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Model 86632B

General Information

SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains all information required
to install, operate, test, adjust, and service the HP
Model 86632B Modulation Section plug-in.

1-3. The various sections of this manual provide
information as follows:

a. SECTION I, GENERAL INFORMATION,
such as description, specifications, accessories, and
recommended test equipment.

b. SECTION II, INSTALLATION, provides
information relative to incoming inspection, prep-
aration for use, mounting, packing and shipping.

c. SECTION III, OPERATION, provides
information relative to operating the instrument.

d. SECTION IV, PERFORMANCE TESTS,
provides information required to ascertain that the
instrument is performing in accordance with
published specifications.

e. SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument after repairs.

f. SECTION VI, REPLACEABLE PARTS,
provides ordering information for all parts and
assemblies.

g. SECTION VII, MANUAL CHANGES,
contains backdating information to make docu-
mentation in this manual applicable to all earlier
versions of this instrument.

h. SECTION VIII, SERVICE, includes infor-
mation required to service the instrument.

1-4. Figure 1-1 shows the Modulation Section.

1-6. Packaged with this manual is an Operating
Information Supplement. This is simply. a copy of
the first three sections of this manual. This supple-
ment should stay with the instrument for use by
the operator. Additional copies may be ordered
separately through your nearest Hewlett-Packard
office. The part number is listed on the title page
of this manual.
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1-6. On the title page of this manual, below the
manual part number, is a “Microfiche’ part num-
ber. This number may be used to order 4 x 6-inch
microfilm transparencies of the manual. The micro-
fiche package also includes the latest Manual
Changes supplement as well as all pertinent Ser-
vice Notes,

1-7. SPECIFICATIONS

1-8. Instrument specifications are listed in Table
1-1. These specifications are the performance stan-
dards, or limits against which the instrument may
be tested.

1-9. INSTRUMENTS COVERED BY MANUAL

1-10. This instrument has a two-part serial num-
ber. The first four digits and the letfer comprise
the serial number prefix. The last five digits form
the sequential suffix that is unique to each instru-
ment. The contents of this manual apply directly
to instruments having the same serial number
prefix as listed under SERIAL NUMBERS on the
title page.

1-11, For information concerning a serial number
prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-12. MANUAL CHANGE SUPPLEMENT

1-13. An instrument manufactured after the
printing of this manual may have a serial prefix
that is not listed on the title page. This unlisted
serial prefix indicates that the instrument is differ-
ent from those documented in this manual. The
manual for this instrument is supplied with a
yellow Manual Changes supplement that contains
“change information” that documents the dif-
ferences.

1-14. In addition to change information, the
supplement may contain information for cor-
recting errors in the manual. To keep this manual
as current and accurate as possible, Hewlett-
Packard recommends that you periodically request
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MANUAL CHANGE SUPPLEMENT (Cont'd)

the latest Manual Changes supplement. The supple-
ment for this manual is keyed to this manual’s
print date and part number, both of which appear
on the title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

1-15. DESCRIPTION

1-16. The HP Model 86632B Modulation Section
is one of several plug-in units available for use in a
Model 8660-Series Synthesized Signal Generator
System. This model features both amplitude and
frequency modulation.

1-17. An internal oscillator provides modulation
drive rates of 400 and 1000 Hz. The oscillator out-
put is available at the front panel jack for test pur-
poses or for a synchronizing trigger for an oscillo-
scope, External modulation signal sources are con-
nected to the front panel jack and may be either
ac coupled or dec coupled.

1-18. Amplitude modulation depth is continuously
adjustable from 0 to 100% except as limited by the
RF Section and the selected center frequency. Fre-
quency modulation peak deviation is adjustable
from dec to 1 MHz (2 MHz at center frequencies
>1300 MHz) in three ranges. FM deviation is
limited by the RF Section and center frequencie

<10 MHz. -

1-19. Amplitude modulation rates are limited by
the RF Section, system center frequency, and the
mode of operation (external ac). FM rates may be
used up to 1 MHz except as limited by the RF Sec-
tion, system center frequencies <10 MHz and ac
coupling of an external source.

1-20. Programmed inputs (remote mode) may be
used to control all the functions of the Modulation
Section. Programmed data is routed through the
Mainframe to the Modulation Section storage regis-
ters. The decoded data selects mode, source, and
modulation level. The FM/CF CAL function may
also be programmed.

1-21. COMPATIBILITY

1-22. With the exception of certain unmodified
mainframes, the Model 86632B is compatible with
all instruments which make up the Synthesized
Signal Generator System. If the Modulation Sec-
tion is installed in an unmodified mainframe, the
modulation level meter reading will be incorrect in
the FM mode at center frequencies >1300 MHz.

1-2
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Refer to the paragraph entitled Modifications in
Section II.

1-23. EQUIPMENT REQUIRED BUTNOT
SUPPLIED

1-24. Mainframes

1-25. The HP Model 8660-Series mainframe pro-
vides the power, control logic, and RF signal inputs
needed to operate the Modulation Section, RF
Section, and Frequency Extension Module plug-
ins, The mainframe also serves to interconnect the
plug-ins.

1-26. RF Sections and Frequency Extension
Madules

1-27. The Model 86600-series RF Section and the
11661-series Frequency Extension Module mix the
RF inputs from the mainframe and Modulation
Section to produce the system center frequency.
Systems with maximum center frequency less than
or equal to 160 MHz do not use a Frequency
Extension Module.

1-28. EQUIPMENT AVAILABLE

1-29. Accessories

1-30. Extender cards for use in servicing the 8660
system are contained in the Rack Mount Kit (HP
part number 08660-60070) which is supplied with
the mainframe. A complete listing of the contents
is found in Section I of the mainframe manual,

1-31. Service Kit

1-32. The HP 11672A Service Kit contains inter-
connecting cables, RF cables, various coaxial
adapters,. and an adjustment tool, all of which are
useful in servicing the mainframe and plug-in units.
Refer to HP 11672A Operating Note or the 8660-
series mainframe manual for a listing and details
of the contents.

1-33. SAFETY CONSIDERATIONS

1-34. The Modulation Section has been manufac-
tured and tested in accordance with HP standards.

1-35, Documentation for the Modulation Section
and other sections of the Synthesized Signal Gen-
erator System should be received before operating
or servicing. Anyone who operates or services the
system should be familiar with safety markings and
instructions. Refer to the Safety Considerations
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Table 1-1. Specifications

Functions: Internal and external AM or FM. Both
modes are fully programmable.

Meter: 0—100% AM. FM peak deviation 0—10, 100,
and 1000 kHz for center frequencies <1300 MHz;
0—20, 200, and 2000 kHz for center frequencies
>1300 MHz.

Reduce Deviation Indicator: Lights when peak devia-
tion exceeds approximately 110% of full scale.

FM-CF CAL: In the FM mode, pressing the front
panel CF CAL button initiates a 5-second inter-
nal calibration cycle to correct any VCO drift.
This feature is also programmable.

Internal Modulation

Internal Rates: 400 Hz and 1 kHz *5%.

AM: Continuously adjustable from 0 to 100% or
maximum specified for RF Section installed,

FM:
Deviation: Adjustable from 0 to 1 MHz peak
{2 MHz at center frequencies 2 1300 MHz)
maximum specified for RF Section installed.
Not to exceed 1/10 of carrier frequency.

Distortion: Maintains minimum AM/FM distor-
tion specified for RF Section used.

Modulating Signal Qutput: Selected internal
modulation signal provided at front panel
BNC connector at level of 200 mVrms min-
imum into 10 kilohm resistive load.

External Modulation

Input Level Required:
AC Mode: External modulating signal must be
between 1 and 2 Vrms to provide proper
leveling amplifier performance.

DC Mode: External modulating signal must be
approximately 1.8 Vrms (2.0 Vrms maximum)
to maintain full vernier range and calibrated
remote programming of modulation level.

Input Impedance: 600 ohms.

1with 866014, +5%

SPECIFICATIONS

AM:
Rate: DC to maximum specified for RF Section.
20 Hz minimum in AC mode.

Depth: 0 to maximum specified for RF Section.

Distortion: External modulating signal distortion
must be less than 0.3% to meet RF Section
specifications.

;s 1
Indicated AM Accuracy (at 400 and 1000 Hz rates):
+ 5% of full scale (£10% of full scale at
center frequencies 1300 MHz).

FM:

Rate: DC to 1 MHz in DC mode, or 20 Hz to 1 MHz
in AC mode. Not to exceed 1/10 of carrier fre-
quency. Maximum usable modulation rate de-
pends on specifications for RF Section installed.

Deviation: 0 to 1 MHz peak for center frequencies
below 1300 MHz: 0 to 2 MHz for center frequen-
cies 1300 MHz. Maximum usable deviation de-
pends on specifications for RF Section installed.
Cannot exceed 1/10 of carrier frequency.

Distortion: External modulation signal distortion
must be less than 0.3% to meet RF Section
specifications,

Indicated FM Accuracy: £5% of full scale up to
20 kHz rates.

Remote Programming

Modulation Setting Resolution: 1% depth for AM; 1/50
of range selected for FM.

Modulation Setting Accuracy: +5% of setting or 1/2%
of full scale, whichever is greater.

General

Size: Plug-in to fit all 8660 mainframes.

Weight: Net, 2.6 kg (6 1b).

<100 MHz; = 7% 2100 MHz.

www.valuetronics.com
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SAFETY CONSIDERATIONS (Cont'd)
page found at the beginning of the manuals for a
summary of safety information.

1-36. Safety information pertinent to the task at
hand (installation, operation, performance testing,
adjustments or service) is found throughout this
manual.

Model 866328

1-37. RECOMMENDED TEST EQUIPMENT

1-38. Table 1-2 lists the equipment and acces-
sories recommended for use in testing, adjusting,
and servicing the Modulation Section. If any of the
recommended test equipment is unavailable, in-
struments with equivalent specifications may be
used,

Tahle 1-2. Recommended Test Equipment

Item Minimum Specifications

Suggested Model Use*

Analyzer, Spectrum

Measurement Accuracy +2.0 dB from 10 MHz
to 2600 MHz, Resolution bandwidth 0.3 to

HP 140T with HP 85556A P.i5
and HP 8552B plug-ins

RMS 1 mVrms to Vrms

100 kHz.
Analyzer, Modulation 10 kHz — 100 kHz FM measurement capability HP 8901 A P A
Attenuator 3 dB pad HP 8491 A, Option 003 A,S
Cable, Extender Part of HP 11672 A Service Kit HP 11672-60002 A
Counter, Frequency Range 200 Hz to 30 MHz HP 5340A P,A,S
Oscillator, Test 10 Hz to 1 MHz; 1.0 to 2.0 Vrms into 600 ohms HP 651B P,A S
Oscilloscope DC to 1 MHz, delayed sweep, time base 50 ns to 1s HP 180C with HP 1801A P.A,S
and HP 1821A plug-ins
Oscilloscope Divider 10:1 divider HP 10004A P,A,S
Probe, 10:1 10 Megohm
10 pF
Resistor, 10K 2% HP Q757-0442 P.S
Tee, Coaxial HP 1250-0781 (BNC) P
Voltmeter, Digital Accuracy: *0.2% HP 34740A with S
Range: 0.00 to £30 Vde HP 34702A plug-in
Voltmeter, True #0.1 dB from 100 Hz to 1 MHz HP 3403C AS

*A = Adjustment, P = Performance, S = Service

1-4
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Installation

SECTION 11
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides information relative to
initial inspection, preparation for use, and storage
and shipment of the Model 86632B Modulation
Section plug-in. Initial inspection provides instruc-
tions to be followed when an instrument is re-
ceived in a damaged condition. Preparation For
Use gives all necessary interconnection and installa-
tion instruction. Storage and Shipment provides
instructions and environmental limitations per-
taining to instrument storage; also provided are
packing and packaging instructions which should
be followed in preparing the instrument for ship-
ment.

2-3. INITIAL INSPECTION

92-4. This instrument met all of its performance
specifications when packaged for shipment. 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 performance are given in Section IV. If
the contents are incomplete, if there is mechanical
damage or defect, or if the instrument does not
pass the electrical performance test, notify the
nearest Hewlett-Packard office. If the shipping
container is damaged or the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard office. Keep the shipping
material for the carriet’s inspection.

2-5. PREPARATION FOR USE
2-6. Meter Zeroing

2-7. With the power off, the Modulation Section
meter indicator needle should be positioned on
zero. IT the needle is not on zero, turn the zero set
screw adjustment counterclockwise to bring the
needle below zero. Slowly rotate the zero set
clockwise until the indicator is on zero. Rotate
the zero set about 30 degrees counterclockwise.

2-8. Power Requirements

2-9. The power required for operation of the
Modulation Section is furnished by the mainframe.
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Power consumption of the Modulation Section is
approximately 5 volt-amperes.

2-10. Operating Environment

2-11. Temperature., Cooling is provided to the
Modulation Section by a fan in the mainframe.
This assures the ambient temperature of the
instrument stays within reasonable limits when the
instrument is operated at temperatures between
0 and 55°C (32 to 131°F).

2-12. Humidity. The instrument may be operated
in environments with humidity up to 95%. How-
ever, the instrument should also be protected from
temperature extremes which may cause condensa-
tion within the instrument.

2-13. Altitude. The instrument may be operated
at altitudes up to 4500 m (15 000 feet).

WARNING

The multiple pin connector at the rear of
the plug-in cavity in the mainframe will
be exposed when the Modulation Sec-
tion is removed. Avoid contact with
these exposed pins even with the line
(mains) voltage off and the power cord
disconnected. Power supply voltages
may still remain which, if contacted,
may result in personal infury.

2-14. Interconnections

2-15. With the 8660 line power turmed off, insert
the Modulation Section into the left plug-in cavity
in the mainframe and push it about half way in.
The latch, at the lower right corner of the front
panel, should be rotated to the left until it pro-
trudes perpendicular to the front panel. Push the
plug-in all the way in and rotate the latch to the
right until it snaps into place. Refer to Figure 2-1.

2-16. Modifications

2-17. The frequency doubler function modifica-
tion must be installed to ensure correct frequency
modulation level readings at all center frequencies.
Model 8660A and 8660B mainframes with serial

2-1



Installation

Modifications (Cont'd)

prefix 1503A and below must have a field update
kit installed. For mainframe configurations other
than Option 005 (BCD programming format),
order kit number 08660-60306. For Option 005
mainframes (HP-IB format), order kit number
08660-60308.

2-18. STORAGE AND SHIPMENT
2-19. Environment

2-20. The storage and shipping environment of the
Model 86632B should not exceed the following
limits:

Temperature: —40°C to +75°C

Humidity: Up to 95%

Altitude: Up to 7600 m (25 000 feet).
The instrument should also be protected from
temperature extremes which may cause condensa-
tion within the instrument.

2-21. Packaging

2-22. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,

Model 86632B

and full serial number. Also, mark the container
FRAGILE to assure careful handling. In any corre-
spondence, refer to the instrument by model
number and full serial number.

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

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

b. Use a strong shipping container. A double-
wall carton made of 250-pound test material is
adequate,

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

d. Seal the shipping container securely.

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

Figure 2-1. Model 86632B Being Installed in Mainframe

2-2
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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating instructions
for the Hewlett-Packard Model 86632B Modula-
tion Section.

3-3. The Modulation Section is designed to select
AM, FM, or CW output from the RF Section.

3-4. PANEL FEATURES

3-5. Front and rear panel controls, indicators, and
connectors of the Modulation Section are shown in
Figure 3-1.

3-6. OPERATOR'S CHECK

3-7. An operator’s check which gives reasonable
assurance that the instrument is capable of normal
performance is shown in Figure 3-2.

3-8. OPERATING INSTRUCTIONS
3-9. Local and Remote Modes

3-10. The Modulation Section may be operated by
front panel controls in the local mode or externally
programmed in the remote mode.

3-11. Local (Front Panel) Operation. Figure 3-4
provides local mode operating instructions for the
Modulation Section.

3-12. Remote (Programmed) Operation. Applica-
tion Note 164-1, “Programming the 8660A/B
Synthesized Signal Generator’ provides most of
the information needed for remote operation using
the BCD interface. AN-164-2 ‘““Calculator Control
of the 8660A/B/C Synthesized Signal Generator”
provides programming information for the
Hewlett-Packard Interface Bus (HP-IB). Informa-
tion pertaining to remote operation is also included
in abridged form in Section III of the Mainframe
manuals,

3-13. Additional operating information is found in
the appropriate manual. For example, in this
manual BCD and HP-IB programming codes for the
Model 86632B are found in Tables 3-1 and 3-2.
Table 3-3 contains examples of programmed modu-
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lation level and the actual modulation level at
center frequencies above and below 1300 MHz.

3-14. Ensuring Calibrated Modulation Level

3-15. The information in the following paragraphs
may be used to ensure calibrated modulation level
readings under different operating modes and
conditions,

3-16. Source Control Settings and External Inputs.
The Modulation Section meter indicates the cor-
rect modulation level if the SOURCE selected is
INTERNAL, or if the input to the front panel jack
is 1 to 2 Vrms in the EXTERNAL AC mode, or if
the input is 1.80 £ 0.02 Vrms in EXTERNAL DC
mode.

3-17. FM DC Inputs. Due to internal signal inver-
sion, the modulation meter circuit in the Modula-
tion Section actually responds to the negative
peaks of the input modulating signal. Therefore,
for de inputs, it is necessary to set the modulation
level with a negative dc level. The value of this
input should be 2.54 + 0.03 Vdc (1.414 times
1.8 Vrms) which is the equivalent of the peak
value of the specified input. Next, the MODULA-
TION LEVEL control should be used to set the de-
sired deviation. The polarity of the dc¢ input may
then be reversed and although the meter will indi-
cate zero, the center frequency will be shifted in
the opposite direction. After making this setup,
programmed inputs are calibrated for dc modula-
tion inputs.

3-18. Meter Driver Frequency Response. The
modulation meter circuit responds properly to a de
input (negative) and to rates above 50 Hz. Between
these limits the meter detector circuit will produce
a low reading. To use the meter circuit properly,
set the deviation desired at either dc or at rates
above 50 Hz (to 100 Hz) and ignore the meter
reading at the low rates.

3-19. Deviation Direction

3-20. In the FM mode, a positive going modula-
tion signal causes the system center frequency to
be increasing.

3-1



Operation

Tahle 3-1. BCD Programming

Model 86632B

Table 3-2. HP-IB Programming

3-2
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Data Data Command Command Data Command
inti i inti Function
D D Description Function Program| Description
1 9 Data Fade
0001 INT 1 kHz| Modulation Type: 1 INT 1 kHz| Modulation
0010 400 Hz | Source 2 400Hz | Type:
0100 EXT DC 4 EXT DC Source
1000 AC 8 8 AC
; . 0 OFF Modulation
0000 OFF xogulatwn Type: 1 FM X10 Type:
0001 | FM X10 ode “ X1 Mode
4 X.1
0010 X1 8 AM
0100 X1
1000 AM 1 0 1 Modulation
T 2 0 2 Level:
0100 3 0 3 AMY% or num-
ber of i -
0001 0000 1 Modulation Level: nfen(:s ;nchSO
0010 0000 2 AM% or number : 9 :
. 0 1 © 10 FM full scale
0011 0000 3 of increments of 1 1 11 -
1/50 FM full scale devigiion
oy 2 1 12 (see Table 3-3)
deviation (see .
. s . Table 3-3). 4 : .
9 9 99
0000 0001 10
<blank> | . 100
0001 0001 11 o
0010 0001 12
& FM-CAL
. . . 1. Programming modulation level and modulation type requires
1001 1001 99 a three character command for each. This command is formed
by taking one character from each of the first three columns
0000 1010 100 in each section of the above table.
1111 0101 2. FM-CAL is programmed by a one character command.
1111 0110 FM-CAL 3. Example. To program the internal 1 kHz source in the FM
X1 range, 76 kHz peak deviation and FM-CAL, the following
1. Programming modulation level and modulation ty¥pe requires command is sent: B3% 12§ &.
two words each. Each word consists of two BCD digits. The
first word is formed by taking one BCD digit from each
column of the upper part of each section of the table. The
second word (specified in the last line of each section of the
table) consists of a transfer command and function address,
2, FM-CAL is programmed by inputting the two BCD digits 3-21. OPE RATOR'S MAI NTENANCE
(transfer command and function address) as shown. (LAMP REP LAC EMENT)
3. Example, To program the internal 1 kHz source in the FM ) .
X1 range, 76 kHz peak deviation and FM-CAL, the following 3-22. The only operator’s maintenance is the
words are input: REDUCE DEVIATION lamp replacement. To re-
0001 0010 INT 1 kHz;FM X1 place this bulb, proceed as follows:
1111 0100 TRANSFER COMMAND: SOURCE/MODE
ADDRESS i
1000 0011 76 kHz peak deviation (38%) a. Unscrew the orange lens covering the
1111 0101 TRANSFER COMMAND; MODULATION REDUCE DEVIATION lamp.
LEVEL ADDRESS 5 5
1111 0110 TRANSFER COMMAND; FM-CAL ADDRESS b. Remove the lamp and replace it with a
new HP Part No. 2140-0092,
c. Replace the orange lens.
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Tahble 3-3. AM Depth and Frequency Deviations for Remote Programmed Modulation Levels

Operation

Programmed AM FMx 10 FMx1 FM x 0.1
Level Depth
<1300 MHz | =1300 MHz |<1300 MHz | =1300 MHz | <1300 MHz |>1300 MHz
1% 1% 20 kHz 20 kHz 2 kHz 2 kHz 0.2 kHz 0.2 kHz
2% 2% 40 kHz 40 kHz 4 kHz 4 kHz 0.4 kHz 0.4 kHz
3% 3% 60 kHz 60 kHz 6 kHz 6 kHz 0.6 kHz 0.6 kHz
52% 52% 1.04 MHz 1.04 MHz 104 kHz 104 kHz 10.4 kHz 10.4 kHz
53% 53% 1.06 MHz 1.06 MHz 106 kHz 106 kHz 10.6 kHz 10.6 kHz
54% 54% 1.08 MHz 1.08 MHz 108 kHz 108 kHz 10.8 kHz 10.8 kHz
55% 56% * 1.10 MHz # 110 kH= i 11.0 kHz
56% 56% 1.12 MHz 112 kHz 11.2 kHz
98% 98% 1,96 MH=z 196 kHz 19.6 kHz
99% 99% 1.98 MHz 198 kHz 19.8 kHz
100% 100% * 2 MHz # 200 kHz # 20.0 kHz
*Qverrange, reduce deviation warning light is on.

www.valuetronics.com
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FRONT VIEW

K/}F 866328 MODULATION SECTION

AM - FM

MODE S0URCE

2 EXTERNAL 1 INTERNAL
OFF Y000
R :

M =5
\@ REDUCE M —_—o
CF CAL

MODULATION {NPUT - 6000
LEVEL QuUTPUT

g@\; =0 — @

—4

o The modulation level meter indicates AM depth in
percent, and FM peak deviation in kHz (when
multiplied by the FM MODE range).

o 0—200 scale indicator.

o The zero set screw is used to zero the modulation
level meter needle with no power applied to the
signal generator system,

o The SOURCE control selects an INTERNAL 400
or 1000 Hz sine wave oscillator or AC or DC
coupling of an EXTERNAL signal connected to
the front panel jack,

@ REDUCE DEVIATION lamp indicates when devia-
tion is 2110% of full scale.

o The INPUT/OUTPUT  connector provides
400/1000 Hz output when the SOURCE control is
set INTERNAL, and provides modulating signal
input connection in EXTERNAL,

REAR VIEW
ir__ i et 155 ._?
i l

2 ® #
[/
0" ATAZ
b=
fri 20 MHz
; osc.

® & |
SER  1417A00053 /0
OPT / :

@ HEWLETT-PACKARD

(@ 00000000000
: oooo:ooo-o O
: o.o:.o' :::::: @

@ 7hc MODULATION LEVEL control sets AM

© 6

@

depth or FM deviation in local mode.

FM CF CAL switch operates only in the FM
MODE. It activates a 5 second calibration cycle
that resets the VCO frequency to 20 MHz and the
RF Section output frequency to the center fre-
quency indicated by the Model 8660 Mainframe.
FM modulation is discontinued during the calibra-
tion cycle.

The MODE switch selects the OFF (CW), AM
(amplitude modulation), or FM (frequency modu-
lation) output from the RF Section.

0—100 scale indicator.

Serial Number Plate: the first four digits and letter
of a serial number comprise the prefix; the last five
digits form the sequential suffix that is unique to
each instrument.

The plug-in connector to the Mainframe provides
power inputs and interconnects control signals to
the other plug-in units.

Figure 3-1. Frant and Rear Panel Controls, Connectors, and Indicators

3-4

www.valuetronics.com




Model 86632B

Operation

OPERATOR’S CHECK

SYSTEM UNDER TEST

QuUTPUT

HP 140T/8552B /85554

SPECTRUM ANALYZER

—

(]
®
®
®

0000

-3 o G
¥ ol co
poo e o T T eoe

[:00®

FO00 + |

RF INPUT

WARNING l

BEFORE CONNECTING THIS SYSTEM TO LINE (MAINS) VOLTAGE,

the safety and installation instructions found in Seetions IT and III of the
mainframe manual should be followed.

NOTE

If the Modulation Section Is installed in older model 8660A or 86608
mainframes, the modulation level meter reading will be incorrect at cen-

ter frequencies 1300 MHz. Refer to the paragraph entitled Modifications

in Section IIL.

Connect equipment as shown above.
Set the Spectrum Analyzer controls as follows:

Center Frequency

Resolution Bandwidth .
Frequency Span per Division .
Input Attenuation

Sweep Time per Division
Reference Level . b s
Vertical Sensitivity per Division .

100 MHz
0.3 kHz
2 kHz

50 dB
50 ms
+10 dBm
10 dB

Set CENTER FREQUENCY on mainframe to 100 MHz.

Set the RF Section output level to 0 dBm.

Set Modulation Section SOURCE switch to INTERNAL 1000 and MODE switch to OFF (CW).

Verify the presence of the 100 MHz CW signal.

Change the Modulation Section MODE control to AM and adjust the MODULATION LEVEL control for
an indication of 50% on the meter. Verity that the first sidebands are 12 dB down from the carrier.

Change the Spectrum Analyzer controls as follows:

Resolution Bandwidth .
Frequency Span Per Division .
Reference Level s o wm
Vertical Sensitivity per Division .

100 kHz
0.1 MHz
—10 dBm
10 dB

Figure 3-2, Operator’s Check (1 of 2)

www.valuetronics.com
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OPERATOR’S CHECK

i Change the Modulation Section MODE switch to FM X10, SOURCE switch to INTERNAL 400, and
adjust the MODULATION LEVEL control to 200 kHz peak deviation (meter reading of 20).

i Verify that the display is similar to Figure 3-3.

k. Change the Modulation MODE switch to FMx1 and set the MODULATION LEVEL control for a meter
reading of 100 (100 kHz peak deviation).

L Change the Spectrum Analyzer controls as follows:
Resolution Bandwidth . . . . . . . . 10kHz
Frequency Span per Division . . . . . . 0.056MHz

m. Verify that the display is similar to Figure 3-3.
n.  Change the Modulation Section MODE switch to FM X0.1.

0. Change the Spectrum Analyzer controls as follows:

Resolution Bandwidth . . . . . . . . 1kHz
Scan width per division, . . . . . . . bkHz

p.  Verify that the display is similar to Figure 3-3.

Figure 3-2. Operator’s Check (2 of 2)

Figure 3-3. Frequency Modulation Spectrum (Vertical Sensitivity 10 dB/Division)
3-6
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Model 86632B Operation

FRONT PANEL OPERATING INSTRUCTIONS

FRONT VIEW

EK/’P 866328 MODULATION SECTION

AW EM

SOURCE
EXTERNAL | INTEAMNAL
é),f'

nepuce @R

MODULATION INPUT - 600N

LEVEL ouTPUT
o—__~& .

@ o=

T e

a. With mainframe LINE switch turned off, check position of needle on meter o . If off zero, adjust

screw o until meter indication is on zero. (Refer to Meter Zeroing in Section IL.)

WARNING I

BEFORE CONNECTING THIS SYSTEM TO THE LINE (MAINS) VOLT-
AGE, the safety and installation instructions found in Sections IT and 11T
of the mainframe manual should be followed.

NOTE

If the Modulation Section is installed in older model 86604 or 86608 main-
franmes, the modulation level meter reading will be incorrect at center fre-
quencies = 1300 MHz. Refer [o the paragraph entitled Modifications in
Section [1.

b. Turn on instrument.

c.  Setmodulation SOURCE switch @) to either INTERNAL (black) or EXTERNAL (green) positions, as
desired.

Figure 3-4. Front Panel Operating Instructiens (1 of 2)
37
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Operation Model 86632B

FRONT PANEL OPERATING INSTRUCTIONS

1. For INTERNAL positions, set to either 400 or 1000 Hz. In these positions, a modulation signal
(200 mVrms minimum into 10k£2 load) for oscilloscope synchronization is provided at the OUT-

PUT port o )

2. For EXTERNAL POSITIONS, the INPUT port @) requires an external modulation signal.

Set SOURCE switch ) to AC for modulating signals between 20 Hz and up to 1 MHz
depending on the RF Section, The input signal should be 1.5 * 0.5 Vrms,

Set SOURCE switch o to DC for a modulating signal between DC and up to 1 MHz.
Set the input signal to 1.8 £ 0.1 Vrms (1.80 £ 0.02 Vrms in the remote mode).

d.  Set MODE switch ) to AM, FM X0.1, FM X1, or FM X10. In AM the meter indicates percentage AM-
depth. In FM the meter indicates peak frequency deviation in kHz when multiplied by the indicated range
factor on the MODE switch o knob. Lights o and @ indicate the correct range to use.

e. Adjust percentage AM depth and FM peak deviation with the MODULATION LEVEL control o ;

f. In FM Mode, the FM CF CAL button 0 is pressed to lock the internal VCO to the mainframe reference
oscillator. The calibration cycle takes about 5 seconds.

Figure 3-4. Front Panel Operating Instructions (2 of 2)
3-8
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ANGOLA

Teleclra

Empresa Técnica de
Equipamentos
Eléctricos. S ARL

R. Barbosa Rodrigues.,

41-°DT.°

Caixa Postal, 6487

Luanda

Tek 35515/6

ARGENTINA
Hewletl-Packard Argentina S A.
Santa Fe 2035, Marlinez
6140 Buenos Alres
Tel: 7921239, 7986086
Telex: 122443 AR CIGY
Blotron SAC.Ly M

Avda. Paseo Colon 221

S piso

1399 Buenos Aires
Tel: 30-4846/1851/8384
34-9356/0460/4551
Telex (33} 17585 BIO AR
AUSTRALIA

AUSTRALIA CAPITAL
TERRA.

Hewlell-Packard Australia Pty.
Lid.

121 Wollongong Streel

Fyshwick, 2605

Tel: 804244

Telex: 52650

NEW SOUTH WALES

Hewlett-Packard Austratia Ply
Lid

31 Bridge Sireel

Pymble, 2073

Tel 4496566

Telex 21561

QUEENSLAND

Hewlell Packard Australia Ply
Lid.

Sth Floot

Teachers Union Building

495.499 Boundary Street

Spring HIIl, 4000

Tel: 2291544

SOUTH AUSTRALIA

Hewletl-Packard Australia Pty
Lid

153 Greenhill Road

Parkslde, 5063

Tel: 2725911

Telex B2536

VICTORIA

Hewlett-Packard Australia Ply
Ld

31-41 Joseph Streel

Blackburn, 3130

Tel: 89-6351

Telex: 31024 MELB

WESTERN AUSTRALIA

Hewlett-Packard Australia Ply.
Lid.

141 Surling Highway

MNedlands, 6009

Tel 3865455

Telex: 93859

AUSTRIA
Hewleit-Packard Ges m b H
Wehlisirasse 29

P.O Box 7

A-1205 Vienna

Tel: 35-16-21.0

Telex: 13582/135066
Hewletl-Packard Ges.m.b.H
Wehlislrasse, 29

A-1205 Wien

Tel: 35-16-21

Telex: 135066

BAHRAIN

Medical Only

Wae! Pharmacy

PO Box 648

Bahrain

Tei: 54886, 56123

Telex: 8550 WAEL GJ

Al Hamidiya Trading and
Conlracting

PO Box 20074

Manama

Tel. 259978, 259958

Telex: B89S5 KALDIA GJ

BANGLADESH

The General Electnc Co. of
Bangiadesh Lid.

Magnet House 72

Dikusha Commercial Area
Motijhell, Dacca 2

Tel 252415 252419
Telex: 734

BELGIUM

Hewlett-Packard Benelux
SAMY.

Avenue du Col-Verl, 1,

{Groenkraaglaan)

8:1170 Brussels

Tel (02) 660 50 50

BRAZIL

Hewlet!-Packard do Brasil
IeC. Lida.

Alameda Rio Negro. 750

Alphaville

06400 Baruerl SP

Tel- 4293222

Hewletl-Patkard do Brasil
LeC. Lida.

Rua Padre Chagas, 32

§0000-Pérto Alegre-RS

Tel: 222998, 22-5621

Hewletl-Packard do Brasi
l.eC Lida.

Av Epitacio Pessoa, 4664

22471-Rio de Janelro-RJ

Tel: 286-0237

Telex: 021:21905 HPER.BR

CANADA

ALBERTA

HewleH-Packard (Canada) Lid
116204 - 168th Streel
Edmonlon T5M 379

Tel: (403) 452-3670

TWX: 610-831-2431
Hewlett-Packard (Canada) Lid.
210, 7220 Fisher 81 SE.
Calgary T2H 2H8

Tel (403) 253-2713

TWX: 610-821-6141

BRITISH COLUMBIA
Hewletl-Packard (Canada) Lid.
10691 Shelibridge Way
Richmond V6X 2W7

Tel {604) 270-2277

TWX 610-925-5059

MANITOBA
Hewlell-Packard (Canada) Lid
380-550 Cenlury 51

St. James,

Winnipeg R3H 0Y1

Tel (204) 786-6701

TWX: 610-671-3531

NOVA SCOTIA
Hewlelt-Packard (Canada) Lid
P 0. Box 931

800 Windmill Road
Dartmouth B3B 1L1

Tel {902) 469-7820

TWX 610-271-4482

ONTARIO

Hewietl-Packard (Canada} Lid
1020 Morrison Dr

Ottawa K2H K7

Tel (613) 820-6483

TWX 610-563-1636
Hewilell-Packard (Canada) Ltd
6B77 Goreway Drive
Misslgsauga L4V M8

Tel [416) 678-9430

TWX: 610-492-4246
Hewletl-Packard (Canada) Lid
552 Newbold Streel
Landon NEE 285

Tel {519) 686-9181

TWX 610-352-1201

QUEBEC

Hewlet-Packard (Canada) Ltd
275 Hymus Bivd.

Poinle Claire HOR 1G7
Tel (514) 697-4232

TWx 610-422-3022

FOR CANADIAN

AREAS NOT

LISTED:

Conlact Hewlelt-Packard (Can-
ada) Lid. in Mississauga.

CHILE

Jorge Calcagni y Cia, Lida.
Arturo Burhle 065

Casilia 16475

Corres 9, Santiago

Tel: 220222

Telex' JCALCAGNI

COLOMBIA

Instrumentacién

Henrk A Langebaek & Kier
S.A

Carrera 7 No. 48-75

Aparlado Aéreo 5287

Bogota, 1DE.

Tel 269-8877

Telex: 44400

Instrumentacién

HA. Langebaek & Kier S A

Carrera 63 No 49-A-31

Apariado 54088

Madellin

Tel: 304475

COSTA RICA

Cientifica Costarricense S A
Avenida 2, Calle §

San Pedro de Monles de Oca
Apatiado 10169

San José

Tel: 24-38-20. 24-08-19

/) SALES OFFICES

Arranged alphabetically by country

CYPRUS

Kypronics

189 Gregonos Xenopoulos
Street

P.0 Box 1152

Nicosia

Tel: 45628/29

Telex: 3018

CZECHOSLOVAKIA

Hewleti-Packard

QObchodni zastupitelstvi v CSSR

Prsemny styk

Posl. schranka 27

CS 118 01 Praha 011

CSSR

Vyvojova a Pravozni Zakladna

Vyzkumnych Uslavu v
Bechovicich

CSSR-25097 Bechovice u
Prahy

Tel: 83 93 41

Telex: 12133

Instiute of Medical Bomics

Vyskumny Ustay Lekarskej
Bioniky

Jedlova 6

CS-88346 Bralisiava-
Kramare

Tet 44-551

Telex: 93229

DENMARK
Hewlelt-Packard A/S
Dalavey 52

OK:3460 Birkerod
Tel (02) 81 66 40
Telex: 37409 hpas dk
Hewlell-Packard A/S
Naverve) 1

DK-B600 Slikeborg
Tel: (06) 82 7166
Telex 37409 hpas dk

ECUADOR

CYEDE Cia Ltda

P 0. Box 6423 CCI
Av. Eloy Alara 1749
Quito

Tel 450-875, 243-052
Telex' 2548 CYEDE ED
Medical Only
Hospitatar S A.

Casilla 3590

Robles 625

Guilo

Tel 545-250

EGYPT

LEA

International Engineenng
Assocrales

24 Hussein Hegazi Street

Kasr-el-Aini

Cairo

Tel. 23 829

Telex 93830

SAMITRO

Sam Amin Trading Oftfice
18 Abdel Aziz Gawish
Abdine-Calro

Tel 24932

EL SALVADOR

IPESA

Bulevar de ios Heroes 11-48
Edificic Sargh 1148

San Salvador

Tel. 252787

ETHIOPIA
Abdella Abdulmalik
P 0. Box 2635
Addis Ababa
Tel 1193 40

FINLAND

Hewlett-Packard Oy
Revanlulentie, 7
$F-02100 Espoo 10
Tel" (90) 455 0211
Telex: 121563 hawpa sf

FRANCE

Hewlell-Packard France

Zone d'activites de
Courtaboeuf

Avenue des Tropiques

Boite Postale 6

91401 Orsay-Cédex

Tel: (1) 007 78 25

TWX: 600048F

Hewletl-Packard France

Chemin des Mouilles

B.P. 162

69130 Ecully

Tel (78) 33 8125

TWX 310617F

Hewleti-Packard France

20, Chemin de La Cépidre

31081 Toulouse

Lae Mirail-Cédex

Tel (61) 40 11 12

wWwWW. V4Tt etF61ii¢s.com

Hewilell-Packard France
Le Ligoures

Place Romée de Vileneuve
13100 Alx-en-Provence
Tel {42) 59 4102

TWX: 410770F
Hewlell-Packard France

2, Allee de fa Boutgonelle
35100 Rennes

Tel: (99) 51 42 44

TWX:- 740912F

Hewlell-Packard France

18, rue du Canal de la Mame

67300 Schiltighelm

Tel; (88) 83 08 10

TWX: 89014 1F

Hewlefl-Packard France

Immeuble péricentre

fue van Gogh

59650 Villeneuve D'Ascq

Tel (20)914125

TWX 160124F

Hewilell-Packard France

Batiment Ampéare

Rug de la Commune de Panis

BP 300

93153 Le Blanc Mesnll-
Cédex

Tel: {01} 931 88 50

Telex: 211032F

Hewleti-Packard France

Av du Pdt. Kennedy

33700 Merignac

Tel (5687 0181

Hewlelt-Packard France

Immeuble Lotraine

Boulevard de France

91035 Evry-Cédex

Tel 077 96 60

Telex 692315F

Hewlell-Packard France
23 Rue Lothaire
57000 Matz

Tel: {87) 685 53 50

GERMAN FEDERAL

REPUBLIC

Hewiletl-Packard GmbH

Veririebszentrale Frankfurt

Berner Strasse 117

Postfach 560 140

0-8000 Franklurt 56

Tel (06011) 50041

Telex 04 13249 hpffm d

Hewlelt-Packard GmbH

Technisches Blro Bublingen

Hertenberger Strasse 110

D-7030 Boblingen,

Wikrllemberg

Tel (07031) 667-1

Telex: 07265739 bbn

Hewletl-Packard GmbH

Technisches Bilro Dusseldor!

Emanuel-Leutze:Str. 1
(Seestern)

D-4000 Dusseldorf

Tel (0211) 587141

Telex 085/86 533 hpdd d

Hewletl.Packard GmbH

Technisches Buro Hamburg

Kapsladiring 5

0-2000 Hamburg 60

Tel. (040) 63804-1

Telex 21 63 032 hphh d

Hewletl-Packard GmbH

Technisches Buro Hannover

Am Grossmarkt 6

D-3000 Hannover 91

Tel: (0511) 46 60 O1

Telex” 092 3259

Hewlett-Packard GmbH

Technisches Blro Nurmberg

Neumeyerstrasse 90

D-8500 Nlirnberg

Tel: (0971) 522083

Telex: 0623 860

Hewleti-Packard GmbH
Technisches BUro Munchen
Eschenstrasse 5

D-8021 Taufkirchen
Tel (0B9) 6117-1

Telex: 0524985
Hewletl-Packard GmbH
Technisches BUro Berlin
Kaithslrasse 2-4

D-1000 Barlin 30

Tet (030) 24 90 86
Telex: 018 3405 hpbin d

GREECE

Koslas Karayannis

8 Omirou Street

Athens 133

Tel: 32 30 303/32/37 71
Telex 2159 62 RKAR GR

GUAM

Guam Medical Supply. Inc
Sute C, Arport Plaza

P 0. Box 8947
Tamuning 86911

Tel 646-4513

GUATEMALA

IPESA

Avenida Reforma 3-48

Zona 9

Gualemala City

Tel 318627, 314786,
66471-5, ext 8

Telgx 4182 Teletro Gu

HONG KONG

Hewletl-Packard Hong Kong
Lid.

11th Fioor, Four Seas Bldg

212 Nalhan Rd

Kowloon

Tel 3-697446 (5 lines)

Telex: 36678 HX

Medical/Analytical Only

Schmidi & Co- (Hong Kong)
Ld

Wng On Centre, 28th Floor

Connaughl Read, C.

Hong Kong

Tel 5-455644

Telex: 74766 SCHMX HX

INDIA

Blye Slar Lid
Sahas

414/2 Vir Savarkar Marg
Prabhadevi
Bombay 400 025
Tel. 45 78 87
Telex. 011-4003
Blue Star Ld

Band Box House
Prabhadevi
Bombay 400 025
Tel 4573 01
Telex: 011-3751

Biue Star Lid

Bhavdeep

Sladium Road
Ahmedabad 380 014
Tel 43922

Telex; 012-234

Blue Sfar Ltd

7 Hare Street

Calcutta 700 0D

Tel 23-0131

Telex: 021-7655

Bive Star Lid.

Bhandari House

91 Nehru Place

New Deihl 110 024

Tel. 682547

Telex 031-2463

Blue Star Lid.

TC 7/603 ‘Poormima’

Maruthankuzhi

Trivandrum 695 013

Tel 55799

Telex 0884-259

Blug Star Lid

11 Magarath Road

Bangalore 560 025

Tel 55668

Telex- 0B45-430

Blue Star Lid

Meeakshi Mandiram

000(V/1379-2 Mahaima
(Gandh Rd

Cachln 582 016

Tel 32069

Telgx- 085-514

Blue Slar Lid.

1-1-112/1 Sarojini Devi Road

Secunderabad 500 033

Tel 70126

Telex: 0155-459

Blue Star Lid.

133 Kodambakkam High Road

Madras 600 034

Tel. 82057

Telex 041-379

ICELAND

Medical Only

Elding Trading Company Inc
Hafnamvol - Tryggvagdlu
PO Box 895
15-Rayk]avik

Tel 15820/16303

INDONESIA

BERCA Indenesia P.T
P.0, Box 486/Jk.

Jin. Abdul Muis 62
Jakarta

Tel 349255, 348886
Telex: 46748 BERSIL 1A

BERCA Indonesia P T
PO Box 174/Sby

23 Jin Jimetlo
Surabaya

Tel 42027
IRELAND
Hewleli-Packard Lid
Keslrel House
Clanwiliam Place
Lower Moun! Street
Dublin 2, Eire
Hewlelt-Packard Ltd
2C Avongberg Ind, Est
Leng Mile Road
Dublin 12

Tel 514322/514224
Telex 30439

Med:cal Only

Cardiac Services (refand) Lid
kimore Road

Artane

Dublin 5, Ere

Tel (01) 315820
Medical Only

Cardiac Services Co
95A Finaghy Rd South
Belfasl BT10 OBY
GB-Northern Iretand
Tel: (0232) 625566
Telex 747626

ISRAEL
Electronics Engineening Div
of Molorola Israel Lid
16, Kremenelsks Streel
PO Box 25016
Tel-Avivy
Tel 38973
Telex 33569, 34164
ITALY
Hewleti-Packard ltahana S p A
Via G Dy Vittorio, §
20063 Cernusco Sul
Naviglic (M)
Tel (2) 903691
Telex' 334632 HEWPACKIT
Hewlell-Packard llaliana Sp A
Via Turazza, 14
35100 Padova
Tel: [49) 664888
Telex 430315 HEWPACK|
Hewilell-Packard ltaliana S p A
Via G Armelini 10
1-00143 Roma
Tel (06) 54 69 61
Telex: 610514

Hewlet-Packard llahana S p A

Corso Giovanni Lanza 94

1-10133 Torino

Tel {011) 659308

Telex: 221079

Hewletl-Packard Italiana S.p A

Via Principe Nicola 43 G/C

1-85126 Catania

Tel. (095) 37 05 04

Telex 970291

Hewletl-Packard lialana S p.A

ia Rugva san Rocco A
Capadimonle, 624

80131 Napaoll

Tel (081} 710698

Hewlell-Packard llaliana Sp A

Via Martin Luther King. 38/111

1-40132 Bologna

Tel (051) 402394

Telex' 511630

JAPAN

Yokogawa-Hewletl-Packard
Lid

29-21, Takaido-Higashi
3-chome

Suginami-ku, Tokyo 168

Tel 03-331-6111

Telex: 232-2024 YHP-Tokyo

Yokogawa-Hewlell-Packard

Chuo Bldg., 4th Floor

4-20, Nishinakajima 5-chome

Yodogawa-ku. Osaka-shi

Osaka, 532

Tel 06-304-5021

Telex: 523-3624

Yokogawa-Hewlell-Packard
Lid

Sunitemo Seimer Nagaya Bidg

11-2 Shimosasajma-cho,

Nakamura-ku, Nagoya, 450

Tel 052 571-5171

Yokogawa-Hewlell-Packard

Tamigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku
Yokohama, 221

Tel 045-312-1252

Telex 382-3204 YHP YOK

Yokogawa-Hewletl-Packard

Mitg Lirtsw Building
105, 1-chome. San-no-mary
Mito, lbarag: 310
Tel 0292-25-7470
Yokogawa-Hewlet-Packard

Inoue Building

1348-3, Asahi-cho, 1-chome

Atsugi, Kanagawa 243

Tel 0462-24-0452

Yokogawa-Hewielt-Packard
L

Kumagaya Asahi

Hachyunt Building

4ih Fioor

3-4. Tsukuba

Kumagaya, Satama 380

Tel 0485-24-6563

JORDAN

Mouasher Cousins Co
PO Box 1387
Amman

Tel 24907/39907
Telex SABCO JO 1456

KENYA

ADCOM LI, Inc

P.0. Box 30070

Nairobi

Tel 331955

Telex 22639

Medical Cnly

Infetnational Agradio (E A} Lid
PO Box 19012

Nairobi Airport

Nalrobl

Tel 336055/56

Telex, 22201/22301

Medical Only

Internalional Aeradio (E.A ) Lid
PO Box 85221

Mombasa

KOREA

Samsung Electronics Co , Ltd
4753 Shingdl-6-Dong

Yeong Deung POU

Seoul

Tel 833-4122, 4121

Telex SAMSAN 27364

KUWAIT

Al-Khaldiya Trading &
Contracling

P O Box 830-Safal

Kuwalt

Tel 42 4910/41 1726

Telex 2481 Areeg kI

LUXEMBURG

Hewlell-Packard Beneluz
SAMNY

Avenue du Col-Vert, 1

(Broenkraaglaan}

B-1170 Brussels

Tel {02) 660 5050

Telex 23 494

MALAYSIA

Hewlelt-Packard Sales

(Matays:) Sdn. Bhd

Suite 2.21/2.22

Bangunan Angkasa Raya

Jalan Ampang

Kuala Lumpur

Tel: 483680, 485653

Protel Engineenng

PO Box 1917

Lot 259, Salok Road

Kuching, Sarawek

Tel 53544

MEXICO

Hewlell-Packard Mexicana,
SAdeCV

Av Perifénico Sur No 8501

Tepepan, Xochimico

Mexico 23,DF

Tel: 905-676-4600

Telex 017-74-507

Hewlell-Packard Mexicana,
SA deCV

Ric Volga #8600

Col Del Valle

Mentetrey, NL

Tel 78-32-10

MOROCCO
Dolbgau

B1 rue Karalchi
Casablanca
Tel 3041 B2
Telex. 23051/22822
Gerep

2, fue d'Agadic
Boile Poslal 156
Casablanca
Tel: 272083/5
Telax 23 739

MOZAMBIQUE

AN Goncalves, Lid

162, 17 Apl. 14 Av D. Luss
Caixa Postal 107

Maputo

Tel 27091, 27114

Telex. 6-203 NEGON Mo

NETHERLANDS
Hewlefl-Packard Benelux N V
¥an Heuven Goedhartiaan 121
P.O Box 667

1181KK Amslelvean

Tel (20047 2021

Telex. 13 216

NEW ZEALAND
Hewlell-Packard (N 2.} Lid.
4-12 Cruickshank Sireet
Kilbirnie;, Welinglon 3

PO Box 9443

Courtney Place
Wallington

Tel. 877-199

Hewlelt-Packard (N Z.) Lid.

P.0 Box 26-189

169 Manukau Road

Epsom. Auckland

Tel. 687159

Anaiylical/Medical Only

Northrop Instruments &
Systems LId |

Sturdee House

85-87 Ghuznee Street

P.C Box 2406

Waellington

Tel 850-091

Telex- NZ 31291

Northrup Instruments &
Systems Lid

Eden House, 44 Khyber Pass
Rd

P.0 Box 9682, Newmarket

Auckland 1

Tel 794.091

Northrup Instruments &
Systems Lid

Terrace House, 4 Oxlorg
Tetrace

P 0. Box 8388

Chrislchurch

Tel 64-185

NIGERIA

The Eleclronics
Instrumentalions Ltd

NBB/770 Oyo Road

Oluseun House

PM.B. 5402

Ibadan

Tel 461577

Telex 31231 TEIL NG

The Electronics
Instrumentations Lid

144 Agege Motor Aoad, Mushin

PO Box 481

Mushin, Lagos

NORWAY

Hewlell-Packard Norge A/S

Oslendalen 18

RO Box 34

1345 Osterass

Tel (02) 1711 80

Telex 16621 hpnas n

Hewleti-Packard Norge A/S

Nygaardsgalen 114

PO Box 4210

5013 Nygaardsgalen,

Bergen

Tel: {05} 21 97 33

PANAMA

Electrénico Balboa, S.A
Aparalado 4929

Panama 5

Calle Samuel Lewis
Edificio “Alfa,” No. 2
Cludad de Panama
Tel 64-2700

Tetex 3483103 Curundy,
Canat Zone

PERU

Compatiia Fleciro Médica S A

Los Flamencos 145

San Isidro Casilla 1030

Lima 1

Tel 41-4325

Telex. Pub Booth 25424
SISIDRO

PAKISTAN

Mushko & Company Lid
Ocsman Chambars
Abdullah Haroon Aoad
Karachl-3

Tel 511027, 512927
Telex 2894



Mushko & Company. Lid
10. Bazar Rd

Sector G-6/4
lslamabad

Tel 28264

PHILIPPINES

The Onfine Advanced Syslems
Corporation

Rico House

Amarsolo cor Herrera Sir
Legaspr Vilage, Makali
P.0. Box 1510

Metro Maniia

Tel 85-35-81. 85-34-91
85-32.21

Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
PO Box 3458
Sallsbury

Tel 705231 (5 lines)
Telex RH 4122

POLAND

Bwro Informacy Techniczne
Hewleli-Packard

Ul Stawki 2, 6P

PLDO-950 Warszawa

Tel 39 59 62, 39 51 87
Telex 8124 53

PORTUGAL

Telectra-Empresa Técnica de
Equpamentos Eléctncos
Sarl

Rua Rodngo da Fonseca 103

PO Box 2531

P-Lisbon 1

Tel (19) 68 60 72

Telex. 12598

Medical Only

Mundinter

Intercambio Mundial de
Comércio S.arl

P.O. Box 2761

Averida Antonio Augusto

de Aguar 138

P-Llsbon

Tel: {19) 53 21 3177

Telex 16691 munter p

PUERTO RICO

Hewlell-Packard Inter-
Americas

Puerlo fico Branch Office

Calle 272,

#203 Urb. Counlry Club

Carclina 00630

Tel (B09) 762-7255

Telex: 345 0514

QATAR

Nasser Trading & Conlraciing
PO Box 1563

Doha

Tet 22170

Telex 4439 NASSER

ROMANIA

Hewilett-Packard
Reprezenlanta

Bd n. Bakescu 16

Bucuresli

Ter 15 80 23/13 88 85

Telex. 10440

S5AUDI ARABIA

Modern Electronic

Establishment (Head Office)

PO Box 1228, Baghdadiah
Sireel

Jeddah

Tel 27 798

Telex 40035

Cable: ELECTA JEDDAH

Modern Electronic
Eslablishment (Branch)

PO Box 2728

Rlyadh

Tel 62596/66232

Telex: 202043

Madern Electronic
Establishment {Branch)

PO Box 183

Al-Khobar

Tel 44678-44813

Telex: 670136

Cable ELECTA AL-KHOBAR

SINGAPQRE

Hewlelt-Packard Singapore
{Pte.) Lid.

6Ih Floor, Inchcape House

450-452 Alexandra Road

PO Box 58

Nexandra Post Office

Singapore 9115

Tel 631788

Telex HPSG RS 21486

SOUTH AFRICA

Hewletl-Packard South Afnca
{Pty }. Lid

Privale Bag Wendywoed.

Sandton, Transvaal. 2144

Hewletf-Packard Centre

Daphne Streel. Wendywood

Sandton, 2144

Tet 802-5111/25

Telex 8-4782

Hewlett-Packard Soulh Afnca
{Ply.}. Lid

PO Box 120

Howard Place,

Cape Province, 7450

Pine Park Cenire, Forest Dnve,

Pinelands,

Cape Province. 7405
Tel 53-7955 thru 9
Telex 57-0008

SPAIN
Hewlell-Packard Espanola,
SA
Calle Jerez 3
E-Madrid 16
Tel (1) 458 26 00 [10 lines)
Telex. 23515 hpe
Hewle-Packard Espafiota S A
Colonia Mirasierta
Edificio Juban
c/o Cosla Brava. 13
Madrid 34
Hewlell-Packard Espafola,
SA
Milanesado 21-23
E-Barcelona 17
Tel. {3) 203 6200 (5 ines)
Telex 52603 hpbe e
Hewiell-Packard Espafiofa,
A

Av Ramdn y Cajal, 1
Edificio Sevilla, planta 9°
E-Sevilla 5
Tel B4 44 54/58
Hewlell-Packard Espafiola S A
Edibicio Albia 1 7° 8
E-Blibac 1
Tel. 23 83 06/23 82 06
Hewlell-Packard Espahola S A
C/Ramon Gordillo 1

(Entlo.}
E-Valencia 10
Tel 96-361.1354/367 1358

SRt LANKA

Metropolitan Agencies Lid
209/9 Union Place
Colombo 2

Tel' 35947

Telex: 1377METROLTO CE

SUDAN
Radison Trade
PO Box 921
Khartoum
Tel 44048
Telex 375

SURINAM

Surtel Radio Holland NV
Grole Holstr, 3-5

PO Box 155
Paramaribo

Tel 72118, 77880

SWEDEN

Hewleli-Packard Svenge AB

Enighelsviigen 3. Fack

3161 Bromma 20

Tel- (08) 730 05 50

Telex: 10721

Cable: MEASUREMENTS

Stockholm

Hewletl-Packard Svenge AB

Frijralisgatan 30

§-421 32 Viistra
Frélunda

Tel [031) 49 09 50

Telex 10721 via Bromma
office

SWITZERLAND

Hewletl-Packard {Schweiz) AG

2Urchetstrasse 20

PO Box 307

CH-8952 Schileren-

Zurich

Tel [01) 7305240

Telex 53833 hpag ch

Cable HPAG CH

Hewleil-Packard (Schweiz) AG

Chéleau Bloc 19

{H-1219 Le Lignon-
Genava

Tel (022) 96 03 22

Telex: 27333 hpag ch

Cable HEWPACKAG Geneva

[/ SALES OFFICES

Arranged alphabetically by country (cont.)

SYRIA

General Elecironic Inc

Kuni Basha-Ahnal Ebn Kays
Street

PO Box 5781

Damascus

Tel 3324 87

Telex 11215 (TIKAL

Cable ELECTROBOR
DAMASCUS

Medical only:

Sawah & Co

Place Azmé

BP 2308

Damascus

Tel 16 367-19 697-14 268
Telex 11304 SATACO 5Y
Cable. SAWAH, DAMASCUS
Suleiman Hilal El Mlaw!

PO Box 2528

Mamoun Bilar Street. 56-58
Damascus

Tel 1714663

Telex 11270

Cable” HILAL DAMASCUS

TAIWAN

Hewfetl-Packard Far East Lid
Taiwan Branch

Bank Tower, 5lh Floor

205 Tun Hau North Road
Taipel

Tel (02) 751-0404 (15 hnes)
Hewlett-Packard Far East Lid
Tawan Branch

68 2, Chung Cheng 3rd Road
Kaohsiung

Tel (07) 242318-Kaohswung

Analylical Only

San Kwang Instruments Co ,
Lid

20 Yung Su Road

Taipel

Tel 3615446-9 (4 lines)

Telex 22894 SANKWANG

TANZANIA

Medical Only

International Aeradic (E A ), Lid
PO Box 861

Dar es Salaam

Tel 21251 Ext 265

Telex 41030

THAILAND

UNIMESA Co Lid

Elcom Research Buiding
2538 Sukumvit Ave
Bangchak, Bangkok
Tel 39-32-387.39-30-338

TRINIDAD &
TOBAGO

CARTEL

Caribbean Telecoms Lid
PO Box 732

69 Fredenck Streel
Port-of-Spain

Tel 62:53068

TUNISIA

Tunisie Electromigue

31 Avenue de la Liberte
Tunis

Tel 280 144

Corema

1ler. Av de Carthage
Tunls

Tel 253 821

Telex: 12319 CABAM TH

TURKEY

TEKNIM Company Lid
Riza Sah Pehlevi
Caddesi No. 7
Kavaklidere, Ankara
Tel 275800

Telex 42155

Teknim Com , Lid,
Barbaros Bulvari 55/12
Besikyas, Istanbul
Tel 613 546

Telex 23540

EMA

Muhendisik Kolleklif Sirket
Mediha Eldem Sokak 41/6
Yuksel Caddesi

Ankara

Tel 17 56 22

Yilmaz Ozyurek

Milli Mudafaa Cad 16/6
Kiziay

Ankara

Tel. 2503 09 - 17 80 28
Telex: 42576 OZEK TR

UNITED ARAB
EMIRATES

Emitac Ltd (Head Office)
PO. Box 1647
Sharjah

Tel 354121/3

Telex 8136

-www.valuetronics.com

Emitac Lid (Branch Office)
PO Box 2711

Abu Dhabi

Tel 331370:1

UNITED KINGDOM
Hewiell-Packard Litd
King Streef Lane
Winnerah, Wokingham
Berkshire RG11 5AR
GB-England

Tel (0734) 784774
Telex. 84 71 78/9

Hewleti-Packard Lid
Fourer House,
257-263 High Streel
London Colney

St Albans, Herls
GB-England

Tel (0727) 24400
Telex 1-8952716
Hewlett-Packard Ltd
Trafalgar House
Navigation Road
Altrincham
Cheshire WA14 1NU
GB-England

Tel (081) 928 6422
Telex 668068
Hewlell-Packard Lid
Lygon Court
Hereward Rise
Dudiey Road
Hatesowen,

West Midlands, BE2 85D
GB-England

Tel (021) 501 1221
Telex 338105
Hewlel-Packard Lid
Wedge House

799, London Road
Thornton Heath
Surrey, CR4 BXL
GB-England

Tel (01} 684-0103/8
Telex 946825

Hewlell-Packard Lid,
14 Wesley St
Castieford

Yorks WF10 1AE
Tel {0977) 650016
TWX 5557335
Hewlell-Packard Lid
Tradax House

S Mary's Walk
Maidenhead
Berkshire, SL6 15T
GB-England
Hewigll-Packard Lid
Morley Road
Slaplehill

Bristol, BS16 4QT
GB-England
Hewlell-Packard Lid
South Queensferry
West Lothian, EH30 97TG
GB-Scolland

Tel (031)331 1188
Telex 72682
UNITED STATES

ALABAMA

700 Cemury Park South,

Sulle 128
Birmingham 35226
Tel (205) 822-6802

P 0. Box 4207
8290 Whitesburg Or
Hunlsvllie 35802
Tel: (205) 881-4591
ARIZONA

2336 E. Magnolia St
Phoenlx 85034
Tel (602) 273-8000
2424 East Aragon Rd
Tucson 85706

Tel {602) 273-8000

"ARKANSAS
Medical Service Only
PO Box 5646
Brady Slation

Little Rock 72215
Tel. (601) 376-1844

CALIFORNIA

1579 W Shaw Ave
Frasno 83771

Tel (208) 224-0582

1430 East Orangethofpe Ave
Fullerton 92631

Tel. (714) 870-1000

5400 Wes! Rosecrans Blvd
PO Box 92105

World Way Poslal Center
Los Angeles 30009
Tel. (213) 970-7500

TWX. 910-325-6608

3939 Lankershim Boulevard
North Holiywood 91604
Tel (213) 877-1282

TWX 910-498-2671

3200 Hilview Av

Palo Alto, CA 94304

Tel (408) 888-7000

646 W. Notth Marke! Blvd
Sacramento 95834

Tel: (916) §29-7222

9606 Aero Drive

PO Box 23333

San Diego 92123

Tel (714} 279-3200
363 Brookholiow Dt
Santa Ana, CA 92705
Tel. (714) 6471-0977
3003 Scoll Boutevard
Santa Clara 95050
Tel. (408} 988-7000
TWX: 910-338-0518

454 Carilon Court

So. San Francisco 34080
Tel (415) 8717-0772
“Tarzana

Tel (213) 705-3344

COLORADO

5600 DTC Parkway
Englawood 80110
Tel (303) 771-3485

CONNECTICUT

47 Barnes Industnal Road
Barnes Park South
Wallingford 06492

Tel (203) 265-7801

FLORIDA

PO Box 24210

2727 NW._62nd Sireel
Ft. Lauderdale 33308
Tel (305) 973-2600
4080 Woodcock Dnve # 132
Brownell Buiding
Jacksonville 32207
Tel (904) 398-0663

P 0. Box 13910

6177 Lake Ellenor Or
Orlando 32809

Tel: (305) 859-2300
PO Box 12826

Sutte 5, Bldg 1

Office Park North
Pensacola 32575
Tel. (304) 476-8422
110 South Hoover Blvd.
Suite 120

Tampa 33609

Tel 813) 872-0900

GEORGIA

PO Box 105005

450 Interstate North Parkway
Atlanta 30348

Tel {404) 955-1500
TWX 810-766-4890
Medical Service Only
‘Augusta 30903

Tel (404) 736-0592

PO Box 2103

1172 N Davis Drive
Warner Robins 31098
Tel (912) 922-0449

HAWAII

2875 S0 King Streel
Honolulu 96826
Tel. (808) 955.4455

ILLINOIS

211 Prospect Rd
Bloominglon 61701
Tel (308} 663-0383
5201 Tollview Dr
Rolling Meadows
60008

Tel: (312) 255-9800
TWx. 910-687-2260

INDIANA

7301 North Shadeland Ave
Indianapolis 46250

Tel [317) 842-1000

TWX: B10-260-1797
IOWA

2415 Henz Road

lowa City 52240

Tel (319) 351-1020

KENTUCKY

10170 Linn Stalion Road
Suite 525

Louisvilla 40223

Tel (502) 426-0100
LOUISIANA

PO. Box 1449

3229-39 Wiliams Boulevard
Kenner 70062

Tel (504) 443-6201

MARYLAND

7121 Slandard Drve
Parkway Industrial Center
Hanover 21076

Tel (301) 796-7700
TWX 710-862-1943
2 Choke Cherry Road
Rockville 20850

Tel. (301) 948-6370
TWX 710-828-3684
MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel (617} 861-8960
WX 710-326-6904

MICHIGAN

23855 Research Drve
Farminglon Hillg 48024
Tel {313) 476-6400

724 West Cenire Ave
Kalamazoo 43002

Tel (616) 323-8362

MINNESOTA

2400 N Prior Ave
St. Paul 55113
Tel. {612) 636-0700

MISSISSIPPI

322 N Mart Plaza
Jackson 39206
Tel (6071) 982-9363

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel. [816) 763-8000
TWX 910.771-2087
1024 Execulive Parkway
1. Louls 63141

Tel. {314) 878-0200

NEBRASKA
Medical Only

7101 Mercy Road
Suite 101

Omaha 68106

Tel (402) 392-0848

NEVADA
‘Las Vegas
Tel. (702) 736-6610

NEW JERSEY

Crystal Brook Professional
Buiding

Roule 35

Eatontown 07724

Tel: (201) 542-1384

W 120 Gentury Rd
Paramus 07852

Tel {201) 265-5000
TWX: 710-990-4951
NEW MEXICO

P.O Box 11634
Station E

11300 Lomas Bivd, N.E
Albuquerque 87123
Tel (505) 292-1330
TWX: §10-989-1185
156 Wyatt Drive

Las Cruces 88001
Tel (505) 526-2484
TWX: 910-9983-0550

NEW YORK

6 Aulomation Lane
Computer Park
Albany 12205
Tel (518) 458-1550
TWX. 710-444-4961

850 Perinton Hil Office Park
Falrport 14450

Tel: {716) 223-9950
Twx: 510-253-0092

No. 1 Pennsylvania Plaza
551h Floor

34ih Street & 8ih Avenue
New York 10001

Tel. (212) 971-0800
5858 East Molloy Road
Syracuse 13211

Tel: (315) 455-2485

1 Crossways Park West
Woodbury 11797

Tel (516) 921-0300
TwX 510-221-2183

Tel 1513) 671-7400

NORTH CAROLINA
5605 Roanne Way
Greensboro 27408
Tel (919) B52-1800

QHID
Medical/Computer Only
9920 Carver Road
Cincinnatl 45242
Tel. (513) 891-9870
16500 Sprague Road
Cleveland 44130
Tel (216) 243-7300
TWX B10-423-9430

962 Crupper Ave
Columbus 43229
Tel, (614) 436-1041

330 Progress Rd.
Daylon 45449

Tel (513) 859-8202
OKLAHOMA

PO Box 32008

6301 N Mendan Avenue
Oklahoma Clty 73112
Tel (405) 721-0200
9920 E. 42nd Street
Suite 121

Tulsa 74145

Tel (918) 665-3300

OREGON

17880 SW Lower Boones
Ferry Road

Tualatin 97062

Tel (503) 620-3350

PENNSYLVANIA

1021 8th Avenue

King of Pryssia Industnal Park
King of Prussia 19406
Tel (215) 265-7000

TWX 570-660-2670

111 Zela Drive
Pittsburgh 15238

Tel: [412) 782-0400
SOUTH CAROLINA
P.O Box 6442

69410 N Trenholm Road
Columbia 29206

Tel (B03) 782-6493

TENNESSEE
8906 Kingslon Pike
Knoxville 37919
Tel (615) 631-2371
3070 Direclors Row
Drrectors Square
Memphis 38131
Tel (901) 246-8370
“Nashviile

Medical Service Only
Tel (615) 244-5448

TEXAS

4171 North Mesa
Sute 110

El Paso 79902

Tel (9715) 533-3555
P.0. Box 42816
10535 Harwin St
Houston 77036

Tel- (713) 776-6400
‘Lubbock

Medical Service Only
Tel: (806) 799-4472
PO Box 1270

201 E Arapaho Rd
Richardson 75081
Tel (214) 231-6101
205 Billy Mitchell Road
San Antonlo 78226
Tel; (512) 434-82471

UTAH

2160 South 3270 Wesl Stieet
Salt Lake City 84119

Tel (801) 972-4711

VIRGINIA

PO Box 9669

2914 Hungary Spting Road

Richmond 23228

Tel (B04) 2B5-3431

Computer Systems/Medical
Only

Airport Executive Center

Suite 302

5700 Thurston Avenue

Virginla Beach 23455

Tel* (804) 460-2471

WASHINGTON
Bellefield Office Pk.
1203 - 114th Ave. S.E.
Bellevua 98004

Tel (206) 454-3971
TWX 910.443-2446

P 0. Box 4010
Spokane 99202

Tel. (509) 535-0864

“‘WEST VIRGINIA
MedicalAnalylical Only
4604 Mac Corkie Ave | SE
Charleston 25304

Tel, (304) 825-0492

WISCONSIN

150 South Sunny Slape Road
Brookfleid 53005

Tel (414) 784-B800

FOR U.S. AREAS

NOT LISTED:

Contact the regional office
nearest you:

Allanla, Georga  North
Holly-wood, Cahfornia
RocKkvilte, Maryland
Rolling Meadows. Ilinos
Their complete addresses

are listed above

USSR

Hewlell-Packard
Representalive Office

USSR

Pokrovsky Boulevard
4/17-kw 12

Moscow 101000

Tel 294 20.24

Telex 7825 hawpak su

YUGOSLAVIA

Iskra GCommerce, n.spl o
Zaslopstvo Hewletl-Packard
Obilicev Venac 26

YU 11000 Beograd

Tel: 636-955

Telex: 11530

Iskra Commerce, n'sol o
Zaslopsivo Hewletl-Packard
Miklosiceva 38/Vil
YU-61000 Ljubljana

Tel. 321-674, 315-879
Telex: 31583

URUGUAY

Pablo Ferrando S.A C.el
Averida lialkia 2877
Casilla de Correo 370
Montavideo

Tel 40-3102

Telex: 702 Public Booth
Para Pablo Ferrando

VENEZUELA

Hewleit-Packard de Venezuela
CA

P 0. Box 50933

Caracas 105

Los Ruices Norle

3a Transversal

Edificio Segre

Caracas 107

Tel 239-4133 (20 lines)

Telex: 25146 HEWPACK

ZAMBIA

R.J. Tilbury (Zambia) Ltd

P 0. Box 2792

Lusaka

Tel 73793

MEDITERRANEAN AND

MIDDLE EAST

COUNTRIES NOT

SHOWN, PLEASE

CONTACT:

Hewlell-Packard S.A,

Mediterrangan and Middie East
Operations.

35, Kolokotroni Street

Platia Kelalianou

GR-Kifissia-Athens, Greece

Tel BOB0359/429

Telex: 21-8588

Cable HEWPACKSA Athens

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewletl-Packard Ges.m.bH
Handelskar 52

PO Box7

A-1205 Vienna, Auslria
Tel (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
Telax. 75923 hewpak a

QTHER AREAS NOT

LISTED, CONTACT:

Rewlelt-Packard
Intercontinental

3495 Deer Creek Road

Palo Alle, California 94304

Tek: (415) 856-1501

TWX 910-373-1267

Cable: HEWPACK Falo Allo

Telex. 034-8300, 034-8493

Hewlelt-Packard S.A.

7. tue du Bois-du-Lan

P.0. Box

CH-1217 Meyrin 2 - Geneva
Switzerland

Tel (022) 82 70 00

Cable: HEWPACKSA Geneva
Telex 2 24 86

‘Servics Only
2:15-80
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