About this Manual

We've added this manual to the Agilent website in an effort to help you support
your product. This manual is the best copy we could find; it may be incomplete
or contain dated information. If we find a more recent copy in the future, we will
add it to the Agilent website.

Support for Your Product

Agilent no longer sells this product. Our service centers may be able

to perform calibration and repair if necessary, but no other support from

Agilent is available. You will find any other available product information on the
Agilent Test & Measurement website, www.tm.agilent.com.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and
chemical analysis businesses are now part of Agilent Technologies. We have
made no changes to this manual copy. In other documentation, to reduce
potential confusion, the only change to product numbers and names has been in
the company name prefix: where a product number/name was HP XXXX the
current name/number is now Agilent XXXX. For example, model number
HP8648A is now model number Agilent 8648A.
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SAFETY

This instrument has been designed and tested according to IEC Publication 348,
“Safety Requirements for Electronic Measuring apparatus,” and has been supplied in
safe condition. This is a Safety Class I instrument. To ensure safe operation and to keep
the instrument safe, the information, cautions, and warnings in this manual must be
heeded. Refer to Section I for general safety considerations applicable to this instru-
ment.

CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly tested
and inspected and found to meet its published specifications when it was shipped from
the factory. The Hewlett-Packard Company further certifies that its calibration meas-
urements are traceable to the U.S. National Bureau of Standards to the extent allowed
by the Bureau's calibration facilities, or to the calibration facilities of other Interna-
tional Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work-
manship. This warranty applies for one year from the date of delivery. Hewlett-
Packard will repair or replace products which prove to be defective during the warranty
period provided they are returned to Hewlet!-Packard. No other warranty is expressed
or implied. We are not liable for consequential damages.

Service contracts or customer assistance agreements are available for Hewlett-Packard
products that require maintenance and repair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.

www.valuetronics.com



MANUAL CHANGES

MANUAL IDENTIFICATION

Model Number; 8708A
Date Printed: June 1969
Part Number:  08709-90004

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

Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below,

—— Serial Prefix or Number ______ Make Manual Changes — __ Serial Prefix or Number _______ Make Manual Changes ——
837-00147 thru 837-00151] 1 1141A00216 1234
948-00152 thru 966-00161| 1,2 1221A00245 thru
1221400314 15
0966A00192 thru 1,2,3 1418A00315 thru
0966A00215 1418A00366 1-6
P NEW ITEM 1448A00367 thru
1448A Prefix 1-7
ERRATA 1646A 1-8

B=Inside front cover:
Insert new information regarding SAFETY, CERTIFICATION, and WARRANTY AND ASSISTANCE

immediately inside front cover of manual (new information sheet supplied in this Manual Changes
Supplement).

PPage 1-1, General Information:
Add the following information preceding Paragraph 1-1:

1-1A. SAFETY CONSIDERATIONS Qperation

Genetal BEFORE APPLYING POWER make sure the ac
input of the instrument is set for the available ac

This is a Safety Class 1 instrument and has been line voltage, that the correct fuse is installed, and

manufactured and tested according to international that all normal safety precautions have been taken.

safety standards. (See Warnings below).

NOTE

Manual change supplements are revised as often as necessary 1o keep manuals as current and accurate as possible.
Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available
from atl HPF offices. When requesting copies guote the manual identification information from your supplement, or the model

number and print date from the title page of the manual,

www.valuetronics.com .
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Page 2
1-1A. SAFETY CONSIDERATIONS (Cont'd)

Safety Symbols

Instruction manual symbol: the apparatus will
be marked with this symbol when it is necessary
for the user to refer to the instruction manual in
order to protect the apparatus against damage.

é Indicates dangerous voitages.
+

Earth terminal (sometimes used in manual to indi-
cate circuit connected to grounded chassis).

WARNING The WARNING.sign denaotes a hazard.

— J It calis attention to a procedure,
practice, or the like which, if not
correctly performed or adhered to,
could result in injury or loss of life.
Do not proceed beyond a WARNING
sign until the indicated conditions are
fully understood and met.

o~ The CAUTION sign denotes a hazard.

CAUTION it calls attention to an operating
procedure, practice, or the like which,
if not correctly performed or adhered
to, could result in damage to or
destruction of part or all of the
equipment. Do not proceed beyond a
CAUTION sign unti! the indicated
conditions are fully understood and
met.

Operation

CAUTION

BEFORE APPLYING POWER make sure
the ac input of the instrument is set for the
available ac line voltage, that the correct fuse
is installed, and that all normal safety pre-
cautions have been taken,

Service

The information, cautions, and warnings in this manual
must be followed to ensure safe operation and to keep the
instrument safe. SERVICE AND ADJUSTMENTS
SHOULD BE PERFORMED ONLY BY QUALIFIED SER-
VICE PERSONNEL.

A XYW VAIUEr QOISR COM.in e
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ac power connected should be avoided as much as possible
and, when unavoidable, should be performed only by a
skilled person who knows the hazard involved.

Capacitors inside the instrument may still be charged even
though the instrument has been disconnected from its
source of supply.

Make sure only fuses of the required current rating and
type (normal blow, time delay, etc.) are used for replace-
ment. Fuse requirements are indicated on the instrument
rear panel. Do not use repaired fuses or short-circuit fuse
holders.

Whenever it is likely that the protection has been impaired,
make the instrument inoperative and secure it against any
unintended operation.

| WARNING I

I¥ this instrument is to be energized through
an auto-transformer {for voltage reduction),
make sure the common terminal is connected
to the earth pole of the power source.

BEFORE SWITCHING ON THE INSTRU-
MENT, the protective earth terminal of the
instrument must be connected to the protec-
tive conductor of the {main} power cord.
The main plug shall only be inserted in a
socket outlet provided with protective earth
contact. The protection action must not be
negated by using an extension cord (power
cable) without a protective grounding con-
ductor, Grounding one conductor of a
“two-conductor outlet is not sufficient
protection.

Any interruption of the protective (ground-
ing) conductor, inside or outside the instru-
ment, or disconnection of the protective
earth terminal is likely to make this instru-
ment dangerous. Intentional interruption of
the earth ground is prohibited. Whenever it
is likely that the protection has been im-
paired, the instrument must be secured
against any unintended operation.

Servicing this instrument often requires that
you work with the protective covers
removed and with ac power connected. Be
very careful; the energy at at many points in
the instrument may, if contacted, cause
personal injury.

HEWLETTEPACKARD
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ERRATA (Cont'd)

P Page 2-1, paragraph 2-5:
Add following WARNING before NOTE:

WARNING I

BEFORE THIS INSTRUMENT 1S SWITCHED ON, its protective earth terminals must be connected to the
protective conductar of the main power cable (cord). The main power cable plug shall be inserted only in a
socket outlet provided with a protective earth contact. DO NOT negate the earth-grounding protection by
using an extension cable, power cable, or autotransformer without a protective ground conductor. Failure
to ground the instrument properly can result in personal injury.

Page 4-1, paragraph 4-2, first sentence:
Change to read “The basic components of a typical frequency stabilizing system are
shown in Figure 3-3.”

Parts List: Delete reference to the following BLANK printed circuit boards:

Al 08709-2003 AB 08410-2009
A2 08709-2000 AT 08410-2041
Ab 08410-2006 A8 08410-2007

Change A1R8 and A1R9 to R:fxd, WW, 2.2 ohm, 3%, 3W, HP Part No. 0812-0039.
Change A2R18 and A1R19 to R:fxd, WW, 5 ochm, 5%, 3W, HP Part No. 0812-0086.
Change A1R25 to R:fxd, met flm, 12.1K ohm, 1%, 1/8W, HP Part No. 07567-0444.
Change A1R35 and A1R36 to R:fxd, met flm, 31.6K ohm, 1%, 1/8W, HP Part No.
0698-3160.
Add A1R38, R:fxd, met flm, 10K ohm, 1%, 1/8W, HP Part No. 0757-0442,
Add A1R40, R:fxd, met ox, 330 ohm, 5%, 2W, HP Part No. 0698-3631.
Change A2C4 to C:fxd, cer, 2.0 pF,+0.25 pF, 500 VDCW, HP Part No. 0160-2240.
Change A2C8 to C:fxd, cer, 1.8 pF,+0.25 pF, 500 VDCW, HP Part No. 0160-2239.
Delete A2J3.
Change A4R8 to R:fxd, met flm, 1620 ohm, 1%, 1/8W, HP Part No. 0757-0428.
Change A5CZ to C:fxd, cer, 8.2 pF+0.25 pF, 500 VDCW, HP Part No. 0160-2255.
Change A5C3 to C:fxd, mica, 56 pF, 5%, 300 VDCW, HP Part No. 0140-0191.
Change ABC4, A5CB, ABC7, ABCB, ABC9, A5C14, and A5C15 to C:fxd, cer, 0.01 uF
+80-20%, 100 VDCW, HP Part No. 0160-2930.
Change A5C16 to C:fxd, mylar, 3300 pF, 10%, 200 VDCW, HP Part No. 0160-0155.
Change ABL2 to Coil:Molded Choke, 8.2 uH, 10%, HP Part No. 9140-0105.
Change ABQ4, A5Q5, and AbQ6to Transistor:NPN Silicon, HP Part No. 1854-0073.
Change ASRT to R:fxd, met flm, 825 ohm, 1%, 1/8W, HP Part No. 0757-0421.
Change A6C1, ABC2, A6C3, A6C4, AGC10, A6C13, and A6C13, and A6C14 to C:fxd, cer,
0.01 uF, +80-20%, 100 VDCW, HP Part No. 0160-2930.
Change A6CR1 and A6CRZ2 to Diode:Germanium, HP Part No. 1910-0022.
Change A6Q1 and ABQ2 to Transistor:NPN Silicon, HP Part No. 1854-0073.
Change A6Q3 to Transistor:PNP Silicon, HP Part No. 1853-0034.
Add ABR16, R:fxd, met flm, 2370 ohm, 1%, 1/8W, HP Part No. 0698-3150.
Add ABR17, R:fxd, met flm, 196 ohm, 1%, 1/8W, HP Part No. 0698-3440.
Add A6R18, R:fxd, met flm, 100 ohm, 1%, 1/8W, HP Part No. 0757-0401.
Add ABR19, R:fxd, met flm, 3160 ohm, 1%, 1/8W, HP Part No. 07567-0279.
Change A7Q3 to Transistor:Field-Effect, P Channel, 2N4360, HP Part No. 1855-0052.
Change A8 Assembly from HP Part No. 08410-6007 to HP Part No. 08709-6010.

™ ] ue of 82.5 ohm, 1%, HP Part No. 0757-0399. Retain the

WWW.V&%@ﬁL@%’&mORY SELECTED PART, TYPICAL VALUE GIVEN.”

Add J4, Connector: AC Receptacle, HP Part No. 1251-0148, :
Interchange S2 and S3.

HE WLET‘T@; PACKARD
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ERRATA:
(Cont'd)

Change new S2 (formerly S3) from HP Part No. 3101-0070 to HP Part No. 3101-0033.
Change XDS1 and CDS2, Lens: Lampholder, from HP Part No. 1450-0157 to HP Part
No. 1450-0167.
Add W1, Power Cable:Detachable, HP Part No. 8120-0078.

Page 4-14, Figure 4-9a:
Change reference to search signal frequency from 500 kHz to 500 Hz.

P»Page 5-1, paragraph 5-2:
Add following WARNING:

WARNING I

When covers are removed, terminals are exposed that have voltages capable of causing personal injury or
death. Maintenance procedures in this section should be performed only by a skilled person who is aware
of the hazard involved.

Page 6-13, Table 6-1:
Change XF1 to HP Part No. 2110-0464 FUSEHOLDER.
Add HP Part No. 2110-0465 FUSEHOLDER CAP..
Add HP Part No. 2110-0467 NUT-HEX 1/2-28,
Page 6-18, Table 6-1:
Change COVER: LOWER PC HOUSING to HP Part No. 5000-3337.
Add HP Part No. 7120-4163 LABEL, INFO QTY 1.
Page 7-5, Figure 7-4b:
Reverse positions of A2C9 and A2R4.
Page 7-7, Figure 7-5c¢:
The positive end of C5 should be shown connected directly to CR5 and CR6, and not
to the emitter of Q@10.
The positive end of C10 should be shown connected directly to 7R13and CR14, and
not to the emitter of Q4.

www.valuetronics.com
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ERRATA:
{Cont'd)

i Pages 7-9/7-10, Figure 7-6¢:
' Change designation of existing R42 to R43.

Page 5

Change designation of existing R43 to R44, and change value fo 681 ohms.

Change Note 2 to read “ADJUST FOR MINIMUM 500 Hz SEARCH SIGNAL ON
SERVO VOLTAGE WITH SYNCHRONIZER UNLOCKED,.”

Pages 7-13/7-14, Figure 7-8b and Parts List:
Change A2C1 to C:fxd, cer, 10 pF, 20%, 200 VDCW, HP Part No. 0160-2436.

Pages 7-15/7-16, Figure 7-9b and Parts List:
Change A5C6 to C:fxd, mica, 20 pF, 5%, 500 VDCW, HP Part No. 0160-0370.

Delete A5C17 from Reference Designation Box and from Parts List.
Delete ASL5 from Reference Designation Box and from Parts List.
Change ASBR3 and ABR6 to R:fxd, met fim, 19.6K ohm, 1%, 1/8W, HP Part No.

0698-3157.

Change A5R13 to R:fxd, met flm, 147 ohm, 1%, 1/8W, HP Part No. 0698-3438.

Pages 7-17/7-18, Figure 7-10b and Parts List:
Change A6R2 to R:fxd, met flm, 16.2K ohm, 1%, 1/8W, HP Part No. 0757-0447.

Page 7-19, Figure 7-11b:

Correct the input and output circuits to A7 according to the following schematics.

PHASE ERROR

SIGNAL FROM
PHASE @ —p=

DETECTOR A
KAS (PINTY

Page 7-21, Figure 7-2

Page 7-21, Figure 7-12b:

AZLI AZL3 IOLH
@)
18UH pa¢s RTUH +20v 12
it S000PF [
i Q (‘I‘HHU):L
-Z0V = l
T g B
3 4 AZR3S i
3830 a2lz 38303 azes | (7)) |
1.8UH I000DF: I
(THRU) 1‘ |
NC ._1|_3<
i
| I
p——
xaT
|
|
CHED) CGHURECTION VOLTAGE TO
OUTPUT AMPLIFIER
:‘OZORO“ | : P/O Al
n2ce
Tioer
= (THRU)

Correct the input circuit to A8 according to the following schematic.

www.valuetronics.com
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SAFETY

This instrument has been designed and tested according to International Safety
Requirements. To ensure safe operation and to keep the instrument safe, the
information, cautions, and warnings in this manual must be heeded. Refer to
Section [ for general safety considerations applicable to this instrument.

CERTIFICATION

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

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work-
manship for a period of cne year from the date of shipment. Hewleti-Packard
will, at its option, repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-Packard Repairs necessi-
tated by misuse of the product are not covered by this warranty. NO OTHER
WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for Hewlett-
Packard products that require maintenance and repair on-site.

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

www.valuetronics.com
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CHANGE 1:

CHANGE 2:

CHANGE 3:

CHANGE 4:

www.valuetfSiig

Page 7-7, Figure 7-5¢ and Parts List:
Add A1R45, R:Var, 2K ohm, HP Part No. 2100-2497 to Parts List. Place on schematlc.
between R2 and R3, with the wiper arm going to the base of Q6. This potentiometer
provides fine adjustment of the +20V power supply.

Add A1R46, R:Var, 2K ohm, HP Part No. 2100-2497 to Parts List. Place on schematic
between R12 and R13, with the wiper arm going to the base of Q5. This potentiometer
provides fine adjustment of the —20V power supply.

Parts List:
Change F1 (115V) from 0.25 amp slo-blo, HP Part No. 2110-0018 to 0.4 amp slo-blo,
HP Part No. 2110-0340.

Change F1 (230V) from 0.125 amp slo-blo, HP Part No, 2110-0064 to 0.2 amp slo-blo,
HP Part No. 2110-0235.

Change J4 from HP Part No. 1251-0148 to HP Part No. 1251-2357.
Change S2 from HP Part No. 3101-0033 to HP Part No. 3101-1234.

Change XDS1, Lens: Lampholder Red Plastic, HP Part No. 1450-0152 to
Lens: Lampholder White Plastic, HP Part No. 1450-0157.

Change W1, Power Cable: Detachable, from HP Part No. 8120-0078 to HP Part No.
8120-1348.

Page 6-6, Table 6-1:
Change A3C3 to HP Part No. 0140-0190, C: FXD MICA 39 pF 5% 300V,
Change A3L1 to HP Part No. 9100-1616, COIL: MOLDED CHOKE 1.5 UH 10%.
Change A3L2 to HP Part No. 9140-0111, COIL: MOLDED CHOKE 3.3 UH 10%.
Change A4L1 to HP Part No. 9140-0098, COIL: MOLDED CHOXE 2.2 UH 10%.

Page 6-7, Table 6-1:
Change A4L2 to HP Part No. 9140-0111, COIL: MOLDED CHOKE 3.3 UH 10%.

Page 7-11/7-12, Figure 7-7Th:
Change C3 to 39 pF.

Change L1 to 1.5 UH.
Change L2 to 3.3 UH.

Page 7-13/7-14, Figure 7-8b:
Change L1 to 2.2 UH.

Change L2 to 3.3 UH.

Add the following note to Replaceable Parts for explanation of the 8709 A color scheme.

NOTE
This change implements a different color scheme for the standard
instrument. Color scheme prior to this change is how available as
an option.

8709A STANDARD - Indicates 8709A color scheme beginning with this change. (Includes
MINT GRAY front panel, OLIVE BLACK meter bezel and OLIVE GRAY cabinet).

8709A OPTION AS85 - Indicates LIGHT GRAY panel.

8709A OPTION Y98 - Indicates BLUE GRAY cabinet.

8709A OPTION X95 - Indicates complete 8709 A color scheme prior to this change.
él%i&lgﬁuAY front panel, BLACK meter bezel, and BLUE GRAY cabinet).
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CHANGE 4  Page 6-11, Table 6-1:
(Cont'd) Add A8C2, HP Part No. 0160-0127, CF 1.0 u F 20% 25V
Add ASCRl HP Part No. 1901-0025, Diode Sil. 150V

Page 6- 12 Table 6-1:
Add A8R41 HP Part No-0757-0442, RF 10K 1% 1/8W
Add to Reference Designation M1 HP Part Number
4040-0906 BEZEL: METER (OLIVE BLACK) (STANDARD)
4040-0297 BEZEL: METER (BLACK) (OPTIONS)

Page 6-14, Table 6-1:
Add to Reference Designation 6 HP Part Number
5000-8565 SIDE COVER (OLIVE GRAY) (STANDARD)
5000-0703 SIDE COVER (BLUE GRAY) (OPTIONS)

Add to Reference Designation 7 HP Part Number

5060-8577 COVER: HALF-RECESS TOP (OLIVE GRAY) (STANDARD)
5060-0720 COVER: HALF-RECESS TOP (BLUE GRAY) (OPTIONS)

Add to Reference Designation 8 HP Part Number
5000-8583 COVER: HALF-MODULE BOTTOM (OLIVE GRAY) (STANDARD)
5000-0717 COVER: HALF- MODULES BOTTOM (BLUE GRAY )(OPTIONS)

Change Reference Designation 9 to HP Part Number
08709-00005 REAR PANEL

Add to Reference Designation 10 HP Part Number
08709-00006 FRONT PANEL (MINT GRAY) (STANDARD)
08709-0002 FRONT PANEL (LIGHT GRAY) (OPTIONS)

Page 6-18, Table 6-2:
Add HP Part Number 4040-0906 BEZEL: METER (OLIVE BLACK)(STANDARD)
Add HP Part Number 4040-0297 BEZEL: METER (BLACK) (OPTIONS)

Page 6-19, Table 6-2:
Add HP Part Number 5000-8565 SIDE COVER (OLIVE GRAY) (STANDARD)
Add HP Part Number 5000-0703 SIDE COVER (BLUE GRAY) (OPTIONS)

Add HP Part Number 5000-8583 COVER: HALF-MODULE BOTTOM (OLIVE GRAY) (STANDARD)
Add HP Part Number 5000-0717 COVER: HALF-MODULE BOTTOM (BLUE GRAY ) (OPTIONS)

Add HP Part Number 5060-8577 COVER: HALF-RECESS TOP (OLIVE GRAY;) STANDARD)
Add HP Part Number 5060-0720 COVER: HALF-RECESS TOP (BLUE GRAY) (OPTIONS)

Change HP Part Number 08709-0001 REAR PANEL to read HP Part Number 08709-00005 REAR
PANEL

Add HP Part Number 08709-00006 FRONT PANEL (MINT GRAY) (STANDARD)
Add HP Part Number 08709-0002 FRONT PANEL (LIGHT GRAY) (OPTIONS)

Page 7-21/7-22, Figure 7-12a:
Change A8 Search Generator Board Assembly Component Identification and Location per
the revised photo attached.

www.valuetronics.com : ' \-



Supplement A for 08709-90004 Page 9

CHANGE 4  Page 7-21/7-22, Figure 7-12-b:

(Cont'd)

CHANGE b5:

Add the following partial schematic between XA8 PIN 14 and the junction of A8Q9
Collector, ABR30 and A8R32.

TO AZXAT PIN S,

TO azuc

SCHMITT
TRIGGER
Q8,Q9
18530020

TO Q8 EMITTER
R35
383
-1.67
+0.9

TO JUNCTION OF
R4 AND RX7

TO BASE

—Pp- : R3z CF QIO

1T.8K

<R30
%-1?30

-20V

Change all reference to search oscillator frequency from its present 500 - 600 Hz, to
approximately 100 Hz. (In some places in manual search oscillator frequency has been
referred to as being 500 to 600 kHz.)

Page 4-7, Figure 4-5b.
Change Figure 4-bb to the attached figure 7-8b.

Page 6-2, Table 6-1,
Change A1C13 and A1C14 to HP Part No. 0160-0174 C:FXD 0.47 uF25 V.

Page 6-6, Table 6-1.
Change A3C3 to HP Part No. 0140-0193 C:FXD 82 pF300V.
Change A3L1 to HP Part No. 9140-0111 COIL CHOKE 3.3 uH.
Change A3L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 ¢ H,
Change A4 to HP Part No. 08709-60011 BOARD ASSY AMPLIFIER.
Delete A4C6 HP Part No. 0150-0093 C:FXD .01 ur100V.
Delete A4C8 HP Part No. 0180-0376 C:FXD ELECT 0.47 uF10% 35 VDCW.
Add A4C20 HP Part No. 0150-0093 C:FXD .01 uF100V.
Add A4C21 HP Part No. 0160-2259 C:FXD 12 pF.
Add A4C22 HP Part No. 0140-0190 C:FXD 39 pF300 V.
Add A4C23 HP Part No. 0160-3448 C:FXD 1000 pF.
Add A4C24 HP Part no. 0150-0093 C:FXD .01 uF100V.
Delete A4CR1 HP Part No. 1901-0022 DIODE GERMANIUM 5 WIV.

www.valuetreniessCompart No. 1901-0179 DIODE SILICON.

Add A4CR21 HP Part No. 1901-0040 DIODE SILICON.
Add A4CR22 HP Part No. 1901-0040 DIODE SILICON,
Change A4L] to HP Part No. 9140-0112 COIL CHOKE 4.7 yH10%.
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CHANGE b . Page 6-7, Table 6-1.
{Cont'd) Change A4L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 yH10%.
: Add A4L20 HP Part No. 9100-1624 COIL CHOKE 30 uH 10%.
Add A4L21 HP Part No. 9140-0112 COIL CHOKE 4.7 uH 10%.
Add A4Q4 HP Part No. 1854-0404 TRANSISTOR NPN,
Change A4R9 to HP Part No. 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8 W.
Delete A4R11 HP Part No. 0757-0442 R:FXD MET FLM 10K 1% 1/8 W.
Add A4R20 HP Part No. 0757-0280 R:FXD MET FLM 1K 1% 1/8 W.

Page 6-11, Table 6-1.
Change A8C1 to HP Part No. 0160-0174 C:FXD .47 uF25 V.

Page 6-18, Table 6-2.
Change HP Part No. 08709-0003 to HP Part No. 08709-00007 COVER UPPER P.C.
HOUSING.
Page 7-3, Figure 7-3.
Change A2TP1 identification from LEVEL DETECTOR to SWITCH BIAS.

Page 7-9/7-10, Figure T-6c.
Change A1C13 and C14 to 0.47 uF.
Change waveform at HELIX OUTPUT J2 search signal period 8-14 msec and an ampli-
tude of 11-18 volts.

Page 7-11/7-12, Figure 7-7b.
Change A3C3 to 82 pT.
Change A3L1 to 3.3 uH.
Change A3L2 to 4.7 pH.

Page 7-13/7-14, Figure 7-8a and Figure 7-8b.
Change F1gure 7-8a to the attached Figure 7-8a.
Change Figure 7-8b to the attached Figure 7-8b.

Page 7-21/7-22, Figure 7-12b.
Change A8C1 to 0.47 uF.

.CHANGE 6  Page 3-3, Figure 3-2:
Add

NOTE

A rear-panel jack INJECTION LOCK INPUT has been added to allow injection
locking of the internal 20 MHz oscillator to an external 20 MHz + 200 Hz s1gna.l
of 0.1 Vrms to 2.5 Vrms level.

_Change HELIX OUTPUT to ERROR SIGNAL OUTPUT.
Delete SERVO OUTPUT jack.

Change three-position slide switch to MOD. SENS.

1.0 MHz/VOLT

2.5 MHz/VOLT

6.0 MHz/VOLT

Page 7-177/7-18, Figure 7-10b:
Use the attached Figure 7-10b in place of Figure 7-10b in the manual.

cHandYW MNaletronics.com

Change A6L2 to HP Part No. 08709-80001.
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»CHANGE 8: Page 6-13, Table 6-1.
Change XF1 parts identification to read as follows:
Aelerence HP Part No Description
Designation ’
XF1 2110-0470 FUSEHOLDER-EXTR POST 20A 200V UL/IEC

2110-0465 FUSEHOLDER-CAP UL/IEC .25X1 .25 FUSE
2110-0467 NUT, HEX SINGLE CHAMFER 1/2-28 THREAD
2190-0037 WASHER-LK INTL T NO. 1/2 .512 IN ID .789
1400-0090 WASHER: RUBBER 5/8” OD

www.valuetro n;,1 2 9?“14 Amplifier Board Assembly Component

Figure 7-12a. A8 Search Generator Board Assembly
Component Identification and Location (Change 4)

Identification and Location (CHANGE 5)
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8709A-H10

~ DESCRIPTION:
The HP 8709A-H10 Phase-Lock Synchronizer is similar to a standard
8709A except for the following changes:
1) Internal Oscillator Frequency is 21.4 MHz.

2) Error Qutput Voltage polarity is either + or -, selectable
from a front panel switch.

These modifications enable the 8709A-H10 to be used with the 8565A
Spectrum Analyzer and the 8620C/86290A Sweeper Source in a phase-
locked Spectrum Analyzer System. In all other respects the 8709A-H10
is identical to a standard unit.
MANUAL CHANGES:
Page 1-1. General Information:
Change all references to 20 MHz to 21.4 MHz. (This applies
throughout the Manual.)
Page 1-1. Table 1-1. Specifications:
Add to Input Frequency, "(Option H10): 21.4 MHz".

Page 3-2. Figure 3-1. 8709A-H10 Front Panel Controls and Indicators:
Add Item "5. + Error Voltage Switch (lower, center)."

Page 4-2. Figure'4—1. Functional Block Diagram:
Add the following to the HELIX OUTPUT:

+
0\0

r
L

+ or -~ o
Al 12V INVERTER FourTpuT)
1 AMPLIFIER [ = I_HELIX |

www.valuetronics.com

PRINTED IN U.S.A.

Add to Internal Oscillator Frequency, "(Option H10): 21.4 MHz + 1.0 kHz."

1400 FOUNTAIN GROVE PARKWAY, SANTA FOSA, CALIFORN!A; 85404, U S.A.
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MANUAL CHANGES (Continued):

Page 6-9. Table 6-1. Reference Designation Index:

Change: A6 from 08709-6008 to 08709-60053 Oscillator
Assembly: 21.4 MHz.
Change: A6Y1 from 0410-0159 to 08709-20024 Crystal: 21.4 MHz

Page 6-12. Table 6-1. Add the following:

REFERENCE HP PART NO. | QTY DESCRIPTION
A101 08709-60048 | 1 t+ Inverter Amplifier Assy.
A101C1, 3, 4 0160-4084 3 C:FXD .tuf 100V
A101C2 0160-0134 1 C:FXD 220 pf 5%
A101R1, 2, 4 0757-0438 3 R:FXD 5.11K 1% .125W
AT101R3 0698-3260 1 R:FXD 464k 1% .125M
A101R5, 6 0698-3156 2 R:FXD 14.7k 1% .125M
A101Q1 1855-0020 1 Trans: J-FET N-Chan
A101U1 1826-0081 1 IC: Lin Amplifier
A10TVR1, 2 1902-0041 2 Diode: Zener 5.11V t+ 5%
Add: S101 3101-0163 Switch: Sub-mini toggle, SPDT

Page 6-14. Table 6-1:
Change Item #10 from 08709-00006 to 08709-00024, Front Panel,
Option H10
Page 7-5. Figure 7-4b. Main Chassis and Sub-Chassis Wiring
Schematic, A2 Casting:
Add the following between Output Amp and Helix Qutput:

" -
1}
9 % +20v
SJOtT

ouUTRUT 1 InvERTER

AMP AND = AMPLIFIER
iizg;gf///,/ Alol
.._.__.QJ'

% 3
SERVO oUTPUT

J2
HELIX OUTPUT

~20 v

WWW-Val'-!ﬁ:E;Ee E{!cﬁsss}cg)r?l .4 MHz Oscillator Assy
PRINTED IN U.S.A.

1400 FOUNTAIN GROVE PARKIWAY, SANTA ROSA, CALIFOQRNIA, 85404, U.S.A.
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MANUAL CHANGES (Continued):

Page 7-10. Figure 7-6c. Al Power Supply/Amplifier Assy
Add the following schematic at the Helix Output of the Al Board:
TO Al BOARD
PN 2

Alol INVERTER (08709-a0048)

R s i s

+20V

VR 1
1302- 0041

ry )
v i 5110 o .
To a1 Boanp —(356> o AN A 0.3
510 vour g2
ui i = EXROR

GHD . r2 v SIGNAL OUT
TO Al BOARD —-@:)—w-—éj a 8
Luo c?
| swires &0

' (F cu R6
508 o L o
% \%msé—{ i“""’j
r3 oozo | 0«1 14.7%
4E4K
) vR2
%1302-00'{!
-20v :
2o — =
_(Frour mned) C‘%D
! Sy |
i

JRaR | T0 Al BOARD
b Pin |
| f s :
L
Also add. the following A101 Component Location Diagram
O. -5 @l O
— R4 J- [}
, {63 |
~[ 27 -
8 sw (o N
> @)
—[Z5]
= 08709-60048 =20V VN
WWW.Valuetromc / A=ITI =45

PRINTED IN U.S.A.

1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, 95404, U.S.A.
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MANUAL CHANGES (Continued}):

Page 7-18. Figure 7-10b. A6 Oscillator Board Assembly:
Change all references to 20 MHz to 21.4 MHz.
Change Board Part No. from 08709-6008 to 08709-60053.

www.valuetronics.com
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PRINTED IN U.S.A.
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Figure 1.7,
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Model 87094

Section I

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The Model 8709A Synchronizer (Figure 1-1) is
a self-contained, solid-state component instrument
that isused as a phase comparator, The Synchronizer
can be used to stabilize the frequency of hp BWO
microwave frequency sources having the characteris-
tics of devoltage changes giving variation in frequency.
Stabilization of microwave {requency is done through
monitoring and phase-locking circuits working with
highly stable low-irequency external and internal
reference oscillators. When the 8709A is used as
part of a system, system frequency stability is deter-
mined by the reference oscillator frequency stability.

1-3. Typically, the 8709A is used with a modified
hp 8690 Sweep Oscillator that is equipped with a shunt-
tube coupler, and either the hp 8464 or hp 8466 Refer-
ence Oscillator. When used with the hp multiplier
and mixer, any stable reference oscillator opervating
inthe 100 to 500 MHz range can be used as the refer-
ence oscillator,

1-4. The inputtothe synchronizer is the difference-
{requency obtained by mixing the signal from the source
tobe stabilized with the multiplied output of an exter-
nal reference oscillator. The synchronizer will phase-
lock when the microwave frequency is 20 MHz above
the reference oscillator frequency. The output of the
Synchronizer is adc voltage havinga magnitude direct-
ly proportional to the phase difference between the
difference-frequency input signal and the internally

Table 1-1,

Specifications @\L

generated 20 MHz oscillator signal. Two levels of
de voltage outputs are provided from the 8709A: the
high level (primary)} dc¢ output can be applied to the
phase-lock circuitin the modified signal source {such
as the hp 8690 Series Sweep Oscillator) to stabilize
the microwave frequency; low level (secondary) de
output can be used for control of an external reference
oscillator servo (such as the hp 8466) when stabilizing
swept signal sources,

1-5, Operating specifications [or the 8709A Synchro-
nizer are listed in Table 1-1.

1-6. INSTRUMENT IDENTIFICATION.

1-7. Information contained in this manual applies
directly to Model 8709A Synchronizers having the
same Serial number prefixes as indicated on the title
page. The first three digits of the eight-digit serial
number are the serial prefix digits, If the serial pre-
fix of your instrument is not listed on the title page,
there may be differences between data in this manual
and your instrument; such differences are coveredin
Manual Change Sheets and/or back-dating appendices
included inthis manual. Ifthe Mznual Change Sheets(s)
(Appendices) are missing, the information applicable
to your instrument can be supplied by the nearest
Hewlett-Packard Sales and Service Office. (See list
of offices at rear of this manual). Manual Changes
may also include ERRATA details applicable to all
8709A manuals.

N

Input Frequency: 20 MHz
Sensitivity: -65 dBm
Maximum Input: 1.0 V rms
Minimum Output Voltage:
High Level: +12,0to -12,0 Vdc
Low Level: +0.8 to -0.8 Vdc
Output Impedance:
High Level: <2008
Low Level: <70k
Modulation Sensitivity: hp BWO with Shunt-Tube

WWWEYATIHP ORI Ot = ==

@ Internal Oscillator Frequency: 20.0 MHz+1.0 kHz

Internal Oscillator Stability: 2 x 10-5 per 24-hour
period (approx)

20-MHz IF Leakage: <5 pV at helix output

Power Requirements: 115 or 230 Vac + 10%, 50 to
400 Hz

Weight: Net, 10 1b (4.5 kg). Shipping, 11 1b 10 oz
(5.3 kg)

Dimensions: 6-3/32 high, 7-25/32 wide, 11 deep
(inches) 155 high, 190 wide, 279 deep (cm)

Lock Point Rejection: When used with the 8690
Series Sweep Oscillators, will reject lock point
corresponding to microwave source 20 MHz below
reference oscillator harmonic,

1-1



Section I

1-8. ARRANGEMENT OF MANUAL.

1-9. Following the general information in this sec-
tion (1), data for Installation and Preparation for Use
(II), Operating Instructions (II¥), Circuit Operation
Description (IV), Maintenance (V), Replaceable Parts
(VI), and Schematic Diagrams (VII) make up this
manual, The material in this manual is designed to

www.valuetronics.com
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Model 8709A

assist the operator, maintenance technician, and
others needing the technical data, In addition to rou-
tine maintenance information, basic semiconductor
theory and circuits information is added to Section V.,
Both operating and maintenance perseonnel should be-
come familiar with the contents of Section IV Circuit
Operation Description before they attempt to do their
respective jobs,
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Section II

SECTION It
INSTALLATION AND PREPARATION FOR USE

2-1. INITIAL INSPECTION.

2-2. This instrument was inspected before shipment
to determine that it was free of mechanical and elec-
trical defects. The instrument should be inspected
for mechanical damage as scon as it is unpacked,
particularly, if the shipping carton has evidence of
damage. Save all packing material until both mech-
anical and electrical inspections are completed,

a. Mechanical Check: Inspect the instrument for
mechanical damage such as dents, broken knobs,
cracked meter glass, etc. II damage to the shipping
carton is evident, ask the carrier's agent to be pre-
sent when unpacking and inspecting. I the instru-
ment has sulfered in-transit abuse, file a claim for
damage with the carrier and contact the nearest
Hewlett-Packard office. (Listing of offices is in back
of this manual), The Hewlett-Packard office will ar-
range for repair or replacement of the instrument
immediately without waiting for the damage claim
against the carrier to be settled.

b. Electrical Check: As soon as practicable, an
electrical check of the instrument should be made.
Details on how to malke a performance check is in the
[ront portion of the Maintenance Section (V). If the
instrument fails to meet the requirements of the per-
formance check, contact the nearest Hewlett-Packard
office to obtain assistance.

2-3. INSTALLATION.
2-4. POWER REQUIREMENTS.

2-5. The 8709A Synchronizer requires either 115 or
230 Vac, 50 to 400 Hz for operation, Aflter identify-
ing the power available to operate the instrument,
select the appropriate switch position on the two-
position LINE VOLTAGE selector switch that is lo-
cated on the rear panel. The value of selected power
voltage will be seen when the selector switch is placed
in the appropriate position.

NOTE

The 8709A Synchronizer is normally shipped
with a 1/4 amp slow-blow fuse installed in the
fuseholder ready for 115-volt AC operation.

CAUTION

Select the proper value of line voltage power on
the LINE VOLTAGE selector switch before at-
taching the power cord and plugging into avail~-

g mwitch first
w%xgaw!‘ngmgn§ﬂig‘gm arly if high

voltage power is connected to the instrument
while the selector switch is in the low power
position).

The proper size fuse should be inserted into the fuse
post holder in accordance with the power line voltage.
The fuse post holder is mounted on the rear panel with
fuse size/line voltage information marked on the rear
panel adjacent to the holder.

2-6. POWER CABLE.

2-7. To protect operating personnel, the National
Electrical Manulacturers’ Association (NEMA) rec-
ommends that the instrument panel and cabinet be
grounded. This instrument is supplied with a three-
conductor power cable having a third conductor as a
grounding connection, When the cable is plugged into
the power receptacle, the instrument will be grounded
by the oifset (center) pin of the receptacle through the
power cord. No additional case or panel grounding
connections are needed when the supplied power cable
is used with this instrument. To preserve the pro-
tection feature of the cable and receptacle, if the in-
strument is used with a two-contact power source out-
let, use a three-prong to two-prong adapter; connect-
ingthe greenlead of the adapter to a good ground con-
nection.

2-8. MOUNTING,

2-9, The Model 87094 Synchronizer is normally sup-
plied in its self-contained case for bench top use., If
the synchronizer is to be rack mounted an hp combin-
ing case or hp adapter frame can be used.

2-10. COMBINING CASE. The combining case {(HP
1051A or HP 1052A) (see Figure 2-1) will accept one
or more Hewlett-Packard instruments of 7" height
whose tolal width is less than 18 inches. Filler panels
can be used when instruments do not fill the case, The
combining case can be rack mounted or used as a
multi-instrument bench-top case,

2-11. ADAPTER FRAME. The adapter frame (HP
5060-0797) (see Figure 2-2) will accept one or more
Hewlett-Packard instruments of T'" height whose total
width is less than 19 inches. Filler panels can be used
when instruments do not fill the frame. The [rame is
assembled as follows:

a. Place the adapter frame (HP 5060-0797) onedge
of bench as shown in step 1, Figure 2-2.

b. Stack the submodular units in the frame as shown
in step 2. Place the spacer clamps between instru-
ments, step 3.

¢. Placespacer clamps on the two end instruments
{step 4) and push the combination into the frame,

d. Insertscrewsoneither sideof frame, and tighten
until submodular instruments are tight.

e, The completed assembly is ready for rack mount-
ing,
2-1
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©

INSERT DIVIDER, ENGAGING
TABS IN TOP AND BOTTOM
MOUNTING SLOTS

®

TWIST DIVIDER TO VERTICAL
POSITION

®

PUSH IN TO LIMIT

@

SLIDE LATCH TO LOCK
DIVIDER

%
www.valuetronicg,com.

RETAINING SCREWS

2-2

Figure 2-2,

PUSH RETAINER DOWN
TO RELEASE

©

SLIDE INSTRUMENT

=

INTO CASE
fi \\ TO SET RETAINER BACK IN
| ‘ . PLACE, ENGAGE HOOKS FIRST
| ON ONE SIDE OF DIVIDER,
THEN ON OTHER
‘ —moa o=
i e
==t =
PUSH RETAINER UP TO LOCK
Figure 2-1. Steps to Place Instrument into Combining Case

©

ADAPTER
FRAME

®

INSTRUMENT

Mounting Sub-Module Units into Adapter Frame

Model 8709A
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Section IT1

SECTION Il
OPERATING INSTRUCTIONS

3-1. CONTROLS AND INDICATORS.

3-2, Operating controls and indicators on the front
panel ofthe synchronizer are shown in Figure 3-1 and
controls and jacks on the rear panel are shown in
Figure 3-2. The markings adjacent to the front and
rear panel mounted components are self explanatory.
The UNLOCKED indicator light is "on'" (lighted} when
the signal is not stabilized by the synchrenizer.

3-4. CONNECTIONS FOR SYSTEM
OPERATION.

3-5. The 8709A Synchronizer may be used in any one
of several connection configurations. Figure 3-3 shows
atypical phase lock system connected to optional ref-
erence oscillators., If either the 8464 or the B8466
reference oscillators are used, Table 3-1lists the fre-
quency range of the sweep oscillator in relation to the
suggested harmonic of the reference oscillator, Fig-
ure 3-4 shows a typical double lock system connecting
two sweep oscillators using the 8709A as the synchro-
nizing device,

3-6. The foliowing steps are used to connect the
8709A Synchronizer in a phase lock system:

a. Connect power cord to appropriate power.

b, Connect RF output of mixer to INPUT connector
J1 (see Figure 3-2).

NOTE

The signal source to be stabilized and the ouiput
of the reference oscillator must be combined in
a mixer for Synchronizer operation,

¢. Connect HELIX OUTPUT connector J2 (Figure
3-2) to the error signal input connector on the signal
source to be stabilized.

d. Setthe Modulation Sensitivity Switch S5, (Figure
3-2) tothe position required by the signal source to be
stabilized:

Position Modulation Sensitivity
1-4 GHz 0.5 to 1 MHz/volt

4-12. 4 GHz 1.0 to 2.5 MHz/volt
12, 4-40 GHz 2.5 to 6,0 MHz/volt

WWW.VaILEetoNIC S.COMhcct sErvo |

OUTPUT connector J3 to the error signal input con-
nector of the stabilizing system reference oscillator
(such as the hp 8466) for servo control.

3-7. OPERATING PROCEDURE.

3-8, To place the BT09A Synchronizer into operation
in a phase lock system, proceed as follows:

a. Place the Power toggle switch to ON (up) and
observe that the POWER ON indicator light is lighted
red.

NOTE

Initially the UNLOCKED indicator light may be
either lighted red (indicating that phase-lock is
not taking place} or the UNLOCKED indicator
light may be extinguished or [lickering (indicat-
ing that phase-lock has been accomplished or is
near the frequency lock-point).

The PHASE ERROR meter may either be in ex-
treme right or leit swing of the needle, or may
be centered, depending on the degree of phase-
lock bhetween the source and the synchronizer.
After initial warmup and stabilization of the
source oscillator and synchronizer oscillator,
phase-lock will be indicated by the UNLOCKED
indicator light being extinguished and the PHASE
ERROR meter indication being on scale,

b. Tune the microwave source to the desired fre-
quency.

¢. Tune the reference oscillator so that the UN-
LOCKED indicator light is extinguished (off).

d. Fine-tunethe microwave source until the PHASE
ERROR meter needle is at center position.

3-9. Greater frequency accuracy and/or repeatability
of the frequency of the oscillator settings can be ac-
complished by using a frequency counter. Because of
the wide separation between lock points, the micro-
wave frequency can be accurately determined by mea-
suring the reference oscillator frequency and using
the formula

b= E ey X (n) + 20 MHz,

w

where

il

microwave source frequency
{rp¢ = reference oscillator frequency

n = harmonic of fref that is mixed with {;
to produce 20 MHz.

3-1
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~| BTOSA SYNCHRONIZER
|(§P."‘i_ HEWLETT + PACKARD

PHASE | ERROA

POWER ON UNLOCKED B

METER ADJUST

2-—-__-—_.‘_-_——-—-

Power ON OFF Toggle Switch
POWER ON indicator lamp
Phase-Lock indicator lamp

METER ADJUST Potentiometer Shaft

s GO pD

www.valuetronics.com

Figure 3-1. 870%9A Front Panel Controls and Indicators
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INPUT
A \FECHe
~._.,'f EFROR  SI6 : W @ L
VTR LOCE NPT

I (Haux ) E—}ﬁ\pm‘ '

. OUTPUT 4
7 ©

115V/.25A.SB

3 230?!.1;5:\.53 1-4 GHz

4-12.4 GHz

" o T (]

e R gt o e,

INPUT JACK (J1) (A2J1)

SERVO OUTPUT JACK (J3)

FREQ RANGE SELECTOR SWITCH (52)
LINE VOLTAGE SELECTOR SWITCH (S3)
LINE CORD RECEPTACLE (J4)

FUSE HOLDER (XF1)

HELIX OUTPUT JACK (J2)

=1 O3 U W I

vaw.vaIuetronics.com

Figure 3-2, 8T08A Rear Panel Controls and Indicators
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HBI-BESOA/EQ7-B696A
SWEEP OSCILLATOR
& RF UNIT
@ ¢ @ q ouaL
CIRECTIONAL
®
€ i ° RF OUTPUT m COUPLER
0173 g o | [ OUTPUT
VCO Fi HELIX B4GBA
OUTPUT MULTIPLIER
240
REFERENCE T ISP
OSCILLATOR buTauT
Sy IISIE?_!
MIX
L FM INPUT s 8 i
ERROR
e
=
LT ]
SERVO|| o "
b ‘o ©
HELIX

* Reference Oscillator may be any stable oscillator {100-
500 MHz, 30-500 mw power out) furnished by customer
or any of the following:

OPTIONAL REFERENCE OSCILLATOR

8464 Reference Oscillalor

5466 Reference Oscillator

608F VHF Signal Generator

*(8708A Synchronizer to stabilize 608)
5105/5110 Synthesizer with 8467 Amplifier

Figure 3-3. Typical Phase-Lock System Connections

www.valuetronics.com
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H81-B690A/E07 - BGBGA
SWEEP OSCILLATO

B RF UNIT
eq o Q,g i Q Eg:)REPCLTEIgNAL
[ U
RF QUTPUT T
e o017 O a397 ® m | [} QUTPUT
HELIX
SAGE MIXER
SWEEP \ MODEL 242
[ :
INPUT
L]
\ -] -]
HELIX
87094
SYNCHRONIZER
HBI1-8690A/EQ7 - 86961\
SWEEP OSCILLATO
& RF UNIT
e q ¢ 9 g
e ¢ & ® RF QUTPUT |T ?
! 1 I
. ® || s 1|1 OUTPUT
Q137 O a1 = DIRECTIONAL [E
. : COUPLER
Figure 3-4. Typical Double Lock System Connections
Table 3-1. Frequency Range of Sweep Oscillator versus Suggested
Harmonic of Reference Oscillator
Frequency Range Suggested Harmonic of
of Sweep Oscillator Reference Oscillator
1-1.5 GHz 4 th
1.5 - 2.0 GH=z 6 th
2.0 - 3.0 GHz 8 th
3.0 - 4,0 GHz 12 th
4,0 - 6,0 GHz 16 th
6.0 - 8.0 GHz 24 th
8,0 -12,4 GHz 32 th
50 th
www.valuetrdhic§.com
- 26,5 GHz 0 th
26.5 - 40.0 GHz 100 th
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Section IV

SECTION 1V
CIRCUIT OPERATION DESCRIPTION

4-1. INTRODUCTION.

4-2, The basic components of a typical frequency
stabilizing system are shown in Figure 4-1. The
H81-8690A Sweep Oscillator isthe source to be stabi-
lized; the 8466A Reference Oscillator provides stabi-
lization to the sweep oscillator when phase-locked to
the sweep oscillator; the 8468A Multiplier generates
harmonics of the reference oscillator in the micro-
wave frequency range. The 11517A Mixer generates
the sum and difference of the microwave source fre-
quency and the reference oscillator harmonic fre-
quency. The output from the mixer is essentially the
difference frequency derived from the source to be
stabilized and the reference oscillator harmonic. The
difference frequency is applied to the input of the
8709A Synchronizer. If the difference frequency is
not at 20 MHz and the proper phase, the synchronizer
generates a triangular search signal that is applied to
the error signal input of the microwave signal source
to vary the source frequency. As the microwave
source output frequency changes and the signal applied
to the synchronizer passes through 20 MHz, a phase
detector circuit inthe synchronizer produces a voltage
proportional to the phase difference between the 20
MHz input signal and an internally generated 20 MHz
signal. When the proper phase (microwave source 20
MHz above the reference oscillator) of the two signals
is reached, the search generator is removed, and the
phase detector voltage is applied to the microwave
source as a correction voltage to hold its output at a
frequency that will keep the synchronizer input at 20
MHz. A second phase error signal provided by the
synchronizer is applied to the reference oscillator
servo control (when using an 8466A) circuits when
stabilizing swept irequency sources, enabling the
reference oscillator to track this swept source.

4-3. Operationofthe 8709A Synchronizer is extreme-
ly simple because phase-lock and error signal gener-
ation are accomplished automatically, Correct posi-
tioning of the Modulation Sensitivity selector switch
on the rear panel is the only manual operation. Once
the synchronizer is connected to a signal stabilizing
system, the frequency of the signal source set, and
the front panel Power switch is set to the ON position,
operation of the Synchronizer is automatic. While
operating, the synchronizer automatically accepts 20-
MHz input signals, establishes phase-lock, and gen-
erates anerrorvoltage required to maintain the signal
source at its selected frequency. If the signal source
and external reference oscillator frequency settings
are changed the syncm onizer again accepts only a

lﬂ CS2CEOINM error voltage
to maintain the mgnal source at its new selected fre-
quency. Assoonas the signal source frequency dritts
beyond the synchronizer phase-lock range, the syn-
chronizerautomatically generatesasearch signal

output to tune the signal source until phase-lock is
reestablished, The front panel UNLOCKED indicator
indicates synchronized operation, Ifthe synchronizer
has not established a lock point and is transmitting a
search signal to the signal source, the UNLOCKED
indicator is lighted, When the synchronizer esta-
blishes a lock-point and is not transmitting a search
signal to the signal source, the UNLOCKED indicator
is extinguished (not lighted).

4-4,  The front panel PHASE ERROR meter indicates
the correctionvoltage required to maintain phase-lock.
Whenthe signal source is properly stabilized and cen-
teredin the synchronizer lock-range, the output of the
synchronizer is close to zero volts and the PHASE
ERROR meter pointer is at or near its center posi-
tion. When the signal source has drifted to the edge
of the lock-range, the error signal output from the
synchronizer is at maximum voltage and the PHASE
ERROR meter pointer is either at its far left or far
right position indicating up to 90° maximum phase
error,

4-5, Thesynchronizer rejects the lock point in which
the reference oscillator harmonic is 20 MHz above the
microwave signal frequency. This [eature causes the
lock points to be separated by an amount equal to the
reference oscillator frequency rather than twice the
20-MHz IF frequency, thus improving the ease of
locking at the desired harmonic of the reference oscil-
lator. As a result, the microwave [requency can be
measured with counter accuracy by reading the ref-
erence oscillator frequency when locked to a known
harmonic,

4-6. OVERALL FUNCTIONAL DESCRIPTION.

4-7. A block diagram of the 87094 Synchronizer is
shown in Figure 4-1. Power supply circuits are
omitted on the block diagram for clarity but are dis-
cussed in Paragraph 4-12. As shown in Figure 4-1,
4-2, the 20 MHz signal is connected to the input ter-
minal, J1, and applied to a bandpass [ilter. The fil-
tered signal is applied to a series of four integrated
circuit differential amplifiers (see Figure 4-3) that
also limit the signal to remove any A, M. noise that
may be present on the peaks of the signal and ensures
that a constant-amplitude signal is applied through
the 15- to 25-MHz bandpass filter to the two phase
detectors. Theoutput signal of the 20-MHz oscillator
assembly is applied te the phase detector driver that
gates the phase detector on for a 10- to 15-ns portion
of the 20-MHz signal, Therefore, the output from the
phase detector is a voltage whose value is dependent
on the average level of the input signalduringthe time
the phase detector diodes are gated on,

4-1
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(a)

20MHz INPUT TO
FIRST PHASE
DETECTOR

oV

(8)

GATE SIGNALTO
FIRST PHASE
DETECTOR

(C})

20MHz INPUT TO
SECOND PHASE
DETECTOR

ov

= _____,______>____ -

A AN
I ! | GATE SIGNAL TO
] SECOND PHASE

DETECTOR

Figure 4-2, Input Signal Phase Shift and
Phase Detector Gate Times

4-8, The output of the first phase detector (A) isthe
signal used to phase-lock the signal source to be sta-
bilized. This phase detector output is applied through
the lock mode switch, a differential amplifier, and the
output amplifier back to the microwave source. The
de level of the synchronizer output is monitored by
the PHASE ERROR meter. The 20-MHz input signal
applied to the first phase detector is simultaneousiy
applied through a +90-degree phase shiffer to the
second phase detector (B)., The diodes of the second
phase detector are gated on in phase with the dicdes
in the first phase detector. As shown in Figure 4-2,
when the first phase detector is gated on at the nega-
tive-going zero voltage level of the 20-MHz input sig-
nal, the second phasedetector is gated on at the maxi-
mum negative voltage level of the input signal. Con-
versely, if the first phase detector is gated on at the
positive-going zero voliage level of the 20-MHz input
signal, the second phase detector is gated on at the
maximum positive voltage level of the input signal.
Therefore, when the output of the first phase detector
is approximately zero volts, the cutput of the second
phase detector is either a maximum negative or maxi-
mum positive voltage level. Thedifferent voltage level
outputs of the two phase detectors enable the synchro-
nizer to reject one of the two possible lock points
(reference oscillator set 20 MHz above or below de-
sired frequency of signal source) for stabilizing the
signal source. This happens when the output of the
second phase detector is negative (as shown in Figure
4-2),

WWW,VAIHEITONIGS-GAM,..cctor ic

applied tothe lock mode sensor and the search disable
trigger. Thelock mode sensor controls the lock mode
switch that either blocks the output signal of the first

Section IV

phase detector or applies it to a differential amplifier,
The search disable trigger controls both the UN-
LOCKED indicator and the search disable which, in
turn, controls the search signal generator. When the
output of the second phase detector is more positive
than approximately -0,25 volts, the search signal
generator is activated, and the UNLOCKED indicator
is energized, As theoutput of the second phase detec-
tor becomes more positive than approximately +0, 2
volts, the lock mode sensor opens the lock mode switch,
grounds one input of the differential amplifier, and
applies the cutput of the search signal generator back
to the signal source to change its output freguency
until phase-lock is again established by the synchroni-
zZer.

4-10. If the microwave source is 20 MHz above the
reference oscillator harmonie, an attempted increase
in source frequency will attempt to increase the 20-
MHz IF frequency (or, more precisely, to advance
the phase of the 20-MHz IF with respect to the 20-
MHz reference). The output of the first phase detec-
tor {as shown in Figure 4-2) will become more nega-
tive. The 8709 Helix error signal output will become
more positive (due to the 180-degree phase shift through
the amplifier in the A7 assembly) and the microwave
source frequency will be decreased, assuming the
source is an HB81-8690 Series Sweep Oscillator in which
there is an additional phase reversal in the shunt tube
coupler circuit, These conditions are correct for
phase-locking as shown in Figure 4-2.

4-11. If the microwave source is 20 MHz below the
reference oscillator harmonic, an attempted increase

INPUT

Vee

Figure 4-3. Integrated Circuit
Differential Amplifier
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Section IV

in source frequency will retard the phase of the 20-
MHz IF with regard to the 20-MHz reference. For
phase-locking to be possible, the source frequency
must be reduced. As before, this requires a negative
voltage from the {irst phase detector. Therefore,
the first phase detector must be gated on during the
positive-going portion of the 20-MHz input signal.
This in turn causes the output of the second phase
detector to be positive and phase-lock is prevented.
Therefore, the synchronizer can only phase-lock a
microwave source that is tuned 20 MHz above the
reference oscillator frequency being used. When this
condition exists, the output of the second phase detec-
tor is negative, the search signal generator is shut off,
and the lock mode switch applies the output of the first
phase detector to the output amplifier.

4-12, The synchronizer power supply circuits con-
sist of a primary power input circuit, a regulated +20
volt power supply circuit, and a regulated -20 volt
power supply circuit, The primary power input cir-
cuit provides selection of the correct circuit connec-
tion for the amount of primary voltage available (115
or 230 Vac), protects the synchronizer from circuit
overloads, and controlsthe application of power to the
synchronizer circuits, The two regulated supply cir-
cuits also contain a current limiting ecircuit to provide
additional overload protection.

4-13. DETAILED FUNCTIONAL
DESCRIPTION.

4-14, Figures4-4through 4-11describethe individual
circuits of the 8709A Synchronizer in detail.,

4-15. SOLID STATE DEVICES
INFORMATION.

4-16, TRANSISTOR THEORY.

4-17, GENERAL, Transistors are used in circuit
configurations such as the amplifier, the flip-flop
(binary), the trigger circuit, and the one-shot multi-
vibrator. In the following paragraphs, basic tran-
sistor operation and a few basic transistor circuits
are discussed. These paragraphs discuss the easily
observed changes in currents and voltages in transistor
circuits which help technicians locate circuit faults but
do not attempt to describe how transistors work
internally.

4-18, BIASING AND CONDUCTION. In a transistor,
a small base-to-emitter current controls a large
collector-to-emitter current. A comparison of NPN
transistor and PNP transistog operation is shown in
rWWW 2V akiedr oniC S.:6OM conven-
tional flow of positive charges external to the tran-
sistor and is not intended to indicate flow of carriers
inside the transistor structure. Notice that the effect

4-20
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A, Amplifier Characteristics
-y -V -y
S R
b = o
F=—. -y
o
CHARACTERISTIC COMMON COMMON COMMON
] BASE EMITTER COLLECTOR
Input Impedance 300-500 5000-15000 20Kn-500K0
Qutput Impedonce | 300KQ-500KQ | 30KQ-50KA 500-10004
Voftage Gain 500-1500 300-1000 <l
Current Gain <| 25-50 25-50
Power Gain 2008-3006 25¢8-404d8B 10d8-20dB
Jﬁmillar Follower)
B. Transistor Biasing
TYPE CUTOFF CONDUCTION
NPN +V Y
MAIN
CURRENT
v +V.
COLLECTOR
CONTROL \X
- _@ CURRENT
EMITTER
PNP -V -V
COLLEGTOR ov ¥,
CONT RO‘IF MAIN
Ci N
BASE g CURRENT
EMITTER
Figure 4-12. Transistor Operation

of emitter-base-collector voltages is totally reversed
between NPN and PNP transistors; circuits which are
arranged for an NPN transistor usually function nor-
mally for a PNP transistor if supply voltages are
reversed.

4-19. TRANSISTOR CIRCUITS,

4-20. AMPLIFIERS. Three basicamplifier types are
available (Figure 4-13). These amplifiers may be used
alone or in combination to form complex circuits.

4-21, FLIP-FLOP. Theflip-flopisa bhi-stable, two-
transistor circuit in which one transistor conducts,
holding the other cut off, Each input pulse causes a
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reversal of states; that is, the cut off transistor is

&, Pllp=Flop turned on and the conducting transistor is cut off. In
-lv the flip-flop shown in Figure 4-13, Q1 is initially con-
" on § % duct?g heavily: its colle{:ttar \«joltage lilsdor;lyut‘;li%htly
T R - — fo 2 negative; a near-zero voltage is supplied to the base
- | S T —lTi_ T aureur of Q2 (junction of R27-28 divider). The voltage drop
r = acrossR24 produces a sufficiently negative voltage at
c2 Sris R27S lca the emitter of Q2 to held Q2 cut off. With Q2 cut off,
] 1l the R18-R19-R20 divider delivers a negative voltage

om Q2 to the base of Q1 to keep it conducting,
4-22, At time ty the positive input pulse cuts off Q1;
R20 ;E SR22 R253 55923 the Q1 collector voltage goes negative and drives Q2
T - 24 into conduction (R27-R28 divider to Q2 base); the Q2
m + w...i i 77 collector voltage and the Q1 base voltage (R19-R20
T 0-- o divider) thenbecome considerably less negative, per-
INPUT 2 [ mitting Q1 to remain cut off, The R26-R27-R28 divi-
E:RZB 0 nl_ﬂ;cma der delivers a sufficiently negative voltage to the base
RESET | (TURNS ON Qi) U.‘_v of Q2 to drive it into conduction. Ina similar manner

the positive input pulse at time tp cuts off Q2 and
starts a sequence of events which ends with Q1 con-
B. Trigger Circuit ducting and @2 cut off, Note that a positive input pulse
has no effect on Q1 if it is already cut off. A negative
)| reset pulse applied to the base of Q1 returns the flip-
flop to its initial condition (Q1 conducting, Q2 cut
off). The diode CRY removes the negative pulse from
the differentiated square-wave input, Without this
diode, the negative pulse would drive @1, which is cut
off, and the stage would switch from one state to the
other but would not divide by two. The ac coupling
through C2 and C3 insures fast switching, The dc
coupling through R19 and R27 insures bi-stable
characteristics.

Qlm

i / 4-23, TRIGGER CIRCUIT, The trigger circuit is a
HYSTERESIS Rl limiter or squaring circuit that produces an output
waveform with very fast rise and fall times (Figure
4-13). The trigger circuit is similar to the {lip-flop
except that the RF network in one half is replaced by
the input signal. Capacitor C1 bypasses R3 to couple
C. One-Shot Multivibrator fast changes in voltage at the Q1 collector to the base
& of Q2. Either Q1 or Q2 can conduct depending on the
| . voitage at the input. Note that there is a slight dif-
l T ference in input voltage (called hysteresis) between
A2

e 27 switching with a negative-going input (time t;) and
S CHARGING 7 switching with a positive-going input (time tg).

e
= & -cono.
99 [ c2 . c3 P
5t i€ > 4-24, ONE-SHOT MULTIVIBRATOR. The one-shot

e el . i€ >
" Qm 02" _3| \ multivibrator is a circuit that generates a pulse of

J some specified duration following the application of a

( ) i suitable triggering pulse. The circuitis similar to the
flip-flop except one de coupling path has been removed

R R4 so0 the ecircuit is stable only in the state with Q1 con-

ducting.
inpur & s

| o 4-25, 1In the typical one-shot multivibrator shown in
Figure 4-13, the following conditions exist during the

www.valuetromics.com initial stable period: R5-R6 divider delivers a suffi-
NOTE: ciently negative potential to the base of Q1 to hold Q1

in saturation; the Q1 collector and Q1 emitter are
Figure 4-13. Basic Transistor Circuits therefore slightly negative: the R3-R4 divider delivers

W= INITIALLY CONDUCTING TRANSISTOR

4-21
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the Q2 base an even smaller negative voltage to hold
Q2 cut oif.,

4-26. The positive triggering pulse at time tq reduces
conduction of @1; the resulting negative-going voltage
at the Q1 collector is applied to the Q2 base through
the R3-R4 divider {C2 bypasses R3 to provide coupling
for the rapidly changing voltage at the Q1 collectory,
Q2 begins to conduct the resulting positive-going
change in Q2 collector voltage is coupled through C3
tothe Ql base to further decrease Q1 conduction. The
process is regenerative and quickly results in Q1 being
cut off and @2 being saturated.

4-27. Capacitor C3 now charges at a rate mainly
determined by the values of R6 and C3 (main charge
path: R1-Q2-C3-R3). When the Q1 base voltage be-
comes sulficiently negative, Q1 begins conduction; the
resulting positive-going Q1 collector voltage is coupled
to the Q2 base; the Q2 collector voltage goes negative
and is coupled through C3 to the QI base to further
increase Q1 conduction. The process is regenerative
and ends with the circuitin its original quiescent state,
Q1 saturated and Q2 cut oif.

4-28. FIELD EFFECT TRANSISTOR (FET). Field
effect transistors have three terminals: source, drain,
and gate which correspond in function to emitter, col-
lector, and base of junction transistors. Source and
drain lead are attached to the same block (channel) of
N or P semiconductor material. A band of oppositely
doped material around the channel (between the source
and drain leads) is connected to the gate lead, Figure
4-14 shows the FET's amplifier characteristic,

4-29, In normal FET operation, the gate-source volt-
age reverse-biases the PN junction, causing anelectric
field that creates adepletionregion in the source-drain
channel. Inthe depletion region, the number of avail-
able current carriers is reduced as the reverse-hiasing
voltage increases, making source drain current a
function of gate-source voltage, With the input (gate-
source) circuit reverse-biased, the FET presents a
high impedancetoits signal source (as compared with
the low impedance of the forward-biased junction tran-
sistor base-emitter circuit). Becausethere isno input
current, FET's have less noise than junction tran-
sistors, Figure 4-14 shows the schematic symbol and
biasing for N channel and P channel field effect tran-
sistors.

4-30, LIMITER OR CLIPPER. The limiter or clipper
is a circuit which removes positive or negative peaks
of waveforms, It can be used either as a waveform-
shaping circuit or as a protective device to prevent
excessive voltages from reaching a sensitive circuit.

i ~ ekl ich p the nega-
MW VTS TSRS 0. e o
about -0,6 wvolt, Note that for a conducting silicon
diode, the cathode voltage is about 0. 6 to 0. 8 volt more
negative than the anode,

4-22
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A. FET Amplifier Characteristics

+V +V
P
G —
.%... .ﬁo..
S s
_Qo...
CHARACTERISTIC COMMON SOURCE COMMON DRAIN
{Source Follower }
Input Impedance IMG-15M0 IM-15M0
Quiput Impedonce SOKO-100K R IKR-10K8
Voltoge Gain 10-200 <l
Power Gain 60dB~100dB 40dB-80dB
B. FET Biasing
TYPE
+y +V
N-CHANNEL
<> o
ORAIN
o] MAXIMUM  |INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE 77
=y '
P-CHANNEL
o T £ <
DRAIN
MAXIMUM  |INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE _

Figure 4-14, Field Effect Transistor Operation

4-31, CLAMPER OR DC RESTORER. The clamper
or dc restorer is a circuit which establishes either
the positive or negative peak of a waveform at a par-
ticular dc reference voltage; in other words, it pro-
vides a definite base line voltage for the waveform.
Figure 4-15 shows a clamper which provides a base
line of about +20 volts for a negative pulse,

4-32, REGULATOR. A diode regulator uses either
the constant reverse-bias breakdown voltage charac-
teristic of a breakdown diode or the constant forward-
bias voltage drop characteristic of a silicon diode.
Power supply reference voltages are generally pro-
vided by breakdown diodes which maintain a constant
voltage when supplied with a reverse-bias voltage
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greater than their specified breakdown voltage, Regu- S SRS
lated voltages canalsobe provided by a forward-biased CAPACITOR CHARGES
silicondiode which maintains a constant 0. 6 to 0. 8 volt +20-—UZ
drop. Figure 4-15 shows connections for both types O*I—I_I' o-I Li- o— 10—

s
of diodes. — 9 _ﬁT

4-33. Leadidentificationfor solid state devices varies A.Limiter B. Clamper +20v
between various manufacturers. In the interest of
providing some correlation between the schematic -V (>-08V) -V {>-56V)
symbols and the physical device, Figure 4-16, displays

some of the typical solid state devices with their lead b3
identifications, In most cases on Hewlett-Packard —f—-—RE_Gc';!'gaTED F REES;J:STED
printed circuit boards, letter designations are silk- &k 56V

screened directly adjacent to the solid state device L
leads (space permitting) to assist the technician in p
identifying the solid state device leads. Diode pola-

o]
(|

C.Regulator

rity is also identified on the printed circuit boards,
but may not be readily visible because of the con-
straints of component density. Figure 4-15. Basic Diode Circuits

www.valuetronics.com
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. Instructions for performance testing, adjust-
ment, troublesheooting and repairing are contained in
this section. The test equipment requirements are
tabulated in Table 5-1. Other test equipment equiva-
lent to the suggested test equipment may be used pro-
vided that their capabilities are the same orexceed
the specifications listed.

5-3. PERFORMANCE TESTING.

5-4. Performance testing of the equipment may be
required at incoming receiving inspection, as con-
fidence checking on a scheduled or non-scheduled
periodic interval, or as apreambleto internal trouble-
shooting, Aoverall performance testing is in general
confined to external connections and the observations

of the operations inrelation to the Specifications listed
in Table 1-1, willgive some indications as to whether
dismantling and entry into the internal circuit connec-
tions is warranted. Five performance tests are pos-
sible: anoverall performancetest, aninput sensitivity
test, servooutput test, ahelix output test, and a modu-
lation sensitivity switch check.

5-5. OVERALL PERFORMANCE TEST.

5-6. Connect the 8709A to the test equipment as
shown in Figure 5-1. Turnonpower to all test equip-
ment and allow the generators and oscillators to sta-
bilize their frequencies (usually two hours or more
are required). Afterthe test equipmenthas stabilized,
proceed as follows:

a. Tune the Signal Generator for a stabilized 20-MHz
output signal at a level of approximately -30 dBm.

Table 5-1. Test Equipment Required for Perlormance Testing and Troubleshooting

Test Instrument Critical Specifications Recomuinnisd
Models
Signal Generator Frequency Range: 20 MHz HP 606B
Qutput: Continucusly variable between -30 and >-70 dBm
Synchronizer Capable of stabilizing 20 MHz signal generator HP 8708A

Oscilloscope and Probe

Frequency Response: 50 MHz

HP 180A with

Range: 0 - 50 MHz

Vertical Sensitivity: 5.0 mV HP 10001A
Input Impedance with Preobe: 10 Meg /10 pf
Electronic Voltmeter Accuracy: +5% HP 410C
Range: > +20 Vdc
Ohmmeter Open Circuit Voltage: 1.5V max. {on ranges to be used)
function Short Circuit Current: <3.0 mA (on ranges to be used)
Clip-On DC Accuracy: +5% HP 428B
Milliammeter Range: 1 - 300 mA
VTVM Reads rms value of sinewave +2%, 20 Hz to 1 MHz HP 400D
Electronic Counter Accuracy: +1 count + time base HP 5246L

Battery 1.5 volts

Capacitor 100 pF

W@-ﬁ%&?ﬁ! Whtts, 215-ohm 1/2 watt

3-1
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-hp- 6068 SIGNAL GENERATOR

g ™

5 .
S P

° RE QUTPUT

Model 8709A

-hp- IBOA
0SCILLOSCOPE
]

{80 O

o

. O o —
p— o ——
UNCAL FREQ FREQ
RF JCONTROL ANALDG
QUTPUT INPUT OUTPUT

~hp- 8708A SYNCHRONIZER

® e 1 @ ®o

Qo

RF
INPUT

Figure 5-1.

b. Observethe oscilloscope display. Fine-tune the
6068 for a zero beat with the 8709A internal 20-MHz
crystal oscillator., As the phase difference between
the signal generator output signal and the synchronizer
internal 20-MHz signal drifts through 360 degrees, the
oscilloscope display should alternate between a vary-
ingdcleveland a 500-Hz triangular wavelorm (search
oscillator). The D.C. Portion will vary between +12
volts and -12 volts,

c. Observesynchronizer UNLOCKED indicator and
oscilloscope simultaneously., The UNLOCKED indi-
cator should remain lighted as long as the 500 Hz
search signal is displayed on the oscilloscope. As
soonas the phase-lock varyingde signal appears on the
oscilloscope, the UNLOCKED indicator should go out,

NOTE
The beat frequency must be set for less than

1 or 2 Hz to observe the lamp operation.

d, Reduce the output signal level of the signal gen-
erator to approximately -65 dBm ancl observe the

l‘qupal(! g‘t Eﬂg pe. The
oscilloscope 1ndications shoul remain the same as

those displayed in step b, The UNLOCKED indicator
should go off as in step c.

5-2

CONNEC roaj
—_—
(REAR PANEL)

[}

-hp- BTO9A
SYNCHRONIZER

HELIX OUTPUT
CONNECTOR

g2
(REAR PANEL)

INPUT

AfT

cfrwey SUPpIY/

. 20Mi2 YA L (SC

4T

Performance Test Setup

S1C

1N
5-7. INPUT SENSITIVITY TEST. ~H5 ¢k
5-8. TheInput Sensitivity Test requires that the Case
top cover and the inside casting cover be removed to
gain access to test point ABTP1. Proceed as follows:

a, Disable the 8709A search oscillator by connect-
ing -1.5 volts DC from the 1.5 volt battery cell to
ABTPL,

b. Connectthe 8709A tothe test equipment as shown
in Figure 5-2.

¢. Adjust the 606B for less than 100 Hz beat fre-
quency at helix output. Beat frequency amplitude
should stay constant on the 400D within +1 dB as the
6068 output is varied from 0 dBm to -65 dBm. The
amplitude should roll off approximately 3 dB with less
than -68 dBm output from the 606B. 3

] él ]

uNLock /\

5-11. The Helix Qutput Test requires that the Case
top cover and the inside casting cover be removed to
gain access to test point ABTP1. Proceed as follows:

,4rr [l 1
=Y s

5-10, (HELEX OuUTPUT TEST )

a. Disable the 8T03A search oscillator by connect-
ing -1.5 volts DC from the 1.5 volt battery cell to
ABTPI.

¥
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Model 8T09A

b. Connectthe 8709A tothe test equipment as shown
in Figure 5-3, Do not connect the 215 resistor,

¢. Adjustthe 606B for a 20 MHz input signal of -40
dBm or greater to the 87T09A.

d. Tune the 606B for a HELIX OUTPUT beat {fre-
quency of less than 100 Hz.

e, Observe the oscilloscope: Amplitude on the
oscilloscope should be greater than +12 volts peak,
with respect to zero volts dc reference. (Typical
reading should be 15 volts peak; depends on "FREQ
RANGE' switch position on 8709 rear).

f. Connect a 2158 resistor across the HELIX
OUTPUT line to ground.

g. Observe the oscilloscope: amplitude on the
oscilloscope should be greater than one-half of the
open circuit reading of step e (that is the positive and
negative peaks of the signal should be more than one-
half of the observed peaks of step e).

?fz\_ SERVO QUTPUT TEST.
5-13. Proceed as [ollows:

a. Connect the B709A to the test equipment as shown
in Figure 5-4.

-hp- 6068 SIGNAL GENERATOR

#

Section V
b. Move "FREQ RANGE" Switch (S3)to the 12, 4-40
GHez position.

¢. Tunethe 606B for afrequency ofless than 5 Hertz
{(dc to 5 Hz).

d. Observe the oscilloscope: amplitude onthe oscil-
loscope should be 2 (+0. 4) volts,

e. Disconnect oscilloscope from Servo output,

f. Connect 400D to Servo output,

g. Connect oscilloscope to HELIX cutput.

h. Set bheat frequency to 1 kHz and vary through
100 kHz, while observing 400D meter. Reading of
400D meter should be less than 25 millivolts rms.

5-14, FREQUENCY RANGE SWITCH CHECK.

5-15. The Modulation Sensitivity Switch (83) is checked
in the following manner:

a. Remove case tcp cover and inside casting cover
to gain access to test point ASTP1,

h. Disable the 8709A search oscillator by connect-
ing -1.5 volts DC from the 1.5 volt battery cell to
ABTP1,

-hp- 400D VT VM
'

RF QUTPUT
o] L S ]
p
—
UNCAL FREQ
RFE JCONTROL
QUTPUT INPUT

-hp- 87084 SYNCHRONIZER

@ e T e L)

WWwW

INPUT
(REAR PANEL)

-hp- BTO9A
SYNCHRONIZER

. I—
= HELIX QUTPUT
(REAR PANEL)

Figure 5-2. Input Sensitivity Test Setup
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-hp- 8708A SYNCHRONIZER INBOT (REAR PANEL)
{REAR PANEL)
® [ ¢/] === (a QD I3 L 2150
VDG

Figure 5-3. Helix Output Test Setup
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Model 8T09A

¢. Connectthe 8709A tothe test equipment as shown
in Figure 5-1.

d. Adjust the 606B for a 100 kHz beat frequency at
HELIX OUTPUT as observed on oscilloscope.

e. Adjust the 606B amplitude to -40 dBm,

f. Readings should be:
(1) 0.5 to 0.85 volt p-p on 1-4 GHz position;

{2) 0.20 to 0. 35 volt p-p on 4-12. 4 GHz posi-
tion

(3} 0.08t00.15volt p-p on 12, 4-40 GHz posi-
tion

5-16. PREVENTIVE MAINTENANCE.

5-17. Very little preventive maintenance is required
for the 8709A Synchronizer. Solid state devices do
not usually have the aging effects of vacuum tube de-
signed circuits. Periodic good housekeeping practices
of wiping accumulated dust off the surfaces and a clear
water rinse wiping of the meter plastic cover is the
only preventive maintenance requirements, DO NOT
USE SOLVENTS OR ABRASIVES ON THE METER
BEZEL.

5-18. TROUBLESHOOTING.

5-19, While making performance tests, observation
of any discrepancies will give some indication of the
area of faults, Using the Functional Troubleshooting
Flow Chart (Figure 5-5), a degree of isolation can be
made of the faulty circuits, It is presumed that trouble-
shooting efforts will be conducted by average elec-
tronic technicians having some knowledge of routine
electrical measurements and troubleshooting proce-
dures.

5-20. Testequipmentlisted in Table 5-1 may be used
for troubleshooting circuit boards and components in
the 87094,

5-20. CIRCUIT TROUBLESHOOTING,

5-21, After removingthe top case cover, measure the
ww.valUetEoni €S 60M:rri througn
A2TP8). See Figure 7-3 and referto Table 5-2. Note

that there is a variation in the locked and unlocked
condition voltage readings,

Section V
Table 5-2, Typical A2 Test
Point Voltages (vdc)

Test Point Locked Unlocked
A2TP1 -1.5 -1.5
A2TP2 -20 -20
A2TP3 +20 +20
A2TP4 +20 +20
A2TPH -20 -20
A2TP6 +11.0 +8.0
A2TPT +15. 8 +15, 8
A2TPS -17.5 -9.3

5-22. POWER SUPPLY TROUBLESHOOTING.

5-23, Table 5-3 lists the voltages and specifications
of the power supply supplied for the 8709A. The power
supply is a portion of the Al Assembly. See Figure
7-5 and Table 5-4.

Table 5-3. Power Supply Specifications

Supply | Voltage Regulation Ripple *
+20 20+.1 Vde | 102 to 128 V 1 mV rms
-20 20 +.1Vde | 102 to 128 V 1 mV rms

*Ripple measured with search oscillator disabled,
Disable search oscillator by applying -1. 5 Vdc
to Test Point ASTP1,

Table 5-4, Typical Al Test Point DC Voltages

Test Point Locked Unlocked
A1ITP1 -0. 49 -0, 39
AlTP2 +20 +20
AITP3 +13 +13
A1TP4 +34 +34

5-24. Power Supply current limiting is checked as
follows:

a. Connect one end of a 50-ohm, 5-watt resistor to
ground; monitor the current on the positive {+) 20 volt

supply.
5-5
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b. Connect 410C meter to +20 V output.

c. Apply ungrounded end of the 50-ohm resistor to
the +20 V output while monitoring the output veltage on
the 410C meter voltage should drop indicating current
limiting. See Figure 5-6 for graph of typical current
limiting.

NORMAL
OPERATING

i REGION i
| x | |
| |

|

|

n
i
i
|
)
|
1
|
|
|
|
|

o
|
|
|
]
|
!
|

Vout (IN VOLTS)

[ DRAIN ( INmA)

Figure 5-6. Typical Current Limiting Curve

5-25. Use the same procedures of paragraph 5-24 to
checkthe negative (-) 20 volt supply observing polarity
change required of metering.

5-26. A quick method of isolating and identifying the
circuit board (card) assembly causing overloading of
the power supply can be accomplished by monitoring
the power supply voltage while removing one assembly
at a time., Table 5-5 lists the sequence of assembly
removal and the change in power supply drain.

Table 5-5. Assembly Removal Sequence and
Effect on Power Supply Current Drain

Power Supply Current Drain Should

Assembly Decrease To:
Remqeal +20 V Supply -20 V Supply

A8 100 mA 100 mA

AT 95 mA 96 mA

A6 T1 mA 22 mA

A5 50 mA 68 mA
ww.valuetrenics.com: »a

Ad 60 mA 17 mA

Section V

5-27. Ifapower supply outputis incorrect, the voltage
throughout the regulation circuit(s) should change to
compensate for the variation, A voltage that does not
change inthe correct direction indicates that the regu-
lator circuit(s) is at fault, If a voltage output is low,
check the bridge rectifier output before troubleshoot-
ing the regulator circuit(s),

5-28. INPUT AMPLIFIERS A3/A4
TROUBLESHOOTING.

5-29, Check Vee (at TP2) before troubleshooting the
amyplifiers. Troubles in the Integrated Circuit (IC)
amplifiers are easily located by injecting a 20-MHz
signal into INPUT jack J1 and tracing the signals
through the amplifier assemblies using a high imped-
ance scope probe (10 meg/10pf) and 50 MHz slope.
Each IC amplifier should have approximately 20 dB
gain, When measuring the gain of an IC amplifier
adjust the input level to ensure that the output is not
heing limited. Test Point Values for assemblies A3
and A4 are in Table 5-6.

Table 5-8. Typical A3 and A4
Test Point DC Voltages

Test Point Locked Unlocked
A3TP1 0 5}
A3TP2 +8. 4 +8. 4
A3TP3 +7.2 +7.2
A4TP1 0 0
A4TP2 +12.3 +12.3
A4TP3 +7 +7
A4TP4 8.8 8.8
A4TPS 7.6 7.6

5-30. PHASE DETECTORS TROUBLESHOOTING.

5-31, The phase detectors are mounted on assembly
A5, Check the +20V and -20 V inputs before trouble-
shooting the phase detectors. Check the wavelorms
at the four corners of the bridge detector to determine
what part of the phase detector assembly is faulty.
A signal of correct amplitude at the output of the phase
shifter (ASTPB) test point indicates that phase shilter
"B" is functioning properly. DC voltages at the test
points are in Table 5-7.

5-32. 20-MHz OSCILLATOR ASSEMBLY
TROUBLESHOOTING.

5-33. The 20-MHz Oscillator assembly is mounted on
Card A6, Check the +20 V and -20 V inputs before
troubleshooting the oscillator assembly. Check wave-
form at the output of the oscillator at test point A6TP1

5-7
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Table 5-7. Typical A5 Test
Point DC Voltages
Test Point Locked Unlocked

A5TP1 -0.44 -0, 055
AS5TP2 -0.002 -0,003
AS5TP3 -0.17 -0, 26
ASTP4 +9. 4 +9.9
ASTPS +10.5 +11
A5TP6 +0, 0046 -

to determine whether the trouble is in the oscillator
or inthe amplifier section, With no signal in the 8709A
INPUT, measurethe crystal oscillator {requency with
a5245L Counter (or equivalent) through a 100 pF series
capacitor connected to AS5TP4. Frequency should be
20 MHz + 1.0 kHz.

NOTE

The measurement of crystal oscillator frequency
must be made on the following stage board A5
to reduce loading of the oscillator and resulting
frequency shift, Typical dc voltages for A6TP1
is +9. 3 volts dc; for A6TP2, -1. 66 volts dc.

5-34, TROUBLESHOOTING THE LOCK-MODE
SENSOR AND SEARCH DISABLE TRIGGER.

5-35. The Lock-Mode Sensor and Search Disable
Trigger are part of the A8 Card Assembly. Check
the +20 and -20 V inputs before troubleshooting the
lock-mode sensor and search disable trigger, Check
for correct input level at TP1. Test Point values for
assembly A8 is in Table 5-8, Shorting alternate
emitter-base junctions and observing the collector
voltage of the opposite transistor will indicate which
half of the circuit is faulty.

Table 5-8, Typical A8 Test
Point DC Voltages

Test Point Locked Unlocked
ABTP1 -0,4 +0. 054
ABTP2 +9, 2 +11

ics.cob’
ABTP4 -0,03 +0, 62
ABTPS -17.5 -9.4

5-8
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5-36. TROUBLESHOOTING THE SEARCH SIGNAL
GENERATOR AND SEARCH DISABLE SWITCH,

5-37. The Search fignal Generator and Search Disable
Switch circuits are part of the A8 Card Assembly.
See Table 5-8 for typical Test Point values, Check
the +20 and -20 V inputs before troubleshooting the
search signal generator, The signal at the search
generator output (A8TP3) determines whether the
search generator, the search disable switch, or the
output coupling is defective. A zero or very small dc
level usually indicates that search disable switch
ABQI0 is at fault. A positive or negative dc level
indicates that the trouble is in the search generator.
Measuring the voltage at ABTP4 will further determine
which part of the search generator is defective, For
example, if the output is a positive dc level, a high
negative voltage at AB8TP4 indicates that the Schmitt
Trigger is in the proper state and the trouble is in
Current Generators A8Q6 and ABQT, alow negative or
positive voltage at A8TP4 indicates that the Schmitt
Trigger is not in the proper state and the trouble is in
the Schmitt Trigger, A8Q4 and A8Q5, or Emitter Fol-
lower ABQ3,

5-38. To check the search oscillator and search dis-
able switch at the Output Jack J2, proceed as follows:

a. Make sure that the front panel meter is on zero.

b. Connect the equipment as shown in Figure 5-1.
Frequency on the oscilloscope display should be 500
Hz + 100 Hz, Amplitude should be 10 to 15 volts p-p
for the 1-4 GHz position of the MODULATION SENSI-
TIVITY switchand 7 volts + 2 volts p-p for the 4-12. 4
GHz and 12, 4-40.0 GHz position. Check shut-off of
search oscillator by applying a -1.5 volts to A8TPI,
This should disable the search oscillator.

5-39., DC AMPLIFIERS TROUBLESHOOTING.

5-40. Check the +20 and -20 V inputs before trouble-
shooting the deamplifiers. Thedc amplifiers are part
of the A7 Card Assembly. Limited meter range indi-
cates a malfunction between the METER ADJUST poten-
tiometer and the Phase Error meter. Decreased
adjustment range indicates reduced gain in cne of the
stages. To locate the defective stage, measure the
voltage swing at stage outputs while varying the Meter
Adjust Potentiometer through its range. Test Point
values for assembly AT are in Table 5-9.

5-41, Inability to adjust the meter to zero indicates
that a malfunction has caused one of the stages to be
biased heavily in one direction (such as power supply
voltages much off of + 20 V). To locate the defective
stage, measure the locked and/or unlocked voltages
and compare to values shown on the schematics.

5-42. LIGHT AMPLIFIER TROUBLESHOOTING,

5-43. Theindicator lamp (DS2) should be checked for
filament continuity before other troubleshooting if the
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Table 5-9. Typical A7 Test
Point DC Voltages

Test Point Locked Unlocked
ATTP1 -0.035 -0.027
ATTP2 +0. 065 +2. 85
ATTP3 -0.43 -0, 05
ATTP4 -0.38 -0. 36
ATTPS +11 +8, 2
ATTPS +11 - +8, 2

lamyp fails to light. If the lamp continuity is normal,
the light amplifier canbe checked by applying a ground
to test point A8TPH; grounding A8TPS5 should make
the light amplifier conduct so that the unlocked indica-
tor is lighted. If this procedure does not make the
indicator light, measure the emitter-to-base voltage
drop on AlQll and AIQ12 transistors. The voltage
should be approximately 0.7 volts when the transis-
tors are turned on.

5-44, ISOLATING TRANSISTOR
MALFUNCTIONS.

5-45. A briel review of solid state device circuit
function is contained in Section IV. In addition to the
locked and unlocked typical voltage values listed on
the schematics, Table 5-10 tabulates the same infor-
mation for all transistors contained within the 8709A,
Exact values for transistors operating under condi-
tions of saturation and cut-oif are not possible since
transistor manufacturing tolerances are not specific
and will vary between transistors of the same series.
In addition, the point or degree of phase-lock will
shift during "locked" conditions so that dc voltage
readings may or may not be repeatable, The ratio of
locked to unlocked voltage readings and the saturated
versus cutoff ratio is the guideline to be used when
viewing the voltage readings both on the base-emitter-
collector voltage table (5-10) and on the schematics,

5-46. IN-CIRCUIT TRANSISTOR TESTING.

5-47. When checking a suspected transistor stage in
the circuit, determine if the base junction is forward-
biased:

CAUTION

Do not place the leads of an electronic voltmeter
directly across the emitter-base junction to
measure voltage difference. Loop current may
be excessive between the voltmeter leads and may
damage the transistor. Measure each voltage
separately with respect to a common point such

wwwivateretronics.com

If the junctionis not forward-biased, and power supply
voltages are known to be correct, the base-emitter
junction may be open,

Section V

5-48, When the emitter-base junction,is forward-
biased, check for amplification by short-circuiting
the base fo the emitter while observing collector
voltage. The short-circuiting eliminates the base/
emitter bias and should cause the transistor to stop
conducting, and the collector voltage should shift to-
ward the supply voltage value. Anyvoltage difference
(less than the supply voltage) is due to leakage current
through the transistor; in general, the smaller the
leakage current, the better the transistor. If col-
lector voltage does not change, the transistor has
either anemitter-collector short-circuit, or emitter-
base open circuit,

5-49, OUT-OF-CIRCUIT TRANSISTOR
TESTING WITH OHMMETER.

5-50, If a short or open circuit is suspected, the
transistor can-be removed from the assembly and the
internal resistance between junctions measured with
an chmmeter. Table 5-11 lists typical resistance
values for transistors.

CAUTION

Do not measure the junction resistance of a
transistor with an chmmeter having an unknown
value of voltage/current. Some chmmeters can
damage atransistor. Beforeusing for transistor
measurements, the chmmeter should be checked
on the resistance range tobe used. Open-circuit
voltage should not be over 1,5 volts and short-
circuit current should be less than 3-milli-
amperes. Table 5-12lists some chmmeters with
their safe resistance ranges.

5-51. REPAIR AND REPLACEMENT.

5-52. The majority of components on the card assem-
blies as well as cabinet mounted parts can be replaced.
Section V1inthis instruction manual lists the replace-
able parts available from Hewlett-Packard., Substitu-
tion of component parts such asresistors and capa-
citors having identical physical and electrical
characteristics and specifications may be accom-
plished in the field, however, certain matched com-
ponents and factory preselected and/or factory
trimmed components should not be attempted.

5-53. ETCHED CIRCUIT BOARD REPAIR,

5-54. The etched circuit boards in the 8709A are of
the plated-through type, joining the metallic conductor
paths on both sides of the insulating board material.
The metallic conductors extend through the component
mounting holes by a plating process. Soldering can
be accomplished from either side of the board with
equally good results. Table 5-13 lists some of the
recommended soldering tools and materials used for
etched circuit board work., Recommendations and
precautions for etched circuit repair work are as
follows:

5-9
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Table 5-10. 8T09A Transistor Base-Emitter-Collector Typical Voltages
Al L |A1UL |A4 L. | A4 UL|ASL A5 UL |A6L | A6 UL|ATL ATUL A8 L A8 UL
Ql b | -0.52 | na +1.5 | +7.5 |-0.28 | -0,034 nr +1.7 | +0.066| +6.4 -0.15 | +0.05
e | Grnd na +6.8 |+6,8 (-0.96 | -0.65 +0.98 | -0.12 | +6.2 -0.25 | -0.26
c | -13 na 114 | 51,4 | $17.8 +17.3 +5.7 | +20 +20 +4,3 +2.9
Q2 b |-9.9 na +12.5| +12,5 | -0, 24 +0, 062 nr 0.0 -0, 2 +0. 67 +4, 1 +2.75
e | -10.5 | na +12,3 | +12.3 | -0.94 | -0.54 -0.7510.0 0.0 +3.5 +2.2
e | -1.1 na +12,6 | +12.6 [+17.3 | +17.3 +5.8 | -0,42 | +0.006 +9.1 +12. 7
Q3 b | -1.1 na Qi b |-9.4 -9, 4 nr +5.8 |+9.1 +12. 6 +10,5 | +10.5
e | -0.53 na e |-10 -10 +6.5 |+9.7 +13.0 +10.5 | +11,0
¢ | -13 na e (0,0 0,0 -0,11 | +1,85 -5.0 0.0 0.0
Q4 b |-13.5 | na Qb |-0.32 | -0.32 Q4 b | G+0, 268/ G-5.0 +11,6 | +11.3
e | -14 na e |-0.71 |-0,71 e | D-0,28 D-0.064| +12,5 | +11.5
c | =10 na ¢ |+10,6 +10. 86 c | 5-0.3 S40,007 | +12. 4 +8. 6
Q5 b | -13 na Q5 b |-0,008 | -0.008 Q5 b | -0.41 | -0.45 +12.5 | +8.9
e | -13.5 | na e (-0,52 +0, 052 e | -1.05 -0, 88 +12.4 | +9,2
c|-0.8 na c |[+9.4 +9.4 e |+11,5 | +18.5 -0.031] +0.014
Q6 b | +6.8 na Q6L |-7.9 -7.9 @6 b |-0.41 | +0.0064 | -9.17 -9.7
e | +6.2 na e |-8.7 -8.17 e |-10.0 -0.6 -10,4 | -10,4
¢ | +20.8 na e |=1.7 -1.7 c | +10.0 +7. 8 +0.78 | +0.67
Q7 b | +20,5 na Q7 b |-0.002| -0,002 +10.0 +10,0
e | +20 na e |-0.6 -0.58 +10.7 | +10.7
¢ | +32 na c |+10.6 +7. 4 +0,72 +14,0
Q8 b | +21.0 | na Al (continued) Q8 b |+10.6 | +7.4 -0.42 | +0,05
e | +20.5 na e | +10,1 +6.7 +0.29 | +0.57
c | +32 na Al L Al UL c |+18.3 +18. 5 -0.055] -2.4
Q3 b | +29.5 na Q@l4b | +10,1 +7. 7 QI b +0.08 -2.25
e | +30.2 na e |+10.1 | +8.0 e +0.9 -1, 67
¢ | +21.0 na c | -20.0 -20.0 c ~17.5 -8.3
Q10b | +33 na Q15b | +4,2 -15.5 Q1i0b -0.7 +1. 75
e | +34,0 na e | -2.0 -14, 7 e 0.0 0.0
c | +29.5 na c |-20.0 -20.0 i -0.032| +0,007
Q11b | -18.3 | -8.8 Q16b |[+5.8 -13.2
e | -19 -9.5 e |+5 -13.8 L = Locked {phase)
¢ | -0.021| -2,3 c |+20 +20 UL = Unlocked
nr = not readable
Q2L | -17.7 | -8.2 QL7 |-17.5 | -15 G = Gate
e | -18.3 -8.8 e |-18 -15.5 D = Drain
¢ | Grnd Grnd c |+4,2 -15.5 S = Source
Q13b | +10 +7,4
e | +10.1 +8.0
c | -17 -14.8
| 1 =
“Www.vargaetronics.com




Model 8709A

Table 5-11, Typical Transistor
Resistance Values

Peaiakon Connect Ohmmeter Measure
T Pos, Neg, Resistance
ype lead to | lead to {ohms)
Small | emitter | base* 200 - 500
prp | 5187l To o ter | collector | 10K - 100K
Gep emitter | base* 30 - 50
manium
Seiiie several
emitter | collector Yundrad
Small hase emitter |1K - 3K
Signal very high
collector| emitter |({might read
open)
.N,PN base emitter |200 - 1000
Silicon
Power high, often
collector| emitter |greater than
1M
Measurements made on transistors removed from
circuit,
*To check collector, short collector to base;
resistance should decrease,

a. Component substitution should be avoided. Lead
diameters and physical dimensions have been matched
to the circuit board solder pad spacing and hole dia-
meters. Damage to the circuit board and/or adjacent
components may result if substitute components are
installed,

b, Donotuse ahigh wattage soldering iron on etched
circuit boards. Excessive heat applied to the solder
pads and paths may lift the conductor paths. Tip size
should be as small as possible consistent with the
work., Large tips may heat damage adjacent com-
ponents,

c. Use a suction device (such as listed in Table
5-13) or a wooden toothpick to clear solder from com-
ponent mounting holes,

CAUTION

Do not use a sharp metal tool (such as an awl or
twist drill) to clear solder from solder pad com-
ponent mounting hole. Hard or sharp metal
devices maydamage the plated-through conduct-
ing path,

WMWﬁMalmtlrgOImcmm flux from the

circuit board with a suitable flux solvent and apply a
protective coating to the soldered joint to prevent/
reduce contamination and future corrosion.

Section V

5-55. A broken or burned section of conductor path
can be repaired by bridging the damaged section with
a length of tinned copper wire. Remove protective
varnish coating from the circuit paths to be joined;
with a very sharp blade (such as a razor blade or X-
acto knife. Cut through and trim the ends of the con-
ductor but not through to damage the circuit board;
carefully lift the damaged circuit path from the sur-
face and discard. Cut the bridging wire line enough
to overlap the circuit paths; pretin the wire ends and
the solder path ends; quickly join the wire and solder
path by reflow soldering (the wire does not have to lie
flat against the insulating board); clean off excess flux
and coat new path and solder joints with protective
coating.

5-56. COMPONENT REPLACEMENT.

5-57. To replace a defective component, proceed as
follows:

a. If axial lead component such as resistors or
capacitors: clip off component by cutting lead(s) near

Table 5-12. Safe Ohmmeter Ranges for
Transistor Resistance Measurements

Open | Short
Ohm- Safe Ckt Ckt Pola-
meter Range(s) | Voltage|Current | Color |rity
Rx1K |10V I mA
HP Rx 10K | 1,0V 100 A
alga | R 100K/ 1.0V | 10 pA|Red +
Rx1IM | 1.0V 1 pA|Black | -
Rx10M| 1.0V | 0.1 A
Rx1K |13V 0.57TmA
Rx 10K 1.3V | 57 LA
?1%(: Rx 100K 1.3V | 5,7 yA gf:ck ’
Rx1M L3V | 0.5 4
Rx10M | 1.3V | 0.054A
Bag100) | 1.1 1. 1mA
Hp R x 1K L1% 110 }J.A Black 4
Rx10K | L1V [11 pA
410B Red -
Rx 100K| 1.1V 1.1 pA
Rx1IM | 1.1V 0.11p4A
Simpson | Rx 100 | 1.5 Vv 1 mA |Red +
260 Black -
Simpson | R x 1K 1.5V 0.82mA|Black | +
260 Red -
Triplett | Rx 100 | 1,5 V 3. 25mA
630 | Rx1K |1.5V [325 Al Varies with
Serial
Triplett [Rx10 [1.5V |750  pA| Number
310 Rx 100 | 1,5V | 175 i

5-11
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Unsoldering

Table 5-13. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soldering Tool Soldering Wattage rating: 47-1/2 - 56-1/2 Ungar #776 Handle with
Unsoldering Tip Temp: 850 - 8009 *Ungar #4037 Heating Unit
Soldering *Tip Soldering *Shape: pointed *Ungar #PL111

De-soldering
Aid

To remove molten
solder from con-
nection

Suction device

Seldapullt by Edsyn Co.
Arleta, California

properties

Resin (flux) Remove excess flux Must not dissolve etched Freon
Solvent from soldered area circuit base board material Acetone
before application or conductor bonding agent Lacquer Thinner
of protective coating Isopropyl Alcohol
(100% dry)
Solder Component replacement | Resin (Flux) core, high tin
Circuit board repair content (60/40 tin/lead),
Wiring 18 gauge (SWG) preferred
Protective Contamination, cor- Good electrical insulation, Krylon ® »x #1302
Coating rosion protection corrosion-prevention Humiseal Protective

Coating, Type 1B12 by

Columbia Technical
Corp., Woodside 77,
New York

of 750-800°) and Ungar #PL113 1/8" chisel tip.

**Krylon, Inc., Norristown, Pennsylvania.

*For working on 852 Boards: for general purpose work, use Ungar #1237 Heating Unit (37, 5W, tip temp

body of the component; discard defective component;
straighten leads remaining in beard so that they are
vertical to board: wrap leads of replacement compo-
nent {one turn) around the original leads: solder the
lead-to-lead wrapped connection; clip off excess
leads.

b. If component mustbe removed from board, apply
heat to soldering pad(s); as soon as solder is molten,
lift component lead out of solder pad mounting hole:

CAUTION

WM XL TR LE GG GO, o

nent lead before the solder is melted may lift
the solder pad from the board and may addi-
tionally ruin the attached circuit path,

5-12

WARNING

Do not apply tension to component lead while
heating solder pad. Even if the board is not
damaged by this practice, the possibility of
solder being flicked towards the direction of
component lead pull may splash hot solder into
the eyes. Hot solder splashed on the eye may
cause permanent or temporary blindness,

After the component has beenremoved fromthe circuit
board, reheat the solder pad. Use a solder-sipper or
wooden toothpick to remove the solder from the solder-
pad mounting hole(s). Form the pads of the replace-
ment component to match the spacing of the solder-pad
spacing; carefully insert the leads of the replacement
component through the cleaned out solder-pad mount-
ing holes: DO NOT FORCE THE LEAD THROUGH THE
HOLES. Iftheleadsdo not pass easily through, either
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the solder has not been cleared or the new component
leads are too large. Forcing oversize leads through
solder-pad mounting holes will damage the plated
through conductor path and may produce circuit fail-
ures, The choice of (a) soldering before clipping the
excess lead or (b) bending the lead to follow the cir-
cuit path on the opposite side of the board, clipping,
and forming before soldering, is at the discretion of
the repairman.

5-58, TRANSISTOR REPLACEMENT.

5-59, If a transistor is known tobedefective, remove
the transistor in the same manner as for any compo-
nent, however, if a transistor is to be removed for
purpose of out-of-c¢ircuit resistance measurements,
use the following procedure:

a. Place a heat-sink on the transistor lead before
applying heat to the solder-pad/lead junction. (If a
specific heat-sink is not available or too large to in-
sert between the transistor case and board, gripping
the transistor lead firmly with the flats of long-nose
pliers will be effective as a heat-sink.}. Heat the
solder-pad/lead junction and lift the lead out of the
mounting hole when the solder is molten. Shift the
heat-sink (pliers) to the next transistor lead and heat
and lift lead, ete. until all transistor leads are free.
Reheat solder-pad and clear solder [rom mounting
hole with sclder-sipper or woeden toothpick.

b. Clean transistor leads by heating the lead held
by heat-sink or pliers and gently shaking off the excess
molten solder.

5-60. When instailing either an old or replacement
transistor, a plier heat-sink must be used to prevent
damage to the transistor. When installing a replace-
ment transistor, cutthe leads ol the new transistor to
exactly the same length as the old (faulty or damaged)
transistor: Lead length must serve two purposes:
(1) sufficient length for heat-sinking between the
transistor case and the solder-pad/lead junction, (2)
excessively long leads may change circuit operation
because of lead-inductance and/or capacitance change,
Transistor lead length is especially critical in high
frequency and microwave frequency applications. To
install a transistor:

a. Insert all leads (if possible) into the solder-pad
mounting holes,

b. Graspthetransistor lead with a heat-sink between
the transistor case and the solder-pad/lead junction
before applying heat to the junction from the opposite
side of the board. Reflow soldering is easily accom-
plished by the amount of solder normally on the cir-
cuit-path/solder-pad, Remove heat, but donot remove

wyrvi-yalaetronies . com i, i

repeat the soldering operation etec., When installing
transistors, the practice should be heat-sink on first
and removed last.

Section V

5-61. DIODE REPLACEMENT.

5-62., Removal and replacement of diodes combine
the best practices of component replacement and tran-
sistor replacement, Ifthediode is known to be defec-
tive, it can be handled like any axial lead component
when removing from the circuit board. But if the diode
is to be tested out-of-circuit, then heat-sinking ofthe
diode lead (between the diode body and the diode-lead/
solder-pad junction) before applying heat tothe solder-
pad is necessary.

5-83. Solid-state diodes are packaged in many physi-
cal forms; such proliferation and variance may cause
confusion in regard to which lead or connection is the
negative cathode or the positive anode., Standardiza-
tion of identification is not industry wide. Figure 4-16
in the Section IV gives some identification of diode
polarity marking. However, if identification is not
legible or confused, ohmmeter measurement can be
used to determine the diode polarity.

NOTE

Itis necessary to know the polarity of the OHMs
lead with respect to the common or GROUND lead
to determine diode polarity with an ochmmeter.
For example: on the HP Model 410B Vacuum
Tube Voltmeter, the OHMS lead is negative (-)
inrespecttothe COMMON lead, whereas, on the
HP Model 412A DC Vacuum Tube Voltmeter, the
OHMS lead is positive (+) in respect to the COM-
MON lead.

5-64. Replacement installation of diodes requires the
use of heat sinking between the lead/solder-pad junc-
tion and the diode body before applying heat for re-
flow soldering on the opposite side of the board. If
axial lead component replacement practice is used,
heat sink must be installed before heating thelead-
to-lead wrap.

5-65. SPECIAL REPAIR AND REPLACEMENT
INFORMATION.

5-66. Circuit board assembly A5 (Phase Detector
Assembly) has been modified for the 8709A circuit,
Diodes CR5, 6, 7, and 8 are NOT to be installed ac-
cording to the polarity markings silkscreened on the
circuift hoard. Special instructions will be forwarded
upon request to the Hewlett-Packard Spectroscopy
Sales Oiffice, Palo Alto, California.

5-67. Resistor R2 (758 1% 1/8-watt) listed on the
schematic and in Section VI for circuit board assembly
A8 (Search Generator Assembly) is a Factory Selected
Value Only and the listing is a nominal value. If re-

placement of A8 R2 is required, special instructions

will be forwarded if extremely necessary. However,
selection and circuit trimming of this assembly is
normally a HP factory-return repair item.

5-13
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5-68. ADJUSTMENTS,

5-69. Only three adjustments are provided in the
87094, Alter repair/replacement of components,
PHASE ERROR meter adijustment and/or Search Oseil-
lator Filter in the servo output adjustment may be
required. Normally, there should be no need for mak-
ing adjustments to the 8T08A,

5-70. If the 20-MHz quariz crystal on circuit board
assembly A6 (20-MHz Oscillator Assembly) is ever
replaced, it may be necessary to return coil A6L2 to
set the oscillator frequency to 20 MHz (+1 kHz) but
otherwise the factory seal should not be disturbed.
Adjustment of A6L2 should ONLY be miade with cali-
brated laboratory equipment and the coil core should
be re-sealed after adjustment. The frequency is mea-
sured as described in paragraph 5-31.

{41
Pao) { P

5-7T1. PHASE ERROR METER ADJUSTMENT.

5-72, The following operation is required to adjust
the PHASE ERROR meter:

a. Connect the 87034 tothe test equipment as shown
in Figure 5-1. Turn on power to all test equipment
and allow the generalors and oscillators to stabilize
their frequencies (usually two hours or more are re-
quired). Aftertheiest equipment has stabilized. pro-
ceed as foliows:

b, Adjust the 606B for 20-MHz +0.1-MHz at -40
dBm, until a freguency difference of 100-kHz or less
exists between the input signal and the 8709A internal
20-MHz oscillator,

c. Observe the oscilloscope. Signal should appear
as a distortion of the triangular waveform.

d. Adjust the METER ADJUST control {front panel
screwdriver drive) so that the PHASE ERROR mefer
indicator needle is cenfered.

e. Checkthe range of the METER ADJUST control,
Meter needle should be adjustable at least the length

www.valuetronics.com
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of the arrows on the meter face in both directions
from zero. Set adjustable resistor R10 on Assembly
A7 sothat meter needle control by the METER ADJUST
control is approximately symmetrical aroundthe
meter center position.

{. Adjust the METER ADJUST control so that the
PHASE ERROR meter indicator needle is centered.

5-74. ADJUSTMENT OF THE SEARCH
OSCILLATOR FILTER.

5-74. The following is required to adjust the search
oscillator filter in the Servo Output:

a. Setthe Modulation Sensitivity Switch (S3 on rear
panel) to 1-4 GHz position.

b. Check that nc signal is connected to INPUT jack
J1 (turn on power to 8TO9A if not previously on).

c. Connecta Model 400D VTVM tothe SERVO OUT -
PUT jack on the 8709A rear panel.

d. While observing the 400D meter, adjust resistor
R37on Assembly Al for a minimum search oscillator
signal. Meter reading should be less than 10-milli-
volts rms.

5-75. PROCEDURES AFTER REPAIR
AND MAINTENANCE.

5-76. After repairs and/or replacement activities, it
is recommended that performance tests be run again
before replacing the covers and screws. Performance
tests are in the front of this section (V).

5-77. After post-maintenance performance tests have
beenrun, replacethe inside casting cover after check-
ing that all circuit boards are {irmly seated in their
chassis connectors., Replace outside case covers if
used,
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6-1. INTRODUCTION.
6-2.

replacement parts,

This section contains information for crdering
Table 6-1 lists parts in alpha-
numerical order of their reference designators and
indicates thedescription and HP stock number of each
part, together with any applicable notes.

SECTION VI

REPLACEABLE PARTS

6-3. ORDERING INFORMATION.

6-4,

Miscelia-

neous parts are listed at the end of Table 6-1. Table

6-2 lists parts in alpha-numerical order of their HP 6-5.
stock number and provides the following information
on each part:
a. Description. %
b. Manufacturer of the part in a five-digit code; b.

see list of manufacturers in Table 6-3.

¢. Manufacturer's part number,

d. Total quantity used (TQ column).

BT

cp
CR
DL
Ds

AFC
AMPL

BFO
BE CU
BH

BP
BRS
BWO

CCW
CER
cCMO
COEF
coM
COMP
COMPL
CONN
CcP
CRT
Ccw

DEPC
DR

ELECT
ENCAP
EXT

F
FH
FIL H

GRD

01194-13

[ IO L N I I I}

[ L U R A I ]

LU

LI I I

"

assembly

motor

battery

capacitor

coupler

diode

delay line

device signaling (lamp)
misc electronic part

amperes
automatic frequency control
amplifier

beat frequency oscillator
beryllium copper

binder head

bandpass

brass

backward wave oscillator

counter-clockwise
ceramic

cabinet mount only
coeffictent
common
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external

farads

flat head
fillister head
fixed

wavw. vatuetronics;co

glass
ground{ed}

HDW
HEX
HG
HR
HZ

IF
IMPG
INCD
INCL
INS
INT

K

LH

LIN

LK WASH
LOG

LPF

M

MEG

MET FLM
MET OX
MFR

MHZ
MINAT
MOM
MTG

NI PL

[T T S [ (T

o h

i LI O A A )

nononon

LTI I T T T T I

m:

nonow

¢. Description of the part.

d.

REFERENCE DESIGNATORS

fuse MP
filter P
integrated circuit Q
jack R
relay RT
inductor s
loud speaker T
meéter TB
mlerophone TP
ABBREVIATIONS
henries N/O
hardware NPO
hexagonal
mercury
hour(s) NPN
hertz
intermediate freq HRER
impregnated
incandescent NER
include(s)
insulation{ed}

OBD
internal OH
kilo = 1000 ox
left hand gc
linear taper PF
lock wagher
logarithmic taper
low pass [ilter gﬁLBRZ
milli = 10-3 43
meg = 108
metal film
metallic oxide E(/J?.Y
manufacturer PORC
mega hertz POS
miniature POT
momentary PP
mounting PT
"m}‘lar" PWY
nano (10-9) RECT
normally closed RF
neon RH
nickel plate

Section VI

To obtain replacement parts, address order or

inquiry to your local Hewlett-Packard Field Office
(see list at rear of this manual for addresses). Iden-
tify parts by their Hewlett-Packard stock numbers.

To obtain a part that is not listed, include:

(T T O ]

e wonon

LI U T (I I

mechanical part
plug

transistor
resistor
thermistor
switch
transformer
terminal board
iest point

normally open
negative positive zero
{zero lemperature
coefficient)
negative-positive-
negative

not recommended for
field replacement

not separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads = 107
farads

phosphor bronze
Phillips

peak inverse voltage
positive-negative-
positive

part af

polystyrene
poreelain

position(s)
potentiometer
peak-to-peak

point

peak workdng voltage

12

rectifier

radio frequency
round head or
right hand

Instrument model number,

Instrument serial number,

MMKES =

RMO
RMS
RWV

5-B

SCR

SE

SECT
SEMICON

SIL
SL
SPG
SPL
SST

STL
TA
TGL
THD
TI
TOL

TRIM
TWT

VAR
VDCwW

!

WIV

w/0

Function and location of the part,

o u LU TR

[ T | T T L L [ )

[} n

vacuurm, tube, neon
bulb, photocell, etc.
voitage regulator
cable

socket

erystal

tuned cavity,
network

rack mount only
root-mean square
reverse working
voltage

slow-blow
sCrew
selenium
section(s)
semiconductor
silicon

silver

slide

spring

special
stainless steel
split ring

steel

tantalum

time delay

toggle

thread

titanium

tolerance

trimmer

traveling wave tube

micro = 10-8

variable

de working volis
with

walts

working inverse
voltage
wirewound
without
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Table 6-1, Reference Designation Index
Reference Part N T o
Decignation @ Part No. Description # Note
Al 08769-6003 POWER SUPPLY/AMPL ASSY
08709-2003 BOARD:BLANK PC
AICL 0180-0058 C:FXD ELECT 50UF —-10%+100% 25VDCH
AlC2 0180-0049 C:FXD AL ELECT Z2CUF S50VDCHW
ALC3 0180-0061 C:FXD ELECT 100UF +1003%3-10% 15VDCW
ALC4 0150~-0121 C:FXD CER 0.1 UF +80-20% 50VDCH
A1CS5 0180-01£9 C:FXD ELECT 975UF —-10+50% 40VDCW
A1CE 0180-0058 C:FXD ELECT 50UF —-10%+100% 25VDCW
AICT 0180-0049 C:FXD AL ELECT 20UF 50VDCW
ALCSE 0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCW
AlCS 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A1C10 0180-0129 C:FXD ELECT 975UF -10+50% 40VDCW
A1C11 NOT ASSIGNED
A1C12 0160-0137 C:FXD CER 0.33 UF 20% 25VDCW
AlC13 0160-0168 C:FXD MY 0.1 UF 10% 200VDCHW
Al1C14 0160-0168 C:FXD MY C.1 UF 10% 200VDCW
AlC15 0150-0093 C:FXD CER 0.01 UF +B0-20% 100VDCH
AlClé6 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
AlLC17 0180-1735 C:FXD ELECT 0.22 UF 10% 35VDCW
AlC18 017T0-0040 C:FXD MY .047 UF 10% 200VDCW
ALCR1 1901-0025 DIDDE:SILICON 100WV 100MA
ALCR2 1901-0025 DICDE:SILICON 100WV 100MA
AlCR3 1901-0025 DIODE:SILICON 100WV 100MA
ALCR4 1901-0026 DIOCDE:SILICON 0.75A 200 PIV
ALCRS 19010026 DIODE:SILICON 0.75A 200 PIV
AlCRG 1901-0026 DIODE:SILECON CG.T5A 200 PLV
AL1CRT 1901-0026 DIODE:SILICON 0.75A 200 PIV
A1CRSB NOT ASSIGNED
A1CRS NOT ASSIGNED
ALCR1O 1901-0025 DICDE:=SILICON 100WV 100MA
ALCR11 NOT ASSIGNED
Al1CR12 1901-0026 DICDE:SILICON 0.75A 200 PIV
ALCR13 1901-0026 DIODE:SILICON 0O.75A 200 PIV
ALCR14 1901-0026 DIODE:=SILICON 0.75A 200 PIV
ALCR15 1901-0026 DIODE:SILICON Q.75A 200 PIV
ALCR16 1901-0025 DIODE:SILICON 100WYV 100MA
ALCR17 1901-0025 DIODE:SILICON 100WV 100MA
ALCR18 1901-0025 DIODE:SILICON 100WV 100MA
AlQl 1854-0063 TRANSISTOR:NPN SILICON 2N3055
2420-0003 NUT3HEX SST 6-32
2460-0013 SCREW:STL PHIL DR PAN HD 6-32
2190-0006 WASHER:SPLIT LOCK FOR #&5 SCREW
AlQ2 1853-0016 TRANSISTOR:SILICON PNP 2N3638

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index {Cont. }
Reference Part N g
Decignation @ Part No. Description # Note
AlQ3 1854-0039 TRANSISTOR:SILICON 2N3053
ALQ4 1853-0016 TRANSISTOR:SILICON PNP 2N3638
A1Q5 1854-0039 TRANSISTOR:SILICON 2N3053
AL1G6 1854-0039 TRANSISTOR:SILICON 2N3053
AL1Q7 1854-0063 TRANSISTOR:NPN SILICON 2N3055
2420~0003 NUT:HEX SS5T 6-32
2460-0013 SCREW:STL PHIL DR PAN HD 6-32
2190-0006 WASHER:SPLIT LOCK FODR #6 SCREW
AlQ8 1854-0039 TRANSISTOR: SILICON 2N3053
A1Q9 1853-0016 TRANSISTOR:SILICON PNP 2N3638
A1QLO 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AlLQL1 1854-00T71 TRANSISTOR:SILICON NPN
Alglz2 1854-0071 TRANSISTOR: SILICON NPN
Al1Q13 1853-0036 TRANSISTOR:SILICON PNP
AlQl4 1853-0036 TRANSISTOR:SILICON PNP
AlQLl5 1853-0012 TRANSISTOR:PNP SILICON 2N2904A
AlQlé 1854-0039 TRANSISTOR: SILICON 2N3053
AlLQL7 1854-0039 TRANSISTOR:SILICON 2N3053
A1R1 0757-0439 R:EXD MET FLM 6.81K OHM 1% 1/8W
AlR2 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
ALR3 Q757-0438 R:EXD MET FLM 5.11K OHM 1% 1/8W
AlR4% 0698-3156 R: FXD MET FLM 14.7% OHM 1% 1/8W
ALlRS 0698-3453 R:FXD MET FLM 196K OHM 1% 1/8W
ALRE 0757~ 0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
Al1R7 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
ALRB 0811-1670 R:FXD WW 2.2 OHM 5% 2W
ALRS 0812-0086 R:FXD WW 5 OHM 5% 3W
ALRLO 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A1R11 0757-0439 R:FXD MET FLM 6.81K (OHM 1% 1/BW
AlR12 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W
AlR13 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8MW
ALRL4 0698-3156 R:FXD MET FLM 14.TK OHM 1% 1/8W
AlR1S 0698-3453 R:FXD MET FLM 196K OHM 1% 1/8W
AlR16& 0757- 0442 R:FXD MET FLM L0.OK OHM 1% 1/8W
AIRLT 07570279 R:FXD MET FLM 3.16K OHM 1% 1/8W
AlR18 0811-1670 R:FXD WW 2.2 OHM 5% 2W
AlR19 0812-0086 R:FXD WW 5 DHM 5% 3HW
AlR20 Q757-0280 R:FXD MET FLM 1K OHM 1% L/8W
AlR21 Q757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
AlR22 0698-~0084 R:FXD MET FLM 2,15K OHM 13 1/8W
AlR23 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
A1R24 0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W
AlR25 07157-0379 R:FXD MET FLM 12.1 OHM 1% 1/8W
AlR26 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W
AlR27 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W
AlR28 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
AlRZ29 Q757-04106 R:FXD MET FLM 511 OHM 12 1/8W
A1R30 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W

# See introduction to this section for ordering information

6-3
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Table 6-1, Reference Designation Index {Cont, )

D%‘i{g;‘;?ﬁ; ¢ Part No. Description # Note
A1R31 07570394 R:FXD MET FLM 51.1 OHM 1% 1/8W
AIR32 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W
A1R33 0698-0084 R:FXD MET FLM 2.15K DHM 1% 1/8W
ALR34 0698-3449 R:FXD MET FLM 28.7K DHM 1% 1/8W
A1R35 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
ALR36 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
AIR37 2100-1772 R: VAR WW 500 OHM 10% LIN L1/2W
ALR38 NOT ASSIGNED
AIR39 0698-3629 R:FXD MET DX 270 OHM 5% 2W
A1R40 NOT ASSIGNED
AlR41 0757~0280 R:FXD MET FLM 1K OHM 1% 1/8W
AlR42 Q757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
ALR43 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
ALR44 0757-0419 R:FXD MET FLM 681 OHM 1% 1/8W
ALT1 9100-2469 TR ANSFORMER

2700-0002 SCREW:S5ST PHIL DR PAN HD 10-32

2190-0091 WASHER:LOCK FOR #10 HDW

2740-0005 NUT:HEX STL 10-32
AlTP1 0360-0124 TERMINAL: SOLDER LUG
ALTP2 0360-0124 TERMINAL : SOLDER LUG
ALTP3 0360-0124 TERMINAL:SOLDER LUG

1200-0063 LUG:CRIMP
ALTP4 0360-0124 TERMINAL : SOLDER LUG

1200-0063 LUG:CRIMP
ALVR] 1902-0049 DIODE,BREAKDOWN: 6.19V 5%
ALVR2Z 1902-3048 DIODE BREAKDOWN:SILICON 3.48V 5%
AlVR3 1902-0049 DIODE,BREAKDOWN: 6.19V 5%
ALVR4 1902-3048 DIODE BREAKDOWN:SILICON 3.48V 5%
A1Z15C 0380-0336 STANDOFF
AZ 08709-6005 CASTING ASSY(SHIELD)

08709-2000 CASTING:PC HOUSING

08709-0003 COVER:UPPER PC HOUSING

0BT09-0004 COVER:LOWER PC HOUSING

2515-0004 SCREW:STL PHIL DR PAN HD 8-32

0360-0042 TERMINAL:SOLDER LUG FOR #6 SCREW

2190-0476 WASHER:LOCK FOR #4 HDW

2270-0004 SCREW:STL PHIL DR PAN HD 4-40

0340-0008 INSULATOR: STANDDFF TEFLON

2190-0058 WASHER:LOCK FDR #8 HDW
A2C1 0160-2437 C:FXD CER 5000 PF +B0-20% 200VDCW
A2C2 0160-2437 C:FXD CER 5000 PF +B0-20% 20C0VDCHW
A2C3 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2C4 0160-2248 C:FXD CER 4.3 0.25 PF 500VDCHW
A2C5 0160-2308 C:FXD MICA 36 PF 5%
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Model 8709A Section VI
Table 6-1, Reference Designation Index (Cont. )
nggg;glgigen & Part No. Description # Note
A2C6 0160-2238 C:FXD CER 1.5-0.25 PF 500VDCW
A2C7 0160-2437 C:FXD GER 5000 PF +80-20% 200VDCHW
A2C8 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2CSY 0160-2436 C:FXD CER 10 PF 20% 200VDCH
A2C10 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2C11 0160-2438 C:FXD CER 5000 PF #80-20% 200VDCW
A2C12 0160-2438 C:FXD CER 5000 PF +80-20% 200VDCH
A2C13 0160-24317 C:FXD CER 5000 PF +80-20% 200VDCW
A2J1 1250-0083 CONNECTOR: BNC
A2J2 NOT ASSIGNED
A243 1250-0083 CONNECTOR:BNC
A2L1 9100-1621 COIL/CHOKE 18 UH 10%
A2L2 9140-0121 COIL:FXD 1.8 UH
A2L3 9100-1623 COIL/CHOKE 27 UH 5%
A2L4 9140-0114 COIL:FXD RF 10 UH
A2LS 9140-0114 COIL:FXD RF 10 UH
A2L 6 9140-0114 COIL:FXD RF 10 UH
AZLT 9140-0114 COIL:FXD RF 10 UH
A2L8 9100-1625 COIL:MOLDED CHOKE 330 UH 5%
AZ2L9 9100-1625 COIL:MOLDED CHOKE 330 UH 5%
A2L10 9140-0137 CUIL:FXD RF 1 MH 5%
AZR1 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
AZR2 0698-3153 RzEXD MET FLM 3.83K DHM 1% 1/BW
A2R3 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
AZR4 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A2ZRS 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/BW
A2XA3 1251-0159 CONNECTOR:2X15 CONTACT
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HDW
A2ZXD4 1251-0159 CONNECTOR:2X15 CONTACT
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LDCK FOR #6 HDW
AZXAS 1251-0160 CONNECTOR:1S PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HDW
AZXA6 1251-0160 CONNECTOR:15 PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HODW
AZXAT 1251-0160 CONNECTDR:15 PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HDW
A2XAB 1251-0160 CONNECTOR:1S5 PIN
2190-0065 WASHER:LOCK FDR #6 HDW
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
A3 08709-6001 PREAMPLIFIER ASSY
www.valuetromcs.com
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Section V1 Model 8709A

Table 6-1., Reference Designation Index (Cont, )

D’Lﬁg;ﬁ?ﬁ, ¢ Part No. Description # Note

A3C1 0l60-2257 C:FXD CER 10 PF 5% 5C0VDCH

A3C2 0160-2204 C:FXD MICA 100 PF 5%

A3C3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW

A3C4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A3CS 0150-0093 C:FXD CER 0.0L UF +80-20% 100VDCW

A3Cé 0150-0093 C:FXD CER 0.0l UF +B0-20% 100VDCH

A3CT 015C-0093 C:FXD CER 0.01 UF +80-20% LO0OVDCW

A3CE 0160-2204 C:FXD MICA 100 PF 5%

A3IC1 1820-0306 INTEGRATED CIRCUILY

A3IC2 1B20-0306 INTEGRATED CIRCUIT

A3L1 9140-0105 COIL:MOLDED CHOKE B.20 UH 10%

A3L2Z 9140-0105 COIL:MOLDED CHOKE 8.20 UH 10%

A3R1 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W

A3R2 0757-1094 R:FXD MET FLM 1.47K DHM 1% 1/8W

A3R3 0757-10%94 R:FXD MET FLM 1.47K OHM 1% 1/8W

A3R4 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8MW

A3RS 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W

A3R6 0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W

A3RT 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W

A3RE 0757-0420 R:FXD MET FLM 750 (OHM 1% 1/8W

A3R9 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W

A3R10 0757-0279 R:FXD MET FLM 3.16K 0OHM 1% 1/8W

A3T1 08709-6006 TRANSFDRMER ASSY

AL 08709-6002 AMPLIFIER ASSY

A4CL 0150-0093 C:FXD CER 0.01L UF +80-20% 100VDCW

A4C2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A4C2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A4C4 0150-0093 C:FXD CER 0.01 UF 4+80-20% 100VDCHW

A4CS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A4CE 0150-0093 C:FXD CER 0.01 UF +#80~-20%Z 100VDCW

A4CT 0160-2204 C:FXD MICA 100 PF 5%

A4CH 0L80-0376 C:FXD ELECT 0.47 UF 10% 35VDCH

A4CS 0180~0197 C:FXD ELECT 2.2 UF 10% ZOVDCW

A4GCR1 1910-0022 DIODE:GERMANIUM 5 WIV

A4ICL 1820-0306 INTEGRATED CIRCUIT

A4IC2 1820-0306 INTEGRATED CIRCUIT

A4l 9140-0105 COIL:MOLDED CHOKE B8.20 UH 10%
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Model 8709A Section VI
Table 6-1. Reference Designation Index {Cont. )
Dlzz‘éli‘gﬁea?i(tﬁ! @ Part No, Description # Note
A4l 2 9140-~0105 COIL:MOLDED CHOKE 8.20 UH 10%
A4l 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A4Q2 1854-0039 TRANSISTOR:SILICON 2N3053
A4R1 a757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W
A4R 2 0T757-0420 R:FXD MET FLM 750 OHM 1% 1/8W
A4R3 07T57-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W
A4R4 QT57T-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A4RS 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W
A4R6 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
A4RT 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W
A4R8 0T57-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
A4R9 069B8-3444 R:FXD MET FLM 316 OHM 1% 1/8W
A4R10 Q757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A4R11 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A4R12 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A4R13 Q757-07%6 R:FXD MET FLM 82.5 OHM 1% 1/2W
A4VR1 1902-3193 DIODE BREAKDOWN:13.3V 5%
A5 08709-6007 PHASE DETECTOR ASSY
08410-2006 BOARD:BLANK PC
ASC1 NOT ASSIGNED
ASC2 0160~-2197 C:FXD MICA 10 PF 5%
ASC3 0140-0192 C:FXD MICA 68 PF 5%
ASC4 0150-~0093 C:FXD CER 0.01 UF +80-20% l00VDCW
ASCS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASCE 0160-2263 CzFXD CER 18 PF 5% SO00VDCW
ASCT 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
ASC8 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASCS 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCHW
ASC10 0l60-2307 C: FXD MICA 47 PF 5%
AS5C11 0160-2307 CzFXD MICA 47 PF 5%
ASC12 0160-2307 C:FXD MICA 47 PF 5%
A5C13 0160-2307 C:FXD MICA 47 PF 5%
ASC1l4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C15 0150-~0093 C:FXD CER 0.01 UF +80-20% 100VDCW
AS5C16 0160-2230 C:FXD MICA 3300 PF 5%
ASC17 0140-0177 C:FXD MICA 400 PF 1%
ASCR1 1901-0179 DIODE:SILICON 15WV
ASCRZ 1901~-0179 DIODE:SILICON 15WV
ASCR3 1901-0179 DIODE:SILICON 15WV
ASCR4 1901-0179 DIODE:SILICON 15WV
ASCRS 1901-0179 DIODE:SILICON 15WV
www.valuetronics.com
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Section VI

Table 6-1, Reference Designation Index (Cont. )

Model 8709A

Reference
Decignation

#p Part No.

Description #

Note

ASCR6
ASCRY
ASCR8
ASCRS
A5CR10

A5L1

ASL2
A5L3
ASL4
ASLS

A5Q1

As5Q2
A5Q3
A5 Q4
A5Q5
A5Q6

ASR1

ASRZ
ASR3
ASR4
ASRS
ASRE

ASRT
ASRE
ASRS
A5R10
A5R11

AS5R12
A5R13
ASR14
A5R15
ASR16

ASR17Y
ASR18
ASR19
ASR20
ASR21

AS5R22
AS5R23
ASRZ24
ASR25
AS5R26

ASR27
ASR28
ASR29
ASR30

1801-017¢%
1901-0179
1901-017%
1901-0022
1901-0022

9100-1618
9100-1614
9140-0121
9100-2230

1854-0071

1854-0071
1854-0071
1854-0092
1854-0092
1854-0092

0757-0416

0757-0438
0757T-0441
0757-0416
0757-0434
0757-0441

0698-3446
0757-0199
0757-0199
0757-0401
Q757-0280

0757-0401
0757-0402
0757-0401
07T57-0438
0698-0083

0698-3443
0698-0083
0698-3443
0757-0401
0698-3155

0757-0438
0757-0401
0757-0280
0698-3154
0698-3154

0698-3154
0698-3154
0698-3440
0698-3440

DIODE:SILICON 15WV
DIODE:SILICON 15WV
DIODE:SILICON 15WV
DIDDE:SILICON 0.56
CIODE:SILICON 0.56

NOT ASSIGNED

COIL:MOLDED CHOKE
COIL/CHDKE:=0.82 UH
COIL:FXD 1.8 UH
COIL/CHOKE:.l5 UH

TRANSISTOR: SILICON

TRANSISTOR : SILICON
TRANSISTOR: SILICON
TRANSISTOR:SILICON
TRANSISTOR:SILICON
TRANSISTOR:SILICON

V AT 1 MA
V AT 1 MA

5.60 UH
10%

3%
NPN

NPN
NPN
NPN 2N3563
NPN 2N3563
NPN 2ZN3563

R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
RzFXD MET FLM
R:FXD MET FLM
R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM
R: FXD MET FLM
R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
Rz FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FiLM
R:FXD MET FLM

R:FXD MET FLM
R:FXD MET FLM
R:FXD MET FLM
R:FXD MET rLM

]www.vallkletronics.?om

511 OHM 1% 1/BW

5.11K DHM 1% 1/8W
8.25K OHM 1% 1/8W
511 OHM 1% 1/8H

5.11K OHM 1% 1/8W
B.25K OHM 1% 1/8W

383 OHM 1% 1/8W
21.5K OHM 1% 1/8W
21.5K OHM 1% 1/8W
100 DHM 1% 1/8W
1K OHM 1% 1/8W

100 OHM 1% 1/8W
110 DHM 1% 1/8W
100 OHM 1% 1/8W
S.11K OHM 1Z 1/8W
1.96K OHM 1% 1/8W

287 OHM 1% 1/8W
1.96K CHM 1% 1/8W
287 OHM 1% 1/8W
100 OHM 1% 1/8W
4.,64K OHM 1% 1/8W

5.11K OHM 1% 1/8W
100 OHM 1% 1/8W
1K OHM 1% 1/8W
4.22K OHM 1% 1/8W
4.22K OHM 1% 1/8W

4,22K OHM 1% 1/8W
4.22K OHM 1% 1/8W
196 DHM 1% 1/8W
196 OHM 1% L/8W
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Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont.)

Reference % Part No Description #
Decignation : escription Note
A6 08709-6008 OSCILLATOR ASSY:20MHZ

08410-2009 BUOARD: BLANK PC

A6C1L 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C?2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A&C3 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
A6C4 0150-0093 C:FXD CER 0.0l UF +B0-20% LOOVDCW
A6CS 0140~-0199 C:FXD MICA 240 PF 5%
A&6CE NOT ASSIGNED
AGCT 0160-2218 C:FXD MICA 1000 PF 5%
A&CSH 0140-~-0205 C:FXD MICA 62 PF 5%
A6CS 0160—-2204 C:FXD MICA 100 PF 5%
A6C10 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C11 0160-2204 CsFXD MICA 100 PF 5%
A6CL2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C13 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW
A6C 14 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCHW
A6CR1 1910-0020 DIODE:GERMANLIUM 1NS5SA
A6CR2 1910-0020 DIODE:GERMANIUM L1N55A
AGL 1L 9100-1631 COIL/CHOKE 56 UH 5%
A6L2 087C9-6009-1 COIL:20MHZyADJ. 0.4-1.0 UH
A6Q1 1854-0092 TRANSISTOR: SILICON NPN 2N3563
A6Q2 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A6Q3 1853-0015 TRANSISTOR:SILICON PNP 2N3640
AbR1 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
AGR2 0757-0289 R:FXD MET FLM 13.3K OHM 1% 1/8W
A6R3 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A6RSG 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
ABRS 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A6RE 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8MW
AGRT 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8MW
AGRB 0757-0401 R:FXD MET FLM 100 DHM 1% 1/8W
ABRSY Q757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A6R10 0757-0438 R:FXD MET FLM S.11K OHM 1% 1/8W
A6R11 0757-0401 R:EXD MET FLM 100 OHM 1% 1/8W
A6R12 0757-0422 R:FXD MET FLM 909 OHM 1% 1/8W
A6R13 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
A6R14 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
A6R15 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A6XY1 1200-0191 SUCKET:CRYSTAL

# See introduction to this section for ordering information
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Section VI

Table 6-1, Reference Designation Index (Cont.)

Model 8T09A

D%%gg;g?i%en 6 Part No. Description # Note

A6Y1 0410-0159 CRYSTALIQUARTZ 20MHZ

AT 087096004 LOCK MODE SWITCH ASSY

08410-2041 BOARD: BLANK PC

ATC1 0160-2230 C:FXD MICA 3300 PF 5%

ATCZ 0160-0167 C:FXD MY 0.082 UF 10% 200VDCHW

ATC3 0160~2209 C:FXD MICA 360 PE 5%

ATC& 0180-0374 C:FXD ELECT 10 UF 10% 20VDCH

A7CS 0150-0121 C:FXD CER 0.1 UF +80-20% 50VOCH

ATCE 0150-0121 C:FXD CER 0.l UF +80-20% 50VDCW

ATCT 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCH

ATCS 0160-0159 C:FXD MY 0.0068 UF 10% 200VDCHW

ATCR1 1901-0025 DIODE:SILICON 100WY 100MA

ATCR2 1901~0025 DIODE:SILICON 100KV 1COMA

ATQ1 1854-0071 TRANSISTOR: SILICON NPN

ATQ2 1854-0071 TRANSISTOR:SILICON NPN

ATG3 1853-0020 TRANSISTOR: SILICON PNP

ATQ4 1855-0078 TRANSISTOR:FIELD EFFECT 40 OHM 6V

ATQS 1854-0071 TRANSISTOR:SILICON NPN

ATQ6 1854-0071 TRANSISTOR:SILICON NPN

ATQT 1854-0071 TRANSISTOR:SILICON NPN

ATQS8 1854-0071 TRANSISTOR:SILICON NPN

ATR1 0698-3260 R:EXD MET FLM 464K OHM 1% 1/8W

ATR2 0757-0461 R:FXD MET FLM 68.1K OHM 1% 1/8W

ATR3 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W

ATR4 0698-3451 R:FXD MET FLM 133K OHM 1% 1/8W

ATRS 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W

ATR6 0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W

ATRT 0757-0276 RIFXD MET FLM 61.9 OHM 1% 1/8W

ATRS 0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W

ATRG 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W

ATR10 2100-0942 R: VAR MET FLM 50K OHM 20% TYPE V

A7RLL 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W

ATR12 0698-3438 R:FEXD MET FLM 147 OHM 1% 1/8W

ATR13 0757-0288 RiFXD MET FLM 9.09K OHM 1% 1/8W

ATR14 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W

ATRL5 0698-3438 R:FXD MET FLM 147 OHM 1% 1/8W

ATR16 0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8W

ATRLT 0698-3155 RIEXD MET FLM 4.64K OHM 1% 1/8W

ATR18 0757-0463 R:FXD MET FLM 82.5K OHM 1% 1/8W

ATR19 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W

ATR20 0757~0447 R:FXD MET FLM 16.2K OHM 1% 1/84
vaw.valuetronlcs.com

6-10

# See introduction to this section for ordering information



Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont, )
D%ggggﬁ)i @ Part No. Description # Note
ATR21 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W
ATR22 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
ATR23 07570442 R:FXD MET FLM 10.0K OHM 1% 1/8W
ATRZ24 0698-3444 R:FXD MET FLM 316 DHM 1% 1/8W
ATR25 0698-3444 R:FXD MET FLM 316 OHM 1% 1/8W
ATR26 0757-0419 R:FXD MET FLM 681 OHM 1% 1/BW
ATR27 0757-0416 R:FXD MET FLM 511 OHM L% 1/8W
A8 08410-5G0UT SEARCH GENERATOR ASSY
08410-2007 BOARD:BLANK PC
ABC1 0160-0168 C:FXD MY 0.1 UF 10% 200VDCW
ABQ1 1854-0071 TRANSISTOR:SILICON NPN
ABQ2 1854-00T71 TRANSISTOR:SILICON NPN
ABQ3 1853-0020 TRAMSISTOR:zSILICON PNP
ABQ4 1853-0020 TRANSISTOR:SILICON PNP
A8QS5 1853-0020 TRANSISTOR:SILICON PNP
ABQ& 1854-0071 TRANSISTOR:SILICON NPN
ABQT 1853-0020 TRANSISTOR:SILICON PNP
ABQS8 1853-0020 TRANSISTOR:SILICON PNP
ABQ9 1853-0020 TRANSISTOR:zSILICON PNP
ABQ10 1853-0020 TRANSISTOR:SILICON PNP
¥
ABR1 0757-0417 R:FXD MET FLM 562 DHM 1% 1/8W
ABRZ 0757-0398 R:FXD MET FLM 75 OHM 1% 1/8W
FACTORY SELECTED PART
ABR3 0757-0428 R:FXD MET FLM L.62K OHM 1% 1/BW
ABR4 0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W
ABRS 0698-3446 R:FXD MET FLM 383 OHM 1% 1/8W
ABR6 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
ABRT 0698-3156 R:FXD MET FLM 14.7TK OHM 1% 1/8W
ABRS 0757~0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
ABRS NOT ASSIGNED
ABR10 NUOT ASSIGNED
ABR11 Q757-0200 R:FXD MET FLM S.62K OHM 1% L/8W
ABR12 0757~0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
ABR13 0698-0083 R:FXD MET FLM 1.96K OHM 1% L/8W
ABR14 0757-0424 R:FXD MET FLM l.10K OHM 1% 1/8W
ABR1S 0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W
ABR16& 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W
ABR1T 0698~3443 R:FXD MET FLM 287 OHM 1% 1/8W
ABR18 0757-0278 R:FXD MET FLM 1.78K OHM 1% Ll/8W
ABR1S 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/8W
A8R20 0757-0199 R:FXD MET FLM 21.5K DHM LS 1/8W
ABRZ21 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR22 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR23 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR24 0757-0290 Rz FXD MET FLM 6.19K OHM 1% 1/8W
Yvww.valuetronlcs.Cfom

# See introduction to this section

for ordering information
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Section VI Model 8709A
Table 6-1. Reference Designation Index (Cont, )

Reference @ Part No D —
Decignation . escription # Note
ABR25 0757-0290 R:FXD MET FLM 6.19K OHM L% 1/8W
ABR26 0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W
ABR2T 0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W
ABR28 0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W
ABR29 NOT ASSIGNED
ABR30 0757-0278 R:FXD MET FLM 1.78K OHMM 1% 1/8W
ABR31 NOT ASSIGNED
ABR32 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
ABR33 0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/BW
ABR34 0757-0447 R:FXD MET FLM 16.2K OHM 1% 1/8W
ABR35 0698-3446 R:FXD MET FLM 383 OHM 1% 1/8W
ABR36 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
ABR3T 0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W
ASR3E 0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/8W
ABR39 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8MW
ABR40 0757-0417 R:FXD MET FLM 562 OHM 1% 1/8W
DSl 2140-0092 LAMP:SV 60 MA
Ds2 2140-0092 LAMPI5Y 60 MA
£l 2110-0064 FUSE:0.125A 125V SLO-BLO
Fl 2110-0018 FUSE:CARTRIDGE 0.25 AMP SLOW BLOW
J1 NOT ASSIGNED
Jz 1250-0083 CONNECTOR :BNC
J2 2190-0068 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022
J2 2950-0001 NUT:zHEX BRS NP 3/8-32 X 1/2
J3 1250-0083 CONNECTOR:BNC
J3 2190-0068 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022
J3 2950-0001 NUT:HEX BRS NP 3/8-32 X 1/2
(M1 1120-1476 METER:500 UA
(Hl 4040-0247 BEZEL :METER
M1 1460-0256 SPRING:COMPRESSION
MISC 7120~125% TRADEMARK
R27 2100-0467 R:VAR COMP 50K OHM 10% LIN 2.25W
R27 1410-0052 BUSHING:POTENTIOMETER
R27 2190-0016 WASHER:LOCK PH B8RI NP
R27 2950-0034 NUT:HEX BRASS 3/8-32 X 1/2"
s1 3101-0037 SWITCH:TOGGLE SPST
S1 0590-0012 NUT:KNURLED 15/32-32
sl 2950-0035 NUT:HEX BRASS 15/32-32
S1 2190-0102 WASHER:LOCK PHOSPHOR BRONZE
52 3101-0903 SWITCH:SLIDE DP3T
S3 3101-0070 SWITCH:SLIDE
XDS1 2190-0067 WASHER:LOCK FOR 1/4" HDW
XDS1 2950-0052 NUT:HEX BRASS 1/4—40

W Val emﬁs ‘\omMPHULDEm FOR T-1 SERIES
. GO N LAMPHOLDER RED PLASTIC

XDS1 1450-0157 LENS:LAMPHOLDER

6-12
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Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont. )

D‘g%g;;g?ﬁfn & Part No. Description # Note

XDS1 0360-0040 TERMINAL:SOLDER LUG

XDS2 0360-0040 TERMINAL:SOLDER LUG

XDS2 1450-0157 LENS:LAMPHOLDER

xpsz2 1450-0152 LEN:LAMPHOLDER RED PLASTIC

XDs2 1450-0153 LAMPHOLDER: FOR T—-1 SERIES

XDS2 2950-0052 NUT:HEX BRASS 1/4-40

XDs2 2190~-0067 WASHER:LOCK FOR 1/4" HDW

XFL 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE

XF1 0900-0016 wgw RING:=11/16"%

XF1 2950-0038 NUT:HEX SST 1/2-24 X 11/16

XF1 2190-0037 WASHER:LOCK SST FOR 1/2 THREAD
www.valuetronics.com

# See introduction to this section for ordering information
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Section VI Model §T09A
Table 6-1. Reference Designation Index (Cont, )
R T
Degflg:‘gtli%% #p Part No. Description # Note

CABINET PARTS

Figure 6-1.

Cabinet Parts

1 5060-0703 FRAME ASSY:6 X 11 SM

2 1490-0032 STAND:TILT HALF-MODULE

3 5040-0T700 HI1 NGE

4 5060-0728 FOOT ASSY:HALF MODDULE

5 5020-0701 CABINET SPACER

5 2360-0069 SCREW:STL PHIL DR FLAT HD 6-32

5 2190-0179 WASHER:LOCK FOR #6 HDW

6 5000-0703 SIDE COVER

6 2370-0023 SCREW:SST PHIL DR FLAT HD &-32

i 4 5060-0720 COVER:HALF-RECESS TOP

7 2370-0047 SCREW:SST PHIL DR 6-32

8 5000-0717 COVER:HALF-MODULE BOTTOM

8 2370-0047 SCREW:SST PHIL DR 6-32

9 08709-0001 RE AR PANEL

9 2370-0035 SCREW:STL PHIL DR 6-32

9 1:190—01.79 L WASHER:LOCK FOR #6 HDW

ww.valuetronics.com

10 08709-0002 FRONT PANEL

# See introduction to this section for ordering information
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Model BTO9A Section VI
Table 6-2. Replaceable Parts
@ Part No. Description # Mir. Mir. Part No. TQ
0140-0177 C3:FXD MICA 400 PF 1% 28480 | 0140-0177 1
0140-0192 C:FXD MICA 68 PF 5% 28480 | 0140-0192 1
0140-0199 C:FXD MICA 240 PF 5% 28480 | 0140-0199 1
0140-0205 C:FXD MICA 62 PF 5% 28480 | 0140-0205 1
0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 | TA 28
0150-0121 C:FXD CER 0.1 UF +B0-20% 50VDCW 56289 | 5C50B15-CML 5
0160-0137 C:FXD CER 0.33 UF 20% 25VDCW 56289 | SCLOAT CML 1
0160-0159 C:FXD MY 0.0068 UF 10% 200VDCW 28480 | 0160-0159 1
0160-0167 C:FXD MY 0.082 UF 10Z% 200VDCH 28480 0160-0167 1
0160-0168 C:FXD MY 0.1 UF 10% 200VDCW 28480 0160-0168 3
0160-2197 C:FXD MICA 10 PF 5% 28480 | 0160-2197 1
0160-2204 C:FXD MICA 100 PF 5% 28480 | 0160-2204 5
0160-2209 CiFXD MICA 360 PF 5% 28480 | 0160-2209 1
0160-2218 C3:FXD MICA 1000 PF 5% 28480 | 0l60-2218 1
0160-2230 C:FXD MICA 3300 PF 5% 28480 | 0160-2230 2
0160-2238 C:FXD CER 1.5-0.25 PF 500VDCHW 72982 | 301-000-COKOD-159C 1
0160-2248 C:FXD CER 4.3 0.25 PF 500VDCHW 28480 | 0160~-2248 L
0160-2257 C:FXD CER 10 PF 5% 500VDCW 72982 | 301-000-COHO-100J 1
0160-2263 C:FXD CER 18 PF 5% S500VDCW 72982 | 301-000-COGC-180J 1
0160-2307 C:FXD MICA 47 PF 5% 28480 | 0160-2307 4
0160-2308 C:FXD MICA 36 PF 5% 28480 | 0160-2308 1
0160-2436 C:FXD CER 10 PF 20% 200VDCW 72982 | 2425-000-X5P0-100M 1
0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW 72982 | 2425-000-X5V-502P 7
0160-2438 C:FXD CER 5000 PF +80-20% Z00VDCW 72982 | 2425-061-X5V0-502P 2
0170-0040 C:FXD MY .047 UF 10% 200VDCW 28480 | 0L70-0040 1
0180-0049 C:FXD AL ELECT 20UF 50VDCW 56289 | 30D206G0O50DC6ML 2
0180-0058 C:FXD ELECT 50UF —10%+100% 25VDCW 56289 | 30D506G025DD4M1 4
0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCHW 56289 | 30107G015DD4, 2
0180-0129 C:FXD ELECT 975UF -10+50% 40VDCW 56289 | D35782 2
0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 | 150D225X9020A2 1
0180-0374 C:FXD ELECT 10 UF 10% 20VDCHW 28480 | 01B0-0374 1
0180-0376 C:FXD ELECT 0.47 UF 10% 35VDCW 56289 | 1500474X90354A2 1
0180-1735 C:FXD ELECT Q.22 UF 10% 35VDCW 28480 | 0180-1735 1
0340-0008 INSULATOR:STANDOFF TEFLON 98291 | ST-1000-L2 1
0360-0040 TERMINAL : SOLDER LUG 73734} 1958 2
0360-0042 TERMINAL:SOLDER LUG FOR #6 SCREW 28480 0360-0042 ¥
0360-0124 TERMINAL : SOLDER LUG 28480 | 0360-0124 4
0380-0336 STANDOUFF 28480 | 0380-0336 1
0410-0159 CRYSTAL:QUARTZ 20MHZ 28480 | 0410-0159 1
0590-0012 NUT :KNURLED 15/32-32 04009 89%U-3 1
0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W 28480 | 0698-0083 7
0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W 28480 | 0698-0084 ]
0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W 28480 0698-3136 3
0698-3151 R:FXD MET FLM 2.B7K OHM 1% 1/8W 28480 0698-3151 2
0698-3153 R:FXD MET FLM 3.83K DHM 1% 1/8W 28480| 06983-3153 5
0698-3154 R:FXD MET FLM 4+22K OHM 1% 1/8W 28480 | 0698-3154 5
0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W 28480 0698-3155 2
0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 | 0698-3156 3
0698-3157 R:FXD MET FLM 19.6K OHM 1% L1/8W 28480 | 0698-3157 1
0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W 28480 | 0698-3159 2
0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 | 0698-3160 1
0698-3260 RiFXD MET FLM 464K OHM 1% 1/8W 28480 | 0698-3260 L
0698-3438 R:FXD MET FLM 147 OHM 1% 1/84W 28480 | 0698-3438 2
Tﬂwvaluetmﬁng bbm OHM 1% 1/8W 28480 | 0698-3440 5
# See introduction to this section for ordering information
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Section VI

Model 87084

Table 6-2, Replaceable Parts (Cont. )
¢ Part No. Description # Mfr, Mfr. Part No. TQ
0698—-3443 RiFXD MET FLM 287 OHM 1% 1/8MW 28480 | 0698-3443 ]
0698-3444 R:FXD MET FLM 316 OHM 1% 1/8W 2B480 | 0698-3444 3
Q698-3445 R:FXD MET FLM 348 DHM 1% 1/8W 28480 | 0698-3445 1
0698-3446 R:FXD MET FLM 383 OHM 1% 1/8W 28480 | 0698-3446 3
0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W 28480 | 0698-3449 1
0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8W 28480 | 0698~3450 2
0698-3451 R:FXD MET FLM 133K OHM 1% 1/84W 28480 | 0698-3451 1
0698-3453 R:FXD MET FLM 196K OHM 1% 1/8W 28480 | 0698-3453 2
0698-3629 R:FXD MET OX 270 OHM 5% 2M 28480 | 0698-3629 1
0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8HW 28480 | 0757-0199 [
a757-0200 R3FXD MET FLM 5.62K OHM 1% 1/8W 28480 | 0757-0200 1
0757-0276 R:FXD MET FLM 61.9 OHM 1% 1/8W 28480 | 0757-0276 1
0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W 28480 | 0757-0278 2
Q757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 | 0757-027¢9 g
g757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 | 0757-0280 12
0757-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W 28480 | 0757-0288 1
0757-0289 R:FXD MET FLM 13.3K OHM 1% 1/8W 28480 | 0757-0289 1
0757-029%0 R:FXD MET FLM 6.19K OHM 1% 1/8W 28480 | 0757-0290 s
0757-0379 R:FXD MET FLM 12.1 OHM 1% 1/8W 28480 | 0757-0379 1
0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W 28480 | OT757-0394 3
0757-0398 R:FXD MET FLM 75 OHM 1% 1/8W 28480 | 0757-0398 1
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 | 0757-0401 11
0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W 28480 | 0757-0402 3
0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W 28480 | 0757-0416 6
0T757-0417 R:FXD MET FLM 562 OHM 1% 1/8W 28480 | OT757-041L17 2
a757-0419 R:FXD MET FLM 681 OHM 1% 1/8HW 28480 | 0757-0419 2
0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W 28480 | 0757-0420 L.
0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W 28480 | 0757~0421 1
0757-0422 R3IFXD MET FLM 909 OHM 1% 1/8W 28480 | 0757-0422 1
075T-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W 28480 | 0757-0424 3
0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/8H 28480 | 0757-0428 2
0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 28480 | 0757-0438 10
Q757-0439 RiFXD MET FLM 6.81K OHM 1% L/8W 28480 | 0757-0439 2
0757-0441 R:FXD MET FLM B.25K OHM 1% 1/8W 28480 | 0757-0441 3
0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8M 28480 | 0757-0442 9
0T57-0443 R:FXD MET FLM 11.0K OHM 1% L/8W 28480 0757-0443 1
0757-0447 R:FXD MET FLM 16.2K DHM 1% 1/8W 28480 | 0757-0447 2
0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W 28480 | 0757~0458 2
075T-0461 R:FXD MET FLM 68.1K OHM 1% 1/8W 28480 | 0757-0461 i
0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W 28480| 0757-0462 2
0757-0463 R:FXD MET FLM 82.5K OHM 1% 1/8W 28480| 0757-0463 1
0757-0796 R:FXD MET FLM 82.5 OHM 1% 1/2W 28480 | 0757-0796 1
0757-1094 R:iFXD MET FLM 1.47K OHM 1% 1/8W 28480 0757-1094 5
0811-1670 R:FXD WW 2.2 OHM 5% 2M 28480 | DBL1-1670 2
0812-0086 R:FXD WH 5 OHM 5% 3W 28480 | 0812-0086 2
0900-0016 ng® RING:1L/16% 28480 | 0900-0016 1
1120-1476 METER:500 UA 28480 | 1120-1476 1
1200-0063 LUG:zCRIMP 28480| 1200~-0063 2
1200-0191 SOCKET:CRYSTAL 91506 | 8004-1G7 1
1250-0083 CONNECTOR:zBNC 28480 | 1250-0083 4
1251-0159 CONNECTOR:2X15 CONTACT 28480 | 1251-0159 2
1251-0160 CONNECTOR:15 PIN 28480 | 1251-0160 4
1400-0084 FUSEHOLDER:zEXTRACTOR POST TYPE 79515 | 342014 1
l“ﬁO"WOO‘5’2aIue rgﬁilg:s!:'DTENTIUMETER 28480 | 1410-0052 1
W - |t ICS.COMm

6-16

# See introduction to this section for ordering information




Model 8709A Section VI
Table 6-2. Replaceable Parts (Cont. )
¢ Part No. Description # Mifr. Mfr, Part No. TQ
1450-0152 LEN:LAMPHOLDER RED PLASTIC 08717 | 102XX-R 2
1450-0153 LAMPHOLDER:FOR T—1 SERIES 08717 | 102SR 2
1450-0157 LENS:LAMPHOLDER 08717 | LOZXX-W 2
1460-0256 SPRING:COMPRESSION 284B0 | 1460-0256 1
1820-0306 INTEGRATED CIRCULT 28480 | 1820-0306 B
1853-0012 TRANSISTOR:PNP SILICON 2N2904A 04713 | 2N2904A 1
1853-0015 TRANSISTOR:SILICON PNP 2N3640 28480 | 1853-0015 1
1853-0016 TRANSISTOR:SILICON PNP 2N3638 07263 | 2N3638 &4
1853-0020 TRANSISTOR:SILICON PNP 28480 | 1853-0020 8
1853-0036 TRANSISTOR:SILICON PNP 28480 | 1853-0036 2
1854-0039 TRANSISTOR:SILICON 2N3053 02735 2N3053 7
1854-0063 TRANSISTOR:NPN SILICON 2N3055 02735 2N3055 2
1854-0071 TRANSISTOR:SILICON NPN 28480 | 1854-0071 14
1854-0092 TRANSISTOR:SILICON NPN 2N3563 28480 | 1854-0092 =
1855-0078 TRANSISTOR:FIELD EFFECT 40 OHM 6V 28480 | 1855-0078 L
1901-0022 DIODE:SILICON 0.56V AT 1 MA 28480 | 1901-0022 2
1901-0025 DIODE:SILICON 100WV 100MA 28480 1901-0025 9
1901~0026 DIODE:SILICON 0.75A 200 PIV 2B8480| 1901-0026 8
1901-0179 DIODE:SILICON 15WV 26480 | 1901-0179 8
1902-0049 DIODE,BREAKDOWN: 6.19V 5% 28480 | 1902-0049 2
1902-3048 DIODE BREAKDUWN:SILICON 3.48V 5% 28480 | 1902-3048 2
1902-3193 DIODE BREAKDOWN:L13.3V 5% 28480 1902-3193 1
1910-0020 DIODE:GERMANIUM 1N55A 28480 1910-0020 2
1910-0022 DIODE: GERMANIUM 5 WIV 28480 1910-0022 1
2100-0467 R:VAR CUMP 50K OHM 10% LIN 2.25W 28480 | 2100-0467 1
2100-0942 R:VAR MET FLM 50K OHM 20% TYPE V 28480 2100-0942 1
2100-1772 R:VAR WW 500 OHM 10% LIN 1/2W 28480 | 2100-1772 1
2110-0018 FUSE:CARTRIDGE 0.25 AMP SLOW BLOW 75915| 313.250 1
2110-0064% FUSE:0.125A 125V SLO-BLO 28480 | 2110-0064 1
2140-0092 LAMP:5V 60 MA 28480 2140-0092 P
2190-C006 WASHER:SPLIT LOCK FOR #6 SCREW 80120 | 0BD 2
2190-0016 WASHER:LOCK PH BRZ NP Qo000 | cBD L
2190-0037 WASHER:LOCK SST FOR 1/2 THREAD 78189 1224-08 1
2190-0058 WASHER:LOCK FUR #8 HDW 0oGoo | OBD# 1
2190-0065 WASHER:LOCK FOR #6 HDW 28480 | 2190-0065 6
2190-006T WASHER:LOCK FOR 1/4" HDW 28480 | 2190-0067 2
2190-00¢68 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022 78189 | 1924-02 e
2190-0091 WASHER :LOCK FUR #10 HDW 28480 | 2190-0091 1
2190-0102 WASHER :LOCK PHOSPHOR BRONZE 28480 | 2190-0102 1
2190-0476 WASHER:LOCK FOR #4 HDHW 00000 | DBD# 1
2270-0004 SCREW:STL PHIL DR PAN HD 4-40 28480 | 2270-0004 1
2420-0003 NUT:HEX 55T 6-32 80120 | OBD# 2
2460-0013 SCREW:STL PHIL DR PAN HD 6-32 80120 08D# 2
2460-0014 SCREW:STL PHIL DR PAN HD 6-32 28480 | 2460-0014 &
2515-0004 SCREW:S5TL PHIL DR PAN HD 8-32 00000 | DBD# 1
2700~0002 SCREW:SS5T PHIL DR PAN HD 10-32 80120 | DBO# 1
2740-0005 NUT:HEX STL 10-32 73734 | OBD# 1
2950-0001 NUT:HEX BRS NP 3/8-32 X 1/2 13734 | 9002 2
2950-0034 NUT sHEX BRASS 3/8-32 X 1l/2" 28480| 2950-0034 1
2950-0035 NUT:HEX BRASS 15/32-32 00000 | 0BD# 1
2950-0038 NUT:HEX SST 1/2-24 X 11/16 75915 903-12 1
2950-0052 NUT:HEX BRASS 1/4-40 04009 | OBD# 2
3101-0037 SWITCH:TOGGLE SPST 04009 | 83050-E 1
TIT27| G~126 i}
Viww¥aluetroftics.:€om
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Section VI

Table 6-2. Replaceable Parts (Cont. )

Model 8709A

& Part No. Description # Mfr. Mfr. Part No. TQ
3101-0903 SWITCH:zSLIDE DP3T 79727 | G—-128-S 1
4040-0247 BEZEL:METER 28480 | 4040-0247 L
T120-1254 TRADEMARK 28480 | 7120-1254 1
9100-1614 COIL/CHOKE:(0.82 UH 10% 28480 | 9100—-1614 I
9100-1618 COIL:MOLDED CHOKE 5.60 UH 28480 | 9100~-1618 1
9100-1621 COIL/CHOKE 18 UH 10% 28480 (| 9100-1621 x
9100-1623 COIL/CHOKE 27 UH 5% 28480 | 9100-1623 1
9100~-1625 COIL:MOLDED CHOKE 330 UH 5% 28480 | 9100-1625 b4
9100-1631 COIL/CHOKE 56 UH 5% 28480 | 9100-1631 1
9100-2230 COIL/CHOKE: .15 UH 3% B2142 4415-1H 3
9100-2469 TEANSFORMER 28480 | 9100-2469 1
9140-0105 COIL:MOLDED CHOKE B.20 UH 10% 28480 | 9140-0105 4
9140-0114 COIL:FAD RF 10 UH 28480 | 9140~0114 &4
9140~0121 COIL:FXD 1.8 UH 28480 | 9140-0121 2
9140-0137 COIL:FXD RF 1 MH 5% 28480 | 9140-0137 L
08410-2006 BOARD:BLANK PC 28480 | 08410-2006 L
08410-2007 BOARD:BLANK PC 28480 08410-2007 5
0B410-2009 BOARD :BLANK PC 28480 0B410-2009 |
08410-2041 BOARD :BLANK PC 28480 | 08410-2041 43
C8410-6007 SEARCH GENERATOR ASSY 28480 0841 0-6007 1
08709-0003 COVER:UPPER PC HOUSING 28480 | 08709-0003 1
0B709-0004 COVER:LOWER PC HOUSING 28480 | 08709-0004 1
08709-2000 CASTING:PC HOUSING 28480 | 08709-2000 L
08709-2003 BOARD:IBLANK PC 28480 | 08709-2003 T:
DBT09-6001 PREAMPLIFIER ASSY 28480 08709-6001 1
0870S-~6002 AMPLIFIER ASSY 28480 | 0BT09-6002 i
08709-6003 POWER SUPPLY/AMPL ASSY 28480 | 08709-6003 I
08709-6004 LOCK MODE SWITCH ASSY 28480 | 0B709-6004 L
08709-6005 CASTING ASSY(SHIELD) 28480 | 08709-6005 1
08709-6006 TRANSFORMER ASSY 28480 | 08709-6006 1
0870S-6007 PHASE DETECTOR ASSY 28480 | 08709-600T 3
08709-6008 DSCILLATDOR ASSY:Z2OMHZ 28480 | 08709-6008 1
08709-6009-1 COIL:20MHIADJe O04—1.0 UH 2B4B0 | 08T06-6009-1 1

Yvww.valuetronlcs.com
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Model 8708A

Table 6-2. Replaceable Parts (Cont. )

Section VI

www.valu?tronics.com

@ Part No. Description # Mfr. Mfr. Part No. TQ
1490-0032 STAND:TILT HALF~MODULE 28480 | 1490-0032 1
2190-0179 WASHER:LOCK FOR #6 HDW 28480 | 2190-0179 2
2360-0069 SCREW:STL PHIL DR FLAT HD 6-32 28480 | 2360-0069 1
2370-0023 SCREW:SST PHIL DR FLAT HD 6-32 28480 ( 2370-0023 1
2370-0035 SCREW:STL PHIL DR 6-32 00000 | DBD# 1
2370-0047 SCREW:SST PHIL DR 6-32 28480 | 2370-0047 2
5000-0703 SIDE COVER 28480 | 5000-0703 1
5000-0717 COVER:HALF-MODULE BOTTOM 28480 | 5000-0717 1
5020-0701 CABINET SPACER 28480 | 5020-0701 1
5040~-0700 HINGE 28480 | 5040-0700 1
5060-0703 FRAME AS5Y:6 X 11 SM 28480 | 5060-0703 L
5060-0720 COVER:HALF-RECESS TOP 28480 | 5060-0720 1
5060-0728 FOOT ASSY:HALF MODULE 28480 | 5060-0728 1
0870$-0001 REAR PANEL 28480 | 08709-0001 1
08709-0002 FRONT PANEL 28480 | 08709-0002 1

# See introduction to this section for ordering information




TABLE 6-3.

CODE LIST OF MANUFACTURERS

Model 8T709A

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
{(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks,

Section VI
Code
MNe.  Monufaciurer Address
00008 V.S A, Common Any supplier of 1. 5.
00136 McCoy Electionics Mounl Holly Springs, Pa.
00213 Sage Electronmics Coip. Aochester, H. Y,
00287 Cemco Ine. Danielson, Conn.
00339 Humidal Colton, Calil.
00348 Microlion Co., Inc. Valley Stream, N.Y.
00373 Ganock Inc. Cherry Hill, N.J.
00656 Aerovox Corp. New Bediord, Mass.
00739 Amp. Inc, Harnisburg, Pa.
00781 Arrcraft Radio Corp. Boonkon, N.J1.
09815 MNorthern Engineering Laboratories, Inc.
Burlinglon, Wis.
00853 Saagamo Electic Co., Pickens Div,
Pickens, 5. C.
00866 Goe Engineening Co. City of industry, Cal,
00891 Carl E. Helmes Corp. Los Angeles, Calif.
00929 Microlab Inc. Livingsten, N. ).
01002 General Electric Co., Capacitor Depl.
Hudson Falls, N. Y.
(1009 Alden Producls Co. Brockion, Mass,
01121 Allen Bradley Co. Hilwaukee, Wis.
01235 Litlon Industiies, Inc. Beverly Hills, Catif,
01281 TRY Semiconduclors, Inc. Lawndalz, Calil.
01235 Texas |nstruments, [nc.,
Transistor Produels Div. Dallas, Teras
01349 The Allieace Mig. Co. Alliance, Ohie
01583 Pacilic Relays, Inc, Van Nuys, Calif,
01670 Gudebrod Bios, Silk Ca, New York, MY,
01930 Amercck Corp. Recklord, 11,
01361 Pulse Enginsering Co. Santa Clara, Calil.
02114 Feroxcube Cosp. of America Saugerties, N.Y.
02116 Wheelock Signals, Inc. Leng Branch, N.J.
02286 Cole Rubber and Plaslics Inc.  Sumnyvale, Calil,
02660 Amphenol-Boig Eleclronics Corp.  Broadview, 111,
02735 Radio Corp. of Amenca, Semiconductor
and Matenals Div, Somecville, N. 4.
02711 Vocaline Co. of America, Inc,
Qld Saybrook, Caonn.
02777 Hopkins Engineering Co. $en Femando, Calil.
02875 Hudsan Tosl & Die Co Newark, N.J.
03508 G.E. Semiconduclor Prod. Depl. Syracuse, N.Y.
03705 Apex Machine & Tool Co. Daytan, Qhio
03797 Eldema Corp. Complon, Calif,
03518 Parker Seal Co Los Angeles, Calif.
03877 Tiansilran Electne Corp. Wakefield, Mass.
03888 Pyiofilm Resislor Co. . [nc.  Cedar Knolls, H. J.
03954 Singer Co,, Diehl v,
Fingemne Plant Sumerville, M. ),
4008 Auaw, Hart and Hegeman Elecl. Co.
Karllatd, Conn,
04013 Tawrus Comp. Lambertville, N, J,
04062 Arco Eleclianic Inc, Great Neck, N.Y.
04222 Hi-Q Division of Aerovox Hyrile Beach, 5.C.
04354 Precision Paper Tube Co. Yineeling, 111
04404 Dymec Dyvision of Hewlell-Packard Co.
Pale Alte, Cahf.
0465} Sylvania Etectric Products, Microwave
Device Div. Mountain View, Calif,
04673 Dakela Engr. Inc. Culver City, Calit.
04713 Motorala, Inc., Semiconducior Prod. Div.
FPhoenix, Arizena
04732 Filiran Co., Inc. Wesiern Div.
Culver Cily, Calil.
04773 Automalic Elzchiic Co. Moithlake, 111,
04796 Seouoia Wire Co. Redwood Cily, Calil.
04811 Precision Coil Spring Co. El Monte, Calil,
04870 FP.M. Molor Company Westchester, |1,
04919 Component Mfg. Sevice Co.
W, Bridgewater, pMass,
05006 Twenlieth Century Plastics, |nc,

Los Angeies, Calil.

Cade
Mo.

05245
05277

05347
05397

05574
05591
05616

05624
05728

05729
05783
05820
06004

06040
06173
05402
08540

06555

06668
06751
06812

06580
07038
07126
07137
17138

07143
07233
07256
87261
07263

a73zz
07387
07397

07700
07829
07910
07533

07980

DEREE
08289
0a3ss

0gh24
08664
0ari7
0B718

08727
Dgr9z
08806
08964

09024
09134
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Address

Haonufeciurer

Components Carp.

Westinghouse Electric Corp.
Sem|-Conductor Depl.

Ulltanix, Inc,

Umen Carvide Coip., Elect. Div.
New Yok, N.Y.

Canoga Park, Calif,
Sennyvate, Calif,

Chicagn, 1M,

Youngwood, Pa,
San Maleo, Calif.

VMikeag Ind, Inc.
Icore Electro-Plastics [nc.
Cosmo Flaslic

{efo Electrical Spec. Co.}
Barber Colman Co.
Tilten Gplical Co.
Roslyn Heighls, Long |sland, N.Y.

Westbury, N. Y.

Cleveland, Ohio
Rockfowd, 11

Melra-Tel Cotp.
Stewail Engineering Co. $anta Cruz, Calif.
Wakelield Engineering Inc. Wakelield, Mass.
Bassick Co., Div. of Slewart Wamer Corp.

Bridgeporl, Conn.
Redwoad Cily, Cahl,
Bausch and Lamb Qptical Co. Rochester, M. Y.
E£.7.A. Pioducts Co. of Ametica Chicaga, |1I.

Amatem Electronic Hardware Co. , Inc,
Hew Rochelle, N.Y.

Beede Eleclrical Instrumeat Co., Inc
Penacask, N.H.
Indianapolis, |nd.
Phoenix, Ariz,

Raychem Corp.

General Devices Co., Inc.
Components Inc., Ariz, Div,
Tornaglan Mig. Ce., West Div.
Van Huys, Calif.
San Carles, Calil.
Yan Noys, Calil.
Pasadena, Calf,
Minneapolis, Kinn,

Wanan Assoc. Eimac Div,
Kelvin Elecirie Co.

Digitran Co.

Transislps Electronics Corp,
Weshinghouse Electiic Cotp.

Electionic Tube Div.
Fiimohm Carp.
Cinch-Graphik Co.

Sthicon Transistor Cotp,
Avnel Corp.
Fauchiid Camera & |nst. Coip,

Semicondectar Biv, Mountain View, Calif.
Minnesota Rubber Ca. Hinneapohs, Mina.
Birtener Coip., The Wonterey Park, Calif.
Sylvama Elect, Prod. |nc., M. View Gperalions
Mountain View, Calif.

Cranfard, M. J.
Chicago, I,
hawthorne, Cabif.

Elmira, N.Y.

Hew Yoik, H.Y.

Cily af Industry, Calif,
Carle Place, D Y.
Culver Cily, Calil.

Techaical Wire Products Inc.
Boding Elect. Co.
Continenlzl Device Corp.
Rayiheon Mfg. Co.,
Semiconductor Div, Mountain ¥iew, Calif.
Hewlelt-Packard Co,, Boonlon Radia Div.
Ratkaway, M. ).
Los Angeles, Calif.
Pamana, Calif.

U. 5. Enginearing Co.
Blina, Delbert Co.
Burgess Batlery Co.
Niagara Falls, Ontarie, Canada
Deulsch Faslengs Carp. Los Angeles, Calf.
Biistal Co., The Waterbury, Conn.
Sloan Company Sun Valley, Canf.
ITT Canron Electric inc., Phoenix Div,
Phoenix, Arizona
National Radio Lab. loc. Paramos, N.J.
CBS Electranics Semicanduclar
Oper~lions, Divof C.B.§. lnc,
Lawell, Wass.
Cenesal Efeciric Co. Minial, Lamp Depl.
Cleveland, Ghio
Indianagolis, Ind.
Costa Mesa, Calif
Hauston, Texas

Mel-Ram
Babceck Relays iy,
Texas Capacitod Lo,

Code
Na,

09145
08250
09353
09569

09922
10214

10411
10646
11238
11237

11242
11312
13
11453
11534
11711

11717
11870
12040
12138
12361
12574

12637
12728
12659
12E81
12930
12554
12103
13396
13835

14089
14153
14298
14433

14493
14655
14674
14752
14360
15203
15287
15291
18558

15566
15631
15772

15801
15818
16037
16178
16352
16385
16688

167548
17109
1747¢
17554
17675
17745

Fiom:

Manufacturer Address

Tech. Ind. Inc. Atohm Elecl

Electio Assemblies, Inc.

C & K Components inc.

Hatloty Batlery Co, of

Canada, Lid.

Burndy Corp.

General Transistor Westem Corp.

Los Angeles, Calif.
Betkeley, Calif.

Nizgars Falls, N.Y.

Berne, Ind.

Burbank, Calif,
Chiczgo, 1.
Mewlon, Mass.

Toronts, Ontane, Canada
Horwalk, Conn,

T1-Tal, Inc.
Carborundum Co.
CTS of Berne, Inc.
Chicago Telephone of Ealiforma, Inc.
So. Pasadena, Calil.
Waltham, Mass.
Palo Alla, Calif.
Downey, Calil.
Precision Conneclor Corp, Jamaica, N.Y.
Duncar Electronics fnc. Gosta Mesa, Calil.
General Instrumeat Corp., Semicondution
Div,, Products Group Newaik, N, J.
Impenal Efectranic, Inc. Buena Fark, Calil.
lelabs, Inc. Palo Allo, Calil,
Nanonal Semiconductor fJanbury, Conn.
Philadelphia Handle Co. Camden, §.J.
Giove Wig. Co.. Inc. Shady Grove, Pa.
Gullon ind. Inc. Data Syslem Div,
Albuquerque, M. M.
Dover, N, H,
W. Haven, Cann.
Tokyao, lapan
Clark, N.J.
HNewpoil Beach, Calif.
Scoltsdale, Arizona

Bay Stale Electronics Corp.
Teledyne Inc., Microwave Div.
Nalional Seal

Clarostal ®fg. Co.
Elmar Filter Corp,
Hippen Eteclug Co., Litd.
Matex Electronics Corp,
Delta Semiconductor Inc.
Oickson Electronics Corp,
Thermolloy Dallas, Texas
Telefunken (GmbH) Hanpver, Garmany
Widiand-Wright Div. of Pacihie Industiies, Inc.
Kansas Cily, Kansas
Newbury Patk, Cahf.
Calil. Resistor Corp. Santa Monica, Calil.
Amencan Componenis, |nc. Conshohocken, Pa.
ITT Semiconducior, & Div. of Int. Teleghone
& Telegraph Corp. West Paim Beach, Fla.
Hewlett-Fackard Company Loveland, Calo.
Cornell Dublier Electric Corp, Newaik, N.J.
Cofning Glass Works Comming, K.Y,
Electro Cube Inc. San Gabriel, Calif.
Wiktiams Mg, Co. San Jose, Cahif.
Webster Efectionics Co. New York, N.Y.
Scianics Corp. torthiidge, Calil,
Adjustable Bushing Co. . Hollywesd, Calif.
Micron Eleclionics
Garden Cily, Long Island, M. Y.
Ampiobe Inst. Corp. Lynbrook, H.Y.
Cahletronics Cosla Mesa, Calil.
Twenlieth Century Coil Spring Co.
Sania Clata, Calif.
Framingham, Mass.
ML View, Calil.
Spruce Pine, N, C.
Fatmingian, Mich,
Lodi, N, ).
Pasadena, Calil.

Sem-Tech

Fenwal Elect. Inc.
Amelcg inc.
Sprece Pine Mica Co.
QOmni-Spectra Inc.
Computer Diede Cosp.
Boots Arcraft Mol Corp.
Ideal Prec. Meler Co., Inc
Oe Jur deter Div, Brooklyn, M. Y.
Delco Radia Div. of G. M, Corp. Kokoma, ind.
Thermonelics inc. Cannogz Park, Calil.
Tianex Company Mountain View, Calil,
Companents Inc, Biddeford, Ma,
Hamlin Metal Products Carp. Akton, Ohio
Aapstiohm Pree, |nc, No. Hellywood, Cahif,
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Model 8709A

17870
18042
18083

18324
18478
18486
18583
16612
18873
18911
13315

19500

19589
13644
19701
20183
21226
21335
21520
23042
23783
7445%

24655
24681
24796
25365
26452

76851
26392
27251
28480
28520
o

EETRES
35434
36196

6287

371942
39543
40920
42190
43990
44655
4B38¢
47904
48620

43938
52030
52983
34294
55026
§5933
53938

56137
56289
§9446
59730
60741
61775

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Manufacturer Address

MeGraw-Edison Co. Manchester, N.H.
Power Design Pacilic [nc. Pale Alta, Calil.
Clevite Corp., Semiconductor Div,
Pala Alte, Calit,
Sunnyvale, Calil.
Hallisten, Mass.
Des Plaines, 1,
Kl Kisco, M. Y.
Malvern, Pa.

Signelics Corp.
Ty-Car Wlg. Co., Inc,
TRW Elecl. Comp. Div.
Curtis Instument, ing.
Vishay Inslrumants Inc.
£.1. DuPenl and Co., Inc. Wilmington, Del.
Durant Wig. Co. MWilwaukee, Wis.
The Bendix Cotp., Navigation & Conlio) Div,
Teterbors, N, J.
Thomas A. Edison Induslies, Div. of
MeGraw-Edison Co, Wesl Orange, N.J.
Concoa Baldwin Park, Calil,
LRC Eleclignics Hoiseheads, N.Y.
Electra Mlg. Co. Independence, Kansas
General Alionics Corp. Philadelphia, Pa.
Execolone, inc Long Island Cily, N.Y.
Falnw Beanng Co., The New Britain, Conn.
Fansleel Metalluigical Corp. N. Chicage, i1l
Texscan Coip. Indianapolis, Ind,
Brilish Radio Electronics L4, Washingten, D.C.
G.E. Lamp Division
Wela Park, Cleveland, Ohio
General Radio Co. Wes| Concerd, Mass.
Memcor Inc., Comp. Div. Huntinglon, ind.
Paieleo Inc. San Juan Capistrang, Calif,
Gres Reproducer Corp. New Rochelle, N Y,
Grobet Fite Co. of America, Inc.
Caristaal, N.J.
Holtister, Cahl.
Lancaster, Pa.
Stratlord, Conn.
Pale Alla, Calil.
Keniltwarlh, N.J.

Compac/Hollister Co.

Hamilton Walch Co.

Specialities Mig. Ce., Inc.

Hewlell-Packard Co.

Heyman Mlg. Co.

Instrument Speciallies Co., Inc.

Little Falls. #.J.
Owensboro, Ky.

Chicago, 11,

G, E Receiving Tube Depl.

Lectrohm Inc.
Slanwyck Coil Products Ltd.
Hawkesbury, Ontanio, Canada

Cunmingham, W.H. & Hil}, Lid.

Tetonlo Qntaro, Canada
Indianapalis, Ind.
Akran, Ohio
Keene, M. H,
Chicago, 1,
Englewsod, Celo,
Skokie, 11,

F.R. Mailoty & Co. Inc.
Mechanical [ndusties Piod, Co.
Mimalure Precision Bearings, Inc.
Muler Co.
C.A. Norgren Co,
Ohmile Mig, Co.
Penn Eng. & Mfg. Corp. Doylesiown, Pa.
Polarpid Corp, Cambridge, Mass.
Precision Thermameter & Inst. Co.
Soulhamplon, Pa.
¥Waltham, Mass.
Weslminster, Md.
Waltham, Mass.
Selma, N.C.

Microwave & Power Tube Div,
Rawan Cenlroller Co

Sanborn Company

Shallcross Mig. Ce.

Simpson Electric Co. Chicage, Ii1,
Sonotons Corp. Elmslotd, M. ¥.
Raytheos Co, Commercial Appacatus &

Systems Div. So0. Horwalk, Conn.
Spaulding Fibre Co.. Inc. Tonawanda, N.Y.
Sprague Electric Co. Worth Adams, Mass.
Telex Carp. Tulsa, Okla.
Thomas & Bells Ce. Elizabeth, N.J.
Trplett Electrical [nst, Co. Blutften, Ohio
Union Swilch and Sigaal, Div. of

Westinghouse Air Biake Co. Piltsburgh, Pa.

Code
MNo.

62113
63743
54359
65092
66235
66346

10276
70309
10318

10417
T04ES
70363
10674
704903
10998
11602
11034
71641

11218
71219
71286
11313

T1400

71438
71447
71450
71458
mn
71482
71590

71616
71700
71707
71744
71785

71984
12136
12619
12656

12639
12185
72825
72928
72962
12364
12982
73061
73076
13138

73253

13445
73506
73559
73586
73682

13734
73743
13793
13848
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Manufocturer Address
Universal Electric Co. Owossa, Mich,
Ward-Leonasd Edechnic Co. Mt. Vemon, N.Y.
Westemn Electric Co., Ine, Hew York, N.Y.
Weston Inst. lac. Weston-Newark Newark, N, J.

Wittek tig. Co. Chicago, il
Minnesotz Wining & Mfg, Co. Revere Mincom Div,

S1. Pal, Munn,
Harltord, Conn.
Hew York, H.Y.

Allen Mig. Co,

Allied Contiol
Allmetal Serew Product Co., Inc.
Garden Cily, K. Y.
Detroil, Mich,
Chicago, 1.
Union City, N.J.
Minneapehs, Minn.

Amples, Diwv. of Chrysler Comp,
Atlantic India Rubber Warks, Inc.
Ampente Co., Inc.
ADC Producls Ioc.

Belden M. Co. Chicago, (1),
Bird Electionic Corp. Cleveland, Ohia
Bimbach Radio Co. New York, N.Y.
Blitey Elecliic Co., Inc. Ene, Pa,

Boslen Gear Warks Dy, of Mutiay Co.
of Texas Quincy, Mass.
Bud Radio, Inc. Willougnby, Dhia
Cambiidge Themmionics Cotp.  Cambridge, Mass.
Camloc Fasleasr Corp Paramus, N.J.
Cardwell Condenses Coip.
Lindenhurst L. 1., H.Y.
Bussmann Mfg. Div. of McGraw-Edison Co.
St Lovis, Mo,
Chicago, 1.
Pico-Rivera, Calif.
Etkharl, Ind,
Los Angeles, Cahl.
Buibank, Calil,
Chicago, 1L

Chicago Condenser Corp.
Calif. Spring Co.. Inc.
CTS Corp.
ITT Cannon Elecliic [ne.
Cmema, Div. Aerovox Corp.
C.P. Clare & Co.
Cenlialab Div. of Globe Union Inc.

Milwaukee, Wis,

Commercial Plaslics Co. Chicage, |1,
Cornish Wire Co., The New York, N.Y.
Coto Cotl Co., Inc. Providence, R. I
Chicago Miniature Lamp Works Chicago, 110,

Cinch Mig. Co,, Howard B. lones Div.
Chicage, 111,
Midland, Mich,
Willimanlic, Conn,

Dow Corning Carp.
Electro Molive #ifg. Co., Inc.

Dialight Gorp. Brookiye, N.Y.
Indiana General Corp,, Electronics Dy,

Keashy, H. ).
General Inslrument Corp., Cap, Div.fewark, N.J.

Drake Mig. Co.
Hogh H. Eby Inc,

Harwood Heights, (1.
Philadelphia, Pa.

Gudeman Co. Chicage, 11
Elastic Stop Nut Corp. Unign, N.J.
Robert M. Hadiey Co Los Angeles, Cahl
Ene Technological Piaducls, Inc. Erie, Pa.
Hansen Mlg. Co.. Inc. Princeton, lnd.
H.M. Haiper Co. Chicago, Il

Helipol Div, of Beckman lasl., Inc
Fultertan, Calil,
Hughes Prodocis Diwvision of Hughes
Artgrall Co. Newport Beach, Calit,
Amperex Elect Co Hicksville, L.1., N.¥Y.
Bradley Semiconduclos Carp.  New Haven, Conma.
Carlwag Electuie, ine. Hartlord, Conmn,
Cucie F Mig. Co. Treaton, N.J.
George K. Garrelt Co.. Div. MSL
Industries Inc, Philadelphia, Pa.
Fedetal Screw Producis Inc. Chicage, 1L
Fischer Special Mig. Co, Cinginnali, Ohio
Genetal Industries Co.. The Elyna, Qhio
Gushen Stamping & Tool Co Goshen, Ind.

Cade
No.

73883
73905
73957
74276
74455
14861
14868

14510
15042
15263
75178
15382
75818
75915
76005
18210
76433

16487
76493
76530

16545
16703
76854
170868

17075
mm

17152
17342

77630
77638

17764
11989
78189

8277
78183
78290
18424
18452
78411
TBAER
78493
78553
18790
78947
78138
19142
75251
19127

79963
80031

80120
80131

g0z07
B0223
80248

80294
804l

From:

Section VI

Meonufacturer Address

JFD Electionics Corp.
Jeanings Radio Mfg. Coip.
Groov-Pin Coip.

Signalite Inc.

Braoklyn, N.Y.
San Jose, Calil
Ridgefield, N, ).
Meplune, N, J.
J.H, Wians, and Sons Winchesler, Mass.
Industnal Condenser Carp. Chicago, 1.
R.F. Products Division al Ampheno|-Borg
Eleclranics Corg. Danbury, Conn.
E.F. Johasan Co. Waseca, Minn.
Intemational Resislance Co. Philadelphia, Pa.
Keystone Carbon Co., |ne. S, Marys, Pa.
CTS Kmghts inc. Sandwich, 1.
Kulka Electuc Corparation ML Vemon, N.Y.
Lenz Elecing Mig. Co. Chicage, .
Littleluse, Inc. Des Plaines, |1l
Lotd Mig, Co. Erie, Pa.
C.W, Maiwedel San Francisco, Calif,
General Instromeat Corp, , Micamold Division
Newark, N._J.
James Millen Mig. Ce., Inc. Malden, Mass.
3., Miller Ca, Los Angeles, Calif.
Cinch-Monadnack, Div. of United Carr
Fastener Cotp. San Leandio, Calil.
Meeller Etectiic Co. Cleveland, Ohio
Natwonal Union Wewark, N.J.
02k Manufacturing Co. Cryslal Lake, 101,
The Bendix Corp., Electodynamics Div,
N. Hollywood, Cahl,
Pacilic Melals Co. San Francisco, Calil.
Phanostran Instromeat and Eleclronic Co.
South Pasadena, Calii.
Philadelphta Steel and Wire Cotp.
Phifadelphia, Pa.
Ameiican Maching & Foundry Co. Poller
& Brumlield Div, Frincelon, Ind.
TRW Electronic Components Div.  Camden, N.J.
General Instrament Corp. . Reclifier Div.
Brooklyn, N.Y.
Resrstance Products Co. Hartishutg, Pa.
Rubbetcrafl Corp. of Calil, Tomance, Calil,
Shakeproo! Division af Hliness Tool Works
Elgin, Ml
Sa. Braintree, Mass.
Hew Yook, H.Y,

Sugma
Signal Indicalor Coip.

Struthers-Duan Inc. Pitman, N.J.
Speciality Leather Prad, Co. Newark, H.J.
Thompson-Bremer & Co. Chicago, 111
Tilley Mfg. Co, San Frantisco, GCalil,
Stackpale Carbon Co. St Marys, Pa,

Standard Thomson Corp.
Tinnerman Producls, Inc.
Transiomer Engineers
Ucrnite Co.
Waides Kohnoor (nc.
Veedet Rool, Inc.
Weneo Mig. Co.
Conlmental-Wit Eleclronics Corp.
Phitadelphia, Pa.
Zienck Mip. Corp. Hew Rochelle, N.Y.
Mepco Division of Sessions Clock Co.
Motristown, H.J.
Schaitzer Alloy Products Co. Elfzabelh, N. ).
Electionic Industiies Asseciation. Any brand
Tube meeling €14 Standards-Washington, DC.
Unimax Switeh, Div. Maxon Eleclronics Corp.
Watlingford, Conn.
Hew York, N.Y.

Waltham, Mass.
Cleveland, Ohio

San Gabriel, Calif.
Rewionville, Mass.
Long Island City, M. Y.
' Hartlord, Conn.
Chicaga, NI,

United Transformer Corp,
Dxford Elecine Corp. Chicage, 111,
Bouins Inc. Riverside, Calif.
Acio Div. of Robertshaw Contiols Co.

Columbos, Chie
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TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Section VI
Code
No.  Manufoctyrer Address
80485 Al S1ar Products Inc. Defiznce, Qhio
80509 Avery Label Co. Monravia, Catil,
80583 Hammarlpnd Co., Ing. Mars Hill, N.C.
BOR4D Sievens, Arnold, Co., Inc. Bosien, Mass.
80813 Dimco Gray Co. Daylon, Ohio
81030 (nteinztional Insirumenls Inc. Qrange, Conn,
81073 Grayhitl Co. LaGrange, Ifl.
81095 Teiad Transformer Corp. Venice, Calil,
81312 Winchester Elec. Div, Litlen Ind., Inc.
Oakville, Conn.
§1343 MWilitary Specification L L L L
El1483 indemalional Reclilier Corp. El Segunda, Calit.
81541 Aupax Electronics, Inc. Cambridge, Maryland
81860 Bairy Conlrots, Dwv. Bary Wright Corp.
Walarlgwn, Mass.
82042 Cailer Precision Elecine Co. Shokie, 1
82047 Spert Faraday Inc,, Copper Hewtt
Elegtric Div, Hoboken, N.J.
82116 Elechiic Regubator Carp. Horwalk, Conn.
82141 Jallers Eleclionics Division of Spaer
Carbon Co. Du Bers, Pa.
82170 Fairchild Camera & Inst. Corp. Space & Delense
System Div. Paramus, N.J.
42209 Maguire Industries, Inc. Greenwich, Conn.
82219 Sylvama Electiic Frod. Inc,
Electionie Tube Divigion Emporium, Pa,
82376 Aslien Corp. Easl Hewaik, Harrisan, N, J,
82389 Swilcherall, Inc, Chicage, NI,
82647 Metals & Controls [nc. Spencer Froducls
Allleboro, Mass.
82768 Phillips-Advance Conlrol Co. Joliel, 1.
52856 Research Products Corp. Madison, Wis.
EZ877 Rolion Mfg. Co., Inc. Woodsioch, N.Y.
82833 Vector Eleclionic Co. Glendale, Calif.
83014 Hanwell Corp. Los Angeles, Calll.
83058 Caur Fastene: Co Cambridge, Mass.
83086 MNew Hampshire Ball Beaning, Inc,
Peterborough, M. H.
43125 Genetal Instrumend Corp, , Capacilor Div,
Darlinglan, 5.C.
83148 ITT Wire and Cable Div, Los Angeles, Cahl.
83186 Viclory Eng. Carp. Springfield, N, ).
283298 Bendix Corp., Red Bank Div, fred Bank, N.J.
#3315 Hubbell Corp, Hundelein, I,
83374 Rasan Ine, Newport Beach, Calif,
83330 Smith, Herman H., Inc, Braoklyn, N.Y.
83132 Tech Labs Palisade’s Patk, N, J,
83385 Central Screw Co. Chicage, 1.
83501 Gawitt Wise and Cable Co
QOiv. of Amerace Ceip. Breokfield, Mass.
§3594 Buerrqughs Corp, Etectronic Tabe Div.
Plainfield, N.J.
83740 Union Carbide Corp, Consumer Prod. Div,
Mew Yark, N, Y,
83717 Mode! Eng. and Mig., Inc. Huntington, tad,
83821 Layd Scruges Co. Festus, Mo,
83942 Aeronautical inst. & Radie Co. Lodi, H.J.
84171 Asca Electronics Ing. Greal Neck, N.Y.
§4396 A ), Glesener Co,, Inc. San Francisce, Calil.
£4411 TRW Capaciler Div. Ogallala, Heb.
84970 Sarkes Tatzian, inc. Bloomingten, Ind.
B5454 Boonton Molding Company Boonton, N.J.
B5471 A.B. Boyd Go. $an Francisco, Calil.
B5474 R.M. Bracamonte & Co, San Francisco, Cahf.
85660 Koiled Kerds, Inc. Hamden, Conn.
85911 Sezamless Rubber Co. Chicage, 111,
86174 Fafnir Bearing Co. Los Angeles, Calil,
86197 Clifton Precision Praducis Co., Inc.
Chiften Heights, Pa.
86579 Precision Rubber Producls Carp. Daylon, Ghio

Cod
No.

86684

88824
87034
8ii1%

Bi473

B7EG4
87930
B8140
88220
88438
89231
89473
BIGES
30030
s0179

90370
91146
31260
91335
9148
91506
§1637
91662
917137
91827
41886
51929

31561
82180
92367
92607

52702
52956
93332

53369
53410

93632
83929
94137
94142
34144

34148

94154
34197

4172
34330
94375
94652

945656
95023

35736
55234
95263
85265
95215
55348
95354
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Manulocturer Address

Radio Carp. of America, Electronic

Comp, & Devices Div.
Seastrom Mig. Co. Glendale, Calif.
Maico |adustries Anzheim, Calil.

Philco Corporalion (Lansdale Division)
Lansdale, Pa.

Westem Fibrous Glass Praducls Co,

San Frencisce, Calil,
San Franciseo, Calil.
Providence, R. 1.
Lincoln, 11,
St Paul, Minn.
Buffale, N.Y.
Dakland, Calif.
Schereclady, N.Y,

Harrisen, N.J.

Van Walers & Ropers Inc.
Tower Mig. Comp.
Cutler-Hammer, Inc.
Gould-Nahional Batlenes, Inc.
General Mills, Inc.
Graybar Electiic Co.
G.E. Dislributing Corp.
Uniled Transfumer Co, Chicago, 1IN,
United Shoe Hachingry Corp, Beverly, Mass.
US Rubber Ca., Consumer ind. & Plastics

Prod. Div. Passaic, N. ).
Beanag Engineering Co. San Feancisco, Calil,
ITT Cannon Elect, Inc., Salem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisco, Cahf.
Witler Qial & Nameplate Co. El Monte, Calif.
Radio Malenals Co. Chicago, Il

Augal tnt. Alliebore, Mass,
Oale Electionics, Int. Columbus, Nebr.
Eleo Cotp. Willow Grove, Pa.

Gremar Mlg. Co., lnc.
K F Developmenl Co,
Malge Mfg. Co., nc.
Homeywel| lac. , Micro Switch Div,

Wakelield, Mass,
Redwood Cily, Calil.
Chicago, 10

Freeport, 1.
Gakland, Calif.
Peahody. Mass.
Rochester, N, Y.

Hahm-Bros. Spong Co.
Tru-Con neclor Carp,
Elgeel Oplical Co. Inc.
Tensolite Insulated Wire Co., Inc.
Tarrylown, H.Y,
Weshury Long |sland, N, Y,
Kearney, N.J.

I84C Magnelics Corp.
Hudson Lamp Ce.
Sylvama Eleclric Prod. Inc.

Semiconduclor Dy, Wobume, HMass.
Robbins & Myers Inc. Palisades Park, N. ).
Stemeo Conlrols, Div. of Essex Wire Corp.

Wanslield, Ohia
Culver City, Calif.

Livingslon, N.J.

Bayonne, N, J.
Yonkers, N.Y.

Waters Mlg. Co.
G. V. Controls
General Cable Codp.
Phelps Dodge
Raytheon Co.. Comp. Div., Ind.
Comp. Operations Quincy, Mass.
Suignufic Efectionics Products, Inc.
Loveland, Colo.
Wagne: Elect. Corp., Tunpg-So! Div. Newark, M. J.
Cutliss-Wnght Cerp. Electionies Div.
East Palerson, H. ).
Chesler, Pa.
Bellwood, HI.
Brooklyn, N.Y.

South Chestes Corp,
Wue Cloth Products, Inc.
Astomatic Metal Producis Co.
Worcester Pressed Aluminum Corp.
Worcesler, Mass.
Magnecralt Electac Co. Chicago, 111
Ceorge A, Philbiick Researchers, Inc.
Boslon, Mass.
Qania, Fla.
Woodside, N.Y.
Long Island, N. Y.
Sheridan, Wyo.
Bridgeporl, Cenn,
Bloombield, H.).
Rolling Meadows, 111,

Allies Products Carp. ,
Conlinental Connector Corp.
Leecialt Mig. Co., Inc,
trational Cotl Co.

Yitramon, lac.

Gordes Corp.

Methode Mig. Co.

Code
No.

95566
95712
95984
45987
96057
36095
96256
96296
96306

96330
96341
96501
96733

96BE1
97464
97539
37979
87983

58141
58159
98220

98278
981291
98376
98410
98713

813

I8zl
98978

99108
93313
39378
99515
99707

33500
99848
99528
59934
39942

59957

Model 8709A

Manufactarer Address

Amald Engineering Co.
Dage Eleclric Co., Inc.
Siemon Mig. Co.
Weckesser Ca,
Microwave Assoc., Westlnc.
Hi-Q Dy, el Aetovox Corp.
Thordarsen-Meissner |nc. WL Carmel, 111,
Solar Manufactuning Co. Los Anpeles, Cahif,
Microswitch, Diy, of Minn, -Honeywell
Freapotl, Ii1.
Chicago, 111,
Burlinglon, Mass.
Qakland, Calil.

Marengo, IIl.
Franklin, Ind,
Wayne, .
Chicago, WL
Sunnyvaie, Calif.
Qlean, N. Y.

Cailton Screw Co.

Miciowave Associates, Inc,

Excel Transformer Co.

San Femnando Elect, Mig. Co.

San Fernrando, Calif,
Leng Is., N. Y.
Irvington, N. ).

Englewoed, H,),

Yonkers, N.Y.

Thomson ind. |nc.
Industiial Retaining Ring Co.
utemalic & Piecision Mfg.
Reon Resislor Corp.
Litlen System Inc., Adler-Westrex
Commun. Div. Hew Rochelle, W.Y.
R-Ttoncis, Inc. Jamaica, N.Y.
Rubber Teck, lac. Gardena, Caiil.
Hewletl-Packard Co., Moseley Div.
Pasadena, Calif,
So. Pasadena, Calil.
Mamaioneck, N.Y.
Zero Wig. Co. Burbank, Calil.
Ele [nc. Cleveland, Ohio
Genaral #ills Inc., Electronics Div.
Minneapolis, Minn,
Paeco Div. of Hewlett-Packard Co.
Palo Altn, Calif.
Harth Hills Electionics, Inc. Glen Cove, N.Y.
International Elecironic Research Corp.
Burbank, Calif.
Wew York, H.Y.
Pale Alta, Calil.

Hicrodol, Inc,
Seazlectro Corp.

Columbia Technical Carp,
Yaiian Associales
Atlae Carp. Winchesles, Mass.
tarshall ind., Capacitor Div. Wonrevia, Calif.
Conlial Swelch Division, Conliols Go.

al America €l Segunde, Calf.
Delevan Electronics Gorp. East Aurora, N.Y,
Wilco Corporalion Indianapolis, Ind.
Branson Corg, Whippany, N._J.
Reabrandt, Inc. Boslon, Mass.
Holfman Electiamcs Corp.

Semiconductor Div, El Monte, Caiit,
Technalogy Inslrument Corp. of Calil,

Hewbury Park, Calif,

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HAKDEBOOK.
Q000F  Mafco Tool and Oie Los Angeles, Calif,
00062 Wellow Leather Products Corp. Rewark, N.J.
j00AE  ETA England
000BB  Precision Instrument Components Co,

¥an Nuys, Calif.
000CS Hewlett-Packard Co., Colorado Springs

Caolorade Springs, Colorade

000MM  Rubber Eng. & Developmenl Hayward, Caiif.
OOOHN A “N' D Wig. Co. San Jose, Caiil.
000G  Cooltron Oakland, Calif.
000WWw  California Eastern Lab. Burlinglon, Calif.
oBIYY 5. K. Smith Co. Los Angeles, Calif,
Frem: FSC. Handbook Supplemenis
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Section VII

SECTION VII
SCHEMATIC DIAGRAMS

7-1. INTRODUCTION.

7-2. Schematic presentations in this manuval show
electrical circuit operation and are not intended to
serve as wiring diagrams, Figures 7-1 and 7-2 list
notes which apply to the schematic diagrams,

7-3. Some switch and circuit board assemblies are
shown in part on different pages, To find a specific
instrument component, refer to the "REFERENCE
DESIGNATIONS" box which appears on each schematic
diagram. Reference designations within assemblies
are abbreviated. The full designation includes the
assembly on which the component is mounted, and the
individual component designation. For example, re-
sistor R1 mounted on assembly Al has the complete

reference designation of AIR1. Certain parts are not
included on assemblies, and are classified as chassis
parts, Chassis parts are assigned only the reference
designation shown on the schematic diagram.

T-4. This section also contains information on com-
ponent and test point locations within the instrument.

7-5. Anasteriskindicates afactoryselected part; the
component value shown is the typical or most com-
monly selected value.

7-6. Component procurement information and specific
component descriptions are included in Section VI,
Refer topage 6-1for informationonhowto order parts.

REFEREMCE DESIGNATIONS

MO FREFIX | A1-ASSY

R
a2 (=L:1] =
a3 AZ-ASSY
(e
a1

Assembly Assembiy Assembly
Designation Name Part No.
x x = B 7 1 Relerence
Socket Designation e
AZ DC EE“GU LATOR ASSY_ (08708"6007) For A2 Assy. Designation
i St g 7 W b e T ey

13 not Mounted
on Assembly A2

Value sefected Plug-in
for best Operation Socket

value shown rs
Average or mosi
Commonly selected value

Wire Coler. Color Code same as Resistor Code.
First number identifies Ground Color, Second
Number identtlies Wider Srrip, Third Number
identifies Nacrower Strip. E.g.. 947 denotes
Whita, ¥ellow, Violel wire (MIL-STD-681).

www.valuetronics.com

Number indicates
Pip of Socke! (XAZ)

Connector
{nformation

Figure 7-1. General Information on Schematic Diagrams

7-1
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Model 8709A

7-2

1. Resistance in ohms, capacitance in microfarads

unless otherwise noted.

2. P/O = part of,

3. * Asterisk denotes a factory-selected value,

Value shown is typical. Part may be omitted,

4 o Screwdriver adjustment.

O Panel control.
5. [ Encloses front panel designations,
- Encloses rear panel designation,
6. ____ ___ Circuit assembly borderline,
_______ Other assembly borderline,
i Heavy line with arrows indicates
path and direction of main signal.
=~ g~ — » Heavy dashed line with arrows
indicates path and direction of
main feedback.

8, 2CW  Wiper moves toward CW with clockwise
rotation of control as viewed from shaft
or knob.

9. o Numbers in circles on circuit assemblies
show locations of test points. Matching
numbers are etched on the circuit assem-
blies.

10. D Encloses wire color code. Code used
(MIL-STD-681) is the same as the re-
sistor color code. First number iden-
tifies the ground color, second number
the wider stripe, and the third number
identifies the narrower stripe. E.g.,
denotes white ground, yellow wide
stripe, violet narrow stripe.

www.valuetronics.com

11.

12.

13.

14,

—®‘ Voltage regulator (breakdown)
diode.

Step recovery diode.

Field efiect transistor with
N-material base.

Field effect transistor with
P-material base,

Capacitive diode (varicap,
varactor).

OAHRE

CONDITIONS FOR DC VOLTAGE AND WAVE-
FORM MEASUREMENTS

a. Line Voltage: 115 + 10% or 230 + 10%.

b. Unlocked: No input to the 87094, and cover
shield off the PC boards.

¢. Locked: -25 dBm inputfrom the 606B.
8TO9A locked to 606B. Shield off the PC
boards.

d. Dual voltage readings:

UNLOCKED
LOCKED

Waveforms

8709A waveforms: use Model 180 Oscil-
loscope with Model 10004A 10:1 Voltage
Divider Prohe.

a. Waveforms on boards A3, A4, A5 and A6
were taken with the BT09A locked to the
606B, a -25 dBm signal input to the 8709,
and the cover shield off.

b, Waveforms on boards AB and Al were

taken with no signal into the 8709A and the
cover sheild off.

Transistor Pin Callouts

MOTOROLA

TEXAS
INSTRUMENTS

GENERAL
ELECTRIC

Bottom View

Figure 7-2.

Schematic Diagram Notes
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AZTP1

LEYEL
DETECTOR

A2C1

Section VII

A2TP6
CORRECTION
VOLTAGE

A2C9
A2TPT

_ ZERO ADJUST
|_~A2ci0
— A2TP8

" [UNLOCK SIGNAL]

<
L
TR

A4 AS A6 AT A8

.Figure 7-3, Component and Parts Location,
Interior Bottom View, A2 Casting

www.valuetronics.com
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Section VII
R42 C15 Ccie
C3\R20 Q4 RI9 R9\CR2 Q5 RI1 R40 R1 @6 VR1[CR1 R2 RI10 Q8 Q7
RO A /////-*
\ -_ o W, Ve (i S e s (o o, L [ ] ] [T S e ey s J i
Q3 il | [ ) P
02 'Il [ c4
VR4 ! CR3
R16 i
R14 R7
CR10
R17
R15
Q9
& Q10
cC7T RS
cs8
R9
M-~ ¢s
VR3—R37 R41
R21 VR2
civ
c13 R6
c14 ; CR
e caz
R38
R36 CR4
Q12 CR7
R43 R3

Ra4
cis

cio

ciz
R32
R33 R28 Q16 R29

R12 T1 RI3 CRI3 CR14 CR12 CRI5 CI C3 C2

R34 R22 Q15
R31 CR18 Q17\CR16
CR17

Figure 7-5a. Al Power Supply/Amplifier Board Assembly Power Supply
Component Identification and Location

www.valuetronics.com
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5]

0BFOS G003
AT484

Figure T-5b. Al Power Supply/Amplifier Board Assembly
Circuit Paths and Solder Pads
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P/O Al POWER SUPPLY / AMPLIFIER ASSY (os8709-6003)

230

S0 T (7

@ O
|
|

& &

Section VII

} CRI2

REFERENCE DESIGNATIONS

NO PREFIX Al

J4 CI-CI§

Fi CRI—10

sl CRI2—I5

s2 ql—4

0sI ar-10
RI-20
R40—42
VRI—4

g
o

www.valuetronics.com

COMPLETE AS SHOWN.

ASSEMBLIES ARE ABBREVIATED.
CLUDES ASSEMBLY NUMBER; eg.,
IS AIRI. DESIGNATIONS OF OTHER COMPONENTS ARE

REFERENCE DESIGNATIONS WITHIM QUTLINED {wmm = « —}

SERIES
REGULATOR
Q7,48 +2
. 432 N +20 @ S +20v
RT i
FULL WAVE F3l80 20.5
HEC'EIFIER i | 5;
crR3 W CéJgURR%rET I >
& RI 2 REFERENCE +l., $72 +| d
CURRENT a3 6803 'AMPLIFIER T30 T T
LIMITER 41295 +21 +2| AR a6
QIo Qs RIQ +20.8 \ 468
cne 1000 =
+29.5 CR!
o . F;‘,?K ? +8.2
A < RS < &
$ioek  Siok T T o0 @‘éﬂgv
P + 5%
SERIES
REGULATOR oy
RIY =
5.0
'-—N‘"I
FULL WAVE ; l e
RECTIFIER S 3160
’ GREENT REFERENCE
SOURCE . ‘
CURRENT crio0 X az 2 AMPLIFIER X ok =kce  _Lcis
LIMITER ko 5 T
Q4 ) =10.5 =l.1 -0.8
20 -3
CRI4 =
—9.9 cR2
" 1-135 |
= Shex 3ok Sk b= @g%ﬂv i
| +5%
> -20v
[POWER ON |
(32D o051
WV
—20v ! @1
FULL DESIGHATION (N- NOTE 5

R1 QF ASSEMBLY A}

I. SEE FIG. 7-1 FOR GENERAL NOTES,
MEASUREMENT CONDITIONS

COPYRIGHT 1969, HEWLETT-PACKARD CO

ATOBA - POWER SUPPLY = 741

Figure 7-5¢. Al Power Supply/Amplifier Board Assembly

Power Supply Schematic, 8709A

-7



Section VII Model 8709A

R42 c15 Ccie

C9\R20 Q4 RI19 R9\CRZ Q5 RI11 R40 R1 @6 VR1|[CR1 R2 R10 Q8 Q7

RO L

e, e e

CR3
R7

Q9
Ql0

ci2
R32

R33 R28 Q16 R29 ’ R12 T1 RI3 CRI3 CR14 CRi12 CRI5 CI C3 C2

R34

R22

Q15
R31 CR18 Q17\CR16
CR17

Figure T-6a. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Compenent Identification and Location

www.valuetronics.com
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[37)

DAT0D 6003
A TAR-4

Figure 7-6b. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Circuit Paths and Solder Pads

www.valuetronics.com



www.valuetronics.com

CORRECTION VOLTAGE FROM
LOCK MODE SWITCH
AMPL AT PIN 15

P/0 Al POWER SUPPLY/AMPLIFIER ASSY (08709-5003)

Section VII

v QUTPUT 5
+20V AMPLIFIER +20V +20V
! !
| |
' SR24 '
1»2450
I L
DIFFERENTIAL rer knoe )
AMPLIFIER 2870 $5110 e — | W
QI3 Ql4 M N y | M i
: w0 EMITTER [PHase UNLOCKED il
‘ 8.9 20, FOLLOWERS [ERROR )
| s R Q15, Ql6 1 {1 &=1=4GH:
> LK - ~ P (o) Sswem| EWLELRCR
R33 b S V' 49, C=12,4— 40 GHz
+74 O3 28.7K = :
s =138 i / | USEC/CM /
-7
I J2 |
I . JOEE o— ____ eROR  SI6 /
l Weux § L S /
QUTPUT | _ #1 )
1 S sz e Rl ovipvi ﬂ_{f
R22 : .33
L ’
= e
< R34 { =
$2150 :
' R 38 ‘ 43
s v 16K 36K
| 20V AMPLIFIER 1 Gad - Ho—< _=_
e B l [ [ servo |
cis I QuUTRUT |
ci3 cl4
047 | olur 0.1UF [t -
1L - I !
1 f 1Ly v A
-20v -20V = | = » 3
i R37 \ ¥ TITE I J8 Pelete
| o ———LIGHT AMPLIFIER ——— 0 557 \ J
| SERVO /i
J) (s) STABILITY /
——————— >R42 TE 2
| [12.4- 40 GHz} Zloe L see wore 2
o — _ |
I —O[1-4GHz__ | | 1 EMITTER
Ci?:E £ | | FOLQIT30WER
. ! | T TR = . -8.2
a-12, : SR43 oL -8.2
Oss TL_E_“E“_‘.._J 38ei = 77 - SEARCH SIGNAL FROM A8
MOD-SENSITIVITY SEARCH GENERATOR,.PING
SWITCH- REAR PANEL GO -
NOTES:
AMPLIFIER " 1.SEE FIG.7-! FOR GENERAL NOTES,
Qi = MEASUREMENT CONDITIONS
UNLOCKED
&), £ AT PR RININIIN, 00K
SEARCH SIGNAL ON SERVO VOLTAGE
@ WITH SYNCHRONIZER LOCKED
0s2
REFERENCE DESIGNATIONS -9.5
NO PREFIX Al ! 8 L
Ds2 cli—15
j§ g,“-_"_'?; 3 REFEREICE DESIGNATIONS WITHIN OUTLINED {—— - - —)
s3 RZ1-33 ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN.
R43—44 : CLUDES ASSEMBLY NUMBER, c.g. R1 OF ASSEMBLY Al
1S AIRI. DESIGNATIONS OF OTHER COMPOMENTS ARE
-20v —20v COMPLETE AS SHOWN

COPYRIGHT 1969 MEWLETT-PACKARD CO
87034 - FOWER SUPPLY JAMPLIFIER = T8l

Figure 7-6c.

Al Power Supply/Amplifier Board Assembly
Output Amplifier and Light Amplifier
Schematic, B8709A
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A1 POWER SUPPLY/AMPLIFIER BOARD

ASSEMBLY POWER SUPPLY
SCHEMATIC, 8709A
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Figure 7-Ta. A3 Preamplifier Board Assembly Component
Identification and Location
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A3 PRE—-AMPLIFIER ASSEMBLY (0s709-80001)

[

X
a3
) =l

k

1333

T

3

FE)

:
0 W

-k

CuoiT!

ONPUT) ;
Pl %
@®

|

AMPLIFIER LIMITER
182020306

'
1

SRE SR7
$348 £ 100
- r
=
cs CE - |
.0l - .0l ‘AMPLIFIER LIMITER
= — = meolcgaosl
8.4 -
+8.4
2RY
31470
105" L
g N A [
P
b2 un | 204B(xi0)
o | 5
+7.
RIOS (l T o
3602 \I-Ol,
J A

a2xA3
. 84 +12vDC FROM
! >' A4 AMPLIFIER
I(32) ASSEMELY
‘ I PIN &
]
o
| 1
[
|
I
]
1
|
|
1
|
|
|
|
|
|
|
|
20MHzZ
15 : TO A4
AMPLIFIER
(357) ASSEMBLY
PIN 15

COPYRIGHT 1969 BY HEWLETT- PACKARD CO.
87094 A3 PREAMP ASSY-74|

NOTES:

I. SEE F1G.7-1 FOR GENERAL NOTES,
MEASUREMENT CONDITIONS

REFEREMCE DESIGNATIONS WITHIN OUTLMNED (— - - —|
ASSEMBLIES ARE ABBREVIATED., FULL DESIGHATION IN-
CLUDES ASSEMBLY NUMBER; eq., R1 OF ASSEMBLY Al
15 AIRI. DESIGNATIONS OF OTHER COMPOMENTS ARE
COMPLETE AS SHOWN

REFERENCE DESIGNATIONS

NO PREFIX

A3

Jl1

(o]
Icne2
L, 2
RI-10

Section VII

Figure 7-Th, A3 Preamplifier Board Assembly Input Amplifier

and Limiter Schematic, 87094
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‘ Figure 7-6
A1 POWER SUPPLY/AMPLIFIER BOARD
ASSEMBLY OUTPUT AMPLIFIER AND

LIGHT AMPLIFIER
SCHEMATIC, 8709A
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TRP1 TP2 TP3 TP4 TP5
oJ —
Q (&)
0 S Sy R 2 o~ @ _ M M ©
€3 DY ) px o O o 3 & & o
Icz x I
o o 1 = B = Q2
o O Bu (s (v
1 6 9 12 15

Figure 7-8a, A4 Amplifier Board Assembly Component
Identification and Location
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Ad AMPLIFIER ASSEMBLY (08709-6002)

=T =atr == e ol AZX A4
A2XAS AEXJIM I
|

@ I21l< e
|

|
+20VIREG) ! L

r 15
SERIESGEREGULATOF\‘ > D ! :rl
1854 -0039 i
+2.3V 1B

+2.3V

|
|
|
|
H
[
|
1
|
|
|
I

A
%

!
X

+i2voc 10 —X

A3 AMPL ASSY
PIN &

W

+i2.3v
‘\o +12 3V

|

{

|

|

|

|

|

|

R6 g lRI i
100 2511 ll
|

AMPLIFIER LIMITER ¢, lcs AMPLIFIER LIMITER J
ol |

1

|

|

|

|

|

|

|

|

|

|

|

NOTES:
1. SEE FIG 7-1 FOR GENERAL NOTES,
MEASUREMENT CONDITICNS

1]k
L]

I Ic | ol ic2
7.6V - | :
li7gy !820-0306 1820-0306

4 I
+i§v = |
+8.8v
Rz ¢ EMITTER
7503 FOLLOWER
i o I 7 a3
2omHz FroM  —< 1854-0092
< cT
A3 AMPL ASSY 8 100
FINIS Teros 8.2 UH 204B( X10) I3 i
: . . -i® : HILAN 00 |
| 5 Lz 0.0 |
| z 8.2 UK
R4 < B = b 46.BV R9 c5 | (536) 20MHz
3603 0 +58v_36 O % ok - TQ PHASE DETECTOR
1 Tca W ik ASSY &S PIN 6
= = e S0l Al0 1
= : 1000 :
L
ce | a2RI T0 LIGHT
ol ERi L 2 oo AMPLIFIER
| 1€ & 4 > >—*—M~T AlQ12
| A1l lca | AZCI
10K + ] 0.47} 5000pF
{THRU}
REFERENCE DESIGNATIONS WITHIN OUTLINED {—— - - —}
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Figure 7-8b. A4 Amplifier Board Assembly Limiter
Schematic, 8709A
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A3 PREAMPLIFIER BOARD ASSEMBLY
INPUT AMPLIFIER AND LIMITER
SCHEMATIC, 8709A

Figure T-7
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Figure 7-9b. A5 Phase Detector Board Assembly
Schematic, 87094
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A4 AMPLIFIER BOARD ASSEMBLY LIMITER
SCHEMATIC, 8709A
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‘ Figure 7-9

A5 PHASE DETECTOR BOARD ASSEMBLY
SCHEMATIC, 8709A
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Figure 7-10h. A6 20 MHz Oscillator Board Assembly
Schematic, 8709A
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A6 20 MHz OSCILLATOR BOARD ASSEMBLY
SCHEMATIC, 8709A
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Section VII

Figure 7-11h. AT Lock-Mode Switch Board Assembly

Schematic, B709A
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Figure 7-11

A7 LOCK-MODE SWITCH BOARD ASSEMBLY
SCHEMATIC, 8709A
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Figure 7-12

A8 SEARCH GENERATOR BOARD ASSEMBLY
SCHEMATIC, 8709A
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lea 218

Santia o 1

Tel 2

Telex 352&001 CALMET
Cable. CALMET Santago

COLOMBIA
Instrumentacign
Heank &_Langetack & Kig 5 A

Tel 69-88:77
Cable: AARIS Bogotd
Telex 044-400

COSTA RICA
Ciennitica Costarnzense 5 A
Galte Central, Avemndas 1y 3
Apariage 1015
Snn José

@ 21-86-13
GIDI! GALGUR San José

ECUADOR

Megical Only

BF v-mkna Compais Lida.
Ay Rip Amazonas Mo. 239
P 0 Ba: 2825

fs 212 150 247-033034
Cable. Astor Quita

Calcutators Only
Computadoras y Equinos
Exomﬁm:os

0 Box 2695
m Tatedo {y Coidera)

NICSy

Im 02-2113 Sagita Ed
Cabie Sagita-Owilo

EL SALVADOR

Insirumentacion y Procesamienio
Elsctromen de 8l Satvador

Bulevar de los Herges 48

San Salvadar

Teh: 252787

GUATEMALA
IPESA
Avenita La Aelorma 348

Zﬁni
o Memela, CIo

Telex, 4122 Iemm Gu

MEXICO
fsmnlel! I:_a:lwd Meocana,
Torres Adalid Na. 21, 11" Pise
Cal. gel Valle

Maxico 12, D F.

Tel (305) 543-42-32

Teles 017-T4-507

Hewieit-Faciard Mencana,

5.A deCV

Ave, Comsbiucdn Ho 2184
L

Tat 4!—?“5?, 48-71-84
Telex: 038 643

HICARAGUA
Aoberg Terdn G
Apanade Postal 659
Eohcio Terdn

Han?w
Tel 25114, 23412.23454
Cable ROTERAN Managua

PANAMA

Electrdnics Batboz, 5.4
P 0. Box 4929

Calle Samuel Lewis
Culdad de Panama
Tel 54-2700

Tetex: %:al ;ga Curunda.

eyl Zong
Cable- ELECTROMN Panama

PARAGUAY
Z.) Metamed SR,
Dv e iomm y Equipos

Dmuh anmms Equipns
Umﬂms i 9 [nvestigacign
P 0.8ox 676

Chile-482, Edilicio Victoria
Asuncidn

Tel §1-271, 31-272
Cable: RAMEL

PERU

m-nmr; Electro Médica 5.8,
lamencos 145

Sam Isdro Casilla 1030

Lima |

Tel 41-4325

Cante ELMED Lma

PUEATO RICO
Hewlet-Packard inter-Amedicas
Puerto Rico Branch Office
o

e 1]
Carghna 00324

0
“Tel (803) 7E2-7255

Tefea 345 0514

URAUGUAY

Pablo Ferrando 5 A,
Comercial & Indusingl
é‘v!l_m lalia 2877

Tel 02
Cabie: RADIUM Monteviden

VENEZUELA
HTImva de Venezuels

PO Box 50933

Caracas 105

Los Ruites Hone

3a Transversal

Edihiein Se?m

Caracas 107

Tel 35-00-11 (20 hnes)
Telex: 25146 HEWPACK
Cable' HEWPACK Caracas

FOR AREAS NOT LISTED, CON il
Hewielt-Pagkard

Inger- Alnerms

3200 Hilhview

Palo Alto, Caulomsa 4304

ra 14151 1501

73-1
Cabie szm:x Palo Allo
Telex: 0346300, 0348483



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlgtt-Packard Gez m b H
hmﬂmkal 52

PO box?

A 1205 Vienn

Tei (0222} 35152? o 27
cable: HEWPAK Vienna
Teiex 75927 newpak i

Hewlan-Packard France
Agency Réumale

“Le Saq
gnemm des Mouilles

E-58130 Ecully

Tel (78) 13 81 25
Cable HEWPALK Eculy
Teles 31 08 17

BELGIUM

Hewlett-Packard Beagux Hewlet:-Packard France

SAINY Agence Rdgionale

Hvenge de Col-Verl 1, Péricentre de la Cépiére
Groenkezagiaan) Chemin de la Cepigre, 20
1170 Brussels F-31300 Towlouse-Le Mirail

el [0?# G772 22 40 Tel (61) 40 1112

GCatle, PALOBEN Brussels Cabla HEWPACK 51957

Teler 23 404 patoben By Telex 10957

T e
¥Dromcs

V9. Gregarios & B M;Wuﬂ principal de

PO Box 1152 Fo TG‘?‘?TM." e

Foticams, e

Cable KYPAONICS PANDEHIS  Cane HEWPACK MARGH

Telex 3012

CZECHOSLOVAKIA
Wywojova 4 Provorni fakiagna
Wyrkumaych Ustavd v Bechowath
C5SR-25097

Bechavice v Prahy
Tel 89493 at
Telex 121333
Instiute ol Metscal Bionigs
Wyshumny Ustav Lekarskey Biomiky

Jediova &
C5-83346 Bratislave-Kramaro
Tel 44-5530453-541

DDA

Emtwicklungsiator der T4 Dresden
Faischungstnstrut Meinsberg
ODA-T.

Waldheim/Meinsberg
Tet 37 B67
Tewn 112145
Export Contact AG Zuench
Gueather Fargber
Schlegelstrasse 15
1040 Beriin
Tel 42-74-12
Tetex 111885

DENMARK
Hewlati-gackard A5
Dt 57

Uk 3400 Birkerod
Tel (€21 81 BB 40
Cable HEWPACK AS
Telex 166 40 hpas

Hewlen-Packard A5

Mavervey |

DK-%DE Silkeborg
Tel (06 82 7 66
Telex 166 40 hpas
Cable HEWPACK AS

FINLAND
Hewigll-Packard O
.gahk: hausuniie

SF-00
Tel

Cable HEWPACKDY Helsinki
Telex 121563 HEWPS SF
FRANCE

Hewlgh-Packard France
Duartier de C

oK
1t Helsinki 21
3031

=

Hewlen Packard France

&gence Reégunale
#uenue de Rochestet

BP 1124

F35014 R:rlnas Ciddax

Tel (99) 3

Cabie, HEWPACK ?49!2

Telex 7408

Hﬁwien-Pachero Frange

nce Réganale

. Allge die 13 Robersau

F-67000 Sl.ralbm.lrF

Tel (88 35 23 20:2

Telex 890121

Cable, HEWPACK STRBG

Hewlen-Packard France

Agence Régeonate

Centre Vauban

201, rue Calbert

Entrée A2

F-538000 Lille

Ted {20) 51 44 14

Telex 820744

Hewlet-Packard France

Centre 4 Affawes Parnis-Hord

Bitment Ampére

Ru; a¢ La Commung de Pans

F-93153
Le Blanc Mesnll Cddex
Tel (01) 831 66 50

GERMAN FEDERAL
REPUBLIC

Hewleti-Packard GmbH
Vertnepszenirale Frankfurt
Bernerstrasse 117

Pastiach 560 140

6000 Frankfurt 56

Tel- {0611) 50 041

Cabig' HEWRACKSA Frankfurt
Tetex 04 13249 nplima
Howbatt-Packard GmbH
Techrisches Buero Bablagen
Hecrenbergersirasss 110
D-7030 Bﬁblln?en Wurnemberg
Tel {0702%) 66

Catie HEPAK Bablingen
Telex: 07265738 bon
Hewleit-Packard GmbH
Techrisches Bupro Blesseldat

-

Barte Postalz No &
F-91401 Orsay Cédex
Tel (13907 78 25
Cavle HEWPALK Drsay

I-Leutze-St 1
(14000 Dusseldord 11
Tel (02113 59711
Teles: 085/86 523 hpud d
Hewlett-Fackard GmoH

Hewiert-Packard GmbH
Technisches Buero Hannover
Am Grossmark:

0-3008 Hannover-Klesfeld 91
Tel" (0511} 45 &0 01

Telex 082 3253
Hewten-Packard GmbH
Techmisches Buera Nuremoerg
Neymeyer Str 90

D-8500 Nurember

Tek: |u9n555w

Telex D623 860
Hewlen-Packard GmbH
Technumcties Buera Mdnchen
Umerhazninger Sirasss 28
I5AR Cermar

D801 Oftobrunn

Tel {089) 801 30 617

Cable' HEWPACKSA Munchen
Telen. (524885
Hewlell-Packard GrmbH
Technesches Buerg Berhn
Keitn Strasse 2-4

0-1000 Barlin 30

Tel {030) 24 80 86

Télex- 18 3405 hpbin 4

GREECE
Kastas K,
18, Ermoy

COUG

Cable. RAKAR, Athans
Telex, 21 59 62 rkar gr
.lnalg\lw Only
'INTECT

G Papathanassiou & Go.

Cable INTEKMIKA Athens
Telex 21 5329 INTE GR
Mewmeal Only

Tecnnomed Hellas Lta

52 Skoula Streel

GA - Athens 135

Tel: 362 6572, 353 330
Cable:etafak athens
Telex: 21-4693 ETAL GR

HUNGARY
W

TA
Migzerugy £s Méréstechnikal
Spolgalath
Lenin Krt, 67
1331 Budapest V|
Tel- 42 03 38
Teles 22 51 74

ICELAND
Medical Gnly
Elding Tradh
Hatnarhvali -
15-Faykjavik
Te 1

Cadde- ELDING Reykjavik

Company Inc,
reggvatolu

N
Hewlen-Packard Iras Lig
No_ 13 Fourieenih 51
Mirgmad Avenue

afzane

IR- Tohun
Tel 55108
Telex 213-!05 HEWP IR

1RAG

Hewlet-Packaid Trading Go.
Mansoor Gity

Baghdad

Tel, 5517827

Telex 2455 Hsgaltaq i
Cable HEWPALDAD

IRELAND
Hewlett-Packard Lid

King Sireet Lane

GB- nnaral\wwnunam
Berks, RG11 5AR

Tel (6734) 76 47 T4
Talen BATITR/BLRITS

ALY
Hewleit-Packard Itahara S p A
Via Amengs Vaspucsd 2
Casella postale 3645
1-200 Milano
Tel 2) 6251 (10 unesl;
Cabie HEWPAGKIT Milano
Teiex' 3
HewlenPackard lNaiana § p A
Via Fielro Marancelll 40
(ang iz Visenting
1-35100 Padova
el (49] GG 43 BR
Tetgx 41612 Hewpack
Medical gniy

Hewleft-Packard lahana S.p A
Vi o Agharde 7

1-56184 Pisa
Tel (D50) 2 32 04

Telge: 32046 wia Mitang
Hewlati- Pacﬂanﬂ It#hiana Sp A
Via G. Armel ]

3
?el 151 5«1 59 6l
Telex. 61514
Cable HEWPACKIT Roma
Hewlett-Patkard (1zlana S p A
Corsn Bmvanm Lanaa 5
110130 T
Tel (0h1) 532245-'559305
Medical/Caleulaiars Only
Hewlefi-Packard [talana 5 p A
Via Pnncipe Nucara 43 GiC
I-85128 Cata
Tel (095) 37 55 D-i
Hewlen-Packard i2hana S p A
Va .nrnerqe Ues»um. 9
180142 Naj
e 1031:33 rr 11
Hewlert Packard (tziiana S.p A,
Vig B Mass 98
1-40137 Belogna
Tel {051) 30 8 BT

K Khatthya Tading
i A Trading
Contracting Co

2 49 10
Cable VISCOUNT

LUXEMBURG
Hewlet-Packard Benelux
SAMNY.
Avenue du Col-Vert,
EGruenmaura,anl

socl

rIl
e (02 6.

40
G;nle nloa&N Brussels

MOﬁOCCO

Geten

180, Bhvid. Bramim Roudam
Casablanca

Tel 25.16-76/25:00-99
Gable Gerep-Casa

Telax 23739
NETHERLANDS
Mewlen-Packard Benelux N V.
Van Heuven Goedhartlaan 121
P . Bex 667

HL-1134 Amstalvesn

NORWAY
Hewleti-Fackard Borge &15
Hegveien 13

Hox 149

K-1344 Haslum

Tel {02) 53 83 60

Tedex 16621 hpnas n
POLAND

Buwro |nformacy Technsczne)
Hewigi-Packard

U1 Stawk 2, 6P
D0-350Warsrawa

Tel 355%2:395\81

Telex 81 24 53 hepa pl
UniPan

Zaklad Doswiagcralny
Budgwy Aparatury Naukow:

U1 Krasowey Hady Narndo«m 51/55

00-800 Warszawa

Tel 36130

Telex 81 46 43

M#Uy Haprawcie Sprigty
edyczneng

Pb-% Kemany Paryskie) &

Lodi
Tel 33d 41, 33783

PORTUGAL

Teleetia-Empiesa Téonica ge

Equipamentos Elgcincos Sarl

Rua Radngo da Fonseca 103

PO Box 2531

P-Lisben !

Tel {19} 6B 60 72

Cabée; TELECTRA Liston

Telex 12538

Megical oy

Mundinter

?tu:ammu Mundial de Coméraig
arl

Row A A oe Aguiar 138

PO Box 2751

P - Listion

Tdl [i€) 53 21 3117

Cable INTERCAMBIO Lisbon

AUMANIA

Hewiah-Pazkard Regrezemanta

Bd N Baltescu 16

Bucharest

Tel 158023136885

Telex 10440

[IRUG

liteprindéres Pedtio
intretinered

51 Repararea Uliajelar da Calcul

B-dul geof. Dimitne Pomper §

Bucharest-Sectonl 2

Tel 12 64 30

Teles 11716

SAUDI ARABIA

Modein Etactranic Establishmant

KI!E? Abdul R}:z gir {Head officey

Bn: 12

Tel 311?3 ezl
Cable ELECTRA

PO Box 2728 {Service genter)
Riradn

Vel B2556-66232

Cayle. RAQUFCD

SPAIN
Hewtetl-Packard Espaiota, S A
derez Nn 3

E-Madr

Tel (1} -158 2‘5 DEI (10 knes)
Telex 23515

Hewiell- Pawu Esnal\n!a. 5&
Mianesadn 21-23

Hewlelt:Packard Espaniols § A&

Edificio Albia 11 7
E-Bilbac-1
Tel" &3 83 06/23 82 05
Calculaters Only
Hawlgtt- Packarg Espaiiold S 4.
(ean Viz Fernanda Ef Cadiico, 67
E-Valencla-8

Tel 325 67 2B/326 85 55
SWEDEN

Hewten-Packard Svenge AB
En&he!svagen 14

2

5-161 20 Bromma )

Tel' (08) 730 05 50

Cable MEASUREMENTS
Stackholm

Telex 10721

Hewlet-Packard Svenge 4B

Ostra \r;mesgara« 22

5-702 40 Qrebro

Tel {0v8) 14 07 20

Hewigll-Packad Svenge AB

Frotalisgatan 30

5-421 32 Wdstra Frotunda

Tel (031) 4909 S0

Telex 10721 Via Bramma Ofiige

SWITZERLAND
Hewle-Packard (Schwee) AG
Zurchersirasse

P.0. Box 307

CH-B352 Schlieran-Zurich
Tel (1) 730 52 40,730 18 21
Cable: HPAG CH

Teler, 53933 hpag ch
ewieti-Packard (sefweiz) AG
Chiteau Blog 19

CH-1219 La LI
Tel* (122) 86
Gable- HEWPACKAG Geneva
Telex' 27 333 hpag ch
SYRIA

MedicatiCaleutator only
Sawah & Co.

Place Armé

B.P. 2308
SYR-Camascus

Tel. 16367, V9697 14268
Gable SAWAH. Damascus

;n-ﬁeneva

URKEY
Telekom Enﬁgmemmu Bureal
P 0. Bon 437
Beypgiu
TR-lstanbul
Tel 49 40 40
Cable TELEMATIHON Istantul
Telen 23609

Meacal anky
EMA

Munendishe Kallekd Sirken
Adakate Sokak 415
TH-Ankara

Tei 173622

Analynical anh-

Yilmar Dryu

Wil Mudafaa Can Ko 186
Kizilay

TR-Anxara

Tel 250309

Telex 42576 Ozek tr
UNITED KINGDOM
Hewien-Fackard Lid

#ing Street Lane
GB-Winnarsh, wm(mnnam
Berks AG1 5AR

Tel (0734) 78 47 74

Cable Mewpie London
Telex BATI789

Hewtetl-Packard Lid
Trataiges House

Hewtetl-Fackard Lid
Lypon Court
Hereward Fise
Dudiey Aoad
Halesowen.
West Mldlﬂnds BG? 850
Tel: [021) 55!

Talea 339\05

Hewlen-Packard Lig
Wedge Hause
749, London Roag

KL
Tel: (07) 684 01038
Tuiox 946823

Hewlen-Packard Lid

o Makra

Soun Senvicehclesale Centre

Wear Industrial Estate

Washingian

GB-New Town, County Durham
Tel Washington 46200% gt 57/58

Hewlett-Packard Lid

10, Weslay 51

8- Castietord

Wt Yorkshire WF10 148
Tel: {019775) 50402

Telex 557355

Hewlett-Packard Lig

Hert
Tel [U‘GE] 5282-19’56?0-1
Telen.

USSR

Hewletl-Packard

Representagve Office USSR
Pakrovaky Boulevard 4/17-Kw 12

Telex 78?5 hewpak su

YUGOSLAVI
|5kr-: mmardmewleu Packard
Hiklasiceva JRN

1000 Ljubl
e 3158 7
elpy, 31583

2157&

SOCIALIST COUNTRIES
MNOT SHOWN PLEASE

ONTACT:
Hewleft-Packard Ges mo H
PO Box 7
A-1205 Vienna, Austna
Tet ‘0222? 25 15 21 10 27
Cabie- HEWPAK Vienna
Tetea 75923 hewpak 3

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLE.
Hewlen-Paghard 5 4,
Maditerranean and Midale

Easl Operalions

35, Kolgkatram Sireet

Piatia Kefallarion

GR-Kihissta- Atnens Greece

Tel BOBO3I7/ 3581429

Teles 21-6588

Cable HEWPACKSA Atnens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlott-Packard 5 A

7. tire du Bors-du-Lan

Telex EO0D4E Baghdag irag Tel: 1020) 47 20 21 N "

Techmisches Bugro Hambisr avagaton Roed P.0 Box

Wendensirases 23 1 §lc TACOBEN Amssriam eercEsckyd Espatoa. S Altrincham CH-1217 Meyan 2 - Geneve

0-2000 Hambur ' Av Hama y Caal 1 Cheshire WAL THL! Swizeriand

Tef 1040 24 13 Edificin Sewlia. plania 9. Tel (DA1) 928 G422 Tel' (022) 82 70 00

Cable HEWPACKSA Hamburg E-Seville 3 Cable: Hewpie Manchester Cable HEWPACKSA Geneva

Telex- 21 B3 032 hohh d Tel E4 M 54758 Telew GHBGES Telex 2 24 85
ALABAMA GEOR Asie Dwe LLINDIS MINNESOTA NEW YOAK PENMSYLVAMIA VIRGINA
8200 Whitesburg Or S E P 0 Bmt 23333 3201 Tollvew O 2400 N Prior Ave B Aulomation Lane 111 Zeta Ot PO Box 12778
PO Box a2l o $2123 Folling moadows 60008 St Paul 55113 Computer Park Pittsburgh 15238 Na T Koger Exec Centes
Huntsville 35802 Tsl :?m m 3200 el 1312] 2559800 Tel [B12) 636-0700 ?n_mny 12205 Tel {412) 782 Mu ?‘ullre‘ z;czzasuz
Tel (205} 881-4581 COLORADD T 910-687-2260 MISSISSIPPI ol {S18) 458-1550 10?10‘3%& Lh 5ol mo{sou-ia B0
Medical Only 5500 South Ulster Parkway INDIANA - Jackson 201 Soulh Avenut 4S5 Indusiral Par
228 . Yaley B Englewood 80110 7301 North Shadelsnd Ave Medical Servce aniy Foughkeapers 12601 P LR £ Bar 9659 &
Room 220 Tal: (303) 771-3455 Indlonapallg46350 Tel 1601) 9829363 Tel {314) 454-7330 Tel 215) 265- ?UUU 2914 Hungary Sprngs Aoad
Birmingham 35209 Tet (3378421000 TWX' 510-253-5981 W 510-660-2 Richmond 23228
Tel (20%) 842336172 CONNECTICUT TWK B10-050.1757 ﬁ'f;—;%‘;‘:: i 39 Saginaw Orve SOUTH cnnoun " el (B04) 285-3431

unar Drive ester 146
ARIZONA New Haven 06525 IOWA Kansas Clty 51117 a?ogi 2 ”; sgm 8941-0 N Trenholm Aoad WASHINGTON
2336 E Magneha 5t Tel (207} 169-5551 1907 Broadws Tei* (816} 763-8600 T Columbia 29260 Bellefield Office Pk
Ly TN Fig.4gt 3 lowa City 52240 TWX' 910-771.2087 bl :‘51::?: ’ Tel {303 782-6483 20314 o SE
4 “1361 T Tel- (3193 3385266 148 Weldon Parkwa as! Molley Rz . vu
¥ ENNESSEE T 4543871
424 st rzgon o o e Maryland Hiighis 53063 S o Knoxvite Tood 900 425 pies
] Ervice ol
el 602 294-3148 R0 Phessd Stk B el Doy s TWX 910-764-0833 m’f‘,;a s:l,g:a;w TS Teieasy WEST VIRGINIA
“ARKANSAS Tel (305) 731-2020 3301 Atkinson Dr | NEBRASKA Rk T, héehdm‘a‘lzf:«lrrlww ity
Medical Service Qnly “Jacksonville 7 Medical Only Tel. (516) 4210309 Momphis 4810¢ T (304} 3451640
P 0. Box 3845 Medical Sem:e ol Louisville 40213 717 Mescy Road TWK 710-880-435) Tel (901 274 7472
8iady Siation T 1504, 398006 Tel 502] 456-1573 Sulte 10 W WISCONSIN
Little Rack 72205 £.0, bex 13010 LousIANA Omana 68105 HORTH CASOLINA Nashuilie 5004 West Lincoln Ave
Tel {501} 376-1844 5‘” Lake Ellmr o F.0. Box BI0 Tel {402} 392-0848 ngj W ’| M Medical Sepace gl West Allls 53227
CALIFORMIA 32809 22939 williams Boulsvard NEW JERSEY Hilgh il z“:’gssz”m Tel (G5} 244-54d Tel (414) 541-0550
1430 East Orangethorpe dve Td {3;}5] B53-2000 Kanner 70063 W 120 Century Rd Tel (315) 285 8101 TEXAS
T"g"?;;gféim i PO Box 12626 Tel [504) 443-6201 Paramus 17652 i P.0 Box 1270
3 Pensacola 32575 Tei; (201} 265-5300 201 E, Arapaha Rd
Tei {904} 476-8422 MNFTLAND Toia 7100901851 18500 Sprague Roag Richardson 15080

3939 Lankershim Boulevard
Horth Hell Bi604
Tel §213) 8771282
TWE, 910-495-2671
6305 Anzena Place

Los Angeles 20055
Tet: 1213) £49-2511
TWX Y

‘Los

Tl (213) 776-7500

3003 Scott Boulevarg

Santa Clara 93050

Tel: EJDE 2497000
TWX" 210-338-0518

“Aidgecrest

Tel (14} 4456165

B4 W Norh Marke! Bivd

Sacramento 45634

Tet: 1916}‘-29-?222

GEORGIA

F.0. Box 105005

Atlanta 30348

l'd Wlda 455 lﬁDU
WK 310766

vmgromé

P 0 an 2103

er Robins
Tel' @12} 922- ous
HAWAL
2875 S0 King Streel
4

Tel:
Teben: 723-

6707 Whitestong R
Baltimore 21207
w I30l 944-3400
T10-B82-9157
2 Choka Criesry Roag
Rockyilie 20850
- 301 S4R 6

MASSACHUSETTS
32 Harpweli Ave
Lexington 02173
Tek: (617) 861-8960
T T10-326-6504

MICHIGAN

23855 Research Gowe
Farmingion Hills 28074

Tel {313} 476-5400

Cryatal Brook Professengl

Budding
Eatontown 07724
Tel (207) 542-1384
HEW MEXICO
P.O Boy 11634
Statron £
11360 Lemas Btvd . N.E
Albu ua 8?i23
Tel, (5
W, 91 98&1 15“
155 Wyall Dove
Las Cruces 88001
Tel: [508) 526-2484
TWX 910-383-055)

Cleveland 42130

Tel [216) 2437300
TW- 810-223-9430
330 Progiess Rd
Caylon 45449

Tel” ($13) 859-8202
T4y luﬂpsmull Parkway
Calum 43229

Tel- {au; 435 04

OKLAHOMA

o J2008
Oklahoma Ci
Tel (405) 721-0
OREGON
1 FRI0 5W Lower Boanes

Ferry Road
Tualatin 97052
Tal {503} 520-3350

T

ol [214) 2306108

PO Opx 27408
saun Wesipark Orve

ouston 77057
“l (FL3) TEF-GD00
205 Billy Mirchell Roag
San Antanio 74776
Tel (512} 434-8241

UTAH

2160 Suum aan Wesl Street
Salt Lake Cirs?

rel (B0} 487-G715

FOR U.S. AREAS NOT LISTED:
Contact the meglonat office
nea-wm Atlanta, Geotnua

Horh Holiywood, Califor

Rockyilie, Marylznd . Rn‘nﬁ Meadows,

IHngs, Their complzte
addresses are fisted above.

*Service Only

ASE CONTACT:



HEWLETT hp; PACKARD
www.valuetronics.com

08709-90004. PRINTED IN U.5.A.



