L0 Box 1510

Meirg HAKLA

Tel: 85-35-61, 85-34-81, 853221
Tofpa: 3274 ONUINE
ACHESEM

POLAND

Brro Intarmasy Techmczney
Hewlett-Packaid

o Stawki 2, 6P

PLIO-R50 WARSZEWE

el 38-59-52, 386743
Telex: 812453 hepa pf
PORTUGAL
feipcka-Empresa Fécnica de
Eqipmentos Fécitices S.ari
Aud Rocrige ¢ fonseca 103
PO Box 2831

P-LISBON |

Tek {19) 58-60-72

Teiex: 12598

CHESEP

ROMANIA

Hewlett-Lacn aret Reprezenianty
Bovlevard Kicolae Baicescy 16
BUCURESTI

Talr 130725

Telex: 10440

SAUDI ARABIA

Madzen Elpctranic Estabishimant
PO Box 183

ALKROBAR

el 8647678

Tefes: §7HIE

Catde- ELECTA AL-KHOBAR
CHESEMP

Hodetn Electronic Esfablishment
2.4 Box 1228 Baghcoacian Strest
JERDAR

Tel: 8420229

Telex ¢01035

Catle: ELECTA JEOLAN
CHESEMF

Mocein Feclonc Estabshment
PO Box 2728

RiYADH

el £01-07 15, 49 1-3387

Telex: 260758

CHOSEMF

SCOTLAND
Hewlet-Packard Lid
SOUTH QUEENSPERRY
Wesl tpthusn, FR30 96T
G8-Scatianc

Fer 4031+ 3211488
Teiex 12682
ACHIMCEEM

SIMGAPCRE
Hewlelt-Packard Singapare {Ply 3
Lk

F.0. Box 58 Mexandta Posi (llice
SINGAPOAE, 9115

&th Flog, Ingheane House
4B0-452 hlexendra Road
SINGAPORE 5511

Tek 31788

Teiex: HPSGEC RS 34209

Cabie: HEWPACK, Singagore
ACHLSEMEP

SOUTH AFRICA
Hewies-Packard South Afca [Pty |
g

P.0. Box 120

Howatd Flace

Bing Pack Centet, Forest Drive,
Pinglands

CAPE PROVINGE T450

Tat 537455, 53 1956, 537457
Yodgn: 5T-20006
ACHLMEMSP

Hewiet Packaid South Africa (Ply)
Lig

PO Bes 33345

Glenstanta 0010 THANSVAAL

15t Ficor East

Constaniia Pary Petge Shopping
Cenise

Constanta Parx

PRETORIA

Tel: 952053

Teks. 32163

CHE

Hewiell Patiarg Souh Africa {Piy 1
Lid

Private Bag Wentywasd

SAHDTON 2144

Tel: BOZ 51%¢, B02-5125

Talex 4-20877

Cable- HEWPACK johannestarg
AGHCMLSEMSS

SPAN

Hewdell-Packard Espafiols 5.4
c/Enlenra. 321

£-BARCELORA 29

Tel: 43) 322-24. 5%, 3217354
Yetex: 52600 hpoee
ACHCMCS EMSP

Hewdell. Packard Espahola 5.4
ofSan Vicente S
Edilicio abia 4.7 8
E-BRBAD ¢

Tel: ) 23-8306, 14} 23-8206
ACHOMEMS

Hewiell. Packard Espafiola 5 A
Caile Jere2 3

E-HADRY) 16

Ter: {3) 4582500

Telex; 23515 nge

ACME

SWEDEN

Hewlell-Fackard 1Scrwaur) AG
Skalhplisgatan G, Kista

Box 198

S+ 1629 SPANGA

Tet: {08} 7502000

Tatex 854-10721

ACHOMCS EMS P
Hewlell-Fackard Sweriga AR
Frosfallisgatan 30

42137 VASTRAFROLUNDA
Tel {031) 49.04.50 .
Vaign: 1854} 1072t {vin SPANGA
aoffice)

CHOMEPR

SWITZERLAND
Hewdott-Packard (Schweizi AG
24 Cheman Endleay Bloc
CH-1210 LE LIGNON-Genevs
Tel 10224 96-03-22

Tefex: 27331 hpag ch

Cable: HEWPACKAG Geneva
ACMEMS P

Hewietl Pacxard (Schweiz) AG
Aimnend 2

CH-BB6T WIDEN

Tel: {571 50141
Telex: 53933 hpag ¢th
Catle: HPAG CH
ALHCMOSEMS P

SYRIA

(Genaral Electionic Ing

Ms fasta-Ahnat €60 Kays Steel
P.C. Box 5787

DANASCUS

Tel 332487

Telex: 11215 [TIKAL

Cable: ELECTROBOR BAMASCUS
13

TAIWAN

rawlott-Packard Far Fas: Lid
Tamwan Banch

5ih: Fioer

206 i Hwa North Rsad
THIPEE

Tek(G2) 1940404

Cable: HEWEAZK Taiged
ACHEMCEE s

THAILAND
Linimess

30 Pagpang Ave., Suiwong
BARGKLK 5

Tet: 234 001 234 087
Tefex: 84439 Simonco TH
Cabie: UMMES4 Bangkok
ALEM

TRINIDAD & YOBAGO
Caribbesn Telecoms Lig
SOG4 dprninghanm Avenue

P.G. Box P37

FORT-GF-SPAIN

Tel 244213, 5244214
Telex: 235,272 WUGLO WG
ALHEMP

TUNISIA
Yunisie Electronique
37 Averue cie Ia Liberie

TUHIE
Ter 280144
EP

TURKEY

Tekmim Compaty Lid.
vt Dadidesi No. 7
Kavaxiicere, ARKARL
Tel: 276800

Telex: 42158

£

UNITED ARAR EMIRATES
£mitae i,

Ad Box 1847

SHARIAH

Tei: 354121, 354123

Taipx: 68 136 Emitac Sh
CHESEME

UNITED XINGDOM
soo; GREAT SRITAIN
SCOTLAND

UNITED STATES

Alabgma
Hewfell-Fackard Ce.

PO Box 4207

8290 Whiresburg Drive, SE
HURTSHLLE, AL 35800

Tel: (203} 88 1-4591
CHEM.ESEM”

Arizona
Hewlett-Packard Do
2336 Easr Magnoea Steet
PHOEKH, A7 85034

Tel: (602 2YLE00G
ACHIMISE MS
Hewfett.Packans Go
2424 Egst Aragon Rsad
TYCHOK, A7 BETDE

Tel: (602} B8T-463¢
CHEMS "

Cailfornia
Hewlett-Packsid Ca
TE21 Cannga Averue
CANDGK BARK, CA 31304
Tek {213) 7028300
ACHLSER
Rewietl-Packad Ce.
1430 £as! Qrangethpme
FULLERTON, TA 92621
Tek (714} 810, 1000
CHEM G5 EMP
Hewlett-Packat s Ga
3930 Lankecshim Bivd
HORTH HOLLYWOOR, TA 91604
Tel.{213) 771282
Hegional Headquatters
Hewlet-Packacd Co
3200 Hitview Averne
PALO ALTO, CA 94304
et (415 §57-8000
CHEOSE
Hewled-Packard Co
S45 W, Norih Market Bowevard
SACRRRENTC, CA G5834
Tt {916 §28- 7222

At LHOSEMS
HewlettPackardt So
06 Asto Drive

£.0. 8ox 23333 $aH BIEGD, CA
G123

Tai {714 279-3206
CR.CHCSEMP

Hewlel-Packar G2
3600 Scotf Boulevard
SARTA [LARS, A 95050
Tel: (408) 988-7060
ACECMCS £ MP

Calozado
Hewlet:-Packart Ga

24 inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303 171-3455
ALHLMOSEMS

Consseticut
Hewlet-Packard Go

A7 Banes industrial Road Sout
PO 8o 5307

WALLEKGFORD, T (5442

Tel: {253) 265-T801
ACHLMISEMS

Florida

HewletPackard o,

£.0. Box 14210

2807 N B2nd Sheet
FORT LAUGERDALE, FL 33387
Te3 {305) 873-2608
CHOSEMP
Hewlett-Packard So

A080 Wondcack Drive, ¥132
Brownet Bulding
SACKSONWILLE, £2, 32207
Tel. (304) 3080662

CrE ME
Hewlett-Packars Lo

P40 Box 13910

S177 Lake Eenc: Drive:
OREANDO, 1 J200%

Tel {305) B5%-2906
ACHIMCS.E MS
Hewfefl-Packard Ca.

STS0 Hortn Hogver, Suite 123
ThERA, FL 23614

Tel- (813} 872-09G0

AT CHOMCSE M

Georgia
Hewlelt-Pacxard Co.
.0 Bax 5005
ATCAKTA, GA 30348
2060 South Park Place
ATLANTA, A 30333
Ter 1464) §55. 35060
Yalaw: 810-T66-5000
ACHIMESEMP

Hewlafl-Packare Go

B0, 8ox 2303

WARNER ROBINS, GA 31099
1472 N Davig Drive
WARHER ROBINS, G4 31093
Tel: (912} 923-883 1

E

Hawail

Hewiett-Packatd Co.
Kawsiahas Piaza, Sule 196
HET Seuln King Sweet
HONOLULL, HI 46813

Tel: (808) 526- 1555
ACHEMS

Hinols

Hewialt¥ackard Co.

5201 Todview Bhive .
ROLLIKG BEADOWS, [ GO0
Tel: 1312 255-9800
ALRCMOSE WP

Indiang

Hewelt-Packard (o

F Q. Box 50807

7301 He. Shadeiand Avenue
BiDIMAPOLIS, BY AGZE0

Tel: t317) 8421600
ACACMISEMS

lowa

Hewden-Packard Ceo.

2415 Heinz Road

HWACETY, B 02240

Tei: {319 3611020, 3668477
CHE" MS

Louisiana

Hewlen Fackard Co
.G Box 1dg
KENHER, LA TODAZ?
360 James Drive East
DESTARAR, L4 TUO4T
Tek (5041 457 4100
ACHCSEMS

Maryland
Howlat-Packare So
7121 Stancard Drive
HANOVER, 140} 21076
el (3013 7RETI00
ACHCH.CS.EMS

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel (301) S4B-B3TE

Telex: T15.628-9685
AGRIMOSEMP

Massachuaetis
Hewsell-Packard (o
32 Hartwedl Avenue
LEXIMGTON, Mi 02173
Tel: [517) 861-866D
ACACMIS.EMP
Michigan
Hewszll-Packard Co.
2855 Restarch Orive
FARMIFGTON HELS, M 48024
Tel: (313) 4TG-6400
A.CHCMIS.EMP

Minnesota

Hewiell Packard Co.
2025 W, Larpenteut Ave
ST.PAUL, MW 35113

Tel: (513) Go4- 1400
ACHCMCSEMP

Missouri

Hewiell Packard Co.
11131 Colosada Avenue
KANSAS CITY, M5 64137
Tel: (818) 7458000
Telex: §10-77 +-2087
ACRCMECSEMS
Hewiell Fackaid Co
1624 Execulive Parkway
ST. L0, MO 63141
Tel: {314) 876-0200
ACHCSEMP

New Jorsey
HowlediFackard Co
Grystal Brook Prolessional Buiding
Route 35

EATONTOWY, NJ 07724
Tel: (201) 542- 1384
ACTET P
Hewletl-Packard Co
W20 Gendury Road
PARAMUS. NI 07852
Tel: [201) 285 5600
ACKCMCSEMP

Hewlett Packard Co

80 Kew Fngland Av. West
FISCATARAY, HJ (B854
Yot (2311 981- 1160
ACHCHOSE

New Maxico
Howlet:Packard Co

0. Box 11634
ABUOUERDUE, M BY 112
1TH00 Lomas Blvd NE.
ABUGUERQUE, NM BT 123
Tel: (505 28¢- 1330
Telex: 310-068- 1185
CHOSEMS

Now York
Hewle\-Paciart Lo

5 Computer Brive South
ALBENY, NY 12205

Tek (518) 458- 1550
Telew: 7104454631
ACHEMS

HewlethPackatd Go.

200 Lross Keys Office
FAIRPORT, NY 14450

Tek: {78) 223-6950
Tl 510-253-0082
CH.CMCS.EMS
Hewlett-Packard Go.
7641 Herry Slay Bivd
LIVERPQOL, NY 12084
Tef: {315} 4311620
ACHEMEMS
Hewlelt-Packard Co.

No. 1 Pennsylvania Plaza
55th Fino:

34t Street & 8tk Avenue
HEW YORK, NY 10119
ek {212} 971-0600
CHLBE" M*

Hewlen-Packar (o

3 Crossways Pak Wes!
WOODBURY, NY 11797
e {516) 2210300
Tatex: 510-221.2783
ACHIMCSEMS
Norts Carotina
Hewlott.Paekans Ga
£.0. Box 268500

56656 Roanae Way
GHEENSBORO. HC 27450
Tei {919} 852 1R00
ACHLMCSEMS

Ohio
Hewdatt-Packard Co
16500 Sprague Aoad
CLEVELAND, D 44130
Fei 1216} 2431300
Toign: -323-9430
ACHLMCE L WS
Hewlett-Packan Lo,
952 Crupper Ave,
COLUMRYS, O 63229
Ter 1614} 4361041
CHLMCSE®

Hewletl Fackard Co.

P& Box 280

330 Progress Rd,

DAYTON, OH £5448

Tek (313} 853-8202
ACHCALE " M5
Oklahoms
Hewiet-Fackard o,

PO fe 32008
OKLAHOHA OITY, OK 73123
304 K. Meridian Avenug, Suile 4
QXLAHORA CITY, O/ 73107
Tet. (405) G4E-9489

AT CHE MS

Cragen
Hewledl-Packaid Lo,
9255 8. W. Pioneer Courl
WILSORVIELE, OR S757¢
Tet {303} 662-8000
ACHLSE" MS

Pornsylvenia

Hewlet| Packard Co,

1021 8th Avenge

King of Prussia industial Park
KING OF PRUSSIA, PA 19408
Tel {218} 265-7000
Telex: 516-560-2670
ACHCM.CS £ MP
Hewltil-Packatd Lo

111 Zeta Drlve
FITYSBURGH, PA 15238
Tek: {412} 782-0400
ACHCSEM

South Cerollza
Hewieit -Peckatd Lo,

PG Box 21708
Brooksior Park, Suite 122
1 Harbison Way
COLUMEI, SC 26210

Tel: (803) 732-0400
CHEMS

Taxag
Hewlet-Packare Co.
Suita 310w

TROG Shoalcreck Bivd
AUSTN, Tx 78757

ok {512) 458-1143

E

Hewdett-Packarg o,
Sude G- 110

417t North Mesa

6 PASG, TX 79902

el {B15) 533-3555, 5334489
CHE* M8*"
Hewiet:-Packard So.
P0. Box 42818
HOUSTON, TH 77042
10535 Hatwin Stioet
ROUSYON, T 77035
el 17 43} 7766400
ACHOMCSEMP
Hewlett-Packard Go
£.0. Box 1270
FCHARDSON, TX 75080
438 £, Camphedl Rd,
ACHARDEON, TX 75081
T (214) 2316101
ACHLMCSEMP
Hewlea-Packard o,
PO, Box 32999

SAN ANTONIS, TH 78216
020 Centeal Parkway South
SAH ARTONIG, TN 78232
Tek {512} 494-9338
CHCSEMS

Utah

Hewler-Packard Ca.
P.0 Box 26626

3530 W. 2130 South
BALT LRKE CIYY, UT 84119
Tal {801} 974- (700G
AGHOSEMS
Virginia
Hewigth-Packard Co.
P.0. Box 9668

2914 Hungsry Spring Road

. RICHHOND, ¥A 23228

Tel: (604) 235-3434
AEHCS.EMS
Hewletl-Packard Co,

316 Pelers Creek Rzad, NW,
ROANOKE, wa 24010

Tef: {703} 563-2808

CHE®"

Washingion
Hewlet-Packard Co
5815 B.E 37t Street
BEELEVUE, WA SBOGE
Ter: 1206} 643-4000
ALCHCM.GS EME

Wisconsin
Hewlett-Packard Co.

160 &, Sunny Sloge Hoad
BROOKFIELD, W 53065
Tek 1414) 724-8800
ALHESE" v

URUGGUAY

Pabio Ferrando SAC. el
Avenida Maia 2877
Cavite de Gomea 370
HONTEVIDED

Teid. 80-2588

Tetex: Public footh 901
ACMEM

U.8.8.R.

Hewistt-Packard Co
Representative Office
Paksgyshy Bhd. 4417 KV12
MOSCOW 105000 Ter 2842024
Telex: TS5 HEWPACK SU

YENEZUELA

Hewlett-Fackard de Venezuets G.A.
Apartade 50833

3A Teansversat Los Riices Novle
ftficio Segie

CARACAS :07%

Teb 2304333

Telex: 25146 HEWPACK
ACHLSEMEP

YUGOSLAVEA
fskig-Commerce-Appresemtativn of
Hewigl-Packate

Sava Centar Dewgarya 30
Mitanljiz Popovica §

11170 BEOGRAD

Tel 638-767

Telex: 12042, 12322 YU SAV CEN
Iskid-Coimmercs-Represeniation of
Hewiett-Packsrd

Koprska 46

1000 LIIBLIESE

Tel 321574, 315578

Tedex,

ZIMBABWE

Fiet Technicat Safes
45 Kefvin Road, North
P8 2458

SALISEuRY

Tet 705 231

Telex: 4-122 Ar
CEMF

i there is no sales office ksted for your atea, confact osa of these

Teadquartars offices.

KORTH/CENTRAL AFRICA
Hewlzt-Packard S.A,

7 Rue du Buis-dutan

CH- 1217 MEYRIN 2, Swilzetiang
Tel: (022} 99-95-51

Telex: 27435 hpse

Tabie: HEWPACKSA Genave

ASEA

Hewlat-Packard Asia Lid.

8in Fioor, Sun Hung Kat Center
3t Hatbor Re.

GPD. Box 705

HONG KONG

Tel: 5-822 321%

Telpx: BEETE HEWPA HX
Caie: HP ASIA 1,31 Hong Kong

CANADA

Hewlelt-Packard Lanada) Lid.
BBTT Goreway Drive
HISSISAUGH, Ontaris L4V 1MB
Tel: iA 165 678-9430

Telex: 816:492-4246

EASTERN EURQPE
HewisthFackarg {es.m.b b
Wehlistrasse 29

Box 7
A+ 1205 YIENNA
Tel: (222} 35 16-210
Telex. 358237135086

NORTHERN EUROPE
Hewiet-Packard 8.4,
Uilenstede 475

.- £183 AG AMSTELVEEN
The Nethetiands

P.0.Box 996

NL- 1180 AZ ARSTELYEEN
‘The Nathefiands

Tel: 20 437771

OTHER EUROPEAR
Hewigl-Fackard 8.4,

7 Bug dy Beis-tladan

CH-1217 HEYRIN 2, Swilzeriand
ek i022) 99-96-51

Telex; 27835 hpse

Cable: HEWPACKSA Geneve
(Offices & the World Trade Centery

MEDITERRANEAN AMD
MIDOLE EASY
Hewieli-Packard 8.5,
Mecelianean ang Middle East
Cparstions

Awina Centre

32 Kifissias Ave.

Amaroyssion, ATHENS, Greece
Tel: 808-0356 808.0428
Telex: 21-8588

Cable; HEWPACKSA fthens

{71 SALES & SUPPORT OFFICES

Arranged alphabetically by country (cont.)

EASTERN USA
Hewleit-Packard Ca.
4 {noke Chery Road
fockyille, WD 20860
Tel: (301) 258-2000

MIDWESTEAN USA
Hewlelt-Packard Ca

5201 Toliview Drive
ACLLING BEADCWS, & 60008
Tk {312} 2550600

SOUTHERN USA
Hewlev-Packard Ca.

5.0, Sox 105003

A58 intersiate N, Pakway
ATLANTA, GA 30338

Tel; (404) DE5- 1500

WESTERN LUSA
Hewlel-Packerd Co,
3630 Lankersim Blvd,
106 ARGELES, G4 91804
Ter (213 BT7- 1282

OTHER INTERNATIONAL
AREAS

Hewlelt-Packatdt Co.
intercondinentat Heacguarars
3485 Deer Greek Road
PALDALTO, GA 84304

el {415) BS7- 1601

Teigx: 034-8300

Cable: HEWPAGK

14 Aprit 1562






