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Model 86602B

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains all information required
to install, operate, test, adjust and service the
Hewlett-Packard Model B86602B RY Section
plug-in, hereinafter referred to as the RF Section.
For information concerning related equipment,
such as the Hewleft-Packard Model 8660-series
mainframes or the Model 11661 Frequency
Extension Module, refer to the appropriate manual
or manuals.

1-3. This manual is divided into eight sections
which provide information as follows:

a. SECTION I, GENERAL INFORMATION,
contains the instrument description and specifica-
tions as well as the accessory and recommended
test equipment list.

b, SECTION 1I, INSTALLATION, contains
information relative to receiving inspection,
preparation for use, mounting, packing, and
shipping.

¢c. SECTION III, OPERATION,
operating instructions for the instrument.

contains

d. SECTION 1V, PERFORMANCE TESTS,
contains information required to verify that instru-
ment performance is in accordance with published
specifications.

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

f. SECTION VI, REPLACEABLE PARTS,
contains information required to order all replace-
ment parts and assemblies.

g. SECTION VII,LMANUAL CHANGES, pro-
vides information to document all serial number
prefixes listed on the title page,

h. SECTION VIII, SERVICE, contains
descriptions of the circuifs, schematic diagrams,
parts location diagrams, and troubleshooting
procedures to aid the user in maintaining the
instrument.

www.valuetronics.com

1-4. Figure 1-1 shows the Option 602 RF Section.

1.5. Packaged with this manual is an Operating
Information Supplement, This is simply a copy of
the first three sections of this manual. This
supplement should stay with the instrument for
use by the operator. Additional copies of the
Operating Information Supplement may be
ordered separately through your nearest Hewlett-
Packard office. The part number is listed on the
title page of this manual.

1-6. On the title page of this manual, below the
manual pari number, is a “Microfiche” part
number. This number may be used to order 4 x
6-inch microfilm transparencies of the manual.
Kach microfiche contains up to 60 photo-
duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes
supplement as well as all pertinent Service Notes.

1-7. SPECIFICATIONS

1-8. Instrument specifications are listed in
Table 1-1. These specifications are the performance
standards, 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 letter 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(es) 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 SUPPLEMENTS

1-13. An instrument manufactured after the print-
ing of this manual may have a serial prefix that is
not listed on the title page. This unlisted serial

1-1



General Information Model 866028

Table 1-1. Models 86602B/11661 Specifications (1 of 3)

SPECIFICATIONS

FREGUENCY GHARACTERISTICS Spurious Signals (CW, AM, and oM oniy):
80 dB down from ecarrier at frequencies <700 MHz
Range: 1.0 to 1299.999999 MHz selectable in 1 Hz steps. 80 dB down from carrier within 45 MHz of the
Frequencies from 200 kHz to 1 MHz may also be carrier at frequencies 2700 MHz
selected with some degradation in specifications, 70 dB down from carrier >45 MHz from carrier at
frequencies 2700 MHz
Accuracy and Stability’ : CW frequency aceuracy and 50 dB down from carrier on the +10 dBm range.
long term stability are determined by the aging rate
of the time base (internal or external) and its All Power Line Related spurious signals are 70 dB down
sensitivity to changes in temperature and line voltage. from carrier.

Internal reference oscillator accuracy = * aging rate
+3x107°/°C+ 3% 107° /1% change in line voltage.

Switching Time: 6 ms to be within 50 Hz of any new
frequency selected; 100 ms to be within 5 Hz of any
new frequency selected.

Signal-to-Phase Noise Ratio (CW, AM, and ¢M aniy):
Greater than 45 dB in a 30 kHz band centered on
the carrier and excluding a 1 Hz band centered on

the carrier.
. Error at:
Largest Digit Changed - .
9 g 9 Typical SSB Phase Noise Curve:
Tms 1 ms
-
3 70
1 Hez z
10 Hz <1 Hz <1 Hz 3 80
T
100 Hz <100 Hz <1 Hz g~ 90
%2
2 & 100
1 kHz 20
2z
10 kHz <500 Hz <10 Hz L3 o |
= 2 e Rasiclual Phase Noise
100 kH EZ 5 {independent of RF Frequency)
z 5 -2 Insluding contribution of internal = [ % |
1 MHz <500 Hz <50 Hz % 3 % 10— 8/day standard at 1 GHz RF
® 130 b output. {Standard contribution
5 decreases 6 dB/octave as RF
10 MHz <500 Hz <50 Hz = output frequency is reduced.)
2 — 140 H 1 ; 3
= " 10 102 T T 10°
160 MHz, Undefined <50 Hz Offset from Carrier (He)
i1 GHz
Typicat 866028/11661 Typical 866028 Phase Noise
Frequency Switching Characteristics
Harmonic Signals:
All harmonically related signals are at least 30 dB
below the desired output signat for output levels Signal-to-AM Noise Ratio: Greater than 65 dB down ina
<+3 dBm. (25 dB down for output levels above 30 kHz bandwidth centered on the carrier and ex-
+3 dBm.) cluding a 1 Hz band centered on the carrier

lAging rate for the time bage of standard mainframes is
3% 10°8/aay; for option 001 maimframes, 3 x 109 /day,

1-2
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Model 866028

General Information

Table 1-1. Models 86602B/11661 Specifications (2 of 8)

OUTPUT CHARACTERISTICS

Level: Continuously adiustable from +10 to —146 dBm
(0.7 Vems to (.01 uVrms) into a 501 resistive load.
Output attenuator calibrated in 10 dB steps from
1.0V full scaie (+10 dBm range) to 0.03 uVrms fuli
scate (—140 dBm range). Vernier provides continuous
adjustment between attenuator ranges. Ouiput level
indicated on ouiput level meter calibrated in volts and
dBm into 50 ohms.

Accuracy: (Local and remote modes)
£ 1.5dB to —76 dBm; * 2.0dB to —146 dBm at
meter readings between +3 and —6 dB.

Fiatness: Qutput level variation with frequency is less
than 1.0 dB from 1—1300 MHz at meler readings
between +3 and —6 dB.

Level Switching Time: In the remote mode any level
change can be accomplished in less than 50 ms. Any

change to another level on the same attenuator range
can be accomplished in less than b ms.

impedance: 5082,
VSWR: <2.0 on +10 and 0 dBm range; <1.3 on

—10 dBm range and below.

MODULATION CHARACTERISTICS
(With compatible Medulatien Sections)

Amplitude Modulation:

Bepth: 0 - 90% for RF output level meter readings
from +3 to —6 dB and only at +3 dBm and below.

AM 3 dB Bandwidth:

Modulation Depth {%)

e AR 3 dB Bandwidth

enter

Frequency | o, 300 AM 16 to 70% AM | 0 to 90% AN
<10 MHz 16 kHz 6 kHz 5 kHz
=10 MHz 100 kHz 60 kHz 50 kHiz

AM Tetal Harmonic Distortion®

AT 30% AM AT 70% AM AT 90% AM
<1% <3% <5%

100

Modulation Depth {%}

WModulation Rate (kHz)

Twpical AM Distortion (Center Frequency <10 MHz)

¢ 16 20 30 40 50 86 70O g0 90 100
Maodulation Rate (kiz}

Typical AM Distortion (Center Frequency =10 MHz)

Incidental PM: Less than 0.2 radians peak at 30% AM.

incidental FM: Less than 0.2 times the frequency of mod-
ulation (Hz) at 30% AM.

2 Applies only at 400 Hz and 1 kHz vates with the R¥ Section
front panel meter indicating from 0 to +3 dBm. At a meter
indication of —6 dB the distortion approximateiy doubles,
The modulating signal distortion must be <0.3% Tor the sys-
tem performance to meet these specifications.

www.valuetronics.com
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Model 866028

Table 1-1. Models 86602B/11661 Specifications (3 of 3)

FREQUENCY MODULATION

Rate: DC to 200 kHz with the 86632B and 86635A.
20 Hz to 100 kHz with the 86633E.

Maximum Deviation (peak):
200 kHz with the 866328 and 86635A
100 kHz with the 86633B

Incidental AM: AM sidebands are greater than 60 dB
down from the carrier with 75 kHz peak deviation
at a 1 kHz rate.

FM Total Harmonie Distortion (at rates up to 20 kHz):
<1% up to 200 kilz deviation. (External modulating
signal distoriton must be less than 0.3%.)

Residual FM: less than 10 Hz rms average in 300 Hz
to 3 kHz, post-detection bandwidth, FM x 0.1 mode,

30

2%
Distartion

200
™ o, R¥ Quput
:115 ¥ Un;ecks in
- % This Ragion |
% N - i
m
= A Y
g A

160 A

LY

= 1% Distortion

8 01 02 03 04 05 08 07 08 08 10
Peak Deviation {MHz}

Typical FM Distortion Curve

PULSE MODULATION
{With the 86631B Auxiliary Section only)

Source: External

Rise/Fall Time: 50 ns.

ON/OFF Batio: At least 40 dB.

Input Level Required: —10= 0.5 Vde turns RF on,

PHASE MODULATION
{Dption 002 Instruments only)

Rate:
with 866354 de to 1 MHz
with 86634A
dc to 1 MHz af center frequencies less than 100 MHz
de to 10 MHz at center frequencies greater or
equal to 100 MHz.

Maximum Peak Deviation:
0 to 100 degrees peak. May be overdriven to 2 radians
(115%) in the Modulation Section’s external de
maode.

oM Distortion:
<5% up to 1 MHz rates
<7% up to B MHz rates
<15% up to 10 MHz rates

{External modulation signal distortion must be less than

0.3% to meet this specification.)

REMOTE PROGRANMMING
(Through the 8660-series mainframes)

Fregueney: Programmable in 1 Hz steps.

Output Level: Programmable in 1 4B steps from +10 to
—146 dBm,

Modulation: See specifications for modulation section
instatled.

GENERAL

Leakage: Meets radiated and conducted limits of
MIL-I.6181D,

Size: Plug-in to fit 8660-series mainframe.
Weight: Net 91b (3.9 kg).

: 1-4 .
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Model 86602B

prefix indicates that the instrument is different
from those documented in this manual. The
manual for this instrument is supplied with a
vellow Manual Changes supplement that contains
“change information” that documents the
differences.

1-14. In addition to change information, the
supplement may contain information for correct-
ing errors in the manual. To keep this manual as
current and accurate as possible, Hewlett-Packard
recommends that you periodically request 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 86602B RF Section is one of
several RF Sections available for use in an
8660-series Synthesized Signal Generator System.
This R¥ Section plug-in is used with an option 100
8660-series  mainframe (Frequency Extension
Module installed). The RF Section provides
precisely tuned RF output frequenices over the 1
to 1300 MHz range with 1 Hz frequency resolution
(8660-series option 004 instruments have resolu-
tions of 100 Hz.) Frequencies from 200 kHz to
1 MHz can also be generated with some degradation
in the amplitude Ileveling and other related
specifications.

1-17. The output power can be set to any level
between +10 and —146 dBm by means of the
front panel VERNIER and calibrated OUTPUT
RANGE controls. A front panellmounted meter
and the OUTPUT RANGE switch indicate the
output power and voltage levels delivered by the
RF Section to any external load having a character-
istic impedance of 50 ohms. Qutput power levels
are maintained within * 1 dB of selected values
through #ternal leveling of the outputl signal over
the full frequency range of the instrument.

1-18. Amplitude, frequency, phase, or pulse
modulation of the RF OUTPUT signal can be
accomplished within the RF Section by using the
appropriate Auxiliary or Modulation Section
plug-in.

1-19. External programming permits remote
selection of the output signal frequency in 1 Hz
steps (100 Hz for option 004 mainframes) and the
output power in 1 dB steps over the full operating

www.valuetronics.com
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range of the instrument. External programming is
accomplished via the mainframe computer-
compatible interface and digital control unit
circuits.

1-20. OPTIONS

1-21. This RF Section has two options available.
They affect the instrument’s RF output level,
and phase modulation capabilities.

1-22. Option 001. The RF ouiput attenuator is
removed. This limits the RF output level range
from +10 to —6 dBm.

1-23. Option 002. Circuits are added to provide
the phase modulation capability. A compatible
modulation section is required.

1-24. COMPATIBILITY

1-25. Except for Opiion 002 instruments, the
Model 866028 is compatible with all 8660-series
option 100 mainframes, all AM-FM Modulation
Sections and the Auxiliary Section. This RF
Section is partially compatible with the FM/oM
Modulation Section,

i CAUTION

Damage to the signal generator system
may result if an option 002 RF Section is
used with Mode! 8660A or 8660B main-
frames with serial prefixes 1349A and
below,

1-26. Option 002 instruments are compatible with
all instruments which are part of the Model
8660-series Synthesized Signal (Generator System
except early model 8660A and 8660B Mainframes.
Refer to the paragraph entitled Modifications in
Section I1 of this manual for further information.

1-27. EQUIPMENT REGQUIRED BUT NOT
SUPPLIED

1-28. System Mainframe

1-29. The mainframe uses phase-locked loops to
accurately generate clock, reference, and tuning
signals required for operation of the Synthesized
Signal Generator System. Front panel-mounted
mainframe controls are used to digitally fune two
phase-locked loops in the Frequency Extension
Module which, in turn, produce two high-
frequency output signals that are applied to the
RF Section. The RF Section mixes the two signals
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General Information

and presents their frequency difference at the front
panel OUTPUT jack. The output frequency is
either the value selected by the mainframe front
panel controls or external programming.

1-30. The mainframe power supply provides all de
operating voltages required by the RF Section,
Frequency Extension Module, and Modulation
Section plug-ins. Remote programming of the plug-
ins is accomplished via the mainframe interface and
digital control unit circuits.

1-31. Frequency Extension Module

1-32. The Frequency Extension Module plug-in
extends the ouipul frequency range of the main-
frame to meet the input requirements of the RF
Section. The Frequency Extension Module plug-in
contains two high-frequency phase-locked loops
which receive digital tuning signals, variable synthe-
sized signals, and fixed synthesized signals from the
mainframe. The phase-locked loops use the main-
frame signals, in conjunction with the output
frequency from a 4.43 GHz oscillator that is
common to both loops, to produce two high-
frequency output signals that are supplied to the
RF Section. One oufput signal is generated by a
phase-locked loop using a Voltage Controlled
Oscillator {VCO) that is tuneable in 1 Hz steps
(100 Hz steps for option 004 mainframe) over the
3.95 to 4.05 GHz range. The other output signal is
generated by a phase-locked loop using a Yittrium-
fron-Garnet (YIG) oscillator that is tunable in
100 MHz steps over the 3.95 to 2.75 GHz range.
The two outputs from the Frequency Extension
Module plug-in are applied to the RF Section for
mixing, amplification of the converted signal, and
final output power level control.

1-33. Auxiliary Section

1-34. The Auxiliary Section plug-in provides a
means of applying externally generated amplitude
or pulse modulation drive signals to modulate the
R¥ Section’s output carrier.

1-6 ]
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1-35. Modulation Section Plug-ins

1-36. The Model 86630-series Modulation Section
plug-ins can accept external modulation drive
signals or generate internal drive signals to amph-
tude, frequency, phase or pulse modulate the RF
Sections output signal.

1-37. EQUIPMENT AVAILABLE

1-38. Extender cables, coaxial adapters, and an
adjustment tool are available for use in perform-
ance testing, adjusting, and maintaining the RF
Section. Each piece may be ordered separately or
as part of the 11672A Service Kit.

1-39. Extender cards for use in servicing the RF
Section and a type N to BNC adapter for use on
the front panel RF OUTPUT connector are con-
tained in the HP Rack Mount Kit, Part Number
08660-60070, that is supplied with the mainframe.

1-40. SAFETY CONSIDERATIONS

1-41. This instrument has been designed in accord-
ance with international safety standards and has
been supplied in safe condition,

1-42. Although this instrument has been designed
in accordance with international safety standards,
this manual contains information, cautions, and
warnings which must be followed to retain the
instrument in safe condition. Be sure to read and
follow the safety information in Sections II, III,
V, and VIiIL
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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 86602B RF Section
plug-in. Initial Inspection provides instructions to
be followed when an instrument is received in a
damaged condition. Preparation For Use gives all
necessary interconnection and installation instruc-
tions, Storage and Shipment provides instructions
and environmental limitations pertaining to
instrument storage. Also provided are packing and
packaging instructions which should be followed in
preparing the instrument for shipment.

2-3. INITIAL INSPECTION

2-4. Inspect 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, and 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 instru-
ment does not pass the electrical performance test,
notify the nearest Hewleti-Packard office. If the
shipping container is damaged, or the cushioning
material shows signs of stress, notify the carrier as
well as the Hewlet{-Packard office. Keep the
shipping materials for 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. All power required for operation of the RF
Section is furnished by the mainframe. This RF
Seetion requires approximately 40 volt-amperes.

2-8. Interconnections

2.9, Prior to installing the RF Section plug-in into
the mainframe, verify that the Frequency Exten-
sion Module plug-in and interconnecting cable
assemblies have been installed in accordance with
the instructions contained in the Frequency
Extension Module manual.

www.valuetronics.com

2-10. Modifications
2-11. A power supply modification to older
versions of Model 8860A and 8660B mainframes

are required if they are to be used with the option
002 RF Section.

Damage to the synthesized signal genera-
tor system may result if an option 002 RF
Section is used with an older 8660A
or 86608 mainframe.

2-12. Due to the increased power consumption of
the option G02 instrument, mainframes with serial
prefixes 1349A and below must be modified by
installing a Field Update Kit. For mainframe
configurations other than option 003 (60 Hz line
operation), order kit number (8660-60273. For
option 003 mainframes (0 — 400 Hz line opera-
tion} order kit number 08660-60274.

NOTE

Verify that a new higher current fuse, HP
Part Number 2110-0365, 4A Slow Blow,
is used in mainframes with the power
supply modification.

2-13. Operating Environment

2-14. The BRF BSection is designed to operate
within the following envivonmental conditions:

Temperature .. ..o vvvennncnnnnn 0° to +55°C
Humidity .............. less than 95% relative
Altitude . ... Ll less than 15,000 feet

2-15. Installation instructions

WARNING I

The multi-pin plug connector which pro-
vides interconnection from mainframe to
RF Section, will be exposed with the RF
Section removed from the right-hand
mainframe cavity. With the Line {Mains)
Yoltage off and power cord disconnected,
power supply voltages may still remain
which, if contacted, may constitute a
shock hazard.

2-1



Installation

2-16. Insert the plug-in approximately half-way
into the right cavity of the mamframe. Rotate the
latch (lower right corner) to the left until it
protrudes perpendicular to the front panel, Refer
to Figure 2-1, which shows the plug-in partially
inserted into the mainframe and the latch rotated
to a position that is perpendicular to the plug-in
front panel. Push the plug-in all the way into the
mainframe cavity and then rotate the latch to the
right until ¥ snaps into position.

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

2-19. The storage and shipping environment of the
RF Section should not exceed the following limits:

Temperature .. ................. 40° to +75°C
Humidity .............. less than 95% relative
Altitude . ............ ... less than 25,000 feet

2-20. Packaging

2-21. Original Type Packaging. Containers and
materials identical to those used in factory pack-
aging are available through Hewlett-Packard
offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicat-
ing the type of service required, return address,
model number, and full serial number. Also mark

Model 86602B

the container FRAGILE to assure careful handling.
In any correspondence, refer to the instrument by
model number and full serial number.

2-22. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials:

4.  Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewleit-Packard office or
service center, attach a tag indicating the type of
service required, return address, mode! number,
and full serial number.)

b. Use a strong shipping contamer. A double-
wall carton made of 350-pound test material is
adeguate,

¢. Use enough shock-absorbing material (3
to 4-inch layer) around all the sides of the instru-
ment to provide firm cushion and prevent move-
ment inside the container. Protect the control
panel with cardboard.

d. Seal the shipping container securely.

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

Figure 2-1. RF Section Partially Inserted into Mainframe
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Operation

SECTION 11§
OPERATION

3-1. INTRODUCTION

3-2. This section contains information which will
enable the operator to learn to operate and quickly
check for proper operation of the RF Section
plug-in as part of the Synthesized Signal Generator
Bystem.

3-3. PANEL FEATURES

3-4. The front and rear panel contrels, connectors,
and indicators of the RF Section and ifs options
are described by Figure 8-1 and 3-2.

3-5. OPERATOR’'S CHECKS

3-6. The RF Section, as part of the Synthesized
Signal Generator System, accepts inputs from the
rest of the system but controls only the RF output
level. Even though the confrolled circuits for most
other funciions are within the RF Section, the
actual checks are found in the manual of the
nstrument which controls that function.

www.valuetronics.com

3-7. The Operator’s Checks in this manual are
intended to verify proper operation of the circuits
which control and are controlled by the RF output
jevel controls. This includes the meter, the
VERNIER control, the OUTPUT RANGE switch,
and the Qutput Range Aitenuator when operating
in the local mode. When the system is being
remotely conirolled, the 1 dB and 10 dB remote
step attentator switches are checked in place of the
VERNIER control and QUTPUT RANGE switch.
Refer to Figure 3-3.

3-8, OPERATING INSTRUCTIONS

3-9. In this system, the mainframe and plug-ins
contain the controls for frequency, modulation,
and RF level selection. The mainframe controls
frequency, the Modulation Section plug-in controls
modulation type and level, and the RF Section
plug-in controls RF output level, The Operating
Instructions for the RF Secticn plug-in are
included in Table 3-1.

3-1



Operation Model 86602B

FRONT PANEL FEATURES

DUTPUT L RANGE

s
L

YERMIER QuUTFUT

NOTE

The front panel of the eption 002 instrument is
shown. The standard instrument does not have the
term PHASE MODULATION after 11300 MHz.
The option 001 instrument has an OUTPUT
RANGE switch uhich shows only the +10 and 0

dBm ranges.

&) WVeter. Indicates the RF Output level in Vrms and +10 to —140 dBm (5082) in 10 dB steps. For
dBm (5082 with the scale reference indicated by option §01 instruments, +10 and 0 dBm ranges
the OUTPUT RANGE switeh. only.

) BUTPUT dack. Type-N female coaxial connector,

@ Mechanical - Meter Zern Control. Sets the Panel RF Output level +10 to —146 dBm (0.7 Vims to
Meter indicator to zero when the mainframe LINE 0.01 uVrms} into a 5052 load. Frequency range is
Switchis set to STBY. 1to 1299.999 999 MHz in 1 Hz steps,

VERNIER Control. RF Output continuousty var-

@ QUTPUT BANGE Switch. Sets the output level iable within the useable range (+3 to —6 dB} as
range of all except option 001 instruments from indicated by the meter.

Figure 3-1. Front Panel Controls, Connectors, and Indicators

3-2 L
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Model 866028 Operation

REAR PANEL FEATURES

@
@

LEE KRR

4

b

CRSTDOELT BB

{Hotenessensd
T T T YTITY Y

GBS ERELBEER
X R RN R L R E

LE-X ]

e Coaxial Plug. Connects the 3.95 to 2.75 GHz RF @ Coaxial Plug. Connects the 3.95 to 4.05 GHz LO

Input signal to the RF Section from the Fre- Input signal to the RF Section plug-in from the
quency Extension Module. Freguency Extension Module.

@lﬂtemnnnect Plug. Provides interconnection of
power supply voltages; RF and control signals
between the RF Section plugdin and the Main- o Serial Mumber Plate. Metal plate with stamped
frame, Frequency Extension Module, and Modula- serial number, Fourdigit and letter for prefix.
tion Seetion plug-in. Suffix is unique to an instrument.

Figure 3-2. Rear Panel Connectors and Indicators

; . 3-3
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Model 86602B

SYNTHESIZED SIGNAL

OPERATOR'S CHECKS

HP 53404
FREQUENCY COUNTER

HEF N TO M

GEWERAT

GR SYSTEM

{REAR -
PAMNEL)

REF GUT
(REART

®

| 3dB ATTENUATOR

QUTPUT i
‘ HP 84814

N POWER

| warNING |
BEFORE CONNECTING THISSYSTEM TO LINE {MAINS)
VOLTAGE, the safety and installation instructions found in
Sections H and I} of the mainframe manual should be followed.

§ CAUTION

Damage to the signal generator system may occur if option 002
RF Sections are used with unmodified 8660A and 8660B main-
frames with serial prefixes 1349A and below. See the paragraph
entitled Modifications in Section 11,

NOTE

Refer to Section II for RF Section Installation instructions.

I SENSOR

HP 4354
POWER METER

1. Set the System controls as follows:

Mainframe
LINE Switch . . . . . .
REFERENCE SELECTOR .
CENTER FREQUENCY .

Modulation Section plug-in
MODE Switch .

RF Section plug-in
OUTPUT RANGE Switch
VERNIER Control .

ON
EXT
500 MHz

OFF

0 dBm
+3 dB meter reading

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

3-4 .
www.valuetronics.com



Model 866028 Operation

CPERATOR’S CHECKS

2. Connect the RF Section OUTPUT to the power sensor input. Verify that the amplitude of
the 500 MHz signal is approximately +3 dBm.

3.  Set the OUTPUT RANGE Switch to +10 dBm and adjust the VERNIER control for a —3 dB
meter reading. Verify that the output level is approximately +7 dBm.

4.  Connect the R¥F Section OUTPUT to the frequency counier input through the 3 dB attenuator.
Verify that the signal is accurate within +1 Hz.

B. To check the remote control capabilities of the RF Section, connect a control unit to the
mainframe. Repeat steps 1 through 4 while the system is remotely programmed from an
external source. Application Note 164-1 “Programming the 8660A/B Synthesized Signal
Generator’” provides the information needed for remote BCD operation of this system.
Application Note 164-2 “Calculator Control of the 8660A/B/C Synthesized Signal Generator”
provides the information needed for calculator control of the system using the HP-1B (option
005). Section III of the mainframe manual contains the same information in abridged form.

Figure 3-3. Operator’s Checks (2 of 2)
- 3-5
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Operation Model 866028
Table 3-1. Operating Instructions (1 of 2)

OPERATING INSTRUCTIONS

TURN ON

BEFORE CONNECTING THIS SYSTEM TO THE LINE (MAINS)
VOLTAGE, the safety and installation instructions found in Sections
i and 11l of the mainframe manual should be followed.

§ CAUTION

Damage to the signal generator system may occur if option 002
RF Sections are used with unmodified 8660A and 8660B main-
frames with serial prefixes 1349A and below. See the paragraph
entitled Modifications in Section il.

NOTE
Refer to Section II for RF Section Installation Instructions.

1. Set the mainframe’s LINE Switch to ON and the rear panel! REFERENCE SELECTOR
Switch to INT. Wait for the mainframe “oven’” indication to go out.

FREQUENCY SELECTION

2. Refer to Section III of the mainframe operating and service manual for information on
system frequency selection,

RF OUTPUT LEVEL
3. dBm. Sef the QUTPUT RANGE switch to within +8 and —6 dB of the desired output level.

Adjust the VERNIER control for a meter reading which when added to the QUTPUT RANGE
switch indication equals the desired output level.

4. VOLTS. To set the RF output level in rms volts, the OUTPUT RANGE switch selected the
full scale meter reading and the VERNIER control is adjusted for the correct voltage reading
on the meter. The voliage level for meter scale 1.0 should not be set below 0.32 of full scale.
The voltage level should not be set below 1 when using the meter scale of 3.

NOTE

In order to achieve the output level accuracy specified, the
level selected must be <+10 dBm and the RF Section front
panel meter reading must be as stated above.

5. Connect the RF Output to the Device Under Test. The front panel meter reading of RF
Output level will be correct only if the input impedance of the Device Under Test is 502.

3-6
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Model 86602B Operation
Table 3-1. Operating Instructions (2 of 2)

MODULATION SELECTION

6. Refer to Section 1Il of the Modulation Section plug-in operating and service manual for in-
formation relating fo selection of modulation type and level.

REMOTE OPERATION

7. Application Note 164-1 “Programming the 8660A/B Synthesized Signal Generator” provides
most of the information needed for remote BCD operation of this system. AN 164-2 “Calcu-
lator Control of the 8660A/B/C Synthesized Signal Generator” provides information for
remote HP-IB operation of this system. In abridged form, Section 111 of the mainframe
manuals contain the same information.
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WA

ANGOLA

Telacire

Emprese Yécnica de
Equipamanios
£dbotricos, SARL

R. Barbosa Rodrigues,

137010

Caixa #ostal, 8487

Luanda

Tal: 35515/8

ARGENTINA

Hewlelt-Packard Argenting 5.4

Senia Fe 2035, Martinez
6140 Buanos Alres
Tel 792-1239, 796-6086
Telex: 122433 AR GIGY
Biokron S.AC.Ly M.

Avda. Pased Colon 221

§ piso

1330 Buenos Alrss
Yel: 30-4846/185 178354
34-8356/0480/2551
Teien: {33} 17595 BIO AR
AUSTRALIA

AUSTRALIA CAPITAL
TERA.

Hewiell Packard Ausiredia Ply,
Lid

121 Wollongong Sirest

Fyshwick, 2608

Tel 804244

Teiex: 52650

NEW SOUTH WALES

Hewietl-Packard Auslraia Ply.
Lig

31 Sridge Streel

Pymbie, 2073

Tet 4496566

Talex: 21561

QUEEMSLAND

Pewledt Packard Australie Ply.
Lig

5h Floor

Tagchers Union Building

A55-493 Boundary Sheet

Spring Hill, 4000

Tar 2251544

SOUTH AUSTRALIA

tewiell-Packard Austrakis Py,
£

153 Greznhilt Road

Pprigide, 5063

Tel: 2725311

Telex: 82536

VICTORA

Hewlelt-Packarg Australip Pty
(I

31-51 Joseph Slreet

Blackburn, 3130

Tel: B9-5351

Teiex: 31024 MELB

WESTERM AUSTRALIA

Hewletl-Packard Australia Ply.
L.

131 Slitling Highway

Hsgiands, 5009

Teb 3865455

Yelex: 93859

AUSTHEA
Hewieh-Packard Bes.mbM,
Wenlisttasse 29

FQ. Box 7

B-1205 Vienne

Yeb 35-15.21.0

Teigx: 13582/135066
Hewlen-Packard Ges.mb K.
Wehiistrasse, 29

A- 1205 Wien

Tek 35-18-21

Taen 135063

BAHRAIN

Medical Gnly

Wasl Pharmacy

P 0. Box 648

Bahrain

Tel: 54888, 56123

Yelex: 8560 WAEL GJ

A Hamuciya Trading and
Gantracling

£.0. Box 20074

Mangrea

Tel: 259978, 259958

Teiex: 8835 KALDIA GJ

BAMGELADESH

The General Eleciric Co. of

Bangiadesh Lid.

Magnet House 72

Dwkusha Gommarcial Area

Motithall, Dacca 2

Tei: 232415, 252418

Teiex: 734

BELGILUM

Hewlett-Patkerd Benshix
SAMY

Avere cu Col-Vert, 7,

1Groeniraagiann)

BRAZIL

Hewislt-Packard do Brasi
2L Lida,

Alameda Rie Megro, 750

Aiphaville

08400 Barwer 5P

Tel: 429-3222

Hawilelt-Packard do Brasit
18.C. Lide.

Rua Padre Chagas, 32

FOCO-Phrte Megre-AS

Tel 22-2588, 22-5621

Hewlett-Packard do Srasit
iel. Lide

Av. Epitacio Pessoa, 4654

2247 1-Rie 4o Janeiro-RJ

Tet: 285-0237

Telew 021-21905 HPBA-BR

CANADA

ALBERTA

Hewlen-Packard {Canada) Lid,
146204 - 168th Sweet
Edmonton T5M 378

Tei: (403) 452-3670

TWX: £10-831-2431
Hewietl-Packard (Canada) 10
210, 7270 Fighet St SE.
Laigary T2H 248

Toi; {403} 253-2713

TWX: 610-821-6141

BRITISH COLUMBIA
Hewietl-Packard (Canada} | i,
10691 Sheltridge Way
Richmond YoX 2W7

Tel: (604 2702277

TWX: 619-325-5059

RAMITORA

Hewigh-Packard {(Canac) Lid,

380-550 Century 3t
5%, Jdminus,
¥inmpag KIH gY1
Yol {204} 788-6701
TWX: B10-571-3531

HOVA STOTHA

Hewleit-Packard {Canatia) L4d.

PG Box 931

800 Windmiit Road
Bartmouth B3 101
Tel: {802} 469-7820
TWx: 610-271-4482

ONTARIG

Howlett-Packard {Canada) Lid,
1020 sarrison Or,

Oitewa K2 87

Tek {613) 820-6483

TwX: 610-363- 1636
Hewlelt-Packard (Canada) 1.1,
BBTT Goreway Drive
dMisaissauga LAV IMB

Tet 1416) 678-9430

T 510-402-4248

Hewlett-Packard (Cansda) Lid,

552 Newbol Siest
Londoen NBE 255

Tel: (515) 635-9181
TWX: 610-352-120¢

QUEBHC

Hewieti-Packerd {Canade) Lid,

275 Hymus Bivd,
Folnte Ciaire HOR 1G7
Tui (514) 697-4232
TWX: 610-422-3022
FOR CANADIAN
AREAS NOT
LISTEE:

Contact Hawlelt-Packard (Can-

&42) LId. in Mississauge.

CHME
Jorge Calcaghi y Cia. Lide.

Corres §, Santiago
Tet: 220222
Teter: JLALCAGM

LOLOMBIA

Insirementacitn

Henrik . Langebask & Kiar
S.A

Carrers 7 No. 48-75

Apariago Adreo 6287

HBogots, * BE

Vel 260-8877

Telex: 84400

Insirumentacion

H.A. Langebaek & Hior SA.
Carrera 63 Mo, 48-4-31
Apartedo 54088
Medeiin

Tek 304475

COSTA RICA

Glentllica Gostarticense S.A,
Averids 2. Calie §

San Padrio Oe Wonles de Oce
Apariada 10159

[ SALES OFFICES

Arranged aiphabetically by country

CYPRUS

Kypfenics

19 fitegorios Xenopoulos
Stree

P.G. Box 1152

Nicosla

Tek 45628/20

Teiex: 3018

CZECHOSI.OVAKIA
Hewielt-Packard

Obchodni 2astupitelstyi v CSSR
Pisemny slyk

Post schrarka 27

£S§ 118 01 Praha 011

CSSA

Vyvojova & Provozni Zakladna

Wyzkymnych Ustavy v
Bechovicich

{55R-25007 Bechavice u
Prapy

Tek B9 83 41

Tefes: 12133

nstiute of Medical Bionics

Yyskumny Uslay §ekargkej
Bioniky

Jadiove §

$5-88346 Bratialave-
Kipmare

et 44-551

Telex: 93228

DENMARK
Hewiglt-Packard A/S
Dslavej §7

DH-3680 Blrkerod
Tak: (02 BY 66 40
Telex: 37409 hpas dk
Hewletr-Packard A/S
Haverve] 1

DK-8500 Sitkaborg
et (06} 82 7166
Telex: 37400 hpas dx

ECUADOR

CYEDE i, Lida.

P.0. Box 5423 CO

Av. Eloy Affero 1749
Duite

Tai: 450-375, 243.952
Tetex: 2548 CYEDE EO
Medical Only
Hospialar .4,

Casitls 3500

Rabies 625

Qulto

Tok: 545-250

EGYPY

LEA

Iniernationat Engineering
Asociates

24 Husszin Hegazi Straet

Kast-ai-Aini

Caira

Tl 23 82¢

Telex: 93830

SAMITRG

Sami Amin Trading Office

18 Abde! AZiz Gawish

Abdine-Cairo

Teh: 24832

EL SALYADOR

IPESA

Bulevar de los Heroes 11-48
Edificic Sarah 1148

San Salvacor

Tek 252787

ETHIORIA
Abdelia Abdulmaiik
7.0, Box 2636
Addis Ababa
Tel 119340

FHRILAND

Hewiell-Packard Oy
Bevontulente, 7
SF-02100 Espoo 10
Tel {80} 455 0211
Telex: 121563 hewpa sf

FRANCE

Hewleli-Packard France

Lone ¢'netivites de
Courtaboeu!

Avenue des Tropiques

Boile Posiee 6

91401 Orssy-Chtex

Tek {1 907 78 25

TWK: B000RBF

Hewlell-Packard France

Chemin des Mouthes

8P 162

69130 Ecully

Tel {78} 33 81 25

TWX: 310617F

Hewlalt-Facksrd France

20, Chemin de La Céplare

31081 Tovlouse

Lo Hirot-Céden

Tel (B1) 40 11 12

wik.yaluettehics.com

Hewieli-fackarg France

Le Ligowes

Place Romée de Vileneuve
13100 Aix-on-Provance
Tel: {42) 56 4102

THX: 41C7T0F

Hewiett-Packard France

. 2, Allee de la Bourgonelie

351060 Rannaa

Tel {9G) 5% 42 44

TWX: 7408 12F
Hewielt-Packard France

18, sy du Canal de iz Marne
67300 Schiitighsim

Tel {88) 83 08 10

TWX: BRO41F
Hewlet-Packard France
immeubdle péricentrs

Fug van Gogh

58650 Yillenauve D'Ascy
Tel (20} 81 41 25

TwX: 1601288

Hewigll-Packard France

Batiment Ampére

Rue de ia Commune de Peris

8p. 306

93153 Le Blanc Meanil-
Cédex

Tai (O1) 531 88 59

Telex: 213032F

Hewig-Packard France

Av. du Pal. Kennedy

33700 Rerignac

Tek (563 97 Gt 8%

Hewletl-Packard France

immeubls Lorraine

Boulevard de France

91035 Evry-Cédex

Tek 077 96 60

Teles: 592315F

Hewlelt-Packard France
23 Rue Lothairs

SMK0 Metz

Tel: {87} 65 53 50

GEAMAN FEDERAL
[EGUBLIC
Hewielt-Packard GmbH
Vertrisbszentrate Frankiun
Berner Strasse 117
Postiach 560 140
D-6000 Franifurt 56
Tel: (06011} 50041
Telew: 04 13248 npHm ¢

Hewlett-Packard Gmbk
Technisches Biiro Bubiingen
Harrenberger Stragse 110
0-7030 Bobtingan,
Wiirtlemberg

Tel: {07031} 667- 1

Telex: 0726573% bbn

Hewlelt-Packard Gmbk

Technisches Bliro Dlisseldor

Emanuel-Leutze-Sir. 1
{Seesiern}

0-4000 Dasealdor!

Tel {021%) 59741

Telex: (85/86 533 hpdd &

Hewlgli-Packard GmbH
Technisches Blirp Hamburg
Kepstadliring 5

£-2000 Hambury 60

Tal: {040) 638041

Teiax: 21 B3 032 hphh d
Hewiptl-Packard GmbH
Technisches Buro Hannover
Am Grossmark! &

03000 Hannover 91

Tel: {0511} 46 80 01
Telex: 097 325¢
Hewielt-Packard GmbH
Technisches fikre Mimbarg
Neumeyersirasse 50
D-3500 Mirnberg

Tei (§911) 52 20 53

Talex: 0623 860

Hewletl-Packard GmbH
Techfisches Bliro Mlinchen
Eschenstrasse 5

G-8021 Tautkirchan
Teh {089} 61171

Telex: (524985
Hewlgl-Packard GmbH
Technisches Blre Beriin
Kaithstrasse 2-4

B- 1000 Bertin 30

Tel: (03G; 24 90 86
Telex: 018 1495 bpbin d

GREECE

Roslas Karayannis

5 Omitou Sireet

Athans 133

Tek 32 30 303/32/37 131
Tetex: 21 59 62 RKAR GR

GUARM

Guamn Medical Suppiy, inc,
Suite C, Rirpont Flaza

P.G. Box 8947
‘Tamuning 96311

Tel 646-4513

GUATEMALA

PESA

Avenida Heforma 3-48

fone 9

Guatemaia Clty

Tel: 316627, 314786,
H6471-5. ext. @

Telex: 4192 Tatelro Gu

HONG KONG

Hewlell-Packard Hong Keng
iid

11th Floof. Four Seas Bidg.

212 Nathan Rd.

Kowloon

Tel: 3-697445 {5 fnes}

Telex: 36678 HX

Mecicai/Analyticat Onty

Schmigt & Co. {Hong Kong)
Lig

Wing Cn Centre, 26th Floor

Lonnaughl Road, ©.

Hong Kong

Tel: 5-455644

Telex: 74766 SCHMX HX

INEIA

Biue Slar Lid,

Sahas

434/2 Vir Savarkar Marg

Prabhadavi

Bombay 400 025

Teh 45 78 87

Teiex: 011-4083

Bre Star Lid,

Hand Box House

Prabhadevi

Bombay 400 025

ek 4573 01

Telex: 011-3751

Biue Star Lid.

Bhavydeen

Stadiurm Road

Anmadahad 350 014

Tel: 43922

Telex: 012-234

Blue Star Lid

T Hare Seet

Caleutta 700 001

Tei: 230131

Teex: 021-7655

Blue Stat Lid.

Bhandar| House

9% Nenru Place

Mow Dathi 110024

Tei: 682547

Tewex 031-2463

Blye Star Lxd,

1.6. /603 ‘Poornima’

Maruthankuzhi

Trivandrum £35 13

Tek 65739

Yetex: 0884-25¢

Blue Star L4d.

11 Megarath Road

Bangalors 560 026

Tel 55688

Telex: 0B45-430

Blue Star Lid.

Meegishi Mandiram

XXX/ 1379-2 Mahalma
Gandhi Rd.

Caochin 632 016

Tel 32069

Telex: 085-514

Bive Star Lid,

1-1-117/1 Baroini Devi Road

Secunderabad 500 033

Tak 70128

Telex: 0155-459

Bive Star Lid,

133 Kodambakkam High Road

#adras 500 034

Yo 82057

Yeiex: 041-379

1CELAND

Medicat Onty

Eiding Trading Company inc.
Hamaravel - Tryggvagtiu
P.0. flox 835
I15-Reyklavik

Tel 15020716303

INDONESIA

BEACA indonasia P.¥.
P.G. Box 496/Jk1.

an Aboul Muss 62
Jakorta

Tt 349255, 345885
Teiex: 46748 BERSIL 14

BERCA indonesia P.T.
P03, Box 174/5by.

23 Jin, Jmerlo
Surabays

Tei 42027

IRELAND
Hewlelt-Packard Lig.
Kestret House
Clanwiliam Place
{.ower Mount Streel
Dublin 2, Eirs
Hewlew-Packarg Lid.
26 Avongberg Ind. Est.
Long Mile Road
Dublin 12

Tel: 514322/514224
Telex: 30438

Medical Only

Cardiac Services {Ireland} Lid.
Kimore Road

Artane

Dublin 5, Eire

e {07} 315820
Medical Oniy

Cardiac Services Co.
954 Finaghy Ad. South
Baltast BT 10 08Y
Gi-Nosthern freland
Tei: (9232} 625566
Teigx: T47826

ISRAEL

Electronics Enginesring Div.
aof Motorols fsraelf Lid.

16, Kremenetski Streat

P.0. Box 25016

Tab-Aviv

Tel: 38973

Telew: 33569, 34164

FTALY

Hewleit-Pechard ltaliana S.p.A.

Viz G. Di Vittoria, 8

20063 Carnusco Sul
Naviglo (M}

Tel: {2 903691

Telex: 334632 HEWPACKIT

Hewleti-Packard Hallaha S.p.A,

Via Turazza, 14

35100 Padovs

Tek (49} 664858

Tetex: 430315 HEWPACK

Hewlett-Packard Hailana S.p.A.

¥ia G. Armellint 10

106143 Roma

Tek (06) 54 60 61

Telex: 610514
Hewiett-Fackard talians S.pA.
Corso Giovann: Lanza 94
+13133 Torino

Tal: {G71) 659308

Telex: 22107¢
Hewlett-Packard italiane Sp.A.
Via Principe Micola 43 G/C
95126 Catanly

Yel: {(95) 37 05 04

Telex. 970251

Hewletl-Packard itaiigne $.p.A.

¥ia Nuova san Rocoo A
Capadimonie, 624

80131 Nepoll

Tel (087) 710598

Hewiehl-Packard Haliana $.p.A.

‘ia Martin Luther King, 387111
1-40132 Beologns

Tei (051) 402394

Telex: 511630

JAPAN
Yokogawa-Hewlatt-Peciarg
4.

2521, Takaido-Higashi
3-chome

Suginami-ky, Tokyo 168

Tel 03-331-8111

Telex: 232-2024 YHP-Tokyt

Yokogawe-Hewistl-Packard
Lig

Chuo Bidg., 4h Fioor

4.20, Nishinakajima 5-chome

Yodogawa-ku, Osake-shi

Osaka, 532

Tek: 06-304-8021

Talex: 523-3624

Yokogawa-Hewlett-Packard
Lig.

Sunflome Seimai Nagaya Bidg.

11-2 Shimosasaime-cho,
Nakamwe-ku, Magoya, 450
Tek 082 571.3171

Yokagawa-Hewlett-Packard

Yanigawa Building

2-24-1 Tsutuya-cho
Kanagawe-ku
Yokohame, 221

Tel: 045-312- 1252

Telex. 382-3204 YHP YOK

Yokogawa-Hewlell-Packard
Lid.

Mito Mitgi Bullding

108, t-chome, San-no-mary

Mito, lharagi 310

Tel: 6292-25-7470

Yokogawa-Hewiel-Packard

inoue Bulding

1348-3, Asahi-che. i-chome

Atsugl, Kanagawa 243

Tel: 0462-24-0452

Yokogaws-Hewletl-Packard
Lid.

Kumggays Asahi

Hechijuni Building

4t Floo

3-4, Tsukuba

Kumagaya, Satama 360

Tel: 0485-24-6583

JORDAN

Mougsher Cousins Go.
P.0. Box 1387
Amman

Tel: 24507730507
Telex: SABCO JO 1456

KENYA

ABGOM Lid, Inc.
P.0. Box 30070
Nairobl

Teh 331085
Telex: 22639

Medicat Only

Internalional Asradio (E.A) Lid,

£, Box 19012
Nairobi Airpon
Nalrobl

Tek 336055/56
Telex: 2220122301

Madicat Oty

International Aetadio (EA}Lig.

P.0. Box 95221
Mombasa

KOREA

Samsung Electronics Co., Lid.
4758 Shingi-&-Dong

Yeong Deung POU

Soout

Tei: B33-4122, 4121

Teiex: GAMBAN 27364

KuwaIm

Al-Khaldiye Trading &
Contfaclng

PO Box B3C-Satal

Kuwailt

Tel, 42 4G10/&1 1726

Telex: 2481 Areeg ki

LUXEMBURG

Hewlell-Packard Beneiuz
SAMY.

Avenue du Cok-Vert, 1

{Groenkraagiaan)

B-1170 Brussols

Tel: {02; 660 5080

Telex: 23 454

MALAYSIA

Hewlgli-Packard Sales

{Mataysia; Sdn. Bha.

Suile 221/2.22

Bengunen Angikasa Raya

Julan Ampang

Kuata Lumpur

Tek 483680, 485653

Frotel Engineering

#.0. 8ox 18917

Lot 259, Satok foad

Kuching, Serewak

Tel: 53544

MEXICO

Hewiell-Paciard Mexicans,
SA deCy

Av. Periiérice Sur No. 6501

Tepepan, Xochimilco

Mexico 23, O F.

Tol: 905-676-4800

Teiex: 017-74.507

Hewlatl-Peckard Mexicana.
SA dely

Rio Voiga #600

Cal. Del vate

Monterrey, N.L.

Tel 75-32-10

HOROCCO
Dobeau

B1 rue Keratohi
Cassblance
Tel 3041 82
Telex 23051/22822
Getep

2. re  Agad
Boile Postal t56
Carablanca
Teb 2720805
Telex 23 738

MOTAMBIOUE

AN, Gangalves, Lid.

162, 1° Apt 14 Av, D Luis
Caixa Fostal 107

Maputs

Yer 27991, 27114

Telex: 6-203 NEGON Mo

HETHERLANDS
Hewie-Fackard Benelux MY,
Van Heuven Goechartiagn 121
£.0. Box 667

1181KK Amatelvesn

Tek {20} 47 20 21

Teigx: 13 216

MEW TEALAND

Hewiolt-Packard IN.2.} L1d.

4-12 Crickshank Street

Kilbirnia, Wallington 3

B0, Box 9443

Couriney Place

Wallinglon

Tel: 877199

Hawloll-Packard 4.2} Lid,

P.0. Box 26-188

169 Marukau Road

Epsom, Auckiand

Tel 687-158

Analylical/Medical Only

Notihrop instrumenls &
Syslems Lid.,

Sturdee House

85-87 Ghuznee Sueet

P.0. Box 2406

Wellington

ek 850-09

Telex: NZ 31281

Norlhrup Insirumenis &
Sysiems Lig.

Eden House, 44 Khyber Pase
e

P.0. Box D682, Newmarke!

Auckisnd |

Tel: 794-081

Noriheup instruments &
Syslems Lid,

Terrace House, 4 Qxlord
Terrace

PO Hox 8388

Chrigtchurch

Tek B4-165

NIGERIA

The Eiecironics
Inskrumenlations Lid,

NSB/770 Oyo Avad

Quseun House

PMB. 5402

1badan

Tai 451577

Teiex: 31231 TEIL NG

The Elecironics
Inslrumentations Lid.

144 Agege Motor Road, Mushi

.0 Box 481

Mushih, Lagos

NORWAY

Hewiet-Packerd Norge A/S

Ostendsien 18

P L. Box 34

1345 Ostorass

Tel: {02} 1791 80

Telex: 16621 hpnas n

Hewlett-Packard Norge AS

Nygaeardsgaten 114

P.0. Box 4210

$013 Kypaurgsgien.

Bergen

7ol (0S) 21 97 38

PANAMA

Eiectrénico Batboa, 5.4,
Aparatodo 4929

Panama 5

Calie Samuel Lewis
Edifico "Alle,” No. 2
Giudad do Panama
Tel §4.2700

Telex: 3483103 Cutundu,
Canal Zone

PERU

Companta Electre Médica S.A.

Los Flamencos 1435

San Isicho Casifla 1030

Lima 1

Tek 41-4325

Teiex: Pup. Booth 25424
SISIDRY

PAKESTAN

Mushko & Company Lid.
Oosman Chambers
Abduliah Haroon Road
Kerachi-3

Tet 511027, 512927
Teiex. 2894
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