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MANUAL CHANGES

MANUAL IDENTIFICATION

Mode! Numher; 8671A
SYNTHESIZER Date Printed;  May 1978
Part Numhber:  08671-90008

This supplement contains important information [or correcting marnual 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 indiéated in the tables below.

— Serial Peelix or Number o Make Manual ChARESS o e Serial Prefix of Number — Muke Manusl CRAREES s
17054 1 ‘ 18454 1 through 7
1706A 1,2 1904A 1 through 8
1751A 1,23 1905A 1 through 9
13194 1 through 4 19134 1 through 10
1834A . 1 through 5
18414, 1 through &

P NEW 1TEM

ERRATA
Page 1.4, Paragraph 1-42:
Add: If the instrument rack mounting slides are to be mounted in a standard E.1.A. rack, then an adapter

(HP part number 1494-0023) is needed. The slides without the adapter can be directly mounted in
the Hewlett-Packard system enclosures.

p=Page 4-14, PROCEDURE, Step 4:
Change in the last sentence 0.17 Vims to 0.017 Vims.

B Page 4-23, Paragraph 4-23, DESCRIPTION:
Change in the first sentence, 100 MHz OUT to 10 MHz OUT,

Page 5.9, PROCEDURE, Step 7 (Table of A3A1A2L4 Inductor Values):
Change the HP part number of the .68 uH inductor to 2140-0141.

b Page £-43, Figure 8-35, (Service Sheet 3.A2):
Change in lower right corner, the off page connection to m 9.A3.

Pape B:51, Figure 8-47 (Service Sheet 7-42):

Delete, on AZA10U25, the connections between pins 1 and 2, 3 and 4, 5 and 6, T and 12. Show pins 2, 4, 5,
and 12 as no connection (NC).

NOTE

revised a5 oftep a8 pecessary  to Joeep roonwads as ourrent and accurste as possible.
Hewlett-Packard vecommends that you perodically request the latest edition of this supplement, Free coples are available
from all HPE offices. When requesiing copics quote the manual identification information from your supnlement, or the model
pumber and pring date from the title page of the manual.

@' 27 March 1879
- 8 Pages

Printed in U5 A,

Manual change supplements are

HEWLETT PACKARD



https://www.manualsplus.com/

Mudel 86714, ' 08671-50006

ERRATA (Cont'd}

Page B-59, Figure 8-59 (Service Sheet 11-A2): ./
Change label on P/O A2A8017 pin 11'to DAC 8200 MHz and label pin 12 NDAC 4800 MHz
Change mnemoniecs on connections between P/O A2A12 and P/O A3A10: '

NO to N1 (XA2ASE pin 28 and P/O M pin 7)

N1 to N2 (XA2ABB pin 27 and P/O J4 pin 37)

N2 to N3 (XA2ABC pin 4 and P/O J4 pin 8)

N3 to N4 (XA2ABC pin 6 and P/O J4 pin 38)

N4 to N5 (XA2ASBE pin 26 and P/0O J4 pin 2)

N5 to N6 (XA2A88 pin 14 and P/O J4 pin 39)

DAC 1600 MHz to DAC 3200 MHz (XA2A8EB pin 29 and P/O M pin 22)
DAC 3200 MHz to DAC 4800 MHz (XA2A8B pin 13 and P/ J4 pin 52).

Page 8.74, Figure 8.81:
Change the adjustment A3ASR18 o 3.2 GHz,

Page 8.75, Figure 8-83 (Service Sheet 6-A3):
Change labels on P/O A3A10 XA3AS pin 7 to DAC 4800 MHz and pin 8 to DAC 3200 MHz.

Page 8-81, Figure 8-92 (Service Sheet 9-A3):
Change the output pin numbers of A3A9A4US, pin 12 should be pin 3 and pin 3 should be pin 12,

HEWLETTEPACKAHD
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Medel B671A 08671-90008

GCHANGE1

Page §-21, Table 6-3:
Add A3A1A1C4 0160-3872 CD 7 CAPACITOR-FXD 0,01 UF £20% 100 WVDC CER.

Page 8-65, Figure 8-68 (Service Sheet 1-A3):
Add A3A1A1C4 0,01 UF, connected in paraliel with ASALALCL,

CHANGE 2

Page 6 -29, Table 6-3:
Change ASA1ABQb5, Q6, Q8 and Q9 to 1854-0546 CD 1 TRANSISTOR NPN S1TO-72 PDH200 MW FT = 1 GHz.

Page 8-73, Figure 8-80 (Service Sheet 5-A3):
Change the part number of A3A1ABQ5, Q6, Q8 and 9 tn 1854-0546.

CHANGE 3

Pape 6-5, Table 6-3:
Add the following components to the A1A1 Assembly:

C4 0180-1746 CD b CAPACITOR-FXD 15 UF £10% 20 VDC TA.
Cb, C6 0160-4084 CD 8 CAPACITOR—FZD Q.1 UF £20% 50 VX CER.
C7 0180-0197 CD8 CAPACITOR-FXED 2.2 UF £10% 20 VDC TA.
8, C9 0160-0174 CD 9 CAPACITOR-FXD 0.47 UF +80% —20% 25 VIXC CER.
CR4 15901-0535 CD 9 DIODE S5CHOTTKY.
Q13 1854-0019 CD 3 TRANSISTOR NEN 51 TQ-18 PD = 360 MW,
R27 0698-3399 CD 5 RESISTOR 133 1% .5W F TC = 0 £100.
R28 0757-0418 CD 9 RESISTOR 619 1% .125W F TC = 0 £100.
R29 0698-3402 CD 1 RESISTOR 316 1% .5W F TC = 0 £100,
R30 0757-0416 CD 7 RESISTOR 511 1% .126W F TC =~ 0 £100.
R31 0757-0401 CD 0 RESISTOR 100 1% .125W F TC = 0 £100,
R32 0757-0442 CD 9 RESISTOR 10K 1% .125W F TC = 0 £100.
R33 0757-0280 CD 3 RESISTOR. 1K 1% ,125W F TC = 0 £100.
R34 0698-3150 CD 6 RESISTOR 2.37K 1% .1256W F TC = 0 £100,
R35 2100-1886 CD 9 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN
R36 0757-0420 CD 3 RESISTOR 750 1% .1256W F TC = 0 £100,
R37 0757-0424 CD 7 RESISTOR 1.1K 1% .125W F TC = 0 +100.
R3R 0698-3442 CD 9 RESISTOR 237 1% .1256W F TC = 0 +100.
R39 0698.3455 CD 4 RESISTOR 261K 1% .125W F TC = 0 £10Q.
U4 1820-0919 CD 1 IC COMPTR ECL A/D DUAL
Ub 1826-0013 CD 8 IC 741 OPF AMP TO-99
VR1 1902-3082 CD 9 DIODE-ZNR 4.64V 5% DO-7 PD = AW TC = —0.023%.

Page 8-37, Figure B-25:
Change the component location diagram as shown in this supplement (Part of Change 3).

Page B-37, Figure B-26, (Service Sheet 1.Al):
Change to the schematic diagram shown in this supplement (Part of Change 3).

HEWLETTEPACKARD
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Model 8671A 03671-80006

CHANGE 3 {Cont'd)

ATAT ASSEMBLY

(7 7 o e
FM SENS ADJ € ::Am rﬁ{f{\{%\r 7/ %W

Q3 04
a1
a7 a8
R25

W2 b ;'!<a5w;\wu-- Mw;

vai 6

NOTE: DS1-h, 51 and §2 are on the
opposite side of the circuit board.

Figure 8-25. A1A1 Front Panel Assembly Component,
Adjustment and Test Point Location
{Part of Change 3)

CHANGE 4

Page 6-17, Table 6-3:
Change A2A11CLE to 0160-0570 CD 9 CAPACITOR-FXT) 220 PF £20% 100 VDC.

Page 8-21, Tabte -3
Change AJA1ALC39 to 0160-3454 CD 4 CAPACITOR-FXD 220 PF £10% 1 KVDC.

Page 6-29, Tahie 5-3:
Change A3A1ADQT to 1854-0546 CD 1 TRANSISTOR NPN 8I TO-72 PD = 200 MW,

Page 6-37, Table 8-3:
Change ASATC23 Lo 0180-1719 CD 2 CAPACITOR-FXD 22 UF #10% 25V TA.

Page 6-39, Table 6-3:
Add A3ATR4T 0757-0420 CD 3 RESISTOR 750 1% .125W ¥ TC = 0 +100.
Change A3BATRE2 to 0757-0420 CD» 3 RESISTOR 750 1% .125W F TC = 0 +100.
Change ABATRTS to 0757-0802 CD 5 RESISTOR 162 1% .5W I TC = 0 +100.
Change AJATRTT to 0757-0420 CD 3 REISISTOR 750 1% .125W F TC = 0 £100.
Change AJATRT8 to 0757.0802 CD & RESISTOR 162 1% .5W F TC = 0 +100.

i
HEWLETTE* PACKARD
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Mode] 8671A S 08671-90006

CHANGE 4 (Cont'd)
i
Page 8-56, Figure 8-b3 (Service Sheet 9-A2):
Change C18 to 220 pF.

Page 8-73, Figure 8-80 (Service Sheet 5-A3):
Change Q5 to 1854-0546.

Page 8-83, Figure 8-95 (Service Sheet 10-A3):
Add R47, 750, Show the three resistors R47, R52, and R77 as being connected in series,
Change R52 and R77 to 750,
Change R73 and R78 to 162 and show as being connected in parallel,

CHANGE 5

Page 6-17, Table 6-3:
Change A2A10U24 to 1820-0946 CD4 IC GATE CMOS NOR QUAD 2-INP

Page B-51, Figure 8-47 (Service Sheet 7-A2):
It the table of Transistor and Integrated Cireuit Part Numbers:
Delete U24
Add U24 1520.0946.

CHANGE &

Page 6-23, Table 6-3: .
Change A3A1A2CS to 0160-2257 CD3 CAPACITOR-FXD 10 PF £5% 500 VDC CER 0260.

Page 6-24, Table 6-3:
Change A3A1A2L4 to 9100-2254 CD3 COIL-MLD 390 NH 10% =35 .095D x .25LG - NOM,

Page 6-35, T'able 6-3:
Change A3A5R13 to 2100-16567 CD1 RESISTOR-TRMR 1K 5% WW SIDE-ADJ 22-TRN.
Change A3ASR 16 to 0699-0271 CD8 RESISTOR 715 1% .125W F TC=0<100.
Change ABABR52 to 0698-6360 CD6 RESISTOR 10K .1% .125W F TC=0£25,
Change ASASVRI to 1902-0692 CD1 DIODE-ZNR 6,3V 1% DO-T PD=.4AW TC=+.001%.

Page 6-40, Table 6.3:
Ghange ABAYJ1 through J6 to 1250-0691 CD7 CDNNECTDR RF SMB M SGL-HOLE-FR 50-OHM.

Page B-67, Fxgure B.71 (Service Sheet 2-A3):
Change A3A1A2CE to 10.0 pF.
Change AJAIAZILA to 0.39 ull,

Page B-75, Figure 8-83 (Service Sheet 6-A3):
Change AZAGVRI1 to 6.3V,
Change A3ABR13 to 1 kI2.
Change ASABR16 to 71582,
Change ASASRS2 to 10 k&2,

HEWLETTEPACKARD

Q
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Model 8671A 08671-90006

CHANGE 7

M Page 1-2, Table 1-3:

Change, under SPECTRAL PURITY CHARACTERISTICS Single-Sideband Noise (1 Hz BW, CW mode), as shown.

SSB Phase Noise Ratio (in 1 Hz BW, CW made) at Specified Offset Frequeney

10 H= 100 Hz 1kH= 10 kH= 100 kHz

—o08 4B —T70 4B —78 dB —86 dB —110 dB

Page 4-10, Paragraph 4-18: .
Change the SPECIFICATION table as shown in the above tahle.

Page 4-11, PROCEDURE, step 7:
Change 57.6 to 55.6 dB down.

Page 4.12, PROCEDURE, steps 9, 15, and 17:
Change 60.8 to 62.8 dB down.

Change 61.8 to 58,8 dB down,
Change 71,8 to 72,8 dB down,

Page 4-26, Table 4-3 (Para. No. 4-18):
@' Change per the following:
Test Results Min.

10 Hz 55.6 dB down
100 Hz 62.8 dB down

1 kHz 60.8 dB down
10 kHz 58,8 dB down
100 kHz 72.8 dB down

CHANGE 8

Page 6-38, Table 6-3:
Change ABATQS to 1854-0401 CD7 TRANSISTOR NPN SI TO-72 FD~175 mW.

Fage B-83, Figure 8.95:
Change, in the table of TRANSISTOR AND INTEGRATED CIRCUIT PART NUMBERS, Q3 to 1854-0401.

CHANGE 9

Page 6-10, Takle 6-3;
Change AZA4R23 to 07570819 CD4 RESISTOR 909 1% 0.5W F TC=0£100.

Page 8.41, Figure 8-32 {Service Sheet 2-A2):
Change R23 to 209£2,

HEWLETTEPACKARD
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Model 86714 ‘ 08671-20006

B CHANGE 10

Page 640, Table 6-3: | | | ‘

Change ASA9W1 to B6701.20064 CD2.

Change AJA9IW2 to 8B6701-20066 CD4.

Change ABADWS to 86701-20065 CD3. .

Change under A3A9 MISCELLANEOUS, 86701-00009 to 86701-00058 CD2 DECK YTO PHASE LOCK.
Change A3A2A1 to 0855-0098 CD1 same description.

Page 8-83, Figure 8-95 (Service Sheet 10-A3):
Change A3A9A] Directional Coupler to 0955-0098.

HE WLETTEPAGKARD



https://www.manualsplus.com/

Contents

Section

CGENERAL INFORMATION
Introduction
Specifications
Safety Considerations
Instruments Covered by Manual
Manual Change Supplements
Description
Frequency
Qulput Level
Frequency Modulation
Miseellaneous Qutputs and Indicators
Remote Operation
. Options
Electrical Options
Mechanical Options
. HE-IB Compatibility

. Selecting the HP-IR Address ... .........

. Acecessories Supplied

. Equipment Required But Not Supplied
. Egquipmenl Available

. Recommended Test Equipment

INSTALLATION
Introduction
Initial Inspection
Preparation For Use
Power Requirements
Line Voltage and Fuse Selection
Power Cable
HP-IB Address the Parallel Poll Response
Selection
Mating Connectors
Operating Environment
Bench Qperation
Rack Mounting
. Storage and Shipment
Environment
Packaging

OPERATION
Introduclion
FPanel Features
Operator’s Maintenance
Local Operation
Local Operator’s Check
Local Operating Instructions
. Remote (HP.IB) Operation
Compatibility
Local/Remote and Remote/Local Mode
Changes
DATA Messages
Receiving DATA Messages
Sending the Dala Message

CONTENTS

Section

3-38.
3-40,
3-42,
3-14.
3-46,
3-48.

3.50.
3-52,
3-54.
3.58.
3-80.
3-62.
3-64.

Model B6T71A

Receiving the Trigger Message
Receiving the Clear Message
Receiving the Remote Message
Receiving the Local Message
Receiving the Local Lockout Message
Receiving the Clear Lockout/Set Local
Message
Receiving the Pags Control Message
Sending the Require Service Message
Sending the Status Byte Message
Sending the Status Bit Message
Receiving the Abort Message
Programming Quick Reference Guide .. . ..
Programming Examples

IV PERFORMANCE TESTS

4-1. Introduction

4-3. Equipment Required

4.5, Test Record

4-7. Calibration Cycle

4-9. Abbreviated Performance Testing
. Operational Verifieation Checks

.. 16

. RF Output Level and Flatness
. Harmonics

. FM Accuracy

. Non-Harmonically Related Spurious

. Power Line Related Spurious

. Single-Sideband Phase Noise Ratio

. FM Frequency Response

. FM Harmonic and Non-Harmonie Distortion . .
. Residual FM in FM and CW Modes

. Frequency Switching Time

. Internal Time Base Aging Rate

ADJUSTMENTS
Introduction
Safety Considerations
Equipment Required
. Factory Selected Components, . . . ... .. ...,
. Related Adjustments . .. .. ... ...........
. Adjustment Locations
. A3 RF Source Assembly Adjustment

Power Supply Adjustments . .. _ ... ... ...

. 10 MHz Reference Qscillator Adjustment

Digital-to-Analog Converter Adjustment . ., .

YTO Driver Adjustment

Voltage Controlled Crystal Qscillator
(VCXO) Adjustment

M/N Loop Adjustments

¥T0O Loop Sampler Adjustments



https://www.manualsplus.com/

Model 8671A

Section

5-28.

5-20,

5-30.
3-31.
5-32,

5-33.

5.34.
5-35,

Service Sheet

Contents

CONTENTS (Cont'd}

Page

YTO Loop Offset and FM Overmodulation
Adjustments
YTO Loop Phase Detector Adjustment . . . .
FM Driver Adjustment
A2 Controller Assembly Adjustments
160—240 MHz (20/30 MHz or LFS Loop)
VCO Pretune Adjustments
20/30 MHz (LFS) Loop Divider Bias
Adjustments
A2A4 Assembly Notch Filter Adjustment . .
Al RF Output Assembly FM Sensitivity
Adjustment

REPLACEABLE PARTS

Introduction

Exchange Assemblies . . ... .............. 6-1
Abbreviations

Replaceable Parts List

Ordering Information

8pare Parls Kit

MANUAL CHANGES
Introduction

Manual Changes

Manual Change Instructions

Section

..

Instrument Improvements

7-11. Instrument Improvement Modification

Instructions . . . .. .. ... . ... ... 7.3

SERVICE
Introduction
Bafety Considerations
Principles of Operation
Troubleshooting
Arrangement in Manual
Supplemental Troubleshooting Aids

. Recommended Test Equipment
. Bervice Aids

Faclory Selected Components

Non-Field Repairable Assemblies

Module Exchange Program

After Service Product Safety Checks
Disassembly and Reassembly Procedures . . . .

. Logic Symbols

Qualifiers

Indicator Symbols
Contiguous Bloeks
Dependency Notation
Common Control Block
Complex Devices

SERVICE SHEETS

Page

Overall Troubleshooting Block Diagram
A3 RF Source Assembly

A2 Controller Assembly

Al1Al Front Panel Assembly

20730 MHz Divider Assembly

20/30 MHz Phase Detector Assembly
VCO 160—240 MHz Assembly

HP-IB Address Assermnbly

P/O HP-IB Interface Assembly

P/O Interface Assembly

Register 1 Assembly

12-A2 P/O Front Panel Asgsembly
13.A2 P/O Front Panel Assembly

1-A3 Reference Phase Lock Assembly
2-A3 100 MHz VCXO Assembly
3-A3 M/N Phase Detector Assembly
4-A3 M/N VCO Assembly

5-A3 M/N OQutput Assembly

6-A3 Digital-to-Analog Converter
7-A3 YTO Main Coil Driver

8-A3 YTO Sampler Assembly

9-A3 YTO Phase Detector Assembly

P/0 Timing and Control Assembly
P/O Timing and Control Assembly
P/O Qutput Register Assembly
P/Q Oulpul Regsiter Assembly

10-A3 FM Driver Assembly

11-A3 Rectifier Assembly

12-A3 Positive Regulator Assembly
13-A3 Negative Regulator Assembly



https://www.manualsplus.com/

Contents

Model 8671A

ILLUSTRATIONS

Page

Model 8671A and Accessories Supplied
Special Interconnect Cable . . . ., ... .. ..., 1-8

Line Voltage and Fuse Selection
Power Cable and Mains Plug Part Numbers . . .. 2-2
Location of HP-IB Address and
Parallel Poll Switches
Hewlett-Packard Interface Buz Connection

Front Panel Connectors, Controls, Switches
and Displays

Rear Panet Controls, Connectors, and
Indieators . ... ....... ... ... ... ... 3-3

Dperator’s Frequengy and Modulation
Checks Test Setup

Frequency Programming

Typical Frequency Switching Time for the
8671A Synthesizer Showing Worst Case
Lock and Settling Times

Programming Examples

Typical Qutput Power from B671A
SWR Test Setup
FM Accuracy Test Setup
Power Ling Related Spurious Test Setup
Bignal-to-Phase Noise Ratio Test Setup
FM Frequency Responge Test Setup
FM Distotlion Test Setup
Residual FM in FM and CW Modes
Test Selup
Frequency Switching Time Test Setup
Internal Time Base Aging Rate
Test Setup

10 MHz Reference Qscillator Adjustment
Test Setup

VOXO Adjustment Test Setup

M/N Loop Adjustment Test Setup

YTO Loop Sampler Adjustment
Test Setup

Typical Swept Frequency Response at
A3AYASTP] (Frequency span per
division 20 MHz)

YTO Loop Offset and FM Overmodulation
Adjustment Test Setup

YTO Loop Offset Adjustment Waveforms . . .

YTO Loop Phase Detector Adjustment
Test Selup

Spectrum Analyzer Display of Phase-Locked
Loop Gain

FM Driver Adjustment Test Setup

Figure

20/30 MHz Loop Divider Bias Adjustment
Test Setup

A2A4 Assembly Noteh Filter Adjustment
Test Setup

FM BSensitivity Adjustment Test Setup

Al Assembly, Front Panel Mechanical Parts . . .
A2 Assembly, ront Panel Mechanical Parts . .
Synthesizer Chassis Parts

Sehematic Diagram Notes . . . ... ... .. ...

Rear Panel of the Synthesizer

A2 Assembly Front Panel Fully Extended . . . .

Bottom of the Synthesizer

A3AY Assembly in Service Pasition

Qualifiers

Contiguous Blocks

Indicator Symbols

AND Dependency Notation

OR and Free Dependency Notation

AND Dependency Notation, Coder Example
Using Letters

Commaon Control Block

Guad D-Type Latch (Individual)

Guad D-Type Latch {Combined)

Quad D-Type Latch Example

Muitipiexer (AND-OR Selected) Example . . .

Ehifs Register Example

Up-Down Counter Example

Synthesizer’s Simplified Block Diagram

Major Assembly Locations

Overall Troubleshooting Block Diagram . . . .

A3 RF Source Assembly Troubleshooting
Block Diagram

A2 Controller Assembly Troubleshooting
Block Diagram

Al RF Qutput Assembly Block Diagram .

A1AT Front Panel Assembly Component,
Adjustment, and Test Point Locations . ...

Al1A1 Front Panel Assembly
Schematic Diagram

AZAD 20/30 MHz Divider Assembly
Component, Adjustment and Test Point
Location

20/30 MHz Dijvider Block Diagrams

20/30 MHz Divider Agsembly
Schematic Diagram

AZA4 20/30 MHz Phase Detector Assembly
Component, Adjustment, and Test Point
Locations

20/30 MHz Phase Detector Block Plagrams . .

20/30 MHz Phase Detector Assembly
Schematic Dagram



https://www.manualsplus.com/

Madel 8671 A

Figure

#-43.
8.35.

8-36.

8-37.
B-38,
8-39.

8.40.
811,

H.42.

3-13.
B-44,
8-45.

B-46.
847,
8-48.

8-49.
d4-20.

Contents

ILLUSTRATIONS (Cont'd)

Page

AZA3 160—240 MHz Assembly Component
Locations
VCO 160—240 MHz Block Diagrams
VGO 160—240 MHz Assembly Schematic
Diagram
AZA9 HP-IB Address Assembly Component
Locations
HP-1B Address Block Diagrams
HP-1B Address Assembly Schematic Diagram . .
/O AZAT Interface Assembly Component
and Tesl Point Locations
P/O Interface Block Diagrams , ., ... ..... 8.47
P/0) HP-IB Interface Assembly Schematie
Diagram
P/ AZAT Interface Assembly Component
Locations
P/O Interface Biock Diagrams ., ... ... .. 8-49
/O Interface Assembly Schematic Diagram . . 8.49
A2A10 Register 1 Assembly Component
Locations
Register 1 Block [iagrams
Regisler 1 Assembiy Schematic Diagram . . . .
P/ A2A1l Timing and Control Assembly
Component and Test Point Locations
PO Tiraing and Control Bloek Diagrams | . . .
P/O Timing and Control Assembly Schematic
Diagram
P/O A2ZAT1 Timing and Control Assembly
Component and Test Point Locations
P/O Timing and Control Block Diagrams , , . B-5f
P/O Timing and Control Assembly Schematic
Djagram
P[0y A2A8 Qutput Register Assembly
Component and Test Point Locations . . . .. 8-56
PO Qulput Register Block Diagrams
P/() OQutpul Register Assembly Schematic
Diagram
F/O A2AB Output Register Assembly
Component and Test Point Locations
B/O Ouiput Register Block Diagrams
P/} Qutput Register Assembly Schematic
Diagram
P/O A2A1L Front Panel Assembly Component
Locations
P/(3 Front Panel Block Diagrams ., ,,..... B-61
P70 FPront Panel Assembly Schematic
Dagram
/O AZA1 Front Panel Assembly
Component Locations ... .. ... ... ..., 8-62
P/O Front Panel Block Diagrams
B/0 Front Panel Assembly Schematic
Diagram

Figure

8-66.

A3A1AL Reference Phase Lock Board
Assembiy Component and Test Point
Locatlions

Reference Phase Lock Block Diagrams

Reference Phase Lock Assembly Schematic
Diagram

AZA1AZ2 100 MHz VCXQ Assembly
Component, Adjustment, and Test
Paint Locations

100 MHz VCXO Elock Diagrams

100 MHz VCXO Assembly Schematic
Diagratm

AJALAT M/N Phase Detector Assembly
Component and Test Point Locations

M/N Phase Deteclor Block Diagrams

M/N Phase Detector Assembly Schematic
Diagram

AZA1A4AZ M/N VCO Board Assembly
Component, Adjustment, and Test Point
Locations

M/N VCO Block Diagrams

M/N VCO Assembly Schematic Diagram . . . .

A3A1AS M/N Oulput Assembly Component
Locations

M/N Qutput Block Diagrams

M/N Output Assembly Schematic Diagram . .

A3AL DAC Assembly Component,
Adjustment, and Test Point Locations .. ..

Digital-to-Analog Converter Block
DHagrams

Digital-to-Analog Converter Schematic
Diagram

ABAB YTO Main Coil Driver Assembly
Component, Adjustment, and Test Point
Locations

YT Main Coil Driver Block Diagrams

YTO Main Coil Driver Schematic Diagram . . .

A3A2A5 YTO Sampler Assembly Component
Adjustment, and Test Point Locations . . . .

Y10 Sampler Block Diagrams

YTO Sampler Assembly Schematic
Diagram

A3A9A4 YTO Phase Detector Assembly

Component, Adjustment, and Test Point
Locations |

YTO Phase Detector Block Diagrams

YT() Phase Detector Assembly Schematic
Diagram

A3ZAT FM Driver Assembly Component,
Adjustment, and Test Point Locations . . ..

FM Driver Elock Diagrams

FM Driver Assembly Schematic Diagram . . ..



https://www.manualsplus.com/

Contents

Table

1-1,

Model 8671 A

ILLUSTRATIONS (Cont'd)

Page

AB3A2 Rectifier Assembly Component
Adjustment, and Test Point Locations
Rectifier Block Diagrams
Rectifier Assembly Schematic Diagram
A3A3 Positive Regulator Assembly .
Component, Adjustment, and
Test Point Locations

. Positive Regulator Block Diagrams
. Positive Regulator Assembly Schematic

Diagram

. A3A4 Negative Regulator Assembly

Component and Test Point Locations

. Negative Regulator Block Diagrams
. Negative Regulator Assembly Schematic

Diagram

. Remole Operator’s Checks Test Setup

. Al to A2 Interconnections
. Al to A3 Interconnections
. Major Assembly Locations

Figure

8-109

8-110

8-111.

TABLES

Specifications

1-2. Recommended Test Equipment

21,

USA Standard Code for Information
{nterchange (ASCII)

Frant Panel Features

Rear Panel Features

Local Operator's Checks

Local Operating Instructions

Message Reference Table

Frequency Program Codes and Arguments . . _ .
FM Program Codes and Arguments

RF Output Program Code

Programming Quick Reference Guide

Record of Operational Verification Checks . . . .
Harmonie Level versus Percentage

Distortion ... ... ... ... ... 4-17
Performance Test Record

Table

o-1.
52,

5-3.

6-1.
6.2
6-3.
64,

7-1.
7-2,

8-1.
8.2,
8-3.
84,
8-5.
86,

. A2A12 Motherboard Assembly Component

Locations

. A3A10 RF Source Motherboard Component

Locations
ABA1AG Reference and M/N Motherboard
Azzembly Component and Connector
Locations
. A3 Plug-in Cireuit Board Adjustment and
Test Point Locations

. A3A9 Assembly Locations

. A3A9 Cable Connections

. Major Assembly Locations

. Bottom View Assembly Locations

. Major Assembly Locations

. Top View Assembly Locations

. Top View Chassis Mounted Parts and
Assembly Locations

. Top View A2 and A3 Assemblies Adjust-
ments and Test Point Locations

Factory Selected Components

Performance Test Failure and Required
Action

Related Adjustments

Part Numbers for Exchange Assemblies
Reference Designations and Abbreviations
Replaceable Parts

Code List of Manufacturers

Manual Changes
Summary of Changes by Component

HP-IB Diagnostic Program

Front Panel Status Annuneciators

(verall Troubleshooting

M and N Numbers and Resulting Frequencies

Remote Operator’s Check

Controller Assembly (A2) Interconnections . . .

Motherboard Assembly {A3A10)
Interconnections



https://www.manualsplus.com/

Model 8671A

Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
revicwad for familiarization with safety markings
and instructions before operation. This product has
been designed and tested in accordance with inter-
national standards.

SAFETY SYMBOLS

& Instruction manual symbol: the
product will be marked with this
symhol when it is necessary for
the user to refer to the instruc.
tion manual in order to protect
against damage (refer to Table

of Cantents).

é Indicates hazardous voltages,
-

Indicates earth (ground) terminal.

The WARNING sign denotes a
hazard. It calls atiention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met,

WARNING I

The CAUTION sign denotes a
hazard. 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 destruc-
tion of part or all of the product,
Do not proceed hevond a CAU-
TION sign until the indicated
conditions are fully understood
and met,

SAFETY EARTH GROUND

Thiz is a Safety Class [ product (provided with a
protective earthing terminal), An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set,
Whenever it is likely that the protection has been
impared, the product must be made inoperative
and be secured against any unintended operation.

BEFORE APPLYING POWER

Verify thai the product is configured to match the
available main power source per the input power
configuration instructions provided in this manual,

If this product is to be energized via an auto-trans-
former make sure the common terminal is ¢on-
nected to the neutral (grounded side of mains
supply).

SERVICING

Any servicing, adjustment, maintenagnoe,
or repair of this product must be per-
formed only by gqualified personnel.

Adjustments described in this manual
may be performed with power supplied
to the product while protective couers
are removed. Energy avatlable at many
paints may, if contacted, resull in per-
sonal injury,

Capacitors inside this product may still
he charged even when disconnecled from
its power source.

To avoid a fire hazard, only fuses with
the required current rating ahd of the
specified type (normal blow, time delay,
et} are to be used for replacement.
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Creneral Information

SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION

1.2, This manual contains information pertinent
to installing, operating, testing, adjusting, and ser-
vicing the Hewlett-Packard Model 8671A Synthe-
sizer, The Model 8671 A will generally be referred
Ler as the Synthesizer throughout this manual.

1-3. Information pertaining to the Hewleit-
Packard Interface Bus {HP-IB) as it relates to the
Synthesizer is found in various sections of this
manual, Section VIII contains a diagnostic program
for checkout of HP-IB functions. A remote Qpera-
tor’s Check is also found in Section VIII.

1-4. Figure 1-1 shows the Synthesizer with all sup-
plied accessories.

1-5. Packaged with this manual is an Operating In-
formation Supplement. This is simply a copy of the
first three sections of this manual. This supplement
should stay with the instrument for use by the op-
erator, Additional copies of the Qperating Infoma-
tion Supplement may be ordered separately through
your nearest Hewlett-Packard office. The part
number is listed an the title page of this manual.

1.6, On the title page of this manual, below the
manual parl number, is a “Microfiche’ part num-
ber. This number may be used to order 100 x 150
mm (4- x 6-inch) microfilm transparencies of the
manual, Each microfiche contains up to 96 photo-
duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes
supplement as well as all pertinent Service Notes.

1-7. SPECIFICATIONS

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

1-9. SAFETY CONSIDERATIONS

1-10. This product is a Safety Class I instrument
(provided with a protective earth terminal). The
instrument and manual should be reviewed for
safety markings and instructions before operation.

1-11. The Synthesizer and all related documenta-
tion must be reviewed for familiarization with
safety markings and instructions before operation.
Refer to the Safety Considerations page found at
the beginning of this manual for a summary of the
safety information.

1-12. Safety information pertinent to the task at
hand (installation, operation, performance testing,
adjustments, or service) is found throughout this
manual,

1-13. INSTRUMENTS COVERED BY MANUAL

1-14. Options. Electrical options 002, 003, 005,
and varlous mechanical options are documented in
this manual. The differences are noted under the
appropriate paragraph such as Options in Section I,
the Replaceable Parts List and the schematic
diagrams.

1-16. Serial Numbers. Attached to this instrument
is a serial number plate. The serial number is in the
form 1234A00123. The first four digits and the
letter comprise the serial prelix, The last five digils
form the sequential suffix that is unigue to each in-
strument. The contents of this manual apply di-
rectly to instruments having the same serial num-
ber prefix{es} as listed under SERIAL NUMBERS
on the title page.

1.16, For information concerning a serial numbey
prefix not listed on the title page or in the Manual
Changes supplement, contact youy nearest Hewlett-
Packard office.

1-17. MANUAL CHANGE SUPPLEMENTS

1-18. An instrument manufactured after the print-
ing of this manual may have a serial prefix that is
not listed on the title page. This unlisted serial pre-
fix indicates that the instrument is different from
those documented in this manual. The manual for
this instrument is supplied with a yellow Manual
Changes supplement that contains “‘change inform-
ation” that documents the differences.

1-19. In addition to change information, the sup-
plement may contain information for correcting

1-1
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Tahle 1-1. Specifications {1 of 2)

FREQUENCY CHARACTERISTICS
Range: 2.0 to 6.2 (6.199 999) GHz . Frequency Accuracy; same as time base.?

Resolution: 1 kHz, P
? Switching Time (CW Mode):

Time Base: o <15 ms to be within 1 kHz.
Internal: 10 MHz: Aging Rate is <6 x 10" [day after

80 day warmup. |+
External: 5 or 10 MHz: 0.1 to 1 Vrms nominal into

50 ohms.?
Refetence Outputs: 10 MHz and 100 MHz, 0.2 Vrms

nominal into 50 ohms.

SPECTRAL PURITY CHARACTERISTICS
Harmonies(up to 18 GHz): <—15 dB. Single-Sideband Moise (1 Hz BW, CW mode):

Spurious (CW mode): SSB Phase Noise Ratio {in 1 Hz BW, CW

Non-hatrmonically related: <. —70 dB. q Specified Offset F
Power Line Related and Spurigus (Due to fan rotation mode} at Specifie set Frequency

within 5 Hz below line frequency,and multiples):
Except Option 003 instruments (400 Hz

operation) —-gﬁﬁa ;6&/@113 —78 4B —,89” dB| =109 dB

Power Line Related and Spurious Levels at 5 =70 . ~ {6
Frequency Offset (f,) from Carrier (F,) ~5

10Hz | 100Hz| 1kHz | 10kHz| 100 kHz

f, <300 Hz | 300 Hz <f <1 kHz| f_ >1 kHz

—50 dB —60 4B —65 dB

Option 003 instruments only (400 Hz operation):

Power Line Related and Spurious Levels at
Frequency Offset (f,) from Casrier (F,)

f <2kHz | 2kHz<f <8kHz | f >BkHz

—40 dB —50 dB —65 dB

% RF OUTPUT CHARACTERISTICS
utput Power (unieveled)*: >+8 dBm+15"C to +35°C. Impedance: 50 ohms,

Flatness: <6 dB total output power level variation with

frequency across band. Source SWR: <1.7.

1 Refoyence is kept at operating temperature in STAND-BY mode. with the instrument conneected to Mains power. For instruments discon-
nected from Mains power less than 24 hours, the aging rate is <6 x 10719 /day after a 24 hour warmup,

20verall accuracy of the Internal reference oscillator is a function of the time base calibration * aging rate * temperature effects T line
voltage cffeets. Typical tempersture and line voltage effects axe < x 1D'mfol3 and <5 x lﬂ'm +G, —10% line voltage chahge.

35tability and spectral pukty will be partially determined by characteristies of external reference oseillatar,

2Pox Qption D06 instruments, -~ +7 dBm,

1-2
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Table 1-1. Specifications (2 of 2).

FREQUENCY MODULATION CHARACTERISTICS

Peak Deviation (maximum): 10 MHz or f,,, , ¥ 5, Residual FM in FM and CW Maodes (noise and power

whichever is smaller. line related):

Rates (3 dB bandwidth typical): 100 kHz range, Residual FM in PP“ Detection
50 Hz to 10 MHz; 10 MHz tange, 1 kHz to 10 MHz. Made/Range Bandwidth

Frequency Response (relative to 100 kHz raté): 20 Hz—1kiz | 20 Hz-3kHz

100 kHz range, 2.0 4B, 100 Hz to 3 MHz.

10 MHz, range, 2,0 dB, 3 kHz to 8 MHz. CW and 100kHz 6 Hz—rms 12 Hz—rms
range

Sensitivity® (peak deviation per Vpk): 10 MHz range 10 Hz—rms 20 Hz~-rms
50 kHz/V, 100 kHz range.
5 MHz/V, 10 MHz range (maximum input 2 Vpk
into 50 ohms nominal). Accuracy Relative ta External Input Level (at 100 kHz
rate):”
Harmonic and Non-Harmonie Distortion:® </12% for +7% of range, +15 Lo +35°C.
rates <3 kHz, decreasing linearly with frequeney to £10% of range, 0 to +55°C.
5% at 20 kMz rate. <25% for 20 to 100 kHz rates. Incidental AM (rates <100 kHz): typically 1%.

REMOTE PROGRAMMING CHARACTERISTICS

Frequeney: Programmable over full range, 1 kHz Other: RF ON/OFF.

resolution.
Programming Format: HP-IB (Hewleit-Packard Interface

Frequency Modulation: OFF, 100 kHz; 10 MHz ranges. Bus).

GENERAL CHARACTERISTICS

Operating Temperature Range: 0 to 55°C. Power: 100, 120, 220, or 240V, +5%, —10%, 48—66 Hz
300 VA maximum.
Leakage: Meets radiated and conducted limits of Net Weight: 24.0 kg (53 Ib).
MIL-I.6181D. Dimensions: 613 mmD % 425 mmW x 146 mmHM
(24-1/8" x 16-3/47 x 5.3/4™).

-
2 Vpk gives maximum devistion on each range, Peak deviation is linearly controlled by varving input level hetween 0 and 2 Vpk.

B or curtain FM modulating frequencies, spurious signals (non-harmonic distortion) may oecur, After demodulation in an external
FM discrimlnator, the contribution to distortion of these spurious FM signals is typically less than 0.6%.

T¥or FM rates other than 100 kHz, add FM frequency response specification.
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MANUAL CHANGE SUPPLEMENTS (Cont'd)
errors in the manual. To keep this manual as cur-
rent and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest
Manual Changes supplement. The supplement for
this manual is keyed to this manual’s print date
and part number, both of which appear on the title
page. Complimentary copies of the supplement are
available from Hewlett-Packard,

1-20, DESCRIPTION

1-21. The HP Model 8671A Synthesizer has a fre-
quency range of 2000 to 6200 MHz. The output
level is specified to be greater than +8 dBm. The
frequency modulation mode is switch selectable at
the front panel. The frequency, modulation and RF
on/off can bhe remotely controlled using the HP-IB
programming format.

1-22. Frequency

1-23. Frequencies from 2000 to 6199999 MH=z
can be tuned from the front panel. Four frequency
resolution switches (100 and 1 MHz, and 10 and
1 kHz) make it convenient {o quickly tune any fre-
quency. The HOLD pushbutton disables the TUNE
control so the frequency cannot be changed
accidently.

1-24, Frequency stability is dependent on the time
base, that is, either an internal or external oscilla-
tor. The internal crystal woscillator operates at
10 MHz while an external oscillator must operate
at 5 or 10 MHz, The heart of the Synthesizer, a
Y1G tuned oscillator (YTO), is phase locked to the
time bage oscillator.

1.25. Output Level

1-26. The unleveled cutput of the Synthesizer is at
least +8 dBm. The level variation is less than 6 dB
across the entire frequency range.

1-27. Frequency Modulation

1-28. Frequency modulation is obtained with an
external modulation drive signal. The peak devia-
tion is linearly controlled by the amplitude of the
external signal. The switch selectable ranges are 0.1
and 10 MHz (sensitivity 0.05 and 5 MHz/Vpk).
The maximum allowable input is 2 Vpk.

1.29. The peak deviation is limited to 10 MHz ora
modulation index of 5, whichever is lower. Usable
modulation rates fall between 50 Hz and 10 MHz.

1-4

Model 8671A

1-30. Miscellaneous Outputs and Indicators

1-31. Phase-locked reference outputs of 10 and
100 MHz are available on the rear panel,

1-32. Six front panel status indicators make the
Synthesizer operation easier and aid in reducing
possible operator error.

1-33. Remote Operation

1.34, The Synthegizer iz fully programmable via
the Hewlett-Packard Interface Bus. In the remote
mode, front panel controls arc disabled except the
LINE switch.

1-35, OPTIONS
1-36. Electrical Options

1-37. Option 002, The internal 10 MHz crystal
reference is omitted,

1-38. Option 003, A special fan allows operation
on 400 Hz Mains,

1-39, Option 005, The Synthesizer’s RF output
connector 15 located on the rear panel. The mini-
mum output power is +7.0 dBm.

1-40, Mechanical Options

1-4]1. The following options may have been
ordered and received with the Synthesizer, If they
were not obtained with the original purchase, and
are now required, they must be ordered from your
nearest Hewlett-Packard office using the part num-
ber included in each of the following paragraphs.

1-42. Chassis Slide Mount Kit Option 006, This kit
is extremely useful when the Synthesizer is rack
mounted. Access to internal circuits and compo-
nents, or the rear panel, is possible without re-
moving the Synthesizer from the rack. Order HP
part number 1494-0017. When this kit comes with
the Synthesizer it is identified as Option Q06.

1-43. Front Handle Kit Option 907. Ease of han-
dling is increased with the front panel handles.
Order HP part number 5061-0089.

1-44. Rack Flange Kit Option 908. The Synthesizer
can be solidly mounted to the instrument rack
using the kit. Order HP part number 5061-0077,
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Mechanical Options (Cont'd)

1-45. Rack Flange and Front Bandle Combination
Kit Option 909, This kit is not a front handle kit
and rack flange kit packaged together. The combi-
nation is made up of a unigque part which accom-
plishes both functions. Order HP 5062-0083.

1-46. HP-IB COMPATIBILITY

1-47. The Synthesizer is compatible with HP-1B as
indicated by the following code: AHL, CP, DC1,
DTP, .4, LE@, PP2, RL2, SH1, SR1, T6 and TEJ.
An explanation of the compatibility code may be
found in the IEEE Standard 488-1975, “IEEE
Standard Digital Interface for Programmable
Instrumentation,”

1-48, For more detailed information relating to
programmable control of the Synthesizer, refer to
Section III in this manual.

1-49, SELECTING THE HP-IB ADDRESS

1-50. The IP-IB address switches are located with-
in the Synthesizer. The switches represent a two-
digital octal number. This number corresponds to
talk and listen address characters which an HP-IB
controller is capable of generating, A table in Sec-
tion 1 shows all HP-IB talk and listen addresses.
Alzo refer to the paragraph entitled HP-IB Address
and Parallel Poll Response Selection in Section 1.

1-61. ACCESSORIES SUPFPLIED

1-52. The accessories supplied with the synthesizer
are shown in Figure 1-1.

a. The line power cable may be supplied in
several combinations of plugs. Refer to Power
Cables in Section II.

h. Fuses with a 3.0A rating for 100/120 Vac
(HP 2100-G003) and a 1.5A raling for 220/240
Vace (HP 2100.0003) are supplied. One fuse is fac-
tory installed according to the voltage available in
the country of destination. Refer to Line Voltage
Selection in Section I1.

¢. There are four extender boards supplied
which aid in performance testing, adjusting, and
troubleshooting the instrument.

1. One 30 (15 x 2) pin extender board, TP
part numhber 08672-60117.

2. Two 36 (18 x 2) pin extender boards, HP
part number 08672-60020.

General Information

3. Omne 3-section [30 (15 x 2) pins per sec-
tion] extender board, HP part number
0B672-60016 (for use in the AZ As
sembly).

1-63. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-54. For Option 002 instruments, which lack an
internal frequency standard, an external reference
must be used. The performance of the external
reference should at least match the specifications
and in particular, the frequency accuracy' and
spectral purity of the HP Model 10544C Crystal
Oscillator. When using an external oscillator,
microphonics or line related spurious sighals may
increase.

1-55. An external signal source is required if fre-
guency modulation is desired. The source should
have a variable output of 0 to 2 Vpk into 50 ohms,
modulation rates up to 10 MHz, and distortion of
< 1%, The HP 651B and 654A function generators
are adequate for modulating the Synthesizer and
meel the stated requirements.

1-56. A remotely programmable audio source
would be convenjent for full remote conirol of
modulation levels and rates.

1-67. EQUIPMENT AVAILABLE

1-58. The Synthesizer has an HP-IE interface and
can be used with any HP-IB compatible computing
controller or computer for automatic systems
applications.

1.59, The 11712A Support Kit is available to aid
the user in maintaining and gervieing the Synthe-
sizer. It consists of cables, adapters, terminations,
pre-recorded programs, extender boards and a test
extender board.

1-60. The prerecorded programs are onh tape cas-
settes and ave for use with the HP 9530A Computing
Controller. The Output Register Test Board is
intended to aid in troubleshooting the frequency
control eircuits.

1-81. Refer to the 11712A Support Kit operating
manual for additional information. It may be
ordered through your nearesl Flewlett-Packard
office.

1 L. .
Frequency accuracy: necded 1 ppm;minimum reguiremuoent 10 ppa,

1-5
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1-62. RECOMMENDED TEST EQUIPMENT and servicing the Synthesizer. If any of the recom-
1-63. Table 1-2 lists the test equipment and acces- mer}ded equip.-m'ent is unav::ai.labl‘e, instruments with ‘!
gories recommended for use in testing, adjusting, equivalent minimum specifications may be used.

Table 1-2, Recommended Test Equipment (1 of 3)

Instrument Critical Specifications Recommended Model

Adapter APC.7 to Type-N Male HP 115254
(2 required) Frequency Range: 2—6.2 GHz

Amplifier,40 dB Frequeney Range: 5 Hz to 10 kHz HP 465A
Gain: 40 dB {2x100) into open eircuit

Analyzer, 8 Bit Display HFP 16014
Logic State Triggerable

Analyzer, Frequency Response: 20 to 40 kHz HP 3580A
Spectrum Bandwidth: 1 Hz minimum

Frequency Span Per Division: 5 Hz minimum
Amplitude Range: 0 to —70 dBm

Analyzer, Frequency Range: 10 kHz—100 MHz HP 8553B/8552B/141T
Spectrum Frequency Span: 0.1—100 MHz

Resolution Bandwidth: 30 Hz—300 kHz
Amplitude Range: +10 to =20 dBm

Vertical Sensitivity: 2 dB per division minimum

Frequency Range: 1 kHz—200 kHz HP 8556A
Frequency Span: 0—350 kHz

Analyzer, Frequency Range: 2—18 GHz HF 85654
Spectrum Frequency Span: 50 kHz to 200 MHz per division
Resolution Bandwidth: 30 Hz—300 kHz
Amplitude Range: +10 to —90 dBm

Vertichl Sensitivity: 2 dB per division minimurm

Attenuator 10 dB Steps HP 84958, Opt. 010
Range: 10 to 60 4B
2—6.2 GHz

5082

3 dB, fixed, Type-N, 5082 HF 8491R, Opt. 003
10 dB, fixed, Type-N, 508 HP 8491B, Opt. 010

Cable, semi- 5082, 3.6 mm (0.141 inch) diameter with compatible Locally Fabricated
rigid SMA connectors

Cable, HP.IB HP.IB compatible HP 10631A
Interconnect

Cable, Special (Special, see Figure 1-2) Locally Fabricated
Interconnect

P = Performance Tests, A = Adjustments, T = Troubleshoeting
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Tahle 1-2. Recommended Test Equipment (2 of 3}

Instrument

Critical Specifications

Recommended Model

Controller,
HP-IB

HP-IB Compatible

HP 9830A

Counler,
Frequency

Range; 100 kHz to 6.2 GHz
Resolution: 10 Hz

HP 53404

Coupler,
Directional

24 dB directivity minimum, 2 to 6.2 GHz
Type N Connectors

HP 11691D

Current
Probe, AC

Frequency Range: 2-35 MHz

HP 1110A

Discriminator,
FM

Low Pass Filters

Shorting Board

Frequency Range: 10 kHz to 10 MHz
Audio Frequeney Response: to 3 MHz
Sensitivity: 0.01V

1 MHz Butterworth
10 kHz Butterworth

HP 5210A

Included with HP 52104
included with HP 52104
Included with HP 52104

Filter, l.ow Pass

1 kHz Buiterworth, 50 ohms
Conneetors: BNC jack, BNC plug

3 kHz Butterworth, 50 ohms
Connectors: BNC jack, BNC plug

CIR-Q-TEL
FLT/21B-1K.5/60-3A/3B

CIR-@Q-TEL
FLT/21B-3K-5/560-3A/3B

Mixer, Double
Balanced

2—6.2 GHz response

RHG DM1-18

Oscillator,
Sweep

Center Frequengy: 150—200 MH=
Center Frequency Resolulion: 0.1 MHz
Sweep Range: 10 and 200 MHz

HF 86220A/8620C

Oscillator, Test

Level: 2 Vpk minimum into 5052
Range: 2 kHz to 1 MHz

HP 651B

Oscilloscope

Divide by 10
Probe

Vertical Amplifier Response: De to 50 MHz
Vertical Amplifier Sensitivity: 0,05 to 0.5 V/div
Dual Channel

FExternal Triggering

Horizontal Input

Compatible with 1801A

HP 180C/1801A/1821A

HFP 100014

Pads, Foam
2 required

43 x 58 ¢m (17 x 23 inches) 5 em (2 inches) thick

#P =~ Performance Testa, A = Adjustmcents, T = Troubleshooting
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this data is the basis for all future {requency changes, it is also stored in the
Protected Register (Register 1) and displayed by the front panel.

The frequency (2—6.2 GHz) is displayed and stored as 8 BCD digits (10 GHz* to
1 kHz) and the ¥T'O Loop tunes from 2—6.2 GHz. Frequency changes occur dur.
ing a data cyele which is initiated by turning the TUNING eontre], pressing the
PRESET button, or remotely programming a new frequency. During each data
cycle the Controller operates on the frequency stored in Register 1 as follows:

In Local when the TUNING conttol is turned:
® Add 21 to the digit selected by the resolution button.
® [pdate the display,
# Shift the new frequency data into Register 3.
& Stop!
In Local when PRESET is pushed:
® (Clear Register 1,
Add 3 to the 1 GHz digit.
& Ipdate the display.
& Shift the new frequency data (3 GMx) into Register 3.
® Stop!
In remote when a new {requency is programmed:
# Shift the new freguency into Repgister 1.
#* Update the display.
* Shift the new frequency into Register 3.

A data cycle begins when the GO line goes true, The cloek generator produces
timing signals as shown bhelow:

p— BEGIN DATA CYCLE ENG DATA CYCLE—tam|
! |

I
:
T
‘

[
CLK3I GOES HIGH ONLY 1F THERE ARE ND FREQUENCY ERRURS

Clock Generator Outputs

Starting with the 1 kHz digit, CLEK1 shifts the frequency data serially out of
Register 1 and inte the *1 adder. The adder adds or subtracts 1 from the digit
selected by the RESOLUTION buttons, The new frequency goes to three places:
the front panel display, back into Repister 1, and into Register 2, Then LEFT
goes high, changing Register 2 to the left shift modes, and the second half of
CLEKZ serial shifts the data (starting with the 10 GHz digit), through the divider.
The divided frequency is shifted back into Register 2, If a remainder exists, an-
other data eyeie will commence and the 1 kHz digit of the frequency in Register
1 will be changed and the division will again occur. This process continues until
an evenly divisible frequency is obtained. When the remainder is zero, CLK3
parallel shifts the data into Register 3 where it is decoded and applied to the
phase-lock loops.

*Always rera,

g -5ah
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Installation

SECTION il
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides the information needed
to install the Synthesizer. Included is information
pertinent to initial inspection, power requirements,
line voltage selection, power cables, interconnec-
tton, environmeoent, instrument mounting, storage
and shipment.

2-3. INITIAL INSPECTION

WARNING

To avoid hezardous electrical shock, do
not perform electrieal tests when there are
signs of shipping damage to any portion of
Lhe outer enclosure (covers, panels, meters),

2-4. Inspect the shipping container for damage, If
the shipping container or cushioning material is
damaged, it should be kept until the contents of
the shipment have been checked for completeness
and the instrument has been checked mechanically
and electrically. The contents of the shipment
should be as shown in Figure 1-1. Procedures for
checking electrical performance are given in Sec-
tion IV, If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument
does not pass the clectrical performance test,
nelify the nearest HHewlett-Packard office. If the
shipping container is damaged, or the cushioning
material shows signz of stress, notify the carrier as
well as the Hewlett-Packard office. Keep the ship-
ping materials for the carrier’s inspection,

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

2-7. The 8Bynthesizer requires a power source of
100, 120, 220, or 240 Vac, +5% to —10%, 48 to 66
Hz single phase {for Option 003 instruments, 400 Hz
single phase and 120 Vac, +5%, —10% only). Power
consumption is approximately 300 volt-amperes.

This is @ Safety Cluss [ product (provided
with a proteclive earihing lerminal). An
uninterruptible safety earth ground must

be provided from the main power source (0
the produce input wiring terminals, power
cord, or supplied power cord sel. Whenever
it s likely that the protection hes been
impaired, the product must be made
inoperative and be secured against any
unintended operation.

If this instrument is to be energized vie an
autotransformer for voltage reduction, make
sure the common terminal is connected to
the ecarthed pole of the power source,

2-8. Line Voltage and Fuse Selection

CAUTION

BEFORE PLUGGING THIS INSTRUMENT
into the Mains (line) voltage, be sure the
correct voltage and fuse have been selected.

2-9, Verify that the line voltage selection card and
fuse are matched to the power source. Refer to the
instructions in Figure 2-1, Line Voltage and Fuse
Selection,

Oparating voltage is shown
in module windaw,

SELECTION OF QPERATING VOLTAGE

1. Dpen cover door, pull the FUSE PULL lever
and rotate to left. Remove the fuse.

. Remove the Line Voltage Selection Card.
Position the card so the line voltage appears
at tap-teft corner. Push the card firmly into
the slot.

. Rotate the Fuse Full lever to its normal posi-

tion. Insert a fuse of the correct value in the
holder. GClose the cover door,

Figure 2-1. Line Voltage and Fuse Selection
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2-10. Power Cable

WARNING

BEFORE CONNECTING THIS IN-
STRUMENT, the protective earth termi-
nals of this instrument must be con-
nected to the protective conductor of
the (Mains) power cord, The Mains plug
shall only be inserted in a socketl outlet
provided with a prolective earth contact.
The protective action must not be neg-
ated by the use of an extension cord
fpower cable) without & protective con-
ductor (grounding).

2-11. This instrument is equipped with a three-
wire power cable. When connected to an appro-
priate ac power receptacle, this cable grounds the
instrument cabinet. The type of power cable plug
shipped with each instrument depends on the
country of destination. Refer to Figure 2-2 for
the part numbers of the power cable available:

2-12. HP-IB Address and Parallel Poll Response
Selection

2-13. In the Synthesizer, the HP-IB talk and listen
addresses and the parallel poll senge and response
lines are switch selectable. The following procedure
explains how the switches are to be set. Refer to
Table 2.1 for a listing of the talk and lsten
addresses.

Model 8671A

2-14. To change the HP-IB address or to select a
different parallel poll response, the top cover of
the Synthesizer and the A2 Assembly’s protective
cover must be removed.

a, Disconnect the line (Maing) power c¢able,

b, Remove any HP-IB cables or connectors
from the HP-IB connector.

¢. Remove the Synthesizer's top cover and
the A2 Assembly’s protective cover. Refer to the
Dizazzembly and Reassembly Procedures in Section
VIII.

d. If the parallel poll sense or response
gwitches are to be changed, remove the A2A9
Board Assembly.

e. Belect the new address as shown in Table
2.1. The locations of the switches are shown on
Figure 2-3. The HP-IB ADDRESS SELECT switch
settings (for 82 and 53) are in the octal code. For
example, the factory selected addresses are set to
23 (binary 10 011; equivalent to bits b5 thru bl
on the table), Therefore, the listen address is *3°
and the talk address is ‘S".

f. The PARALLEL POLIL SENSE switch
(54} is set to either the OFF, 0 (zero),or 1 (one)
position. In the zero position, the less positive level
indicates an affirmative response to the poll.

260V
OPERATION

250V
OPERATION

<X
PLUG™: NZ5S 198/A5C112
CABLE™: HP 8120-1369

PLUG*: SEV 1011.1958-24507
TYPE 12
CABLE™: WP §120-2104

250v
OPERATION

125V
OPERATION

PLUG*: NEMA 5-15P
CABLE*®: 8120-1378

PLUG*: NEMA G-15P
CABLE™: HP 8120-0698

250V
OPERATION

PLUG™: CEE7-VII
CABLE*: HP 8120-1689

PLUG*: CEEZ2-V1

CABLE*; HP 8120-1860

250V
OPERATION

250V
OPERATION

PLUG*: BS 1363A
CABLE: HP 8120-1351

*rhe number shown for the plug is the industry identifier for the plug only.
The nember shown for the eable is an HP part number for a complete cable including the plug.

Figure 2-2. Power Cable and Mains Plug Part Numbers
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Table 2-1. USA Standard Code for Information Interchange (ASCI))

0 0 0 0
0g 0, g | U

i
1 0y

Column-=

Row |
1]

1

2

NOTE 3

NOTE 1: HPIB valid LISTEN addresses
NOTE 2: HP-JB valid TALK addresses
NOTE 3:  Logic 1 - V0, Logic 0 = 45V
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HP-I1B Address and Parallel Poll Response
Selection {Cont'd)

g. The PPR ({Parallel Poll Response) switch
(51) is used to select one of eight lines (one of 1 thru
5). The selected line passes the Synthesizer’s ye-
sponse to the parallel poll to the HP-IE controller,

h. Re-install the A2A9 Aszsembly.

i. Replace the A2 Assembly’s protective
cover and the Synthesizer’s top cover.

j. Connect the line (mains) power cable to
the Line Power Module; connect the HP-IB cable
to the HP-IB connector.

2-15. interconnections. Interconnection data for
the Hewlett-Packard Interface Bus is provided in
Figure 2-4.

2-16. Mating Connectors

2-17. Interface Connector. The HP-IB mating con-
nector is shown in Figure 2-4.

2-18. Coaxial Connectors. Coaxial mating connec-
tors used with the Synthesizer should be 530-ohm
Type-N and BNC male connectors that are compat-
ible with {hose specified in US MIL-C-39012.

2-19. Operating Enviroment

2-20. The operation environment should be within
the following limitations:

Model 8671A

Temperature: 0 to +55°C
Humidity: <95% relative
Altitude: <C4570 metres (15 000 feet)

NOTE

Some output level and modulation
characteristics are guaranieed only be-
tween 15 and 35°C. Refer to Table 1-1,
Specifications.

2-21. Bench Operation

2.22. The instrument cabinet has plastic feet and
fold-away tilt stands for convenience in bench
operation. (The plastic feet are shaped to ensure
self-aligning of the ingtruments when stacked.) The
tilt stands raise the front of the instrument for
eagler viewing of the control panel.

2-23. Rack Mounting

WARNING

The Synthesizer is heavy for its size
24.0 kg, 53 Ib). Care must be exercised
when lifting to avoid personal injury.
Use the eguipment slides when rack
mounting, ‘

2-24. Rack mounting information ig provided with
the rack mounting kits, If the kits were not ordered
with the instrument as options, they may be
ordered through the nearest Hewlett-Packard office.
Refer to the paragraph entitled Options in Sec-
tion [,

o TR

® @

R —
HP-16
ADDRESS SELECT

PARALLEL
POLL SENSE

PARALLEL
POLL RESPONSE

)

[

Figure 2-3. Loeation of HP-1B Address and Parallel Poll Switches

‘
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SIGNAL GROUND SHIELD =—— CONNECT T0
PIO TWESTED PAIR WITH 11 AT R
PIO TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/0 TWISTED PAIR WITH 9 I7G
DEAR TERMINATION 1 P10 TWISTED PAIR WITH 8 NDAC
TWISTED PAIR PIO TWISTED PAIR WITH 7 NRFD
PO TWISTED PAIR WiTH 6 DAV
REN EOI
D108 D104
p107 D103
D106 D102

0105 D101

TYPE 57 MICROR | BBON
CONNECTOR

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible,
t.e., the true (1) state is 0.0 Vdc to +0.4 Vdc and the false (0) state is
+2.5 Vdec to +5.0 Vde.

Programming and Output Data Format
Refer to Section I1I, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HP 10631A, 0.9 metres (3 ft.), HP 10631B, 1.8 metres (6 ft.)
HP 10631C, 3.7 metres (12 ft.)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus System may contain no more
than 1.8 metres (6 ft.) of connecting cable per instrument.

The maximum accumulative fength of connecting cable for any
Hewlett-Packard Interface Bus System is 20.0 metres (65 ft),

Figure 2-4. Hewlett-Packard Interface Bus Connection
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2-25. STORAGE AND SHIPMENT
2-26. Environment

2-27. The instrument should be stored in a clean
dry environment, The following environmental lim-
itations apply to both storage and shipment:

Temperature: —55 to +75°C

Humidity: < 95% relative
Altitude: <15 300 metres (50 000 feet).

2-28. Packaging

2-29. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,
and full serial number. Also mark the container
FRAGILE to assure careful handling. In any cor-
respondence refer to the instrument by model
number and full serial number,

Model 8671 A

2-30. Other Packaging. The following general in-
structions should be used for re-packaging with
commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the service re-
quired, return address, model number, and full
sertal number.)

b. Use a strong shipping container. A double
wall carton made of 2.4 MPa (350 psi) test material
is adequate,

¢. Use enough shock-absorbing material (75
to 100 mm layer; 3 to 4 inches) around all sides of
instrument to provide firm cushion and prevent
movement in the container. Protect the control
panel with cardboard.

d. Seal the shipping container securely,

e. Mark the shipping container FRAGILE to
assure careful handling.
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SECTION 111
OPERATION

3-1. INTRODUCTION

3-2. This sectlon explains how to operate the Syn-
thesizer. Included are descriptions of front and
rear panel controls, connectors and indicators,
operator’s checks, operating instructions, and oper-
ator’s maintenance.

3-3. Local operating instructions begin with para-
graph 3-8. Remote operation with the Hewlett-
Packard Interface Bus (HP-IB) is explained begin-
ning with paragraph 3-14,

3-4, PANEL FEATURES

3-5. The front and rear panel features of the Syn-
thesizer are shown in Figures 3.1 and 3-2 and are
described in Tables 3-1 and 3-2.

3-6. OPERATOR’S MAINTENANCE

3-7. The only maintenance the operator should
normally perform is the replacement of the pri.
mary power fuse (F1l) located in the Line Power

Module Assembly € (A3A11) shown in PFigure

3-2. For instructions on how to change the fuse,
refer to Section II, Line Voltage Selection,

3-8. LOCAL OPERATION

3-9. A procedure for verifying the major functions
of the Synthesizer is provided in Tables 3-3 and 3-4.
The procedure is divided into two parts: Local QOp-
erator’s Checks and Local Operating Instructions.
The Local Operator's Checks should be performed
first to verify proper operation of the Synthesizer.
The Local QOperating Instructions explain how to
set. and use the various conirols on the Synthesizer,

WARNINGS

Before the instrument s switched on, all
protective earth  terminals, extension
cords, auto-transformers and devices
connecled to it should be cannected to a
protective g¢arth grounded socket. Any
interruption of the protective earth
grounding will cause a potential shock
hazard that could result in personal
injury,

Only fuses with the required rated cur-
rent and specified type should be used.
Do not use repaired fuses or short cir-
cuited fuseholders. To do so could cause
a shock or fire hazard,

CAUTION

Before the ingtrument is switched on, it
must be get to the voltage of the power
source, or damage to the instrument may
result.

3-10. Local Operator’s Check

3-11. Table 3-3 provides general instructions for
checking the operation of the Synthesizer via the
front and rear panel controls.

3-12. Local Operating Instructions

3-13. Table 3-4 provides general ingtructions for
operating the Synthesizer via the front and rear
panel controls,

3-14. REMOTE (HP-IB) OPERATION

3-15, The Synthesizer can be operated through the
Hewlett-Packard Interface Bus (HP-IB). For further
information about the HP-IB, refer to IEEE Stand-
ard 488-1975, the Hewlett-Packard catalog and the
booklet “Improving Measurements in Engineering
and Manufacturing”’ (HP part no. 5952-0058). Syn-
thesizer compatibility, programming, and data for-
mat is described in the paragraphs which follow,

3-16. Synthesizer Talk and Listen address, and
Parallel and Serial Poll response selection is de-
scribed in Bection II.

3.17. For Synthesizer remote checkout and
troubleshooting, refer to the Remote Operator’s
Check and the HP-IB Diagnostic Program in Sec-
tion VIII. The Remote Operator’s Check verifies
that the Synthesizer’s functions can be programmed
while the HP-IB Diagnostic Program tests the Bus
functions of the Synthesizer.

3-18. Compatibility ,
3-19. The Synthesizer is fully programmable with
31
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cm,,;a-:,«su,%l

| 8671A SYNTHESIZER
HEWLEYT- RD

r— RF QUTPUT —j

T

:r—"""—“*-*-‘_—-- FREQUENCY RESOLUTION

FM DEVIATION MHz | B .
OFF 1 0 : ! TuninG

2V FEAH=FULL DEV

Figure 3-1. Front Panel Connectors, Controls, Switches, and Displays
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Figure 3-1. Front Panel Connectors, Controls, Switches, and Displays
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Table 3-1. Front Panel Features

FRONT PANEL FEATURES

RF annunciater: ON-OFF indicates whether the
RF OUTPUT () is on or off. This can be con-
trolled by the RF switch or remotely pro-
grammed .

o FM annunciater: indicates either a 0.1 or 10 MHz
deviation range for 2 Vpk as determined by the
position of the FM DEVIATION MHz switch
or remotely programmed, OVER MOD indicates
an input signal greater than 2 Vpk at fthe FM IN-
PUT connector or the modulation index is
greater than 5.

€) FREQUENCY MHz: LED display indicates the se-
lected frequency.

o Freguency Resolution Light Bars: indicate the
frequency tuning resolufion selected by the
FREQUENCY RESOLUTION keys o . The
fiest light bar indicates 100 MHz resolution, the
second indicates 1 MHz, the third indicates 10 kHz,
and the fourth indicates 1 kHz resolution. All the
light bars to the left of the one selected will light
when the selected FREQUENCY RESOLUTION
key o is pressed,

o STATUS Block: annunciators display the internal
conditions of the Synthesizer.
QVEN: indicates that the crystal oven has oot
reached operating temperature when [it.

QUT OF RANGE: indicates an out of range (il-
legal) frequency has been remotely programmed
when Jit,

REMOTE:; indicates the Synthesizer has been
set to remote operation by an HP-IB controller
when lit.

STANDBY: indicates that power has been ap-
plied but the LINE switch is it the
STANDRBY position when lit.

NOT PHASE LOCKED: indicates that one or
maore of the phase lock loops are unlocked or
the RF switch m is in the QFF position,

INTERNAL REF OFF: indicates when the rear
panel INT-EXT switch @) (see Figure 3.2} is
in the EXT position when lil.

@ HOLD key: disables the TUNING control {f}) on
the front panel to hold the selected freqnecy and
extinguishes the Frequency Resolution Light Bars

o PRESET {3 GHz) key: setsfrequency to 3 GHz and
extinguishes the Frequency Resclution Light Bars
without changing any other front panel controls.

LINE switch: applies power to the Synthesizer
when set to the ON position; power 15 supplied to
the crystal oven and the battery charger ¢ircuit in
the STANDEBY position.

e FREQUENCY RESOLUTION keys: selects tuning
resolution in 100 MHz, 1 MHz, 10 kHz, or 1 kHz
steps. The HOLD key clears any frequency
resolution selected,

@ TUMING eontrol: changes the Synthesizer’s output
frequency in the resolution selected by the FRE-
QUENCY RESOLUTION Kkeys o .

0 FM INPUT connector: aceepts a maximum 2 Vpk
external modulation signal with a 50 ohm impe-
dance. Deviation varies linearly with the input sig-
nal. Deviation ranges are controlled by the FM
DEVIATION switch f)) .

) FM DEVIATION switch: selects the peak deviation
that is obtained with a signal applied to the FM
INPUT connector o . The peak deviation range
is displayed on the FM annunciator . FM
deviation range is a programmable function.

@ RF OUTPUT connector: 30 ohm Llype-N female
connector supplies the RF output over the entire
frequency range of 2 to 18 GHz.

RF switch: completely turns off the RF output
when in the OFF position. This condition is dis-
plaved in the RF annunciator and causes the
NOT PHASE LOCKED annunciator in  the
STATUS Block 0 to illuminate. When the ON
posilion 15 selected, the Synthesizer returns Lo
normal operalion, The funclions of the RIY swilch
are programrnable.



https://www.manualsplus.com/

Model B671A

Operation

Tahfe 3-2. Rear Panel Features

REAR PANEL FEATURES

0 HF-IB connector: connects the Synthesizer to
Hewlett-Packard Interface Bus for remote opera-
tion, When in remote operation, the STATUS
Block o (see Figure 3.1) REMOTE annun-
ciator illuminates,

€ 100 MHz DUT (A3J7): 0 dBm (nominal) into 50
ohms, (Can be used as an external time base and
for troubleshooting.

€ RF OUT (A3J6): only for Option 004 and 005,
50 ohm type N ouiput connector (see Table 1.1
for Option information),

@) 10 MHz OUT (A348): 0 dBm (nominal) into 50
ohms. Can be used as an external time base and for
troubleshooting.

@ FREQ STANDARD Qutput (A3J9): 10 000 MHz
into 50 ohms at +7 <Bm (nominal) from the inter-
nal frequency standard except when INT/EXT
switch @ is in the BXT position,

[T
Somnieton

FOR R i
ACOKORN RELELT]
HFDARATION

Tom caven

L@

€) FREQ STANDARD INT/EXT switch: normally
left in INT position. Removes power from internal
frequency standard in EXT position.

o Jumper {A3W3): normally connects Freguency
Standard Output (ASJ9) to Frequency Standard
Input (A3J10).

€) FREQ STANDARD Input {A3J30): normally con-
nected through A3W3 to A3J9. Also used to con-
nect an external frequency standard of 5 or 10 MHz
at 0 dBm to the Synthesizer.

Line Power Module: permits operation from 100,
120, 220, or 240 Vac, The number visible in the
window displays the nominal line (Mains) voltage
for which the Synthesizer is set (see Figure 2.1),
The protective grounding conductor ¢onneets to
the Synthesizer through this module. The line
power fuse (A3F1) is part of this module and is
the only part to be changed by the operator.

Figure 3-2. Rear Panel Controls, Connectors, and Indicators
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Table 3-3. Local Operator's Checks (1 of 2)

INITIAL CONDITIONS

1. Cheek that the LINE switch o (Figure 3-1) is in STANDBY and remove the power cable from
the Line Power Module o (see Figure 3-2).

Check that Line Power Module o {see Pigure 8-2) is set to the nominal line voltage to be used
and that the fuse is the correct value and type.

Sel the front panel controls #and switches as follows:

@ 1 EVIATION MHz selector

€ rF switch

Set the rear panel controls and cables as follows:

oFREQ STANDARD INT/EXT switch . . . . . INT
@ jovper (A3W3) . . . . . . . . . . . . Connects A3 to ASJ10

OPERATION

1. 8et the LINE switch o to ON and check for the following conditions:
oRFannunciator e -« « +« . . . . OFF
OFMannunciamr. .+« + +« . . . . OFF

o FREQUENCY MHz display . . . . . . some frequency between 2--6.2 GHz (if
frequency display is not stable, press PRE-
SET (3 GHz) @)-

OF‘requency Resolution Light Bars . . . . extinguished

o STATUS annunciators

OVEN . . . . . . . . . . . . . maybelit and will extinguish when the
reference oscillator oven operating
temperature is reached.

NOTPHASELOCKED. . . . . . . . illuminated

Press PRESET (3 GHz) key @)) and FREQUENCY display @) should now indicate
3000.000 MHz.

Press one at a time, the four FREQUENCY RESQLUTION kevs o and the Frequency
Resolution Light Bars o should light one at a time and remain 1it. Rotate the TUNING contol
@ clockwise and then counterclockwise and note that the digits displayved in the FREQUENCY
display o increase and then decrease in order as the TUNING control @ is turned. Perform
this step as each of the four FREQUENCY RESOLUTION keys o are pressed, The first key
on the left produces resolution in 100 MHz steps, the second key 1 MHz steps, the third key

10 kHz steps, and the fourth key 1 kHz steps, Pressing the fourth key first will eause all four of
the Frequency Light Bars o to light and will produce 1 kHz tuning resolution. Pressing the
HOLD o kev causes the Light Bars o to extinguish and prevents the TUNING control @
from changing the frequency displayed.

Connect the microwave frequency counter to the Synthesizer as shown in Figure 3-3.
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Tahle 3-3. Local Qperator’s Checks (2 of 2)

Set the RF switch () to ON. 1f the STATUS Block @) annunciator OVEN is extinguished, the
NOT PHASE LOCKED annunciator should also extinguish, The frequency counter should indicate

the same frequency (£1 counl) as shown on the Synthesizer’s display o

Note the frequency on the FREQUENCY MHz display o . Disconnect Mains power. Leave the

Synthesizer in the unplugged condition for at least 30 seconds,

Reconnect Mains power. The FREQUENCY MHrz display o should display the same fre-
quency as was displayed in step G, The STATUS Block o annungiator QVEN should light for

a few seconds.

MICROWAVE

TEST OSCILLATOR SYNTHESIZER FREQUENCY
COUNTER

RF FM INPUT
QUTPUT

STEP B

Figure 3-3. Operator’s Frequency and Modulation Checks Test Setup
Connect the test setup as shown in Figure 2-3. Set the test oscillator’s frequency to 2 MHz,
Set the FM DEVIATION switch @ to 10 MHz, The FM annunciator o 10 will light.,
[nerease the test oscillator’s output from 0 Vrms to approximately 2 Vims. The FM anhun-
clator o OVERMOD will light when there 15 over modulation or an input signal greater than

2 Vpk,

Disconnect the test setup.
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Table 34, Local Operating Instructions (1 of 2)

SETTING FREQUENCY

L.

SETTING FREOUENCY MODULATION

1.

 The FM annunciator )) OVERMOD and possibly the STATUS Block () annunciator NOT

Be sure Synthesizer is set to logal, Make sure the internal reference is seleeted or an external
reference is connected to A3J10.

Set front panel controls and switches to the following positions:

@rvEswitch . . . . . . . . ON

€ FREQUENCY RESOLUTION
keys. . . . . . . . . . toresolution desired and displayed on Frequency
Resolution Light Bars

@TUNING comfrel . . . . . . . tofrequency desired as displayed on Freguency

readout e

@uopkey. . . . . . . . . pres pushbutton, the frequency desired is now held
@rrsviten . . . . . .. . . ON
@) FMDEVIATION. . . . . . . asdesired

Connect a modulation sourge with 2 50 ohm output impedance to the FM INPUT connector 0

Set the oscillator’s output to less than 2 Vpk and at the modulation frequency desired.

Get the FM DEVIATION switch @ to correspond to the desired deviation range.

An input of 2,0 Vpk or 1,414 Vrms represents full scale modulation voltage. Adjust the input

voltage to obfain the desived deviation.

PHASE LOCKED will light to indicate that an over-modulation condition exists. This can oceur if an
input signal of greater than 2 Vpk is applied, or if the maximum allowable modulation index is

exceeded,
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Tahle 3-4. Local Bperating Instructions (2 of 2)

OPERATION WITH AN EXTERNAL STANDARD

Remove Jumper () (A3W3) from the FREQ STANDARD EXT connector () (43J10), and
set the FREQ STANDARD INT/EXT switch {{J) to EXT.

Connect an external frequency standard of 5 or 10 MHz, 0 dBm (nominal) into 50 ohins impedance
to the FREQ STANDARD EXT connector ) (3710},

On the front panel (see Figure 3.1) set all switches and controls as follows:
© o nEswiter . . ... .. ... ON
@ FMDEVIATION switch. . . . . . . as desired
Orrswiten . . . . . . . .. .. on

The front panel displays should indicate as follows:

o RF anpunciator . . . . . . . . . ON

o FM annungjater . . . . . . . . . asdegired

o FREQUENCY MHz display . . . . . frequency desired, set by the TUNING
control

o Frequency Resolution Light Bars . . . barslighted for resolution desjred selegted by
Frequency Resolution selectors

© staTUSannunciator . . . ., . . INTERNAL REF OFF

The NOT PHASE LOCKED annunciator wili light if the external reference is not of sufficient
accuracy in frequency or has an insufficient power level. The external reference must be within

=100 Hz of 10 MHz for reliable loeking to oceur.

The Synthesizer may now be used for any of its normal operations,
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Compatibility (Cont’d)
the HP-IB. Front panel functions except the LINE
awitch can be programmed.

3-20. The programming capability of the Synthe-
sizer will be described in terms of the twelve bus
messages found in Table 3-5.

3-21. Local/Remote and Remote/Local Mode
Changes

3-22. The Synthesizer can communicate over the
bus when in remote or local. In remote, the
Synthesizer's controls are disabled and the Synthe-
sizer can be addressed to talk or listen. When ad-
dressed to listen the Synthesizer will respond to
the Data, Clear (81DC), Local, Clear Lockout/Set
Local, and Abort Messages, When addressed to talk,
the Synthesizer automatically stops listening and
sends a status byte over the eight data lines and
will respond to the Abort message. Also, the Syn-
thegizer can send a service request (SRQ@) and
respond to serial and parallel polls. In loeal, the
Synthesizer is fully controlled by the front panel
but will respond to serial or parallel polls, its talk
address, and will send a service request (SRQ).

3-23, Addressing. The Synthesizer interprets the
biyte on the bus’ eight data lines as an ASCII ad-
dress or command if the remote enable line (REN)
is true, the bus is in the command mode — atten-
tion line (ATN) ig true, and interface clear line
(IFC) is false. The Synthesizer’s talk and listen ad-
dresses are switch selectable as described in Section
II. Referring to Table 2-1, characters in columns 2
or 3 are valid listen addreszzes, characters in columns
4 and 5 are talk addresses, and characters in column
1 are commands: device clear (DC), serial poll en-
able (SPE}, and serial poll dizable (SFD).

3-24. Programming the Local to Remote Mode
Change. The Synthesizer will switch to Remote
only when addressed to listen, When first switched
to remote the REMOTE lamp lights but nothing
else will change from the front panel control set-
tings until the Synthesizer receives a data message
string. Once in remote, the Synthesizer can be un-
addressed with the unlisten clear or abort messages,
addressed to talk, re-addressed to listen, or pro-
grammed to return to local,

3-25. Programming the Remote to Local Mode
Change. The Synthesizer will return to local when
the local or clear lockout/set local messages are
sent by the controller, The clear lockout/set local
message sets the remote enable line (REN) false.

3-8
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3-26. DATA Messages

3-27. The Synthesizer communicates on the bus
primarily with data messages. It responds to data
messages that program frequency, RF output, and
FM. (It sends a byte that describes status.) Data
messages consist of one or more bytes sent over
the bus’ & data lines when the bus is in the data
mode. The Synthesizer receives data messages when
addressed to listen and sends a status byte when
addressed to talk,

3-28. Receiving DATA Messages

5-29. The Syntheszizer will receive data messages
when addressed teo listen. The data message string
or program string consists of one or more ASCII
characters arranged as a program code followed by
arguments or as program code alone or argument
alone depending on the desired results.

3-30. Data Input Format. The program string syn-
tax is as shown below.

RF
Frequency M Output

{CcmtrollarTalk ]' [CX...XCX][CX]] CX1

Synthesizer Listen

WHERE: C = PRQGRAM COOE
X = ARGUMENT OR FREQUENCY DIGIT

(The brackets are not included in an actual string,
They are shown to clarify the example.)

For example, to program the three functions for
5.596365 GHz, FM OFF, and RF ON, write the
string as shown in the example below,

Durmry Argument
Frequency Digits

Fi Qff
l_ RF On
}, Q55963662 NJO';

Cade For
RF Cutput

Code For FM
Frequengy Execute

Contraller Talk
Synthesizer Listen

Code For 1 GHz

The Synthesizer ignores carriage returns, line feeds,
spaces, commas, and decimal points. Paragraph
3-34 has more information on program codes. All
functions may be programmed together as shown
or separately as will be described in detail in the
following paragraphs.

3-31. Programming Frequency. The BSynthesizer
accepts any frequency within its range to 8 signifi-

&
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Tahle 3-5. Message Reference Table

Operation

Message and Identification

Applicable

Command and Title

Response

Data

Yes

T6 Talker, L4 Listener,
AH1 Acceptor Handshake
SI11 Source Handshake

Synthesizer changes frequency, RE output,
and modulalion.

Trigger (DT

Device Trigger

Synthesizer does not respond to a Device
Trigger.

Clear {DC1)

DCL Deviee Clear

SDC Selected Deviee Clear

The Synihesizer responds to a DCL ar 8DC
command by setting frequency to 3 GHz,
madulation to off, and RF off.

Remote (RL2)

REN Remole Enable

Synthesizer goes to remote when the REN
line is true and the Synthesizer is first
addressed to listen,

Local (RL2)

GTL Go to Local

Synthesizer goes to local when a GTL
command is received. The frequency
does not change bul the front panel
controls determine the other
functions.

Loeal Lockout (RL2)

LLO Local Lockout

Synthesizer does not respond to the LLO
command,

Clear Lockout/
el Local (RL2)

REN Not Remote Enable

Synthesizer goes to local when REN
goes false.

Pass Control/Take
Control {CQ)

Controller

The Synthesizer cannot act as a controller,

Require Service (SR1)

SRQ Serviee Request

The Synthesizer sets the SRQ line true
when unlocked, FM overmodulated, or
out of range (frequency).

Status Byte

SPE Serial Poll Enable

5PD Serial Poll Disable

The Synthesizer responds to a serial poll by
sending a status byte,

Atalus Bit (PP2)

PF Parallel Poll

The Synthesizer responds to a paraliel poll
by sending a status bit on a switch-selected
data line.

IFC Interface Clear

The Synthesizer stops listening or talking,

NOTE

Complele HP-IE copabilily as defined in IEEE Std. 488 is DCI, RL2, 11,
PP2 TE6 L4, AH!I SHI PT@ C@.
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Receiving Data Messages (Cont'd)

cant digits, Use the information in Figure 3-4 and
Table 8-6 to write the program string with the fol-
lowing syntax:

Frequency Digits
Dummy Argument

CX ... XCX

| T—Stands For Frequency Execute Code

Stands For Program Code For
Most Significant Digit Being Proprammed

Within the Synthesizer, frequeney information is
stored in two separate blocks. One block is for the
1 GHz through 10.MHz digits; the other block is
for the 1 MHz through 1 kHz digits. Programming
within one bloek does not change the other hblock.
Figure 3-4 illugtrates this; use it as a guide to make
frequency programming more efficient,

Model 8671A

Tabte 3-6. Frequency Program Codes
and Arguments

Program Codes Arguments

1 GH= Q
1 MHz T
100kHz U
10 kHz Vv
w
Z

¢ through &

Frequency

1 kHz
EXECUTE

3-32. Programming FM. The S8ynthesizer responds
to a program code for FM and arguments for two
ranges of modulation or FM off (Table 3-7). The
program string is arranged as follows:

Argument

NX
_]_— Program Code For EM

FREQUENCY
FROGRAM
CODES

FREGUENCY
ARGUMENTS

FREQUENCY

EXECUTE
PROGRAM

o

9]

CODE

oUMMY

ARGUMENT

ADDRESS —

L w

/

——Z 0

DIGITS —w=— 10

10

A Y

I )
GHz MHz

|
kHz

reans that for a given program cade, this digit will change (to zerp if not programmed).
means that the digit will change only if programmed.
means that for a given program code, these leading zetos are supplied by the instrument’s hardware.

Figure 3-4. Frequency Programming
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Table 3-7. FM Program Codes and Arguments

Program Code Arguments

OFF
100 kHz
10 MHz

3-33. Programming RF Qutput, The Synthesizer’s
RF ON-OFF switch function can be programmed
using the program code and arguments in Table 3-8,
The program string is shown below:

Argumenty

OX
LF‘rngram Code For RF Output

Table 3-8. RF Qutput Program Code

Frogram Code Arguments

w Oor RF OFF ¢
o RFON 1

3-34. Abbreviated Program String. The Synthe-
sizer aceepts and processes the characters of a pro-
gram string in a left to right sequence. It also auto-
matically counts program codes in the sequence
shown in Table 2-1, colums 4 and 5 (see note be-
low). This scquence is equivalent to the program
string order shown in paragraph 3-30. If done in
that sequence, program strings for FM and RF out-
put can be writien like those for frequency. The
program string will consist of the program code
for the first function being programmed followed
by arguments for all functions as shown below:

Argument Far FM
l F—Argument For RF Output
NXX

T— Pragram Cocle For FiV

3-35. Programming Execution Time. Programming
execution time is determined by two parameters:
the rate at which data can be input into the synthe-
sizer over the interface and the time it takes the
synthesizer to reach the desired output state. The
867T1A can typically accept data at rates up to 8§0
kilobytes/second, This is generally a much shorter
Lime than il then takes the Synthesizer to reach the

Operation

desired output state. If the controller and all other
instruments on the bus are fast enough, data trans-
fer is then only a small fraction of the total pro-
gram execution time. Typical execution times for
the various functions of the 8671 A are as follows:

4. Frequency Switching, The time it takes to
switch from one frequency to the next depends on
the largest frequency digit being changed. Gener-
ally, the smaller the digit being changed the shorter
the swilching time, Typical worst case frequency
lock and setting times are shown in Figure 3-5. If
FM is on during frequency change, switching time
will increase,

b. Modulation Programming. An FM range
change or center frequency change when FM is on
typically takes less than 50 ms,

3-36. Sending the Data Message

3-37. The Synthesizer sends a status byte when
addressed to talk. This byte is also the Synthe-
sizer’s response to a serial poll which will be ex-
plained in paragraph 3-55. The Synthesizer can talk
when in loeal a5 well as remote.

3-38. Receiving the Trigger Message

3-39. The Synthesizer doesn’t respond to the
TRIGGER message.

3-40. Receiving the Clear Message

3-41. The Synthesizer responds to the Clear mes-
sage by setting the frequency to 3 GHz, RF power
OFF, and FM off. This message can take two
forms: Device Clear, which the Synthesizer re-
sponds to when not addressed, and Selected Device
Clear which the Synthesizer responds 1o when ad-
dressed to listen. The Device Clear messages do not
affect addressing.

3-42. Receiving the Remote Message

3-43. The Synthesizer is enahled to go into remote
when the controller sends the Remote message, but
does not actually switch to remote until first ad-
dressed to listen, The Remote message is the means
by which the controller sets the remote enable line
(REN) true. Some controllers send this message
automatically when first turned on or reset.

3-44. Receiving the Local Message

3-45. The Synthesizer returns to local front panel
control when it receives the Loeal message. The
frequency will not change from the last program-
med value but the other functions will correspond
to the front panel control settings.

3-11



https://www.manualsplus.com/

Operation

Model 8671 A

Largest
Digit Changed 100 MHz

100 kHz

Time to be With-
in1kHz 10 ms

10MHz =
1MHz

100k Hz ~

ERROR FROM

DESIRED 1
FREQUENCY | OKHZ

LOCK TIME

1kHz

100Hz

NOTE: SWITCHING TIMES ARE TYPICALLY
MUCH SHORTER, PARTICULARLY FOR
SMALL STEP SIZES.

SPECIFIED//

SWITCHING
A

T 1
12 15
TIME (ms)

Figure 3-5. Typical Frequency Switching Time for the 8671A
Synthesizer Showing Worst Case Lock and Settling Times

3-46. Receiving the Local Lockout Message

3.47. The Synthesizer does not respond to the
Loceal Lockout message.

3.48. Receiving the Clear Lockout/Set Local
Message

3-49. The Synthesizer responds to the Clear Lock-
out/Set Local message in the same way as to the
Local message. The Synthesizer need not be ad-
dressed to listen. This message sets the REN line
false.

3-50. Receiving the Pass Control Message

3.51. The Synthesizer does not respond to the
Pass Control message as it cannot act as a controller.

3.562. Sending the Require Service Message

3.53. The Synthesizer sends the Require Service
message to the controller when one of the follow-
ing conditions exists for more than 50 ms:

1) Nol phase locked with RF power on.
3.12

2) Frequency programmed out of range.

3) FM overmodulated with RI power on.

The Synthesizer sends this message by setting the
service request line (SRQ) true. It will request ser-
vice in local or remote whether or not it is ad-
dregsed.

3-54. Sending the Status Byte Message

3.55. The Synthesizer sends the status byte when
addressed to talk. This byte is the Synthesizer’s
response to a serial poll. The Synthegizer responds
to a serial poll when the controller sends a serial
poll enable command (SPE), then addresses the
Synthesizer to talk. The SPE command enables the
Synthesizer to clear the service request (SRQ)
when addressed to talk. Also, when the Synthesizer
receives its talk address, bit 7 of the status byte is
latched. The Controller can then determine the
status of the Synthesizer by converting the status
byte to a decimal value. Status byte coding is as
shown below.
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3-56. The RSV (Request Service) bit is true when-
ever any of the three conditions that cause a reguest
for zervice exists (even during the first 50 ms after
a programming change). Once the Synthesizer iz
addressed to talk, the RSV line is latched even
though the Synthesizer’s need for service may have
changed,

3-57. The status byte iz ugeful for delermining
when a given programming change has been exe-
cuted. For example, if the synthesizer is addressed
to talk immediately after a frequency change, the
status byte can be used to determine when the
synthesizer has re-acquired lock. A frequency
change might be followed by status bytes of 72,
72, and then 64, indicating the synthesizer is now
locked,

3-b8. Sending the Status Bit Message

3-59. The Synthesizer outputs a status bit on one
of the Bus data lines in response to a parallel poll
(see controller manual), The line is switch select-

Operation

able (see Section II) ag is the level of the bits logic.
The status bit is true when any of the conditions
for a service request exist. Addressing or local/
remote conditiong for a service request exist. Ad-
dressing or local/remaote state does not affect send-
ing the status bit.

3-60. Receiving the Abort Message

3.61. The Synthesizer stops talking or listening
when it receives the Abort message.

3-62. Programming Quick Reference Guide

3-68, Table 3-9 shows program string syntax, pro-
gram codes and arguments, and the status byte. All
possible program codes are shown, but the recom-
mended codes are in bold face type,

3-64. Programming Examples

3-65. Figure 3-6 is a flowchart showing how to
program all of the Synthesizer functions and the
twelve bus messages in HPL (9825 computing con-
troller), and BASIC (2830 compuling controller).

STATUS BYTE

Bit Number 8 7 B

5 4

Decimal Value 128 64 32

16 g

CRYSTAL R3V
OVEN REQWEST
COLD SERVICE

CUT OF
RANGE
(frequency}

Function

NOT
PHASE
LOCKED

RF



https://www.manualsplus.com/

Operation Model B6T1A

HPL STATEMENTS BASIC STATEMENTS

—_——— {REMOTE Message

Send REN command 1o
insure bus is in remote
enahfe state

_———— {DATA Meszage

wrt 719, 01345678 Z0" Program freq, of A8 O
stp {or end or whatever) 3.345678 GHz =

'

Program
100 kHz/VFM

:

wrt 719, “N1"

Wﬂ' 719, MD'I”

—_————— {ELEAH Message

Send SDC (or DCL) | :
command 1o preset R T
Synthesizer to 3 GHz Tadg DUTEUT (18 1EE

Figure 3-6. Programming Examples {1 of 2)
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HPL STATEMENTS BASIC STATEMENTS

_——_——— —[LDCAL Message

Send GTL command to LI
return Synthesizer to 1 |'\'; ] F "I B "l"
Local LR QLT

—_———— -[ REQUIRE SERVICE Massage

Service request TEE M el

it (7, rds (7): gto “polt™ on Bus L6 [F BYATLE 4= 1 THEW 269

Y

Enitiate Serial Pall, put
poll: rds (719} =8 Synthesizer status byte
into variable 8

e

cli 7 or

Stop the Synthesizar
Press | RESET | key from talking or listening Press | STOP] key

Figure 3-6. Programming Examples (2 of 2)
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Tahle 3-9. Programming Quick Reference Guide

PROGRAM CODES ARGUMENTS

Aor(
BorR
Cor
DorT
Eorl

1 GH=
100 MHz
10 MHz
1 MHz
100 kHe
10 kHz ForV
1 kHz G orW
EXECUTE Jor 2

# THROUGH 9

FREQUEMNCY

NOTE

The Svynthesizer interprets any ASCIT character in
columns 4 and 5 of table 2-1 as a program code.
The two columns are equivalent: for example, it
will respond the same way lto “Z° as il does to 'J""
The Synthesizer ignores all other characters, To
avoid confusion, only the codes printed in bold type
in the table gre used in the examples in this book.

STATUS BYTE

Model 8671 A

Bit Number

8 7 6 5 4

Decimal Value

128 G4 32 16 8

Function

CRYSTAL
OVEN
COLD

R5Y
REQUEST
SERVICE

OuUT OF
RANGE
(frequency)

NOT
PHASE
LOGCKED

RF

{

PROGRAM 5TRING SYNTAX

RF
Output

XZO)][N)(][OX]

Argument
Program Code For RF Output
Argument
Program Code Far FM
Dummy Argument

Frequency Execure Code

Frequency

[CX

Cantroller Talk
Synthesizer Listen

Stands For quram
Code For

Highest Digit

Being Programmed

Frequency Digitg
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the instru-
menl’s electrical performance using the specifica-
tions of Table 1.1 as the performance standards.
All tests can be performed without access to the
interior of the instrument. A simpler operational
test is included in Section III under Operator’s
Checks.

NOTES

Forease of testing, the Frequency Switch-
ing Time tests may be performed with
taop covers removed.

If the performunce tests are to be con-
sidered wvalid the following conditions
must be met.!

a, The Synthesizer must have a 1-hour
warmup.

The line voltage must be within +5%
and —10% of nominal.

The ambient temperature must be
+15°¢C to +35°C for the RF Quiput
Level and Flatrness and the FM Ac-
curacy tests.

Before aging rate tests are performed,
the Synthesizer must 1) have a 30 day
warmup if it has been disconnected from
the Mains power for more than 24 hours
or 2) the Synthesizer must have a 24 hr.
warmup if il has been disconnecled from
the Mains power for less than 24 hours.

4-3. EQUIPMENT REQUIRED

4-4, Equipment required for the performance Lests
is listed in the Recommended Test Bquipment
table in Section I. Any equipmenl that satisfies the
critical specifications given in the table may be sub-
stituted {or the recommended model(s).

4.5, TEST RECORD

4-6, Results of the performance tests may be tabu-
lated on the Test Record at the end of the proce-
dures, The Test Record lists all of the tested speci-
fieations and their accaptable limits, The results
recorded at incoming inspection can be used for
comparison in periedic maintenance and trouble-
ghooting and after repairs or adjustments.

4-7. CALIBRATION CYCLE

4.8, This instrument requires periodic verification
of parformance. Depending on the use and environ-
mental conditions, the instrument should be
checked using the following performance tests at
least every six months after the first year.

4-9, ABBREVIATED PERFORMANCE TESTING

4.10. Performing the Operational Verification
checks is suggested as an alternative to a complete
verification of the specifications listed in Table 1-1.
These checks give reasonable assurance that the
Synthesizer is performing properly.

PERFORMANCE TESTS

4-11. OPERATIONAL VERIFICATION CHECKS

DESCRIPTION:

This procedure checks the Synthesizer fo give reasonable assurance that it is working

properly by performing selected tests of all major functions. If remote verification 1s
required, the Remote Operator’s Check in Section VIII is recommended.

BQUIPMENT:

Spectrum Analyzer
Power Meter

Test Oscillator
Digital Voltmeter .
Frequency Counter

HP 8565A

HP 436A/8481A
HFP 651B

HP 3455A

HFP 5340A
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PERFOREMANCE TESTS

4-11. OPERATIONAL VERIFICATION CHECKS (Cont'd)

PROCEDURE: L. Connect the Synthesizer to the Maing powet and allow sufficient warm-up time
for the OVEN annunciator to go out.

Connect the power meter to the Synthesizer’s RF OUTPUT and tune to 2000MHz.

Tune from 2 to 6100 MHz in 100 MHz steps. The power should remain above
+8 dBm over the entire frequency range. Figure 4-1 shows a typical output level
curve.

13 ’ T T
TYPICAL
12 smm s SPECIFICATION

—_
—

N L

(4]

QUTPUT POWER {dBm)
=

4 ]
OUTPUT FREQUENCY (GH?z)

Figure 4-1. Typical Output Power from 8671A

Tune in 100 MHz steps from 2 to 6100 MHz. The total power variation should be
less than 6 dB over the frequency range.

Connect a 41.58 kHz zignal from a test oscillator’s 50 ohm output to the FM IN-
PUT connector. Set the DEVIATION gwitch to the 0.1 MHz range. Adjust the
test oscillator’s output level to obtain the fixst Bessel mull of the carvier. This will
usually occur between 1.241 Vrms and 1.608 Vrms. It should always oceur be-
tween 1.045 Vrms and 1.9205 Vrms.

NOTE

At the 100 EHz rate, the allowable voltage error is determined only
by the FM Accuracy Belative to the External Input Level. (£7% of
range from +15°C to 35°C). At rates other than 100 kHz the error
due to FM Frequency Response must elso be considered (+2.0 dB),
Typically, however, this value is +0.5 dB. The first test limits given
" in the previous step takes only the £ 7% and 0.8 dB error into ac-
count. The second set of limits expresses the “‘worst case’ possible
(+7% and £2.0 dB).

6. Bet the FM DEVIATION switch to OFF and disconnect the input signal,
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PERFORMANCE TESTS

4-11. OPERATIONAL VERIFICATION CHECKS (Cont'd)

7. If any of the steps in this procedure seem to have failed, perform the related per-
formance tests or refer to the service information in Section VIII as necessary.

Table 4-1. Record of Dperational Verification Checks

Description Results

(VEN annunciator is not lighted.

Power Level is +8 dBm minimum
The NOT PHASE-LOCKED annunciator is not lighted,

Power variation is 6 dB maximum

Frequency Modulation drive voltage is within tolerance.

<4—12.) RF OUTPUT LEVEL AND FLATNESS

SPECIFICATION; Output Power (unleveled) >>+8 dBm, +15°C to +35°C.
Flatness: < 6 dB total output power level variation with frequency across band.

NOTE
For Option 005 instruments, the unleveled OQutput Power is
+7 dBm minimum.

DESCRIPTION: A power meter is used to measure the output power of the Svnthesizer as the Fre-
quency is tuned from 2 to 6.2 GHz. The minimum and maximum power points are
checked for specification compliance.

EQUIPMENT: Power Meter/Sensor . . . . . . . . HP436A/8481A
PROCEDURE: 1. Calibrate and zero the power meter.
2. Connect the power sensor to Synthesizer’s RF OUTPUT connector.
Set the Synthesizer's RF switch to ON; set the FM DEVIATION switeh OFF.

Tune the Synthesizer in 1 MHz steps from 2000 MHz {o 6199 MHz. Note the
minimum and maximum power output levels. The minimum should be at least
+8 dBm and the maximum should be less than 6 dB greater than the measured

minimum. .
maximurm -

mitimum +8dBm
difference GdB

If the RF Output Level and Flatness is not within the required tolerance, ¢heck
the YTO Loop output, A1AT1 Isolator and the output cable,
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7
/4-13,.” HARMONICS
5,

PERFORMANCE TESTS U

\\f‘
L

SPECIFICATION: All harmonics up to 18 GHz shall be less than —15 dB.

DESCRIPTION: A spectrum analyzer monitors the RF cutput of the Synthesizer. Various frequencies
are tuned while the harmonics are observed to verify proper performance of the
instrument.

EQUIPMENT: Spectrum Analyzer . . . . . . . . HPS8566A
PROCEDURE: 1. Tune the Synthesizer to 2000 MHz,
2.  Connect the BF QUTPUT to the spectrum analyzer’s RF input.

Set the spectrum analyzer controls to observe the fundamental signal on the
display. Set the input attenuation to 40 dB. Set the peak of the fundamental
signal to the reference level graticule using the reference level control.

Tune the spectyrum analyzer to the second harmonic of the carrier.

Tune the Synthesizer in 100 MHz steps to 6200 MHz while observing the
fundamental and second harmonic levels on the spectrum analyzer.

Verify that the harmonic level remains at least 15 dB below the carrier level.

Record the minimum amplitude separation. .}
15dB

If the harmonic signals are not within tolerance, perform the following adjust-
ments in Section V: Digital-to-Analog Converter, YTO Driver, YTO Loop
Preamp Driver and Sampler, YTO Loop Offset and FM Overmodulation, YTO
Phase Detector and FM Driver.

4-14. SWR

SPECIFICATIONS: Impedance: 50 ohms
BWR: <1.7

DESCRIPTION: The ingertion losg of the directional coupler is measured. From the insertion loss
and the SWR specification, the mazimum allowable power variation is calculated
(assuming that the Synthesizer is operating into a short circuit). The Synthesizer is
then operated into a short and the power variation is measured and compared with
the calculated limits.
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PERFORMANCE TESTS

4-14. SWR (Cont'd)

SYNTHESIZER

oo o=

2 H
20 dB
RF QUTPUT ATTENUATOR POWER

SENSOR
. i -

STER 3

] ADAPTER ADAPTER

DIRECTIONAL
COUPLER

COUFLED l OUTPUT

STEF 3 1 STEPS ::]

1

5082
TERMINATION

Figure 4-2. SWR Test Setup

EQUIPMENT: 20 dB Atienuator . . . . . . . . . . . HP 8491B Option 020
Adapter, APC-7 to Type-N Male (2 req’d) . . HP 11525A
50 Ohm Termination, APC-7 . . . . . . . HP 909A Option 12
Short, APC-T . . . . . . . . . . . . . HP115656A
Directional Coupler . . . . . . . . . . HP 11691D
Power Meter/Sensor . . . . . . . . . . HP 436A/8481A

PRCCEDURE: 1. Set Synthesizer’s controls for an output of 2.1 GHz, connect the 20 dB attenu-

ator to Synthesizer’s RF OUTPUT connector and measure the power output
with the power meter. (Refer to Figure 4-2, Step 1.)

2.1 GHz . __ dBm

Repeat the measurement at 2 GHz intervals to 6.1 GHz.
41GHz ___ _ dBm

6.1 GHz

Connect the equipment as shown in Figure 4-2 (Step 3).
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PERFORMANCE TESTS

4-14. SWR (Cont'd)

4.

Measure the power at the same frequencies as in Steps 1 and 2.

2.1 GHz e dBm
4.1 GH= dBm
6.1 GH=z dBm

Compute the insertion loss (1) of the directional coupler and adapters for each
frequency (Step 1 or 2 minus Step 4).

2.1 GHz _ dB
4.1 GHz dB
6.1 GHz dB

Calculate the gain of the coupler and the ratio of maximum to minimum power
for SWR. of 1.7 at each listed frequency. Use the following formulas:

G = 107120

_ 1+G*/3.86

R
1-G?/3.86

G = gain of coupler
[ ingertion loss (recorded in Step 5)
R = ratio of maximum to minimum power

2.1GHz G-~= R =
41GHz G= R=
6.1GHz G= R =

Convert the ratio R to the maximum variation allowable (in dB) by using the
formula:

S = 20log,,R

Where S = maximum variation (dB)
and R = ratio of maximum to minimum power

21GHz 8=___
41GHz 8=
6.1GHz S+

Connect equipment as shown in Figure 4-2 (Step 8).

To verify the Synthesizer’s SWR, slowly tune around 2.1 GHz to find the mini-
mum and maximum power indications. Record the power indications and figure
the variation.

Maximum Minirmum Variation

21 GHz I dBm = dB
4.1 GHz dBm = dB
6.1 GHz dBm dB

.;)
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4-14. SWR (Cont'd)

Repeat the search for maxima and minima at the other frequencies. The
variation at each frequency should be less than the value of § computed in
Step 7.

If the SWR specification is not within tolerance, refer to the troubleshooting
information in Section VIII, Service Sheet 4.

f 4-15.1 FM ACCURACY

CIFICATION: FM accuracy relative to external input level (at 100 kHz rate): 7%, +15°Cto +35°C
+10%, 0° to +55°C.

NOTE

For FM rates other than 100 kHz, add the FM frequency
response specification.

DESCRIPTION: With the FM rate fixed, the FM peak deviation is varied to produce a carviex nu)l. The
relationship of FM rate and peak deviation at the null is expressed by the Bessel
Function. The modulation drive level should be within the specified tolerance.

SPECTRUM ANALYZER

TEST OSCILLATOR

FM INPUT

CDAXIAL

TEE
DIGITAL

VOLTMETER FREQUENCY COUNTER
INPUT

Figure 4-3. FM Accuracy Test Setup

EQUIPMENT: Frequency Counter . , . . , . ., HPG340A
Test Oscillator . . . . . . . . . HPG651B
Digital Voltmeter . . . . . . . HP 3455A
Spectrum Analyzer . . . . . . . HP 8565A
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4-15. FM ACCURACY (Cont'd)

PROCEDURE:

1.

2,

Connect the equipment as shown in Figure 4-3.
Bet the test oscillator’s output to 100 kHz as accurately as posgible.

Tune the Synthesizer to 3000 MHz. Adjust the spectrum analyzer controls for
a clear display of the carrier using 100 kHz per division.

Set the Synthesizer’s FM DEVIATION switch to the 10 MHz range.

Adjust the test oscillator’s output level to obtain a carrier null. (This should
ocecur near 34 m Vrms, 240 kHz.)

The DVM should read between 81.6 and 86.4 m Vrms. Record the level.

If the FM Accuracy is not within tolerance, perform the FM Driver and A1 RF
Output Assembly FM Sensitivity Adjustment in Section V.

4-16. NON-HARMONICALLY RELATED SPURIOUS

SPECIFICATION:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

(CW and AM Modes): <—70 dB.

The spectrum analyzer is calibrated by setting the carrier at the graticule line. The
gain of the spectrum analyzer is increased. It is tuned to any frequency between 2
and 6.2 GHz in search of spurious signals.

Spectrum Analyzer . . . . . . . . HP 8565A
Attenuator, 10 dBStep . . . . . . HP 849538 Option 010

1.

Connect the Synthesizer’s RF OUTPUT to the spectrum analyzer’s input
through the 10 dB step attenuator.

Set the attenuator to 60 dB, tune to 3000 MHz.

Tune the spectrum analyzer’s center frequency to view the carrier. Set the
frequency to 10 kHz per divigion, resolution bandwidth to 1 kHz and sweep
time as needed to maintain spectrum analyzer calibration. Set the video filter
to 100 Hz (0.1 times the resolution bandwidth).

Adjust the reference level control to place the carrier at top graticule line.
Connect the Synthesizer’s output directly to the analyzer’s RF inpuf.

Tune the spectrum analyzer to any desired frequency in search of non-
harmonically related spurious signals. Verify that any signals found are non-
harmaonieally related and not generated by the spectrum analyzer. Verify that

the spurious signals are below specified limits.

If the non-harmonically related spurious are not within tolerance, refer to the
troubleshooting information on Section VIII, Service Sheet 1.
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4-17. POWER LINE RELATED SPURIOUS

SPECIFICATION: {CW Mode): Due to fan rotation with 5 Hz below line frequency and multiplies.

Except Option 003 ingtruments (400 Hz operation),
f < 800 Hz, —50dB
d00Hz = f, = 1kHz, —60dB
f, > 1kHz, —65dB

where f, is frequency offset from carrier.

NOTE

For option 003 instruments (400 Hz operation)
refer to Table 1-1.

DESCRIPTION: The Unit Under Tesi is isolated from vibration on a two-inch thick foam pad. The
primary power source is separate from the power source for the reference unit and
spectrum anatyzer. The outputs of the Unit Under Test and reference unit ave
mixed together. The IF cutput is connected to the input of the low frequency
spectrum analyzer. The line related sidebands are observed on the analyzer display.

SYNTHESIZER LINE SYNTHESIZER

Reference Unit POWER Unit Under Test

—(=

50 OR 60 Hz

A i

RF FOAM FAD ATTENUATOR

LO RF SPECTRUM ANALYZER LINE
X POWER

—C

50 OR 60 He

Figure 4-4. Power Line Related Spurious Test Setup

NOTE

The Unit Under Test must be aperated at a line {Mains) power fre-
guency different than thot of the reference unit and spectrurm
analyzer. This avoids the summing of the power line spurious signals.

EQUIFMENT: Synthesizer . . . . . . . . . . . HP&671A
Miger . . . . . . . . . . . . . RHGDMI-18
Spectrum Analyzer . . . . . . . . HP3580A
Attenuator (10 dBstep) .. . . . . . HP 84958 Option 010
Foam Pads
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4-17. POWER LINE RELATED SPURIOUS (Cont'd)

PROCEDURE: . Tune the Unit Under Test to 3000 MHz.
Tune the reference unit to 3000.020 MHz.
Set the attenuator to 30 dB.

Set the spectrum analyzer controls for a start frequency of 20 kHz,
frequeney span per division 50 Hz, and resolution bandwidth 3 Hz.

Connect the equipment as shown in Figure 4-4.

Adjust the spectrum analyzer to set the 20 kHz signal to the top graticule
line on the display. Verify that the line related spurious of the Unit
Under Test are bhelow the values shown in the table. Record the highest
spurious level in each offset band.

£, < 300Hz &0dBdown .

300Hz= f, =1kHz 60 dB down

Change the spectrum analyzer’s frequency span per division to 500 Hz.
Measure and record the spurious signal levels.

£, > 1kHz 65dBdown___

If the power supply related spurious are not within tolerance, refer to
Bection VIII, Service Sheet 12-A3, for troubleshooting information.

4-18. SINGLE-SIDEBAND PHASE NOISE RATIO

SPECIFICATION:
SSB Phase Noise Ratio (in 1 Hz BW and CW Mode)

at Specified Offset Frequency
10 Hz 100 Kz 1 kHz 100 kHz

plan | pfap | 8aB | -109 dB

-5% ~76 10

DESCRIPTION: The RF outputs of two synthesizers are mixed together to obtain a 40 kHz or
200 kHz IF signal. The noise sidebands are observed on a spectrum analyzer.

Correction factors are applied to compensate for the use of bandwidths wider
than 1 Hz and for using a spectrum analyzer.
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4-18. SINGLE-SIDEBAND PHASE NOISE RATIO (Cont'd)

SPECTRLM ANALYZER

SYNTHESIZER SYNTHESIZER
Reference Unit Unit Under Test

- RF OUTPUT NI -JHF OUTPUT

ATTENUATOR

Figure 4-5. Signal-to-Phase Noise Ratio Test Setup

EQUIPMENT: Synthesizer . . . . . . . . . . . . . ., HPR871A
Spectrum Analyzer (5 Hz — 50 kHz) . . . . HP 35804
Spectrum Analyzer (20 Hz — 300 kHz) . . . HP B556A/8552B/141T
'M Mixer . . . . . . . . . . . . . . . . RHGDMI-18
ik Attenuator (10dB Step) . . . . . . . . . HP 8495B Option 010

NOTE

The signal-lo-phase noise ratio as measured with the spectrum
analyzer is reduced by the 2.4 dB noise correction factor,
This correction ig necessary due to the spectrum analvzer
characleristics.

PROCEDURE: - Bet the 5 Hz—50 kHz spectrum analyzer’s start frequency to 40 kHz,
bandwidth 1 Hz, frequency span per division to 5 Hz.

Set the attenuator to 30 dB.

Set the Unit Under Test to 6100 MHz.

Set the reference unit to 6100.040 MHz.
Connect the equipment as shown in Figure 4-5.

Set the spectrum analyzer controls so the peak of the 40 kHyz signal ig at the
top graticule line.

Observe the noise level 10 Hz from the carrier. It should be greater than 60 dB
helow the carrier. Record the measured level,

—&7& dB down
556
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4-18. SINGLE-SIDEBAND PHASE NOISE RATIO (Cont’d)

8.

Set the spectrum analyzer controls for a bandwidth of 3 Hz and a frequency
span per division of 20 Hz. (The use of a 3 Hz bandwidth requires a 4.77 dB
correction in the measured noise level, that is, the actual noise level ina 1 Hz
bandwidth is 4.77 dB lower than the noise measured in a 3 Hz bandwidth.)
Set the peak of the 40 kHz signal to the top graticule line.

Ohzerve the noise 100 Hz from the carrier and add the 4.77 dB ¢orrection
factor. Record the measured level. £2.9

508 dB down

For the remainder of the procedure, use the 20 Hz — 300 kHz spectrum
analyzer. Set the analyzer’s bandwidth to 30 Hz, frequency span per division
to 200 Hz, and sweep time as required. The 30 Hz bandwidth requires a
14.77 dB correction.

Change the reference oscillator frequency to 6100.200 MHz.

Tune the spectrum analyzer to place the 200 kHz IF signal at the left edge of
the display. Set the spectrum analyzer controls to place the peak of the

200 kHz signal at the top graticule line. Increase the log reference level control
to move the peak of the carrier 20 dB above the top graticule line.

Ohserve the noise level 1 kHz from the carrier. The corrected level should be
greater than 75 dB down. Record the measured level.

60.8 dB down

Set the spectrum analyzer controls for a bandwidth of 300 Hz, frequency span
per division of 2 kHz, and sweep time as required. The correction for the
300 Hz bandwidth is 24.77 dB.

Repeat step 12, observe the noise 10 kHz from the carrier, and add the
24.77 dB correction factor. Record the measured level.

1+.3.d8B down
£9.9

Set the spectrum analyzer controls for a bandwidth of 3 kHz, frequency span
per division of 20 kHz, and sweep time as required. The correction factor

is 34.77 dB.
Repeat step 12, observe the noise 100 kHz from the carrier and add the

34.77 dB correction factor. Record the measured level.

178 dB down
728
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4-18. SINGLE-SIDEBAND PHASE NOISE RATIO (Cont'd)

18. If the Single-Sideband Phase Noise Ratio is out of tolerance, perform the
following adjustments: YTO Driver, VCXO, M/N Loop, 20/30 Loop VCO,
20/30 Loop Bias, YTOQ Sampler, YTO Phase Detector, YTO Offset and FM
Overmodulation and FM Driver.

4-19. FM FREQUENCY RESPONSE
SPECIFICATION: {Relative to 100 kHz)

For 50 kHz/V range, *2.0dB from 100 kHz to 3 MHz.
For 5 MHz/V range, *2.0dB from 3 kHz to 3 MHz.

DESCRIPTION: The test oscillator is tuned to 100 kHz and the output level is adjusted to obtain the
first carrier (Bessel) null (5 = 2.404). The ouiput level and the 100 kHz rate are
the references for later caleulations. At other modulation rates, the output level is
set and measured for the first carrier null. The measured voltage and the rate are
then compared to the established reference to determine freguency response.

DIGITAL
SYNTHESIZER VOLTMETER FREQUENCY COUNTER

Pl
FM INPUT

TEST OSCILLATOR

CDAXIAL

TEE
% ATTENUATOR

SPECTRUM ANALYZER

RF INPUT
e

Figure 4-6. FM Frequency Response Test Setup

EQUIPMENT: Digital Voltmeter . . . . . . . . . . . . . HP3455A
Frequency Counter . . . . . . . . . . . . . HPbB340A
Spectrum Analyzer . . . . . . . . . . . . . HPB8565A
Test Oscillator . . . . . . . . . . . . . . . HPGHIBE
Attenuator (10 dBsteps) . . . . . . . . . . HP 8495B Option 010
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4-19. FM FREQUENCY RESPONSE (Cont'd)
PROCEDURE: 1. Connect the equipment as shown in Figure 4-6; set the Attenuator to 10 dB.

2. Tune the Synthesizer to 3 GHz. Adjust the spectrum analyzer’'s controls to
display the RF signal. Set the scan width to 100 kHz per division initially.
Set the other controls as needed for a calibrated digplay. (It will be necessary
to change the scan width for later measurements.)

Set the FM deviation switch to the 10 MHz range and tune the test oscillator
as accurately as possible to 100 kHz.

Adjust the test oscillator cutput voltage to obtain the first carrier (Bessel) null
(= 2.404), Record in the table below the voltage indicated on the digital volt-
meter. (The voltage should be approximately-0-3% Vrms.)

ooff
Tune the test oscillator to 3 kHz (f, } and adjust the output voltage (V, } to
obtain the first carrier null. Record the measured frequency and voltage in the
table.

Repeat Step 5 for each of the remaining frequencies listed in the following
table.

Frequency | Measured Frequency Measured Voltage Calibrated Rosponse
(in kHz) (f, in kHz) V_ (mVrms) {in dB)

3
30

Use the following equation to calculate the flatness of the FM circuits.

v f

dB = 201log ———— 20 log ———
g 100 kHz e 100 kHz

where dB = the calculated frequency response

v, the voltage measured at f_

V100 kHz = the reference voltage measured at 100 kHz

f the measured frequency.

X

If the FM frequency response is not within the required tolerance, perform the ‘
FM Driver Adjustment and the FM Adjustment in Section V. "
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4-20. FM HARMONIC AND NON-HARMONIC DISTORTION

SPECIFICATION: Less than 12% for rates less than 3 kHz decreasing linearly with frequency to 5% at
20 kHz. Less than 5% for 20 kHz to 100 kHz rates.

NOTE

For certain FM modulating frequencies, spurious FM
signals (non-harmonic digtortion) may occur. After
demodulation in an external FM discriminator, the
contribution to distortion of these spurious signals

is typically less then 0.6%.,

SYNTHESIZER SYNTHESIZER
Refarence Unit Unit Under Test TEST OSCILLATOR

E [ J 5082 OUTPUT

g\ SPECTRUM ANALYZER

X
ATTENUATOR DU;}EE!AL

LY
FEEOTHRU DISCRIMINATOR

TERMINATION

INPUT OUTPUT

Figure 4-7. FM Distortion Test Setup

EQUIPMENT: Synthesizer . . . . . . . . . . . . . HPE&BT1A
Test Oseillator . . . . . . . . . . . . HPG51B
Mixer . . . - - - - . . . . . . RHGDM1-18
FM Dlscrlmmator A . . . HPB210A
1 MHz Low Pass Filter (for 5210A) . . . Refer to HP 5210A Operating and
Service Manual
Spectrum Analyzer . . . . . . . . . HP B556A/8552B/141T
Termination 5080 Feedthm . - . . . . HP1L048C
Resistor 10082 . . . .+ . « . . . HPOB9B-7212
Attenuator {10 dB Steps) .« « « . . . HPS8485B Option 010
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4-20. FM HARMONIC AND NON-HARMONIC DISTORTION (Cont'd)

PROCEDURE: 1. Tune the Unit Under Test to 3000 MHz.
Tune the reference unit to 3009 MHz.
Set the attenuator to 10 dB.
Set the test oscillator’s controls to 100 kHz at 71 mVrms,
Connect the equipment as shown in Figura 4-7. Be sure that the Unit Under
Test is connected to the mixer’s LO port. Be sure that the 1 MHz Low Pass
Filter is installed in the FM Discrirninator.

Set the FM Deviation switch of the Unit Under Test to 10 MHz.

Set the FM discriminator’s controls to the 10 MHz frequency range and
0.01 volt senzitivity range.

Adjust the spectrum analyzer’s controls to view the recovered modulation and
harmonics.

To determine the tolal distortion, first convert each significant harmonic or
spurious level from dB below the fundamental to the power ratio using Table

4-2. Add the power ratios and convert the sum to percent distortion.

Example:
2nd harmonic: 30dE down = .001
3rd harmonic: 45 dB down = .0000316
4th harmonic: 39 dB down = .0001259
5th harmonie: 60 dB down = 0000010
Significant Spurious
Level: 57 dB down = .0000020

0011605 or 3.4%
The total distortion should be less than 5%. Record the level.

a%

If the FM distortion is not within the required tolerance, perform the FM
Driver Adjustments in Section V. Then, if necessary, repair the FM Driver or
FM Input Circuits.
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4-20. FM HARMONIC AND NON-HARMONIC DISTORTION (Cont'd)

Tahle 4-2. Harmonic Level versus Percentage Distortion

Power Ratio Percent Distortion dB Down Power Ratio Percent Distortion

1.000000000. 100.000% ~31dB 0.000794328 2.818%
0,794328235 89.125% —32dB 0.000630957 2.512%
0.630957344 79.433% —33dB 0.000501187 2.239%
0.501187234 70.795% ~344B 0.000398107 1.995%
0.398107171 63.096% —35dB 0.000316228 1.778%

0.316227766 56.234% —36dB 0.000251189 1.585%
0.251188643 50.119% —37dB 0.000199526 1.4138%
(.199526231 44.668% —38dB 0.000158489 1.25%%
0.158489319 39.811% —39dB 0.000125893 1.122%
0.125892541 35.481% —40dB (.000100000 1.000%

0.1060000000 31.623% —41dB 0.000079433 0.391%
(0.079432823 28.184% —42dB 0.000063096 0.794%
0.063095734 25.11%% —43dB 0.000050119 0.708%
0.050118723 22.387% —44dB 0.000039811 0.631%
0.039810717 19.953% —45dB 0.000031623 0.562%

0.031822777 17.783% —46dB 0.000025119 0.501%
0.025118864 15.849% —474B 0.000019953 0.447%
0.019952623 14.125% ~=48dB 0.000015849 0.398%
(0.015848932 12.589% —49dB 0.000012589 0.3556%
0.012589254 11,220% —50dB (.000018000 0.316%

0.010000000 10.000% —b1dB 0.0000072423 0.282%
0.007943282 8.913% —b2dB 0.000006310 0.251%
0.006309573 7.943% —53dB 0.000005012 0.224%
(0.005011872 7.079% —54dB 0.000003981 0.200%
0.003981072 6.310% —556dB 0.000003162 0.178%

0.003162278 5.623% —56dB 0.0000025632 0.158%
(.002511886 5.012% =—5TdR 0.000001295 0.141%
0.001995262 4.467% —b58dB 0.000001585 0.126%
0.001584803 3.981% —52dB 0.000001259 0.112%
0.001258925 3.548% —60dB 0.000001000 0.100%
0.001000000 3.162%
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4-21. RESIDUAL FM IN FM AND CW MODES

SPECIFICATION: Noise and power line related

In CW and 100 kHz range
6 Hz-rms in 20 Hz--1 kHz post detection bandwidth
12 Hzrms in 20 Hz—3 kHz post detection bandwidth

In 10 MHz range
10 Hz-rms in 20 Hz—1 kHz post detection bandwidth
20 Hz-rms in 20 Hz—3 kHz post detection bandwidth

DESCRIPTION: The RF output of the Unit Under Test is mixed with the RF output of the reference
unit. The IF signal is demodulated and filtered. The filtered output is measured in
rms volts and is proportional to the residual FM.

SYNTHESIZER SYNTHESIZER DIGITAL
Reference Unit Unit Under Test VDLTMETER

RF RF QUTPUT INFUT
OUTPUT MIXER

5[ 7
FM

DISCRIMINATAR
IF=100 kHz ]  ATTENUATOR | STEP 2

— INFUT QUTPUT
)
1192 : t STERZ

FEEDTHRU
TERMINATION COAXIAL

TEE

RMS
VOLTMETER 5052 Lm&\gs 40 dB
FEEDTHRU AMPLIFIER

TERMINATION
paia Sy

INPUT % QUTPUT

Figure 4-8. Residual FM in FM and CW Modes Test Setup

EQUIPMENT: FM Discriminater ., . . . . . . . HP5210A
40 dB Armaplifier . . . . . . . . . HP485A
Low Pass Filter (3kHz) . . . . . . CIR-Q-TEL FLT/218-3K-5/60-3A/3B
Low Pass Filter (1 kH=2) . . . . . . CIR-Q-TEL FLT/21B-1K-5/50-3A/38B
Digital Voltmeter . . . . . . . . HP 3455A
Synthesizer . . . . . . . . . . . HPS8871A
Mixer . . . . . . . . . . . . . RHGDMI1-i8
50§ Feedthru Termination . . . . . HP 11048C
RMS Voltmeter . . . . . . . . . HP 34004
Attenuator (10dB Step) . . . . . ., HP R495E Option 010
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4-21. RESIDUAL FM IN FM AND CW MODES (Cont'd)

PROCEDIURE:

NOTE

The sharting board and the 10 kHz filter are supplied
with the FM discriminator.

Install a shorting board in the FM discriminator. Set the sensitivity switch to
calibrate position; set the range switch to 100 kHz.

Connect the digital voltmeter to the discriminator output.
Adjust the rear panel gain control for a discriminator output of 1.00 Vde.

Set the controls of the Unit Under Test as follows:

BRPswitch . . . . . . . . . . ON
FM DEVIATION switch. . . . . . OFF
FREQUENCY . . . . . . . . . 3000000 MH=z

Set the controls of the reference unit to 3000.1 MHz.

Install a 10 kHz Butterworth low pass filter in the FM discriminator. (Filter
supplied with Discriminator.)

Bet the attenuator to 10 dB.
Caonnect the equipment as shown in Figure 4-8.
Connect a 3 kHz low pass filter to the amplifier output.

Set the Synthesizer’'s FM DEVIATION switch to each range in furn. Allow
time for the voltage reading to settle. Measure the voltage for each range and
record it in the following table. Be sure each reading is within the required
tolerance. The measurement sensitivity is 0.354 mVrms/Hz-rms.

Install a 1 kHz low pass filter and repeat step 10.

NOTES

This test may be performed at any desired frequency. The fre-
querncy of the reference unit must be 0.1 MHz greater than that
of the Unit Under Test.

The test setup calibration can be checked by applyinga 1 kHz
signal to the FM input and adjusting the level to obtain 5 RHz
peak deviation. The rms voltmeter should read 1.77 Vrms,
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4-21. RESIDUAL FM IN FM AND CW MODES {Cont'd)

Residual FM in Post Detection Bandwidth

FM Range 20 Hz—1 kHz 20 Hz-3 kHz

Actual Max Actual Max

CW (OFF) 2.12 mVrms 4.24 mVrms
0.1 MH= 2.12 mVrms 424 mVrms

1.0 MHz 353 mVrms - 7.068 mVrms

12. [If the vesidual FM is not within the required tolerance, check the FM Driver for
hum, noise or ground loops; check the YTO Loop for phase lock.

4-22. FREQUENCY SWITCHING TIME
SPECIFICATION: (CW mode): Less than 15 ms to be within 1 kHz.

DESCRIPTION: The measurement system is connected so the oscilloscope is triggered at the execute
frequency change command. The mixer output is viewed on the oscilloscope dis-
play. Switching iz completed when the dizplayed frequency settles to the minimum
resolution (1 kHz), the difference between the Synthesizer’s outputs,

‘

‘
!
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4-22. FREQUENCY SWITCHING TIME {Cont'd)

EQUIPMENT:

SYNTHESIZER
Unit Under Test

=]

Mo S

O u

HP.IB
CONTROLLER

HP-18
INTERCONNECT SYNTHESIZER
CABLE Reference Lnit

FREOQ
STANDARD EXT - 10 MHz OUT

Ly
&]F
OUTPU‘Tl ATTENUATOR

RF OUTPUT
MIXER

LO

/?HF

0SCILLOSCOPE

VERTICAL
INPUT “B"
TRIGGERED

et |

HP-iB Controller .
Bynthesizer .

i
— PHASE

VERTICAL REVERSAL
INPUT "A™

TYPICAL DISPLAY

Figure 4-9. Frequency Switching Time Test Setup

HP-IB Interconnect Cable

Mixer ..
Oscilloscope . .
Attenuator (10 dB

S-te;;)

HFP 9330A

HP 8671A

HF 10631 A

RHG DM1-18

HP 180C/1801A/1821A
HF 8495B

WARNING

This test may be performed with power supplied and protective
copers remouved, If the covers are removed, this test should be
perfarmed by service trained personnel who are aware of the
hazards invelved (for example, electrical shock).

NOTE

The necessity of removing the Synthesizer’s covers lo perform
this test is eliminated if the oscilloscope’s trigger input s con-
nected to pin 6 of the HP.IB Interconnect Cable. In this case,

proceed immediately to Step 8.
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4-22. FREQUENCY SWITCHING TIME (Cont'd)
PROCEDURE: 1. Disconnect the line (Mains) power cable from the Synthesizer’s rear panel.
2. Remove the two rear panel standoffs which are in contact with the top cover.

Loosen the screw at the center of the top cover’s rear lip. Slide the cover
toward the rear. Remove the cover.

Remove the screw which holds the A2 Assembly’s protective cover in place.
The screw is located near the right rear corner of the instrument,

Lift and remove the cover while sliding it toward the rear of the instrument,
Reconnect the line (Mains) power cable to the rear panel power module.

Connect the oscilloscope’s triggered vertical input to AZATTPL. (This test
point pulses high when the frequency execute command is accepted by the
Synthesizer.

Connect the Synthesizer and HP-IB controller together with an HP-IB
Interconnect Cable.

Set the oscilloscope controls to alternate B display, sweep time per division
2 ms, sweep mode normal/internal, and positive slope.

NOTE
The following programs are for the HP 9830A Computing
Controller. For use with any other HP-IB controller, the
program may need to be modified.

Load and run the following HP-1B controller program. This program is used to
set the oseilloscope for reliable triggering on the pulse at AZATTP1.

CLUTFLIT 0 Lz 28 ] Eety Ve
FLORENMAT
o CEIZLALENZLSNEL LS

l Frequency Execute

Set the attenuator to 10 dB.

Connect the remaining equipment as shown in Figure 4-9.

Set the frequency of the reference unit to 2100.001 MHz.
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4.22. FREQUENCY SWITCHING TIME (Cont'd)

14, Load and run the following program. The Synthesizer’s initial conditions are
set. Then this program will continue switching between output frequencies of
6.199 GHz and 2.1 GHz until the stop key is pressed.

Vo

o I g E P ot

S N

B O FM OFF, RF ON

CRD " wiis" s "Rl
cen AR R
MRIT 6199.000 MHz frequency execute
L B R O L o

WARIT 1@ I 2100.000 MHz, frequency execute
GLTO i

b

-—
il

RN e

WO ) T R
o T (T (53 O

NOTE
Lines 50 and 70 are included to stabilize the
oscilloscope’s display.

Measure the switching time by observing the signal on the oscilloscope display.
The Frequency Execute program code triggers the oscilloscope’s horizontal
sweep. Therefore, the timing bagins at the display’s left graticule line. The

timing ends at the last phase reversal as the IF signal settles into a steady
frequency. Refer to Figure 4-9. This should occur in less than 15 ms.
Record the switching time.

Interchange lines 40 and 60 of the program.
Tune the reference unit to 6199.001 MHz,

Rerun the program. Record the switching time to the last phase reversal.
15 ms
If the frequency switching time is not within tolerance, check the M/N Loop,

20/30 Loop, YTO Loop (specifically the AZA7 and A3A7 assemblies); also
check the remote programnming circuits on AZA7T and A2A9.

4-23. |INTERNAL TIME BASE AGING RATE

SPECIFICATION: Less than 5 x 10™'° per day after 24-hour warmup.
1o
DESCRIPTION: A reference signal from the Synthesizer (360 MHz OUT) is connected to the oscilto-
scope’s vertical input. A frequency standard (with long-term stability greater than
m 1 x 107"} is connected to the trigger input. The time required for a specific phase
change is measured immediately and after a period of time. The aging rate is
inversely proportional to the absolute value of the difference in the measured times.

4-23
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4-23. INTERNAL TIME BASE AGING RATE (Cont'd)

OSCILLOSCOPE

SYNTHESIZER FREQUENCY STANDARD

VERTICAL TRIGGER QUTPUT
RO INFUT INPUT

FEEDTHRU

TERMINATION

—] |
L

Figure 4-10. Internal Time Base Aging Rate Test Setup

Fregquency Standard . . . . . . . . . . HP5065A
EQUIPMENT: Oscilloscope . . . . . . . . . . HP 180C/1801A/1821A
508! Feedthru Termination . . . . . . . . HP11048C

NOTE

Be sure the Synthesizer has had 30 days to warm up before
beginning this test, If the synthesizer was disconnected from
the power line for less than 24 hours, only a 24 hour waerm-
up is needed.,

PROCEDURE:; . Set the rear panel FREQ REFERENCE INT-EXT switch to the INT position.
Connect the equipment as shown in Figure 4-10.
Adjust the oscilloscope controls for a stable display of the 10 MHz output.

Measure the time required for a phase change of 360°. Record the time (T,)in
seconds. -

Ty=_ o &
Wait for a period of time (from 3 to 24 hours) and re-measure the phase change

time. Record the period of time between measurementz (T, ) in hours and the
new phase change time (T; ) in seconds.

T,=—_______h
Ty

Calculate the aging rate from the following equation:

. _leyeled f 1 1% ({ T
- 1224 -2)
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4-23. INTERNAL TiME BASE AGING RATE (Cont'd)

where: 1 cyecle = the phase change reference for the time
measurement (in this case 360%)

Synthesizer’s reference output frequency (10 MHz)
specified time for aging rate (24h)

initial time measurement (5) for a 360° (1 cycle)
change

time between measurements (h)

final time measurement (s) for a 360° (1 cycle)
change

for example:
351s
3h
349s
_ 1 cycle 1 1 24h
Aping Rate ’(10 MHz) (3515 3495) ( 3h )‘

1.306 x 107!

Record the aging rate. ——e—- B 10710 [day

NOTE

If the absolute frequencies of the frequency standard and the
Synthesizer’s reference oscillator are extremely close, the mea-
surement time in steps 5 and 6 (T, and Ta ) can be reduced by
measuring the time required for g phase change of something
less than 360°. Change 1 cyele in the formula (i.e.,

180° = 1/2 eycle, 90° = 1/4 eycele).

8. If the aging rate is not within the required tolerance, replace A3AB8 or repair
the power supply as necessary, Be sure sufficient warmup time has been
allowed (may require up to 30 days).
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Table 4-3. Performance Test Record {1 of 2}

Model 28671A

Hewlett-Fackard Company
Model 3671A
Synthesized Signal Generator

Serial Number

Tested by __

Test

RF OUTPUT LEVEL AND FLATNESS

Output Level >+5dBm
Flatness <6 dB

HARMONICS

Ratio of Harmonic Amplitudes to Carrier Amplitude

Fundamental Minimum Ratio
2.0—6.2 GHz Harmonics to 18 GHz <. 15 dB

SWR 21 CGHz <17
41GHz < 1.7
6.1 GHz < 1.7

FM ACCURACY

At 100 kHz rate
Accuraey relative to input level £5%

35.6 mVrms

NON-HARMONIC RELATED SPURIDUS SIGNALS
< -70 dB

70 dB down

POWER LINE RELATED SPURIDUS
t, <300Hz -50dB
300Hz<f <1kHz  -60dB
t >1kHz 65 dB

50 dB down
60 dB down
65 dB down

SINGLE-SIDEBAND PHASE NOJSE RATIO

58B level in 1 Hz BW and CW mode at specified offsef
frequencies

10Hz . -60 dB
100Hz 70 6§ dB

1 kHz -78.4B
10 kHz ~3¢ =89 dB
100 kHz 1 & —109dB

#7648 down
H0:% dB down

60.8 dB down
1848 down

F&.dE down |
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Tahle 4-3. Performance Test Record (2 of 2)

Results
Test

Actual

FN FREQUENCY RESPONSE

Relative to 100 kHz rate 3 kH=
20 dRB 30 kliz
100 kHz

300 kHz
1000 kHz
3000 kHz

FM HARMONIE & NON-HARMOQNIC DISTORTION
20 kHz to 100 kHz < h%

RESIDUAL FM IN FM AND CW MDDES

20 Hz—1 kllIz Post Detection Bandwidth
CW (OFF) 6 Hz-rms 212 mVims
0.1 MHz range 6 Hz-rms 2.12 mVims
10 Mz range 10 Hz-rms 3.53 mVrms

20 Hz—3 Post Detection Bandwidth
CW (OFF) 12 Hz-rms 4.24 mVrms
0.1 MHz range 12 Hz-rms 4.24 mVrms
10 MHz range 20 Hz-rms 7.08 mVrims

FREQUENCY SWITCHING TIME

Switching down < 15 ms 15 ms
Switching up < 15 ms 15 ms

INTERNAL TIME BASE AGING RATE 5 x 107 /day

4-27/4-28
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5.2 This section contains adjustments and checks
that assurc peak performance of the Synthesizer.
This instrument should be readjusted after repair
or failure to pass a performance test. Allow
a 30-minute warmup prior to performing the
adjustments.

5-3. The order in which the adjustments are made
is eritical. Prior to making any adjustments, refer to
the paragraph entitled Related Adjustments.

5.4. Determining the adjustments {0 be performed
after a component failure and subsequent repair or
a performance test failure is important. This will
help keep the adjustment time to a minimum. Aftex
the repair and/or adjustment, performance tests are
usually required to verify proper performance. Re-
fer to the paragraph entitled Related Adjustments.

5-5. SAFETY CONSIDERATIONS

5.6, 'Thiz section contains information, cautions
and warnings which must be followed for your pro-
tection and to avoid damage to the equipment.

IWAHNINGSI

Maintenance described in this section
is performed with power supplied to
the instrument ohd protective covers
rermoled,

Maintenance should be performed only
by service trained personnel who are
aware of the hazard nvolved (for exam-
ple, electrical shock), Where maintenance
can  be performed without power ap-
plied, the power should be removed.

5-7. EQUIPMENT REQUIRED

5.8, Each adjustment procedure conlains a list of
requircd test equipment and accessories. The test
equipment is identified by callouts in the test satup
diagrams included with each procedure.

5.0, If substitutions must be made for the specified
test equipment, refer to Table 1.2 for the minimum
specifications. It is important that the test equip-
ment meet the ciritical specifications listed In the

table if the Synthesizer is to meet the performance
requirements.

5.10. The HPF 11712A Support Kit is an accessory
item available from Hewlett-Packard for use in
maintaining the Synthesizer.

5-11. FACTORY SELECTED COMPONENTS

5.12. Factory selected components are identified
on the schematics and parts list by an asterisk which
tollows the reference designator. The normal value
ot range of the components are shown. The manual
change sheets will provide updated information per-
taining to the selected components. Table 5-1 lists
the reference designator, the criterion used for selec-
ting a particular value, the normal value range, and
the service sheet where the componeni part is
shown.

5.13, RELATED ADJUSTMENTS

5-14. If all the adjustments are to be performed,
they should be done in order with the exception of

the A2 Assembly Adjustments. These adjustments
should be performed after the M/N Loop Adjust-
ments and before the YTO Sampler Adjustments.

5.15. In the event of a performance test or compo-
nent failure, it must be determined if an adjustment
procedure should be performed or if the instrument
should be repaired. Tables 5-2 and 5-3 indicate the
required action in either case.

5-16. After the instrument iz repaired and/or
adjusted, performance testing, a {requency check
or verification of phase lock and possibly all of
these things must be done to verify proper per-
formance of the Synthesizer. Tables 5-2 and 5-3
contain the necessary information that provides
assurance of proper performance,

5.17. Prior to performing the adjustment proce-
dures, refer to the disassembly procedures in Section
VIII. These procedures cover the removal of the
top and bottom covers, the internal A2 assembly
covers, and the A3A9 YTO Loop Assembly.

5-18. ADJUSTMENT LOCATIONS

5.19. The last foldouts in this manual contain
fisures that show the location of assemblies,
adjustments, test points and chassis parts.

5-1
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Table 51, Factory Selected Compaonents I

Reference Designation | Service Sheet | Range of Values Basis of Selection

AJAIAZLA 2.A3 0.22 to 0.68 uH | Centers the adjusttnent range of A3A1A2C4 around 100
MHz. Refer to the VCXO Adjustment procedure,

AZAIAZRGT, 2.A3 Refer to Required change in attenuation necessary for a —-10 dBm
R&% and RGO Table -4 output level of the 400 MHz signal, Refer to the VCXO
Adjustment procedure.

A3ATC1Y 10-A3 160 or 220 pF Matched to the A3A943 2-6.2 GHz VTO Assembly.
160 pF with HP 5086-7131; 220 pF with HP 5086.7242.

ABATCAR 7-A3 3.9 to 5.6 pF For the 0.1 MHz FM deviation range. Using FM Frequency
Response Test Setup (test oscillator and spectrum analyzer
only), set test oscillator’s controls so the spectrum analyzer’s
display of the first FM sidebands arc 30 dB down from
carrier at 1 MHz, At 3,16 MHz, sidebands should be 40 dB
down; at 10 MHz, 50 dBR down, If response is peaking, in-
sert a smaller value capacitor. If response is rolling off,
insert a larger value capaciftor.

A3ZATRE7 75 or 17882 Malched to the ABA9AS 2-6.2 GHz YTO Assembly.
1788 with HP 5086.7131; 758 with HP 5086-7242,

AZABA4RZ0 348 to 56202 YTQ Loop gain crossover of 20 £2 kHz.  Refer to the YTO
Loop Phase Detector Adjustment.

Tahle 5-2. Performance Test Failure and Required Action

Performance Test Failed' Adjustment or Repair Repeat Performance Test

RF Output Level and Check YTO loop output, A1ATI Isolator and the Qutput RF Output Level and
Flatness Cable, Flatness Harmonics.

SWR Check the A1AT1 Isolator and the Qutput Cable, SWR.

Harmonics Digital-to-Analog Coverter, YTO Driver, ¥TO Loop Preamp RF Output Level and
Driver and Sampler, YT'O Loop Offset and FM Qvermodu- Flatness Harmonies.
lation, ¥YTO Loop Phase Detector and FM Driver
Adjustments.

Non-Harmoniecally This problem may oecur anywhere in the instrument, Non-Harmonically Related

Related Spurious Isolate the defective component and make adjustments as Spurious. Other tests as
required {(see Table 5-3). required after repair.

Power Line Related Refer to Section VIII, Service Sheet 12.A3 for Power Line Related
Spurious troubleshooting information. Spurious,

Single-Sideband Phase YTO Driver, VCXO, M/N Loop, 20/30 Loop VCO, 20/30 Check for phase lock.
Noise Ratio Loop Bias, YTO Sampler, YTO Phase Detector, YTO Signal-to-Phase Noise Ratio.
Offset and FM Overmodulation, and FM Driver All FM tests.

Adjustments.
FM Accuracy or FM | FM Driver Adjustment. A1 RF Qutput Assembly FM All FM tests.
Frequency Response Sensitivity Adjustment.
FM Distortion First perform FM Driver Adjustments; then, if necessary, All FM tests.
repair FM Driver or FM Input Circuits {see Table 5.3),

Residual FM in M Check the FM Driver for hum, noise or ground loops. Single-Sideband Phaze
and CW modes Check the YTO loop for phase lock, Noise Ratio
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Table 5-2. Performance Test Failure and Required Action (Cont'd)

Performance Test Failed!

Adjustment or Repair

Repeat Performance Test

Frequency Switching

Check the M/N Loop; 20/30 Loop; YTO Loop {specifically
Time the A2A7 and A3AT Assemblies), Check the remote
programming circuits on A2AT and A2A9.

Frequency Switching Time.

Internal Time Base
Aging Rate

Replace A3AR or repair power supply if necessary (see
Table 5-3), Be sure sufficient warm-up time has been
allowed (may require up to 30 days).

internal Time Base Aging
Rate.

Vf the vutput frequenay is incorrect, or any of the phase lock loeps are unlocked, make the approvriste adjustments and (if
necessary) refer 1o Section VI for vepalr information, A fter adjusiment or repair, check for the correct frequency and verify
that the phase lock loops are locked. Perform the single-sideband phase noise ratio test,

Table 5-2. Related Adjustments

Assembly Bepaired

Adjustments

Performance Tests

A1A1 FM Input Cireuit

FM Sensitivity Adjustment

All FM Tests

A2A3 VOO 160—240 MHz Assembly

20/30 Loop YCO Adjustment

Single-Sideband Phase Noise
Ratio' . Power Line Related
Spurious.

A2A4 20/30 Phase Detector
Assembly

A2A4 Assembly Notch Filter
Adjustments

Non-Harmonically Related
Spurious

A2AS 20730 Divider Assembly

20/30 Loop Divider Bias Adjustment

Single-Sideband Phase Noise
Ratio'

Reference Loop Circuits ASA1AI,
A2

VCXO Adjustments

Single-Sideband Phase Noise
Ratio! . Power Line Related
Spurious.

M/{N Loop Circuils, ASA1A3, A4,

5

M/N Loop Adjustments

Sinple-Sideband Phase Nojse
Ratio'. Power Line Related
Spurious,

Power Supplies A3AZ, A3, Ad

Power Supply Adjustments

None unless required by
preceding problems

A3AL DAC Assembly

Digital-to-Analog Converter Adjustments

Single-Sideband Phase Noise
Ratio’

AZAG YTO Driver Assembly

YTO Driver Adjustment

Single-Sideband Phase Noige
Ratio'

AJAT FM Driver Assembly

FM Driver Adjustments

Single-Yideband Phase Noise
Ratio'. All FM Tests,

AZAB 10 MHz Reference
Oscillator Assembly

10 MHz Reference QOscillator

Single-Sideband Phase Noise
Ratie’. Power Line Related
Spurious. Internal Time Base
Aging Rate.

A3ABAZ 2-6.2 Glle YTO Assembly

Power Supply, DAC, YTO Driver, YTO
Loop, FM Driver, FM Mad Meter, Loop
Offset and Overmodulation

Single-Sidebrand Phase Noise
Ratic'. Power Line Related
Spurious. Frequency
Switehing Time.

AJA9AA YTO Phase Detector
Assembly

Y10 Loop Phase Detector Adjustments,
YTO Loop Offsel and FM Overmodulation
Adjustments

8ingle-Sideband Phase Noise
Ratio'

ABA9ASL YTO Sampler Assembly

YT Loop Preamp, Driver and Sampler
Adjustments

Single-Sideband Phase Noise
Ratio’

1. . . . . P
Check for coprect frequency output, and verify the phase lock loops are locked before performing Single-Sideband Ihase Moise Ttatio Test.

5-3
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5.20. A3 RF SOURCE ASSEMBLY ADJUSTMENTS

5-21. Power Supply Adjustments
Service Sheets 11-A3, 12-A3 and 13-A13.

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Adjust the +22 volt and +20 volt power supplies to their required tolerance. Check
the remaining supply voltages for which the +20 volt supply is the reference (+11V,
+5.2V 5.2V, ~10V and ~40V).

Dgital Voltmeter . . . . . . . . HF 3455A

1.

2.

Remove the Synthesizer’s top cover,

Set the LINE switch to ON; set the rear panel FREQ STANDARD INT/EXT
switch to INT.

Connect the DVM input to A3A2TP1.

Adjust +22 ADJ A3A2REZ for a DVM reading of +22.00 £ 0.02 Vde.

Connect the DVM input to ASA3TPS.

Bet +20 ADJ ARAZRB0 for a DVM reading of +20.000 + 0.001 Vde.

Check the following power supplies as shown in the tahle. If any voltages are
incorrect, lry resetting A3AZR50 for the correct +20V, +5.2V, -5.2V_-10V,
and —40 Vde levels. All voltages should be within tolerance. If necessary refer

to the troubleshooting information in Section V1IL, repair the supply in
question and recheck the voltages,

Power Supply Voltage {Vdc)
Power Supply Test Point

Min. Max.

+11 Vde AZAZTPE +9.9 +12.1
+5.2 Vdc AJA3TP2 +5.1 +5.3
—b.2 Vde ABA4TP: =51 -5.3
—10 Vde A3ALTP4 -9.8 ~10.2
—40 Vde A3A4TP1 -40.6

Repeat all performance test(s) as required by the performance test failure or
repair which led to performing this adjustment procedure.

Q
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£.22. 10 MHz REFERENCE OSCILLATOR ADJUSTMENT

REFERENCE: Service Sheet 1-A2
DESCRIPTION: A reference signal from the Synthesizer (10 MHz QUT) is connected to the oscillo-
scope’s vertical input. A frequency standard (with long term stability greater than

1 x 107'%) is connected to the trigger input. The Reference Oscillator’s frequency
is adjusted to match the standard frequency.

OSCILLOSCOPE

FREQUENCY STANDARD

VERTICAL TRIGGER QUTPUT
INPUT INPUT

FEEDTHRU

TERMINATION
1
L_r

Figure 5-1, 10 MHz Reference Oscillator Adjustment Test Setup

EQUIPMENT: Frequency Standard . . . . . . . . . . HP506BA
QOscilloscope . . . . . . . . . . .. HP 180C/1801A/1821A
5041 Feedthru Termination . . . . . . . . HP11048C

NOTE

Be sure the Synthesizer has had 30 minutes to warm up
befare performing the adjustment, Verify that the oven
and phase lock status indicators are out. If necessary,
refer Lo the troubleshooting information in Section VI

PROCEDURE: . Set the rear panel FREQ REFERENCE INT EXT swilch to the INT position,

Set the FRE® adjustment (on the A3AS Assembly) so the signal, as observed
on the oscilloscope display, is not drifting.

Verify that in 10 seconds the display drifts less than 1 division, If necessary
repeat Steps 2 and 3.
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5-23. Digital-to-Analog Converter Adjustment
REFERENCE: Service Sheet 6-A3,

DESCRIPTION: The adjustments set the analog output voltages with respect to the digital frequency
inputs. Adjustments are made at certain selected frequencies of which some are
below the low frequency limit of the Synthesizer (2000 MHz). These frequencies
are selected by shorting together the test point pair A2A8TP1 and tuning to the
specified frequencies.

EQUIPMENT: Digital Voltmeter . . . . . . . . HP 3490A

PROCEDURE: 1.  Set the Synthesizer ag follows:
FM . . ... ... ... . OFF
RFswitch . . . . . ., . . . ON
FREQUENCY . . . . . . . ., 4800.000 MHz

Press the HOLD pushbutton.

Connect the DVM ground lead to the reference ground, A3AS8TPS. (The
ground lead remaing connected here for the remainder of this procedure.) Be
sure the A3AG assembly is properly installed in the instrument.

Attach the DVM test lead to ABASTP4. Set Ref Adj (Reference Buffer Output) Q
A3ASR13 for a DVM reading of -6.50 £ 0.07 Vdec.

Check the output voltages of the Reference Buffers at A3ASTPL (+10.75 £ 0.25
Vdc) and A3ASTP2 (+10.00 £ 0.15 Vde). Make repairs if necessary,

Connect the DVM to the YTO Pretune Output, A3ASTP3.

Short the test point pair, A2A8TP, with an alligator clip. Adjust 1.6 GHz
A3ASR4 (not 1.61) to obtain —4.800 £0.001 Vdc¢. Obtain an accuracy of
+0.0001 Vde if possible in thig and succeeding steps.

Remove the clip from A2ZA8TPI1. Adjust 4.8 GHz ASASRS3 to obtain a reading
of -14.400 £ 0.001 Vde,

Tune to 4900.000 MHz and short the test point pair AZA8TF1 with the clip.
Adjust 1.7 GHz ASABR29 to obtain ~5.100 + 0.001 Vdc,

Repeat steps 7, 8, and 9 until all voltages are within 0.001 Vdc of the specified
value,

Tune the frequency to 4810.000 MHz. Verify that the clip is connected to
A2A8TPL. Adjust 1.61 GHz A3ABRAZ2 (not 1.6) to obtain a DVM reading of
—4.830 £ 0.001 Vdec.

Tune to 5000.000 MHz, Adjust 1.8 GHz A3A5R24 to obtain —5.400 = 0.001

VdC.- ‘
|

Remove the alligator clip. Tune to 2000.000 MHz, Adjust 2.0 GHz AZASR22
to obtain -6.000 + 0.001 Vdec.
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5-23. Digital-to-Analog Converter Adjustment (Cont’d}

14. Tune to 2400.000 MHz. Adjust 2.4 GHz ABABRZ0 to obtain —7.200 £0.001 Vdc,
15. Tune to 3200.000 MHz. Adjust 3.2 GHz A3A5R18 to obtain —9.600 £0.001 Vde,

16. At each frequency listed in the table, check the YTO Pretune voltage at ASASTP3
with the clip attached to the test point pair AZASTP1.

] YTQ Pretune
Synthesizer Frequency Voltage at AJASTP3 (Vde)

4.801 GHz —4.803 ©0.001
4 802 GHz: —4,806 *0.001
4.804 GHz -4,812 +0.001
4.808 GHz -4,824 10,001
4.810 GHz —4.830 0,001
4.820 GHz —4.860 £0.00]
4,840 GHz= —4.920 *0.001
4.880 GHz ==5.040 $0.001

Tunc to 4910.000 MHz. At AJASTP3 the YTQ Pretune veltage should be
—5.130 L0.002 Vdc with the clip in place and —14.730 £0.002 Vdc with the clip
removed, [ necessary repeat the procedure. Then if the voltage tolerance cannot
be met, refer to Section VIII for troubleshooting information.

Remove the DVM and clip lead.

5-24. YTOQ Driver Adjustment

REFERENCE: Service Bheet 7-A3.

DESCRIPTION: When the fundamental output of the Synthesizer is set to the maximum and minimum
frequencies, the YTO Driver’s gain and offset current are set to give specified YTO
output frequencies.

EQUIPMENT: Frequency Counter . . . . . . . . HP53404A

PROCEDURE: 1. Set the Synthesizer’s RF switch to ON.

NOTE

All boards must be installed in the instrument before these adjust-
ments are made.



https://www.manualsplus.com/

Adjustments Model 8671A

ADJUSTMENTS ‘

2. Connect the frequency counter to the RF OUTPUT connector A1J1.

5-24. YTO Driver Adjustment {Cont'd)

3. Connect the reference ground ASAGTPS to ABATTP2 (YTO Tune 1) with a
jumper wire.

Tune the Synthesizer to 2000000 MHz, Set 2 GHz Adj A3ABR34 to obtain
2000.0 £0.1 MHz on the frequency counter.

Tune the Synthesizer to 6199.000 MHz. Set 6.199 GHz Adj A3AGR25 to obtain
6199.0 0.1 MHz on the frequency counter. (Note the frequency is 6199.000
MHz, not §199.999 MHz.)

Repeat steps 4 and 5 as required to obtain the required tolerance at both
frequencies,

Disconnect ASASGTPS from A3ATTP2,

Verify that the frequency output is accurate and phase-locked before performing
the Single-Sideband Phase Noise Ratio performance test in SBection IV.

5-25. Voltage Controlied Crystal Oscillator (VCX0) Adjustment

REFERENCE: Bervice Sheet 2.A3,

DESCRIPTION: The open loop frequency and maximum power output of the 100 MHz VCXO is
centered around 100 MHz. The output is set as close as practical to 100 MHz. The

400 MHz signal is adjusted for maximum 400 MHz output and minimum spurious
output, The attenuator is selected to provide a 400 MHz output of —10 dBm.

FREQUENCY COUNTER SPECTRUM ANALYZER

1 MEL INPUT
TO A3AT1AZ22

" RF INPUT
TO AZATAZN

POWER SUPPLY TO
(=) A3A1A2TP1

POWER METER
TO AZATAZWI |

DIGITAL
VOLTMETER

SYNTHESIZER

Figure 5-2. VCX0 Adjustment Test Setup
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5-25. Voltage Controlled Crystal Oscillator (VCXO0) Adjustment (Cont'd)

EQUIPMENT:

PROCEDURE:

Frequency Counter . . . . . . . . . . HP3340A

Spectrum Analyzer . . . . . . . . . . HP 8B3DA/BRGER/141T
PowerSupply . . . . . . . . . . . . HP6202B
PowerMeter. . . . . . - . . . . . . HP43BA/8481A

Digital Voltmeter. . . . . . . . . . . HP3456A

1.

Connect the frequency counter to ASA1A2J2 in place of the termination; connect
the spectrum analyzer to ABA1A2J] in place of the gray-orange-white cable.

Set the output of a low voltage power supply to —8,00 £0.01 Vde. Connect the
positive lead to ground and the negative lead to ASATAZTP1 TUNE.

Tune the 100 MIlz Adj ASA1A2C4 for the maximum 100 MHz signal level as
viewed on the spectrum analyzer display.

Tune the 100 MHz Adj to increase the frequency (and decrease the amplitude)
until the oscillation stops on the high frequency side; then tune the 100 MHz Adj
to decrease the frequency until the oscillation stops. [f the VCXO does not stop
oscillating at the high end, decrease the value of ABA1ASCS by 1 pF from its
present value. If it does not stop at the low end, increase the value of ABALAZCE
by 1 pF. If a change is necessary, repeat this step.

Adjust the 100 MHz Adj to obtain the maximum signal leve] as viewed on the
spectrum analyzer display. Slowly tune to a higher frequency until the power
drops by 1 dB. Record Af,, that is, how far the 1 dB point is above 100 MHz.
Use the frequency counter to make the measurements to 10 Hz resolution.

"Tune to a lower frequency until the power is decreased 1 dB on the other side of
the peak. Record Af,, that is, how far the 1 dB point is below 100 MHz.

Af,

The VCXO centering about 100 MHz is correct if 0.5 = Y = 2,
2

If the ratio is less than 0.5, decrease ASA1AZL4 one value to increase the center
frequency. If the ratio is greater than 2, increase A3A1A2L4 one value to de-
crease center frequency. Refer to the following table for the inductor values.

A3A1A2LA Inductor Values

Value HP Past Number

.68 pH 0100-0141
.66 ul 9100-2256
A7 uH ©100.2255
39 uH $100-2254
A3 uH 9100-0368
27 pH 9100-2252
22 uH 9100-2251

If the inductor value is changed, repeat steps 3 through 7.
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5-25. Voltage Controlled Crystal Qscillator (VCXQ) Adjustment (Cont'd)
9.  Adjust the 100 MHz Adj te obtain a VCXO output of 100 MHz £100 Hz.

10. Connect the spectrum analyzer to the 400 MHz output. Set the spectrum analyz-
er’s controls for a center frequeney of 500 MHz, frequency span per division
100 MHz and vertical sensitivity per division 10 dB log. Adjust the 400 MHz
ASA1AZCE, C2 and Cl adjustments in that order to obtain the maximurm
400 MHz signal with the lowest harmonic levels possible.

Check the various harmonics of 100 MHz relative to the 400 MHz level. 200 and
800 MHz should be greater than 25 dB down; 100, 300, 500, 600, 700 and
900 MHz should be greater than 40 dB down. If necessary, repeat steps 10 and 11.

Connect the power meter to the 400 MHz output (the gray-red-white cable) after
disconnecting it from ASBA1ABJ1. The power should be —10 to —11 dBm. If the
power is incorrect, select the values of ASA1A2R67, R68 and R69 from the Table
of Attenuator Resistor Values to obtain the proper power level. The attenuation
should always be at least 3 dB or greater.

Attenuator Resistor Values

Attenvation Resistors (Dhl‘l‘lS)

(dB) R67 | R68 | RGY

3 261 | 17.8 261
2156 | 23.7 215
178 | 31.6 178
147 | 38.3 147
133 | 464 133
121 | 51.1 121
110 | 61.9 110

13. If the amount of attenuation is changed, recheck the harmonic levels.

14. Verity that the frequency output is accurate and phase-locked before performing
the Single-Sideband Phase Noise Ratio test,

5-26. M/N Loop Adjustments
REFERENCE: Service Sheet 4-A3.

DESCRIPTION The M/N loop frequency is set to track tuning voltage across the frequency range, The
output level is set and checked to ensure and adequate R¥ output level across the band.
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5-26. M/N Loop Adjustments (Cont'd)}

DIGITAL SPECTRUM ANALYZER
VOLTMETER

POWER SUPPLY

INPUT RF INPUT
L L T ASATA4TRY

TO M/N VCO
FREQUENCY COUNTER 1m£2 TO M/N CUTPUT AZA1A4W1T
INPUT  OUTPUT ASATASI2

TIME BASE 10 Mz IR
INPUT QUTPUT SYNTHESIZER

Figure 5-3. M/N Loop Adjustment Test Setup

EQUIPMENT: Digital Voltmeter. . . . . . . . . . . . . HP 3455A
Frequeney Counter . . . ., . , ., . . . . . HP5340A

Spectrum Analyzer . . . . . . . . . . . . HP B555A/R552R/141T
@ PowerSupply . . . . . . .. . . . . . . HP6202B

PROCEDURE: 1. Set the Synthesizer controls as follows:

RF Switch . . . . . . . . . . . . . ON

FREQUENCY . . . . . . . . . . . . 6090.000 MHz
FREQ REFERENCE INT-EXT switch. . . INT

Connect the equipment as shown in Figure 5.3,
Verify that the M/N output frequency is exactly 197.419 MHz =1 count.

WARNING

Because this circuil board (s being placed on an extender board,
the possibility of coming in contact with 60 Vde is greatly in-
crevsed, Be careful while working on the circuit boards with
power supplied, Work with one hand., Do not touch the ex-
tender board.

Remove the A3A1A4/AS Assembly and place it on a 30 pin extender board.

Connect the spectrum analyzer input to the M/N VCO output A3A1A4W1

{white coax).
CAUTION

Do not apply a positive volloge to ASATALTPI, A positive volt-
age will forward bias the VOO tuning diodes and may destroy them.
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ADJUSTMENTS

5.26. M/N Loop Adjustments (Cont’d)

6. Connect the negative output of a power supply to ASA1A4TPE1; connect the
positive output to chassis ground. Set the power supply for —35.0 0.5 Vde.

NOTE

The adjustment serews for AJAIA4C] and C5 are held in place by
lock nuts. After making the adjustment, tighten the lock nuts and
recheck the frequency and level,

Release the lock nut for the PWR adjustment A3A1A4CS, Adjust ASA1A4CH
for an output level of 0 £2 dBm. Tighten the lock nut.

Slowly reduce the de voltage at ASALA4TPL while monitoring the VCO output
power on the spectrum analyzer. The output power should be greater than
—2 dBm between 395 MHz (—35 Vdc) and 355 MHz (—2.3 Vdc).

Set 395 MHz TUNE A3A1A4C] for a voltage level of —35.0 0.5 Vde.

Tune the Synthesizer frequency to 2100,000 MHz. Verify that the M/N output
frequency is 177.500 MHz and the tuning voltage is —2.3 £0.5 Vde.

Remave the power supply connection to ASA1A4TP1, Set the LINE switch to
STANDBY; then install the A3A1A4/AS Assembly.

NOTE

If required, proceed to the 20/30 MHz Loop VCO Prefune
Adjusimends,

Verify that the frequency output is accurate to 1 kHz and that the phase lock
circuits are locked before performing the Single-Sideband Phase Noise Ratio
performance test in Section IV.

5-27. YTO Loop Sampler Adjustments

REFERENCE:

DESCRIPTION

Service Sheet 8-A3.

The sampler is driven by a sweep oscillator and the dc¢ output iz monitored with an
oscilloscope. The sampler driver circuit is adjusted for maximum amplitude and flat-
ness over the range of the M/N Loop. The Sampler’s [F preamplifier is adjusted for
correct output level and the frequency response is checked.
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5-27. YTCO Loop Sampler Adjustments (Cont’d)

SWEEP
OSCILLATOR Q0SCILLOSCOPE

HORIZONTAL
INPUT SPECTRUM ANALYZER

SWEEP
QUTPUT

RF OUTPUT

A3AG VERTICAL

ASSEMBLY INPUT

—— RF INPUT
TO AZASJ3 "M/N IN™ X110

PROBE TO AJAQASTP
SYNTHESIZER TO AZAQNZ "IF OUT"

Figure 5-4. YTO Loop Sampler Adjustment Test Setup

EQUIFMENT: (scilloscope (with divide-by-10 probe) . . HP 180C/1801A/1821A
Sweep Oscillator . . . . . . . . . . . HP86220A/8620C
m Spectrum Analyzer . . . . . , ., . . . HP8b553B/8552B/141T

frequency Counter . . . . . . . . . . HP3340A
PROCEDURE: 1. Set the Synthesizer's RF switch to OFF and disconnect the power cord,

2. Remove the Synthesizer’s top and bottom covers and place the A3AY Assembly
into the test position. See the disassembly procedures in Section VIIL

Remove the right side cover of A3AD.

Connect a 50 ohm termination to the ASA9A1 Directional Coupler.

Set the sweep oscillator's controls for a leveled output of O dBm, center {requency
range of 1875 =1.0 Mz (measured by frequency counter) and a sweep range of
200 MHz (=100 MHz).

Connect the equipment as shown in Figure 5-1. The sweep oscillator’s RF output

is connected to the M/N LOOP SIGNAL connector, A3A9J3, in place of the white-
arange cable.
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5.27. YTO Loop Sampler Adjustments {Cont’d)

7.

Adjust ABA9ASCI and C2 (with an insulated adjustment tool) to get an oscillo-
scope display similar to Figure 5-5. Tune for maximum negative voltage and flat-
ness over the center two divisions, The minimum change from the reference level
to the maximum negative voltage should be 0.4 volts.

0.4
MINIMUM

147.5 MHz

Figure 5-5. Typical Swept Frequency Response at AJASASTP]
{Frequency span per divisien 20 MHz)

Short ABATTP2 to ground. Set the Synthesizer's RF switch to ON and tune to
2100 MHz. Disconnect the grey cable from the phase detector output A3ADIG.
Remove the oscilloscope’s probe from ASA9ASTPL.

Connect the spectrum analyzer’s input directly to the IF OUT A3A2J2,

Bet the eweep oscillator’s controls for a center frequency of 177.5 £1.0 MHz; set
the sweep width to 10 MHz.

Connect the sweep oscillator’s output to the M/N LOOP SIGNAL input A3A943.

Set the spectrum analyzer’s controls for a 0 to 100 MHz frequency span. Set the
other controls to display the swept [F signal. The fundamental, second and third
harmonics should be visible at 30, 60 and 90 MHz. Tune the sweep oscillator
glightly to align the signals on the display,

Adjust the IF GAIN AJA9ASRI so that the displayed IF signal at 30 MHz is
+2 +1 dBm.
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5-27. YTO Loop Sampler Adjustments (Cont'd)

14. Slowly tune the sweep oscillator’s center frequency from 174 to 181 MHz and
ohserve the fundamental’s output level. Verify that the allowable lavel variation
is not exceeded or that the power does not drop below the stated level over the
frequency range.

a. From 20 to 30 MHz, +2 to +6 dBm
b,  From 6 Lo 20 Milx —3 dBm.
¢, From 30 to 70 MHz, —10 dBm.

Return the Synthesizer to normal operation.

Verify that the frequency output is accurate and phase locked before perform-
ing the Single-Sideband Phase Noise Ratio Performance test in Section IV.

5-28. YTO Loop Offset and FM Overmodutlation Adjustments

REFERENCE:
DESCRIPTION:

EQUIPMEN'T:

Service Sheet 9-A3,

In order to operate the YTO loop phase detector in the linear region, the loop offscl,
must be set 1 radian from the detector’s zero crossover point. A drive signal of 1 radian-
peak is connected at the FM INPUT connector while the phase detector output is moni-
tored with an oscilloscope, The loop offset adjustment is set so Lhatl foldover at the
peak of the phase detector output signal just begins. To set the M overmodulation
threshold, the FM input level is set for a modulation index of 6.5, The adjustment is

sel Lo g position that just lights the front panel OVERMOD annunciator,

0SCILLOSCOPE
SPECTRUM ANALYZER

SYNTHESIZER

RF INPUT 10 B RF FM INFUT VERTICAL

i PUT

5082 OUTPUT ,_FL

 __J

COAXIAL TEE

TEST DSCILLATOR

Figure 5-6. YTO Loop D{fset and FM Overmodulation Adjustment Test Setup

Oscilloscope. . . . . . . . . . . HP1B0C/1801A/1821A
Spectrum Analyzer © . . . ., . . HP 8555A/8502A/141T
Test Oscillater . . . . . . . . . . HP&51E

Attenuator (10dB) . . . . . . . . HP 8491B Option 010
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5-28. YTO Loop Offset and FM Overmodulation Adjustments {Cont’d)

PROCEDURE: 1.  Set the Synthesizer’s FM Deviation switch to 10 MHz and press the PRESET
{3 GHz) pushbutteon,

Tune the test oscillator to 100 kHz
Connect the equipment as shown in Figure 5-6.

Adjust the spectrum analyzexr’s controls to display the carrier and the 100 kHz
modulatar sidebands.

Adjust the test oscillator’s output level for the first carrier null as observed on the
spectrum analyzer’s display. Record the test oscillator’s output level as measured
with the oscilloscope.

Vrms

Divide the measured value by 2.4, Readjust the test oscillator’s output level to the
computed level.

Connect the oscilloscope to ASA9A4TP1 through a divide-by-ten probe. Adjust
the oscilloscope’s controls to view the 100 kHz signal.

Set the YTO Loop Offset adjustment OFST A3A9A4R53 so the sinusoidal wave-
form just begins to fold over. Refer to Figure 5-7.

NOTE

There may be two settings of ASAYALRALE which give the proper
offset, Use the position closer to the center of the adjustment range.

TOO MUCH OFFSEY CORRECT OFFSET TOO LITTLE OFFSET

Figure 5-7. YTO Loop Dffset Adjustment Waveforms
9,  Disconnect the oscilloscope’s probe.

10. Adjust the test oscillator’s output level for the second catrier null as observed on
the spectrum analyzer’s display. Record the test oscillator’s output level.

Vrms
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5-28. YTO Loop Offset and FM Overmodulation Adjustments (Cont'd)

11. Multiply the measured value by 1.18. Readjust the test oscillator’s output level to
the computed level.

12. Set the FM overmodulation adjustment OMOD A3A9A4R30 to the full clockwise
position. Slowly rolate the adjustment counterclockwise until the froni panel
OVERMOD annuneciator is illuminated.

5-29. ¥YTO Loop Phase Detector Adjustment
REFERENCE: Service Sheet 9-A3.
DESCRIPTION: The gain-crossover frequency of the YTO Phase-Locked loop is measured and adjusted

using a low frequency spectrum analyzer and tracking generator. This procedure does
not generally need Lo be done unless repairs were made in the YTO loop.

SPECTRUM ANALYZER/
TRACKING GENERATOR

INFUT

AC
TRACKING I STEFS CURRENT

GENERATOR QUTPUT »~ PROBE

AJW16 m
F

.\ P

[ SYNTHEDIZER T T sf <

SPECIAL CABLE
INTERCONNECT

Figure 5-8. YTO Loop Phase Detector Adjustment Test Setup

EQUIEMENT: Spectrum Analyzer (with tracking generator) . . IP 8556A/855628/1417T
AC Current Probe . . . . . . ., . . . . . HPI110A
Special Interconnect Cable . . . . . . . . . (See Figure 1-3.)

PROCEDURE: 1. Set the synthesizer RF switch to ON

2. Connect the equipment as shown in Figure 5-8. The special interconnect cable is
inserted between A3WI16 (grey cable) and A3A9J6 (YTO Tune 1)

NOTE
When clipping the current probe around the special cable’s center
conducior, do not allow the metal surface to come in contact
with the center conductor connection of (he SMA connectors.
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5-29. YTO Loop Phase Detector Adjustments (Cont'd)

3. Set the spectrum analyzer to scan from 0 to 50 kHz, vertical sensitivity per division
to 2 db, scan mode to single, and set the display’s variable persistence to maximum.

Press the single sweep pushbutton.

Move the spectrum analyzer’s input to the cable side (ASW16) of the special cable.
Press the single sweep pushbutton. Check that the gain-crossover frequency is

20 +2 kHz. If the gain-crossover frequency is not correct, ABADA4RZ0 must be
changed to set the correct frequency. Refer to Figure 5-9.

The required value of ABA9A4R20 must be changed to set the correct frequency.

R.=R

2

where R, = required value for R20
R, = present value of R20
Fy
F, = required frequency (20 kHz)

= measured frequency

for example
if R, = 61962
and F, = 26 kHz
then
R, =619 (

25 kHz
20 kHz

R, = 77382 or 7504 (closest value)

Install R20 and recheck the gain-crossover frequency.

18

NOTE

The other loop parameters, phase margin and open loop gain, may be
checked if the loop does not operate eorreetly. Open loop gain is
checked at 1 kHz and should be approximately 40 dB. Phase margin is
checked by disconnecting the input to the ac probe, shorting the
input, and pressing the single sweep pushbutton. Phase margin should
be approximately 45° and is calculated by the following expression:

A
§ = cps! — —loglu)

where & = phase muargin .
and A= ratio (in dB) of gain-crossover to the induced voltage., (Gain- "
crossover is the reference so the retio is negative.)
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5-29. YTO Loop Phase Detector Adjustments {Cont'd)

QuUTPUT

GAIN-

OPEN ¥ CROSSOVER
LOOP GAIN {UNITY DPEN
LOOP GAIN)

VOLTAGE
INGUCED IN A
ONE-TURN COIL

INPUT

Figure 5-8. Spectrum Analyzer Display of Phase-Locked | oop Gain

10. Reinstall the A3AD Assembly after replacing the covers. Refer to the appropriate
procedures in Section VIIL

11. Verify that the output frequency is accurate to =1 kHz and that the phase lock
circuits are locked before performing the Single-Sideband Phase Noise Ratio
performance tes in Section IV,

5-30. FM Driver Adjustment
REFERENCE: Service Sheet 10-A3.
DESCRIPTION: The de offset of the FM integrator amplifier is set as close to zero volls as possible,

Any FM signal present on the error signal line of the YTO phase-locked loop is nulled
at both high and low FM driver sensitivity.

TQ AZATTRS

N QSCILLOSCOPE

TEST OSCILLATOR SYNTHESIZER

i I

50 QUTPUT FM INPUT VERTICAL
INPUT

Figure 5.10. F{M Driver Adjustment Test Setup

m EQUIPMENT: Oscilloscope. . . . . . . . ., . . . HP180C/1801A/1821A
Test Oscillator . . . . . . . . . . . HPG&GBIB
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5-30. FM Driver Adjustment {Cont'd)

PROCEDURE: Set the FM DEVIATION switch to 0.1 MHz.
Connecl the oscilloscope to ASATTPS.

Set OFST (offset adjust) ABATR28 for 0.0 0.1 Vde.

Verify a voltage level of 0 £2 Vde at AZATTP3.
Set the RF switch to ON.

Set the test oscillator controls for an output of 3.0 mVims at & kHz.

1.
2,
3
4., Set the FM DEVIATION switch to 10 MHz.
5
6
7

8.  Connect the oscilloseope to ASATTP2; connect the test oscillator output to the
FM INPUT. The signal displayed by the oscilloscope wilt generally be less than
20 mV,_p,.

PP

Set GAIN A3ATRA40 to null any FM signal present al A3A7TP2.

Set the FM DEVIATION MHz switch to 0.1 MHz and set the test oscillator cutput

level to 0.30 Vrms.

Set -—40 GN (~~40 Gain} A3ATR46 to null any FM signal present at ASATTPZ.

5-31. AZCONTROLLER ASSEMBLY ADJUSTMENTS

5.32. 160—-240 MHz (20/30 MHz or LFS Loop) VCO Pretune Adjustments

REFERENCE: Service Sheet 3-A2,

DESCRIPTION : If any oscillator components have been replaced, the low and high frequency limits of
the oscillator must be checked to insure proper operation, The oscillator coil is moved
closer to or away from the civeuit board in order to set the low and high frequency
limits,

EQUIPMENT; Frequency Counter . . . . . . . HP 5340A

NOTE
This procedure need be performed only if major repair has been
done to the oscillalor,

PROCEDURE: . Set the LINE ON-STANDBY switch to ON.

Remove the screws which hold the AZA3 VCO assembly in place,
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5.32. 160240 MHz (20/30 MHz or LFS Loop) VCO Pretune Adjustments (Cont'd)

WARNING

Because this circuit board is being placed on an extender board,
the possibility of coming in contact with 60 Vde is greatly
incregsed, Be careful while working on the circuil beards with
power supplied. Work with one hand. Do not touch the extend-
er board.

Remove the AZA3 Assembly, place it on an extender hoard, and reinstall the
assembly.

Remove the green cable ABW14 which is connected to the 20/30 MHz OUTPUT
AZ2A3JL. Connect the frequency counter output to A2A3J1.

Set the LINE ON-STANDRY switch to ON.

Set A2ZA381 (FREQ TEST SWITCH) to the TEST HIGH FREQ position. The
frequency should be greater than 30.5 MHzx.

If the frequency is less than 30.4 MHz, the oscillator coil must be moved closer to
the circuit board. The oscillator cover must be removed before adjusting the coil,

NOTE

The oscillator coil is normeally mounted parallel to the circuil board
with the bottom threads approximately 1.3 mm (0.050 inch) above
the hoard.

Replace the oscillator cover and recheck the frequency.

Set A2A351 to the TEST LOW FREQ position. Verify a frequency reading of less
than 19.5 MHz. If necessary, remove the cover, reset the coil, replace the cover
and repeat steps 6 (hrough 9.

Set A2A351 Lo the NORMAL position.
Reinstall A2AR in its cavity and reconnect the green cable to AZAZJL.

5-33. 20/30 MHz (LFS) Loop Divider Bias Adjustments

REFERENCE: Service Sheet 1-AZ2.

DESCRIPTION: A clock signal derived from an external RF signal source is monitored with an oscillo-
scope. The R signal level is slowly reduced and the CLK BIAS ADJ is set to oblain a
stable clock signal. The RF input is reduced to the minimum level thal provides a
stable signal.
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5-33. 20/30 MHz (LFS) Loop Divider Bias Adjustments

0SCILLOSCOFE SIGNAL
GENERATOR

-LVEHT!CAL INPUT TO AZABTPS TO AZABIZ | RF
: QUTPUT
160—240 =N INPUT
AZAR
SYNTHESIZER ASSEMBLY

Figure 5-11. 20/30 MHz Loop Divider Bias Adjustment Test Setup

EQUIPMENT: Oseilloscope, . . . . . . . . . HPI180C/1801A/1821A
Signal Generator . . ., . . . . . HPB654A

PROCEDURE: 1.  Sei the LINE ON-5TANDEBY switch to STANDBY.
2.  Remove the screws that hold the A2AD 20/30 MHz Divider Assembly in place.

l WARNING I

Because this cireuit board is being placed on an extender board,
the possibility of coming in contact with 60 Vde is greatly in-
creased. Be careful while working an the circuil boards with power
supplied, Work with one hand, Do not touch the extender board.

Remove the A2AD Aszembly, place it on an extender board, and reinstall the
assembly.

Connect the power cable to the power module. Set the LINE ON-STANDBY
switch to ON.

Set the signal generator controls for cw output of —5 dBm at 240 MHz.
Remove the read cable AZW2 from the 160—240 MHz INPUT AZASJ]1.
Connect the equipment as shown in Figure 5-11.

Center A2A5R4 (CLK BIAS ADJ).

Observe the clock signal on the oscilloscope display.

Adjust AZA5RA to obtain a stable clock frequency.

Reduce the signal generator output level while readjusting AZA5R4 to obtain a ./
stable clock signal at the lowest possible signal.



https://www.manualsplus.com/

Medel 8671 A Adjustments

M ADJUSTMENTS

5-33. 20/30 MHz (LF5) Loop Divider Bias Adjustments (Cont'd)

12, Verily that a stable clock signal is obtained with an input signal of —10 dBm or
less.

13. Disconnect the test equipment and reinstall AZAS in its cavity., Reconnect the
cable lo AZALJL.

5-34. A2A4 Assembly Notch Filter Adjustment
REFERENCE: Service Sheet 2-A2,

DESCRIPTION: A 7985 Hz signal is passed through the 8 kHz notch filter. The adjustable components
are set for minimum signal transfer.

3dB
TEST QSCILLATOR ATTENUATOR

i Pt
k.‘ N

FREQUENCY COUNTER L 30002
§ RESISTCR

AC
NEGATIVE VOLTMETER
LEAD
OF AZA4C4 TO A2A4R28

AZA4 TO AZA4TPA
ASSEMBLY

INPUT

o

SYNTHESIZER

Figure 5-12. A2A4 Assemhly Motch Filter Adjustment Test Setup

EQUIPMENT: Test Oscillator . . . . . . . . . HP&bH1B
Frequency Counter . . . . . . . HP B340A
ACVoltmeter . . . . . . . . . HP40CE
3dB Attenuator . . . . ., . . . HP 8491A Option 003

PROCEDURE: 1. Het the LINE QON-STANDBY switch to STANDBY.

WARNING |

Because this circuit board ig being placed on en extender board,
the possibility of eoming in contact with 60 Vdce is greally
increased. Be careful while working on the circuit boards with
power supplied. Work with one hand. Ilo not touch the
extender board,
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5-34. A2A4 Assembly Notch Filter Adjustment (Cont'd)

Remove the AZA4 Assembly.

Unsolder the input end (top) of AZA4R23 {refer to the component location
diagram).

Install the circuit board on an extender board.

Connect the equipment as shown in Figure 5-12. The leads from the 3 dB attenua-
tor should he as short as possible. Clip the ground wire to the negative side of
A2A4CH.

Het the test oscillator’s controls for 1 kHz and an AC volimeter indication of
+10 dBm.

Set the test oscillator as close to 7985 Hz as possible.

Adjust A2ZA4L3 and L4 to minimize the meter reading. The indication must be
less than —50 dBm.

Resolder AZA4R28, reinstall the A2ZA4 Assembly, and replace the top cover.

NOTE

If required, proceed to the YTO Loop, Preamp, Driver and Sampler
Adjustments,

5-36. AT RF CUTPUT ASSEMEBELY FM SENSITIVITY ADJUSTMENT

REFERENCE: Hervice Sheet 1-A1.

DESCRIPTION: The FM drive signal is preset for a modulation index of 2,40 (first carrier null). The FM
SENS ADM is then set for the carrier null as observed on a spectrum analyzer’s display.

SPECTRUM ANALYZER

SYNTHESIZER TEST OSCILLATOR

- '
RF INPUT RF EM INFUT
ouT-
g PUT
DIGITAL

VOLTMETER COAXIAL
1048 TEE

ATTENUATOR

FREQUENCY COUNTER

Figure 5-13. FM Sensitivity Adjustment Test Setup
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5-35. A1 RF OUTPUT ASSEMBLY FM SENSITIVITY ADJUSTMENT (Cont'd)

EQUIPMENT: Spectrum Analyzer . . . . . . . HPB85363A
Test Qscillator ., . . . . . . . . HPG51B
Frequency Counter . . . . . . . HP 5340A
Digital Voltmeter. . . . . . . . HP 34556A
Attenuator, 10dB . . . . . . . HF 84918 Option 010

PROCEDURE: 1. Set the Synthesizer’s controls as follows:

BFswitchh . . . . . . . . . . ON
FM DEVIATION switch . . . . . 10 MH=z
FREQUENCY . . . . . . . . . 3GHz

Connect the equipment as shown in Figure 5-13.
Tune the spectrum analyzer Lo obtlain a display of the carrier.

Het the test oscillator’s frequency to 100 kHz; set the output level as close as
paossible to 34.000 mVrmas.

Set FM S8ENS ADJ A1AI1R3 for the carrier null as observed on Lhe spectrum
analyzer’s display.
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SECTION VI
REPLACEABLE PARTS

G6-1. INTRODUCTION

6-2. This section contains information for ordex-
ing parts, Table 6-2 lists abbreviations used in the
parts list and throughoul the manual, Table 6-3
lisls all replaccable parts in reference designator
order. Table 6-4 contains the names and addresses
that  correspond to  the manufacturer’s code
numbers.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instru-
ment that may be replaced on an exchange basis,
thus affording a conaiderable cost saving. Exchange,
factory-repaired and tested assemblies arc available
only on a trade-in basis; therefore, the defective
assemblies must be returned for credit, For this
reason, assemblies required for spare parts stock
must be ordered by the new assembly part number.

6-5. ABBEREVIATIONS

6-6. Table 6-2 lists abbreviations used in the parts
list, schemativs and throughout the manual. In
some cases, two forms of the abbreviation are used,
ong all in captial letters, and one partial or no
capitals. This occurs because the abbreviations in
the parts list are always all capitals, However, in
the schematics and other parts of the manual,
other abbreviation forms are used with both lower
case and upper case letters.

6-7. REPLACEABLE PARTS LIST

6-8. Table B6-3 is the list of replaceable parts and
is organized as follows:

a. Electrical assemblies and their compo-
nents in alpha-numerical order by reference

destgnation.

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

¢. Miscellaneous parts.

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

a. The Hewlett-Packard part number.

b. Part number check digit (CD).

¢. The tolal quantity (Qty) in the major
assembly (Al, A2, or A3).

d. The description of the part,

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

f. The manufacturer’s number for the part.

6-10. The total quantity for each part is given only
once — at the first appearance of the part number
in the list for each major assembly.

NOTE

Total quantities for optional assemblies
are totaled by assembly and not inte-
graled into the stundard list,

6-11. ORDERING INFORMATION

6-12. To order a part listed in the replaceable parts
table, gquote the Hewleti-Packard Part number
(with the check digit), indicate the quantity re-
quired, and address the order tc the nearest
Hewlett-Packard office. The check digit will ensure
accurate and timely processing of your order,

6-13. To order a part that is not listed in the re-
placeable parts table, include the instrument model
number, instrument serial number, description and
function of the part, and the number of parts re-
quired. Address the order to the nearest Hewlett-
Packard office.

6-14. SPARE PARTS KIT

6-15. Stocking spare parts for an instrument is
often done to ensure gquick return to service after a
malfunction occurs. Hewlett-Packard has a “Spare
Parts Kit’' available for this purpose. The kit con-
s1sts of selected repalceable assemblies and compo-
nents for this instroment, The contents of the kit
and the “Iecommended Spares’ list are base on
failure reports and repair data, and provides parts
support for one year. A complimentary “‘Recom-
mended Spares” list for this instrument may be
obtained on request and the “Spare Parts Kil” may
be ordered through your nearest Hewlett-Packard
office.
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Replaceable Parts

Table 6-1. Part Numbers for Exchange Assemblies

Model BE71A

Reference
Designation

Description

Part Number*

Exchange Assy

New Assy

A3AIA4

A3AB

A3A9A3

M/N VCO Assembly
10 MHz Reference Oscillator Assembly

2—6.2 GHz YTO Assembly

86701-60071

86701-60072

5086-6131

86701-60065

86701-60067

5086.7131

“When ordering extra assemblies for spare parts stoole, use new assembly part number only. Exchange orders require return of the

defective part.

Q
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Model 8671A

Table 6-2. Reference Designations and Abbreviations (1 of 2)

Replaceable Parts

.4 ... . assembly
attenuator; isolator;
termination

fan; motor

., battexry

capacitor

coupler

diode; diode

thyristor: varactor

directional coupler

delay line

annunciator;
signaling device

(audible or wvisual);

lamp; LED

. ampere
alternating current
Accessory
adjustment
analog-to-digital
audio frequency
automatic
frequency  control
automatic gain
control

control
amplitude modula-

amplifier

automatic phase
control

assembly

auxibary

average

American wire

balance
binary coded
decimal

beryllium
copper
beat frequency
oscillator
binder head
breakdown
bandpass
bandpass filter
brass
backward-wave
oscillator

counter-clockwise
ceramic

channel

centimeter

. cabinet mount only
coaxial

REFERENCE DESIGNATIONS

miscellaneous
electrical part

.- fuse

.. flilter

circulator
electrical connector
(stationary portion);

[ coil: inductor

s s n e e ... meter

. miscellaneous
mechanical part

electrical connector
(movable portion);
plug
transistor: SCR;
triode thyristor
.. resistor
v . ... thermistor
.. switch
transformer
terminal board
thermocouple
test point

ABBREVIATIONS

.. coefficient

composition
. . complete
connector
cadmium plate
cathode-ray tube
complementary
transistor logic
continuous wave
clochwise
centimeter
digital-to-analog
decibel
decibel referred
to 1 mW
direct current
degree (temperature
interval or differ-
ence)
degree {plane

degree Celsius
{centigrade)
degree Fahrenheit
degree Kelvin
deposited carbon
detector
. diameter
diameter (used in
parts list)
DIFF AMPL . .
amplifier

differential

double-pole,
double-throw

double sideband
diode transistor
logic
digital voltmeter
emifter coupled
logic
electromotive force

NOTE

.+ .. electronic data

Processing
electrolytic
encapsulated
external
farad
. e... field-effect

transistor

fillister head

. . frequency modulation

... front panel
frequency

fixed

... gram
germanium
gigahertz

... Blass
ground{ed)

heterodyne
hexagonal
head

high frequency

mercury

.. high

. Hewlett-Packard

high pass filter

«+ .. how (used in
parts list)

high voltage

Hextz

integrated circuit

inside dipmeter

intermediate
frequency

impregnated

inch

incandescent

include(s)

input

insulation

All abbreviations in the parts list will be in upper-case.

integrated cireuit;
microcircuit
. etectron tube
VR . ... voltage reguiator;
breakdown dicde
cable; transmission
path; wire
socket
erystal unit (piezo-
electric or quartz)
. . tuned cavity; tuned
cireuit

. internal
kilogram
kiloheriz
kilohm
kilovolt
pound
inductance-

capacitance
LED , ., light-emitting diode
low frequency
long
left hand
. limit
... lnear taper {used

in parts list)
linear
lock washer
LO , .. low;local oscillator
LOG . ... logarithmic taper
(used in parts list)
logrithm(ic)
low pass filter
low voltage
meter (distance)
milliampere
. ... maximum
e s ... megohm
MEG . ... meg (10%) (used

in parts lst)
MET FLM metal film
MET OX metallic oxide
MF ... medium frequency.
micrefarad {(used in

parts list)

manufacturer
milligram
megahertz
millihenry
mho
minimum
minute (time)
minute (plane

miniature
millimeter
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Replaceable Parts

Table 6-2. Reference Designations and Abbreviations (2 of 2)

Model 8671A

modulator

momentary

metal-oxide
semiconduetoy

millisecond

mounting

meter (indicating

device)

millivolt, ac
millivolt, de
millivolt, peak
. millivolt, peak-
to-peak
millivolt, rms
milliwatt
multiplex
mylar
mijcroampere
microfarad
mijcrohenrey
micromho
mijcrosecond
microvolt
microvolt, ac
microvolt, de
microvolt, peak
microvolt, peak-
to-peak
microvolt, rms
microwatt
nancampere
no connection
normally closed
neon
negative
nanofarad
nickel plate
normally open

negative-positive-
negative
. negalive-positive
zere (zero tempera-
ture coefficient)
, not recommended
for field replace-
ment
not separately
replaceable
nanosecond
nanowatt
order by descrip-
tion

PREAMPL . ..
PRF . ...

outside diameter
oval head
operational

peak (used in paris
list)
. bpulse-amplitude
modulation
printed circuit
pulsecode modula-
tion; pulse-count
modulation
pulge-duration
modulation
picofarad
phosphor bronze
Phillips
positive-intrinsic-
negative
peak inverse

oscillator
phase modulation
positive-negative-
positive

polystyrene
porcelain
. positive; position{s)
(used in parts list)
position
potentiometey
peak-to-peak
peak-to-peak (used
in parts list)
pulse-position
modulation
preamplifier
pulse-repetition
frequency
pulse repetition

picosecond
point

modulation
pulse-width
modulation

peak working
voltage

resistance-
capacitance

rectifier

reference

regulated

replaceable

radic frequency

radioc frequency
interference

round head; right

resistance-
inductance-
capacitance

. rack mount only
root-mean-square

read-only memory
rack and panel
reverse working
voltage
scattering parameter
second {time)
second (plane angle)
slow-blow (fuse)
(used in parts list}
silicon controlled
rectifier: screw
selenium
sections
semicon-

superhigh fre-

silicon

silver

slide

. signalto-noise ratio

single-pole,
double-throw

spring

split ring

single-pole,

single-throw
single sideband
stainless steel

standing-wave ratio
synchronize
T .. timed (slow-blow fuse)
tantalum
temperature

compensating

NOTE

All abbreviations in the parts list will be in upper-case,

MULTIPLIERS

Abhbreviation

sevsETgeRLTROS

Prefix

Mulitiple

tera 1012
giga 109
mega 106
kilo 103
deka 10
deci 101
centi 102
milli 103
micre 10~ %
nano 102
pico 1012
femto 1015
atto 1018

time delay
terminal

thin-film transistor
toggle

thread

through

titanium

tolerance

trimmer

transistor

. transistor-transistor

television
television interference
traveling waye tube
micre (209 (used
in parts list)
. microfarad (used in
parts list)
ultrahigh frequency
unregalated
volt
voltampere
volts, ac
variable
. wvoltage-controlled
oscillator

UHF . .

volis, de

volts, de, working

(used in parts list)

volts, filtered

variable-frequency
oscillator

very-high fre-

volis, peak

volts, peak-to-peak

volts, rms

voliage standing
wave ratio

voltage-tuned

oscillatoy

. vacuum-tube

voltmeter

volts, switched

working inverse

wirewound

without

yitrium-iron-garnet

characteristic
impedance
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Table 6-3. Replaceabie Parts

Mfr
Code

Reference HP Part
Designation Number

Description Mfr Part Number

Al R¥ QUTPUT ABSEMBLY

Aidy 08aTleb0002 BDARD ABSEMBLY, FRONT PaNEL (214181 aND 28489 Q86T wB0002
§2 MUBT BE ORDERED SEPARATELY)

CAPACITOR=FXO 33UF+={0X 10VOC TA 56289 LS0D3I6XT01 082
CAPACITOR=FXD 170UF+7S=10% 15vDC &L S6289 3001776015002
CAPACITOR=FXD LtTOUF+75=10X 15VDC alL 56289 3001775015002

AlAiC) 0180=0229
AiAiC2 0180=2215
ALALES 03802245

AtA1CR)Y 19010050
ALALCRE 1901=00%0
ALAICRY 1901=0050

DIDDE~SwITCHING BoY 200MA 2N3 DOw3S 2848 1901=0050
DIODE=SwITCHING Bov 200MA 2NS DQ«3S 2848y 1901=00%0
DIODEwSAITEHING B¢V 200MA 2N DQw3S 28uB0 1901=006¢

LAMPINCAND VDL 6044 TataBULE 28480 Zi4gegaa’
LAMP=INCAND SYDC 60MA TwiwBULE 2648¢ Ziup=oue?
LAMPLINCAND SVDC 60MA Tmi=BULB 23480 21u0=0427
LAMPwINCAND SVOC 60MA TeimBULB 28480 2140mouzY
LAMPw[NCAND SYDC 40MA TeiwBULB 28uBy 2140moud?

ALAtDSy 21u0agud?
ALAtDa3 2l40edi2?
A1 A{D8Y 21U0mpap?
ALAiD8a glé0mdag?
ALA1DSS 2140mpaz?

AU A G A AR LA Ul -2

CONNECTOR=RF 3MB M PC 5Q«0OMM 28480o 12501255

hyALdy 1250w12%5
CONNECTOR=RF SMB M BC S0e0HM 28480 t250e125%

hik1J2 12501255

-

ALAIKY 0481013 RELAY“REED LC 230Ma 28VDC SVOC~=COIL 3va 28489 04901013
A1A1QY 18840071
A1hy102 1854007
A1A1G3 18%4m0071
ALALDY 188420071
ALAYGS 1884007

TRANSTSTOR. NPN POEIGOMA FTR20OMHZ 28489 1854=0071
TRANSIATOR NPN POw3poMH FTa200MMZ 28udo 1854007}
TRANSISTOR NPN POR3COMA FTR200MAZ eBugo 13540071
TRANSISTOR NRN POS300My FTE2p0MHZ 28480 1854m0071
TRANSISTOR NPN PO=300MN FTU200MM] 26480 18S4=00T1

ALA1Qe 18540071
414107 105420071
a1hi08 1850e007)
ALALQ9 1854a0071
LYLIV-E 18540071

TRANSISTOR NPN POR3I0OMY FYR200MH] 28489 18540071
YRANSISTOR NPN POE30OMy PTR20QMHZ 28480 1854-0071
TRANSISTOR NPN PDu3poMN FTm200MHZ 28489 1854m007}
TRANSISTOR NPN PORIOOMW FYRRQOMME 2BUBO 18840071
TRANSISTDR NPN PONXOOMN FTR200MME 2BuBQ 1884=0071

1854ap0?t
18840978

078T=pdd2
0boa=3400
0157a0280
0757a0378
ALAYIRS 07%7a0dde

TRANSISTOR WPN POR3IQOMH FTW200MMZ 2BuBo 16%4=0071
TRANSISTOR NPN POR3IGOMY FTE200MHZ ea489 18540071

REBIATOR 10K 1% 12%W F TCu0+=i00 2454s C4m]/B=TOal008=F
RESISTOR t47 1% .58 F TCmde=100 2B4p0 0698=3400

RESIATOR LK 1% ,12%4 F 1CR0O4+m100 24546 Cluwl/BuT(mlg0l=F
RESISYOR L1 1% 125w F TCagssito 19701 MFYL]s8=To=]jRO=F
RESIATOR tOK 1X 125w F TCWC4=100 2uSde Lhal/BuTi=]1002=F

PO kD D ~3 ~4 el ~d i~ 8~ &

AthiRe 2100e190%
ALAIRY GysY=(795
A1A1IRS 0757044z
ALLiRY LTLLER LTS
AtAiR10 075Tapii2

RESISTORLTRMR 20 20% C TOPaADJ 1=TRN 12997 332MeimdOR

RESISTUR 76 1% ,SW F TCmG4w=100 19701 MFui/gaT(mTEROWF
RESTATOR LOK 1% 1254 F TCule=l00 2u5us Chmi/BmTl=1002aF
RESIATOR L47K 1X ,12%h F TCEQ4m1OQ 2usde Cuni/Betlmly?daf
RESISTOR oK 1% ,12%% F TCeO+=100 2u5de Cial/BuTgaippewF

D AN

ALh1Rt 075Tw0u42
A{ARLD 078T=pku2
AfAfR13 078 Tepuig
LILILIY] 075T«0u42
ALhyRLS 078Ta0280

AtAIRLb 07570042
AfARLY P LY ETETH]
ArAgmin 0757=0280
ALALALS 078720278
ALAIR2Y 0787a0442

Athipdt 07570280
ALALRE2 07570280
A{AIR2Y 0757T=0219
ALAIRZY 0757a0280
Ayhin2s 0T%7ap280

REGLSTOR LOK 1% ,125W F TCaC+=1900 2igldg Clmi/gwiCal0l2nF
RESTISTOR (0K 1% 1254 F TCEQeald0 24s5de Clhaj/BmTOulpgraF
REQISTOR joX 1% ,125W F TCwo+=~100 pusde CUal/BaTOuipp2eF
RESISTOR 0K 1% ,125W F TCR04=100 26548 Cha}/BuTlalofdaF
RESISTOR 1K t% ,125W F TC=0+wi00 2usde Cowi/ButCulOGiaK

RESISTOR foK 1% ,125W F TCEQ4wld0 FIL-11 Clhul/BmTbaloteaF
RESISTOR 0K 1% ,125% F TCuG4al00 FCLET Chmi /BmThm] 002wk
RESIATOR LK 1% 125k F TCE04eigQ 24546 Chaj/BuTUm100=F
RESISTOR 1,7BK 1% ,1254 F TCR0+=100 gusdyp Cin]/GmTO=lTBlwF
RESISTOR LOK 1% ,125W F TCwG+=100 2USUb Chui/BeTlwlO02nF

VOO W OO WHO00D

RESISTOR K 1X ,125W F 7C=0¢eti00 gusdb Cidul/BumTOui0iuf
RESISTOR 1% 1% 125W F TLel#=100 24546 Cé=l/BmTlelOl)=F
RESISTOR 3,18K 5% ,12%K F TCEQeal00 Fusap [un)]/BaTOwdilbial
REBISTOR K tx 1250 F TC#04=100 FELTT Cldat/B8uTal0QlnF
RESISTOR §% 1% ,12%w F Ti20em100 2uSads Clel/BuTO=100L=F

- vl O Wi

ALALR26 075Te0280 REBISTOR 1K 1y ,125% 7 TC=gee100 2us4e Clul/BmTOm100iuF

AWITCH RF ON=OFF z848o CBeTRmb007T
SWITCH, FM DEVIATION RAUBY C86TEwb00T7T

AiA18y 08672260077
ALAys2 08467260077

-

CONTACTaCONN U/WaPOSTaTYPE DPSLDR 28uBo 1251=0600
CONTACT=CONN U/WePOETeTYPE DPSLDR 28480 1251m0600
COMTACTCONN U/WaPOSTwTYPE DPSLDR 28480 1251=0000
CONTACTWCONN UsWaPQATeTYPE DPALDR 28487 12510600
CONTACT=CONN U/WaPDSTwTYPE DPELDR 28489 12510800

AyhyTPy 13%51=0600
alAfTRQ 12510600
ALAyTey 12510600
ALALTRY 1251=0800
ALALTRS 12810600

CONTACT=COMN U/WaPO8TTYPE CPSLDR 28uBy 1251w0b00
CONTACT»CONN Y/WuPOBT«TYPE DPSLDA 28480 1251%060¢

AALTRe 18%1epb00
ALALTRY 12510600

1C GATE CMOS AND&OR QUAD o763 F4g19pPC
1€ GATE CMOS NAND TPL 3BeiNP 04713 MEiUG23BLF
1C DEOR CMCS BCDwTO#DEC QaT13 MGiuQaBBLP

Aghiuy 18202085
Athiy2 1820u1964
A1A1U3 1820=1962

G O COTOD

A1Al MISCELLANEDUS

08672220061 GUIDE, SLIDE SWITCH 0867220061

See introduction to this section for ordering information
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Tahle 6-3. Replaceable Parts

Reference Description Mfr Part Number
Designation

Al CHASSIS PARTS
0960m0362 ISOLATOR, Reb,2 GHZ 0960npdsd

CONNECTOR, RF QUTPUT (PART OF A{W1)
CONNECTOR, BNG (FARY OF A1wy)
1250w0B72 CONNECTCRwAF 8§MB FEM UNMTD SOwGHM 12500872
1250=09%2 CONTACTaRF CONN BNC/TNC)FEM CTR C2ya=2
1250=095%8 BUSHMING RF CONN BNC/TNCY FOR INTL €3 1053
1250=0960 SLEEVE=RF CONN 3ER BNC/TNC (250209460
125000964 NUT=RF CONN BNC/TNCt CLAMP NUT FOR N1Zgbw

12512245 CONNECTOR 50«PIN M [ SEplfg 125img2us
125182204 CONNECYOR 24«PIN M D SERIES 12512204

¢8731e21(0 NUT, LOCK 08731210
0590=1011 NUTwKNRLDOR 15/32032=THD 1 2=INaTHY 05%0=1011
0BATI=20004 wi¥DOw, RF 0867120004
Soanaesdz? DEVIDER STRIP 50a0=6527

08671 =20005 CABLE L5SEMBLY, RF INPUT 0B6T1=20005

0867120006 CABLE LYSEMBLY, RF CUTPUT _ 0867120006
{EXCEPT OPT 005) )

08671=20008 CABLE ASSEMBLY, RF DUTFUT (OPT 005 ONLY) 0867120008

08671eb0004 CABLE ASSEMBLY, FM INPUT (INCL 41J2) 98671=60004

1250=1091 CONNECTDR<RF BNG FEM SGLWOLEwRR 50=0HM 1250m1 094

4] MISCELLANEOUS

CLAMPRCABLE ,15=D1A ,62wWD NYL 14g)epslo
SPRINGIDETENT 50g0=3840
WASHER, SHOULDERED 00310=dBBE)
DECK, MAIN GBLTImpG001
GUSSET, LEFT QB6T1mga002

1400=0510
Soanm=3449
00310-0880L
0647 Lm0000Y
0887100002

R O

GUSSET, RIGHT 08671e000C3

PANEL, REAR 0B6T1w00004

BAR TIE 0867100005

PANEL, FRONT gBLTIm(0006
(EXCEFT OPT 00S)

PANEL, FRONT (OPT 00S ONLY) 086T1m00009

0867100003
0867 4=00004
0B86Tta00D0S
ORsTIa00008

0857 Lapn0g9

0847100007
086T2=l0006
DB&T2wldG00T
0AbT2=d0008
0867240009

n D 00 4o

FANEL, 8UB 0BeTiwd0007?
LAMP, HOUSING, LONG aBulE=bpons
LAMP, WOUSING, SHORT VB&TZw40007
BAR LIGHT, LONG vBeTge=dgo08
BAR LIGHY, 8HMORT yBaT 2wl 00T

P8sT2mu40010
14Q0e0249
14000738

PLUG, LIGHT 0867Ra40010
CABLE TIE ,062e,625«DIA ,091mwnD NYL 1460=0249
MOUNTeCA TIE ,19«DJA ,SeWD NYL 1400=0735

DO ~STFAED

ATAIS1 ATMPA AIMP3 A1A182

YT

GidthitGe

Geskyn
3%
et

3
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A e Tanss
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Fetg

£
%
e

FEae e se IR by
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Figute 6-1. A1 Assembly, Front Panel Mechanical Parts

See introduction to this section for ordering information
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Tahle 6-3. Replaceable Parts

Reference
Designation

Description Mfr Part Number

[¥] CONTROLLER ASSEMBLY

oBuT2=60100 ASSEMBLY, FRONT PANEL(THE FOLLOWING A8472a00100
CHASSIS PARTS SUPPLIED SEPARATELY1

P8ET2=20032,08872-20035,08672-20034,
08672=20037,08672=40001,08672 400022,

CAPACITORFYD 33UFewioX 310vDC TA 1500336x901 082
CAPACITOR«FXD 1Q00PF +=20K 100VOC {ER 0le0=2874
CAPACITOR=FXD 1000PF 4=20% 10QYOC CER 01603878
CAPACITORFXD 2200PF +w20y 100VDC CER 01600572
CAPACITOR=FXD 100FF +=20% #00vDC CER G160m3877

lZ‘lcl* 01800229
A2A1GCR 0160=3878
AZALCY 0160=3878
A2R(CE 0160a9572
LELIL 0160=3877

CAPACITORFXD 100PF +w20X 200VDC CER 0160m3877
CRPACITOR=F D 100PF +w20X 200yDC CER 0160w3877
CAPACITOR=FXD 33UFs=10% LOYDC TA 150D336x9910B2
CARPACITQR=FXD 100Q0PF #=10% LKVD( CER Cl60=3u8e
CAPACITORWFXD 1000PF +wi0} LKVDL CER 0160m3ush

A2A1Ce 01603877
L2A1CT 01603877
L1 0180mg229
a2aice 01603456
A2k 01b0a3458

o o~ A e D

A2ALE1Y 0160=34568
AZRiC12 016023488

CAPACITOR=FXD 100Q0PF +=10% 1KVDL CER GlbQ=3ube
CAPACITOReFXD jepoPF #=y0% |KVDC CER 0160=3486

o o

A2ALCRY 1901=0040
A2A1CR2 1901=0040
A2hiCRY 1901e0040

-

DICDE=SWITEHING 30V 30MA 2NS DOw3S 1901 =0040
DICCE=SwITCHING 30V SOMA 2NE D0e3S 1901w0040
CIODE=BWITCHING 30v SoMA 2NG D0=18 1901=0040

-

4241091 21u0=02%3
AzhiDag 2140w0092
A2hipas 21400092
A2ALDAN 2140=0253
42k100% 21U0=0092

LAMP=INCAND 6839 28VOC RuMA Tel=BULB CHabB 39
LAMPmINCAND 685 SyDC &0MA TwiaBULB &85 TIP EnD
LAMPeINCAND 485 SVDC 6OMA TeteBULB 685 TIP BAD
LAMP=INCAMD 4839 28YDC R4Ma T=|=BULE CH=BB39
LAMB=INCAND 685 SYDC &0MA TelwBULBE 685 TIP END

o wmo oW

LaMPaINCAND 6B5 5VOL 60MA TejwBULE 0B TIP END
LAMPwINCAND 6BS SyDL BOMA TeleBuLR 685 TIp END
LAMPeINCAND 488 SyDC bOMA Tel=BULB bBS TIP END
LAMPINCAND 685 SVOC 6CMA TelwBULR 885 TIP END
LAMPSINCAND 685 SYOC soMA TeieByLB 685 TIP ENP

A2AiD8s 2140.0092
AzA1D3? Ziuomp092
aZaipdn 21u0a0092
A2A1D80% 2140=0092
A241D810 21400092

caovoo

fd

ARA1JY 12%1=3024 CONNECTOR 26«PIN M RECTANGULAR 12851=3024
A2A1J24 (INCLUDES A2A1MPL (16 EACH)
A2A1J)28 CINCLUDES ARalMPY (24 EaCH)
A2A1J2C [INCLUDES AZAiMPY (24 EaCK)

AZA{MPL 1200=0448 SOCKET=IC 1=CONT DIP=8LDR 1200=0448
[PART OF AgA1J24,8,C)

A2A101Y 185400
A2h1G2 1854w0071
A2A1D3 1854=0071
A2AYI QU 1854=0071
AZNIES (85320020

TRANBISTOR NPN PCu300MH FTm2QOMHE 18540071
TRANBISTOR NPN POmIOCMN FTmgOOMMZ 1884=0071
TRANSISTOR NPN POm3QoMN FTm2ooMMZ 1B54mQ071
TRANSTISTOR NRN PORYgoMy FT200MMZ 1854=0071
TRANSIITOR PNP PORIQOMN FTRISOMKZ 1853=0020

o

TRANSIBTOR NN POR30OMN FTm200MHI 1854=0071
TRANSISTOR NPN PEM3OOMN FTB200MKZ 185420071
TRANSIZTOR NPN POEI0CMA FTR200MNZ 18%4=0071

LELIN-1] 1884m00T)
A2h1n7 18%5Uag07!
LFLIT-L] 18540071

ARAIRY 46987283
AghyiR2 0e98LT253
AahiR} 06987251
A2hipd 06987283
AZALRSY 0698=72%3

AQAIRG NOT ASSIGNEDR
AZAIRY NOT ABBIGNED
A2A1RE NGT ABSIGNED
A2ALRG NQT ASSIGNED
A2ALRIO 0b9B=T2TT RESISTOR 51,1k 2 05w TCm0ewild Ciw1/8mT0=5}]12=G

RESSTOR 5,11x W05W P TCHO#»10G0 [3wi/B8eT0eS)lng
RESISTOR 5 1% W05W F TCWOem] GO Clet/8aT0uS] 1m0
RESISTOR S,114K + 05K TCeps=100 Clwi/BeT0mB111eG
RESISTOR 5,11K O3W F TCRO4=100 Liel/émfguSlileg
RESTATOR S,1LK JO5H F ToEDemig0 Cinl/8eT0n5111nG

o o on0s O 4~ )

EIILIT 06987253
AgAing2 0698a7277
[YITLIE] 06987277
AZAIRIY 0698-T284
A2ALRYY 06987253

RESISTOR S,41K 05H TCEO+n10Q Clel/8et0mS111a6
rREs1sTOR LT TCH0e=100 Llei/B8aTe51]12=G
RESISTOR LT TCN0+=100 Clei/8atie511dG
RESTIATOR 2 05m TCEOe=1GY Clai/But(aid?ei
RESISTOR LL TCHO+=100 Clw1/B8eTon51]]=0

REBISTOR 2 08w TCm0e=iQ C3=)/B=T0=5]11uG
RESISYQR 05w TCwQewiGD Cimi/aaTinS)]1m
RESISTOR « 05K TCHO$=100 CI=f/8uT0m5]]11up
RESISTOR 05W TCmpse100 Cle;/8wT0=5111=6
RESIBTOR JOSK K TCMOsel0Q C3ei/Butiud1S2eG

AZALRYE 06987253
h2AtR1y 06987253
A2ALR18 06987253
ARALRLY 06987253
AgA{RED 0698at268

AzA1R2y 06987288
A2A{R22 06987236
A2ALR2Y 0498u7230
AghiRad 698aT204
A2ALREY 1698w7281

REZISTOR 1% .05k TCHO4=100 Clwl/B8eTl=]S2e6
REBISTOR 0S4 F TCRO4=100 Claj/8ulonl00la=G
RESISTOR JO5W F TCRO$=100 Cimi/8alUml0luG
RESI8TOR 1% 054 F TCoO#wit0 Clei/8a70ug1516
REBISTOR 11K 1% 05N F TCeGe=100 Cl=i/But0n])0B=h

B®ddAA RPEE®E B—~CFOC® O

See introduction to this section for ordering information
T BACKDATING INFORMATION 'N SECTION Vi
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Replaceable Parts Model 8671A

Table 6-3. Replaceahle Parts

il
‘III'y

HP Part
Number

06987260
06987280
0698=7249
0698aT244
069B=7273

Reference
Designation

A2ALRES
A2ALRRY
ARALRZE
AZALR29
A2ALR30

A2kLRSL
AZALRIR
A2ALRYS
AZALRYG
AZA1R3b

AZA1S1
AzA182
A2A18%
A2h1gd
[TLITY ]

A2ALBe

L3 LY
AgALL2
AZALUS
ARALUS
AzAiUs

AZAIUG
AZALLY
AzAiys
AZALUO

Description Mfr Part Number

Clal/8uTiwiC0EwG
Ciwi/8eTieif0d=t
Clel/BeTleg3fa=i
L3wi/8uT(md|51ab
Cla1/8aT0m3o82eG

REBISTOR 10K 1% 05w F TCe0ewi(0
REBISTOR 10K 1% ,05W F YCRObeigq
RESIBTOR 23,7K tX ,05W F TCm0+wi00
RESIBTOR 2,15K t% ,05W F Timdem{00
RESESTOR 34,8K 1% ,08W F TCR04mio0

C3e1/8aTi=1002aG
Clal/8at(ml 00l el
Clul/BwT0=])01=G
Cle) /RaT0e1001 G
Clwi/BeTget0RG

0898aT260
069827230
06987238
06587238
De98eTR12

RESISTOR LOK 1% ,05H F TCMOs=100
RESISTOR 1K 1% 05w F TCWQ#wi0D
RESISTOR LK 1X ,05w F TCNO+mlQO
RESISTOR LK 1% ,0SW F TCWO+=100
RESISTOR 100 % ,08W F TCe0weajoo

310t=0624
31Q5=0b24
310i=0b24
31010620
3101=0b24

SWITCH=3ENS SPDTeDB BUBMIN
SWITCH=BENS SPDT=DE SUBMIN
SWITCH~S8ENS SPDTwD8 SUBMIN
SWITCHaBENS SFDT=D8 SUBMIN
BWITCHeSENS SPDTeDB JUBMIN

SHITCHaSENS OPDT-DB SUBMIN

250VAC
250VAC
250VAC
250VAC
250VAC

3l0i=0624
Y10100624
3101a0b24
Jol=nbad
30iw0624
3010620 250y Al 3101lw0624
GATE CMO3 ANDeOR GUAD FU019PC

GATE TTL L8 NAND QUAD 2=INP SNT4L300N
BHF*RGTR TTL LS R~8 BERIAL<-IN PRL=QUY SN74,8164N
BHF«RGTR TTL i8 R=8 BERIAL=IN FRL=QUT SN74L81beN
SHF=RGTR CMOS SYNCHRO PRL=IN PRL=QUT MC14035BCP

1820=2085
18201197
1820e1433
18¢0e1433
1820e2080

13802079
iARe=0 024
1820=1199
La20e2031

“ T80 W WEREE O~dude waeww]| OO

MC14Q028LP
LM313H
ANTaLBouN
MC1a0218CP

GATE CMD3 NOR DUAL Hw=INP
COMPARATOR Tow99

INY TTL LS HEX y=INP

SHF=RGTR CMO8 ASYNCHRD PRL=IN

AZALEARDS
AQALXAZDSR
ARA{XARDAY

Aghixaaday
ARdixAaDay
AZA1XARDAS

A2ALxARD8?
AgAyxsaDal
ARALXARDSY

[F1}!
Apiy

AdAdey
ApA3CE
A2ANC)
ARAICY
A243cC8

a2Adce
A2A3CY
A2A3Ce
A2A3Ce
A2A3CHD

A2AIC1Y
A2h3t12%
AzAICY3
AZAIC 14
AZAICES

AZASCLe
A2A3CLT
ARA3SLe
ARABCLY
A2A3CR0

AZAICRE
AgANCa22
ApAlCa3
ARAICRS
AgAlces

8629000034
0361=0057
L62%0u00034
03blepis?
2629000034
0361a045%7

86290-00034
0381a0487
86290200034
03610487
86290=00034
036{m0usy

36290=00030
0361a0u8?
8629000034
03plm0asT
8629000034
0361=0457
8023000034
PRLIETEL R

1251m0800"
3000e0329
0867260006

01603456
0tbQ=01bd
0160=3879
0i80=0118
D140w38?9

D160w225%
0140=0301
0160=016b
G160=3458
0i60=3u5e

Q160e0301
0lb6ow200
Oim0mgail
0i80a2214
D160m0tbb

Cla0mdaSe
014603456
Olb6l=Yisn
0180e3uss
0160=3058

0160=34%4
0lbo=345s
0ib0=345%0
0ie0w3use
0160=3456

~S o~ ~ O~ O ~3 O e 4 O

~ oA AT

E- -3 . OOV e -a o0 o - <

oo e

LAMP, CONTACY
EYELETwRLD=FLG
LAMP, CONTACY
EYELET=RLDaFLG
LAMP, CONTACT
EYELETaRLD=FLE

LakP, CONTACT
EVELETaRLD=FLG
LAMP, CONTACT
EYELET=RLDwFLG
LAMP, CONTACT
EYELETRLD=FLG

LAMP, CONTACT
EYELET=RLD=FiG
LAMP, CONTACY
EYELET=RLO=FIG
LAMS, GONTALT
EYELETeRLDWFLG
LAMP, CONTACT
EYELETaRLOSFLG

AZal
CONTACT=CONN U
GENERATOR, ROT
ABBEMBLY, VCO,

CAFACITOR=FXD
CAPACITQR=FXD
CAPACITDAFXD
CAPACITORFXD
CAPACITOR=FXD

CAPACITOR®FXD
CAPACITOR=FXD
CAPACITORFXD
CAPACITORAFXD
CAPACITORWFXD

CAPACITORWFXD
CAPACITOR=FXD
CAPACITOR=FXC
CAPACITORSFXD
CAPACITORaFXD

CAPACITOR=FXD
CAPACITOR=FXD
CAPACTITORwFXD
CAPAGCITOR=FXD
CAPACITOR=®XD

CAPACITOR=F XD
CAPACITOR=FXD
CAPACITOR=F)D
CAPACITOR=FXD
CAPACITORSFXD

LO85=0D ,125-LG ,008=THK
L065=0D ,125«LG ,008=THK
06500 L12%eL06 ,008«THK

J065=00 125l L008«THK
J0E5w0D 12%aLG ,008sTHK
06500 ,125=L0 ,00B8eTHK

L065200 125wl O0BwTHK
J05Sm0D 125eLG ,008eTHK
+065200 (125045 ,008eTHK
SO65gD L 125LG ,00B8-THK

MISCELLANEOUS
JH=POST=TYPE MALE DPBLOR
ARY PULBE

160=240 MHZ

1000PF +w10X 1KVDL LER
+008UF +e10X 200VDC POLYE
J03UF em20X 100VDC CER
b,8UF4al0% 3ISYDC TA

fHIUF #=20% {00VDC CER

12PF +e8% S00YDC CER 04=30
LOLUF +=30X 200VDE POLYE
L088UF +e10% 200VDC POLYE
1000PF +m10X 1KVDC CER
10002F +=ip% 1KYDC CER

(012UF +e10% 200VDC POLYE
43FF +wSY 300VDC MICA
SyF+50e10% 150v0C AL
F0UFeTSal0x 16VDC AL
J06BUF +=§0X 200VDC POLYE

LQOOPF +=10X IKYDC CER
L1O0GPF +«10% IKYDLC GER
LOOPF #w10X I1KVDC CER
LO0CPF +=10X KVDC

LQOQPF «=10% LKVDC CER

LOOGPF +=10X LKYDC
LODQPF #=10% LKYDC
1000P% +e10% 1KYDC
1000RF +mi0% 1KVOC
1000FF +=iX 1KVDC

862%0w00034
9=53994
86290e00034
S=599y
8629000034
§=5994

88g90=00034
505994
88890w00034
§=59%4
8529000034
3=5994

8629000034
an5994
B4gR0=000234
§=5994
Bbg90m00034
§=5994
B4290m00034
EwS99y

1251=0600
5060=0329
08672260008

01603450
0160=0164
0160=3B879
1500685490 3882
0160=3879

9160e2259
016Qw030}
Qlé0spied
0160w3458
0160=3456

0160m0301
0160=2200
30050%5F1%0CC2
30PRosGoleLCR
0l60=0ias

0lal=3iSe
Qléce3dse
01p0=3dbe
Gle0-3450
0380=3456

0ie0=3450
0t60=34558
0160=3454
01la0=3496
0160=3uSe

See introduction to this section for ordering information

1. BACKDATING IMFORMATION IN SECTION VII



https://www.manualsplus.com/

Model 8671 A

Tahle 6-3. Replaceahle Parts

Replaceable Parts

Reference
Designation

HP Part
Number

=1}

D

escription

Mfr Part Number

AaAIC2e
4243027
AzA3C28
A2A3C2Y
A2AICIO

AZA3ICY
AghsCla
LELE 1M

APAYCRY
[¥1%14.})
A2A3CRS
AZASCRY

A2yt
AzhdJa

ARASL Y
AZANL2
lale!
AgAYLa
A2A3LS

hah3ie
ApALLY
A2A%.8

A2A3QY
hzhlg2
A2A3Q)
AaA3ly
Agh3ns

hphyaaf

ARANRY
[FILLH
AZAIRY
A2A3RU
ARA3nS

AQRIRG
ARAIRT
ApA3RA
A2AIRY
A2A3R1D

A2ASRL
A2h3ni2
42A3R1LD
ARAIRGY
A2A3n1Y

A2A3R1S
AZAIRLY
YL
A2A3R18
izaindo

A243R21
A2A3R22
A2A3R23
AZAIRAY
A2A3R2%

04b0=3a56
G160w2240
Q160e2202
Clopm2ebd
01603456

0160w3u%s
01400195
01d0=0198

01220068
0128=0085
0122=008%
0122=0085

KR80=0544
1250.0544

91400180
9100-2583
9100=258%
94002249
9100w034b

S1g0=2248
9100-22%4
9100m2248

185849192
18540345
188840345
18940348
185320020

16%3a0051

67570199
o19Ts0442
te98.31%8
07%7=0834
0787=0279

07870280
075720279
0757ag2?8
0757w0dde
078t=0280

0898e34dd
06983444
475703404
01870180
ae¥8enddd

07570278
075720279
069843449
075Tagl28d
06983160

06983452
07870123
079 Twupldib
Gb9Ralddn

et LR R o oo o

-0 0

= do 0 O~ A LA O AP —w

1ol A D S <> bt RS D W v

L i b It B Rty

e e L L

TRANSISTOR
TRANSTATOR
TRANSIBTOR
TRANSISTOR
THANBLISTOR

TRANSISTOR

CAPACITOR=FxD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACITORFXD
CAPACITOReFXD
CAPACITDR=F XD

L0QOPF 4=10% 1KyDL CER
2PF 4w, 25PF S00VOC CER
16FF +wS% SQ0YDC CER O4wdD
16PF ¢Sk S00¥DC CER 04w30
1000PF ¢a10x 1KYyDC CER

1000PF +=i10% 1KVDC CER
130PF +=8% 300VDC MICA
130PF +e8X 30QVDC MICA

DIODEWYVE 2,2PF 7% C3/C25aMINEY S
DIODE=yYE 2,2PF 7% C3/025eMINNY,S
DIODEVVE 2,2PF 7% C3/025eMINEY,S
DIODE=yVE 2,2PF TX C3/C25«MINW4.S

CONNECTOR@RF SMaSNP M SGLeHOLE=FR SQe0HM
CONNECTOR®RF SMw3NP M BGLHOLE=FR SQeQHM

COILaMLD 2,TUH Lox Gu33 335Dy, 575LG=N0M
COIL=MLD 64BMH 10X Gudd ,156DX,37SLG=NOM
COILmMLD §,.8MH (0% Gegd ,1560%,375LGuNOM
COIL=MLD ySONH (0% QW34 995D, 25LGaNOM
COILeMLD SONM 2ox QEde ,0950K, 250LGeNOM

COIL=MLD p2oNM 1pX Qusg 950X, 25.G=NOM
COILmMLD 390NH jo% O%35 ,095DX,25L0aNOM
COILeMLD J20NH Jox Qw34 0950, 25LG=NIM

JaFET NeCHAN DaMODE TOat2 81

NEN
NPN
NPN
PNF

PHP

RESIATOR 21,9K
RESISTOR 10K 1% ,125W F TCmOewl0d
RESISTOR {4
RESIATOR &,
RESISTOR 3,16K

RESISTOR 1K 1x
RESISTOR 3,16K
RESISTOR 1§,
AESISTOR 10 1%
RESIATOR 1K 1¥

RESI8YO0R 316 1% ,125W F TCe04elD
RESISTOR 316 1% ,1254 F 1Ce04w100
RESTSTOR 10 1X ,i@5K F TCW0emiOD
REQISTOR 31,6 1% 1254 F JCEOemiOl
REBISTOR 316 1% ,125k F TC®04e100

7K
2K

78K

2NSIT9 81 TowT2 PDE200MW
2N%179 81 TO0e72 POmzogMw
2NS179 81 TOw?2 PDmOOMM
8] PDE30OMA FY®{SpMAHZ

2N3799 31 TO=1B PDwlopMu
1% L12%R F YCwQ4e100

1X L125F F TCmoumiog
1% ,5W F TCwoselna
1X 1258 F tCeDe=lo0

1250 F TCEQee100
1X L1250 F TLa0eel00
1% J125% F TCmodelod
L1250 F TCRO4=00
J125W F Tomdemi00

RESISTOR §,78K ix 1254 F 1C80eal0D
RESIITOR 3,16% §X 1254 F T(W0+al0O
RESINTOR 196 1% ,125W F TCWO+el 00

REBIATOR 3,62K 1% 1254 F TCEQeeiO
RESIATOR 31,6K 1% 1254 F TCE0eaiD

RESIATOR
REATS&TOR
RESISTOR
RESISTOR
RESIATOR

147K 1% 125K F TCwO4wl0
34,86 1% ,125W F TCeO4=100
511 1% (125w F TCP0¢eiOl
196 1% ,t12%W F 1Ce0+4=100
316 1% 41250 F TCege=y00

G1b0m3458
0180=2240
olbompb2
01402262
0160m3456

Di60=5456
OMISF{33J0300mYICR
OMESF131J0300nWVIER

Di22e0085
0122#0085
01g2=0065
01R2w008%

1250=05u4
1250=0544

91dompBg
91p0we583
Gi00mp583
%100m22u%
G100w03db

9yp0m2248
9100=2254
R100m22u8

16550392
2N5179
ZNBLTY
2Ng179
1853«0020

2n3T99

Clal /8aTuwdl5EnF
Cdmi/ButpulnpdaF
Clu)/8ut0uldT2uF
0787w 0834

Ciul/BuTOm3jblnF

Lol /BmT0allaF
Cywi/a=T0=3ib1aF
Cidal/BaTiui78iaF
Cldui/BaY0ulORA0nF
Cyml/BmTOml001mF

Claf/BuTCall6R=F
Cldal/BuTOudlbR=F
Cdwi/BeT0=10R0wF
07370180

Clwi/BuT(m316R=F

Chanl/BaTOn)TBleF
Chni/BuT0ulib]eF
Clm)/BaTuniVbReF
Cuml/BaTOnibR)=F
ClulfBnTO=3102eF

Chdul /duT)nldT3aF
0757=0123

Clul/BaT0ub)iRnF
C4ei/BuTOmigbReF
Cuoy/BuTe])bRaF

0698e344u

0YT=0344
07870278
0757apuy18
0757wg279
07870418

Cdal/BuT0niQRO=F
Cymy/BuTuiT8yn=F
Clul/BuTQméiIR=F
Clel/BuTOndjbleF
Clul/BuTQub]IRaF

A2ANRZS
Aph3R2T
A2A3R28
AQASR29
ARA3ALp

AghIRYY
A2MIRN2
AFAIRTD
AR2AIRIA
AgAsay
A2ARTY

AgAluY
A2A3U2

RESIATOR 10 1X ,125W F TCaQtel00
RESISTOR 3,78K 1% ,125W F TCEO#=10Q
RESISTOR 6319 1% 1250 F TCROseing
RESTSTOR 3,16K 1X .125% ¥ TCE0sai0f
RESISTOR #19 1% ,1¢5w F TCEOswlld

Cidmy sBeTUnfJe|nF
Cdnl/BaTOnifb)aF
C4mi/BaTOn3ibRF
Comi/BuTO=)OL=F

RESISTOR §,96K (X ,1250 F TCugé=igo
REBISTOR £,96K 1X ,125W P TCHQ#swiCO
RESISTOR 316 1% ,125W F TCWO+=(00
RESISTOR §00 1% ,12%« F TCuO+=100

oe98ep083
06982008)
0698e344d
075Te0U0Y

b ITSESE ]
0867280003

18201229
1820=07%4 -

SHETCHasL DP3ITeN3 SUBMIN ,54 123VAL/DC J10ie1524
oBeve=B0003

MC10251P
MC1e70L

£01L, INDUCTOR

IC FF ECL DeM/8 DUAL
IC FF ECL PsM/3

ok o &= e s e VS LD

A243 MISCELLAREQUY

8670140001
0BaT2=20026

Bb701=40001
0867220026

EXTRACTOR, P.C, BOARD
VCO COVER

See introduction to this section for ordering information
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Service

Model 8671 A

vio Lage.
' -9"55?"\ .

CAPTIVE
THUMB
SCREW

AZApAY
YT Logp
‘PHASE p
it

'Pib pvg
TRIF by

Figure 8-5. AJAY Assembly in Service Position

Disassembly and Reassembly Procedures (Cont'd)
f. Secure the assembly into place by tighten-

ihg the caplive thumb screw into the pressed-in nut,

g. Connect a test cable from A3A9A1J1 to
AlLAT1J1 for troubleshooting and testing purposes.

CAUTION

When reinstalling the A3A9 Assembly,
be careful ot to erush or pinch the coax-
ial or flat ribbon cables.

8-51. Battery Replacement, To replace the batter-
ies, follow the steps listed below:

a. Remove the lop cover as in paragraph
B-43,

#-10

b. Grasp the top of the battery holder’s clip
and pull forward until it slips off.

¢. Grip the battery pack on both sides with
your fingers and pull straight out.

d. Position the new battery pack so the metal
strips press against lhe flexible contacts of the
battery holder.

e. 5lip the small end of the battery clip over
the bottom end of the battery holder. Snap the top
end of the clip into place.

8-52. LOGIC 5YMBOLS

%-53. The logic symbols used in this manual are
based on Llhe American National Standard ANSI
Y32.14-1973, “Graphic Symbols for Logic Dia-
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Model 8671 A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AZA4US
AZAUUT
h2huye

FITTLI

AQAS

A2ASCY
A2ASCY
AQASCY
A2A%cH
LELY 14

LELE1L)
AQASCY
AQABCS
LEASLY
AEASELD

A2AsSCyy
hzASC12
AZASCID
AQASCLU
AzASCYS

AgASCYe
A2ASCLY
AzASCYS
ARASCY
4248020

A2asimy
LFLLAI

AgAsiy
A2A8L3
[¥111%]

[¥.LL11]

A24SRY
[TLLLE
A2A%RY
A249R4
A2A%As

A2ASRE
AZASRY
AZASRE
(Y1311
A2A8R| g

A2A0R11
A2ASR12
A2ASR1S
A2ASRLY
a245R18

[YLI1IN
A2ABR47
AAsR{0
A2ABALY
[FLLLET

AzASR2)
A248R23
A2ABR2Y
A2ABR2G
AZASR2Y

A2ASRZS
A2ASR2T
AZASHZS
A2ASR29
A2ASR3D

A245R3}
A2ASRD2
A2A%033
AQLSR3E
A2ASRIS

1820w 422
1820=1u22
1820mit)2

1902=3234

120%=02%0
6a6T2=20027
BbT01=20001

18672200008

0166=20%5
¢180=0229
01800229
0180u2208
0160=34b8

0 ek ~d ~ O

0160=208%
01800229
0180e0197
016002058
016002058

0 0~ 0

3160=2085
D1boe205%
0160=2085
016020585
01602058

40 20 D

0160=20%%
01402058
01602055
01603537
01800229

-~ D a8

190120040

R

123500544

0867280001
910QwityB
0867280001

-l Aol ==

18%4e0019%

089835628
0797w(3e?
069BL34Ud
2100=2413
069847218

06987218
ed8e7214
9698=7218
07570280
97187=0280

075T=gu438
0698=3150
07T5Tw0438
G757-0280
0bF8a3idd

e O W W D W

0698a7216
06%8aT216
0698a7218
08987216
46983187

07570280
078Ta028d
078T~0280
069E=T21 0
06981250

0p98=721s
0498a=T216
07570280
0757e0422
07870418

O A ket W L Ll A Ll el L L el

0T87=0418
0757=0280
0757=0280
0698?21
05987216

e 4 1ot L D

IC MY TTL L8 MONQSTBL RETRIG
[C MV TT|, L8 MONOSTBL RETRIG
IC FF TTL L@ DeTYPE POSEDGE=TRIG

DIODEWINR 19,6V Sy DO=7 PDW, 44 TO®e 073%
A2A4 MISCELLANEOUS

THERMAL LINK BGL TOeS/TOm3%=PKG
COVER, PHASE DETECTGR
EXTRACTOR

ASSEMBLY, 20/30 DIVIDER

CAPACITORFXD ,01UF +80=20% 100VDC CER
CAPACITORFXO 33UF+wioX 10VDC Th
LAPACITOR=PXC 33UF#=30% 10VDC TA
CAPACITUR=FXD ,I3UF¢=10% 3SyDC T4
CAPACITORFXD 1Q0PF 4w»10% 1KVDL CER

CAPACITORWFXD ,0LUF «BOe20% L00VPC CER
CAPACITORSFXD 33UFemy0x 10VOC TA
CAPACITOR=FXD 2,207 emilx 20VDPC TA
CAPACITURSFXD ,O0LUF +BCe20X 100VDC CER
CAPACTITORFXD ,01UF #B0w2GX 100VDL CER

CAPACITORFXD ,0tUF +BO=20% L0OYDC CER
CAPACITOR=FXD ,08UF ¢80=20% 100yDC CER
CAPACITOReFXD L0LUF +B0=20X 100v0L CER
CAPACITOR=FXD ,01UF +BQw20X t00vOC CER
CAPAGCITOR=FYXD ,CiUF +BOw=20% 3100VDL CER

CAPACITORWPXD ,01UF +B0w20% 100VDC CER
CAPACITOR=FXD ,01UF «BO=20X 100vDC CER
CAPACITORRFXD ,01UF +8Qm20% 100VDOC CER
CAPACITOR=FXD BBORF +=5% 100VDL MICA
CAPACITOR=FXD 330Fe=i0% LOVDC T4

DIODE«8WITCHING 30v SOMA 2Ng DDa35
CONNELTORaRF EMaONP M SGLuHOLE-ER SgudHM

INDUCTOR, TORGID
ColLeMLD $,6UH 10X Q84S ,1%50%,375L0mNOM
INDUCTOR, TORDIO

TRANSISTOR NPN 8] TOw18 PDEI6OMY

AESISTOR 220 5% 2W MO TC=Qe=200
RESISTOR 68,1 1% ,125% F TCOe=100
REBISTOR 316 1% 3250 F TCWO4w100
RESTSTOR=TRMR 200 10% C SIDEw=ADJ 1=TAN
RESTSTOR 147 1% ,05W F TC80¢w100

M
RESISTOR 47 1% ,05W F TCm04wiC0
RESLATOR 147 1% 05K F TCWOemi00
RESLBTOR 147 1% ,054 F TCuoe=i00
REBISTOR 1K 1% 1254 F TLmDee100
RESIBTOR 1K tx ,12%w F TCuoewl0

RESISTOR S,11K 1% ,12%% F TCROswiO
RESIATOR 2,37 1X 1250 F TCEQsml0D
RESISTOR S,.41K 1% ,12%W F TCe04=i0D
REBISTOR 1K 1% 1254 F TCR04=100
RESISTOR 316 1% ,125W ¥ TC®O+wiOl

RESIZTOR 147 1% ,0%W F TCWO04e)00
RESINTOR 147 1% ,05W F TLs0ewing
RESISTOR 147 §% 090 F T{wosaer00
RESTSTOR 147 1% 05K F TLx0em100
RESISTOR 19,6k 1% L1250 F TCEQe=190

RESIOTOR 1K §X 125w F TCWO+=ild
RESISTOR 1K 1X 125w F TQ'O’-!OO
RESISTOR 1K 1% 1254 F TCEO#wi100
RESISTOR 147 1% L05W F TCwQ#ei00
RESISTOR 147 1% 054 F TL80+=100

]

F

r

RESISTOR 147 1X 0%k
RESISTOR 147 1% 05w TEUo+=100
RESTITOR 1K 1% 125w TEE0 4100
RESISTOR %09 L% 1254 F TCale=l00
RESISTOR 619 L% ,125w F TCw0+=100

TCuQ+=i00

RESISTOR 619 1% ,125% F TC20#=i(d
RESISTDR 1K 1% .125W F TC=0+el0Q0
RESISTOR 1K 1X (250 F T(mdeelO0
REBINTOR 147 L% 058 F TCO4w100
RESISTOR 147 X ,05W F TCwd4wl100

SNTALSLEEN
anTaLslaen
SNY4LBTAN

1902-3234

120%uw025y
086T2=20027
BoT01=4000%

086TR=b000E

04b0eZQ5S
1%500336X901 082
1500336x901082
1SO0D3IIUXT0BNA2
0le0miuse

0160=205%
1500336X9010B2
1500225902082
0160w20%%
0160u205%

01602055
0160=205%
0160=205%
0160»2055
016G=2055

01602058
0Llbo=2055%
01602055
0l60=3537
150D336x901082

19010000
1250e0544

0B6TReE000L
Fi00eibil
n36T2=8000%

1854w 019

0698u3ogd
Cldul/8aTOmbBR]=F
Cldmi/BuTimlLERNF
ETS0X201
Cl=1/BeT0sl47Rab

Llel/BuT0nlbTR=G
Clal/B=TOu|4TR=G
Clel/BuT0e]4TRab
Cdmi/BuT0mlO0LwrF
Lt /BmTOmlO0]=¥

Chmy/BuTla511laF
Cidai/BatiugifleF
Cuui/BaTOnS11taF
Cimi{/BatOulOGy=F
Clwl/BatOndlbReF

Clmi/BuTO=]dTReC
C3ni/B8aT0uldTRaG
Cley/Bufiald7Rab
Clal/BeltmitdTReG
Cldul/8uT0mlibd=F

Ciai/But0eli0L=F
Cial/BatimlouleF
Chm)/Batiml0inF
C3=)/BuTomju?R=G
Clel/Balleid7RuG

C3mi/BeTd={d7R=G
Cimi/B=TOm]4TR=G
Clul/8atDeig0laf
Cidw1/8uT0m909ReF
Cu=i/8=T0wa|9R=F

Cim]/BaTOmt1IRF
CUal/Butleli0l=F
Ciunl/8nllalo0ler
Cl=1/8etaldlR=G
Clu)/BuTO=1dTR=G

See introduction

to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A245RYS
AZASRAT

A2ASTRY
ADASTR G
ApARTIY
AZABTRY
AZASTPS

AZATYRY

A2ASUY
A2A8U2
AzABYY
AZASLY
Agisys

A2ASUS
A2ASYY
ApAS s
AZASUY
FLLUIY

AZASULY
A2ASULa
ARASULY
A2ASYL4
AZASULS

Arhsyte

Aghs

Aphedy
A2heJ2

AQAT

ARATCY
AZATER
A2ATCY
AJATCH
A2ATES

A2ATCH
ARATEY
a3h7c8
ARATCH
AZAICL0

ARATCRY
A2ATCRZ
ARATER]Y
ARATCRY
ARATERY

AgATER
ARATCRY

AgATD8)
AQATONE
A2ATDES
hAATO R4

AATIY
A2ATLY

ARATGY
Y3H
A2AT0Y
ARATGU
A24709

A2aTob
AZATRTY

ARATRY
A2ATaR
ARATRY
ARATRY
A2ATRS

069847216
[LLLELFEYY

1251=0600
128100600
1281=0b00
1281w=0b00
12%1=0600

12510400

1820=1251
1820m1251
18201251
1820wpb]
18200086

1820=0629
182000629
1830=1384
1820=0429
1820=12%1

1820#12%1
1820=090%
1820u0751
1820m07%1
1820u068%

1820w0690

12050250
0BbT2e20028
86701 wd0001

08672ab00d

1251 w3495
13513025

086T2eb0009

0180wq197
0180=0197
01803877
0i6pa3eY?
0180a0i}d

01800376
0160=3878
0160w0573
0180w} 748
0180=0376

1901=00U0
1901 =0040
1901e0040
1994=0040
1905e0040

19010040
190120040

19900404
1990e0u04
1990e0U04
1990e0404

1251302%
08672080001

1853«0020
185320020
1833w0020
1853w0020
18540071

18840071
185320020

178T=0199
075720199
07570199
07870199
07570199

DrFer o coocoos ww| OO

W D008 SCO0O

Ve Oe =R O e . -4 o -0 & D

- g g

L - s 0s 00 OB

ol Ul I bl A = ek R

RESISTOR 147 1% ,05W F TCugeaign
RESIBTOR 147 1% ,054 F TC®O4=100

CONTACTCONN U/WePO3T=TYPE MALE DPSLOR
CONTACT=CONN U/WaPOSTeTYPE MALE DPSLOR
CONYACT=CONN U/WePOST=TYPE MALE DPSLOR
CONTACT=CONN U/WePQETTYPE MALE DPLDA
CONTACTWCONN U/WmPOSTTYPE MALE OPSLDR

CONTACT=CONN U/WepPD8TeTYPE MALE DPALDR

CNTR TTL L& DECD A3YNCHRQ
CNTR TTL L9 DECD ASYNCHRO
CNTR TTL L8 DECD ASYNCHRO
MV TTL MONQSTBL

GATE TTL § AND TPL 3=INP

FF TTL 8 JuX NEGeEDGETRIG
FF TTL 8 Juk NEG-EDGE=TRIG
PRESCR

¥ RGLTA Toe39

CNTR TTL LS QECD AAYNCPRO

CNTR YTL L8 DECO ASYNCHRO
MULTR TTL

€ CNTR TTL QECD ASYNCHRD NEG.EDGE~TRIE
CNTR TTL DECD ASYNCHRD NEG=EDGE~TRIS
GATE TTL 8 NAND TPL 3=INP
BRR TTL § NAND DUAL daINP

A245 MISCELLANEOUS

THERMAL LINK 8GL TU=5/70e39PKG

COVER, DIVIDER

EXTRACTOR, P,.C, BOARD

ABSEMBLY, INTERCONNECY

CONNECTOR SgePIN M D BERIES
CONNECTOR 34=PIN M RECTANGULAR

ASSEMBLY, INTERFACE

CAPACITOR=FXD
CAPACITOR=X®XD
CAPACITORFXD
CAPACITORFXD

2.2Ursei0X 20VDC TA
2,2UF+=10% 20VDL T4
100PF +=20% 200VDC CER
100RF +e20% 200VDC CER

CARPACITOR«FXD 15 F4=10% 35yOC T4

CAPACITOR=FXD ,d47UFselgy 3SVDC TA
CAPACITORFXD {000PF 420X {00yDC CER
CAPACITQR=FXD 4700PF +s20% 100VDC CER
CAPACITOR=FXD 1,SUF+=10% 20VDC TA
CAPACITOR=FXD ,q7UF+wi0X 3SVDC T4

DIDOEwAWITCHING 30y SoMA 2Ng 0D-35
DIDDE«BHITCHING 30V SOMA DO=35
DICDE=BWITCAING 30V SOoMA DQe3%
DICDEBNITLHING 30V Sgma blals
DIODERSKITCHING 30V SoMA [0als

DIODE=SWITCHING 3q¥ SoMa LO=3s
DIODERSHITCHING 30V SoMA D038

LED.VISIBLE LUMSINTREOQUCD IFs5oMARMAX
LECVISIBLE LUM=INTEIOOUCD IFRSQoMALMAX
LECVIBIBLE LUMaINTEIQQUED IFeSoMAaMAX
LEDevISIALE LuMINTHIOOUED IFeSoMAeMAY

CONNECTOR 34wPIN M RECTANGULAR
INDUCTOR, TOROLD

TRANSISTOR PNP 3@ PDu3goMK FYmySqMMZ
TRANSISTOR PNP 31 PDRIQOMW FTe{SQMH2
TRANSIATOR PNP 81 PDR30OMW FTRISOMHZ
TRANSISTOR PNP 8] PDR3O0OMK FTR{ISOMHZ
TRANSISTOR NPN 81 POwI0OMW FTw20OMH2

TRANBIBTOR NPN 81 POWS00MW FTYREQOMHI
TRANSISTOR PNP PORIOOMH FTulS0MHZ

J125H £ TCRD4elc0
1250 F TCwOreloon
RESISTOR 21,5K +12% F TCa0setion
REMISTOR 21,5K 1250 F TCR04elio
RESISTOR 21,5K 125W ¥ TCRO4ei00

RESTSTOR 21.5K
REBIATOR #1,%5K

C3ml/8uTOmid?ReG
Clal/8atQal47RG

1251 =0800
1281=0600
1251=0600
1251e0b00
125t=0600

L1251=0600

BNT4L51 98N
ANTALS L1960
INTUL 896N
ENTULRIN
SNTUBLIN

BNT481tEN
BNT4GE1EN
8PBbLULE
LM309H
BN74LSII4N

SNTULEL96N
SNP416TN
SN74196N
BNTG196N
SNTAS1ON

ANTYSUON

1205=02580
q867R=20028
86701«40001

0BeT2as0014

12513498
1251%3025

0867260009

150p225X902042
1500225X902042
0160e3877
01603877
1500154x903542

15gRUTUXILISA2
0160-3878
0160.0573
150D155X902042
1S0D4TUNIOIBAZ

t901=0040
L0 L0040
L90le0040
19010040
1901=0040

1901=0040
1901=0040

5082-4080
S5083=4480
5082a4480
5082=4480

1251=30g5
0867280001

185320020
1853=0020
1853m0020
1853a0020
1ES4=00718

18%4w0071
1653=0020

Cial/8aTled|SReF
Cdai/8atad|52uF
Cldal/Bet)nd]F2aF
Clol/BuafOn2)152eF
Cdm)/8aT0ug)1S52uF

See introduction to this section for ordering information
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Model 8671A Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

a2htR6 07874199
AZATRY 07874199
AZATRS 4757=0199
A2ATRO 41570199
A2ATR1D 07570199

Description Mfr Part Number

RESIATOR 21,5K 1% .l25¥ TCuOsei0Q Cldal /EaTlnd)1S2ur
RESISTOR 21,5k 1X 125w TCw0ewi0o Clmt/3nTdn@ 150l
RESISTOR 21,5K 1X ,12%n TCRQeai 0l Clml/BuT(udlSRwF
RESIBTOR 21,3K 1% ,i25W TCRGewilp CialsBelie2]Sinf
RESTBTOR 21,%K (X 125 TCage=100 Cuul /Butfud]S2aF

42ATRIL 075706199
A2ATRY2 0757=0199
AZATRLS 0757=0199
AQATRIG 075 Tw0199
ARATRLS 0757=0199

AahTRYG 075701599
A2ATRL? 0757=0199
AZATRS 075720199
A2ATRLG 0787=0199
A2ATR20 07870199

A2ATRYY 07870199
A2ATR22 07570199
2ATR23 01570199
hEATR24 97570199
AZATR2S 0757 e0dbs

AZATRZS 0757 eHbS
A247R27 06983450
A2hTR28 0698=3161
AZATR29 07%7=0199
A247RS0 07%7=0438

AZATREL 075Tepu3R
A2ATRIZ 069840083
A2ATRYY 07570438
A2ATRYG 0698a3043
AZATRYS 049843043

RESISTOR 21,5 {% ,12%w TCEO+wlO tdm] /BuTOmBiSEwF
RESISTOR 21,%K 3% ,125KW TCop#=100 Ciu) /BuTgug52=F
REBISTOA 21,5 1% ,125% F TCUO+e100 Gami/ButOu@iS2eF
RESISTOR 21,5% 1% 125w F TCwoe=100 Chul/BuT0ngi5eaf
RESISTOR 21,5% 1% ,12%w TCE0s=100 Llumi fBuTQuiDEeF

RESIATOR 21,8K 1% TCRO+e100 Cuwl/B=T0m2|G2nr
RESIATOR 21,5K 1% TCE0+al0d Cdws /BuTOmZISEmF
RESIATOR 21,5 {X AT Chui/BaTiugl52aF
RESIsTOR 21,5k 1% TeugealQD Ciul/BaT(mR]152F
RESISTOR 21,5k 1% 1254 F TCwg4«lQoO Céni/BaTOai|SanF

o bk At A it e M i | OO

RESISTOR 215K 1% ,125W TCRO4=i00 Cldwi/BuTOngiSenF
RESINTOR 21,5K 1X ,125W F TCuoeni0o Clui/BaTOu2152eF
REBISTOR 21,5K 1% 125w F tCeoemioo Cdui/BuToud)S2nF
RESISTOR 21,54 1% ,12%w F TCWOseiOQ Cinl/Bet0n2iSinf
RESISTOR 100K 1% ,12%4 F TCs04e100 Cidei/2uTOni0ndef

O Ll ol 1l 1

RESIATOR 100K 1% ,125W F TCAo4=100 Cidul/BuTdnl00daf
RESISTOR 42,2K 1X L1250 7 1CwQemiOO Ciml/BuTOndg2del
RESIATOR 38,3k 1% 125w F Timg4a100 Cdwl /8uT0u3Bi2aF
RESIATOR 23,5K 1X 12850 F TEMO4w100 [d=)/8nting)G2=F
RESISTOR S,11K 1X 1250 F TCmoew=100 CdmysB=TymS111eF

RESISTOR S,11K 1% ,1254 F TCe0e=100 Cdal/BnT0wS1ileF
RESISTOR 1,98K 1% L1258 F TCHO+s=100 Clul/BuTQeiFblar
RESISTOR 5,11K 1% ,125W F TCuD#=100 Cdm|/BeTOmS )1oF
RESIATOR 237 1% 125w F TCEO4=100 ClUwt /BuTOu@ITRF
RESISTOR 237 1% 125K F TCEpeml0 Cimi/BulOugITRF

AgATRIS 069Ba3447
Azh737 (TLLSTTYH
A2ATRYE 0787agdls
ADATRYS 0757=0199
A2ATRiIY 0757-0u%8

RESISTOR 237 1X ,125W F TCW0+=l00 Chei/buTiudiTRaf
RESISTOR 237 1x ,125W £ TCwoestof Ciui/BaTOu237Raf
RESIaTOR 5,11K 125k F TCEDaw1 00 Cdui/B8aT0u5111nF
RESISTOR 21,8K 250 F TCEOewi00 Clu}/BaTQuib2ul

~d il 4 B O 40 DiH @i w000

AphrRuy 07%7=03199
hgATro2 069823154
ARATR4S 0757=0445
ARATRUL 0757e0442
AZATRUS 0157=0199

AZhTRAS 01570458
RIATRUT D75Taguss
AZATRUB 0787=0442

ARATTPY 12510600

A2ATUL 1826=050¢7
2TV 1826%0502
A2ATUS 18201962
ARATUY i8z0wz083
Aadrys 1820182

REBISTOR 21,5K JI25W F TCE04al00 ClUni/BaTOud1S2al
REBINTOR 4,280 1X 125w F TCmOeel 00 C4mtsBaTOnlp2]elf
RESIATOR 100K 1% ,125W F TCw0eei0D Cdwi/BaT0e100=F
RESIATOR 10K I% 125w F TCWO#wl00 CUwi/8at0elQC2eF
RESISTOR 21,5K 1X ,12%F # TCwOea100 CUei/anTOm2|52nF

(4

RESINTOR %1,1K L1250 F TCRO4=100 Cdwi/8uTOnS112eF
F
4

REBISTOR S1,1K 1% ,125d F TCR0ewi00 Clul/BaT0nSL1Rar
RESISTOR S1,iK 1% ,125W F TCuDeml00 Cd=1/8070u5112wF
RESISTOR 10K 1% ,42%W F TCw04=100 Cam|/8eT0=1002=F

0 -4~ Pl a2

CONTACT=CONN U/W=POSTeTYPE MALE DPSLDR 12510600

AWLTCH 16elIP=P MCL40bEaCP
AWITCH 16=DIP=P MCi406s8CP
DOCDR CMOS BCDe-TO=DEL MCi4geacPk
CNTR CMO3 UP/DOWN FDBEDGEZTRIG FUoReFC

BCDR CMOY BLCO=TOeDEC MLU140288CP

oo

BFR (MO8 INV HEX MCY4Qu9BLP
BATE CMOS NAND TPL 3=INP ME140238CP
GATE £MOS NAND QUAD 2=INP MEi40418CP
BAITCH (6=DIP=P MC14CesBLP
SWITCH 14«DIP=P MC140688CP

AgATue t820=17486
AQATYT 1820196}
ARATUS §820=1747
LRATUY 1826=0%02
A2ATUL0 18260502

BWITCH (6=DIPP MCLa066BCP
BFR CMOS [NV HEX MEL40u9BCe
GATE CMDS NOR QUAD 2eINP MCi4001BCP
GATE CMOS NAND GQUAD ReINP MCi4gi1alr
MY CMOS MONOSTBYL RETRIG/RESET DUaL ME1uSI8BCL

AZATULY 1826=0502
Azhrut2 18201T4b
AgATyLY 1820=1748
AghTi1g 1820e747
A2ATULS 1820=1569

A2ATULS 1820m1569
AQATULY 1820m1963
A2hTuiE 1820a1TUb
A2ATULY 1820=2000
AphTu20 18202080

My CMOS MONOSTBL RETRIG/RESET DUAL MCLus3estl
FF CMDS DeTYPE PONEDGE=TRIG DUAL CD4913BAE
BFR CMOB [NV HEX MCL4Q49BCP
SHF=RGTR tMOY SYNCHRQ PRLwiN PRL=QUT MCIU0¥SECP
MF=RGTR CMDS SYNCHRD PRL=IN PRL=OUT MCLUp3SBLP

Ll k] C BT RV N -3 E=R-RT LT Pl

BHFeRGTR CMOS SYNCHRO PRLeIN PRL=OUT ME140FSBCP
SHFAGTR CMCS SYNCHRQ PAL=IN PRLaOUT MC14035BCP
GATE CMO8 NDR QUAD 2eINP MCi4goLBCP
BFR CMOS NONwINY HEX CO40S0BE

GATE CMOS NAND GUAD 2=INP MCL40 L SBCP

A2aruat L8Z20m2080
hzATUaz 18202080
A2ATy2s 1820m174%
AgATUR4 1820=1974
A2ATURS 1820=1747

= LR RT L o

ARATUR8 1620=174e BFR CMD3 INV HEX MCLUu0498LP

AZAT MISCELLANEDUS
IELELT R PINROLL ,0b2=INaDIA ,2%5=IN«LG BEaCU LUBgm00T3

dpdpentad EXTRACTORPC BOARD BLK POLY( 4OHDmQTaB
Updden TS0 EXTRACTOR=PC BOARD RED POLYE 4040=Q750

See introduction to this section for ordering information
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Replaceable Parts Model 8671A

Table 6-3. Replaceable Parts

Reference HP Part
Dasignation Number
AzhS G8BT2=69011

Description Mfr Part Number

ASSEMBLY, DUTPUT REGISTER 0BeTE=s0011

CAPACITORWFXD 2,2UFewf0x 20YDLC Ta 150D225X902042
CAPACITOReFAD 2,2UF+=10% 20¥DL T4 150Da2SAI02042
CAPACITOR=PXD 2,2UF+ei0% 20VDE TA 150D2g5x%02042
CAPACITOR=FXD 1000PF «=20% LOOYDC P16Qw3aT78

CAPACITOReFYD 2,20F+=(0X 20VDC TA 1500225K502042

A2ABCY 01800197
A2ABCY 0180=0147
[TLLIS] G180m0197
ARABCY 1603878
A2ABCE 0480=0197

LY LLI1 ) 0180e0197 CAPACITOR®FXD 2,2UF+=10X 20VDC TA 15¢p225x9ga0a2

A2ABDYY R2140=0016 LAMPmINCAND 683 SYDC 60MA TelwBULE 483

ABARLY 08872a80001 INDUCTOR, TOROID 0867280001
TRANSIATDR NPN 81 PDEIQQMA FTm2poMReZ 1884=00TL
TRANSISTOR NPN 81 PDE3QoMw FTR2OOGMHZ 1854m0071
TRANSISTOR NON 8] PDOSOOMA FTR20CMAL 1854m0071
TRANGIATOR NPN S5 POESQOMK FTE200MN2 18540071

YL 1854ag0TL
A2A802 1854=0071
A2ASDS 18540071
AZABGU 1856m00Ty

AgABRY 0757m0kug
Aghdaz 06831055
Ahzh8n} 075Te0ub
AZABRY 07570199
ARABRS 0757=0199

424885 075720199
b2ABRY 078740199
A2ABRE 0757=0199
AzA RS 07570461
A2ABR1 0 075700199

AQABR1Y 07570439
B248R12 089820083
A2ANR1Y 07857«0199
AZABRY U 07570199
L2ABRYS 07570199

ARZASRED 075720438
AZASRLY 4757=0199
Agharie 0T87=0199
AZABALY 67870199
AzAdR2o 67870199

A2ABRZY 07574199
Aghary2 0737=0438
42ABRZ3 075T=0438
ARABREY 07 ?=tua
A2ABRAS 078T=0416

REAISTOR 10K 1% ,125W F TCw0eeigo Cldmi/BuTOulp02aF
REBIATOR JM 5% ,29W FL YUmeB00/4%00 CBio5s

RESIATOR 68,1k 1% ,i2%w F TCw0ewigo CHul/BuaT0ub8]2aF
RESISTOR 21,35k 1% ,125w
RESISTOR 21,5K L1250

AREQISTOR 21,5K 2 125K TCRo+=100 Ldmi/8mt0ui]1SEnF

F TCulsmigd (édnl/BaT0nR)SEnf
F
F
RESISTOR 21,5K 125K : TCE0+al00 Clui/BatleZlSE~F
3
¥

TCuwo¢=100 Ldml/ButOm2iS2wf

RESISTOR 21.5K 1350 F TCag#wion C4ai/BeTOmdl5EnF
RESISTOR 68,1K L1250 F TCRQ4wino Cinl/BaTinbf]nF
RESISTOR 21,5K L125H F TCEQ4etion CHul/8aTw2152nF

RESIATOR &,81K 3250 F TCEOsa)o0 Cdul/BeTOubBilmF
RESISTOR 1,96K 1250 F TCEGeai0 L=l /BuTOwilb])=F
RESIBTOR 21,%K L1254 F TCa0+m100 (lel/petle|SEsf
RESISBTOR 21,5K 125K TCuo4=100 Clnmi/BuTOmR152eF
RESISTOR 21,5K 125N 1Cage=ite Chw{/BuT0=g)52aF

RESISTOR 5,11k W125W F TCE0#=100 Céwl/BaT0nS1iLmF
REBISTOR 21,54 o125% F TCWO#ei00 Cuey/B8eT0uziS2nF
RES{STOR 21,5 J125H F TCupsei(g Chuls8ut0u2iS2nF
RESISTOR 21,5K J125W F TCH0sel0o Chml/BuT0udsS2uF
RESISTOR 21,5k J125W F TCa0eml0d Chel/8nTlaRtS2eF

RESISTOR 2)1,5K L125H TCademl0D Cldai/BuTlog|5EnF
RESIBTOR §,11K + 125K TCEg+a100 Clmi/BeTHuS111=F
RESISTOR 5,1lK 2 125W TCudes100 Chwl/B8utluS1ilaf
RESISTOR 10K 31X ,185W F YCR0ewild Cawl/anTOnlg02eF
RESISTOR 511 1X ,125W F TCwO+e100 Cdal/BuTOuSilReF

C
D
3
L]
]
B
b
&
[}
8
3
7
?
?
7
9
L]
2
3
3
3
3
3
2
3
4
[}
3
3
3
3
3
3
3
3
3
3
3
9
7

-

A2A8R28 0T87=pd1e REZISTOR S11 1% L1250 F TCRO4el00 Clmi/BmTinS] LRapg
CONTACT=CONN U/wePO3RTeTYPE MALE DP3LDR 1251=0600
CONTACTSCONN U/wmPOST=TYPE MALE DPSLDR 1251l=08600
CONTACT®CONN U/wePOSTwTYPE MALE DPBLDR 1251=0600

ARASTPY 1251=0600
apAsTe2 12510600
ARARTRY 12850600

AgAduy 18202080
[Y-11 -1} ] La20=2080
A2ABY3 18203080
ApASUY 1B20m1746
[Y LY 1820=2080

A2ABUS 1820=2080
LYLLIY, 18202080
A2ARUB 1820=2080
A2ABUS 18202080
LLLLITY 1820.1958

AZRBULY 1820=2080
AghsuL2 18200497
AZABULS 1820=0497
AzAaULy 182020497
AZABULS 1820=2080

- R-X-]

8HF=RGTR CMOY BYNCHRD PRLwIN PRLQUT MC14035BCP
8HFeRGTR CMDY BYNCHRO PRLwIN PRL=OUT MC14035BCP
SHFeRGYR CMOS S8YNCHRD PRLwIN PRLaOUT ME140358CP
BFR CMOA INV HEX MC140498CP
SHF=RGTR (MO8 SYNCHRC PRL=IN PRLeCUT MC1Up3ISECP

§HFaRGTR CMCS 8YNCHRO PRLeIN PRLeDUT MCiHQ35BLP
SHF=RZTR CMOS BYNCHRO PRLeIN PALaQUT MCt403SBLP
BHF=RGTR CMOUS YNCHRD PRLeIN PRL-CUT MCL403SBCP
SHF=RGTR CMO8 SYNCHRO PRLeIN PRLw.QUT MEL4Q3SBCR
ADDR CMDS FULL ADDER 4eBIT CO4Q08BE

sHFwRGTR CMO3 AYNCMRD priwIN pal=O0yr ML 140358Cp
AHF=RGTR TTL L R=8 PRL=IN PRL=OUT SNTULISN
BHF=RGTR TTL | R=8 PRLsJN PRL=OUT SNTULISN
AHFaRGTR TTL L ReS PRL«IN PRLeOUT SNTULIEN
SHF=RGTR CMOS SYNCHRO PRLeIN PRL=DUT MC1403SECH

-

Ll -K-N-¥

AHFaRGTR CMOS SYNCHRO PRL«IN PRLeOUT MC14p158BLCP
ADDR CMO§ FULL ADDER weBITY CD4goRBE
ADDR CMOS PULL ADDER deplT COHGUBBE
AnFeRGTR CMOS SYNCHRD PRL=IN PRL=OUY MC14035BLP
AQDR CMQS FULL ADDER 4=8IT CD40UBRE

A2ABULS 18202080
Azhayyy 1820=195%
ARASULSE 1820w1955
A2A8ULY 1820%2080
AZAay20 182021688

ARABURY 1820#1745
A2ABUz2 18200097
A2Asyzy 1820=9656
AZABUZY 0867280007
LELLIVF ] 08672e80007

LY LLIVTY 1820=1974 IC BFR CMOS NONGINV HEX Clan50BE
A2ABY2Y 1820m1978 1€ BFR CMOS NONs§NY HEX CR4050BE
AZABURD 1820=5748 IC BFR CMGA INV HEX MC140498CF
A2AA2Y 18201985 IC ADDR CMOS FULL ADDER 4=BI1Y CDu008RE

GATE CMOS NDR QUAD 2wINP MCI40D1BEP

SHF=RETR TTL L Rw8 PRL=IN PRLwOUT SNTULOSN

MUXR/DATA=BEL TTL L 2wTO=lel INE QUAD BNT4L98N
ICy ROM 0B6TiEe80007
IC, ROM 0B&T2=80007

0D OO e s

See introduction to this section for ordering information
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Model 8671 A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

WMfr Part Number

4249
AZAOCY

14800073
4odgm=0748
404Q=0753
CAnTReb0017

0180e0291

o e O

~3

AZA8 MISCELLANEOUS

PIN=ROLL (0o2efheDIA ,2S=INeiG BE=LU

EXTRACTOR=PC BOARD BLK POLYC
EXTRACTOR=PC BOARD GRN POLYC

ASSEMBELY, HPe[B ADDRESS
CARPACITOR=FXD 1UF+=10% 35yDC YA

1480=0073
40U0wDTLE
4040075y
08672=60017

1500105903542

0160=0572
0le0=0572
0leQ=0574
0160=3877

Aphoca 0160=0572
LRA9CI G160=0572
(Y1114 160=0%74d
A2heCs C160=3877

CAPACITOR=FXD 2200PF +=20% 100VDL CER
CAPACITQR=FXD 2200PF +e20X 100VDC CER
CAPACITOR=FXD ,0220F +=20% 100vDC CER
CAP4CITOR=FXD 100PF +=20% 200VOC CER

U Ll e e L

CAPACITORSFXD 470PF +=20% 400Y0OC CER
CAPACITOR=FXD ,022UF +=20% 10QVDC CER
CARACITORSFXD ,022UF +a20% 100VDC CER
CAPACITOR=FXD L4YUF +80=20% 25vDC CER

0160w0571
0160=0574
0160m0E74
Dl60w0174

AZhoLs 0160=0571
A248CT 0l60a0%74¢
A249CH 01b0=pST4
hphece 0i60e01T4

oA b i O

DIODE=GCHOTTHY
DIODE=GCHOTTHY
DICDE=SCHOTTHY
DIDDE=SCHOTTHY
DIODE=SCHOTTKY

1901=0518
1903m0518
190t=0518
1903wo518
1903=0518

A2A9CRY 19010518
A2A9CR2 1901=0518
AZAQCRY 1901=0%518
R2AGCRY 1901»0518
AZAICRS 190100518

LY XX

ARA9JE 12513283 125in3283

-

CONNECTOR 24=PIN F MICRORIBBON

AzAaLy 08aT72+080004 0B672=E0001

A

INDUCTOR, TORGID

Ay 188420039 TRANSISTOR NEN 2N30538 S TO«39 PDuin ghN3053

A2A9RY
A2ASR2
A249g3
AZAORY
A2A9R%

AZASRE
A2AIRY
A2hgns
424909
LELLLRN]

ARAIRLY
A2AGNLD
AZAIRL3
hZAR1LY
A2A9RLS

FY-ILLETY
IYILITE
AZAIRYB
AZA9RY9
A2A9RI0

A2A9R2y
A2A%R22

14980083
0698=0083
075Tw0d58
0757=04%8
0698e0083

06983444
0b98a3uud
0608e3dd4
06%8=0023%
07570280

07%7=02B80
07370280
0757 wpd88
de98e3160
Q69823444

075Ta0us8
06980083
075720458
075T=pues
075T=pass

07570458
069820083

o~ ~d O OB

— At e D e

RESI8TOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESIATOR
RESISTOR
RESISTOR

RESI810R
RESISTOR
RESISTOR
RES[8TCR
RESIS$TOR

REBISTOR
RES]STOR
RESISTOR
RESISTOR
RESIETOR

REJIBTOR
RESISTOR

1,96K J2SH F TCageet 0
1,96K 1258 F TCHO#=100
S1,.1K 1250 F TCuos=100
%1,1K #1250 F TCuCe=tQ0
1,96K (1250 F TCNO4e100

J16 L% L1298 F TCwO4=100
316 1% (125w N TCWOwwiOd
316 1% L1254 F TCs0e=100
L,96K i% (1250 F TCWO+el100
1K 1X L4230 F TCmQeelog

1K 1% ,12%« F TC804m100
LK 1% ,12%0 F TCw0sel00
t% L125W F TCWO#mi00
1% ,125# P TCHOsel(O
316 1% L1250 F TCug4eigo

51,46 1x ,125% F TCeQeeiQ)
1,96K % ,12% F TCEpeelnd
S1,1K 1% ,125W F TC80es100
100K 1% ,125%4 F TCmDewinoO

S1,1k 1% 1258 F TCede=100

1,1 1% ,12%0W F TCugp+el00
1,96K 1% 1254 F TCuOsul00

Clal/BaTOu| 901 =F
C4al/Bafulit)=F
CHal/BatQuS1lanF
ClUnl/BuTOuS11RuF
Clel/BaTOnl9blef

Cini/8uT0ndlbRnF
CUwl/Bat0=d|bRnF
Cldwl/BuTO0ujbRulF
Clml /BufOe]9bl=F
Cdm} /BuT0=i00LleF

Clul/BmT0m]O01aF
Ciml/Bat0ulO0]eF
Clhmi{/BuT0uS1i2u®
Ldui/BuT0e3162aF
Clmj/ButiafioRal

Cin]/BaTOuS1}2=F
Cdui/But0uidbinF"
Chm]/BaTOnS112aF
Chul/BaTOui00InF
Clwl/Bat0aS{|2ap

ClUml/BuTQub1l2ef
Cldul/BaTOnliB1aF

Cldm] /8uT0wl003wF
Clwt/aTinl(03eF
[ldw)/6ntOmlG8]1wF

A2AIR2Y 075Twpdes
ARAORRY 0TSTa04bS
AZAOR2S 06980 0a)

A2ARR2S 06980083
A2AR2T 0698u0p8)
A2A9R28 08980083
A2A9R29 0858a0083
42A9R3p 06980083

RESISTOR 100K §X ,125W F TC®0+=104
RESIBTOR 100K 1X ,12%W F TCa0eel00
RESIATOR 1,96K 1% ,12%w TCubhuldd

Cdnl/B8aTOul961wF
LlUai/BuTOwlFh]eF
C4ml/BuTOmlF0laF
Cdul/BuTlaiFoial
Cldu]/BuT0mifb)uF

r

REBIBTOR 1,98K 1% ,12%¢ F TCoG4wl0D
REAIATOR 1,96k (% 1250 F TCHQ4w100
RESISTOR 1,96K 1% 1254 F ICBO¢aiOl
RESISTOR |,98K 1X ,125W F TCmO4aige
RESISTOR | 96K 1% ,:254 F TCwo4mioo

B ARG E GO0 O~ ~F kT

A2AQR%4 259820083 RESISTOR §,96K 1% ,12%H F TCEQswig) Com/BuTOn]Q0fuF
31003371
1109e3172
3i0Qu3369
3100+3370

MC14#011BCP
MCi1u4c2BBCP
MC1402BBLP
MC{uQ28BLP
SNT4LETGN

42098 31003371
hphonp 31003372
A2h98y 3100=3369
AZA9SH 310023370

SWITCHRRTRY DPYT-NE 55014 JOXa2NGEZS
SWITCHeRTRY SPBTaNS 552014 IDX«ANGE3S
SWITCHaRTRY 3PATaNS ,55.D14 IDXaANGELE
BAITCH=RTRY 8P3TenS ,55=DI4 IDXwANGE3S

< -

1€, GATE CMOS MAND QUAD 2-INPT
DCDR LMOY BLDeTOWDEL
DCDR CMOS BCDeTDeDEL
BEDR CMOS BLCOwTI=DEC
FF TTL LS DeTYPE POSEDGETRIG

A2AIUL 1820e4747
A2A9U2 1820a1962
Agasuly 1820.19062
A2hoyy 18201962
24908 1820w1i1d

[ o V)

GATE TTL L8 NAND GUAD 2=INP
BFR LMDS8 INV HEX

INV TTL 48 HEX L=INP

GATE CMO8 NAND QUAD 2sINP
INV TTL LS HEX LleINP

SN74LIOON
MC14049BLR
SNTALACUN
MC14011BCP
GNTULSOUN

ARAUs 1820.1197
A2AGyY 1820=174s
LELLN] ] 10201199
AZAOLY 18204747
Azhoyuto 1820=1199

— e D

GATE TTL L8 NAND QUAD 2eINP SNT4L 80N
MISC TTLwx QUAD MC3440P
GATE TTL L8 NAND QUAD 2=INP SNTU4LBOON
MISC TTL« GUAD MC3440P
GATE CMOE NAND TPL 3=INP MCiUg23BCP

LELLIIE 1820=1197
A2AoyuL2 18020m1522
AZA9ULY 1830=1187
A2A9LLY 1820=1522
424918 1820=1961

" E OO

See introduction to this section for ordering information
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Replaceable Parts

Tahle 6-3. Replaceahle Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AZA%U1e
AZAOULT
AzAQULS
aghouye
A2h%020

AzhvlRy
Aahoyaz
AzAsyay
ALY
A2Ady2s

A2hoU26
ARAoyp?
AZAQLRS
AzAoU2e
Azhoulo

A2A1O

A2h1aC)
A2ALoCE
AghioCy
ARA1060
Aahigts

Aghyote

A2A1pCRY
A2A{pCRZ

AghtoLy
A2hyo0q

Aphighy
Aphion2
aahigny
A2A{gRa
A241085

AghtioRe
ARALon?
AZAYLORE
A2h1oR%
AghioRie

ARALORLL
AphioRyp
AghgoR13
A2AJORIA
AZALOM)S

LY LITLIT]
(Y LITLIN
L LIT LI ]
Y IYELIL]
LFLYY] F

AgAygUy
Adhiour
ARA104Y
Aphioy4
ApAioys

ARALOUS
A2hipUr
Aghigls
A2ALoU9
hahigyre

AZALOUTY
Aphyousz
AZALOULS
A2Asouty
AzAyoULS

AzALoUys
Adagour?
AZA1OULS
A2A§OULY
A2ASoURO

1820m1747
1820w 1964
1820=1748
1820=1964
1820=1423

1820m1 746
1820a1 747
1820=t96)
1820=170%
18202079

18202080
1820=2080
£820w1974
[820w15%8
t820+15%8

$38Qmpbay
1200=0173
148040073
15301098
CLEYELFET

4040=0758
086T2=60010

0180u01%7
0180m5197
Q180=0197
01603878
01800197

01603878

i901=0518
190tw0%{8

08672280001
18930020

0757=0199
07570438
07570432
0757=0438
0757wOUldA

07SYa0U3n
06983443
01%7s0199
0T8T=02%0
a78Tagud2

0757=0ily
07570418
67570430
97870438
P75T=0438

07870438
075Tw0d38
¢73T=0u38
075Tm0d38
075T=0i38

18200701
1820=1%68
0867280008
1820ai T4
1820w{74%

1820=19T6
1820w2080
1820w2080
18202080
1820=1748

18201776
1820=1747
1820m1TUY
08sT2e89006
18200930

182020984
182021976
18301976
1820=208¢
1820=2080

= R AU O el W B Gt = s Iy Al = 4 DO b Wb L O 4 Al e AU el D Ll e Ll g et = - O on o

Co——~ mwume emceon]| OO

s emEe N N LA il

GATE CMOB NAND QUAD 2e]NP

FF CHMOS J=K PO3«ERGE=TRIG DUAL
BFR CMDS ENV HEX

FF CMOS J=K POSeEDRGE=TRIG DUAL
MY TTL L8 MONOATBY, RETRIG DUAL

BFR CMOB INV HEX

GATE CMDS NAND QUAD 2elNP

FF CMOS De?YPE PO3=EDGE=TRIG DUAL
GATE CMUS NOR QUAD 2eINP

GATE CMOS NOR DUAL 4=INP

SHFELRGTR CMOS 8YNCHRO PRL=-IN PRL=OUT
SHF=RGTR CMOS SYNCHRO PRLaIN PRL=OUT
BFR MOS8 NONaINY HEX

MISC TTLw GQUAD

WMISC TTLe QUAD

A2A9 MISCELLANEOUS

STANCOFFeMETRIC LONG 3TUD MOUNT FOR CONN
INBULATOR=XBTR DAP=GY

PINGROLL ,062«INaDIA ,25«IN=lG BESCy
CLEVIS 0,070=IN W LTI 0,45d=In PIN CTR
EXTRACTOR=PE BOARD BLK POLYL

EXTRACTORwPC BOARD VID POLYE
ABDEMALY, REGISTER I

CAPACITOR=FXD 2,2UF¢=10X 20VDC T4
CAPACITOR®FXD 2,2UF¢=10X 20VDC TA
CAPACITOR=FXD 2,2UF+=igX 20V0C T2
CAPACITOR=FXD 1000PF +w20% 100VDC CER
CAPACITOR«FXC 2,2UF+w10X 20VDC TA

CAPACITORFXD t000PF +=20% 100VDC CER

DIGDEwACHOTTHY
DIGDE=SCHOTTKY

INDUELYOR, TORGID
TRANSISTOR PNP 81 POEIgOMW FYEy1SoMMI

RESISTOR 21,5K tX% 1250 F TCugealoo
RESISTOR S, 11K (% ,12%8 P TCuoe=io0n
RESISTOR 5,11K 1% 125 F Tisgpwioo
RESISTOR S, 11K 1% 125K g TCOosel0D
F

REBISTOR 5,11K 1% ,125W F TCEOsalo0

RESTATOR S, 11K 1% 1250 F TCEO4elOg
RESIBTOR 237 1% ,12%w F 7CRO+mio0
RESISTOR 21,5K 1% 12%W £ TCwOe=l00
RESISTOR 6,19K 1% 1250 F TCRO4w100
RESIATOR 10K 1X ,125K F TCwgemigo

RESIATOR P125H F TCRO4=100
REAIRTOR L125# F TCNo4ml00
RESI3TOR J1256 F TCHgeet00
RESISTOR (1250 F TCa0eel00
RESIBTOR +125W B TCAMQeel00

REBIATOA o 125W TCR04el1D0
RESIATOR 125w F TCEQem1tO
RESIATOR L1250 TCmosmion
RESISTOAR 1250 F o TCmoswitg
RESISTOR o 1250 TCRpemit)

IC LCH TTL L DuTYPE 4uBIT
IC GATE CMDS NOR TPL 3=Ing
IC, RoM

IC 8FR CMO3 INy HEX

IC GATE CMO8 NOR GUAD 2wINP

It BFR CMOS NONwINy HEX

IC SHFRGTR (MO8 BYNCHRQ PRLmIN PRLWGUT

IC BHF=RGTR [MOS SYNCHRO PRL«IN PALOUT

IC sHFeRGTR CMOS BYNCHRD PRW=IN PRL=QUY
GATE CMOS NOR GUAD 2aINP

AFR CMGY NON=INV HEX
GATE CMDS NAND QUAD aeINP
GATE CMOS NAND QUAD 2eINP
r ROM
C ADDR YTL L& BIN FULL ADDR 4eBIT

JHF=RGTR CMO§ D=TYPE PAL=IN

BFR CMOB NONwINY HER

BPR CMOS NONwINV MEX

SHF=RAGTR CMOS SYNCHRG PRLeIN PRL-0UT
SHF=RGTR (MO8 SYNCHRD PRL=IN PRL=OYT

MC140118CP
C040278E
MC14GUIBEP
£040278E
INTULS1E3N

MCYupa9BCP
MCgdo1iBCP
CO40138AE

MCL40018LP
MC14002HCP

MC140358CP
MC140358CP
COUOS0BE
MCI4ULP
MC34ULP

0380m0643
1200=0173
1480a0073
ORDER BY DESCRIPTION
40u0wQTdB

40403=0755
0B47Feb00lg

15pP22%49020A2
156D225%902042
1500225%9%0204h2
0160=3878

1500225x%02042

Gl1oG=3878

1901=0518
1901=0518

0857280004
185320020

Cldul/8nT0nd)52=F
Clwi/But0aS111al
Clml/BuTOnS)f1aF
Cidml/BaTQuS1i]nF
Cldm] 78nTOmG1linF

Clm1/B8aT0uSil1eF
Clde] /BeTO=23TR=F
Clul/Butlnd]5der
MF4CY /8=Towb)V]iaF
Cluwt /8uThwinl2eF

et /gmTOnS]1tap
Clef/BuTiuS]ilaF
Cdal/8ut0nBiiinF
Céml/BmT0aS5i11=F
Chml/B8et0aSi]]=F

Cial/8uT0nSt]1eF
Clwi/ButiusS]|]eF
Clal /BaTimb1linF
Cday/BuTpabtiinF
{dai/B8uTluS1]11inF

93L14PE
MCi40258CP
08672mB0Q0S
MECL4Q49BCP
MCIUGO1BCP

CouoSo8E

MCL4Q3SBLP
MEL4Q35BLP
MC14035BCP
ME1GOL18CP

co40S0ps
ML140148CP
MG1401148CP
08672=60006
GNT4LSB3IN

COUCELAF
CD4050BE
CO4050BE
MC14Q35BCP
MC1U0358CP

See introduction to this section for ordering information
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Model 8671 A

Tahle 6-3. Replaceahle Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

Aahloudt
AZatouaz
hahipual
AZA1OURY
AZA1GURS

1820=208¢0
1820=2080
18202080
1820=174%
1820w0b6%8

14800073

SHF=RGTR CMOS
AHF+RGTR CMOS
SHF«RGTR CMOS
SATE (MO8 NOR
MUXR/DATA=SEL

A2ALG M
PIN=ROLL o 0B2=IN

SYNCHROD PRLwIN PRL=OUT
AYNCHRO PRL#IN PRL=OUT
SYNCHRO PRL&IN PRL=QUT
QUAD gelNP

TTL L 2=T0=iwLINE QUAD

IBCELLANEDYS
=Dl4 428=INeiG BE=fU

MC14035HCP
MC140358CP
MC140358CP
MC14001BCP
BNT4L9BN

1480e0073
4ouowoTad

EXTRACTOR=PC BOARD BLK POLYC
EXTRACYOR=PC BOARD VIO FOLYC

4guomoTyul

40u0=075% 4OUOm0TSS

hahyy 086Tamb 0012 ASSEMBLY, TIMING AND CONTROL G8bT2=b0012

Aphy11Cy
A2hytCR
[FTIN13)
Agh11ty
AZhLgLs

LY LIRL-1
ARAyCY
A2ALICH
A2AL1Ce
ARALICLO

aghgiCyré
A2A11CL?
A2AL1C8

0180w0197
Ci160w38T7Y
tip0n3B7R
01800197
01603579

01600572
0160=0871
0160e3879
0160=0127
0160=3878

01603878
0160.0571
01560=0571
0160=3877
0180m0197

01B0»0197
0160e0871
016023878

~Mm a0 = AR

CAPACITORWFxD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITORSFXD
CAPACITORFXD

CAPACITORWFXD
CAPACITORSFXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACTTORSKXD
CAPACITORSFXD
CaPACITORFXD
CAPACITURSEXD
CAPACITORFXD

CAPACITORFXD
CAPACITORSEXD
CAPACITOReFXD

2,2ufeui0y 20VOC TA
01UF #=20% t00YDE CER
JOLUF #w20% L00VDC CER
2,2UF+=10X 20V0C TA
JOLUF +=20X 100VOC CER

2200°F +e20% 100VDE CER
4ToPF +w20% 100YDC CER
LOLUF +=20% 100VOC CER
JyF +=20% 28VDC CER

1000PF +=20X 100VDC GER

1000PF +w20% 100VDC CER
470PF +w20% 100YDC CER

4T0P¥ +»20% 100VOC CER

100PF +=20X 200VDC CER

2,2UFsei0x 20VDC TA

2,2UF+e10% 20VDC TA
4ToPF 4a20% 100VOC CER
1004PF +=20% 100yDC CER

1500225x902042
0160=3879
01603879
19500225X%020R2
0160w3B79

0140w0%72
0160=0%571
016Qu3B?9
0lg0=dldy
0160w3878

0le0=3874
0160w057)
01e0=0874
01603877
1500225X9020A2

1SqbR25x90204A2
0160=0571
0160a3878

01602208
0160=3877

NMEFO® @DACOOE FNaCe

a2hi1C19
A2A11C20

A2hy1CRY
Aghyi1Cr2
Agh1iCas
AghyiCrd
A2AL{CRS

A2AL{CAM
AgAtLiCRY
AgAL1LAs
ARALLCRY
AZAL1ER1O

Azhi1CR1y
AahyiCR12
AZAryCALY
AgALICRIY
AZALICRES

CARACITRASFXD 330PF +o3x 340VDC MICA
CAPACITORWFXD 100PFewgzox 200vDE CER

01602208
0160=3877

19g1eg040
1901mQ040
1901=0040
1901=0376
1901=0040

DIODE=BWITCHING 3oV SoMa 2NY DQa3S
DIGDEwAWITCAING 30y S0MA 2NS DDw}S
DIODE=-BWITCHING 30y SOMA 2N8 DD=35
DIODEGEN PRP 35y S4gMA Q07

DIODE~SWITCHEING 30Y S0Ma 288 DOe=35

DIODE-SWITCHING 3oy SoMA 2NS DUe3S
DIODE=GEN PRP 35V SoMA 007
DIODELSWITCHING 30V SoMA 2NB D0e3S
DICOE=BCHOTTKY

DICCEAWITCHING 30Y SoMA 2M3 D035

19010040
19010040
1901=0040
19010378
1901m0049

- -

1901m00K0
19010376
19G1m0040
190l=0818
1901=0040

1901e0040
1901=0376
19010040
1901=0818
19010089

0 - O e

DIODELSWITCHING 3oV SoMA 2N8& 0035
DIODESSCHOTTKY
DIDDELSWITCHING 30V BoMA 2NB (035
DIODE=SCHOTTKY
CIQDELGHWITCHING 30V SoMA 288 LO=3S

19040040
19010518
19010040
1905%0518
19010040

19010049
190im0818
1901legnd0
1901=0518
1991=0040

-p v O

AghtLCRLG
ARALLERLT
ARALLERLD
AZALLERLY
ARALLER2O

B2ALLICRRY
hpkygby

AZALIGE
Aghy G2
YL
[FITRLT]
Aghyq08

AQALy104h
A2A11Q7

YITELY
2241182
42A11R3
A2A11R4
A2h1LRS

AZALLRS
Aghiiny
A2ALLRE
AZALLRE
A2A1 1RO

NDT ABSIGNED

DIODE=SHITCHING 30V SOMA 2N§ DO=3S
DYODESHITCHING 30V 50MA 2N§ DOe1S
NOT ASSIGNED

DIDDE=SCHOTINY

1901=0040
1904=0040

19010040
1901=d040

1901=0518
1901=051¢
08672=80001

1901aguty

19019518 DIODE=SCHOTTKY

08eT2=80001 TOROID FILTER
1884m00T1
18930018
188400071
18840071
18830020

185320020
185Uwg019

1854wp0T1
185326015
1854ep7]
1854=0071
§853=0020

TRANGISTOR NPN 81 PDa3I0OMN FTaZ00MHZ
TRANSISTOR PNP 81 PDagzooMW FTsSpoMMZ
TRANBISTOR NPN 81 PDEJQOMA FTR200MMZ
TRANSTETOR NPN S PDRIGOMK FTER00MMZ
TRANSIATOR PNP 81 PDm3goMw FTm{5QMKZ

F P L - T

18530029
1854=0019

TRANSISTOR PNP 381 POmJgoMW FlwiSgMHZ
TRANSIATOR NPN 8I TO=18 PDNMI6OMY

-

Cuw]/8=TOadlboRaF
CUml/Bu?Oul(0lnF
Clwl/ButOwiolduF
Cdml/ewT0m]Q0LeF
Clum| /BeTQw2iT2F

069Ba3iby
0757=0280
07187 =pdi2
07870280
0757=0199

RESISTOR 316 X ,12%K F TCwO+wigo
RESISTOR 1K 1X LI25W F T{wfew]OC
RESISTOR 10K 1% ,125W F TCw0s=100
RESIBTOR 1K 1% ,125¢ F TCmO#=i00
RESESTOR 21,5K 1% 125 F TCm04=100

Codul /@nTOwiQ02=F
Cdul /BaTO0wiC02nF
Clul/BaTOudiSR=F
Cdmi/BuTOwlQ0R=F
[lwf/BuT0=giS2uF

A757=0d42
0757.pd42
07570199
075 TwOH&R
07570199

RESISTOR 10K 1% ,12%W F T(=0emw100
RESIBTOR 10K 1% ,125W F TCe0+e100
RESISTOR 21.5K 1X ,1254 F TCeo4mlOQ
RESIATOR 10K 1% ,125W F YCuo4=100
RESISTOR 21,5K §%X ,12SW F TCw0emico

h2h1aRLy
[TLIFLIT]
A2ALIRLY
A2A11IR14
A2ALLRLS

0787=0aa%
075Tw0038
05980083
0757=0189
0757=0159

(RPN 3V R 3 (LR AR G D s

RESIATOR
RESIATOR
RESIATOR
RESISTOR
RESISTOR

100K 1X ,1254 F TLMO+w100
5,11K 1% 41254 F TC#0s+=10D
1,96K 1% (1254 F TCu0ea100
21,56 1% L1254 F TCmQeel00
21,5K 1% ,1251 F TCaG+=100

Cimi/BeTd=]003aF
Ldai/BeT0mS]ila¥
ClhwirBmTOmi90lmF
Chml FBuT(m@ 1 52wF
Chmi/BaTin2|52=F

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671 A

Reference
Dasignation

HP Part
Number

[=3]

Description

Mfr Part Number

ARALIRYS
A2ALIRLY
A2A11R18
AZAYLRY9
A2A§{R20

AphyiRay
AZA{1RZ2
AZAL1RE3
A2ALIRZN
LELPRLY L]

A2A11R2S
A2AL1R2Y
A2A11R28
[YIIRLYL
A2A11R30

L LIRL T
A2A11RS2
A2A11R3D
A2ALIR34
AZALIRDS

AR (nYe
A2A11R37
ApAitals
A2AILR3Y
A2hy(REG

A2A41RUL
ARALLRG2
AzhiyRay
LLLERLLL]
A2AL1IR4E

hpAYLRAS
ABAYLLRUT

AN

A2AL1H
Aghiyup
ARALLUD
A2tV
A2h11Us

[LISNL
A2hiqU7
Aphiys
Aghifye
AZAL1UL0

AZALIULY
Aphituga
A2AL{ULS
A2ALIULY
A2A11ULY

[T LIFLUT)
h2hiyur?
a2A1tULe
A2A1iUge
AghLiyRe

Aphiiupy
ApAi1U22
AzA1iugly
ARAL UM
Aghyyuas

A2AL1URS
A2ALqua?
AgALyyuae
A2AL 1429
A2h11U30

AgAtiUsg
AzALiUIR
Agh11U33

075Ta0udsl
07570458
G7%Te0uu2
0757w0442
e78T=0199

07870199
075%=0458
07570199
05980083
07570402

075T=0279
069843186
06%8a0083
07570279
00983132

0787=04014
0698a008)%
4757=0199
0787=0199
0757«019%9

06983160
0757a0lbY
07STwpuS8
07570199
0498=3482

07%Tagud2
0757=0g80
069820083
0bY8u008Y
0698-31%0

0757=p280
07570280

301m1277

1820=1746
1820-2015
1820wt963
1820~1963
1820wt 104

1820=1112
18z0=9 144
1820199
L8g0m1412
t8E0uwlTHS

1820=1747
18201746
19201204
1820=1194
1820w1211

18201197
1820#11%7
18201747
18301747
1820=1%63

1820%0778
1370=1197
1320=1199
0867280004
1820=1747

1820=1940
1820=1963
1820=1556%
1820wy 96}
1820w0910

1B20=0910
1820mpbb1
1820=0910

0340=0040
03601730
404Cm0TUT
4040=0748
1480.0073

el e 1 0D~

o duo

-t Ut U O O oo D KR v On o= O 00 o~ "= s G O 30 Oiel 4 == b~ B 0 el i W 0 D

nomn LA b B P o VO DO

RESISTOR 82,%K 1% 1250 F TC#0+e100
RESISTOR 51,1k 1% ,125W F TCx0#=100
RESISTOR 10K 1% ,125W F TCRO+w|00
RESISTOR 10K 1% ,125¢ F TCuO4wt00
RESISTOR 21,5K 1% (125K F TC®0saing

RESISTOR 21,5K % ,125W F TCHD4mi00
AEBISTOR 51,1K 1% ,1258 F TCRO4m1Q0
RESTSTOR 21,5K 1% ,125W F TCO4=100C
RESISTOR 1,96K 1X ,525W # TCeO+wi0l
RESISTOR 10K % ,12%W F TCWosm100

RESISTOR 3,16K 1% ,12%W F TCWp+elo0
RESISTOR 14,7K 1% 125K F TCWO+=100
RESISTOR 1,96X 1% ,125% F TC80sel0p
RESIBTOR 3, 16K 1X ,12%0 F T(s0emigo
RESISTOR 261 1% ,125% F TCeG4ml00

RESIATOR 100 4% ,125¢ F TCWGe=l00

RESISTOR },96K (% ,1254 F TCHQ#a100
RESISTOR 21,5K t% ,125W F TCWOewl00
RESISTOR 21,5K 1% 1254 F 1CR04w100
RESIATOR 21,5k 1% ,125W Tewosa}g

RESTISTOR 82,5k 1% 125K F JC®0sei00
RESISTOR 58,1K 1% L1254 F yCwoe=lD0
RESIATER 24,5K 1% (125W F TCw04s100
REBISTOR 147X 3% ,125W F TCRO#w100

3
4
F

RESISTOR 31,6k 1X ,125W F TCEQen100
r
¥
r

RESISTOR 10K 1X ,12%W § TCHO4w100
RESIATIR 1K IX ,125W F TCuOesi00
REBIBTOR 1,96K 1X 1256 F TCEOes100
RENISTOR 1,96K 1X 128w F TCH0ewl0d
REQISTOR:-2,37K 1% 1250 F TCw0se109

RESISTOR 1K 1X 125K F TCEQ4wl00
REBISTOR 1K t% ,125w F TCwoeel00

IWITCHeTGL SUBMIN BFOT N$ ,54 120VAC PC

IC BFR CMOS INV HEX

IC GATE CMOS EXCL=DR GUAD

IC FF CMOB D=TYPE POS=EDGE«TRIG QUAL

1C FF CMOY D=TYPE POS=EDGE«TRIG DUAL
GATE TTL LB NOR QUAL gwINP

FP 17l L8 DeryYpE pO3=EOGE«TRIG
GAYTE TTL L9 NOR GUAD zeINP

INY TTL L8 MEX y=INP

FF TTL LS OeTYPE POS~EDGE=TRIG
GATE CMOB NOR QUAD 2eINP

RATE £MOB NAND QUAD 2=inP

BFR CMO8 [NV HEX

GATE TTL L3 MAND QUAL u=INp
CNTR TTL L8 BIN UP/DONN BYNCHRQ
GATE TTL L8 EXCL=OR QUAD 2@mINP

GATE TTL L& NAND QUAD zelNP

GATE TTL LB NAND QUAD 2eINP

GATE CMOS NAND QUAD 2eINP

GATE CMO3 NAND QUAD 2w=INP

FF CMDS DeTYPE PCS#EDGETRIG Dual

CNTR TTi, L BIN SYNCHRO POSEDGE=TRIG

GATE TTL L8 NaND QUAD 2=INP
IC INV TTL L8 HEX 1eINP
PROM PROGRAMMED

GATE CMOB NAND QUAD 2eINP

GATE CMOS NAND DUAL 4=INF

FF CHMUB DeTYPE POSEDGE=TRIG DUAL
FF CMGB DeTYPE POS#EDGESTRIG DyAL
GATE CMO3 NAND TPL 3=iINP

ADOR ¥Ti, L8 BIN FULL ADDR 4aBIT

ADDR TTL LS BIN FULL ADDR 4uB1T
GATE YTL DR QUAD 2«INP
ADDR TTL L& BIN FULL ADDR aaeBIT

A2All MISCELLANEQUS

TERMINAL®STUD SPCL=FDTHRU PRESB~MTG
CONNECTOR=8GL CONY PIN ,058wlNeBIC=8Y
EXTRACTORPC S0ARD GRA POLYC
EXTRACTOR»®C SDARD BLK POLYC

PIN=ROLL ,062nINeDlA ,25=INeli BE=CY

Clml /BaTOwB252aF
Cinl/8aTOn5]]2nF
C4ml/BuT0nlQOaeF
Chul/B8aT0al00EwF
Cidml /Batmg]S2eF

Liel/BaTied|52aF
Clul/8uT0n5]jRuF
Cdul/8uT0n2)52=F
Caml/6eT0m]gp]ef
Ciul/BaTOwl002eF

Clwl/BaTOuilblaF
(Uml/BuTONlYT72uF
Clu)l/BuTOn19b ) wf
C4wl/BuTulis)ef
Clul/BuTOudb{0aF

Llmi/8uT0mi{GlnF

Cdal/8aTOw1%%1aF
Cdel/8T0w2192eF
Cdul/BaT(m2152F
Clul/BmtO=giB2=F

Clul/BuTlulib2eF
Clwy/BufluBeSieF
Clai/Bat(Qeb]12eF
Cdmf/Butli=]F2aF
Cidmi /BuTOuifT3aF

Cdel/BaTOnl002mf
Cami/BaTOn100)F
Chumi/B8eT0ni961=F
Chul/BuiGelBbleF
Cdmi/Bat0m2}TinF

Clml/BuTOul(OLaF
Chul/Bafimli0lef

3o1=1277

MC140498CP
MC1407080F
COU013BAE
CDuO13BAE
SNT4l 802N

aNTaLgT 4N
INTaLE0RN
SNTGLBO4N
INTULST4N
MC14OQ1IBER

MELUO0Y1BER
MC34049BLP
BNT4LS20N
BNTULS19IN
BNTULESEN

ANTULIpON
GNT4LBOON
MgL40148CP
MC14011BLP
Chucy3BAE

FIL14PL
ANT4LB00N
ANTULSOLN
0BLTE=80004
MC14Cy18CP

MCLqOt2BCP
COUO{3BAE
CO4013BAE
MC14023BCF
SN74LBAIN

INTULIBTN
SN7432N
aNT4LBBIN

034000460
0360=1730
H0U0m0747
4040e)Tad
1480up073

See introduction to this section for ordering information
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Model 8671 A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2AL2

h2a12C1
azh1aca
A2A1203
h2h120y
A2atacs

A2A12Ca
sdntagy
Aghyace
4241209
A2k120t0

Aghatyy
Agh1aCt2
Azh1aty3
h2hy 2014
A2K12¢18

AphipCib
aghialyy
A2ag2018

A2A12CRY
AZAIRERZ
A2412CRY

A2kyady
AghyaJe

A2AL2R|
R2AL2RD

A2h1avRy
AZRY2WY

A2A12XARAS
A2k anagha
A2h12xA248
AZRI2XAZATA
A2Al2Ma2aTe
Aph1pxazare

AZAL2NAZABA
AJAL2RAQARE
A2hyaxaaanc
LTLRFFITIL]S
ARai2XARAL10B
A2hyananayol

A2htaxadayia
A2Ar2na2alis
A2aiaxadaitc

08pT2ub001Y

Cip0w3BTY
05aQu3aT?
03601877
0ls0e3877
0t60=3877

0le0o=3877
01603877
01403877
01603877
01603877

0160=3877
0160=3877
0160=3877
01403577
C160e367Y

W LT LR AR WA B UA o Rl L I RV X ]

0140-3877
01603879
0f60=3879

~t ~8 U

1901m0040
19010518
1%01=0040

- 0=

1251=3024
1250w; 285

018Tag40)
0698083

19020049

m N mo

B1R0e2417

1251 -2020
12%1=202¢6
12512020
1251=2038
12%5)=2038
1251%2035

125{=203%
1251=203%8
12%12038
12512038
12512015
125122035

125120358
1251=2035
124102038

&0 0 0 L 0D D a LE-T-N- N -F. ]

1251«0600

08672-600%2
0867 Zw00014

199096581
1990=085]
1990204851
1990=06%1
19909506

19900508
1990«0506
1990e0506

[LERFETT DT ]
0370=2389
5040=6927
08871=20003
08672=20033

310ile0bi3

0867260026
12513080
CBhT2wb 0030
1250=0872
0A8572=600%8
1251w351)

BOARD ASBEMBLY, MOTHER
{A2412W] SUPPLIED SEPARATELY}

CAPACITORSFXD 1COPF +=20% 200VDC

CAPACITORFXD 100PF #+=20% 200VDC LER
CAPACITORFXD {00PF w=20% 200VDC CER
CAPACITOR=FXD 100PF +e20% 200vDC CER
CAPACITOR=FXD 100PF +=20% 200Y0C CER

CAPACITOR=PXD 100pPF +=20% 200vDC CER
CAPACITORFPXD JOCPF +=20X% 200YDLC CER
CAPACITOR=FXD {0OPF +=20% 200V0D{ CER
CAPACITORFXD {)0PF se20X 200VDC CER
CAPACITORFXD 100PF ¢=20% 200¥DC CER

CAPACITORAFXD {00PF ¢+w20X 200YDC CER
CAPACITOR=PXD 100PF +e20X 200VDC CER
CAPACTITCOR=F XD 100FF +u20x 200yDC CER
CARACITOR=FXD L00RF swdoX 200y0C CER
CAPACITOR=FXD 100PF +e20X% 200VDC CER

CAPACITORWFXD 100oPF +=20% 200v0C CER
CABACITOR=FXD ,01UF +w20X% 100yDPC CER
CAPACITORFXD ,05yF e=20% 100vDC CER
PIORELGWITCHING 30V SoMA 2N3 DU35
CIODEwSCHOTTRY

CIODE=BWITCHING 30v 50MA 2N8 DOw3S

CONNELTOR a2oePIN M RECTANGULAR
CONNECTOReRF SM8 M PL S0=0HM

REBISTOR 100 1X ,125W ¥ TCwQswyoC
RESIGTOR 1,%6K 1X ,12%4 F TCEQ#m100

DIODEwZNR &,19v 5% DOm? POW, 4w TCme,022%
CABLE ASSYeCUAX {],94eINull BLK

CONNECTORWPL
CONNECTOR=PL
CovnELTOR=PL

EDGE t8aLONT/ROW
EDGE 1BeCONT/ROW
EDGE j8CONT/ROW

2=ROWS
2=R0ng
2wROWA

CONNECTORwPL EDGE 1S«CONT/ROW 2=ROW3
CONNECTOR=RC $SeLONT/ROW 2eROWS
CONNECTORePC 1S=CONT/ROW 2=R0WS

CONNECTOR=PC
CONNECTOR=PC
CONNECTORSPC
CONNECTOR=PE
CONNEC{ TOR=PG
CONNECTOR=PC

15=CONT/ROW 2mROWY
1S=CONT/ROW 2aRONWS
15=CONT/ROW R2=ROWE
19=CONT/ROW 2wRQWS
15=CONT/RON ReAGHE
15=CONT/ROW 2«H0WS

CONNECTOR=RC
CONNECTOR=P(
CONNECTORaPL

1S=CONT/ROW 2wROWS
1S=CONT/ROW 2eROWS
18CONT/RQW 2w=ROwS

42412 MIBCELLANEQUS
CONTACT=CONN U/7WePQ3T=TYPE MALE DPSLDR

42 CHASAIS PARTS

BATTERY PACK
LLAMR, BATTYERY

DISPLAY, SOLID STATE
DISPLAY, SOLID STATE
DISPLAY, SOLID STATE
DISPLAY, SOLID STATE
OI3PLAY=NUM DOT MAT 1=CHAR

DISPLAYNUM BDT MAT juCHAR
DISPLAYwNUM DOT MAT felHAR
DISPLAY®NUM DOT MAT 1aCMAR

PUSHBUTTON

KNOB-BASE 1-1/2 JGK .25" iD
DIVIDER STAI®

RINDOW, CONTROLLER (86754 UNLY)
WINDOW, CONTROLLER (86724 ONLY)

SWITCHeTGL SUBMIN 3PDT N3 %4 120vAC pl

CABLE,RIBAON, 26mCONOUCTOR AZAL TO AZA1Z)
CONNELTOR 26«PIN F RECTANGULAR

CABLE AS9EMALY, VLD DUTRUT,RED
CONNECTOR=AF SMB FEM UNMTD SO0=0MM

CABLE ASSEMBLY,34=CONDUCTOR(AZAbL TO A24T
CONNECTOR 34wPIN F RECTANGULAR

0BuT72up00LS

0l60=3877
0160=3877
0160w3877
V16u=3877
0160=3877

0160w3877
014Q=3877
01p0=3877
01603877
Cib0w3877

0i160e3877
01603877
0i60n3a77
0te0=36717
Ulbgw3a??

01603877
0l40w3B?9
Gl60=3879

1501=0040
15ci{=0548
1701=0040

$25{=3024
18580%1255

Clnl/BuTQulgl=F
Clal/BuTOu]9b]er

1902w004?
8102117

1251=20R0
L2351=2026
1251=2026
1251=203%
12%1=2035
1251°2035

12512025
1251e2035
125182035
12851=201%
1251»2039
12512035

§25¢=203%
12842035
$25=2035

12510000

086T2=b00%92
084TR=00011)

1990m065]
1990=0u%1
16900651
1990=04%1
50627300, LAT E

5082«7300, CAT E
5082m7300, CAT E
5082=7300, CAT E

0BeTRa4000S
0370w2389
50406927
086T1w20003
0BLTE=20033

3104e0013

086T2=b0020
12%1=388¢
08p72=60030
1250m0872
0B6TReb00548
1251=3511

See introduction to this section for ordering information
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Replaceable Parts Model 8671 A

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

AZXBTY G8872e60029 BATTERY HOLDER ABSEMBLY 086T2m60029
INGLUDESY
03e2=022? CONNECTCR=8GL CONT KT {,l4s¥MwBECa8 0362=0227
0363006Y CONTACT, SATTERY 0363=0067
04Q0uQOB7 GROMMET#CHAN NCH ,09=IN=GRY=HD 0400=0082
062kap3ol SCRENTPG 2228 ,3i2elNalG PANSHDLPML 8TL 0b24wd303
0867200009 SUPFORT, BATTERY PAK 0B6T2=00009
08672420030 HOLDER, BATTERY 0867220030

Description Mfr Part Number

A2 MISCELLANEQUS

RETAINERwPUSH ON KBaTQegHPY EXT ,186«DI1A 053pey148

CAN/COVER .531"DP-QUT,.969"WD-0UT 7100m0647

PANEL, SUBaFRONT 086T2e00001
PANEL, RIGHT=FRONT 0BLTR=00002
HEAT BINK, L.E. D, 0BaTEwd0032
LIGWT PIPE, LONG 08672=2003%
LIGHT PIPE, MEOIUM 0Bb72=20038
HOUSING, LAMP 08b72=40001

0510ei14d

Ti00=0bd7

086T2=00001
086T2=00002
0867220032
0867220038
ah6T20R0034
086T2e40001

O D~ &= O U R

026TRed0002
0B6T2e00003
08672=00004
0BaTR=00008
084T2=00008

BAR, LIGHT 08672449002
GUSSET, CENTER 06672200003
GUSSEY, RIGNT 0867200004
GUBSET, ADAPTER BDARD CA472%00005
BAR, TIE RIGHT 0867202008

Bt S YT PP o R £

O OO

08bTam00008
0&bTR=00012
08b6T2=0001)
0847200015
OBsTRe00OLE

BUPPORT, FRONT PANEL, RIGHT 08672200008
COVER, DIGITAL BCARDE 08472=00012
PANEL, REAR=3UE 08672200013
SBUPPORY, BOTTOM 08672200015
FLATE, REAR GUIDE 0867200018

- e e -

0867200020
0867220031
086T2u20037

PANEL; REAR, HFelD pEeTasgood
HOUSING, AMPLIFIER QRAT2=20031
SUPPDRT, FRONT PANEL 0B6T2e20037
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Figure 6-2. A2 Assembly, Front Panel Mechanical Parts

See introduction to this section for ordering information
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Model 8671 A

Table §-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A3
AYAY
A3ALAL

A3AgaiCs
ABALAYIC2
AAAL ALY
ABALALICH
ABALALCY

AshyALCe
AZALALCT
ABALAICS
ABAIALIEY
ABALAISLO

A3ATAIELY
AMALAICL2
ASALTAIELS
ABAfRIELU
ABALAICLS

A3AIALC LG
ABALAICLT
ABALALCLA
ASALA1C1Y
A3ALALLRY

AJAlatcs
A¥ALALCER
A3ALALCRY
Adatascds
ARbrACas

[LIEYSE1 .
A3hihiCa?
A3ATAICRA
AJALALCRY
43A1A4C30

ABALAICYY
ABALAICYR
A3A{ALCRY
AJAYAICRY
ABALAICES

AJALALCES
434143037
AYALA1C3E
AYAyALCYY
A3ALagCaa

3 LIVELAY]
[JLIVEEA T
ABALAICHS
A3Aaycay
ABALAICHS

A3ALAIC UG
A3hiALCUY
AJALALICUB
AJALAICU9
AShiA1CSO

ABAIAICS]
A3ALALCH2
ASALAICEY
AYALALCSY
ASALALCES

ASALALLSS
ASALALCST
ARALa1C98
AJALA1CEY
AJA1ALCHD

AMhiaiCol
ABALALCHR

AJALALCRL
AJALALCRE
AJALAICRY
AJALALCRA
A3ALALCRY

BoT0ybi0R]

01800197
0180uny97
0180wy T4b

DLUQen1®D

0160=-3879
0140-20%%
0580=0157
0460a3879
015022085

0180=0197
0160=2199
01800197
01602204
0180e8197

0140=-2059
0ls0w205S
014022055
01402055
0160=2055

0160u205%%
0160=20%%
4160=05%3
Hi60-2055
9160=205%%

0lb0e2204
0L40=0193
[FLLEETE S
01{80=205%
0lu0=0193

01801744
0170e0008
0146022055
0540=2085
0140=0193

G180e2085
0i60e205%
0140=0193
0160-3u4dé
01801 Tld

D140e20%5%
0160=2055
0160w2206
0160=208%
0160=20%5%

01400210
05602055
0140=0210
0160w2201
05602058

t1ug=0210
0160m205%
t{60=2055
018¢=01813
G180t TUs

o180=022%
t1e0e2204
1603879
0160=3878
01603879

O1a0e3dsy
0lag=3078

§901=0518
1901=0518
i901=0%18
1905=0518
190t=0518

o oM £ i = O~ el ut 0 0o A

0 8o D0 & OO0 D 0

E-E-BTR R -1 WmEO DO D OO0H8NR OCONOO

LN-X. RN ] * 5 ~Nr-ao "R O o -~ O

RF SOURCE ASSEMBLY
M/N REFERENCE A93EMBLY
REFERENCE PMASE DETECTOUR AJSEMSLY

CAPACITORWFXD
CAPACITORsFXD
CAPACTTOR=FXO
NOT ASSIGNED
CAPACITORSFXD

CAPAGETORFXD
CAPACITORAFXD
CAPACITOR=FxD
CAPACITORFXD
CAPACITOR«FXD

CAPACITOR=FXD
CAPACTITORWFAD
CAPACITOR=FXD
CAPACITORFXD
CAPACITOR»HXD

CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=PXD
CAPACITOR=FXD
CAPACITORWFXD

CAPACITOR=FXD
CAPACTTORaFXD
CAPACITOR=FXOD
CAPACITOR=FXD
CAPACITOR«FXD

CAPACITOR=FXD
CAPACITORFXD
CAPACITORaFXD
CAPACITDR=FXD
CAPACITOR=FXD

LAPACITOR=FXD
CAPACITORFXD
CAPACITORFXD
CAPACITORaFXD
CAPACITORSFXD

CAPACITORFXD
CAPACITORWFXD
CAPACITORWFXD
CAPACLTOR=FXD
CAPACITOR=FXD

CAPACITORSFXD
CAPACITORWF D
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACITORLFXD
CAPACITOR=FXD
CAPACITORWFXD
CAPACITOR=FXD
CAPACITORSFXD

CAPACITORWFXD
CARPACITOReFXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACITOR«FXD
CAPACITORF XD
CAPACITOR=FXD
CAPACTITORWFXD
CAPACITOR=FAD

CAPACTITOR=FXD
CAPACITOR=FXD

DIDDEwSCHOTTKY
DIQDE=SCHOTTHY
DICDE=SCHOTTKY
DJODE=SCHOTTKY
DIODEwSCHOTTHY

2,2UF#miGx 20VDC TA
2,2uFem10% 20VDC TA
15yFse30% 20VDC TA

J9PF +w5% 300VDC MICA

+O1UF pe2p% 100VDE CER
01UF «80e20X 100VDC CER
2,2UF+m10X 20VDC TA
JOLUF +=20% 100VDC CER
JOLUF +a0e20X% 100VDC CER

2,2UFen10% 20VDE T4
J0PF ewSy 30OVDL MICA
2,20F +wi0X 20VDC T4
100PF +a%% Y00VDE MICA
2,2UF+w10X 20VDC TA

J0LUF «BUw2gX 100vDC CER
JO1UF +80=20X 100¥DC CER
JO1UF #+80=20X 100VDC CER
«O1UF +80m20% 100VDC CER
JOLUF +80=20% 10D0¥DC CER

JOL1UF #80=20X 100VDC CER
JO1UF »B80=20% 100VOC CER
22UF 420X 25YDC T4

«O1UF +80=20X 100VYDC CER
J01UF +80w20% 100vDC CER

100PF +=3X 300VD{ MICaA
82PF +=5X% 300VDC MILK
10UF+m20% 23V0C Th

JOLUF #a0e20% 100VD{ CER
82PF 4«5% 3p0V¥DC MICA

15UF+=10X 20VDC T4

L02TUF +=10X% 200V0C POLYE
LOtUF #B0s20% tooyDC CER
JOLUF #BCe20X 100VDL CER
820K saly 30QVDC MILA

Z01UF +B0s20% 100VDC CER
J01UF +B0=20X 100¥PC CER
B2FF 4+=5% 300VDC MICA
220PF +«10% $KVDC CER
15UFemi0% 20VHC TA

J01UF +B0=20% 100yDL CER
L0LUF +Bow20Xx LOOVDE CER
160PF #=5% 300VDC MICa

JO0LUF 480=20% L00VDE CER
JOLUF +BO=20% LOOVDL CER

2T0PF +uSx JO0YDL MICA
LOIUF +B0=20X L0OVOC CER
270PF #=5% 300VDC MICA
S1PF 4«5% 300V¥DC MICA
+04UF #BOa20X §00VOL CER

270PF 4u85% 300VDC MICA
SO1UF #B0=20% 100yDC CER
JOIUF #BOw20X 100VDC CER
1oUFe7Sey0x SOVOC AL
15UFs= 10X 20VDC TA

I3UFe=10% 1QVDC TA
{00RF 48X 300VOC MICA
J01UF +=20X 100VDC CER
1000PF +=20% L00VDE CER
J0LUF +s20X% 100vDC CER

220PF #=10% 1KVYDC CER
1000PF +s20% L00YDE CER

86701=80021

130D225X9020A2
150D22%x902042
150D SexI02082

DMISEI90J0300WViCR

0160=3879
0160=2055
150PR25SXT020AR
0160u3879
0160=205%

1500225%902042
0160w 199
1500225%902042
016qm2204
1500225%902042

P160wR05S
0160=2059
016022059
0180=2055
016072055

0le0=205%55
01e0a2055
0180=055)
016Qu2055
0160=20%5

o160=2204
DMySEBZOJU300NYICR
T368aBai0buMul@Tuild
01b0=2055
DM{SEBZ0J0300WVICR

1500156x%0208%2
0170m0006
0160-2055
0160=2055
OMySEB20J0S00nYICH

0160=205%
0160=2053
DMISERZOJOBOONVICR
fleduldie
1500156x902082

01602059
U160=2055
01e0e2206
01602055
Dlspegpss

OM{5F273J0300WV]CR
0160=20%5
BMISF2T1J0300WVICR
0l60=2201
016092055

DMIEF271J0360WVICR
01602095
0Lb0=2055
30D1066050C82
1500156Xx992082

1500336X%901082
0lbomgR04
0ib0=3879
Gie0=38re
01603879

D36Cm345G
Qibpe3878

19010518
1901 =0518
190 1=05180
1901=0518
1901=0518

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671 A

Reference
Designation

HP Part
Numbhber

Description

Mfr Part Number

AJALRICRS

AZALALTY
ASALALJR
A3ALALJS
AShiALJY
AJALALSS

ASALALLL
ANALAIL2
AJALALILE
ASALAILY
ABALAILS

AJALAILS
A3ALALLY
ABALALLE
ASALALLY
ABATALLLO

A3Agailyt
ABALALLLZ
AIALAILYD
[ETSVSIRT
ABALALLYE

AJALALIQY
AJALALGR
ASA{AL1GS
AJALALQ4
A3ALA1eST

STITII 1
ASALA1QY

ASALAIRY
ASALALRE
AEALALRS
ASA{ALRY
ASA{AIRS

AALAIRE
AJALAIRTY
AALAgRE
ABALAIR®
ABALAIRLO

AJALAIRLY
AMLAIRIR
ABALALRLD
ASAGALRYY
ABALALRLS

AJALALRLA
ASALALRLT
AJALALRLS
AJALALRLS
ASAtAiR20

AJALALR2Y
AJALALRRE
ASALALR2Y
ASALALR24
ASALALR2S

ASALALR2S
ASA{ALRRY
AJALALR2S
ASALALRRY
ABALAIRSD

ASALAIRSY
AIALAIRDR
ABALAIRIS
ABALAIRDY
ABALAIRDS

ASALAIRSE
ASAIAIRYY
A3ALAIRNA
ABALALRDS
ABALARAD

ABALALRUL
ATATALRUZ
AJALALRUS
ABALAIRGY
ABALALRAS

13010518

1250=0544
1250=0544
12500544
12500804
1250m0544

9140ag23l
140w0238
9140=0143
9140=0143
F100ug2b)

9140=0114
9100=2285
91000368
9100=2257
9100=2255

9100a22%7
9100=22%%
9100m2257
9100=2255
9100w22%6

18540019
18540019
18840019
18580049
18530481

13530451
18530034

07570199
07%wgidl?
078Te0dlb
078Tegity
0698a315h

0757=0401
0757mol20
0757mod38
17570389
[LILELH 44

0696847219
07870442
0498a3483
078Tepldp
069823453

0757a0d44]
0698a3438
073T=0d4b
6785720346
0757=00441

049843458
06983136
075Tw0dds
06983154
0757=034b

07570280
0698ey154
06R8a345)
0698a34d4n
078Twoldd

0698.31%4
0757w03d8
065823154
0785Tw0lds
4157=0200

DTS T=p444
07570200
0757042t
075720440
078740394

[ TL TS T
0o%Bed%
078 Tm0l4u
0T8Te0b4E
0787=02480

o000 m| OO

oo B DD

O~ R =T U W W&o o

Ll -3 -3 " L R~ TR: 10 WO B DG e AEO

O~ e - wWNONO

tel 00Ot

COIL=MLD
COlL=MLD
COILeMLD
COIL=MLD
COIL=MLD

COIL=MLD
COIL=MLD
COTLaMLD
COILm=MLD
ColL=MLD

CAlL=MLD
COIL=MLD
COlLmMLD
COIL=MLD
COIL=-MLD

RESIATOR
REBISTOR
RESISTOR
REBISTOR
RESISTOR

RESIBTOR
RESISTOR
RESISTOR
REBI8TOR
REBYITDR

RESIABTOR
RE373T0R
REAISTOR
REAISTOR
RESISYOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESIATOR

RESISTOR

RESISTOR
REBISTOR
RESIAYOR

RESISTOR
RESISTOR
RESIBTOR
RESISTOR
RESISTOR

REBIATOR
RESIATOR
RESISTOA
RESISTOR
RES1ATOR

RESISTOR
RESI8TOR
RESI2TDR
RESIA3TOR
RESISTOR

REBIATUR
RESIETOR
RESISTOR
RESISTOR
RESISTOR

RE3ISTOR 17,

DIODE«SCHOTTKY

CONNECTORwRF GM=GNP M
CONNECTOR=RF GM=ANP M
CONNECTOR=RF SMw=8NP M
CONNECTORwAF MNP M
CONNECTOR=RF GMaGNP M

B2uUnW 5% @wSQ
82UH 5% Q=50

S6L=MHOLEmFR S0=0KM
SGLenQLE=FR S0=QmM
SGLeMNOLE=FR S0=0RM
SGLeMOLEsFR So=ONM
SGLeHOLE=FR S0=QnM

W1550X, 575LGeNOM
g 1550, 375LGaNOK

3,3UH LOX QudS ,095DX,25LGaNOM
3,3UH 10X @m45 ,0950%,25LG-NOM
2,TUH Lok Tuda0 ,0950%,25LGaNOM

10UH 1ox GuS5 ,15%DX, IT5LG=NOM
4TONH 10% G835 ,0950X,2%LG=NOM
330NH 10: Qwid 0950, 250 6aNOM
820NH 10% Gu32 ,0950X, 25LGmNOM
4T0NH 10% GB35 ,0950X,25LGeN0M

B2ONM 10% G®3z ,09%0X,25LGaNO0M
QTONH j0% QW3S L 095DX,25LGLNOM
B20NH j0% @¥32 L0950, 25LGuNOM
4TONH 10% Q€35 ,095DX,25LG=N0M
S6ONH 10X 0w ,095DX,25LG=NOM

TRANSISTOR NPN ST TOwi® PDBI6O0MA
TRANSISTOR NPN SI TOwid PDW3&OMA
TRANSISTOR NPN 81 TOmi8 AD®IeOMN
TRANSISTORJFET DUAL Ns{HAN DeMpDE B1
TRANS]STDR PNP 2N3799 81 TOw18 FOR3&LOMA

TRANSISTOR PNP 2N3T799 8] TOu16 PRa}bqoMA
TRANSISTOR PNP 891 TOwi® PLMJ6OMN

82,5 1% ,125HW F TCW04n100

562 1x ,pasw
511 1% .lEBH
100 1% ,125M

14,78 1% 125 F

100 1X ,125W
750 1X ,125H

511K 1% ,125W

F 1¢®0+ei00
f oTCROsmlOG
F 1iag+m100
TCED+=100

F TCR04=i00
f 1C=gemt00
F TCa0ew100

82,5 1% ,12%54 F TCHQs=100
261 1% LCBN F TCabeaigo

196 1% L05W F TCEQ+e1090

fok 1y ,12%W

F TCHNO+=100

£96K 1% 125w F TCmQeal0d

LOK 18 125K

F TCEg4=109

E96K 1X L 12%5W F TCR04alO0
8,2%K Lx ,125H F TCROs=igo

(47 1% 125k

10 1% 4125w F

F 100042100
TEN0+=100

10 1% ,12%% F TEmpsmi00
B,25K 1X 125K F tCmpsmigo

147 1% 1260

BK 1Y ,125H F

P oTCE0eaino
1C80ee=100

10 1% ,125W F T{s04si00
4,22k 1% 41250 F TCROsei00
16 4% 1250 F TCRO4e100

1K 1% L1250 F TCR0ewli00

4,238 J128

WF TCROsm100

42,2K J1250 F TCuQ4+mi00
28,TK o125W F TCRO4m100
12,1k o 1250 F TCEQe=100

4,22% 1

250 F TCRp+=t00

10 1% .1asw F TCup+mig0
4,22 1% L1250 F TCmoemtfo

10 1% ,125W F TCRO4wt00
1K 1X (1258 F TCw04e}00

1% 41258 F TOmg#wing

1% L1250 F TCEG+w}00
835 1% 1230 F TCmO4eige
T3K L% J12%HTF TCRO#ml00
51.: 1% ,1254 F TCoQ4wito

383 1% ,12%% F TCuQewi00
2,6LK §X (125W F TCe0em100
10K 1% (125K F TCeG+m100
10K 1% ,1254 F TCNO4w100
1K 5% J125W FTTCR0ee100

190iwp518

1250=0544
12500544
1250=0%44
1250m05u4
L250=0544

9140=0238
9140m0238
91400143
§140m0143
9190m2261

91400114
9100=225%
9100=0368
910022587
91002255

9100=2257
9100w22%5
f100m2257
91002285
F100=22586

1854=0019
185U=0019
$85UmpA19
1B55=004%
2N3T99

2N37199
1853m00 34

Coul/BuTnB2RESF
Cldni/BuTiuS02RaF
Clul/ButOmS11RnF
Clnt/BuTOmlO)mF

CHui/BuTOmld472aF

Cdul /BuT0eltleF
Clul /BuT0n?SinF
C4ul/But(uSy]laF
Cim] /BuT0uB2ASeF
Clnl/BeTOu2biRwg

Clel/B8uTiulT0RaG
Cliwl/BetQulOiier
Chmi/BmTOnigeluf
LhuisBuliul(0EaF
Llimif8070nt903uF

Glmi/BuTgnB251F
Clul/BaTdmidTRaF
Cldwl/@mTOm]CROVE
Chmi/BaTOni0ROAF
Clwl/Butgndas)aF

Clel/BaTQalyTRaF
Ciduwl/BaTOm]TB2=F
4=y /B8aTOmi0RO=F
ClUmi/Botlmidinf
Clwi/BuTCulQRO=F

Cda]/ButlutngiaF
Clwl/BaTOutp2)af
CHmi/BeTOnt22aF
Cdm} /8uTOugBT2aF
Cldmi/BeTOmi2]gaF

Cldul /BuTOndp2lnF
CHnl/BmTim]lpROaF
Clul /BmTUnid22leF
CUel/BuTOelQRO=F
CHel/BaTQel0lnF

Cdmj/8mTOmiR12mF
Cdul/Bwt0n502]uF
Cidwl/BuT0uBRSRaF
Chul/BeTQu?501nF
Céwi/BuTOuS|RinF

{dmi/8uTindBIRF
Cdmi/8uTlwdbil=F
{dwi/8wTOml(0ReF
Llel/8nTQulg0@nF
Limi/8uTomipQleF

See introduction to this section for ordering information
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Model 8671 A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

o0

Description

Mfr Part Number

ASALALRUG
ASALALRYT
AXAAIRUE
A3A141RU9
43A1IALRYSD

AAL&ia%)
ASALAIRS2
AYA{AIRSY
ABALAIRSY
ABALAIRES

ABALLIRSS
A3AALIRST
AJALALRSS
ASALALRSS
AJALALRGO

A3AjALRS]
A3ALALRBR
AYALALRSY
AYALALRBH
AYALALRBS

AJAL1ALReG
A3A141R6T
(RLIERLIL]
A3ALALRLY
ABALALRTD

ABAIALRTY
ABALANRTR
AJALALRTS
ABALAIATH
A3ALAIRTS

AZALALTY
ABALlalT2

AJALALYRY

AgAqALUy
ABALALUR
ABALALYS
ABALALYY
ABALALYUS

A3ALALUS

AYALALVRY
A3hpasyRet

AJALALNY

Adhiad

ASALAZL)
AdaLARC2
ASAL ALY
AYAiARCH
AJALAZCS

AJAIARCS
A3A1a2CT
ASALARCS
ASALAZCY
(R LIN TN

A3ALARCH]
A3A1ARC12
A3ALARCYD
AYALARELY
AJAtAzC1S

AYhiA2C1e
AJALARCLY
ATALARCLE
AYALARCLS
ABALARCR0

0898.3154
J898e3453
Q18TegddR
d898-7285
01698=3157

06083157
0757=04014
1e98=3440
Go9Ba?234
tb98=7257

075Tw0394
0698u3ide
0a98a7246
LELLES F T
07870278

275720280
07875094
06980085
06983132
te98a0085

aYSTapagl
07%T=0280
07870416
075 Tw0AlE
07TSTu(Aib

0757=0274
0698m3132
0757Tm0347
175T=0289
06087230

08552ab044
Q855240044

12%1 0000

18210001
1820a0328
18201383
1820=0802
1820=022)

182020029

1902=3082
1902m3258

BL701e6005%

12050250
2190s0i24
200=010!1
29500078
sOUleD239

BoTo1=20040
B4TO1wd0004

B4LT01.00020

0421=p49s
0121=0495
A121=040%
121 =pHB3
018g=0049

0160345
0i60w34Sd
0lb0e22%6
01604084
0140=0191

0160=-2200
t160=345d
i6p=3454
01s0=3454
Olege2dsl

01802251
0180=3454
01e0=3454
01602261
0160=2261

U~ SF ke e O 0P S

~ o~ OO

~ N~ WA i~ OO O

——

<

e -0 -0 = O =AY

E-F o 0 DO E D

DE RO om0 R O O WA AR =

S0 D

RESESTOR 4 22K 1% ,12% F Tim0seid
RES13708 196K 1% ,125W F 1CE04e100
REBISTOR jOK 1% 125w F TCECe={00
RESISTOR 110K 1% ,08w F TCRO+uiG
RESISTOR 19,8K 1% 1256 F TCEG4n100

RESISTOR 19,6K 1% 1280 F TCS04uilg
RESISTOR 100 1% 185« F TCwoselOO
RESISTOR 196 1% ,1250 F TCw0ssigd
RESISTOR 82% 1% ,05W P T{ROes300
RESIITOR 7,5K 1% ,05%w F YCmOea]0o

RESISTOR 51,1 1% 1254 F TCR04=100
RESISTOR 3BY ¥ 125w F TCE)salitl
REBISTOR 2,61K 1X ,05 F TCWO4el00
RESISTOR 196 1% ,125% F TC80+=100
RESISTOR 61,9 1X ,12%% F TCE0ewm]00

REMISTOR 1% 1% ,125W F 7Ce0eeind
RESISTOR 1,47K 1% ,125% F TCS0eei0D
RESISTOR 2,61% §% ,12%% F TCsgeeion
REGIATOR 261 1% 128w F TCEO0swing
RESIATOR 2,61k 1% ,125W F TCa04=100

RESIBTOR B25 1x ,425W F TCWOsel00
RESIATOR 1K 1% ,125w F TCEO4ei00

RESISTOR 511 1¥ ,12%0 F TCN0es100
RESISTOR S14 1% L4254 F TCw+=100
RESTSTOR $13 1X ,:2%0 F TCede=l100

RESISTOR 1,21K 1% ,12%W F TCWQ+w}00
RESISTOR 261 1% ,12%W F TCa0#=100
RESISTOR {,33K 1X 257 F TCwoemiOO
RESIATOR 13,3M 1% 12350 ¥ T{wdem100
RESISTOR 1K 1X ,05% F TCmO+=100

tRANSFORMER, RF, SapIN
TRANSFORMER, RF, S=PIN

CONTACTWEONN W/WaPOBTLTYPE MALE DPALOR

TRANSBISTOR ARRAY

IC GATE TYL NOR QUAD 2e[NP

IC CNTR ECL BCD POS=EDGE«TRIG
IC GATE ECL NOR QUAD 2=INP

IC 308 OP AMP TOw99

IC ¥ RGLTR Tow3®

DIODE«ZNR 4, b4V 5% DO=7 POm 4W TCwa, 023X
DIODE-INR 23,7V 5% (07 PDE 4N TCWy, 076X

CABLE AMSEMBLY, GRAY/DRANGE/WHITE
A3AYA1 MISCELLANEOUS

THERMAL LINK SGL TO=5/70«39<PKG
WASHER=LK INTL T NO, 10 ,195aIN=]D
SCREWwMACH 4ed0 ,18BwINalG PANwKD=PDZI
NUTeHEXwDBLeCHAM 10w32mTHD ,067=INaTHK
LUBRICANT=GREANZE SIL

tover, P,L, tPHABE LOCK)
EXTRACTOR, P.C,

100 MMZ YCXQO ABSEMBLY

CApPACITORmY TRMR=AIR 1,9«15,7pF 250y
CAPACITORmY TRMRwAIR 1,9«15,70F 250v
CAPACITOR=Y TRMR=AIR 1,9=15,7FF asgy
CAPACITOR=Y TRMRaAIR 1,3a5,4PF 28gY
CAPACITOR=FXD 20UF+75e10% S0VDC AL

CAPACITOR=#XD 100QPF ewi0% 1KYOC CER
CAPACITOR=FXD 220PF #=10% 1XVDC CER
CAPACITOR«FXD 9,1PF 4+e,25PF SpovDL CER
CAPACITORFXD ,1UF +=20% SevDC CER
CAPALITORCFXD SHPF 4«8k 300yDC MICA

CAPACITORFXL 10CPF 4«5% 300VDC MILA
CAPACITORePXD 220PF +=10% 1KVDL CER
CAPACITORWEXD 220PF +wi0X 1xVDL CER
CAPACITOR=FXD 220PF #=i0X% 1KVDL CER
CAPACITOR=FXD 1SPF +«5X $00¥DC CER Q4=30

CAPLCITOR=FXD 1SPF +=5% SOOVDC CER D+=30
CAPACITOR=FXD 220PF 4wi0X 1KVDC CER
CAPACITOR=FXD 220PF #4=1D% 1KVOC CER
CAPACITOR=FXD 1SPF ¢+5% S00WDL CER 0ew30
CAPACITORFXD 13PF ¢e5% S500VDC CER Q4m30

Clai/BuT0=HRR]oF
Cdul/But0elG63eF
Cihal/BuT0m]002ef
CI=1/BuTOm=1103G
C4m1/BeTC=}962nF

Cuni/BuTOn]Gb2af
Clmi/8uTOu]OlnF

Lal/8uTln]l6ReF
C3m1/8eT0mBR5R=G
Ciul/BeT0=750105

Cdal/BeT0uGiR1lwF
CUml/BaTpadBIRaF
Clal/BuTO0n2b]llel
Clul /BuTOwl96R=F
Gl /BmTOE ) 9Ewp

Chuy/Bat0ulg0leF
Cusl/BaTlulld?leF
C4ui/BuTim2ollel
Cdul/BuTgeblOwF
Cidn1/BatOngbllaF

Clu]/BaT(aB825RF
Cldul/BaTn100)aF
Cdals8ntOnbS1lReF
Cd=isBmtQubiLR=F
ClUwl/BaTOnS11RaF

Ciel/BaTlaldlinf
CUml/8uTQubilnF
Ciul/Bate]lilaF
MF4CL/BaTOmi33gwf
Clul/8eT0=i001=G

085%32wb0ul
08852=b044

1853m0800

Cazgus
SNTUGRN
MC10138L
ML10l02P
LM3ola

LM309H

1902=3082
1992=3256

BBT0 80059

1205=02%0

2190mp12d

ORDER BY DEBCRIPTIGN
2950w0 078

129

B701=20040
SeT0lwR000!L

8670i=b0020

0121w0495
0LEL=0495
D124=(u98
1870105195
3002066050602

0§p0m3d%s
Dib0=345H
G160w22%8
0160e40B4
DMISESBGJO300NVICR

otbow2z0d
0169a3454
0160=34%54
01b0=345%4
D1bGmgsl

01p0=2del
01603454
0leQedasa
0lk0=gesl
0ssom22bl

See introduction to this section for ordering infoxmation
BACKDATING INFORMATION IN SECTION VI1
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Replaceable Parts

Tabhle 6-3.

Replaceable Parts

Model 8671A

Reference
Designation

HP Part
Number

oo

D

escription

Mir Part Number

ASALAC2Y
AdAladc2?
ASALA2CRS
ABALARCRu
A3ALA202S

AJALARLEN
AVACARCRY
AJALARC2S
ARALA2E29
ASAL ALY

A3ALA2CT]
AJALARGD2
AJALA2CEY
ARaladcle
ABALAZC)S

ASA1a2C38
AJALAZCST
A3A1A2C38
ATAIAILSY
A3ALAC40

ASALARCYS
AdAia2cda
A3ALAgC4l
AJAyARCHG
AJAyATCYUS

AJALARCUG
ASALA2CAY
ASALA2E48
ASALA2C49
ABALAZCSD

A3A(A208
AJA1A2CS2
AYALARCSS
ASALARCSA
ABALAZCSS

ABA1A2CSe

A3ALAERY
ABALARCR?
ABALAZCRD
ASALARERG

0160=30434
01b0-3450
G140m3454
Cle0a3uysy
G160m345Y

Gip0m22s1
016p=2261
0160wsdSy
216023454
0160a34%4

0160w3454d
Gi40w2261
0160=2i6)
G160=3454
0160=34%0

0160=3873
01603874
0150=3878
0140=34%4
0160=2238

01603878
016003878
0180=0116
01602253
0i60=3870

0140=3878
016003454
01603458
0160=34506
0180=0118

0160=4299
0160m3454
Dle0=30%y
0160=345¢
Dis0ezasy

0160wzds?
0f22w0248

1901=0539
19010839

o O— O o ek X = =0 0E Lo e D0 =k

ErEEL 8 =g

-

CAPACITOR=FXD
CARACITUReFXD
CAPACITOReFXD
CAPACITOR=FXD
CAPACITORFXD

CAPACITORaFXD
CAPACITOR=FXD
CAPACITORWFXD
CAPACITOR«FXD
CARACITOR=FYD

CAPACITORFXD
CAPACITORWF XD
CAPACITOR=FXD
CAPACITORaFYD
CAPACITOREXD

CAPACITOR=F XD
CAPACITOR=FXD
CAPACITOR=FXD
LAPACITOR«FXD
CAPACITOR=F XD

CAPACITOR=FXD
CAPACITQR=FXD
CAPACITORWFXD
CAPACITORFXD
CAPACITORFYD

CAPACITOR=FYD
CAPACITUR=FXD
CAPACITORaFXD
CAPACITORaFXD
CAPALITOR=FXD

CAPACITORaFXD
CAPACITORWNXD
CAPACITORFXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACITOR=FDTH

DI0PE=yvE {NS1
NOT ASBIGNED

CiOPE~BCHOTTKY
CIOCE=BCHOTTHY

220PF +=10% 1KVDL CER
220PF +=10% 1KVDL CER
220PF +«10% 1KVOC CER
2R0FF +=10% LKVDL CER
220PF swiQX% 1KVDC CER

{SPF ¢e5X SCOVOC CEA O4w30
15PF #=5% SQQoVDC CER (+=30
22GPF sm10% LKVDE CER
220PF wwlGX 1KYDEC CER
220PF ¢=i0% 1KVDC CER

220PF 4e10X% IKVDC CER
15PF +=5% 300VDC CER Qem30
15PF +=5% 500VOC CER Oem30
220PF +=[0% 1KVDC CER
220PF +w10% 1KVDL CER

1000rF +=20X 100VDC CER
1000PF +=20% 100VOC CER
§000PF 4=20% 500VDC CER
220PF +w10X 1XKVDC CER

1e5PF #m,25PF %oQvDC CER

1000PF em20x% 100YDC CER
1000PF +=20X 100VDC GER
6,8UF+at0% 3SVDC TA

6,8PF 4a,25PF S0pYDC CER
1000PF +=20% 100VDC CER

1000PF +=20% 100VRC LER
220PF saiX LKYDC CER
1000PF +=10% imyDC CER
L000PF +ai0y tKVDC CER
€,BUFse1dy ISVOC Th

2200PF +w20X% 259VDC CER
220PF +a10% {KVOC CER
220PF #w]0X 1KYD§ GER
2208F +=i0X 1KVDC CER
220PF +=10% LKVOC CER

RU S000PF +B0 »20% 200V
39 6,8PF 10%

0140=3454
0160«3u84
CleleRibe
0150m3454
016=3454

01a0=261
Cl60m=22éy
Glb0w3dsSd
0kb0=3454
01603454

0l60e3use
01b0egebl
0160=2261
01603454
0le0=34us54

vle0e3eve
G160m3878
0tp0e3878
0lbga3asy
0160=2238

01b0w3878
0160w3878
1500685 X9 1%582
01602253
ble0w3arte

Glebe3aye
0160=3454
01860w3456
D160=3456
1500683903582

CobTFaSiFagamiagalin
0le0m3usd

0la0e3usay

016023434

0160m3454

0160=2437

INS139

1901=0539
19010539

125000544

&

CONNECTOR=RF 3MagNP M 5GLaMOLE«FR S0aJHM
ASAtaiy2 12500544 CONNECTOR=RF IM=ANP M BGLeMOLESFR SQe0HM
A3ALAQJY 1250=0%44 CONNECTORaRF 3MaBNP M 3GLwHOLEwFR 5Qe0HM
ASALARJY PART OF AJALAZW]

ABALARLY NOT A4SSIGNED

ABALa2LR 9100m=2duy COIL=MLD 15GNs 10% Qu34 ,09%DX,25LG=NOM

AALARLD 140.0158 COLLwMLD tUM 10X GW32 ,0950X,25LG»NOM

ASALA 4n Y100=2252 Col aMLD 270NH (0% Q30 ,0950%,25LGuNOM

ASALAQLS 1002538 COIL=MLD fUH 10X Gm44 ,156DX,375LGuNgM
wFACTORY MELECTED PART

COIL=MLD 220NH 10X Qm32 ,0950X,25LG=NOM
COIL=MLD 220NM 10X OW32 ,0950X,25LGeN0M
COILmMLD 220NM 10X Qw32 ,0950X,25L0NOM
COIL=MLO 220NH 10% Qu32 ,0950X,25LGaNOM
PART OF CIRCUIT B0ARD

AJALARIY 1280=0504
L250=0544

1250mo50d

DO W o

9100=2249
Q140=0158
F1p0w2252
91002538

G100=g25]1
9500=22%1
9100=22%1
9100-229)

ASALARLS 91002254
ASALAQLY 1002251
AIALAZLE 91002251
AZALAZLY 100m2251
ABALALIO

ABALARLYY
AYAtaglie
AJAyaRiid
ASA{AZ 1S

AR ARGY 10%4a034S
A3ALARGR 188UegT4E
A3h1A203 1854a0348
A3AgARGQ 1854u0345
ASALAROS t1a%Gm02y?

AIALARG 185040348
AJALaga? 1880«0345
AJALARQS 1854w 345
ASALA209 1854a0345
ARALARELD 1854n0404

A3ALARG1Y 1884a03ds

ASALARRY 0757w 0279
AShiA2R2 078T=0419
ASALAZRY 06983040
ASALAZRY 0TST-0u22
ASALAZRS 0698.315%

PARY OF CIRCUIT BOARD
PART OF CIRCUIT BGARD

COIL«MLD (0ONH 10X GE34 (950X, 25L6aNOM
COIL=MLD 100NH 10X GUY4 ,0950X,25LGuNDM

F100w2247

Fio0m2247 !
9100224

91002247

TRANSISTOR NPN 2NS479 SI T0a72 PDOm20oMw eNS179
TRANSTSTOR NPN 2NS179 81 TO=72 PLR200MW ENS1T9
YRANSISTOR NPN aNK(79 81 TO=72 PDRm2ggMW eNs 179
TRANSISTOR NPN aNS179 31 TOw72 POB2OOMA NSLTY
TRANSIBTOR NPN 81 T0w39 POELW FTNBOOMM] 1854=0247

TRANSISTCR NPN 2NS179 31 TOw72 POm2gqMw 2N5179
TRANSISTDR NPN 2N5179 81 70=72 PDw200MW 2N8179
TRANSISTOR NPN @NS179 31 TOw72 PDEZOOMW 2N5179
TRANSISTOR NPN 2NS179 81 TOs72 PDaZ0OM4 2N5179
TRANBISTOR NPN 8 TOel8 PDE3AOMK 1854=0404

TRANSTOTOR NPN 2NS179 8] TO=T2 POR20OMNW eN5179

C4al/BuT0elibleF
Cimi/8uTOnoB1RuF
Clwl/Bellm]|FbR=F
Cimi{/BaTOnG9R=F
Cudmi/BatDedny)nF

RESIBTOR 3,166 1% ,125W F TCm04=100
RESISTOR 681 1% 1254 F TCGeelgo
RESISTOR 96 1% 125K F TCWO+=100
RESIATOR 909 1% ,125% F TCm0esipd
RESTATOR 4,64K 1X ,12%W F TCs0ss]fg

Ll LB X - -3 o - % F. X. ] Sy Qe On O» O -l

See introduction to this section for ordering information
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Model 8671A

Table 6-3. Replaceable Pasts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJRLAZRG
A3A4A2RT
AJAJAZRE
AJALAZRY
ASALARRYIO

ASA{ARRYY
ABALAZRY2
ASAAZR1Y
AYAYARR1G
A3A{a2R1S

LTYTYLITY
AYALARRLY
AZALAQRLE
AYALAZRLY
AYA1A2R20

ABALAZRRY
A3A{A2Rz2
ASALAQRZY
ASALA2R24
AJALAZRPS

AJALA2R2S
AthiAgR2?
A3ALR2R28
A3A1a2R2Y
ABALAZRID

AZALARRY)
AZALA2832
ATALAZADS
ASALAZRMY
A3ALAZRIS

A3ALA2A3
A3A1AZRY?
A3A{A2R3A
A3ALARRIG
AIALARRUY

AJA{AQRUY
AJALAQRUR
ASALAZRAY
ASALAQRUY
ASALAQRAS

ASALARRUL
AJMLAQRET
ASALA2RGB
ABALADRUQ
A3AL1A2RSO

A3ALA2RS]
AJALAQRSZ
A3A1AZRS3
ABALARRSY
AJALAZRSS

A3ALA2RSS
A3ALA2RSY
ABALAZRSE
AVALAZRSY
ASALARBD

AgAradRey
ANALAZRSR
AZALARZROS
AJATAZROU
ASALARROS

ASALAZRLE
AJALAZRATS

AJALAZROES

ASALARROI

AJALARTY
ABAGARY2
A3h1AzTY

ABALAZYPY
AJALA2YPR
AYALagYey
A3A1R2TRY

De98eT224
07570346
075Tmod22
075TwoUd2
(31 ERYTT §

0757=0394
075%=0Ulb
0757=0394
AT5T 0416
ATST=0422

07%T=0401
6983150
(6983150
0o9B8=7198
0608a3443

Obga=3ize
069823443
069823159
075%«0401
069083150

0757Ta0d1d
075Teg3dbd
0757=4422
06987198
0098e3443

0688a3u29
068Belds)
0688e3d4]
064R=3029
0&0Batds]y

0698a31%0
0787w0022
075Tedlp!
0698-315%0
078Tapnldibd

0757=03%4
06980084
069843155
0698u00ld
06980084

0757«0279
078T=p439
075T~0416
0757Tw0279
07570039

0757wpdi6
0757=02080
0757w0394
07870394
0787022

0698.31%0
07%7=04014
0757=0401
0698.31%0
075%=0280

0698m3441
0787001

LCLLES PRY]
0698=343)

0498a344)

Q85516012
08853012
08853ab012

(281w 0b00
§251w0000
§2%)=0600

muocwo oconmw| OO0

NFOADT ONMOORN SOV YW OGO COoOFTo

WO e EOED O b= OO

o HErOO D

RESISTOR 316 1% ,05W F TCs0+eifo
RESISTOR 40 3% ,12%W F TCa0swi0o
RESISTOR 909 1% ,12%¢ F TCEO+wl0
REBJATOR 10K 1% ,125¢ P YCwoemio0
REBISTOR 100 1% ,125% F YCe04wi00

RESIBTOR S1,1 1% 1254 F TCHO#ai00
RESISTOR S11 1% ,1285W F TCR04ejO
RESISTOR 51,1 1X L1250 F TCWO4+=100
RESISBTOR S11 {X 1250 F TCWOewlO(
RESISTOR 909 1x ,125W F TCuG+=100

RESISTOR 300 1% ,12%0 F TCEQpew100
REMISTOR 2,37K 1% ,12%W F TCRQemipd
RESISTOR 2,37TK % 1254 F TCEQewipo
RESISTOR 26,1 1X ,05W F TCwlewi00
RESIAOTOR 287 1% ,123% F TCeQ+at00

RESISTOR 1¢,b 1% 1250 F TCwbeeigo
REZTSTOR 287 X% 1254 F TCeosemig0
RESISTOR 2,37K yx ,12%% F TCwoseipn
RESISTOR 100 1% 125W F TCs0e=ipo
RESISTOR 2,37K 1% ,12%8 F TCHQ4=100

REBISTOR %11 1% 1250 F YCEQswiod
RESIATOR 10 1% 1258 F TCa0+ai0p

RESIATOR 909 1Xx ,12%W F TCe0+wi00
RESISTOR 26,1 1% ,05W F TCE04eiof
RESISTOR 287 1% ,125w F TCwOesi00

RESISTOR 19,4 1x ,12% F TCw0su1d0
RESISTOR 287 1% ,i25W F TC#04a100
RESIATOR 287 1X 125w F TC80¢wiO0
REMISTOR 14,6 1% ,12% F TCaD#=100
RESISTOR 287 1% ,125W F TC®osa100

RESIATOR 2,37K 1% ,1250 F TCuG#=100
RESISTOR 909 1X ,125W F TCeO+e]00
RESISTOR 100 1% ,125W F TCmoewloo
REBISTOR 2,37% 1% ,1254 F TCapewi(0
RESISTOR 511 1% ,125W F TCWOswlgo

RESISTOR %1,1 1% ,1254 F TC®0ea100
REAIBTOR 2,15K 1% 1254 F TCHOel00
RESIBTOR 4, b4k 1% ,12%5% F TCug+=t00
RESISTOR 2,18K 1% ,125% F TCHOew}0D
AESISTOR 2,15K {x ,125% F TC8O+si00

RESISTOR 1% F TCug+mifo
RESISTOR &, 1%, F TCO0+mioo
RESISTOR Sit 1X 1254 F TCwQeelO0

RESISTOR 3,16K 1% 125K F TCHO+alng
REBISTOR 6,B1K 1% 125K F TCul#=100

RESISTOR S14 1¥ 1250 ¥ TCMp+=100
RESISTOR 1K 1% ,12%% F TCEQ4el00

REAI&TOR %1,1 1% ,12% F TCH04wi0q
RESISTOR 51,4 1% ,125W F TCWO+w100
RESISTOR 909 1% ,25W F TCEQem100

REBISTOR 2,37K 1% 1250 F TCRo4et((
RESIBTOR 100 1% ,125W 7 TCEHO4el0C
RESISTOR 100 1% ,125W ¥ TCE04alol
REGIBTOR 2,37K 1% L1250 F TCWG4w100
RESISTOR (K 1% ,12%W F TCwoeel00

RESISTOR 245 1% 125 F T{MOeayq0
REAISTDR 100 1% ,125W F TCHQ+=100
NOT ABIIGNED
NOT ASBBIGNED
NOT ASBIGNED

NOT ABSIGNED

RESIATOR 215 1% ,12%w F TCWO4sigo
#FACTORY SELECTED PART

RESISTOR &3,7 1x ,1@5W F TCeGeslDO
wFACTORY SELECTED PARY

RESISTOR 215 1% ,125W F TCag+«100
#FACTORY SELESTED PARY

TRANSFORMER, RF, BLUE
TRANSFORMER, RF, BLUE
TRANAFORMER, RF, BLUE

PART OF A3A1A2CES

CONTACT=CONN U/w=PDaTeTYPE MALE DPSLDR
CONTACTwCONN U/wePDATeTtYPE MALE OPSLDR
CONTACTwCONN L/WePDST=TYRE MALE OFILDR

Clei/BuTin3lbReG
Cuul/8aTOw] QRO =F
Clesi/8uT0=909RaF
Chml/Batiulpo2ef
Chm) /BmTimiOiaF

Cln]/BaTiub{R|aF
Chai/ButoaliliRal
Chul/BuTinSiRlafF
Chug/Baliub)ifuf
Chai /0uTQuFOIRnF

Chmi/BuTOa)fyaF
Clal /BuTOmgd T ) eF
Clwi /BuTOng3T]eF
C3=1/8aT00waaR =G
Chal/Balin2BTRaF

PMESSal/gnTinl9RbwF
Chal/luTliuglTRaF
Clhul/Bulfe2}Tinf
Chel/BuTielpy=F
Chul/Batlmgi?leF

Clwl/BaTiw5]1iRaF
Cimi/ButCulOROF
Lida]/BalCediRaF
Clel/BaT(ir2bRieb
CUal/BuTluRBTRaF

PMESSai/BmTuiFRbaF
Clm)/8uTOnR2BTRaF
Cé4ul/BatlagBYReF
PMESSw] /BeTOwi9RG=F
Cdul /BnT0wg87RaF

Clml/BaTOaR37aF
C4el/BaT0aq09R=F
Ciul/BalGuiplaf

Cldal/ButOm@3?)uF
Cdul/BnfOa5i{RaF

Clul/BaTwS1R1aF
Chnl/NatOuiS]el
Cluwl/BuTQudbi)al
Cdul/Bal(mg19]nF
Clmi/BnTiugiGlaF

Clul/aTOulibinF
Cldal/8uTQubBl]nf
CYul/BaTOu51LReF
Clul/BufQulitlaF
Chml/BarQvbllieF

Cduwi/BaTumS) iRl
Cdel/ButonfgileF
Cdnl/8nTOubSiR]eF
Cdmi/8et0nSiR1ep
Cd=l/8ut0uRPRuF

Clul/8aT0n23T el
Cimi/BuTOn]0}wF
Glwl/Butiultfay
Clul /BuTOmgldTieF
Cdul/BatimipolsF

GUey/BuTOm|5RaF
Cde]/BuiimlOinF

Clel/BeT0m2SRuF
PHESSel /BuTQuiiRTeF

Clmi/BaTind ] 5RF

08553eb012
08553=6012
08553=60)2

1251w0600
1251=0400
1251=04600

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJATAZNY
ashrapye

A3ALAS

A3ALAZCL
[LLELY 1]
ABALASCS
A3ALASCY
A3A1a3C8

ASALASCH
A3A{ASCY
ABAgAlCE
R3AIAMG
ABALABCIC

ABALASCYLY
ABA1A3C12
ASALASCLY
ASALAICIG
ABALAICYYS

AJALASC1E
AJALASCYLY
AJASABCIR
AYALAICIY
ASALAIC20

ASALANCRE
A3A{A3C22
A3A141C23
ASA143C24
AJALAIC2Y

ASALAIC2e

ASALAILY
ASALAMLR
AsAiasLy
ASALAILY
AJALATLS

ll‘l‘!GlT
adAgasg2 T

A3ALASAYL
A3ALAIRD
AJALAIRS
AYALARG
ABA1AIRS

ABALASRE
AJALAIRT
A3ALAIRSE
AJALAIRY
AJALABRLG

ASALASRYY
AJALABRE2
AJALAIRYS
AZALAIRIA
ASALAIRYS

ASALAIRIS
ABALASRYT
ASA{AIRYA
A3AATR19
A3ALAIRDO

ASALAIRZ)
AJALAIR2R
ASAiAdaas
AALAIRZY
ASASAIARS

AJALAZRRG
ABALASRRT
ABALATRZE

8670160034
0410=3088

2L90n0009
2200e0101
2530=0002
bQLOmn239
BaT701=60073

8670120039
BaT0Lwd00Q]

B§701=50019

01604299
0160=q299
0160=0299
01801731
0160=0157

0160w0ibY
016001987
G160w3535
01603515
0160=01061

0160e029%
0160a029%
0160u299
016002406
016003877

140=01%6
01bgeadnl
0160edg99
0160waz99
0160e3879

0160mu299
[FEIELFLL
0la0=3873
0180029}
0180m0197

0140=3378

9100=164d4
9100=225%¢
Iipo=tbdg
9100=2%562
9100w2%562

1853a0481
108T=u51

06983184
06983154

069827212
GhelmTRlY

0oF8uT219
0698a7212
069847236
0698=7236

069843154
07570038
06983260
075T=tiLb
0TSTepdlbd

0757w0442
07%5Teg U
07870401
07ST=0UlA
06583187

0757w0d3E
069823154
069823480
Q698e3U%¢
069800083

0787=0d04
a757=0u3e
07870438

w | OO

~ D O &

5 -

W e OB O

a8 oo

=~ k0O

LRk -I-2" Wi oD N DO

CABLE ABSEMBLY, GRAY/RED/WHITE

CRYSTAL, 3.571% MHZI +-0.001%
ASALAR MISCELLANEOULS

WASHER®LK INTL T #NO. & ,168«INeID
SCREWeMALH 4ud( ,1B88eINeLG PANHD=POZ]
NUTaHEX=DBLeCHAM B=32wTHD ,085=IN=THK
LUBRICANT=GREABE BIL

SHIELD ASSEMBLY

COVER, P,8, VCXD
EXTRACTORy P,C,

MsN PHABE DETECTOR ASSEMBLY

CAPACITOR#PXD 2200PF +#20% 2%0VDC CER
CAPACITOR=FXD 2200PF »wg(X 250VOC LER
CAPACITORWFXD 2200PF +=20% 250VOC CER
CAPACITOR=FXD 4, 7UFesi(n SoYOC TA
CAPACITOR=FXD 4TooPF +=10% 200y0C POLYE

CAPACITORFXD ,01UF +aitk 200vDC POLYE
CAPACITOR&PXD 4700PF +wi0% 200VDC POLYE
CAPACITORFXD S60PF +=35% 300VDC MICA
CAPACITOReFXD Sb0PF +=5X% JOGVEDC MICA
CAPAGITOR=FXD ,01UF +=10X 200vOC FOLYE

CAPACITOR=F XD 2200PF +w20% 250VDG CER
CAPACITORWFXD 2200PF ¢a20% 250VDC CER
CAPACITORW®XD 2200FF +e20X 250YDL CER
CAPACITOR=FXND ,2TUF +etgy BoYOC POLYE
CAPACITCR=FXD LOOFF +w20% 200yDC CER

CAPACITORSFXD {50PF 4aS5 300¥DC MICA
CAPACITORWFXD 10DPF +=5% 300YDC MICA
CAPACITORSFXD 2200PF +=20% 250VDC CER
CAPACITOR«FXD 2200PF +»320% 2S0YDC CER
CAPACITORSFXD _0I1UF #m20% 100VDC CER

CAPACITOR«FXD 2200PF +=20X% 2%0VDC CER
CAPACITOR=FXD 2200PF +w20X% 2SgVOC CER
CAPACITOR=FXD L01UF +~20X% 100VDC CER
CAPACITORFXD {UF4e10x 3SYDC T4
CAPACITORaFYD 2,2UF+=10% 20VOC TA

CAPACITOR=FKD 100QFF ¢=20% 100vDC CER

COIL=MLD 240Un SX GE&S 15504, 375 G=NOM
CUIL~MLD 1,5UHM 10% QGm32 ,0950X,25LG=NOM
COIL»MLD 240UHM SX Quel , {5%0X,375LGeNOM
COIL=MLD 100UN 10% QS0 ,156pX, 375LGaNOM
COILwMLD 100U 10x OBSG ,1560X 375, GeNOM

TRANSISTOR PNP
TRANSISTDR PNP

RESIBTOR U,22K
RESIBTOR 4,23K

ZN3T99 81 TOw18 POE3eoMW
2N3TI® BI TOw=18 POWIbOMW

1X ,12%¢ F TCmg+mif0
1% ,13%% F TCHGealOo

NOT ABSIGNED
RESISTOR 100 1X ,05Ww F TCEG4wioD
RESISTOR 196 1X 050 F TCulO+=i00

NOT ASS8IGNED

RESTATOR 196 1X 054 F TCaQ+u100
RESISTOR 100 1X .0%4 F Timdesiod
RESISTOR 1€ 1X ,054 F TCHOe=100
REBISTOR 1K 1% 054 F T0u0+e100

RESISTOR 4,22K 1% ,12%4 F TCwOweico
RESISTOR 5,11k 1% 1250 F TCRO+e100
RESISTOR 4bUK 1X (125W F TCRO4=100
REBISTOR 511 1% .1254 F TCu04eq00
RESISTOR S11 1% .12%W F TCa04ei0d

RESISTOR LOK 1X 1254 F TEAO#wl00
RESIATOR 190 1% ,125W F TC¥0+aiQo
RESTIBTOR 100 1% ,125K F TCAQesind
REBISTOR S,11K 1% 1258 F TCWoeaioOQ
RESINTOR 19,8K 1230 F TCmpes0g

RESISTOR 5,11K £1250
RESISTOR &,22K LL25H
RESIATOR 42,2 JL25H
REBISTOR 42,2K 125w
RESISTOR 1,96K JL25H

TEM0e=100
TCwOewiDO
TCE04=1 00
TCE04m}i 00
TCwdest o

RESISTOR 100 % 125W F TCRO4e100
RESISTOR $,11K 1X L1250 F TCe0emif0
RESISTOR 5,14k 1X ,125W 7 TCwQ4=i00

86T01=b003)
Qulo=ipBe
2190m0H09

ORDER BY DESCRIPTION
ORDER BY BESCRIPTION

120
86701=60073

8670120039
B6T0I=40001

BoT701=60019

Cou7F251F2g2ME22mlDH
CupTFEsiFa2ams22=({0n
Coa?Fas1FpaaMiga=tin
1500475905082
0360=0157

Oto0=nlél
0lb0=0157
0laQu}3533
0450m3535
0ls0=01d]

L0oaTF251F222M822=C0N
CoeTFas F22aM822e00H
COaTFR5iF2p2M822eL0H
0leQ=guon
01603877

OMySF1S1Jo300MYICR
01b60=2204
CO6TFRSLFR2EMEZ2CDM
CObTF251F222MB2=00N
0160=3879

C0p7F25iF222mB2a=CON
CoeTFgS1FazaM822L0K
01p0m3879
150010%%903542
1500g25x9020A2

01p0=3878

9100=1641
9100=22%¢
S1gouiedy
9160m2%562
9100w2562

2N3TYe
2N3T9%

Cldul/BuTOmdpl|aF
Clwl/BuTOub2ilef

C3nl/BaT(ulQ0ReG
L3n1/8et0=106R=G

(1al/8aT0ni96RwG
C3ul/BaTOni00RwG
C3wl/8eT0ni00inG
C3+1/8=Y0ai001aG

{dui/Builuigil=~F
Chmi/BuT0uS)Y]aF
peF8u3260

Ciumi /870G {Ref
Cdul/BuTOaS1iRak

$0wl /8nTOm] Q02K
Cinl/BaTOmlgLeF
Clmi/BaTOul0ieF
Cldmi/B=TQub]llar
Cdmy/BuTOw]Vb2eF

Clel/8uf0aB]llaf
Cldal/BaTladdginF
Cdml/BuTOubldiduF
Cdwy/Bel=4R22%F
Clumi/ButQutqbinf

Cim]/BmTOwi0lufF
Ll /BaT(wSilleF
Cdmi/BuTOmS11{nF

See introduction to this section for ordering information
BACKDATING INFORMATION IM SECTION VIl
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Model B671A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

ek

Description

Mfr Part Number

ABALANTRY
ABA1AITRR
A3A1AdTPY
ASALAITPG
ASALAZTSS

AJALAZTRS
AYALAITPY
ABALAZTPS
ALALASTRY
ABA1ABTRLO

ABALAZTPLY

A3ALASU]
A3A1AIUR
Ada1adyl
ASALAIUG
ASALANYS

AYALASUS
ASA§AIYY
ASApAIUS
AJALAIUG
ABApABYLO

ASALABULY
A3ALAIULR
A3Atalull
AZALABULY
ASALAZULS

adatadile
ABALAIULY
A3A{a3U48
A3A1ATULY
A3Atadu20

AJALAIURY
ASALABU22
A3A1A3URS
ABALAIYRY

A3a1advAL

ALA{AINY
ATALABNR

AYh{AY
AJALAYGAY

A3ALALAR

ABALAUAREY
A3ALAUARER
AJATALARCY
AYALAUARCH

ASALAUARCS
AShLAGARES
ASALAGA2CY
ASALAUARCE
AJALAQARCY

A3AgaaazCyo
ABALAGARCYY
AJALAdARLY
AyAiauaLa
A3ALAGARLD

1251wpB00
12510600
1251 =0600
125106400
1251=0600

1254 =0800
12%1=0000
1251=0000
12%1=0600
12510600

13%1=0600

1820ay34d
18201225
1820=0602
1820=0820
1816»02%1

18100204
182620092
1820=0B21
1810=0g04
18100204

18300008
18gg=0802
1820-12R5
18100251
183623059

1810=0204
1820=0802
1820=0620
1520=0821
1810=0204

18100204
1810e02%1
1820=0806
18200002

1902=3082

8670160051
84701 =p0060

0320w0128
0520w0129
05900533
1205u028%
2190e0014

R190e0i24
220Q=0l10}
22000103
295300078
bO4fendd®

BeT01=00032
B6701=00033
B&T701=20038
Batolw=d000)

BoT01wb006S
Bo701-60029

BaT01ab0027
6160=5878
0160=38TH
0160w3879
01403878

0180=0116
01ag=3878
01603870
0160=3873
Ci60m3BTE

0160e3B79
01a0m2161
F100=0348
ig0=030b
86701220051

oo OO

Doooo

ke 3 = = OO o

L XX"E 3

SUNO L =OWMDI-d e O =AWMG CEW-F MNWwE~A

L R=-N"1. ]

CONTACT=CONN
CONTACTwCONN
CONTACT~CONN
CONTACT=CONN
CONTACT=CONN

CONTACT«CONN
CONTACTuCONN
COMTACT=CONN
CONTACT=LONN
CONTACT=CONN

CONTACTSCONN

U/W~POST=TYPE MALE OPSLDR
U/WePOSTeTYPE MALE DPSLOR
U/WapPOBTwTYPE MaLE DPSLDR
U/WePOSTTYPE MALE DPBLDR
UsMePOSTwTYPE MALE DPBLDR

U/WaPO3TaTYPE MALE DPSLDR
U/WePQBT«TYRE MalLE DPELDR
U/W=PQ8T=TYPE MALE DPBLOR
U/hePO3TutYPE MALE DPBLOR
U/wePDST=TYRE MALE DPOLOR

U/wePOST=TYPE MALE DPSLOR

1¢ PL LOCP 14aDIPWC

IC FF ECL D=M/9 DUAL

IC GATE EGCL NOR QUAD 2=INP

I{ FF ECL JeBAR KeBAR COM CLOCK Duai
NETWORK=RES 10wPINwSIP ,i{ePIN=EPLG

NETHORK=RES BaPINaSIP ,1«PINBFCG
IC QP AMP TOe99

IC CNTR ECL SIN UP/DOWN SYNCHRO
NETWORKRES BuPINeSIP ,1ePIN«8PLG
NETWORK=RES BuwPINwSIP ,1ePIN=BPCG

IC GATE ECL OReNOR DUAL HaSaINP

IC GATE ECL NOR QUAD 2=]NP

IC FF ECL D=¥/8 DUAL

NETWORK=RES 1C«PIN=8]P ,1«FIN~3PCG
IC 2014 0P AMP T0e99

NETWORK=RES B=PIN=BIP ,1=PIN«3P(G

IC GATE ECL NOR QUAD 2=INP

1C FF ECL J=BAR KwBAR COM CLOCK OUAL
1¢ CNTR ECL BIN YP/DOWN BYNCHRO
NETHORK=RES 2=PiNe3IF ,i=PIN=8P(CS

NETHURKRES 8aPINaSIP ,1aPIN28PLEG
NETWORKwRES j0ePINeBIP ,1ePIN=8PLG
1C GATE ECL OR=NOR DUAL 4wSeINP

IC GATE ECL NOR QUAPR 2eINP

DIODE=ZNR 4,64y 3% DO=T PDu,dW TCuw,023%

CABLE AgsEMBLY, WHITE/RED
LABLE ASSEMBLY, GRAY/WHITE

A3ALAY

SCREWMACH 2wS6
SCREWeMACH 258

MISCELLANEOUS

25nINulG PANaMD=pQZI
H2eINaLG PANWHDePOZI

THREADED [NSERT=NUT 2aBs

J06ulG 3BT

HEAT BINK 8GL DIP=PKG
WASHEReLK INTL T NO, 2 ,08%aINalD

WASMERaLK INTL T NO, 10 ,19B5eINsID
SCREWaMALK 4=ty ,188eINslLG PaNeHDaFOZ]
SCREWaMACH Uud) ,3%5«iNulG PAN<HD=POI]
NUT-HEI-DBL-CHAM 10a32etHE 067INTHK
LUBRICANT=GREASE SIL

BRACKET, HEAT 3INK
BRACKET, H8

COVER, P,C, M/N DETECTOR
EXTR&CTOR, P,C,

MzN OO AggEMBLY

vCO RESONATOR ASBEMBLY

BOARD ASSEMB|
CAPACITORwFXD
CAPACITOR=FXD
CAPACITORFXD
CAPACITOR=FXD

CAPACITOR=F YD
CAPACITOR=FXD
CAPACITOReFXD
CAPACITOR=FXO
CAPACITOR=FXD

CAPACITORFXD
CAPACITOR=FXD
COIL=MLD SONK
COIL=MLD SONH
INDUCTOR

¥y M/N YD
1000PF +=20% 100VDC CER
1000PF +e20X 100YDC CER
«O1UF +e20% 100VDC CER
1000PF segoX 100VDC CER

6,6UF4migy 38VDC TA

§000PF +«20% §00VDC CER
LO0GPF +«20% 100vOL CER
4, 7PF += ,S5PF 200VOC CER
IDOOPF +'20¥ 100veC LER

J01UF 4=20% {00VOC CER
yT5UF suiox SOWVDC TA

20% Gw40 ,0950X,25LGLNOM
20% Im40 ,0950%,25LG=N0M

1251=0600
1254=0600
1251=0600
12510600
12%5i=00608

12510600
1251=0b600
125 1=0000
12510600
E251w060C0

1251=0800

ME12040L
MEL0231P
MC1O302P
MC1o1I5L0
18100251

15081 mR1K
1826=0092
ME101abh

7150=8lall|K
T40wBimRLK

MCi0109F
MC10LO2P
MC10821P
1810025}
LM2D AN

750=81eR1K
MCEG102P
MCyo13sL
MC10]36L
180=81imR 1K

TS0wBleR K
1810e0251
MC10109F
MC10102P

1902=3082

B6701l=b0051
Be701wp0050

oHDER By DESCRIPTIQN
QRDER BY OEBGRIPTION
0590a0533
1205=0285%
2190=0014

2190=0124

ORDER 8Y DESCRIPTION
ORDER BY DESCRIPTION
29500078

120

26701=00032
86701=09033
8670120038
BET01=40001

BaTOL=60085
BeT01=00029

BaT0Lwb00RT
01603878
0160=3878
b160~58T9
0160=3878

1500685903582
0leom3B8TE
05603878
01603873
0160=3878

0ibow3ary
§1300754X90504A2
9100=034b
F100=0348
8670120051

introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671A

Reference
Dasignation

HP Part
Number

Description

Mfr Part Number

ASALAGARLY
ASAtALARQYL
ASALadagQ?
ASALAUARRY
AJALAUARRAR

ABALAUARRI

Adasaaazret
AYA|ASAZRS
AYALAYAZRS

ABALALAZRY
ASALAGAQRE
AXALA4ARRY
aBAladadR1O
ASALAUARREY

[T IRFLIT LN
AJALAUARRYD
ASALAQARTRY
AYALAGARNE
ASALAQARNR

AJALAS

Ashianfy
ASALASCY
43A145C3
AMALASCH
ABALASCS

AJALASCH

AJALASCO
ASALASCHD

ASALASCY Y
ASALASC12
ASALABELS
AIALASCLA
ABA{ASCYS

AJALASEL
ASALASCLY
ASAiASCie
AJASASC(®
ASALASC20

AZALASCR:
ASA{ASC22
ASALASCES
AJALASCRU
AIALASCS

AJAIASCRS
AJALASCRT
ASALASCRS
ABALASCRY
AJALABCHO

9140.0158
1854=0b10
186400686
07%7=0280
06987216

06987193

t598a315y
0757=0428
0698u7262

0757 upl2s
0698a7294
049847205
049827265
0608a72%0

GT57=0401
078Tu0400
1251w0600
BeT01mb 0088
670120090

0590=05%26
03800020
86701=200%2
0S20=0428

0S20w04 33
0b10#0002
2190a000%
JoS0=0472
Be70La20008

86701m20047
Ba701=b0018

01603878
01603878
01605
0ia0a3B78
[EDEE YL

0150=3878
0140mp192
0160w2204
016002055

01603879
01b0.31879
Gis0=3079
01603878
016022055

1603878
G1b0e3872
Ole0=2257
01602159
0160=3874

0160=3878
01602266

0i60a01 by
0460=0553

G160wepi61
G160=3834
0160=0298
0180=0197
0160m2055

TRO LS WMNOH- ODeo A cwooce] OO

L ek 3 -~ o o

O e

COTL=MLD 1UH 10% QE32 ,095DX,25LGuNOM
TRANSISTOR NPN 81 TOwid& FrYm,BHZ
TRANSISTOR NPN 81 TOw=72 PRE2OOMA FTR4GHZ
RESISTOR 1K 1% 125K F TCmo+e(g0
RESIBTOR 196 1X ,05h F TCagenQ0

RESIBTOR 16,2 1% ,05W F TCWO4el00

RESISTOR 4, 22K I% ,125W F TCuDéwi00
REBISYOR §,462K 1% ,125W F TCHO+ai0d
RESISTOR 12,1K 1% ,OSW F TCEG4=l00

RESIBTOR 1,62K 1% ,125W F TCEQ4mip)
RESIBTUR S,62K 1% 05w F 7CNQ4ai00
RESISTOR 51,1 1% ,05W F TCm0swing

RESISTOR 16,2K 1% 05K P TCw0+=10d
REBISTOR 3,83K 1X ,05W F TCmpéaio

RESISTOR 100 1% ,125W F TNO+=100
REBISTOR 90,9 (X% ,125W°F TCEQO+w100
CONTACTMCONN U/WmPOSTTYPE MALE DABLOR
CASLE ABSEMBLY, VGO OUTPUT

CABLE, SR JUMPER

A3A1A4AZ MIBCELLANEDUS
THREADED INBERT=NUT Gwid0 ,085e,G 88T
BPACERRNG ,25mINubB ,12821Na10
SPACER, INSULATOR
BCRERMACH 2456 ,25aINelG PANwHD=POZI

BCREWMACH 2u56 ,SwINubG PANHO=PO21
NUTeHEXaDBLwlHAM 0-80mTHD | gugmINetHK
WASHERwLK HLCL NO, 2 ,388=IN=ID
WASHER=8HLDR NM NO, 4 ,118«IN=ID
PROBE

SUPPORT, RESONATOR
M/N QUTPUT ASSEMBLY

CAPACITOR=FXD 1000PF +=20% 100VDC CER
CAPACITOR=FX0 1000PF +=20KX 100VOC CER
CARACITOR«FXD 2,2pF +=,25PF SQ0YDC CER
CAPACITOReFXD LOQQPF +e20% t30VDC CER
CAPACIYORSFXD 1000PF +w20X 100VDC CER

NOT ABBIGNED

CAPACITOReFXD 1Q0OPF +e20% 100VDL CER
CAPACITOReFXD 6BRF +#%% 300VDC MECA
CAPACITOR=EXD 100PF #=5% 300VDC MICA
CAPACITOR=FXD ,0LUF +80~20X% 100VDC GER

CAPACITORFxD ,01UF +w20Xx 100yDC CER
CAPACITORFXD ,01UF +e20% 100VDC CER
CAPACITORFXD ,01UF +#20% 100VDC CER
CAPACITORFXD 1Q0QPF +=20% t00VDC CER
CAPACITER=FXD ,01UF +B0w20% 100VDC CER

CAPACITORFXD 1000PF 4w20% 100VDC CER
CAPACITORWFXD 1000PF ew20% 100VOL CER
CAPACITOR=FXD 1GPF +wSX S00YDL CER 04wi0
CAPACITOR=FXD 30PF +a%X 300yDC MICA
CAPACITOR=FxD 10¢0RF #+a20% 100VDC CER

CAPACITOR=FXD 1000PF +w20% {00vRC CER

CAPACITORSF XD
NOY ASSIGNED
CAPACITOR=FXD
CAPACITOReF XD

CAPACITORSFXD
CAPACITOReFXD
CAPACITORF XD
CAPACITORWFXD
CAPALITORsIYD

24PF ¢e5)% S00vOL CER ges30

W01UF ewigx 200VDC POLYE
La00PF 4a10X 200VDC POLYE

J01UF 4e10X 200V0C POLYE
510PF B4 100vDC MICA
1500PF ¢e10Xx 20QVDC POLYE
2,2uF+=10% 20V0C TA

+O1UF +80w20X 100YDC CER

#140=0158
1854=0610
1854w0bBb
Clmy/BaTowipcieF
CImt/Butlwl96Ral

Clul/BaT{0w]bRE=G

{dal/8nt0ay22inf
Chmi/BuTinlb2inf
Clul/Batin]2id=6

Clwl/BuTOuibRlel
Clmi/BmtOnSbEsnb
Ciml/But00wSiR1eb
Ciei/Bullielbideb
Cin(/B8aT(=3831mi

[h=l/8mT0mi0l=F
C4=1/8=TO=90RI=F
12510600
86701wbG058
8670120050

05%0=0528

ORPER BY DESCRIPTION
86701w20052

ORGER BY DEBCRIPTION

OROER BY DESCRIPTION
0&10mp0C2

219080045

3050e90672
86T01=200ub

86701420047
B6701=b0G10

Glbom36TE
Glege3B78
GloCwg2%s
0ib0=3478
0l40m387TE

01603478
DMISESSQJH300WY LR
0l60=2204
0l60=2055

Gle0om3BTY
(166mIE79
G160m3878
Qw3878
0tbo=205s

0160=3878
016Qm3878
0160w2257
01602199
0160s3878

Gleom38Te
Plbow22bt

016Gm0161
0164=0153

0160w016]
01603554
0160w0298
150D022%x%020A2
0160=2058

150D225%902042
0l60m3478
0ls0m3878
plbpulale
Gla0a3878

ABALASCSL
AIALABCER
ASALARCIY
AZALASCIY
A3ALaSCLS

ABALASCES
AJALASCYY

ABALASSY
ASALABJR
AJALASJS
ASALASIY

0180=019Y
01460-3878
0160=3878
G160=3878
Glo0w3BTE

0140m0192
0160~438y

12500457
12%0=0657
1250=00%7
12%0=125%

CAPACITOR=FXD 2,2UFe=10X 20VDC TA

CAFACITOR=FXD 1000PF +w20% L0OVDE CER
CAPACITOR=FXS 1000PF 4+#20% 100VDC CER
CAPACITOR=FXC J00OPF +=20% 100VDC CER
CAPACITOR«FXD 1000PF 4=20% 100VDC CER

CAPACITOR=FXD 6aPF +=%% 300VDC MICA
CAPACITOR=FDTHRU 1000PF 20% 200V CER

CONNECTORSRY SMB M 8GL=MOLEwFR S0wOHM
CONNECTOReRF 8MB # SGLwMOLE=FR S(=QHM
CONNECTOReRF 8MB M 3GLeHOLE=FR S0w0MM
CONNEGTORSRF 8MB M PG SqwORM

DMISELROJCIDOWYILR
0160=4351

185020657
1250=0657
1250=0457
1250w 255

See introduction to this section for ordering information
+ BACKDATING IMFORMATION IN SECTION VII
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Model 8671 A

Tahle 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

oo

Description

Mfr Part Number

ASALABLY
A3ALASLR
ASALASLY
AYALASL]
ASALASLY

AShLASLS
ASALASLL
ASALASLY
AYA{ASLE
A3ALASLY

ABALASLLD
AYALASL LY

A3AiAS0Y
AYAL1ASQR
A3A145Q3
AJAYASOY
A3h1A%08

AJALASGS
AYALASD?
AJALANQE
AJALASTY

ASALASRY
A3A1ASR2
AYA|ANRS
A3ALAIRE
AShiASRS

ASALASRE
AYALASRY
ASALAURS
[STEYLEL
ABALASR1Q

AZALASRLY
AJALASAL2
ASA{ASRLS
ABALaSR14
AJALASRLS

A3A1ASRLG
AYALASRLY
AJAIASRYLS
AJAyASALS
AJALABRRO

AJALASR2Y
AYALASRE2
Athia%Aal
ASALASRZN
AVALASR2S

ASA1ASR2S
A3ALASR2Y
ASALASR2S
AZALASRRY
ASALASRID

ASA{ASR3!
ASALABRED
ASA1AYRSS
[EIRT LY
AIA1ASRES

A3A{ASR3L
ASA{ASRSY
AYA1ASRYS

9{00=0346
9100e0346

P100e034b
P100=22ub

9100~2250
Fto0e18655
9100=1634
9100.1620
J140=02190

= AR e Ry B L E=] L -X-]

9i00e0348
9100eg248

1854=0345
185320018
1054=03U5
108420345
1854e034S

t884wpnaul
t854e0345
1884m0345
1854m0345

Oe9bmri
08987248
0698a724)
06987205
0698a7223

= o o On 0 0s ~4 08 o

NG D

069B=Y248
0898uT24Y
069847203
0e98aT218
D698aTI 8B

00987208
0698m7248
06987243
06987188
fs98=721%

08987108
0698aT212
049847208
009BaT212
0b%lar222

0 0 m o mo—o

tb98wT223
0698.7188
06987229
0evBuTR12
06987247

0698724}
069827248
06987229
Oa9Be?24l3
N69Bu7200

n6%Bav224
06987188
075T=0280
075T=0279

O D W e O © OO0 0N

06987210
06987223

COIL=MLD
COIL=MLD

COTL=MLD
COILeMLD

COTL=MLD
COIL=MLD
COlL=MLO
COILaMLD
COIL=MLD

COIL=MLD
COILwMLD

RESISTOR
RESISTOR
REBISTOR
REB[BTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISYOR
RESIATOR

RESISTOR
RESISTOR
RESISTOR
REBIATOR
RESIATOR

RESISTOR
RESISTOR
RESISTCR
REBISTOR
RE3I&TOR

REBIATOR
RESISTOR
RESIATOR
RESISTOR
RESISTOR

RESI8TOR
RESISTOR
RESISTOR
RESISTOR
RES]8TOR

RESISTOR
RESI3TOR
REBISTOR
RESISTOR

REB{STOR
RESISTOR

SONH 20% Gud4Q ,09%DK,25,.GeNOM
SONH 20X G40 ,0950X, 25LGwNOM

NOT AS8IGNED

SONH 20% Q%40 ,0950X,25LGeNON
126N 0% Q34 ,098DX, 25LGuNOM

180NM 10X Gm3d ,09%8DX, 25 GaNOM
G{UH 5% QuS0 ,1950%,375LG=NOM
TSUM S§X G55 ,1880X,3745LG=NCM
K5UM 10X Omb5 L 155DX, 375LCeNOM
LoouH 5X LmSg ,1550%,375L0aNOM

BONH 20X §W40 , 0950, 25LGaNOM
L20NH 10% Q34 ,095DX, 25LGmNOM

TRANSIBTOR NPN 2NE179 81 TOa?2 FDEzooMM
TRANSISTOR PNP 81 PDMZ00MN FTNSO0OMKZ

TRANSTITOR NPN 2ZNS179 B] TO=72 FDN2COMN
TRANBISTOR NPN 2NS179 B TOa72 PDm2poMW
TRANSISTOR NPN 2N5179 8 TOm72 PDE2goMW

TRANSISTOR NPN 2N5119 81 TOeT2 PDm20oMW
TRANSISTOR NPN 2NS179 TO=T2 PDE200MW
TRANSISTOR NPK 2NB179 TO=72 PCW200MK
TRANSTISTOR NRN 2NE1T9 TO=72 POm20GMA

100 1% L05H F TCa0enigO
3,16K 1% 084 F TCRase100
198K (X ,08% F TCRO+=i00
51,1 1% ,054 F TCwpseind
287 1% 054 F TCmO#=iO0

3,18K 1% 05K F TCegeeygp
1,96K £% 05K F TCWQ+ni00
42,2 1% 054 F TC®0+w100
178 1% 054 F TLm0set00
10 1x ,05x F TCRgewig0

51,1 1% 05K F TCHQselQe
3.16K 1x 054 F TCRO4«100
1, 96K 1X 080 F TCE04a10D
101X ,05% F TCrO4=100
196 1% 084 F TC=Qew100

10 1X 050 F TCR04w100
160 1% 054 F TCRGe=100
68,1 1% ,0%K F TCwoeet100
100 1X 054 F TCR04el0D
261 1% 054 F Tiagesi00

287 1X L05W F TCR0»=100
10 1% ,05H F TCE0ewi00
511 1% 05w F TC@0ewind
100 1% 054 F 1im0+mi00
2,876 1X ,0%K FTTCRO4s100

14965 1% ,08n F TCM0seq00
3,106 1% L05W F TCeQemjOg
511 1% 05w F TCW04miQD

98K (X LO5H F TCmOee; 00
.6 1X L0858 F TCeGem100

36 1% 058 F TCEOew100
10 1% ,08W P IGIOOHIOO
iK% L1250 F TCHO4m100

3,16K £X ,12%W F TCH0+2100

NOT ASBIGNED

82,5 1% 054 F TC804mi00
26} 1% 08w £ TCMO4+-100

NOT ABSIGNED

9100m034b
9100m0346

910cu03ub
9100=g248

9100=2250
9100=1635
51001034
9100=1420
9i40=0210

F100-0340
Q100=2248

2nNs1Te
185320015
2NS119
2Ns179
eNS1TR

ENS17d
ELL 3R A
2N5179
2N5179

C3nl/aeT0=lQ0Rel
CimisButpulibyed
Clei/BuT0ul9bleb
Ciel/8aT00mSR1wb
C3ui/butiuzdTR=0

Cley/8uTQu}binC
C3=i/810=196]ub
Clal/ButO0atigR2G
C3a]/BuflalTBR4G
C3al/6aTCpulGRaG

C3=1/8aT00=51R1aG
CIul/BaT0m3lbiet
Clul/BatOnl1f61a6
C3nl/BaTO0=10RuE
C3~1/B8=T0w19pRuG

C3nl/But00wlQR=G
C3n1/BeT0elQO0R=G
Clul/8uTR0wbd@R1wG
L3mi/Buf0mlQ0RG
Llei/8aTO0n@b1R=06

Clei/BuT0w2B7RnG
C3wi/8=T00w10R=b
Clal/Bet0nSliRnG
Cln]/BuT0aj}iReE
CIni/But(ngBTieg

Clai/8uT(ulF6]ab
C3el/8atiediblat
Clei/BuTiulijAnG
Cluy/8nTin(Qu]wl
C3=1/8«T00=31RanG

Clei/8=T10=316R=G
Chui/Beti0miOdag
Cdul/8aTiulgol=F
Cldmi/BuTiu3lblaf

Clul/BaThgudZASed
C3e1/8-70=287RG

C3ul/BeTiedlblab

ABALASRDO
Clul/8ut00usiR]el

ASALASRED
A3AiASRUL

AZALASUL
AJALABLR

ANALASYRY
Ayhiasyng

AYJALAENY

06987248
069827205

RESIATOR 3,16K X ,0%m F TCRO4el00
RESISTOR 51,1 1X 054 F TCEgQe=100
0698.7212 RESF2TOR 100 1x ,05% F TCupswlop Clnl/B8aT0el00Rnb
0955=0063
1029m0736

190@=3070
1902+3070

095850063
18200736

19023070
1902-3070

MIXER, DOUBLE BALANCED
IC CNTR ECL BIN DUAL

DIDPE=ZNR 4,22V 5% DQe7 PO®, 4n TCWe, 038X
DIDDE=ZNR 4,22v 5% DOw? POW 4k TCRe, 038X
B6T01w2005Y

8470120058 JUMPER, COAX

ABA1AS MISCELLANEDUS PARTS

TERMINAL=BLDR LUG PL=MTG FORe#{0=8CR
WASHERwLK INTL T NO, 8 ,188=IN=ID
WASHERsLK INTL T NO, 10 ,195=INeID
BCREW=MACH 4=dd ,18B=INeLG PANeKD=POZI
SCREW=MACH 4=80 ,25=iNelLG PANeMDePOZI

0360=0482
€i90=0009
#190s0] 24
DROER BY DEQCRIRTION
ORGER BY DE3CRIPTION

03460=0452
21900009
2i90=gi24
2200=0101
2200=0103

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A3hiAe

ASA144CY
ARA1a6C?
ABALAGCY
AsA1asty
ABATAGES

AjhiAbCe
AJALARET
ATALASES
YT IVY L]
AJALARELG

AJALAGCLY
AMALABCLR

ASALAGRXASALA
AVALAGNASALE
AYALARNATALAL
ASALABNASALA?
AJALAGNAJAL AT
ABALABNAZALAL

AJA2

ASA2CY
A3A2C2
A3ACY
ASAdCH
AZAZCS

ASAZCH
ASA2C?

ABARCRY
ABAZEAR
AJARCRY
ANARERY
AJAQERS

AJA2CHRS
AJAZCR?
AJAICRE
AJARCKS
ABARER1O

AJACRIL
AA2CRI2
AIA2CRLY
ATARCMLY
[ELYILIE ]

AdAZeR1
AJARCRYY
A3A2CR1A

ANAREL

A3hani
AJA2R2
ABAZRY
A3haRy
AJAZRS

AJAZRS
AJAQRY
ABA2RS

A3A2TPY

2200=0147
2580=0002
299¢=0078
BeT0l=dn0ly
LI TS |

8670120037
84701200858
8670120057

B4Tpiebb022

0160a2437
0160w2437
0160m2437
0160a2437
0160agu3?

0160a2437
0lb0wpu3?
0160=2437
Q160egk3?
0140e2437

0160=2437
0lp0m2al?

Sosompilz
%060m0)12
12514433
123514174
12512015
1251=4174

03860wi514
21900009
2380.0002
B86701=0003]
But01=0004b

B6T0i=b0012

0160=205%
01802059
016020858
0160=4084
0480=0230

0140=40pd
018020197

1901=06b2
1901e0bb2
190im0602
1901 w0662
1901edbb2

19010662
1901=0062
1901=0b62
1901 =0662
1901=0662

1901e0b82
1901=gbbd
19010496
1901=0496
19900004

1884=0018
19910062
1884=0018

21100091

06980083
2400=3123
07370346
0498=3044
06983047

07%7=0346
[TLLTE (Y

1251=0000

e wuo woocew|l OO

e g ma g

——

e L - N

Erpom o AR e e gl G el Tk Sl Al A Lok 103 Mol Lok bl -1 ] o @000 = O B X

BCREWwMACH ded¢ ,375eIN=iG 82 DEG
NUTwHEX=DBL®CHAM Bwl2=THD ,085wINaTHK
NUTHEXmDBLWCHAM (Je32efHD ,067=INaTHK
EXTRACTOR, P.C,

CQVER, TOF

COVER, P,C, M/N OUT
COVER, BOTTOM
SHIELD, HOUSING

M#N REFERENCE MOTHER ABSEMBLY

CAPACITOR=FDTHRU SOOOPT +BC =20%
CAPACITCR=FOTHRU SOQORF 480 =20%
CAPACITOR=FQTRAU SOOOPF +B0 =20%
CAPACITORFOTHRU So(¢PF +80 =20%
CAPARLTORaFOTHRU S000PF +80 w20%

CAPACITORFDTHRU S000PF 480 «20%
CAPACITCR=FOTHRU S000PF +80 «20%
CAPACTTOR=FDTHRU S000PF +80 =20%
CAPACITOR=FOTHAU SO0OPF +80 w20%
CAPACTTOR«FDTHRU S00OPF 20X

CAPACITOR=FDTHRY SO0GPF 20X
CAPACITDR=FDTHRU SQ0QPF w20k

CONNECTORILS CONTACTS

CONNECTOREILS CONTACTS

CONNECTOR-PC 15-CONTACT, TOP

CONNECTOR-PC 15-CONTACT,TOP & BOTTOM TERM
CONNECTORWPE EDGE 15«CUNT/ROW 2eROWS
CONMNECTOR-PC 15-CONTACT,TOF & BOTTOM TERM

A3A146 MISCELLANEQOUS

TERMINAL=8TUD 3GLaPIN PRESIMTG
WASHER=LK INTL T NG, B ,i68eIN=]D
NUTLHEXeDBLuEHAM 82322THO ,0B5~IN+THK
INAULATOR

INSULATOR

RECTIFIER ASSEMBLY

CAPACITORWFXD ,0LUF +80w20% 100VDC
CAPACITOR=FXD ,01UF +B0s20% 100VDC
CARACITORGF XD L01UF +B0m20X 100VDC
CAPACITOR=EXD (1UF ##20X 50VDC CER
CAPACITOR=FXD {UFem20% SoVDC T4

CAPACITOR=FXD ,IUF #=20X% 50VLC CER
CARACITOR=FXD 2,2UF+e10Xx 20VDC TA

PIODE«FPWR RECT 100V
DIoDE=FHR 100V
DIGDE=PHR 100V
DIODE~PHR 100V
DIODE~PHR 100V

DIODELPHA 100V
DICDE=PHA 190¥%
DICDE=PHR 190¥
DICQE=PhR Ltaov
DICDEePHR RECT OOV

DI0DEwPWR RECT 100V

OIODE~PHR RECT 100V

DIDOE=PKHR RECT 100V 12A DOwd

DIODE=PHR RECT {00V 124 CQmi
LEDmVISIBLE LUMsINTE3OOUED IFaSoMALMAX

THYRIBTOR=SLR 2N41B6 YRRME200
DI0OE~PHR RECT 100V 44
THYRIBTOR=3CR gN41B6 VRAME2g90

FUBE LA 250V FASTeBLD 1,25X,25 UL IEC

RESIBTOR 1,76k 1% ,125% F TORO#m100
REMISTORTAMR 500 10% ¢ SIDE=ADJ L7=TRN
RESISTOR 10 1X ,12%W F TiwOe=10d
RESISTOR 316 41X ,125% F TCHO4={00
REBIATOR 422 1% ,125K F TCag+el00

NOT ASBIGNED
REBIBTOR 10 1X ,12%W F TCwOemiOO
RESTSTOR 316 1% ,125¢ F TCu04e100

CONTACT#CONN {j/WeFPD8TTYPE MALE OPSLOR

QRDER BY DESCRIPTION
OURDER BY DESCRIFTION
2950w5078
86T01a400014
B&T01w000E}

8670120037
86701420056
Bs701w20gsy

BH701wbO022

0160=2437
0i60=2ud?
01b0wgald7?
0lbQ=2u37
C160=2ul?

0le0w243?
ploQmpi3?
flbom@ul?
0lo0eagud?
0ia0=2437

ol60wus?
01p0m2437

S0bumot12
S060=0112
4254=4423
12514174
1251-2035
1251w ta

0360=1514

21990009

OQRDER BY DESCRIPTION
86701=0003}
8670100046

86701=60012

01602058
0160=2055
41602058
0lo0=4db4
18001 0%%0080A2

olog=ddpd
1500225x902042

MRTSY
MR7S1
MRTS1
MRTS1
MRTS1

MRS
MRS
MRTS1
MRT7S1
MR7S1

MRTSL
MRTSL
MRI12Y
“R1124
5082=4480

2NE1Bs
MRTS1
2NU1Be

352001

Clal /BuT(uifblaF
43p5%01

Clmi/BuTON1QRO=F
C4my/8wT0n3j6RaF
Cidonl/BaTOuig2Ral

L4=1/8uT0al0R0wF
C4ml/8ut0udibRuF

12910600

See introduction to this section for ordering information
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Model 8671A Replaceable Parts

Tahle 6-3. Replaceahle Parts

Reference HP Part
Designation Number
AJAgi t820=0126

AJAZyRY 19623203
ASA2VRE 19023404

ASAxFy 2110«0269

Description Mfr Part Number

IC 7818 v RGLTR To=d MCT81BCK

DICDEwZNR 24,9y 2% DOe? POw dw TO®s 081X
DIo0EeZNR 82,5y S% D0e7 PDW 4w TCE+, 082X

190232063
1902=3404
FUSENDLPER=CLIP TYPE ,28DeFUsE 2110e0269
ABA2 MISCELLANEOUS
BPACER=PRESSLIN 187 LN MAX 0Dy ,458 IN

0380=0b1T 0380=0617

A3A3

AT
AJAICR
AJAICS
A3AICU
ABAICS

A3AICH
A3AICT
AJA3CE
A3ALCY
ASAXCY D

AJAICYL
43A3c12
AYABCLS
AJAICLY
a3racist

A3AICRY
A3AICAY
AJABCRY
A3A3CAY
ASAICRS

A3AICRS
ASAICRY
ABARCRA
ASAICAE
AAICRLD

AJAZCR1Y
AJAZCRIZ

AJARFy
A3AIP2

434301
Avasaat
A3A3I03
A3A104
A3A3gS

AA30E
A3AYQY
ASAlGS
A3A3G9
AJASELO

ASAIR1
A3AIN2
A3AIRY
AJAIRY
AYAIRS

A3A1RL
AJASRY
AIASRE
AJASRS
ABAIRED

ABAYRLY
AMAIRID
ABALRLY
A3AIRLY
ASAIRLSE

0590=0%526
12000081
12%1=2313
27400003

&0d0=p239
50005043
S0u0=p8%0
A6701#00018
86701=000R%

8670180013

01802205
0i80=0118
0180=1Tde
01602199
0180=0228

0180=0116
p18owo228
Giepalisd
01603460
0160=2199

01800197
0180w0228
0160m0127
0180m0197
0140mu298

18840018
1884a0046
189004487
£905=0033
1901=0033

19050013
19010033
19010033
1990m0U04
1890=0404

1901=0033
1901«0033

2110u00%6
gt10=0003

18540004
1853=045]
1883=0042
10840400
188 4aguil

1884a0404
1854e0d0k
18840404
1854=000%
1884m0 039

075T=044}
PEL AT
ge1l=169%
0787a0418
0787ufidul

0757=03%4
06983150
060m3Uu2
0698a8Ub5
06986835

075702080
0797=0278
0s83=02¥S
Go98a3444
07870348

o N UR e w e Lo O WA O = -

o EWo < LT ] o® m N "Ry -~ o o @R e N RO

oe®oa -YOoOBao

e D0 e SCroavro

THREADED INSE
INSBULATOR=FLG
CONNEC TOR=SGL
NUTwHEX =W /LKW

LUBRICANT=GRE
piwep,C, BOAR
BOARD EXTRACY
HEAT GINK
INBULATOR

POSITIVE REGY

CAPACITOR=FxD
CAPACITOR=F X0
CAPACIYORFXD
CAPACITOR=FXD
LAPACTITOR=FXD

CAPACITOR=FXD
CAPACITOR=F XD
CAPACITOR=FXD
CAPACITORWFXD
CAPACITQR=FXD

RT«NUT 4=40 ,065=LG 387
«BYHG NYLON

CONT SKT ,04=iN=B3Cw8Z RND
R 10e32=THD .IESnIN-THK

ASE SIL
D ExTRACTOR
orR

LATOR ASMEmMBLY

L33UFsag0x ISVOC TA
6,BUF+miox 3SVDC TA
§5UF+=iD% 20¥DC TA
IO0PF +=S% 300VDC MICA
22uFseiDf 15Y0C TA

6,BUF+e10% 3SYDL TA

22UF ¢=10% 15VDC TA

LOSUF +alw20X L0OOVDC CER
LO0SUF +B0=20% 100vOC CER
10pF 45X 300YDC MICA

CAPACITOR~FXD 2,2uF+=l0% 20yDC T4
CAPACITOR=FXD 22UF+=10% LSVDC TA
CAPACITORFXD LUF 4=g0% 25vDG CER
CAPACITOR=FXD 2,2uF+mi0y 20VOC TA
CAPACITORFXD 4700PF +=20% 250vDC LER

THYRISTORSCR 2N43B6 VRRMEZDQ
THYRIATOR»BCR VRRMESY

LEQ=VISIBLE LUMeINTHIMCD IFU20MAMAX
DIUDE=GEN PRP 180V 200MA DQ=7
DIODE=GEN PRP 180V 200MA DOw?

DICDE-GEN PRF 180V 200MAk DOa¥
DIODE=GEN PRP 180V 200MA DOe?
DIODE=GEN PRP 180V 200MA DQe?
LED=VISIBLE LUMmINTRIOQUCD IFnSOMA=MAX
LED=VISIBLE LUM=INT=300UED [FaSoMAeMAK

DIODE=GEN PRP 180V 200MA 0O0=T
DIODE=GEN PFRP (80V 200MA [Ow7

FUSE sk 250Y FAST.BLO {,2%%,2%5 UL IEC
FUBE 34 2G0v FASTBLD 1,25%,25 uL IEC

TRANSISTOR NPN 81 TD=ig PDaIGOMW
TRANSIBTOR PNP gNI799 31 TOe=(8 PDRLoOMW
TRANSIBTOR PNP aNz904k 8I TOw39 POmapQMv
TRANGIATOR NRN 81 TO=18& POWI&OMY
TRANGIBTOR NEN $I PO®S 3y FTmSooxHZ

TRANSISTOR NPN 31 TO=yB PDE3poMA
TRANSISTOR NPN 81 TO=18 PDuRbOMW
TRANSISTOR NPN 31 YOwi8 PDW3IbOMK
TRANBEISTOR NPN 2NT08 31 Y0=18 POBZGOMw
TRANSTSTOR NRN aN30838 81 TO=39 PDmyW

RESISTOR 11K 1% 1254 F TCWOew100
RESIATOR 100 1% ,125W F TCwOem100
KRESIATOR .27 5% 24 PW TCH0+=B00

RESISTOR 419 tX ,125¢W F TCeOemipd
REBISTOR L1K 1Xx ,125% F TCs0+e100

RESISTOR 51,1 1% ,425H F TCROe=100
RESISTOR 2,374 1% ,12%0 F TCw0e=i00
RESISTUR 237 1x 1230 F TOm0e=100

RESISTOR 7,15K %X ,t25W F TCmo4aS0
RESIBTOR 3, 16K 5% L1250 F TUm0+=S50

RESISTOR 1K 1% ,1235W F TCe0eel00
RESISTOR §,78K 1X 1@5W # TCxQes100
RESIQTOR 2,7 5% ,2%W FC TCm=400/4500
RESISTOR 316 1% ,12%W F TCa0+eiong
RESISTOR 10 IX ,1250 F TCmO#el00

0590=0526
52000081
125i=2313
OROER BY DESCRIPTION

120
Fo00e904)
S0UoweBSO
BLT0leQ00Y0
8570100025

BaToiws0013

1500334x9038R2
150D6a5NG038E2
18001%6X%02082
0l60m2199

1500226Xx9015082

1500885x9035082
1500226901562
0160w3d80
D160e34b0
0l60=2499

1500225902042
1500226901582
G160=0127
1500225%902042
CobTF251HUT pMaRRelON

2Ny18e
c23oF
5082=4584
19010033
13010033

190120033
1904=0033
1903+0033
5082=44A0
5082=4480

19010933
1901=0033

3laone
312003

HCELER T
2N3799
2N29044
1BSdm0d 0k
1854e084)

1854mg40d
1684u0404
1880upu0d
1854=0005
aN1083

CH-[/B-TD-I[O!DF
Cinl/BuT0eil]eF
BWHZ=27/100wJ
Cimi/BaT0mbtIRnF
Cdmt/BuT0uli0zer

Ciuny/8uT0aBIR{aF
CYnl/BatQa2d7ieF
Cdmi/BuT0u23TRaF
0b9BeBULS
NCSSml/BaTRuliblel

Cin)/BuTOwl(01eF
CUm]/@=TUn1T78]nF
CB2TGS

Chul/8mTOn3 ORnF
Cawi/BeTOmlOROwF

See introduction to this section fox ordering information

BACKOATING INFORMATION IN SECTION V11l



https://www.manualsplus.com/

Replaceable Parts

Tahle 6-3. Replaceable Parts

Model 8671A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJASRLG
AJAIRLY
AJAIRLS
AJAIRLY
A3JAIRZ0

A3A3R2)
ASAIR22
A¥A3Ral
ASASREY
A3AIRRS

ABABR2S
ABAYR2Y
A3AIR22
AJAZR29
A3AIR3D

AJA3RYY
AJAINE
ASAIR]S
ASAIR}L
A3AIRDS

ASAIR3S
A3A3Ry?
A3AIN3S
ABAIR3S
ABAIRAY

AJAIRaY
ABABR4D
AYABRYS
A3A3RGD
A3ABRGS

AYAIRGS
AYAIR4T
ASAIRGE
AZAIRYY
A3AMRYO

AJAJRSY
AJA3RSZ
A3ASRS]
ABAIRSY
A3AIRSS

AJA3nSe
AJASRBT?
AYAIRSS
AJAJREY

ASAIRTY

ASAITRy
AJASTRG
ASA3ITPS
A3ATYPQ
AJANTPS

ABAIYR

A3AIGL
ATAIUR
AJASYS

AJASYRY
AJASVRZ
ABAIVRY

CT87w0278
069843162
G787w0du2
G75T=0438
06980083

075Tay3t?
06980084
07570278
0698=3b29
049820084

075Tw0d01
0811a1661
081fwibby
081tm1bb]
2757=0419

¢757=0420
069Ee3154
07570280
0690a8UbE
0698ub835

069826815
06830275
0b98a14dd
47570401
0757=034p

069843150
07570448
0p98u11%e
eTET=0a%9
16983150

Ge9Bs3150
0750299
0698=315%0
0638=B4bi
210023095

071570440
069820084
0498a440%
0757+0280
07570401

0698a3150
275T«0i438
0498e3nly
07970447

0837=0126

1381=0600
1251a0b00
12510600
1261=0600
1251=0800

12510600

182bupibl
1820m022)
1820=0223

1902=3174
1902=0b86
19023252

oro0d EwWwooso| OO0

0
2
2
2
0
3
]
3
7
[
[4
L}
1
0
2
&
9
2
L}
[}
&
]
[}
L)
5
7
L]
[}
3
0
b
3
i
]
]
1
[
0
0
0

RESIBTOR
RESISTOR
RESIBTOR
RESISTOR
REBISTOR

REBISTOR
REBISYOR
REBIBTOR
RESISTOR
REBISTOR

RESISTOR
RESISTOR
REBISTOR
REQIBTOR
RESIBTOR

RESIATOR
RESIEBTOR
RESIBTOR
RESISTOR
RESISTOR

RESIBTOR
RESI3TOR
RESISTOR
RESI&TOR
RESISTLR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RES19TOR

RESESTOR
REBIBTOR
RESISTOR
RESISTOR
REEIS8TORs

RESISTOR
REBISTOR
RESISTUR
RESI3TOR
RESISTOR

REQIBTOR
RESISTOR
RESISTOR
REBISTOR

THERMIBTOD

CONTACTwE
CONTACT=C
CONTACTSL
CONTACTw(
CONTACTeC

CONTACT=C
IC 324 0P
IC 301 CP
IC 301 9P

DIODE~INR
DIODE=ZNR

1,79K 1% (1250 F TLwO4el100
46, 4K 1x L1250 F TCE0e=100
10K 1% ,125% F TCRQ4eb00

S,l1K 1X ,125W F TCEOs=i0D
1,96 1% ,125% TCR0%elicd

F
133K 1% L1250 F TCmpemiGo
2,15K 1% L125W F TLwge=l00
Lo78K 1X ,125W F TCm0em100
270 5% 2w MO TCmO+e200

Zel5K 1% 4125W F TEmQeej00

1% ,125% F TCR0+e100
SX 20 PW YCaOwwBOQ
5X 2W PW TCe0o+wB00
EX 24 PW TCeOoewB00
1% ,125W F TCRO4wi (0

1% 1250 F TCxO4={00
4,22K 1% ,125A P TCMOseigo
tK 1% L1254 F TCwpewl00
942 5% 1254 F TCmo+=8g
3,16k 5% 125K F TCEQ+=50

3, 16K 5% 125 F TCmosm5o
2,7 5% ,250 FC TC®=400/e500
316 1% ,125W F TC®O+w100
100 £% ,12%W F TCu0#w100

10 1% L125W F fCm0+sf00

2,37k 1% 1250 F TCNOset00
619 1% 1250 F Temoemioo

10, 7K 1% 41250 F TCa0+=10p
562K 1X (1250 F TCmgeei0o
2,37K 1% 1250 F TCe0ewigd
F

2,37K 11X 1254 F TCwo4elco
6,19 1% 1250 F TCmoseipo
2,37K t% L1250 F TCmg4elno
L2,6K 5% 125K F TCBQ+aSp
TRMR 200 10X C SIDEwADJ 17=TRN

TS5 1% L1250 F TCuO4ei0
2,456 1% (125W F TCEO4ming
107 % ,125 F TCmoselgo
1K 1% 1254 F TENQ4el00
100 1% L1254 7 FC0em100

ReITK 1% (1250 F TCMOeal00
5,116 3% ,12%W F TCMOswiQQ
4T0 SX 2W MD Tdgew200

16,28 1X 1250 F TCmosnl00

R DISC {KwDHM TCRed, 4X/CwDEG

ONN U/W=POBT=TYPE MALE DPALDR
ONN U/HwPD3T=TYPE MALE DPSLDR
ONN U WP O8T=TYRE MALE DPBLOR
ONN U/WwPDST=TYPE MALE DPSLOR
ONN U/WePO8T=TYPE MALE OPSLDR

CNN U/WePJgTeTYPE MALE DPSLDR
AMP [4uDIRap
AMP Tow69
AMP TO=99

11V 85X pO=T PDW AW TCEe,062%
INB2S 6,2V 2% DD=7 PDE 4N

DIODELZNR 22,6V

2% DOe? PDW 4w TCEs 073%

Clnl/BaT0e]781aF
Clal/Betl=db42aF
C4nl/BaTlalg2=F
Cldel/BaT0sE]111eF
Clm|/BuTDulFb]aF

Cin] /BuTOn]3ijaf
Lami/BuTOugiTieF
Cha) /BeTOm]T81aF
0698e3629

Cidm|/BuTomg 51=F

Chal/8wTOml0LaF
BWH2=39/100m]
BrHZu39/100wd
BWHZ=3F/100md
Clul/BaTdebBiRaF

CHml/8mTOnT?SieF
Lhal/ButiaipdinF
Comi/BuTOmipOinF
0698m84b6
NCS55e)/BeTRalible=D

NC5Se) /BuT2a31biaD
Ce276%
Cldm{/BaTO0u31bR=F
Clwl/guTOmiOLwF
Clel/gatlulRO=F

CHm) /BmT0u2§7 1mF
Clwl/BuTQub L GR=F
Cin{/BaTQmyy72=F
Cam|/BmTo=Sn22wF
Clal/BuTOugdTlelF

Lini/BaTingd?inF
MFUCL/BwTOwb]VuF
Cdnl/8nTOmdiT1eF
0698«84bd

WIP20t

Ciml/BuTOu?501uF
Chel/BaT0m2151nF
Clws/BuT0mi07R=F
CUmt /BmtDmlgOs=F
C4nisBatOniyinF

Clu] /BuTOm23T 1wl
Ci4=1/B8wT0ub1]lafF
0698m3p34

Clul/8aTluib2inlF

DB3Tmdlge

1261=0600
125)1=0600
1251w0b00
1251=0600
125§=0600

12510800
LM3I24md
LMIa1A
LMICiA

19023171

DIGDE=INR 6,59V 5% DOw? PDA,4W TCR4, 022% 1902m004%

AJARVRY
DIDDEWINR INB25 6,2V 2% DOe? PDa,4W 14825

ASA3VAE

1902=0049
1902=0686
ASAZVRA 19023022 DIQODE=INR du.b4V 4% DO=7 POm 4N TCuw, 023K 1902=3082
ASASXRL
AIATAFR

2l10=p2869

FUSEHOLDER=CLIP TYPE ,250=FUSE
2110=0269

FUBEHOLOER=GLIP TYPE ,250FUBE
A3A3 MISCELLANEQUS

SCREWeMACH 2=5¢ ,25=IN=LG PAN=HD=POT]
WABHER=LK INTL T ND, 2 ,089«INeID
HASHEReLK INTL 7 14 IN ,256wIN=]D
NUTwMEXwDBL=CHAM 1/4w2BeTHD ,09WeINaTHK
PINIP,C, BOARD EXTRACTOA

BOARD EXTRACTOR
MOUNTING BLOCK, DIODE

2150e0269
2110=026%

oo - el W AN oo -]

QRDER BY DESCRIPTION
gl90~p0L4
2190=0027
CURDER BY DESCRIPTION
S000wS043

0520=0t2¢
2190=0014
21900027
9500051
5000=9043

S040ebB80
8670120038

S040wb850
84T01=20036

See introduction to this section for ordering information
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Model 8671 A

Tahle 6-3.

Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A3AL

AJAGCT
ASA4CR
A3AUCY
AYAYCH
AJAUCS

ASA4CH
AJAULT
ATA4CH
A340C9
A%adcLo

A3AaC])
ataaciat
AJAdcLy
AAUC LY
Ajhucys

86701=60014

0150=2199
0la0wp28
0180=1746
0180w2199
0i20-0228

01402199
0i80e0228
0180=1731
01603460
0180e§T46

0160e0127
01600575
01b0en127
014pe0127
0160=3460

NEGATIVE REGUL

CAPACITQR=FXD
C4PALTITOR=FXD
CAPACITOR®XD
CAPACITORFXD
CAPACITOR-¥XD

CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR»F YD
CAPACITOR=FYD

CAPACITOR=FXD
CAPACITOR=FYD
CAPACITOR=FYD
CAPACITOR=FXD
CAPACITOR=FXD

ATOR ABSEMBLY

J0PF +e5% 300VDE MICA
Z2UF#=10% L3YDC T4
15UF¢=10% 20V0C Ta
30PF +=5% 300VOL MICA
2AUF+m10K LEVDC TR

3QPF #+a5% 300VDC MICA
22UF+=10% 15VOC TA

4, TUF+»50% S0¥DL TR
JOSUF +80=20% 100vDC CER
1SUF+e1G% 20VDC Ta

1)F +=20% 25vDC CER
J04TUF #=20% SOVDC CER
1Ur +=20% 25VDC CER

1UF +=20% 25VDC CER
LOSUF +8d=20X 100VEC CER

d6TCi=60014

pi60=2199
190D224x901582
1500158X902082
Olb0=219%
1500226%901582

0r60m2|9%
1500226X901582
1500475X90%5082
01&alda
1%00156K902082

Olbg=0i27
0lb0m0STS
olbg=0t27
olgo=pia?
0160=3460

1901=0033
1901=0033
1901=0033
1901=0033
19041=0033

1901=0033
19010033
1901w0033
19010033
190120033

19010033
1904=0033
1901=0862
1901w0662
1990w0404

DIODE=GEN RRP 180V 200MA DQe7
RIODELGEN PRP 180V 200MA DUe7
DIODEBEN PRP 180y 200MA DOe?
DIODE=GEN PRP 180V 200MA DJe7?
DIODEGEN PRP 180V 200MA DGwY

ABAUCR]
ASAUCHZ
AJALCRY
ABAuCRY
ASA4CAY

AZAACRS
ABALCRY
AJAUCRS
AJAACRY
ASAUCN10

AJALCRYY
Adhdchyd
AJAUCRID
AJALCRIG
AJAUCRLS

DIODE=GEN PRP 180V 200MA DTaY 19010053
DIDDE=GEN #RF 180V 200Ma DOe7 1903=0033
DIODE=PWR RECT {00V &4 MRTS
DICDEwPWR RECT LO0V 64 MR7S1
LED=VISIBLE LUMeINTW3OQUCD IFMSQMA=MAX Lo82=4480

LED=VISIBLE LUM«INTa300UCD [FuSOMAeMAK Sopdndigl
DIODE=PAR RECT 100V &4 MR7SL

LED=VISIBLE LUMeINTN30OUCD IFuSOMAMAX 5082e4480
DIODE=GEN PRP 180y 200MA DC=T 1903=0033
DIODE.PWR RECT 4ooV 7%50MA [Qwdy 19010159

1990=040d
1901a08e2
1990w0 404
19010033
1904=0159

Al B (D bl O

ASAUCA L bo
AJAUCRZG
AJAUCAZS
ABAUCRZO
Azhacaa?

A3AQry
Adalr2
A3AUP3

NOT AS8IGNED

THYRISTORL3CR 2NaL 84 VARME29Q
THYRIATOR=ACR 2NA{B6 VARMEZQ0
THYRISTOR=8CR 2N43186 VRRMN200

FLLRE-T]
gnu B
ENdlBe

21100083
2l10e0043
312008

18800018
188420018
188de0018

21100083
2110=0043
2110=0010

Fust 2,54 2%0v FagreBLp 1.25%,25 UL IEC
FUSE 1,54 250V Fa8TeBLD 1,25X,29 UL IEC
FUSE %A 250V FASTeBLO 1,2%%,.2% UL IEC

o

ABAUK1 0uv0epF1b RELAY=REED (A SgoMa SgyDC SyOC=COIL j0vh IELTLEYLENY
A3AGGY
S 1YTT]
ABAUQS
A3A4Qy

A3hyas

[RLLI-L]
Adaaqy

TRANBIATOR NPN 81 TOwi8 PDEISGMW
TRANBTSTOR NPN 81 PDES,BW FTHBOOKHZ
TRANSJSTOR PNP 81 TOw39 PORGOOMH
TRANSISTOR PNP 2N3251 81 TO=18 POm3sgMy
TRANSIBTOR NPN BT TO«39 POmiW FTsiSQMAL

18%4uOUQk
188 4mQUdt
1083m0001
2N3251

1854m0271

{88dwodu0u
1854»0udy

1854a0004
1854e0ddt
18530001
1853=0007
18Sdege?!

E- R LRy 1]

18%0=p494
18540404

08111552
0757=ga2y
07%T=pase
075%«02680
069024838

069804835
0698a4838
p483=p27%
0s98.3444
(78720340

13Te02890
075Ta0u428
t698=3447
0638a3u44
6757=0346

TRANSISTOR WPN 8] Tgwi8 PORI6OMN
TRANSIBTOR NN B3I TO=18 PlmlalMA

BAHR=9/16=y
Cdu)/BuToudgSR=F
Clui/B8at0ulif]juF
CAul/BatO=l00iaF
NCSSwi/BnTdnBlélmD

[RTYLY
AYAURD
AJAURYS
AdAupd
LR LITH]

Ashape
A3har?
L LLLL
A3AuRe
LR LULEIY]

RESISTOR %6 5X 2w PW TCRO+=8¢0
RESISTOR 825 1X 1289 F TCmgem10p
RESIBTOR S,41% 1% 1250 F tC00+a=t00
RESISTOR 1K 1% ,12% F TLwges100
RESISYOR 3,.16K ,5X 125w F TCR0+afD

RPN -] (-3 -]

NCESwi/But2udlbleD
NCSSwi/BuTudlbiel
CB27GS
Cda}/BaTonl|tRar
Cdai/8ntOnlOROwF

RESISTUR 5% J125W F TOROeaBD
RESIETOR 3,16K ,5% 135K F TCEQ4wS0
RESISTOR 2,7 3% 25Kk FC TCwedoo/v500
RESISTOR 316 1% 1250 F TCoosel00
RESISTOR 10 1% ,125M F TCupsw-100

RESISTOR {K 1% 12%5W F TCEQ4=100
RESISTOR 1,62K 1X ,125¢ F TCROs=i00
RESISTOR 422 L% 1254 F TCwOesig0
RESISTOR 316 1% ,12%4 F TEWO4wigd
RESISTOR 10 1X ,12%W F TCE0+e100

Cldui/BaTOnlogl=F
Cdai/8uTOmlb2lel
Clmi/8mtOml22A=F
Clw)/8mTOu3lbRalF
Ciw) /BuTUnlCRO=F

IS LYLIT
A3A4R4R
AYA4RLD
AShaRLd
AJAGRLS

W e W DO o

Cdml/BuTO0n]lb6RuF
8WHIe02/100e]

Chei/BuTOmlg]l=F
Llin)/BuTOngBY2nF
Chui/Ballalolef

ASAUR1S
AJAURLT
ASAURLS
Alhanie
Athurde

ABAURZY
ABAGR22
AYAURDS
AYAURZY
AJAUR2S

[ITLER TN
LR ENT T 1]
07570280
4983449
07157=0280

RESISTOR 316 1% ,125w F TCs0emid
RESTETOR 8% 5% 24 Pw YL®dewhO0
RESISTOR §K 4% ,125W F TCmO+=iC)
REBISTOR 28,7k 1% ,125W F TCmOe=ig0
RESISTOR K 1% ,1254 F TCaDe=100

Cinl /BuTOwi(0ReF
Clwi/Bul(min0iar
LLELLFSELA]
0698=8464
NCSS=L/8mTRulibi=D

G78Tapdag
0718Tepl42
ont1e1552
d698wBUbd
069825535

RESISTOR 10K {X 125K F TCWO+=l00
RESISTOR 10K 1X ,125W F TCwoe=100
RESISTOR ,%56 SX 2» Pa Tisde=B00
RESISTOR §2,6K ,5% ,12%« F TCE(O+eS50
RESISTOR 3,16K ,5% 125k F TCuO+=80

WMo o0 et O e O =

See introduction to this section for ordering information
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Replaceable Parts Model 8671 A

Table 6-3. Replaceable Parts

HP Part
Number

Reference

Designation Mfr Part Number

Description

=K

NCS5Sm)/8uT2mdlbyeD

AShGREe
AJA4R2T
AJAURTS
A3A4Rz9
AJA4R3O

ASA4Ry1
AsA4n3z
A3A4R3Y
AVAURZY
A3AURES

ASAURZH
ABAURY?
A3A4RIS
A3A4N39
ABAU4nGg

A3AdR41
Azhinu2
AJhiRdy
AJAURGY
ASAYRUS

AYALRUG
AShiRdT

06986835
048320275
06983444
075Tan3ds
06983150

06983150
0812=0066
N85 2a0066
0nl2w0086
0757a0280

0787apudd
LTLLTTY B
06987050
069844853
0HR3=0275

0757w0dd)
th98w3189
G75Tw0d0]
¢757egd0d
0757=0401

07570284
0787e0442

o b DD O B g LR ALE-X- ] st e @ O A= OO

RES18T0R
RESISTOR
RESISTOR
RESIBTOR
REST3TOR

RESISTOR
RESISTOR
RESISTOR
RESISTLR
RESIBTOR

RESISTOR
REBIBTOR
RESISTOR

X, 16K 5% 1250 F TCwoeaS0

2,7 5% 254 FC TCE=400/¢500

& 1% 1250 F TCwO0#=100
10 1% L1254 F TCEQ4wi00
2., 37K LX L125W P TCEOe=100

2,37K 1X L1250 F TCm0eeiD0
+33 5% 2w PW TCEC4=B00
«33 5% 20 PW 1CeQemBro
«35 5% 26 PW TCRO4=B00
1K 1% (125K F TCE0+ei09

8,25¢ 1% 1254 F TCHQew10D
I,08K ,5X L1250 F TCRO¢=50
4,48K ,SX 125K F TC80+aSg

CB27G5

Clml/BaTd=IibRay
Clm]l/8aTQwiQROwF
Cldmsl/p=TOm23T1aF

Cda) /BaT0u2IT1aF
BAHE»33/100my
BWHE=33/100w)
BWH2e3%/100=]
Clal/BuTOui00leF

Cidul/8utOmBRSinfF
NCSSmi/8nTRudlb]leD
0698=T050
NCS5u]/BuTRuTbB]=D

RESIATOR 7,684

5% L125W F TCugeeSO

REBISTOR

RES18TOR
RESLATOR
REBISTOR
AEBISYOR
RESISTOR

RESIATOR
RESISTOR

2,7 S% 25 FC

B,25K 1% 125w
316K 1% 125K
100 1% 1250 F
100 1% 1254 F
100 4% ,125% F

TCwed0G /4500

F TCu0+mlon
F TCo0saion
TCR04mi00
TCO04mitd
TCu04etlo

1K 1x% L1280 F TCw04ey00
10K §% ,125w F TCo0em100

{8276s

Cldmi/8mrimépsiaF
Cdal /Batimllb2nF
Cldm]l/Batin]llaF
Cdml/8uTOnlgfaF
Cdmy/8uTQuiolaF

Gl /BaTlut001aF
Clnf/BuTOmlQ02nF

(25tapho0
LE51l=0600
1251=0600
1251e0400
1281=0600

CONTACT=CONN UsRaPOBTLTYPE MALE DPSLDR
CONTACTeCONN UsWePOST«lyPE MALE DPALDR
CONTACT=CONN U/WuPO8TTYPE MALE DPALOR
CONTACT=CONN UsWePO8YaTYPE MALE DPSLDR
CONTACTCONN U/WepQBTeTYPE MALE DPSLDR

ASALTRY
ASAGTPZ
AJAQYPY
AJAGTRG
A3AQTPS

1281=0b00
12510000
1851=0000
1284=0600
1281=0600

10200223
18¢0=0223
1820m=0223

1902=002%
1902=3171
190223330
1902=0049

2110apes
2110up69
2ilgeo269

occoOoo

LM301A
LMIO§A
LM30ka

1902=0025
19023171
1902+3330
1302m0049

IC 301 QP AM2 Tpu®9
IC 304 DP AMP T{wg9
IC 305 OF AMP Tow99

A3A4UY
AyAay2
ABAHLY

AJAUyRY
AJAdyRY
AShavRs
AJAUVRE

DIDDEINR 10y 5X DOwY PON_ Uy TCWe, 06%
DIODEwZNR 11V 5% DO=T PDE,UN TCut,062%
DIODE=INR 44,2y 2% DO=7 PDs, 4y TCm4,081%
DIODE=ZINR 6,19V 5% DOw? PDaE_iW TCwe, 022X

FUSEHOLDEReLLIP TYPE ,2%DuFUSE
FUBEHOLDERCLIP TYPE ,25DeFUSE
FUBEHDLDEReCLIP TYPE ,250=FUsE

2110=026%
211020269
2150=0269

AShaxFy
AJhuxFp
AYhuxFy

0
0
0
L]
?
0
2
0
0
0

ASA4 MIBCELLANEQUS

§5000e9043
S040w6850

86T01=60015%

5000+904)
Souom6880

ABAS 8470160015

RPIN$P,C, BOARD EXTRACTOR
BOARD EXTRACTOR

DAC ASBEMBLY(DIGITAL»TO=ANALCG LONVERTER

AJASCY
AdArsc2
AANCY
AJASEH
ALASCS

ASASCH
AJASCY
A3ASCE
AyAsCH
ANASCLO

AJASCYY
ABASC12

ASABLY
A3ASL2
ASASL3

A3A80y
a3asoat
TN
ATAS04G
AIAEGE

AlA!aoT
A3ASQY
A3ASqe
AJASQY
Asasgiot

A3AS01Y
A3A5012Y

AJASRY
A3ASR2
AsABRY
AIASRY
AJASKHY

0160»209%8
Qlsde=0228
0i60np055
Qisow0229
0160m2055

G180wp116
G180=31Ty
016002055
0i80w1731
D1b0m2055

0180214y
0160w0160

9100e184y
9100wit4)
100wtbdy

14530007
185300451
1883=quly
188kapiog
188um0uTSs

1883u0451
t88d4moa Ty
1883=0007
1883=0051
1883=04%)

185320007
18830451

[T YREIETL]
0811=3388
2100wt 084
R100e1448
P608e34y?

O 00 D - e

= oo mww A~ VMANEN Mo~ O0o (7 X 4 o O OB

CAPACTITORFXD
CAPACTITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITORSFXD

CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=FXD
CAPACITOR=PYD

CARACITOR=FXD
CAPACITORFXD

COILeMLD 240UH
COIL=MLD 240UM
COlLaMLD 240UH

TRANBISTQR PNP
TRANSTBTOR PNP
TRANSISTOR PNP
TRANBISTOR NPN
TRANSISTOR=DUA

TRANSISTOR PNP
TRANSISTOR NPN
TRANBISTOR PNP
TRANSISTOR PNP
TRANSISTOR PNP

TRANSISTUR PNP
TRANSISTOR PNP

RESIATOR 3,55k
REBISTOR T,2K
REAIBTORwTRMR
RESIATORaTRMR
RESISTGR u2@ 1}

JO1UF »80e20X% 100VDC CER
22UF+=t0% 15VDC T4
JOL1UF +80=20% 100VDC CER
33UF4=10% 10VDC TA
+01UF #80=20X% 1ppVDC CER

6,8UF+=10% ISYDC Ta
q,TUF+=10% 50yDC TA
JOIUF +80e20% 100VDC CER
4,70F+w10% SOVDC TA
JO4UF +B0e2DY 100VDC CER

3,3yFe=10% SOVDC TA
B200PF +=g0X 200VDE POLYE

5% OWeS 1550, 375LG-NOM
5X Dwes , 580X, I75LGaNOM
5% ameS , 1BSOX,3TSLEaNCH

2N3251 81 T0e18 PDENbOMM
2N3799 Bl TOw1B PDE3GOMW
2N3T99 BI TO0si8 POWYaoMN
3] TOwid PORZooMM

L NPN PDaTsoMW

2N3799 SI To=18 PRE3HOMK
81 PORIiOMA FTR{QOMHZ

283251 91 To=18 Pom36CMW
2N3799 81 YO0=18 POmasMu
2N3ITI9 §1 TOwi8 PON3EOMM

2N3251 8] TOwi8 PDu3&OMW
gN3IT99 8@ TO=l8 PDR3AOMW

A% L0290 PHA TCMO+wS
21% L029W PHH TCwQewS

100 8% WW SIDEwADJ 22=TRN
200 5% WN SIDE~ADJ 22eTRN
% 125K F TCE0e=100

¢160m2p3s
150D226X901582
0560=205%
1500336X9010B2
0f60=2055

1500685%903582
1500475x9p5062
01602055
150Du75x905082
016042058

1500335905082
0160=0160

Fic0welbul
9100=1b4y
F100m1bH]

2N325)1
2NITI9
eN3Te9
1854w=0a04
19%4=0473

eNIT99
1854=p474
AN32S)
2N379¢
2NITe9

2N3251
2N3T99

0811=3404
08)i=3358
3057P=inldl
J05TYwi=20L

Ciwl /fBuTOmGRERF

BACKDATING TNFORMA

See introduction to this section for ordering information
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Model 8671A

Table 6-3. Replaceahle Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AYASRL
LYASRY
AJASRS
ABA%RY
A3hSalg

AJASAY Y
[SLLITY
AYASR{Y
AZASaL4
ANASRLS

AZASR14
A3ASRLT
A3ASR1A
AJASRYO
a3ABRa0

A3ASpay
AJASR22
ASASR2)
AZASR24
AYABR2S

A3A3a2e
A3A%R2T7
AJASR28
AYASR29
A3ASR30

AJASRIY
A3ASR32
AJASRAZ
AJASRIY
ABASRIE

L3A%RTS
A3AER3Y
A3ASR3S
A34%R39
A3ASRUQ

AJASRAL
AMASR4D
A3ASRUY
AYASRYY
AIA%RYS

AJASRGS
AYASRYT
ASASRAS
ASASRAY
A3ASRSD

ALASRE,
AyAcpsy
AJASRS}
AyASREY
AJASRSS

AJASRS,
AJASRYT
A3ASpse
A3aSnSe
A3ARAN0

[RLLITTY

A3ASTpY
A3ASTRPR
AJASTRY
AJASTRY
AJASTPY

AJAB
ATASL
IETLIV
AYARyy
AYAEYS

L3 LI
A3Asy?
AJASUS
LI
L3 LLIY.

ASASYR|
ASASYR2

06980083
0698=315%
2757=02%0
0757 w0d0}
075T=0438

00113387
07570438
2100=14682
0811-335%9
0811=33587

06987879
0811=3359
fl100=16%u
0811a33%9
2100=16%8

08113360
2100=1656
0811=338)
2100w10%8
08112919

0811=2037
08113235
06986358
2100a1656
0811el185

0811+338%
0811=3138
0811=p6d?
06988110
0B11=3362

06908a3%193
0811=3359
0698-3735
0b3B8=3220
0698=3199

D6%8a32})?
2100.1856
08112095
06983153
049840083

07%7=cu458
Q757=0438
078Tagule
0757aguleé
(L ESTEL L]

08113156
06985358
07%Tmo428
07ST=0lUk
0811=3325

07%7~0394
075Tapd21
078T=0290
08983456
Ou9Ba3asy

07571094

12n1=0600
1251w0600
12510600
1251=0b00
12510600

182ba00%92
1826026}
1826m028)
1026e026)
1901=101t

1901=1011
t90twi0yl
18200668
Leg0=pboB
1820e0608

1902=062%
1902e0244

COBOE NO@BW-d _wmounms]| TO

~d Al g L X -] e 0 S & p WO D W WO N

Oy — g

& WU e o

AN EE EEEEN OO oSO

oo

REBISTOR [,96K 1% ,12%% F TCuO4=i0d
RESIBTOR 14,TK (X 1254 F TCmpéeigp
RESIBTOR 6,19K 1% 1250 F TCmg4mioo
RESISTOR 100 1% ,1254 F TCE04w100

RESISTOR 5,11k 1X ,1254 F TCm0+4m100

RESISTOR &,25K ,iX .02%% Pww TCoOewS
RESIBTOR 5,11K 1% 125w F TCmO4aiop
RESISTORaTRMR S0K 5X wn SIDEwADJ 22aTRN
RESISTOR 12,5K 5% 0@5W Pwn TCE04aS
REBISTOR 6,25K 1% 0250 PWw 1CE0+4e5

RESTSTOR {4,3K (% L1250 F TCwp+=295
REQIBTOR 12,3K (1% 02%3n Paw TCHO#wS
RESISTORaTRMR {00 5% Wi 3IDE=ADJ 22~TRN
RESISTOR 12,5% ,1X% 025W Pwi TCRG+aS
RESISTOR=TRMR 300 5% Wh SIDE=ADJ 22=TRN

RESIATOR 25K ,t% ,025W Pun TEwOeuS
RESISTOR=TRMR 500 5X WW 8IpE=sDJ 22=TRN
RESJOTOR 0K 1% ,02%5H Phw TCwOswS
RESTSTOR.TAMR 2K S% WA SIDEwADJ 22aTRN
REBISTOR 100K 3% 125w PHW TC0+eS

REBISTOR 2,4K 1X 25 Pun TCROewiD
REBIBTOR 7,5K 1X _0o%W Pww TCwoéeig
RESIITOR 100K 1% 1250 F TLHnem2S
RESISTOA=TRMR E00 SX WW BIDE~ADJ Z2TRN
RESISTOR LOK ,0L% J912%n Py TCEQ+=10

REZSISTOR 12,5K ,1X ,025W PWW TCWO4wS
RESISTOR 2%% 1% ,062W PHW TCu0+wi(
RESISTOR 50K ,1% L0624 Paw TCROsmip
RESIBTOR 10K (X ,IN F TCEp4mid

RESISBTRR 829 1% 025k Pww TCWQOe=10

RESISTOR 10K ,25% ,12%W 7 TCE0eeS0
RESISTOR 12,5K 1% .025W Pun Tiw0sal
RESISTOR 25K ,25% L123%W F T(EO4a(O
RESISTOR 0K ,25% ,12%% # TCmQ+¢=sS0
RESISTOR 100K ,25% ,125W F TCwpeeSg

RESISTOR 5K ,25% 12%W F TER04e50
RESISTORaTRMR 500 5% WW 3IDEwADJ 22=TRN
REJIATOR 422 1% D620 PWH TLWoewi(
RESISTOR 3,683K 1% ,12%% F TCwOe=i00
RESISTOR 1, 96% 1% ,128W 1CR0eainD

RESISTOR S1,.4K 1% 1254 F TCNO#w100
REBISBTOR $,11€ 1X ,12%% F TCw0e=100
RESISTDR 5,11K 1% ,128W TCROvaigO
REBIBTOR 5,11K % ,125W T7C®04el00
RESIBTOR 5{,6K (X 185k F TCWO+wio

REGISTOR % 9K (% 0620 PHK TCN)ees
RESISTOR 100K 1% 1250 F tCM04e2S
REBISTOR |,62K 1% L1254 F TCBOeaino
RESISTOR 10 1% ,125W F TCw04={00

RESIATOR 312 ,1% 082N PiW TCEQee10

RESISTOR Si,1 1% ,125W F TCeQeslOD
HESISTOR 825 ty 1250 F TCSQeai0D
REAISTOR &,19K 1X 125w F TCwoseigQo
RESIATOR 287K 1% ,125W F TCuo+el00
REAYSTOR 2tSK 1X ,12%K F TCulewl00

RESISTOR 1,4TH IX 1254 F TCEOew100

CONTACTMCONN Usn=pOgTeTYRE MALE DpSLOR
CONTACT@CONN U/WwPUSToTYPE MALE DPSLOR
CONTAGTSCONN U/W=pQ8T=TYPE MALE DPBLOR
CONTAGTmCONN U/WaPGBTaTYPE MALE DPBLOR
CONTACT@CONN U/WaPGET=TYRE MALE DPBLOR

IC QP AMP TOw9%

1L 741 OP AMP 7099

IC 7d1 QP AMP Tpw=s9

IC 741 OP AMP TpeB9
DIODEwARRAY VF QIFFREMY

DIODEwARRAY VF DIFFaSMY
DIODE=ARRAY VF DIFNFESMy
IC BFR TTL NON=INV HWEX 1=INP
IC BFR TTL NON=INY HEX 1mINP
IC BFR TTL NON=iNv HEX {=INP

DIODE=ZNR 1N829 6,2V 5% DO=7 FDu,284
DIODE=INR 30,1V S% O0=i§ POSiH TCm#,075%

Clal/datyaifb]ay
Clhmi/BuTOuiUTEuF
MF4C]/BaTomb1¥]wF
Cdul/BuTOm](l=F
Cdm]/BaTOn5)]1eF

0By1=3337
Clm]/BaT0uS]{]leF
3057p=1=503
plil1=3159
98113357

MFGCL /BaTFu)dlGaF
0811e3359
3057PelwiOl
08113359
3057Pw1=501

0811=3360
3057p=1e50L
0813361
3057Pm1n202
BRT0el/buCni(03ag

143mDwddiaF
140=1720=7801=F
0L9Bwb 358
J0STPel=80]
100m| /20wl 002eT

0611=3359
1linl/sloe2502n8
D811ep&d?
S02311/8eT13=1002=F
08113382

06983193
ga11=3389
PMESSe]/8aT2m@s0dng
dpwaslzdo
Qb98n319p

06983217
3057PelnS0¢
1350u]/1bulIudz2Rad
Cluj/8al0nldlieF
C4nl/BaTlaifbiaf

Clal/BuT0nSl123=F
Chwl/BaT0=S111nF
c“-l/a-TQ-sllﬁ-F
Chul/BaTOuS111np
Cliul/ButimBliR2aF

0811-3356
0498ab358
Cimi/BulOuibglaF
C4mi/@mTOm{QRO=F
08313325

CAdwl/a=T0=5)R]=F
Cdal/BaT(m8aS5RaF
MFUC1/8uTlub]9aF
Clm] /BaTQu2BTIaF
CAml/BuTOm2i8}nF

Cidm]/BmTOuid?imF

1251=0600
12510600
1251=0600
12510600
1251%0600

18260092
1826up2bl
iBghepph)
{82&=026]
§90i=1011

190lejt1
1901=1011
SNT4OTN
SNTAOTN
ENTA4QTN

1N829
1902=02404

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJAe

L
AJheC2
ASASCY
A3ALCU
ASAGLY

A3heLe
AJAGC?
AJAbCH
AZAeCH
ABhetCio

AJAGCLL
AJABCY2
A3A6C1S
ASAGCIY
AAsCis

ASAeCLe
ANASCLT
A3ABCYS
A3heCHe

AJAGCAL
ASAGCRR
[3LIT-LE
AJAGCRY
ASABCRS

AJASCRS
ASAGCRT
AJAGCRE
ASAGCRY
ABAGCRL G

AJABGALY

A3AaGy
AJAGR2
ASAe0}
AShbaU
ASAbpY

A¥A0e08
A3Ae0Y
AShend
ASAgpd
ASheQ10

svaegisf
ASABOL2
A3Aen13T

AJAGRY
AJAGR2
ASAGRS
A3AeRY
ASAGRS

A3heRe
AJAGRY
AShgRe
AJAgRO
AJAGR10

A3A6R11
AJAbRig
AJAoRis
AShsR14
A3AORLS

ABABR1S
AJAsRLY
LTI
AJAGRLS
AhJABRRO

Asheny
AlhoRdy
A3AbR23
A3AeRRy
ASAbR2E

9000904
S0U0=bl%0

BaT0iwB0014

D4b0e3USy
0150a17314
0180wpilb
014600574
018pe0iib

016034351
0180m2139
0tbne3usy
01b0=3452
0130=0229

0lb0=30%1
01b60w3U%Y
0L80w0ifT
0180=0228
Ote0=1Tab

0160=3451
0Llb0w3Ubd
0160345y
01by=38TT

19010033
1901=0040
19010040

1901=0033

19010033
1901=0033
1901=0040
19010033
19010033

19010040

1850a0237
1880=0d04
18500022
1850a0232
18530038

1854n0d0d
18530007
1854=0022
185Umu?s
1853=0007

185320451
18530052
1883m005)

07570050
0698444932
0797=0440

0Y8Tandd0
069820083
0698=344p
075 Tw0didd
07xTa0dss

0e98m31%Y
0757442
FLLLER TN
07870401
15 T=pidl

0811=3440
GT9TmpidbS
075 7Tm0ldk2
G7ETw04U2
[ IYITRSL 1

069843158
07870290
0737«0)46
0811=2938
2100w063Y

B B B N L] e N A= R W OO e e i T = ol = O

=N Eo -~

B eall 5 l-]

- 00 30 E- - .17 o Ry~ O~ e Lol

=R X TN T o)

A3AS MISCELLANEOUS

PINIP,C, BOARD EXTRACTOR
BpARD EXTRACTOR

yT0 DRIVER ABSEMBLY

CAPACITOR«FXD ,03UF +8Qe20X 100VOC CER

CAPACITOR=FXD 4,7UFe=10%
CAPACITORaFXD &,8UF+=10%

sovDC Y4
35vDC YA

CAPACITORFXD ,022UF +s=20Xx 100VDC CER

CARPACITOR=FXD 6,8UF4n10%

asyhe TA

CAPACITOR=FXD ,p3UF *80=20% §0QvOC CER
CAPACTITORFXD 10UF+w20X 6OVDC TA
CAPACITOR«FXD ,01LF +80=20% 100vOC CER
CAPACTTORWFXD ,02uF +=20% 100VDC CER
CAPACITORWFXD 33UF¢=10X 10VDL TA

CAPACITORaFXD ,01UF «8Q=2oX 100VOC CER
CAPACTITOR=FXD ,01yF +8Q=20% 100vDC CER

CAPACIYQR#FXD 2,2UF+=10X

20y0C TA

CAPACITQR=FXD 22UF+w10X% LSVDC TA
CAPACITOR=FXD 1SUFe=10% 20Y0C T4

CAPAGITOR=FXD ,01UF +80=20% 100VPC CER
CAPACITORGFXD ,0SUF +80w20X 100VDC CER
CAPACITOR=FXD ,01UF +B0=20% 100VDC CER
CAPACITOR®XD 100PF +md0% 200VDC CER

DIODE~GEN PRP 180V 200MA
DIODE=SWITCHING 30V SomA
DIODE-SWITLHING 34V SoMA
NOT ASSIGNED

DIODEGEN PRP L80Y 200MA

DIODEGEN PRP 580V 2o0MA
DIUDEWGEN PRP 180V 200MA
DIODE«8HITCHING 30y SomA
DIODE=GEN PRPA 180V 200MA
DIODE«GEN FRP §80Y 200MA

DIODESHITCHING 30V SOoMA

00=7
2N§ DadS
2N8 DOe3S

O0w?

P0a?
COw?
NS Dpe3S
bO=7
RO=?

ZNS DOe3S

TRANSISTOR NPN TOubb PLWROW FTRIOMHI

TRANBISTOR NPN
TRANBISTOR NPN
TRANBISTOR NPN
TRANSISTOR RNP

TRANSISTOR NPN 8
TRANBISTOR PNP
TRANSIBTOR NPN
THANSISTOR=DUA
TRANBISTOR PNP

TRANSISTOR PNP
TRANSISTOR PP
TRANSIBTOR PNP

TO=18 PDE3SOMY

TOw3® POATOOMN

TO=3% PDWiy FTHi8MHZ
TO=3% pPLEiN FTWiQOMAZ

1 TCey® PRR3HOMNA
2N3251 §I TOw18 PDS3eQMA
31 TOm3% POuTOOMW
L NPN POETSQMy
EN325! 8] to=18 POS36OMA

2N3799 81 TOw16 PpadeoMW
2N2904A 31 T0e39 PORSOOMA
ZN3799 8] TDa18 PDm3b&oMA

RESISTOR
RESISTOR
RESISTIR

RESIATOR
RESISTOR
RESISTOR
RESISTOR
REBIATOR

RESIATOR
RESISTOR
RESIATOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESIATOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR

NDT AS2IGNED
NDT AB!IGzED

K 1% 1250 F TCugemi00
32,40 1X L123W F TLEpemipd
7. Ex 1% J125W F TCEQ+eldO

T8K 1% ,125W F TCEOeelOg
1, JI8K 1% JA25H F TCugeatigg
1‘6 18 L1250 F TCo0em100
10 1% ,42%K P TCapesig0
100K 1% ,125W F TCRO#m] 0

19,6K 1% 1254 F TCw0w=l10Q
10K 1% L1250 F TCRO#=100
196 1% 125K F TCHO4=100
100 1% L1255 F TCAg+e=100
82% 1% 1254 F TCageato0

125 1% 254 PH TCm0en2

100K 1X (1250 F TCeoewing
10X 1% (12%W F TCaQ4=100
10K 1% L1250 F fraces100
q,64K §% (125W F TCEO#mi00

Y, BUK X 125w F TCe0euif)
6, 19K L% L1250 F TCwOemigd
10 4% 1254 F TesOewion
15 41X 5K Puy TCRO4eS

RESIATOR=TRMR 2K 10¥% C 8IDEwalJ 20wTRN

S000e9(043
S040=6850

BuT01=s00]b

0tagwids|
1500475x90508&
1500685x903582
0lbQeD57é
1500685193532

plbg=3u5]
&9F17767
0tbQu3as]
0ls0a}as2
1%500336x901082

0160e345Y
0ib6Ce345)
150D225x%02042
150p226x901582
150015eX902082

LIE LR L)
G160w3450
Clbp=3usy
Cletwdbr?

1901«0033
1901w00H40
19010049

1901=0033

1905w0033
1901=0033
£908w00U0
1905wp03}
190890033

1904=gQu0

18540237
18540404
817843

1884eg232
1853=0038

185L=0404
n3asy
817843
1854u0UTS
283251

2N3Tee
2NZ904A
2N3?89

Cimi/BmY0wdd2e=F
Ciwi/Betoalit2aF
Glml/Butl=750]aF

Cimi/8uTDuTS01af
Cldwl/8aTOni b1 F
Clal/8aT0=]YoRaF
Ciul/BatOm]QROaF
Ciul/BaT0alQ0leF

Chei/BeTm]Fbdnr
Chul/ButGnliinF
$4si/BaTlnl9bRaF
Cowi/BwTmipynF

Ciml/BuTial82SRaf

0811=3440
CimisBaTomigod=F
Cldel/8uf0ulno2nl
Clml/B8uT0ml0020F
Chni/antmibllaF

Clhel/BuTulibllaF
MFGCL/BaTO»b191eF
Climi/BuTOmlORO=F
1251m1/d=Co|5R=E
2100=0635%

See introduction to this section for ordering information
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Model 8671A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

[»H%]

Description

Mfr Part Number

AIAGR2S
AJASR2T
A3hoRan
A3heR29
A3ASR30

A3ABRYy
AJAGRI2
AJAGRYY
A3ABRYY
ASAGR3S

AJAGR3b
ASAGRYT
A3AeRY8
ATABRIS
ASAsRa0

3 LILTTY
ASAGRAQ

LRI
(3130 ]
ASAbT8)
ATABTRG
ASAbTRS

L} LT 11}

AdhpyRy
AJAgVR2
AJAGYRY
ASAGVRL

ASAT

A3ATCY
A3ATCE
AsaTCS
AJATCH
AJATLS

A1A7Ch
AJATCY
ASATCS
ASATCH
A3BATCHD

ASATCYY
ASATCLR
A3ATCYY
A3ATCLY
ASATCYS

ASATC1a
A3ATCYLY
A3ATCIR
AZATC1Ow

A3ATC20
ASATCR1
dyArCae
ASATC2)
ATAIC4

ASATCES
AJATC 24
AJATCRY
ASATC28
AJATC2O

AJATC 30
A3ATCYY
AJATC)2
AJATCIS
AJRTCSY

075 T=pade
0757=0438
07%57=0d57
0757=034é
Qp9B=p0o28

&= U O W W

078T=0k02
787a0u4%8
078T=0428
2100=0635
069841153

e Lo

CoIBa34d?
0T8T=0u58
0698a56T73
co9Bu318h
0e98=a420

Ll P~ 22

¢71%7=0401
078Tw03lb

LR

1281epb00C
1251ugb00
i281e00b00
12%1ap600
2810000

k-]

182ba009?

1902=0080
19023400
19023323
1902=002%

= - Lad

1209=0085
S0G0=9043
S040es8%0
22300107
2200e0443

21900003
22600001

8670160017

0160=0%78
01603879
01600578
0150m0573
0160m0127

0i60.3874
0i60eqi12?
01b0migds
01602055
0lb0w3BTY

HOCRAN RUNddd B RD OO 5

01b0ey084d
0lb0mpiTH
0160.3879
0180049
0180e0197

0180.0497
01603879
0160=u00y
01602206

&~ R Y]

G1domoR10
Gleow3678
0l1e0w0LSR
0180w1719
C160=3879

01603879
0180=0116
01603879
0180=0228
0160=2055

0180ap11b
016038179
0i{60=387%
0160=4084
0le0=4084

RESISTOR 5,11K 1% ,425W F TCwpem100
RESISTOR S,11K L1X (12%W F TCwD+w1f0
RESIGTOR l2ik 1% ,12%W F TCw0emiDD
RESISYOR 10 LX ,125W F TCmo4=ino
RESISTOR 1,9lK ,25% (125w F TCeQe=50

RESIATOR 110 1% ,12%% F TCHO4w100
REQISTOR S1,iK 1% ,125W F TCmQsei00
RESTBTOR | ,82K LX 4125w F TCWO4ei00
RESISTORTAMR gk 10% C SIDE=4DJ 20=TRN
RESISTOR 3,63K (X ,125% F TCwoselDd

RESTSTOR 422 1% ,125W F TCHG+=100
RESISTOR 531.tK §X L1250 F TCa0sel00
RESIBTOR 3,4K 1X ,125W F TCROem2}
REST8TOR 4, biK ik 125K F TCE0+e100
RESISTOR 4,224 1% 1254 F TCale25

REBISTOR 100 1x ,125W F 7C@Qemi0C
RESISTOR 10 1X 1250 F TCWG+m100

CONTACT=CONN U/WepQBT=TYPE MALE DP8LDR
CONTACT=CONN U/W=-PDBTeTYPE MALE DRPYLOR
CONTACT=CONN U/WePDBTeTYPE MALE DPBLOR
CONTACT-CONN UsWmPOBTaTYPE MALE DPSLOR
CONTACTCONN U/HePOST=TYPE MALE DRSLOR

IC OP AMP TOa99

DIODE=ZNR INBZT 4,2V 5K DOwT FDE,25W
DIODE=ZNR 82,5V SX DOa? PDu 4w TCoe, 082%
DIODEmZNR 42,2V 5X DOe? PDE_UN TCE4,08%
DIODE=ZNR 10V &% DOw? POw _4W TCme 06%

A3A6 MISCELLANEQUS

HEAT SINK TOebbePKG

PINIP,C, BOARD EXTRACTOR

BOARD EXTRACTOR

BCREWMACH Umi0 ,375elNeblG PAN-HDPOZI
BCREWwMACH Uwtd ,37SelneiG PANHDepPpZI

WASHMER=LK HLEL NO, 4 ,115«1Ne]D
NUTwHEX=DBLuCHAM Yod0aTHD ,09UelNeTHK

FM DRIVER ABSEMBLY

CAPACITOR=FXD ,047yF +=iy S0yDC
CAPACTIYORSPXD 0IUF +=20% 30CYyBC CER
CaPACITOR=FXD ,D47UF #=1X SOVDC
CAPACITOR=FXD 4T0OPF +=20% 1GOVOL CER
CAPACITOR=FXD 1UF 20X 25VOC CER

CAPACITOR=FXD 10PF += 5pF 200v0L CER
CAPACITOR=KKD JUF +=20X 25VDC CER
CAPACITGReFXD 4700pF +e#20% 250vDC CEr
CAPACITOReFXD ,081UF ¢8Qug0x 100VOC CER
CAPACITORSFXD ,01yF +=20% 100yDC CER

CAPACITOR=FD ,1UF e=m2ox %0YDC CER
CARPACITORFXD ,47yF #BQeg0x 25V0C CER
CAPACITORLFXD ,0LUF +e20X 100VDC CER
CAPACITORFXD 10UF4e20% 28VEC TA
CAPACITORWF XD 2,2UF+w10¥ 20V0C T4

CAPACITORSFXD 2,2UF4e30% 20VDC TA
CAPACITORSIXD ,01UF +=20% 100VDC CER
CAPALITOA=FXD ,1UF +=20% 50WDC CER
CAPACITORaFXD 140PF +wSX 300VOC MICA
#FACTORY 3ELECTED PART

CAPACITORFXD 270PF 4uSX J00VDC MICA
CAPACITORFXD 1000PF +=20% L00VOC CER
CAPACITOR=FXD S400PF ¢=ipX 200VDC POLYE
CAPACITORFXD 22UF4eiQ¥ 25VDC YA
CAPACITOR«FXD ,Q1UF +=20X% 100VDC CER

CAPACITORwFND ,0tUF »w20X 100VOL CER
CAPACITOR=PXD b, BUF+=10X 3SVDC TA
CAPACITOR=FXD ,01UF +a@0% LOOVDL CER
CAPACITOR=®AD 22UF4=10X 15VDC T4
CAPACITOR=FXD ,01UF +30=20X% {00yDC CER

CAPACITURSFXD &, 8UF4=10X 3SVDC TA
CAPACITORwFXD ,01UF #+=20X LOOVOL CER
CAPACITOReFXD ,01UF +e20% L00VDC CER
CAPACITORFXD ,1UF #¢=20% 50vPC CER
CAPACITORFXD ,1UF ¢m20X S0VDC CER

Cial/BuTiaS1]]=F
Cldwl/BmtOnT)i]eF
[4ei/BmTOmi2ideF
Cimi/Buti=]gR0=F
MEYCL/6uT2ml9llal

Ciwl/BaThu)llef
Chnl/BaTOubl2uF
Clul/BatOnibZinf
2100m0b635
Cin|/BaTiadb3]1=F

Ciml/BuTOmU2IRuF
Cun)/BaTOaB]|2uF
0698a5673
Clul/BaTQudbdjaF
MFYCL/BuTYmu22lF

Cdni/8ut0el0)=F
(Uei/8atlwlJRO=F

§2581=0000
1251=0600
§251=0600
1253=0600
12530600

18260092

1Ng2?

19023404
190203323
1902w0025

12050085
$000e9043
5040mpB850
QRDER BY DEJCRIPTIOQN
QRDER BY DE4CRIATION

2190=0003
2260m0001

BaT01=6001T7

0160=0578
Dl60e3879
0160=0%78
0ls0=0%73
0lbomcie?

0lbom3874
0leompiay
COLTFRTIHLTZMIZR=C0H
01b60m20%58
0lbon3éT®

0160=4084

0ib0=ClTe

0160m3E7%
Tl6BuBul(buMu(25mid
15002a5x%02ch2

1500225902042
0Lb0u3879
0460=y408a
0i60m2206

DM{SF2T1J0300WVICR
Gl6Dm3878
0ip0=0188
L50D226X902582
01603879

0lb60m3879
1500685x903582
0le0m3879
1500226X901582
0160=205%

1500685x903%582
0le0e3T?
0160=3879
0l60=4p0BY
0160=4084

See introduction to this section for ordering information
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Model 8671A

Mfr Part Number ‘

§9F 28667
1500226X901582
D1b0w3879

0160m3876
T368wBulbutu(2Bmil

Replaceable Parts

Table 6-3. Replaceahle Parts

Reference HP Part
Designation Number

AJATCSS F180up234
AJATEYS 180=0228
ASATCYTY 0160=3879
AZATCIR 01603879
ABATLSY 0180=0491

Description

CAPACITOReFXD 33UF+e2ox TSVOC TA
CAPACITOR=FXD 22UFewiox 15VOC TA
CAPACITUR=FXD ,04UF +«20% 100VDC CER
CAPACITOR=FXD ,0LUF #«20% 100VO( CER
CAPACITORSFXD JOUF+ag0X 25Y0C T4

01p0m3879
01603479
0160=2208
DMESFL11JOB00WVICR
Q1603872

2140=0578
0160=0578
0ié&0=3878
0160=2248

CAPACITOReFXD ,QtUF #+=20X 100VOC CER
CAPACITORFXD ,04UF +=20% 100vDPC CER
CAPACITORFXD 75RF oudx 30QyDC MICA
CAPACITORFXD L110PF +=3X 300VDC MICA
CAPACITORSFXD 2,2PF 4=, 25PF 200VDC CER

ARATCUO Jis0=3879
ABAYLSY 01603879
AIATLUZ 01l60=2202
ABATCHS 0140=019d
A3ATCUY 01b0a3BT2

A3ATCYUS 0lepe=ps78
AYATCAe C160=0578
A3ATCOY Ci166=3870
AJATCGBW Gl60e2248

CAPACITOR=FXD ,04TUF #=1X% %0VDC

CAPACITORFXD ,047UF +=)% 59VOC

CAPACITOR=FXD 1000PF +e20x% 106vDC CER

CAPACITORSFXD 4, 3PF +=,25PF B00YDC CER
«FACTORY SELECTED PART

0160=3491

CAPACIYOR=FX[L ,47UF +=20% S0VDC CER
0160=3874

CAPACTTORSFXD 10PF #= 5PF 200v0C CER

DICDEL-OWITCHING 34V SoMA 2NS D0a3S
DIODE=SWITCHING 30V SOMA 2N8 DOw3S
DICOE=SWITCHING 30V S0MA 2N3 0Q=3%
DIDDE=8WITCHING 30V %oMA 2N§ DOw3%
DIODE=gWITCHING 30V BOMA 2Ny D0e3$

DIODESSWITCHING 30V SoMA 2N8 DO.35
DIODEeSWITCHMING 30v SOMA 2NS DQe3$

RELAy=REED 1C 230MA 115VAC SVDCCOIL eVA
RELAY=REED 1C 250MA 115VAC SYD{eCOIL VA

AJATC4Y 0160a3491
A3ATCSO 0160a3874d

19010040
190iwp0ug
19010040
§901m00d0
1901=0040

ASATCRY 19010040
AJATCRZ 19010040
AJATCR3 19010040
ASATCRY 1901=0040
AJATERS 190140040

ASATCRS 19010049
AJATCR? 19040040

190100490
1901 =0040

pd90m0564
049080564

9100.225%

AJATKY LTLLELLTY )
AJATK2 04%0m05064
AJATLY 9100a22%9 COIn=MLD 1,5UN 10% QW32 ,09%0%,25,G=NOM
TRANSISTOR NPN 2N22184 8] t0uS PDEBoOMy 2Nga1aa

TRANSISTOR PNP 2N2904A 81 TOe39 POR&QGMA FIFLIT

TRANSISTOR NPN 2N3533 81 TOs72 PDE200MK 1854m0238
TRANGISTOR NPN 3] TO=18 PDE3&0MM 18540404
TRANGISTOR NPN 8! TO=18 POmlsoMw 1854=0404

A3ATOY 1854m0013
A3A7Qp 18%53=0012
AJATRY 18540238
hIATOG LASgm04dy
A3ATQY 1854=0404

A3ATaH 1854=034S
434707 18840023
AZATGS 1854=024T
asarget 185340451
asatotet 108%a00%1

A3ATOLY 1854m0d 04
ASATRI2 18580020
AJATULS 188320281
Asdra1af 1853.045]
A3ATQLS 1858a041?

TRANGISTOR NPN 2NS1T9 8] TO=72 PDRZOOMM 2NS1T79
TRANSTATOR NPN 81 TQeig POal6qMW 1854=0023
TRANSISTOR NPN 81 TOw39 PD=tw FTuBgoMHI 1854=0247
TRANSLATOR PNp 2N3IT99 3] Tpul8 pDalboMi 2nN3Tee
TRANSISTOR PNP 2N3IT99 31 TO=13 POS360MW 2N3T789

TRANSISTOR NPN g1 t0=18 PDE3&pMa 1854ac404
TRANSBISTOR JoFET NeCHAN DeMOPE TO-18 8% 185%=5020
TRANSISTOR PNP 2N2907A 81 TOwi8 POwagOMwW 2N290TA
TRANSIBTOR PNP 2N3799 31 TOwi8 PDm3aghv 2N3T99
TRANSISTOR J«FET neCHAN DemQCE TQuwif 81 1855a001T

ASATRY
A3ATR2
ASATR]
ASATRY
A3ATRS

AJATRG
A3ATRY
AYATRA
AYATRY
A3ATRYQ

A3ATRLY
ASATNLR
ALATRYY
AZATRLQ
ASATRIS

ASATRI G
ASATRI?
AJATRIA
ALATRI®
ASATR20

AdaTR21
A3ATR22
A3ATRal
A3ATR24
ASATR2Y

AIATRES
ASATR2Y
AIATRZA
AJATRR29
A3ATRIO

07570447
06983150
0757Tw0d43
0787w le%
06987277

06787258
0698=0083
0757m04bS
0698a3d4dy
06980085

069823432
pb98e315d
07%7=0340

0787038
0157=0346
07%7=0346
0T57=03dé
D787~0%44

07870401
06983158
0698u3444
bb98.7224

04987276
G698a7276
2100=3353
06980083
00835=1555

[T Rk - NN N O ~ O Oa 0w oo oo ~F D DO W DD O O od =~ L E-X-]

RESISTOR
RESISTOR
RESISTOR
RESISYOR
RESISTOR

RESIBTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESI&TOR
REBISTOR

RESISTOR
RESIBTOR
RESIATOR
RESJSTOR
RESIATOR

RESISTOR
RESISTOR
RESISTOR
REBISTOR

RESTATOR
RESTSTOR

REBIATOR

16,2K 1% ,125% F TCwo4wti(0
2,37K 1% ,125w ¥ 1CRO+w100
11K 1% 125K F TCROemlg0

1608 1% ,12%W F 1Cw0seind
S1,1K 1X 054 F TCWOee100

8,25k 1% 0% F TCal#=ilo
1496K 1% 1250 F TCR04migq
100K 1% ,12%4 F TCE0eai00
215 1% L1250 F TCWd4mi00

2401K 1% L1258 F TCRO+=§00
26,1 1X (1250 F TCWO4el0D

NOT ASSIGNED

4,22K 1X ({250 F TCeQem10¢

NOT ASAIGNED

10 1x 1250 F TC804e100

1% F ICm04ai00
1% F Tin0+wt00
1% F YCwossioo
1% F tlmpeeygo
1% F TCe0e=100

100 1X ,125W F TCR0w=100
debUK 1X 4 125F F TCE0+w100
Jib L% L125W F TCE0e=100
316 1% ,05W F TCEQ#m00

NQT ABSIGNED

48 4K 1Y 05 F TCWOsailO
46, 4K 10 05K F TCmQ+wiog

RESISTOR=TRMR 20K 10X C SIDE=ADJ 1=TRN

1,96K 1% L1254 F TCwo4=l00

REBISTOR 1,5M 5% ,25W FC TCee900/441400

Clai/BmTOwtb@2aF
Clnl/BuTOwg}?inF
Clnj/BuTlutigaF
CHmi/BmtOul(03aF
LIsi/BuT0eb]12G

(3wl /8mT0=B251=G
Clm;/BeT0m{96LaF
CHmi/BaTOnl003aF
Cldmt/BuTlu2]SRaF
CYywysBuTOmblt=F

PMESSwi/8=70n2bR1wF
Cy=y/BmToea2ieF
Ciwl/BeTOmlQROSF

Clal/BuTanlgROuF
CHel/BuTOwlgROnf
Cle)/BaTlelOAC=F
C4wssBmTomlgRO=F
CUul/amilelOROwF

Clwi /BuTOSLOLmF
Cumy/@uTomlbltnF
CHal/ButOmdlbRF
C3=i/BuTlndibRas

Clul/BrTOndbugat
Clul/BaT0mdbdgat
33B&XwYUb=203
Chnl/BaTlalGblef
CB1559

See introduction to this section for ordering information
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Model 8671 A

Tahle 6-3. Replaceahle Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJATRIY
AJATRI2
ASATRY
ASATRYU
ASATRIS

A3ATRIG
A3ATALY
AJATRIA
AJATRAS
AJATRYp

AgATALY
AYATRYQ
A3ATR43
AJATRLY
ABATRAY

ASATRUS
AJATRAT
ASATRGE
A3ATRUY
ABATRSO

ABATRSY
AJATRY]
A3hTREY
AIATRSG
A3ATRES

AZATRS
ASATRE?
A3A7RE8
ABATRES
A3ATRSQ

A3ATRgLY

ASATRER
A3ATRES
AIATROY

ASATAESH

AJATROG
ABATRETH

A3ATRSE
AJATRGY
ASATRYO
ABATRTY
AJATRT2

AJATRYI
ASATRTU
AJATRYS:

ASATRT

ABATRTY
ASATRTS
AJATRTY
AJATRAQ
AYATREY

A3ATRER
A3ziyRE)
AJATROY
43ATRES
A3ATREG

AJATTFY
A3ATIPR
AJATLR)
AJATTRY
AJATTPS

ASATUL
A3ATU2
A¥ATUY

Gb98eudyd
0698a3157
th98ar271
0oFBaT283
0787Te0us8

0598.7272
Q1%7=0418
07570316
069023158
2160=3354

078 T=puss
06908a31%53
06%8e3182
4987229
678T=0416

21003350
0757-0440
0757034k
pael=%029
0787a034b

0757=03ub
0757-0440
069080083
06983158
De9Bu3aL)

06983150
078Two0u2
0757 =044}
075tepdil
0TSTepau?

Tyo8mplll

[ TLLPATTR)
069823438

A787=0200

0a9Ba34U2
D698.1439

0T8T=0ugu
07%7=0d2s
018Tapdu
ObBbay 525
0737e03db

0757-0802
075T«0354
06984429

D757-0420
¢75Tm0802
b98a3us2
0787=gust
06987224

dboluT2R4
0bB3-1 54T
0698utdik
De9dmT212
0t5Te02 79

12%1=0600
12510800
12510600
12510600
12510600

1826mw0261
1826=0081
18260044

120%-0011
£20%50037
{200=0173
5000=5043
LLTTET LT

wrow-) OO0

&= O 0 O o O e 00 B R R R ~4 00 08 4D ~4 D= O e

WA®E OSOOOCT GO W~

RESISTOR 158 1X ,125W F TCu0es=100

RESIATOR 19,6K 1% ,12%% F TCmoswi0d
RESISTOR 28,7K 1K ,0%W F TCWOe=100
REBISTOR 90,9K §% 050 F TCWO¢=100
RES[ATOR S1,01K L% 125w F TCR04=100

REBISTOR 31,6% 1% ,05W F TCRO#e10Q
RESISTOR Sil 1X ,12%W F T(=04=100
RESIATOR 42,2 1% ,12%W F TCm0em100
REBJSTOR 4,60% 1% 1250 F TCogemiQ
RESISTORTRAMR 50K 10X C SIPE«ADJ aTRN

RESISTOR S1,1% 1% +12%0 F TLmoew100
RESISTOR 3,83k 1% ,12% F TCsG+4=100
RESISTOR 3,.48K {X ,12%W F TCs0em100
RESISTOR 51l iX 094 F TCal+=l100
RESISTOR 511 1% L1250 F TCRO4el00

RESISTOR=TRMA 200 10X C SIDEwADJ 1aTRN
RESISTOR 750 1% .125W F TC=04-100
RESISTOR 10 1% 125w F TCEQewiOQO
RESISTOR 19,6 1% 1250 F TCage=100
RESISYOR 14 1% 1254 F TCmosmiOfp

RESISTOR 10 1% ,125W F TEw04=100
RESISBTOR 750 1% .125W F TC=0+-100
RESIBTOR 1,96K 1X 1254 ¥ Tis0eu]op
RESIBTOR 4,64K 1X ,12%W F TCwosmiQO
RESISTOR 287 1% ,12%W F TCWO+eiod

RESISTOR 2,37K 1X ,t125W F TCe04al00
RESISTOR 16K 1% ,125W F TCRO4e100

RESISTOR 8,25k 1X .t250W F TCNO#=100
RESISTOR B,23K 1X ,425W F TCwQ+el00
RESIBTOR 16,2K 1% 1264 F Tiugeslgo

RESISTOR 1,82K ,25% 41250 F TCal+e100
«FACTORY SELECTED PART

REAISTOR 422 1% ,1254 F TCu0+={D0

RESISTOR 147 1x 125w F tCmQ+=j0¢

NOT ASBIGNED

REBISTOR 5,62K 1% 1280 F TCa0+el00
#FACTORY SELECTED PART

RESIATOR 237 1% ,12%W F 7C®04ai0l

RESISTOR 178 1Xx 125w F TCE04=100
*FACTORY BELECTED PARY

RESISTOR 1,1K 1% 125K F TCm0#=100
REBISTOR §,62K 1K 1254 F TCHQ+~100
RESISTOR 1,1K 1% 1256 F TCE0em1lD
REBJATOR {,5K %% ,SW CC TCmoeod?
RESYSTOR 10 1% 125K F TCAO4=100

RESISYOR 162 1% .5W F TC=0+-100
REBISTOR S1,1 1X ,125W F TC20+=100
RESISTOR 1,B7K 1X L1250 F TCm04=100
#FACTORY SELECTED PART

NOY ASSIGNED

RESI&TCR 750 1% t2%w F TCWOwalgO
REAISTOR 162 1% .S5W F TC=0+-100
RESISTOR 147K 1% ,125W F TCeQéw) 00
RESISTOR S3,1K 1% 1250 F TCB0emio0
RESIATOR 316 1% ,05W F TCmOoen100

RESISATOR 316 1% ,0%% F TCs0ee100
RESTISTOR 1,5M %% ,25W FC TCN=900/41100
REBISTUR §58 1% _12%% F TCe0em100
RESISTOR 100 1% ,05W F TCEC4mi00
REBISTOR 3,16K 1X ,12%% F tCEGenlQO

CONTACTaLONN 4/WaPOSTTYPE MALE DPSLOR
CONTACT#CONN /WePOST=TYPE MALE DPRLOR
CONTACT=CONN U/WwpO3TwiYPE MaLE DPALDR
CONTACT=CONN UsWePOST=TYPE MALE DPBLOR
CONTACT=CONN U/NwPOBT-TYPE MALE DPSLDR

IC 744 OP AMP TQa99
IC 318 QP AMP T0e99
IC CP AMP 1d4eDIPag

A3AY MISCELLANEQUS

HEAT BINK TQa5/TQe3%«PKG
HEAT BINK TO=18=PKG
INSULATOReXSTR DAP=GL
PINIP,C, BOARD EXTRACTOR
BOARD EXTRACTOR

Cidml/BaTQn]SEReF
Cdwl/BeTOnm]|Fb2eF
Clmi/8utledBT2eG
Cisl/8nT0nq09RuG
Cidmi/BuT0=El]2aF

Clul/BuTOm3tbiab
Ciwl/BuT0mSy1AF
Cldu]/BaTOndgRwF
Cluwl/BaTOuldbld]aF
21003354

Cum|/8uT(u5§12eF
Clu]/8at0uwib3inF
Chml/8uTQuItB)uf
Clal/8at0uBi]RnG
Comt /8BTS 1RaF

2100=3350
Ch-1/8-TQ-751-F
Clmi/BuTOmiQROF
PHEESmy sBeT o= 9RoaF
Clmi/BaTGaigROaF

C4mi/BuTOalDR0wF
Clmi/BetOm751-F
Cum]/BoTOuigbinf
Clmi/BmTOalkbd ) af
Clni/BuTOmBBTRF

Clhul/BaTQuad7 ieF
Cdad/ButOol 0O 2uF
Cinl/BuT0=8R310P
Clel/BaTQuBRbine
Cany/BuToulbzasF

Dp9Rwplld

CUdml/8=T0uiZ2ZRuF
Climl/BuTOmidTReF

Cymi/BeTO0nBo2LnF

Cimi/BaTOw23TRaF
Caml/Bat0ulT7BRaF

Cawl/A=TO0wl10)=F
Clmi/BatOulbilnf
Cldwl/BuT(=li0laFr
EB1528

Clal/BmTdmlORGwF

07570802
Cdm) /BuTOwBIRinl
Ciw] /BwtCafil?inf

Clhu]/BaTQu?b1l-F
0757-0802
CdmirButlnldTSnr
CdaisBaTiaS]iiaF
LIei/B8=T0a|bRatb

Clal/BeT0u3ibR=G
(21855

ClalsBmT0a)58RaF
CIul/B=T0ul00R=G
Clw)/BmTQudib)nF

1251=0400
1251=0600
1251 =0800
1251=0600
1285=0600

1826w026}
LMI1En
7350C

1205=0011
L205w0037
1200=0173
S000e90E3
SQuome880

See introduction to this section for ordering information
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Replaceable Parts Model 8671A

Table 6-3. Replaceable Parts

Reference HP Part oy
Designation | Number Description M#r Part Number

[} L1 BoT0Lmb0OTE 10 MHZ REFERENCE OBCILLATOR ABSEMBLY 86701=p0074
(EXCEPT OPTION 002}

ANABPY NBR, P/0 A3Ae
ASAdNY N8R, P/Q A34AB

A3AQ B6701=60026 Y10 LGOP ASIEMBLY 86T01=60026
AZAG CHASSIS PARTS

AsAncy 0160=3036 CAPACITOR=FDTHRU S0GOPF +80 w20% 200V 0160%3038
AYA9C2 016083036 CAPACITOR=FDTHRY 5000RF +80 =20% 200V 016023036
A3A9CS 0ie0niu082 CAPACTTOR=FDTHRU §000PF 20% 200v CER 0160=4082
A3A9CH 0160a3036 CAPACITOR=FDTHRY S000PF +80 =20% 200V 016003038
A3A9CS 0160=3036 CAPACITOR«FDTHRY S000PF +80 20X 200V 0160v3038
AJAOCH 01604082 CAPACITOR«FDTHRU 1000PF 20% 200v CER DlbQau082
AJASCT 0160m3036 CAPACITOR®FDTHRU S5000PF +80 »20X 200V 0le0w3036
A3A9CH 0160md082 CAPACITOR=FDTHRY 1000PF 20% 200V CER D160=4082
A3ASCY 01603036 CAPACITOR=FDTHRU SOO0OPF 480 «20% 200V Glg0e303¢8
AJA9 gL 125000901 CONNECTOR=RF 8MB M BGL=HOLE=FR S0=QKM 1250=0901
ANARIZ 12%0%0901 CONNECTORwRF 8SMB M AGLeWOLE=FR SQ=0nM 1250m0%01
434903 12500901 CONNECTORWRF 9MB M 3GLeHOLE=FR S0wOHM 1250=0%01
434924 12500901 CONNECTOR=RF SMB M SGLeHOLESFR S0wDHM 1250=0901
A3A9 3 1250=0901 CONNECTOR=RE SMB M SGLwHUOLE-FR S0=QHM 1250%0901

A3AY IS 1250=0901 CONNECTOR=RF 3MB M S5LwHQLE«FR S0wpHM 1250=0901
A3hoyy 508427097 BAMPLER, 2wb,5 GHZ
ASASHY 8670120032 CABLE ASSEMBLY, YTO CUtPUT B6T701e20032
ATARHZ 8870120031 CABLE ABSEMBLY, ATTENUATOR SUTAUT 8670120081

A3A%y) 86701-20082 CABLE AasEMBLY, FILTER InPUT 86T01=200462

[T T 86T01=60082 CABLE ABBEMBLY, COAX, BLACK 86701wb005R

A3A9 MISCELLANEDLS

12%0=1142 WASHER=RF,CONN,SERIES 8MA,0250 D 4151

1280=1148 NUT=RF CONN,SERIES 8MA,HEX,t/4=36 THRD 1707
1400=0024 CLAMPuCABLE ,25-014 ,SawD WYL 1400m0024

2I60=0334 BCREWMACH 6=32 ,25«IN=LG PANeHD=FDZI 2360wp331
2360s0132 SCREWLMALH &e32 ,312eINalG PANaHD=POZI 23h0=0332

3050=0227 HWABHERwF( MTLC NO, & . 14FaINelD 3o80=-0227

86T01=00009

4%00eg016 ;EEG'HDLE TReHD FOR (12%=DaHOLE NYL 6%60w0016
K

34701-0000%
B6T01=00010 COVER, BAMPLER 8670100010
BoT01e00011 COYER, FHASE LDCK B6701ed00L)
L6T701e20009 HOUSING, CASTING BOT01=20009

BeT01=000%4 BPACER, SAMPLER Bb701=00054
Bb701-40001 EXTRACTOR, P,C, BOARD BaT0 w4001

ANARAY 50867237 DIRECTIONAL COUPLER ASBEMALY S0pbmT237
ASARAR B6701=20028 ABSEMBLY, YTD INTERCONNECT B6T01e20025
A3ARARTY 1250=0543 CONNECTOR=RF SMmBhp M pC S0e0HM 12500843

ASARAQRY 34701260010 CABLE ABSEMBLY, YTO LODP RIBBON BeTOLwH0010
LFELTY{H] 8570160009 CABLE ASSEMELY, YTO LODP RIBBQN B&T01=h0009

AJASAY S08beTill 2eb,2 GHZ YTD ASSEMAELY 50867131
S08bubl3l Reb,2 GHZI YTD ABQEMBLY 508b6w5131
(RESTORED 5086-7131)

ASADAY Bothlebogy ABBEMBLY, YTO PHASE DETELTOR 86T01=b0024

See introduction to this section for ordering information
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Model 8671 A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJAOAACY
ASAgrdca
AJAGALCY
A3h9Aucu
A3A9AuCS

ASAGALCH
AJASALCT
ABAGAUCH
ASAGAUCH
ASASALCHD

ASA®AYCY
ASAQALCYE
AsA9aC13
asA9aaC1a
ASA9ALLCLS

A3A9A4Cs
AYAGA4CYLY
A3AOALEYS
43494419
A3hSAGCR0

ABARALLRL
A3AQA4CRR
ASA®AUC2)
ASAQAUCRY
ASASAUCRS

ASAOAACD S
aJAadaaca?
ABARpQC2E
A3A9AGC29
ASASAUCSO

AJA9RACH
AYAQALCYR
AMAQALCED

0160=2307
0i60w230Y
0180=0974
P160=0ST4
01603879

0ib0mp5TY

G16G=3%38
1603530

bl60a016%
0140=0%7S
0160=3874
0160=24%)
0160=2045

P160u0168
01860=203%%
01602055
ollpeitlb
0180=0197

0180e0197
01602055
pi60e3BTd
0160e05740
Rldo=0490

01603490
0le0e(STd
dlbt=diBg
0le0w=a084
0160=2200

0160s2264
0140=0194
0140m4084

D WG A w awmwern| DO

L LK -X ) O e O -

® o= W o 0508 st OB

CAPACITOR=F XD
CAPACITORSF XD
CAPACITOR=FXD
CAPACITORSFXD
CAPACITOR=PXD

CAPACITOR=FXO
NOT ABBIGNED
NOT ABSIGNED
CAPACIYOReFXD
CAPACITOR=FXD

CAPACITOR=F YD
CARACITOR=FXD
CAPACITOR=F XD
CARACITORAFXD
CAPACITORaFXD

CAPACITORWFXD
CAPACITORSFYD
taPatlTCRF XD
CAPACITORFXD
CAPACITORSFXD

CAPACITORRFXD
CAPACITOR=PXD
CAPACTITOR=FXD
CAPACITORFXD
CAPACITUR=FXD

CAPACITOR=FXD
CAPALITOR=FYD
CAPACITOR=FYD
CAPACITOR=FXD
CAPACITOR=FXD

CAPACITOR=FXD
CAPACITOR=FND
CAPACITOR=FXD

GWTPF +=5% 3Q0VDC MICA
47PF +u5% 300YDC MICA
L022UF +e20X% 100YDC CER
LO22UF +e20% 100VDC GER
JOIUF #=20X {Q0VDC CER

022UF +=20% 100VDC CER

T30PF +=8X LOQVRC MICA
TEOPE %% 100VDE MICA

L056UF +=i0x 200y0C POLYE
LO4TUF +u20% 50VDC CER
1OPF +=,5PF 200VDC CER
«22UF swjoX BQYDC POLYE
LO1UF +BOw20% S00VDC CER

JIUF +m10% 200VDC POLYE
JOLUF +B0=20% 100vDC CER
LO01UF +80e20% 100YDC CER
6,8UFsmt0x 3SVOL TA
2,2UF+m30% 20V0C TA

2,8UF+mi0x 2OVDC TA
J01UF eB0=20% 100vDC CER
10PF +=,5pF 200¥0C CER
022uF 420X 100VDE CER
39PF #=SX% 300VDC MICA

1UF +m20X %ovDC CER
+OR2UF +a20% 100VDC CER
«JUF 4=20X HOVDC CER
«lUF +=20% S0VDC CER
UIPF +«8X 300VDC MICA

20PF +e5% SOOVOC CER 04=30
110PF 4+=8% 300VDC MICa
WIUF +=20% SOVDC CER

0kb0=2307
01602307
DihoueSTY
G160=0574
Gi60e3579

0160m0574

D160=3538
01603538

0lb0m01bS
0160m057%
0160=3874
01602453
01b0~2085

0LbQmC1b8
0160=2058
0160=2055
1500685XR035B2
1SoDzasx0z0h2

1S00228X9020A2
0160m2055
01l6Quidvd
0160«0574
OMLSESFOJOIQONVILR

0labm3a90
0la0=0874
0160=4084
0le0=4084
0leo=2200

01602264
DMiSF{11J0300WVICR
Dlg0=kppd

1901=0040
1904=0040
190120839
19¢1w0040
190120050

Adadauchy
A3ARACRY
A3A9ALLRY
AJAGALCAY
ASAQAUCRS

A3ASAUCRE
ASA9AGCRT
AJAGAQLRS
AJARAQCRY
AJAGALCRLO

19010040
19010040
1901=¢539
19010040
19010050

DICDE=8WITCHING 30V 50Ma ZNS DO=3%

DIODE=SWITCHING 30V SOMA 2N3 DOw3S

DIDDELSCHOTTRY

DIVOE=BWITCHING 30y 50MA 2N§ D035

DIOCE=BWITCHING B8Oy 200MA 2N8 D0w3%

DIODE«SWITCHING 30V %0MA 2N3 DOw3$
CIOPE«SWITCHING 30V SQMA 2N§ DOw33
NDT ABBIGNED
NOT ABS]GNED
NOT ASSIGNED

el = e e

1901=0040
1901=0040

t901ago40
19010040

-

AJARAUCAYY
AYAQauCRY2
AJA9AGCRIL
AJASALCRIN

A3AOAALY
A3ARALL2
AJARALLS
ASAGALLY
ATATAULS

A3A9AULS
A3A0KaLT
ABARAULY
AJA9A4LY
AXARALLLO

DIODEBWITEHING BoV 200MA 2N3 DOa3S
DIODE=SWITEHING 30v SOMA 2N§ DOe3§
DIODE=BWTCHING 30V S0MA 2NS DDe3§
DIODEAKITEHING 30V SOMA 2N§ DO=3S

COSLwMLD 39ONH 10X @u35 ,0930x,25LGsNCM
CofLeMLD 15U £0% QweS ,1550X, I7SLGaNOM
COIL=MLD 15UW 10% Q%85 ,1550%, 375, GuNOM
COlLwMLD P40UH $X Om6S ,1550X, 375LG=NOM
€OTL=MLD 15UK 10X GmeS 1550%,375LGeNOM

190100560
1901=0040
(9010049
1901=0040

19010050
19010040
19010040
19010040

o

1pom2Sy
9100=1620
fipg=1620
S100mtbal
S10ueibdo

Y100=2254
1001620
1001620
910001641
9100m1620

Y1ouibiy
9100=0348
LIS IR L
91002284
910000388

WO R

9100-164)
9100=0368
T140w0179
F100=2250
9100m0368

9140e0879

COIL=MLD 240UH Sx GRS ,{550X, 375LGeNOM
COIL=MLD 330NH 10% GER® ,095Dx,25LG=NOM
COILwMLD 22UW 10X G®TS ,158DX, 375LG=NOM
COIL=MLD 390NH L0y Qw35 Q950X 25LGaNOM
COIL=MLD 330NH toX Qu28 L 095D%, 25L6=NOM

o

A3AGAGLEL 9140m0179 COIL=MLD 22UN 10X ON7E ,158DX,STSLGNOM
RTLIYTT
AyAoauget
A3A04Q03
ASARAQQY
ASA9AA0S

18%54mpd 04
18S3a0481
185520395
1884a0kTE
188 Umgl0y

TRANSIBTOR NPN SI TOe18 PLEIBOMA 1854mpa04
YRANSTBTOR PNP 2N3799 81 TOe18 PD&34QMW 2N1799
TRANSISTOR JoFET NaCHAN 0wMODE 81 FN2645
TRANSTIATORmOUAL NPN POETSOMK 1884a04T5
TRANSTSTOR NPN Bl TO=18 PDS36OMA 1854n0400

-FTX-RT L.}

(3a1/8uTlnidTdaG
Cunl/BaT0ud(92eF
Cdwl/8aTOulgb2uf
Clmi/8nTQm)86]nr
Cidnl/8aT0nS]LR=F

AJARALRY
AJAQAURY
AYA9A4RD
A3AAGRY
AJA9LUAS

0498.7288
07157 =0dbd
07157e0442
069840083
0TSTe0Uld

RESIATOR 147K 1% 050 F TCa0+e100
RESISTOR 90,9 t% 125K F TCm0eeigq
RES{STOR 10K 1% ,125W F TCEO+wiD0
RESISTOR 1,96K 1X ,12%6 F TCe0eel100
RESISTOR 511 1% ,12%W F TCmOewiOl

Clei/8eT(ml(0RwG
Cl=i/8eT0wlP6R=G
Clei/8et0=1QRuG
Clal/8eT0ulfoR=a
PMESSw]/BeT0=]FR0sF

AJAGRURD
AJARAURT
AMASAURA
AJAGAURY
ABARA4RID

0638=TR12
0698=TE1Y
0698=7212
06987219
06983029

RESISTOR 100 W05k F TCEO4=L00
RENISTOR 196 (05K F tCucsnlog
RESTBYOR 100 J054 F TCaD4et00
RESISTCR 196 LO05H K TCRO4eiDG
RESISTOR 19,6 §% 1254 F TC#04=100

R SE -3 ] 4 08 O O

See introduction to this section for ordering information
T BACKDATING INFORMATION IN SECTION VII
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Replaceable Parts

Tahle 6-3. Replaceable Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJARAGRYY
AJAGLARLZ
AJASAURLY
AYAQaOR1
ASA®AURYS

ATARAURL6
ASASALRLTY
ASAIAURLE
ASARA4RL9
43A944R20

AJA94andy
AJARAUR22
AJA9A4RRY
ASAQA4RZY
ASAGAURDS

ASANLARDS
AsAdAundy
AJARALR2S
AJA9AYRD®
ASASAARSO

ASAQAURSY
ASAAURY2
A3ARAGAL]
AJA9AARTY
ABAYAURDS

A3A944R36
AYASAGRSY
AYAAURYE
ASAQAURSY
ASATAURGD

ASAOAARG)
ABARAURG2
AZA9A4RAY
ASAQRARAY
AJAOAURYS

ABARALURUS
ASAQAURYT
ABARA4RAl
AJAAURGY
AZARAGRYD

AJARAGRSL
ASAGAURSR
A3A9A4RS]
ASATAUREY
ASATAYRSY

A3ARA4pte
ASARAYRST
AJARAURSS

LELLEE EF-L
069603440
LLALIRTYE]
0757=04%58
069843155

075Tm0280
0757«0280
018Te0u38
0757=ga38
0TSTe0421

07T3T«1094
0698a31%2

06983157
07%57T=0416

08984020
CaPRa00AS
4787438
075T=0394
21003212

0757m041s
07570440
018 Ta0442
078Ta0dd2
0757Tm0d24

0T87apa3d
t78T=0u22
075T=0422
075TmbUe?

07570458
CTSTwmol4R
06983132

0698m3132
07STupul
04698«7238
0757=0439
CLALELT L)

[TYLELT L]
06980083
2100%198¢
0698u7248
tp9BavR02

06987253
075Te0418
LLLTTS B 38

~aa-an] OO0

PO WO~ 3 o O Bt Lok GoF b

L I O~

ok NP E O -4 X ]

RESISTOR 19,6 1% 125K F TCE04wido
RESISYOR 196 1X ,125W F TCwOww(0d
RESISTOR 196 1% 125w F TCwO+#100
REBISTOR 51,1k 1% (1250 F TCm0#=100
RESIBTOR 4,B4K 1% ,125@ K TCEQ#=100

RESIATOR LK 1X ,12%W F TERG+=100
RESIATOR 1K 1X ,12%N & TEmO4=100
RESISTOR t1X L1250 7 TCmg+slg0
RESIBTOR 1% 12%% F TCEgesigp
REJIBTOR 825 1% ,125W F TCmOew109

RESIOTOA 1,47K 1X 125w F TCHO0+wligo
RESISTOR 3,48k tX 125w F TCmO4wlQ0
NOT ASSIGNED

RESISTOR 19.6K LX ,125H F TCwa+=ig0
RESISTOR 511 % ,1254 F fCwOeeiop

RESISTOR 9,53K 1X L12%W F Tomo4«l00
RESISZTOR 2,61K 1% 4125k F TCEG4=1Q0
RESISTOR 5,11K 1% 1254 F TCsg+eio
RESIATOR 5% 1X (0250 F TCm0eai0g

1
RESTSTORTRMR 200 10X C TOPaADJ {eTRN

REQISTOR 511 1% 125K F TCa0+=100
RESIBTOR 7,5K 1% 125K F TCEGewi00
RESIATOR 10K 1X ,125W F TCED4wiQo
RESISTOR 10K % 125K F TCO4elq0
RESISTCR 825 11X ,12%W F TCwOeaj00

RESIBTOR S, 11K 1% 125K F TCHp+al00
REBIBTOR 909 1% ,125W F TCBO4mio0
RESISTOR 909 1X ,12%¢ F TCHGe=100
AEBISTOR L21K 1X L125HW F TCugeniDp
NOT ABSSIGNED

NOT ASBIGNED
NOT ASSIGNED

REBISTOR S1,1K 1% ,12%4 F TCNG4el00
RESIATOR 10K 1% L1254 F fCedemioD
RESINTOR 261 1% 1294 F TCeO#ei00

F
REBIATOR 261 1% 125 F TCHQeal00
RESISTOR S11 1% ,12%W F TCaOwwioo
REBISTOR 1K 1X LO5W F TGRO4=100
RESISTOR 6,81K 1% (1&85W F TCw0em100
REBISTOR 2,61K 1% (125K F TCuge=ing

RESIBTOR 1,96K 1% 1254 F TCNOeelld
RESTSTOR §,96K 1% 125w F TCwOsmigo
RESISTOR=TRMR 1K 10X C TOPwADJ (=TRN
REBISTOR 2,37K (X ,05W F TCHG4uilo
RESISTOR 1,78K 1X 08K F TCuG4wig0

RESIOTOR §,11K 1X 054 F 1Ce0ewito
RESIBYOR 619 1X 1254 7 TCe0¢s108
RESISTOR 133K % ,12%0°F TCm0emi00

PMESS=i /8aTOml 9RbwF
Clnl/Bmt(u]9bRnF
Ciml/BuTlmiF6RuF
Chal/B8eT(ubl]l2nF
Luml/8mtluilbolyiaF

Clal/BuTim]O0laF
Cl=l/Ballm{OC]mF
Cuw| fBmTgeg|)1af
Cymy/8mTOuS1i|eF
(4nl/Bafind2SHay

Clmi/BmTOwmit7inF
Cim1/8eTim3dBleF

Cimy/BeT)my1fE2er
CUa]/BuT0uS]RuF

Cdnl/BmT(n953 afF
Caml/Betinyllmr
Clal/BuT0nSt11nF
Ciwl/Butiub(RieF
2100a3212

Cidmi/anT)nS]jRuy
Ll /BaT(=T001eF
Ll /BuTCwiQ02eF
Cluy/BuTlmi00ReF
Cldnl/Batiud25RuF

Cdul/8uTQuBiiler
Cial/BaT0a90Rar
Clai/BatT0af09RaF
Clm1/BafOuiplIaF

Clul/BuTOnS]12nFf
Céml/BmTOmigO2nF
Cé=l/B8at0ndb]Quf

Clal/B8uTOmbilaF
Cidel/antOnS1|Rer
3= /But0ei(0luG
Clwl/amTOubglief
Clhwy/BuTomgbyinF

Céul/BeTgaifolef
Cimi/antQulabluf
82PRIK

C3u1/6aT0u23T]aG
CI=1/8=T0=)T81G

Clmi/Burlab])lab
Clul/Bmt0nd]Vanf
Cén]/peT0ml33dny

‘

CONTACT=CONN Uy WaPOSTwTYPE MaALE DPSLDR
CONTACT=CONN U/WmPOSTetYPE MALE DPSLCR
CONTACT=CONN U/WeuPDATTYPE MALE DPSLDR
CONTACTGONN U/W=PDS8T=TYPE MALE DRSLOR
CONTACTSLGNN U/nePO8T=TYPE MALE DPSLDR

1251%p600
128510600
1251 =0600
1251=0600
E25iw0b0Q

ASAQAQTPY
AJARALTR
ASARALTPI
AIAGaUTPU
ASAQAGuTRS

AJAOAGUY
I LIThH
A3ASAQUY
A3A9A0UE
AJAOAQYS

ASASALUGS
ASAQRUYT
A3A9aays
ATARA4US

AJABAQVRY
ASAeAaymg
AZA9A4YR] 1902w0041
ASARL4vRY 190223104

A3AAY 8870100023

AJAOASCY G121=p0ds
AJAGABCR 01210046

12%51=0600
1251epb00
1251=0600
12%1=0600
123810600

182040092
1826=0026
182be0044
1020=1023
1820e1344

1820=0802
1820=0017
18160204
t820m0817

1902w1240
1902ei 260

OF AMP TpeQ9 18gée0092
COMPARATOR Tow99 LHELIM

OF AMP 1i4eblpPeC T390C

MV TTL LS MONQSTAL RETRIG DUAL GNTALS123N
PL LOOP 144DIPaC MC12040L

GATE ECL NOR QUAD 2eINP

FF ECL OsM/3 DYAL
NETWORKwRES BePINSIP ,1«PIN=8P(CG
IC FF ECL DwM/8 DUAL

DIODE«ZNR INSS2EC 6,2V 2X DOe7 PDs W ING%25C
CIODEmZNR INSS2SC 6,2V 2% DQeT PDW,dW INS328C
DINCE=ZNR 5,14V SX D07 PN Uy TEEw, 009X 1902w004]
DIDDE=INR 5,62V 5% DOw? POR,UN TOm4,016X 1902=3104

L AT [P CODon

MCtolo2P
M{lo131P
T56eB (ALK
MC10131P

8 Or o=

& -

~

ASOEMBLY, SAMPLER 86701260023
3104322 Y/35PF NoSp

CAPACITOR=Y TRMRWCER 9a3SFF 200V PLaMTG
3Qu3ag 9/398F neSp

CAPACITOR=Y TRMR=CER 9el5RF 200y PLeMTE

AZA%AYCS
ASARASCY
ASAPASCS

AIAFATCE
AJAQASCY
ASAOASCH
AJAGARCY
ASAGASCID

01B80=g19T
0180wm01id
01502088

0160=215¢
01602058
G1b0e3878
G180mn197
0160=22064

NEO B L Lok ¥.71.T]

CAPACITOR=F XD
CAPACITOR=FXD
CAPACITORSFXD

CAPACITOR=FXD
CAPACITORFXD
CAPACITORSFXD
CARALI TOR=PXD
CAPACITORF XD

2,2UF 4=l OX 20VDL TA
b BUF4miDY ISVDEC TA
WO1UF +B0=20X 100VOC CER

I3PF +aBX 300VOC MICA
+O0IUF +B0w20X L0OOVDC CER
10008F »=20% 100VDC CER
2.2UF+m10% 20VDC TA

20PF #=5% S00VOC CER 04«30

LS0D225X902042
1500685X903582
05b60=205%

0le0=2180
0140=20%5
01460=3878
1850D225%902042
Clo0=22b4

See introduction to this section for ordering information
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Model 8671 A

Tahle 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

oo

Description

Mfr Part Number

ASASASCY)
AYA9ASCLR
AJAOASCLY
AJAASCLY
AJA9ASCLS

ASA9ASCLS
AZAQASCYLY
A3A9ASCLE
AJA9ASCLY
AJAOASC2O

AJATASCRY
A3A9ASCR2
A3A9ASCE3
A3A9ASG RN
AJAGASCRS

AJAQASC2e
A3AASCRT
AYAGASCRS
AJAQASCRY
AZATASCID

ASA®ASCIY
[RLLFY [ ¥]

A3A9aNLY
ASAOASL2
ASARASLY
ASASASLA
ASAOASLS

AJAGASLE
ABAGASLY
A3AQASLS
A3AGASLY
ATAQASLIO

ASAgASLLL
AJASASL YD
AIAGASLYY
A3ARASL1A

ISYCIL LT

A3A9ASG2
AJA9ASHY
A3A92504

ATA9ASQS
434925006
A3A9ASQT
A3A94808

AJAGANRY
AJATASRR
AJASASRY
AJAGASRY
A3ARANRE

ASAGASRSY
ASAQASRY
A3A9a8n8
AYAGASRAY
AYAGASRY{D

AJAQASRYY
AJA9ASRiZ
AJAQASRLY
AJAGASRiA
AZA9ASRLS

A3ASASRLG
AJASASRET
bIAGASRYS
ASAGASRI®
A3A948R20

AYAGASR2Y
AJAOASR22
AJADASR2S
AJAQARRRY
AJA9ABR2Y

ASAGASR2G
AJAQASREY
AJAQASRYS
AJAIASREY
ASAQ4SALD

0le0w3BTe
0160a20%%
0180=0228
016022088
01602085

D140e58T9
0160=2085
014603878
0160w3879
B1epe0939

01602055
01602205
01602053
0140=0193
01400193

0160e2308
0160=2059
0150=20%%
01403879
0tb0=3879

0160.2055
D560=3879

F140=0184
9§90wis2}
3100=22%4
9100m2258

9100a2258
9100e0348

LT ZTIT )

9100=0368
9100e2249
9150a2250
P100=2209

1834=0247
1200=-0173
1854a0348
1854n0247
18540284

18830015
18gde03as
18540345
188440247
12000173

2100=3383
07575394
0698=3qup
06980088
0757=0424

07%57wp28p
1757=0272
B757=079%
0757=039¢9
06983487

A715Tegd?0
018T.pd42
0boBeTelb
075T=0447
0757=0317

0757=0198
07%Tegud2
075T=p420
1757=0424
0e8aT220

0eR8aT212
0698a7197
069820083
G6F8=0084
Co98a0082

078T=02840
0157=0394
089800082
0498e7212
AT8Tet3ib

~ - ot =l £ U o9 O 9 &£ -3 O D~ -0 0o oo

o e 4 o @YWL OO0 -

NMEWOW CUEDWH ~HO D E

—~4 5 DO A

~N O~ D

COILuMLE
COFL=MLD
COlLmMLD
CoIL=MLD

COILwMLD
COIL=MLD

COILaMLD

COIL=MLD
COILeMLD
COILwMLD
COlL=MLD

RESIBTOR
RESIBTOR
RESTETOR
RESIBTOR

REBISTOR
RESISTOR
RESISTOR
REBIATOR
REBISTOR

REATSTOR
RESI3TOR
RESISTOR
RESISTOR
RESIATOR

RESISTOR
RESISTOR
REQIETOR
RESIBTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISYOR

CARPACITORFXD 1Q00PF +=20% 100VDC CER
CAPACITOA=FXD ,0tUF +B0w20% L00vDL CER
CAPACITOR=FXD 22UF+=10X 15VDC Ta

CAPACITORFXD ,03UF +80w20% 100VOC CER
CARACITOR=FXD ,G01UF +B0=20% 300VOLC CER

CAPACITOR=FXD ,01yF +=20% 10QyDC CER
CAPACITOR=FYXD ,01UF +80-20% 100VDC CER
CAPACITOR=FYD 1GO0OPF +=20% 100VDC CER
CAPACITORSFXD ,0iUF +=20% 100vDE CER
CAPACITORFXD u30PF +«5X 300VDC MICA

CAPACITORSFXD  GiUF +80=20% 300VOL CER
CAPACITORWPXD 120PF 4=5% 300VOC MICA
CAPACITOR=FXD ,01UF +BO=20% 100vOC CER
CAPACITOR=FXD B2PF +=5% 300yDC MICA
CAPACITOR=FXD B2PF +=5% 300yDL MICA

CAPACITOReFXD 36PF ww5% 300vOCL MICA
CAPACTTOR=FXD ,01UF +80=20% 100VDC CER
CAPACTTOR«FXD ,0iUF #80=20% 100VDC CER
CAPACITORGFXD ,Q1UF +m20X% 100VDC CER
CAPACITORaFXD 01UF +=20% 100¥DC CER

CAPACITOR=FXD ,01UF ¢Bo0e20% 100¥DC CER
CAPACITORFXD ,01UF +e20% 100V0L CER

N3R, PARY DF CIRCUIT BCARD

4,TUF 10X QEAS Q950X ,25LG-NOM
27UR S% Qmbg ,1550X, 37SLGeNOM
220NM 10X @32 ,0950%,25LG=N0M
1,8UH 10X QW32 ,0950x,25LBeNOM

1,284H 10X gml2 ,0950%,25L5~N0OM
SONH 20% Gwh) L 09SDX,25LGeNOM

NSR, PART OF CIRCUIT BUARD
NBR, PART OF CIRCUIT BUARD

3,3UH 10X GE4S ,0950X,25.GaNOM

IZ30NH 10K Qw28 ,0950X,2%,CeNOM
1SONH 10% Q34 L0950, 25LGwNOM
1B0NM 10K Q@34 o950, 25LGRNOM
tSONH (0% Qu34 ,095DX,25LGaNOM

TRANSISTOR NPN 81 TOu39 PDELH FTaBOMHZ
INSULATOR=XSTR DAPaGL

TRANSISTOR NPN 2NS179 SI TO»72 POR20OMW
TRANSIETOR NPN 81 TO=39 PDSiW FT800MMI
TRANSISTOR NPN §1 TO=5 PDmBOOMW

TRANSISTOR PNR 31 PDE20QMW FTESQOMHI
TRANSISTOR NPN 2NG179 8] TCe72 PLE200MW
TAANSISTOR NPN 2N5(T79 81 TOe72 PDm20oQMW
TRANSIATOR NPN 8 TOw39 POR{W FTBHOMMI
INSULATORmYETA DAP=GL

RESIATORTAMR Sp 10% € TUPwADJ jeTRN

51,1 1% 1250 P TCNO+uind
196 1% ,135W F JCWO+=100

2,61% 1% 1250 F TCugeeio0
120K 1% 125K F TCEO4=i00

1K (X% ,12%% F TCwge={00
1,78K 1% 1254 F TCROemig0
82,5 4% .90 F tCmOs=1D0
B2,5 1% ,12%k F TCWO+=100
316K 1% ,12%+ F TCED+w]D0

1624 1X ,125W ¥ TCEO4w} DO
19K 1% ,125% F TCH04e100
L4T 1X ,05W F TCmO#=100
16,2K 1% L1254 F TCHO+al00
L1o33K 1X L1250 F TCw04elno

75 1% L1254 F TC®0+e100
09 1250 F TCu0+=100
750 1230 F TC0emiD0
828 125N F TCube=10D
e J05H F TCmQ4=100

100 LO5H 7 TCEQ4al100
23,7 1% 05K F FCRQwaiod
1,960 1% (1250 F TisQ4=100
215K 1% ,128W F TCaoem]00
Ubd 1% 125w F TCmoswind

1K 1% L1254 F YCaD#=100
S1,1 1% ,125W F TCE04m100
4ol 1% ,125W F TCH0¢e100
100 1% 054 F TCEO0#=100
10 1% 125 F TEe0ee100

tlecw3878
01602055
1500226%9015682
0160=2055
0lé0ng0ss

0leQu3éTe
0160u2058
0160w3878
0160=3879
DleQuo93q

0160"2055
0lbge2os
0l60m2055
PMISEBZOJOB00NYICR
DM{SEB20J0300MWVICR

0160e2308
0160=2055
G160-2059
G160-3879
01603879

0160~2085
0160=3879

9140wl 44
9100msb3
9100=2251
9100-225%8

9100m2238
41009346

Ql49=0143

9100=0368
9100m2249
9100=2250
9touw2aue

1854m0247
1200=0173
ansi7y

1854=0Ru7
1854=02%4

1853u0015
ENs17e
ELERRAS
1854m0247
1200=0173

21003383

Ciml/BuT0nSIR]wF
Cumy/ButguiGoReF
Cidmi/BuTOnbi1wF
Cimi/8uTOnl10lwF

Cdej/BeTgmygiL=r
Cdul/BufOuiTdlef
0757=0796
C4ml/BeT0wB2R5eF
069823457

Ldei/EuTimlbdd=F
Cidmi/BaTlwloQEeF
Ele1/8=TCulUTR~G
Cdui/BuTOmibE2aF
Ciuy/8nflulFRiaF

Cial/BuTQuTSRIF
CUnl/BuT0u9)9R=F
Clul/8aTQulb|nF

Cduy/But(mBRSRF
Clels8=T0ed|bAnb

Clnl/BaTOmiQORnG
Clul/BuT0C0m2IRTaG
Cdm] /BuiOmiBb]eF
Cumi/BeT0m@is]er
Chul/BatOndbidg=F

Cyml/aeTOml00]wf
C4uy/BuTOuGIAL=F
Chul/BntlmbbqlaF
Ciwl/BeTC=t00RaG
CHul/B8wTCuiQRO=F

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. Replaceahle Parts

Model 8671 A

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AJAOASRYL
ABASASRIZ
AZA9ASRIY
A3AGASR34
AJASASRIS

AJARABRIL
AYARANRYT
AJAGASR3E
AJARASRYG
ASAQASRUO
AJARASRHL

(R YLITY
AZA9AY
A3Ate

AJLIOCAY
ABA1oCR2
A3A10CR3

A3AL0J1
A3AioJe
A3Ai0J3
A3ALoda

AIALOKY

A3AyoRY
A3A{gR)
AyhioRs
A3hioRy
ASA{QRY
ASALOXAIAR
AJALONASAY
ASALOXATAY
ASALOXABAS
ASALONAZAD

ASALOoNAIATY

LI

ASa11781

0787a0420
Ophde3ile
0757=0346
07570280
06983439

0757 a0394
075720354
057=0276
075%=027%6
0757-0394
0698-7196

rwnewm]|] OO0

e e L%

120%5=0041
12050037
1281=3172

09850090
F135u(0UD
B4T01=40011

1901e01%9
1901=005¢
1990=0517

1251=390%
S6701=b0004%
12%1=058%

0490e001d

0T8Teqidl
0487m3321
Cb83e7518
06846uT825
0683e2225

125142026
12&1-2026
1281=2026
125122026
125142038

12512038

0380wu007H
0380=0b69%
03800677
038040884
0390=05%24

1351=2313
84701e80070

S020-8122

RESIATGR 750 1X 125w F TCuo4mi(d
RESIBTOR 178 1% ,125W F TCe0+wio0
RESISTOR 10 1% 1298 F YCwO4wiO0
REBIBTOR {K 1% ,129W F TLwoseiop
RESISTOR 178 1X 125K F TCuQ4mio0

RESISTOR 51,1 1x 1250 F TCEO+=100
RESISTOR 51,1 LX 125w F TCWO+mlQO
RESISTOR £1,9 1% 1250 F T{uOew100
RESIBTOR &1,9 1X 1250 F TCwpss100
RESIBTOR 51.1 X ,125W FTCHO+=lOD
RESIATOR 21.5 i ,05W F "TCRO4mlDO

ABAQAS MIBCELLANEDUS

HEAT S8INK TDu5/T0n39=PKG
HEAT SINK TOwlB8=PKG
CONNECTOR=8GL CONT SKT ,03=IN=BBC»3Z RND

ATTENUATOR ASSEMBLY, 15 DB
b,2 GHZI Low pASS FILTEx AgsEMBLY
MOTHER BOARD ASSEMBLY

CIODE=FwWR RECT 400V 730MA DOwdi
DIODE=BKITCHING BoV 200MA 2N3 DO=35
LEDaVIAIBLE LUMINTRIMCO IFE20MaeMAX

NSR, PART QF AJWIL

CONNECTOR 20=PIN M RECTANGULAR
CONNECTOR ASSEMBLY, SePIN
CONNECTOR=PE EDGE 30=CONT/ROW 24ROWS

RELAY 2C #4VDCw{OIL 54 115VAC

REBISTOR 82% 1X 1256 F 1Cu04e100
REBIBTOR 3,3K 10X 58 LC TCmpesu?
RESISTOR 750 5X ,25w F{ TCem400/+400
RESISTOR 7,5K SX ,5w CL TCmosear
RESIBTOR 2,2K 5% ,25W FC TCmwd00/+700

CONNECTGR=PC EDGE t8-CONT/RON 2=ROWS
CONNECTORPC EDGE 18mCONT/ROW 2-ROWS
CONNECTOR=P( EDGE 18=CONT/ROW 2wROWS
CONNECTORePC EDGE t8eCONT/ROW 2=R0WI
CONNECTOR=PL EDGE LSwCONT/ROW 2+«ROWS

CONNECTORePC EDGE 1S5«CONT/RGW 2aROWS
ASAL0 MISCELLANEOULS

BTANDDFFLAVTZON ,SaINelG ,§52eINeID
SPACER=RVTaON ,375=INelG ,152=]N=]D
BPACER=RYTuON ,1S&wiNalG ,Li8BaINw]D
BYANDOFFeRVTeON ,;56=INeLG 4=4oTHD
THREADED INBERT#NUT dwii0 ,065=LG 85T
CONNECTOR=8GL CONT SKT ,04eINsasCesZ AND

POWER L INE MODULE(PRIMARY POWER, FUSE
LISTED A8 AJFL)

LINE VOLTAGE SELECTION CARD

Clul/8aTO0uTS{sF

CHal/paT(=]78R=F
Clsl /BuTOe]OR0=F
Clal/BaTOmig0]wF
Ciln]/BuTOn]TERRF

Cla]/BaTRa51R]eF
Clei /BuTOuSiRlaF
CHal/BmTOnb]FE=F
Cdm)l/B=TOub1G2nF
Clal/8mT0-5IR1-F
Cimis8ut00-21R5-6

1205=0011
1205=0037
1251e3172

0955=0090
§135e0040
BLTO1=60011

1901=015%
1901=0650
5082=4655

1251=390%
B6701=b0069
1251+055%

G490=0618

Clinl/BuTOnB2SR=F
EB3321
cB?sis
EB7s28
tB2z2%

1251=2026
1281w2026
125im202e
1251w2020
1251=2035

§251=2035

ORDER BY DEBCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
DRCER BY DESCRIPTION
0550=0526

lesl=2313
BeT01=09070

Sopoe=8122

See introduction to this section for ordering information
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Model 8671A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AIATY
A1AT2

a3By
4381

a3l
:!g?
€3
a3cet
438

A3Ce
A3ry
A3Fy

A3
32
A3J3
AU
AMS

AMe
a3z
AIJ8

ASJY
A3dig

A0y
A3g2
43Q3
A3Qy

A8

A3TS

A3WY
adnz
AN
A3wi
AIWS

A3Ws
AINT
A3u8
AINY
A3W1g

LELIR

Aswi2
ASHEY
ASWid

1L
[RLEE]
AJWLY

86701 =60064
BeToy=bi0be

3160e0296
3160=0298

0i80=0u%2
0180=0454
03800483
0180=a738
0170m0073

G140a006%
21100003
2110=00483

1250=0870
13500870

12%0=0870
12500870

1884m0b18
t8%4mp29d
1884epbt8
18840679

Mot=00Te

abT01=50032

BaT01eb0046
Ab701=60007
8670150063
86T01-0003%
85701260005

8670 =b0009
BeTn1=b0004
bBT01=b0053

B6T01w60064

86701260090

B6T01eb0008
8470160058

8470160033
85T01-600558
B8704m600%4d

0360=0268
Q400w0001
0400=0082
0510mp198
08150095

0520=01686
059020012
0590=0106
089 0e0092
L200=0043

12000147
k4Qom0618
K400w0B19
1400w0510
14000673

o e~ AR AR AN —a o

= oo -ae o~ 0% N et oo M-

- e e

- g e O O ES

TERMINATION, §0 OHM
TERMINATION, 30 GHM

Fhy (EXCEPT QOPYION 003}
FAN (OPTION 003 ONLY)

CAPACITOR=FXD ,013F+TS=10X 25vDC AL

CAPACITOR=FXD 4200UFe7%=10% TSYDC AL

CAPACITORFXD B700UF#78=10% 40VOC AL

CAPAGITORFXD ,03F+100=10% 20VPC AL

CAPACITOR=FX0 JUF +=10% 600VHC POLYE
LOPTION 003 ONLY)

CAPACITDR=FXD ,1UF +=20% 250VAC{RMS)

FUSE 3A 250V FASTeBLO 1,25X.2% WL IEC
(1007120 VAC)

FUSE §,5& 250V FASTeBLO 1,25x,25 UL IEC
(220/240 YAC)

NSR (P/0 AIWL1)
N8R (P/D A3JWLl0)
N3R (PsD AZWLO}
NOT ASSIGNED
NOT ABSIGNED

N8Rk, RF QUTPUT CONNESTOR, P/D AINT
(OPT 00% ONLY) COR AtWA (JPT 604 ONLY)

GONNECTRR®AF BNC FEM SGL=HOLE=RR SOeQHM
(10 MHZ QUT}

CONNECTOR=RF BNC FEM SGL~HULEwRR 5Q=0HM
(100 MHZ OUT)

CONNECYOReRF GNC FEM BGL=HOLE=RR S0e0HM
(FREQ, STD, INT)

CONNECTRRaRF BNGC FEM 8GLaMOLERRR SpaQHM
{FREQ, 870, EXT)

TRANSIATOR NPN 81 DARL 70«3 POE150K
TRANSIATOR NPN 8T TQw) pONi15W FTRSQOKHI
TRANBISTOR NPN 8] DARL TO=3 PDE{%OW
TRANSIATOR NRN 2NSHAS 8] TDa=3 POMZLOW

SRITCHe8L, DPDT=NS MINTR ,54 L25VAC/DC
(PREQ, 8TD, INT/EXT SWITCH)

TRANIFCRMER

CABLE ASSEMBLY,PM INPUT (BROWN)

CABLE ASSEMBLY,FREG,8T0,OUTPUTC(GRA/VID)
CABLE ASSEMBLY,FREG, REF, (GRAY)

CABLE ASSEMBLY,YTM TUNE(YELLOW)

CABLE AQSEMBLY, 10 MMZ OUTPUT(GRA/BLWU)

CABLE AssEMBLY, 10 MWZ OuTPUT (BLUE)

CABLE ASSEMBLY, 100 MHZ OUTPUT(GRA/GRN}

CABLE ASSEMALY,M/N DUTPUT (WHY/ORG)

NOT AB8IGNED

CABLE AS8EMBLY, Ai TD A2 INTERCONNECT
CINCLUDES A3J2 AND A3J3)

CABLE AssEMBLY, A1 INTERCONNECY
(INCLUDES A3J1 aND ANafoJi)

NDT ASBIGNED

CABLE ABSEMBLY,FREG,8TD, INPT(GRA/BLK)

CABLE ASSEMBLY,20/30MHI QUTPUT (GREEN)

CABLE Ag8EMBLY,PFM COIL DRIVE (vIOLET)
CABLE ASSEMBLY,YTO TUNE [GRAY)
CABLE ASSEMBLY,INTEGRATED FM QUTIWHITE)

43 MISCELLANEOUS PARTS

TERMINAL=BLDR LUG LK=MTG FOReNb=BCR
GRDMMETRND ,S62eIN=ID ,75=]N=GRY=00
GROMMET=CHAN NEW ,09=IN=GRV&WD
NUT=HEXwDBLaCHAM CwBOwTHD ,04YeIlNwTHK
THUME SCREW

BLREWeMALH Ze56 ,375alNalG 82 DEG
NUT@KNRLD=R 15/32e322THD ,CbReINsTHK
NUTHEXaPLETC LKG 205beTHD ,183lN=THK
TUBING=FLEX ,102=i0 TFE ,clbswilb
INSULATOR=X8TR ALUMINUM

INSULATOR=FLG=BSHG NYLON

CABLE CLAMPwMPCL ,125=D1A SekD
CABLE CLAMP=WFCL 312014 ,SeiD
CLAMP=CABLE ,15=DIA ,62mhD NYL
CLAMPaCABLE 20014 ,5=#D 38T

88701ebD0b6d
B6T01abiCos

3160=0296
31600298

0180wg452
flape0dsy
C180=0453
0180=2798
0170=0073

0160mdes
312003
2110=0043

12500870
1250w0870

125020470
12500876

HJ 3060
1854=02%4
w3000
1850=087%9

3101=0070

gbT0Lwb0032

86704=60048
8b70lean000Y
8670i#00063
8670160039
B6T01=60005

BeTo mb00ud
BoT01wb0004
e8T01eb0053

B6701mbOCol

B8T01=6005%0

8670180008
86701=00058

86701=60033
8670400055
2670§=p0084

0360=0208
0400=0001
p4ggmota
ORDER BY DESCRIPTION
ORDER 8Y DERCRIPTION

QRDER By DESCRIPTION
QRDER BY DEBGRIATION
QRDER BY DESCRIPTION
DRADER HBY PESCRIPTION
1200=0043

1200w0147
1400=0018
1400=0619
1400=0%10
14000673 -

See introduction to this section for ordering information
F BACKDATING INFORMATION IN SECTION Vi1
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Replaceable Paris

Tahle 6-3. Replaceahle Parts

Model 8671A

Reference
Designation

HP Part
Number

g
<

Description

Mfr Part Number

1520=0045
1520=0094
2190=0004
2190=0007
2 90-00114

2190=0017
21900018
21900049
21900048
21900102

q200~0103
2200=0108
2200=0111
2200m03414
2200«0151

2200=0153
23600115
2360m044Y
e3b0=0119
236001497

360m0219
236020333
2510.0192
25100198
25800002

2080=0129
295000035
2950=0051
3030=0422
3050=0108

Jo%o=022Y
69600010
T120a429%
Ti2omaa7?
Ti20=4439

S0U40=01T0

BaYoi=00002
8670100003
86701=00004
8670100007

86701=00014
8470100017
86701=00019
Batoi=00020
26T0ie00022

Sb701=00024
Bor01=00077
BoY0le00028
B6T01=00029
86704=00030

8670100038
8570100039
8670100042
8470100043
B6701w000U4

8670120002
BaT01#20003
8670140004
8b701=200058
Balo1=20008

BoT0 000y
8470120010

FOCRO NEPOLW CHRMNLN BNEWE Dno-am] OO

- O~ O O SO e L X 1]

o Noa P O o e oo S AW OoWMEaR

"~
LN - T MR e e e

L R el L T S

L Y T oy

-

e RN WD e

BHOCK MGUNT ,SeEFFwHGT bm| Bwi04D=CAP
TO0LATION MOUNT (EXCEPT OPTION 002)
WASHER=LK INTL T ND, & ,)1%=IN=]D
WASHER«LK INTL 7 MO, & ,f4leIN-ID
WASHEReLK INTL T NO, 0 ,19Sa]NeID

WARHEReLX WLCL NO, &8 ,16B8elNe]ID
WABHERwLK HLCL NO, & ,t14iwINelD
WABWERwLK HLEL NO, & ,115=IN=]D
WASHERsLK MLCL NO, @ ,065eINe]D
WABHER=LK INTL T 15,32 IN ,472=INeID

SCREW=MACKH Gedd ,25=INs|G PANHD=POZ]
SCREWaMACH 4edp ,3i2=IN=[§ PAN=uD=POZ]
BCREWWMACH duit ,SelNwiG PANaHD=POZI
SCREW=MACH dmld0 ,312wlNull PANHDPOZI
SCREN=MACH Gmi) ,7SelNw|G PAN=MO=pQ2I

BLREWeMACH dely0 ,B75=INaLG PANeHOWPOZI
SCREN=MACH ba32 ,J12=INaLG PANsHD=pOZ]
SCREWGMACH 6e32 ,3T7S«INwl, G PAN=HD=PDZ]
SCREWaMACH 4=32 ,43BeINuLG PAN«HD=POZI
SCREWmMACH 6w32 ,375=INwkG PAN=HD=PDZl

SCREW=MACH be3 1,375=]NelG PANHDWPO2!
SCREWeMACH 6e32 ,25=INsLG 100 DEG
BCREN=MACH Ba32 ,25=IN=L3 100 DEG
SCREWeMACH Be32 37SeINelG 100 DEG
RUTWHEXeDBLSCHAM 8o320THD ,085eINaThE

SCREWaMACH 1032 ,312«INaLG PaANeHDwPOZ]
NUT«HEXeDBLaCHAM 15/32=32aTHD
NUTwHEX«DBLwCHAM 1/4w@8eTHD ,0%4=INeTHK
SLREWSEKT HD CAP 0=80 ,18B8=INel( 83T=302
HABHER®FL MTLL NO, 4 ,i25=INe]ID

WASHER=FL MTLC NO, & ,149=]INs]D
PLUGHOLE DOMEwHD FOR ,025e0wMOLE §TL
LABELwWARNING ,688eINaWD |,S5=iNalG AL
LABEL=WARNING ,45=INwhD 7,5aINelG AL
LABEL, POWER LINE MODULE

GUIDEIPLUG=IN PC BOARD
CHASBI8 CONTROL
CHASSIS, RF MOD
SUPFORT, P,C, GUIDE
AIR FILTER

SUPPORT, CAPACITOR
DIBK, FAN SHIELD
INBULATOR

DIVIDER CENTER, 231®
COVER, GUARD

SCOOP, AIR
PANEL, REAR
WPRING, FLAT
BAFFLE=ALR, TOP
BAFFLE=AIR, BOTTOM

STRUT ASBEMBLY, LEFT
STRUT ASAEMBLY, RIGHT
SUPPORT, MDUNT, BATTOM
SUPPORT, MOUNT, TOP
SNUBBER

COMLING FAN
QUICE PIN

HEAT BINK

GUIDE, REAR P,C
GUIDE, FRONT .0,

FRAME, REAR MOD
WOUSING, REFERENCE B40CK

15200065
1520wp09d
2190»0004
2190%0007
21%0=0011

2190m0017
E190=0018
#190w0019
2i90m00d9
21%0=p402

ORDER
ORDER
QRDER
ORDER
QRDER

ORDER
ORDER
ORDER
GRDER
QRDER

DEBCRIPTION
OEBCRIPTION
DESCRIPTION
DESCRIPTICN
DESCRIPTION

CESCRIPYION
OEACRIPTION
DESCRIPTION
DESCRIPTION
DESCRIPTION
ORDER DEBCRIPTION
2360wp333

2510=0192

25100195

ORDER BY DEMCRIPTION

QRDER BY DESCRIPTION
ORDER BY DESCRIPTION
OROER By OEBLRIPTION
ORDER BY DESCRIPTION
3050m0105

30S50mp2e?
496020010
Tidhwhaos
Ti20wad?7
T129whi3y

504Qm=0170

B6Tol=00002
BoTO1m00003
85701=00004
86700007

BeTot=paole
B8670Le00017
86701=00019
86701w00020
86T01-00028

g6701=00024
a701=00027
B6701=00028
8670 e00029
B6701=00030

B6701%00038
8870100039
B6701=00042
86701=00043
BL70Lm00004

86701-20002
86701=20003
B6701=40004
B6701=20005
66701020000

Ba70legn0oy
BETGIm20L 0

See introduction to this section for ordering information
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Table 6-3. Replaceahle Parts

Reference HP Part
Designation Number

R
<

Description Mfr Part Number

86714 CHABAIY PARTS
8I0E TRIM, FRONT FRAME W70 FRONT HANDLE S001=0439
8TRAP, HANDLE, CAP»REAR 50407220
RETAINER, 3CREW FOR STRAP WANDLE O570«{470
COVER, SIDE, PERFORATED 5060=9528

S001«0u3s
Sodo-T220
0ST0=1470
5060-9938

Sggo-8083
BoT01=20007
SQuo=t221
65701174

STRUT, CORMER 21" S020=8863
FRAME, READ MOD 8679120007
STANDOFF, REAR PANEL S040m7221
CAPTIVE SEREWCUBE WITH TOP & BOTTOM W3T0mi1Te
COVERS) SEE ALSO ITEM 9)

T O B A —
N e m

-&3
=

CLIP (USE WITH TOP & BOTTOM COVERS: 05100043

9EE ALSO ITEM 8}
COVER, TOP S060=9B3%%
TRIM, TOP S040m7202
GUOSEY, AIDE S001=0432

G510-00U3

850609838
5040=7202
5001=0432

8040u980%
3020=8841
BbYoye20001
Souom?20l
S000e98uB

-
- .

STRAP, HANCLE 504098095
FRONT FRAME S020=0803
DIVIDER FRAME, FRONY B6T01w20001
FOOT(STANDARD) S0udowT201L
COVER, BOTTOM 50609848

TILT, 8TAND 1460w} Jas
STRAP, MANDLE, CAP=FRONT 5040=7219

B6T1A MISLELLANEQUS PARTS
STAMPINGeBESCU CLIPwWI&DON L4b0w055)
LABEL, WARNING 1% WD LG PPR 7120891y

14b0ni¥uS
2040=7219

14600553
Ti20=8911

. s g
O MRS N

——

TiL2oen049
0864000038
08bT2m00018
051%=0098
BL20=1374

LABEL, SERIAL Ti12peopyn

BDARD ASSEMBLY, EXTENDER 8640wt 00 NG

BOARD ABMEMBLY, EIXTENDER G3672mb0010

TMUME SCREW ORUER BY DEBCRIPTION
CABLE RIBBON, BeSHIELDED & JKTED COND 8120wi3T4

N DED AR Ul A0 e

Figure 6-3. Synthesizer Chassis Parts

See introduction to this section for ordering information
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Table 6-4. Code List of Manufacturers

Model 8671A

Manufacturer Name

Address

Zip Code

GTE SYiyANIA MINIATURE LY PROD
ANY SATISFACTORY SUPPLIER

KEMET

ALLEN=BRADLEY €O

AMERJCAN CHEM PAINT €O

TEXAS [NSTR INC SEMICOND CMPNT DIV
RCA CORP SO0LID STATE DIV
SPECTROL ELECTRONICS CORP

GE CO SEMICONDUCTOR PROD DEPT
KD PYROFILM CORP

MOTDRALA SEMICONDUCTDR PRODUETS
WAKEFTELD ENGINEERING INC

GE €O ELEK CAP & PAT PROD DEPT
FAIRCHILD SEMICONDUCTOR DIV

USM LORP USM FASTENER DIV

GE CD MINTATURE LAMP PROD DEPT
CYS OF BERNE INC

EDISON ELEK DIV MCGRAWSEDISON
DMNY SPECTRA INC

SILICONIX INC

SIGNETICS CORP

MEPCO/ELECTRA COR®

MICRO=0HM CORP

TRANSITRON ELECTRONIC CORP
CORNENG GLAAS WORXS (BRADFOROD)
BPECIALTY CONNECTGR €O INC
NATIONAL SEMICCNDUCTOR CORP
MEWLETTePACKARD C0 CORPORATE HQ
MEPCO/ELECTRA CORP

BOURNS INC TRIMPOT PRQD DIV
FLESSEY AEMICONDUCTORA
STETYNER=TRLSN INE
LUTLER=HAMMER=INC BHALLLROSS MFG cO
8PRAGUE ELECTRIC €O

CHICAGD MINTATURE/DRAKE

ELECTRO MOTIVE CORP 8UB JEC
BECKMAN INSTRUMENTS INC HELIPOT DIV
JOHNBON E F CO

TRW INC PHILADELPHMIA DIV
LITFELFUSE ING

HILLSBORO

MELNAUKEE

DALLAY
SOMERVILLE
CItY OF IND
SYRACUSE
WHIPPANY
PHOENIX
WAKEF IELD
1RMD
MOUNTAIN VIEW
SHELTON
CLEVELAND
BERNE
MANCHESTER
FARMINGTON
SANTA CLARA
SUNNYVALE
MENERAL WELLS
EL MONTE
RAKEF IELD
BRADFORD
INDIANAPOLIS
SANTA CLARA
PALO ALTC
8N DIEGOD
RIVERSIDE
SANTA ANA
CAZENDVIA
SELMA

NORTM ADAMS
CHICAGD
WILLIMANTIC
FULLERTON
WASECA
PHILADELPHIA
DES PLAINEY

03244

53204

75282
08874
91745
13201
o744l
88062
oléap
29963
Quoua
0648y
4dlle
46711
03130
03054
95054
J4Q86
Ted67
9173
olaec
16704
LI
95058
U304
s2igl
92507
2708
13038
2757
ag247
b0bU0
fea2s
92634
56093
19108
600t6
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Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information for adapt-
ing this manual to instruments for which the
content does not apply directly. In addition,
information about recommended modifications for

below, it may be documented in a yellow MAN-
UAL CHANGES supplement. For additional im-
portant information about serial number coverage
refer to INSTRUMENTS COVERED BY MANUAL
in Section I.

improvements to the instruments is provided.
P P Table 7-1. Manual Changes

7-32. MANUAL CHANGES Serial Prefix or Number

7-4, To adapt this manual to your instrument,
refer to Table 7-1 and make all of the manual
changes listed opposite your instrument serial
number. Perform these changes in the sequence
listed.

Make {:hanges

1T01A D through A
17024

1703A00103 DC

D through B

) ] , ) 1703400104 D
7-5. If your instrument serial number iz not listed

on the title page of this manual or in Table 7-1

7-6. MANUAL CHANGE INSTRUCTIONS

CHANGE A

Table 1-1:
Change the FREQUENCY MODULATION CHARACTERISTICS, Frequency Response (relatwe to
100 kHz rate) to “+1.5 dB, 100 Hz —3 MHz, 100 kHz range; +1 5 dB, 3 kHz —3 MHz, 10 MHz range.”

Section IV, FM Frequency Response performance test:
Change the FM Frequency Response specification to “for 100 kHz range, +1.5 dB from 100 Hz to
3 MHz and for 10 MHz range, 1.5 dB from 3 kHz to 3 MHz.”

In the table following step 6, change the Calculated Response Minimum to —1.5 dB-and maximum to
+1.5 dB.

Table 4-3; ' ‘
Change the specification for frequency response to “t1.5 dB from 100 Hz to 3 MHz.”

Table 6-3:
Change ASA9A5Q4 to 1855-0218 TRAN SISTOR-MOSFET DUAL-GATE N-CHAN E-MODE,

Bervice Sheet 8-A3:
Change the part number of ASA%A5Q4 to 1855-0218.

CHANGE B

Section V, Voltage Controlted Crystal Oscillator (VCXQ) adjustment procedure:
Change step 2 to “Connect —10 Vdc from A3A4TP4 to the TUNE test point A3A1A2TPL.”
Change the second sentence of step 5 to “Disconnect —10 Vde from the TUNE test point.”
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CHANGE B“(Cont’d)

Table 6-3: . ' '
Change A3A1A1R51 to 0698-3136, RESISTOR 17 BK 1% 0. 125W F TC 0100,

Change ABA1AIRTS to 0698-7247, RESISTOR. 2.87K 1% .0.05W F TC=0%100, \
Change ABA1A1VR2 to 1902-0184, DIODE-ZNR 16.2V 5%, DO-7 PD=0.4W TC=0.066%.
Change A3A1A2Y1 to 0410-0482, 100 MHz £10 ppm SERIES MODE HC 18/U HOLDER.
Change A3A1A4AZR4 to 0698 3150 RESISTOR 2.37K 1% 0.125W F 'I‘C O:I: 100
Delete A3A3015 ‘ o .

Service Sheet 2 Schematlc ‘ L -
- Change the A3A1A1 TUNE VOLTAGE to “—5 to —40.Vde, —10 Vdc nommal L2

Semce Sheet 1-A3 Schematlc
Change the TUNE VOLTAGE to “—10 Vdc nommal ”
Change the value of A3A1A1R51 to 17.8K and ASATAIRTS to. 2870 ohms
Change the rated value of A3A1A1VR2 to 16 .?.V o

Bervice Sheet 2 A3 Schematm o
Change the TUNE VOLTAGE to “—5 to —40 Vde, —-10 Vdc nomanal A

Semce Sheet 4-A3 Schematm
Change the value of A3A1A4A2R4 to 2370 ohms

Service Sheet 12-A3 Schematm
Delete A3A3015

CHANGEC‘
 Table 6-8: ‘ |
" Change A2AICI to 0180-0197, CAPACITOR-FXD 2.2UF £10% 20 VDG TA,

Change A2A3C12 to 0160 2200, C,APACITOR-FXD 43PF +5%: SOOWVDC MICA
Delete AZA3R34. ‘ L .

Service Sheet 3-A2 Schematic:
- Delete AZA3R34. =
‘Ghange AZA3CL2 to 43pF.

Servme Sheet 12-A2 Schematm
Change A2A101 to 2.2UF,

CHANGE D

Table 6-3:
‘ Change A3A4012 to 0160-3460, CAPACITDR FXD 0.05 UF +80 —20% IOOWVDC CER.
" Change A3C4 to 0180-0455, CAPACITOR FXD 0. 0425F +100 -»—10% 15VDC AL.
Delete ASAGTPJ.“B

Service Bheet 11-A3 Schematic:
Change A3C4 to 42 500UF

Service Sheet 13-A3 Schematic:
Change A3A4C12 to 0.05 UF.

7-2
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7-7. INSTRUMENT IMPROVEMENTS

7-8. Hewleti-Packard recommends that the cer-
tain modifications be done to the Synthesizer or
that certain parts be replaced with preferred parts
in the event of a failure, These modifications and
new parts are intended to increase reliability and
improve the instruments performance.

7-9. The modifications are not the same as
manual changes or preferred replacement parts and
should not be confused with them. If the instru-
ments ‘are modified or the preferred replacement
parts are installed, the manual should be updated
to reflect the differences. Table 7-2 indicates which
parts have been changed over the life of the instru-
ment, the recommended modifications and the
preferred replacements.

7-10, Perform the modifications as indicated in
the following paragraphs if your instrument’s
serial number or prefix is among those listed.

7-11. INSTRUMENT IMPROVEMENT MODIFI-
CATION INSTRUCTIONS

“7-12. For instruments with Serial Prefizes 1702A°

or below:

2. Change A3A1A1R51 to 0698-3157,
RESISTOR 19.6K 1% 0.125W F TC=0£100.

:Manealllc.‘rhanges '.

'b. Change A3A1A1R’75 to 0698 7236
RESISTOR 1K 2% 0.05W F TC=0£100,

c. Change A3AI1AIVR2 to 1902-32586,
DIODE-ZNR 23.7V §% D0~—17 PD=0.4W TC=.075%. -

d.  Use the Voltage Controlled Ciystal Oscil
lator (VCXOQ) adjustment procedure in Section V
as stated (without the changes mdlcated by Change

B in Section VII)

e. Al references to the TUNE VOLTAGE
(Service Sheets 2, 1-A3, and 2-A8) are shown in
Sectiori VIII. For example, the TUNE VOLTAGE .
“—5 to —20 Vde, —8 Vde nominal.”

f. -Add A3A3C15 (0160-4298, CAPACI-
TOR-FXD 4700 pF +20% 2B0WVDC CER)
between the base and collector of ASA3Q2. '

7-13. For all instruments:

On Table 6-3 and Service Sheet 9-A2: s
Change AZA11C20 to 0160- 3877, CAPACI— B
TOR-FXD 100 p¥,

ThJ.S will permit A2A11U9D (2 “D-type” Flip-
Flops) to function properly. If U9 is replaced, C20
should be changed to assure proper mstrument
petformance.
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SECTION VI
SERVICE

8-1. INTRODUCTION

8-2. This section provides information on service
related subjects. Safety considerations include
warhings and cautions to be observed while servic-
ing the instrument. The arrangement of the princi-
ples of operation and troubleshooting is explained.
Repair information such as non-repairable items,
module exchange and disassembly and reassembly
procedure is included.

8-3. The service sheets arc in the foldout section,
Each service sheet includes a block or schematic
diagram, with accompanying principles of opera-
tion and troubleshooting information. Usually g
component location diagram is also included.
Figure 8-1 Schematic Diagram Notes provides gene-
ral information which relates to block and sche-
matic diagram symbols.

8-4, Other pertinent service information is included
throughout the section.

8-6. SAFETY CONSIDERATIONS

8-6. This section contains warnings and cautions
which must be followed for your prolection and to
avoid damage to the equipment.

WARNING I

Muaintenance described hergin is per-
formed with power supplied to the in-
strument and with prolective covers re-
moved., Such maintenanee should be
performed only by service-trained per-
sonnel who are aqware of the harards
involved. Where maintenance can be
performed without power supplied, the
power should be remouved.

8-7. Any adjustment, mainienance, and repair of
the opened instrument under vollage should be
avoided as much as possible and, when inevitable,
should be carried out only by a skilled petson who
is aware of the harard involved.

8-8. Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source of supply.

8-%. Make sure that only fuses with the required
rated current and of the specified type (normal
blow, time delay, etc.) are used for replacement,
The use of repaired fuses and the short-circuiting
of fuseholders must be avoided,

8.10. Whenever it is likely that this protection has
been impaired, the instrument must be made in-
operative and be szecurced against any unintended
operation.

8-11. PRINCIPLES OF OPERATION

8-12, The operation of the Synthesizer is explained
on each service sheet. Overall operation, in terms
of interaction of the major assemblies, is found on
Service Sheet 1. Each major assembly. iz broken
down into sections (groups of assemblies) on Ser-
vice Sheets 2 and 3. Remaining service sheets re.
view the section operating information and explain
the assembly operation to the stage (group of com-
ponents) level,

8-13. TROUBLESHOOTING

NOTE

If the Synthesizer malfunctions, begin
troubleshooting on Service Sheet 1,

8-14. Arrangement in Manual

8-15. The troubleshooting information for the
Synthesizer is found on each service sheet. If the
Synthesizer malfunctions, begin troubleshooting
with Service Sheet 1 to isolate the defect to a
major assembly. On service sheets 2 and 3, trouble-
shoot to the section level (a logic group of assem-
blies). Next, isolate the defective assembly by fol-
lowing the information on the key Service Sheet
for the section. With the remaining information on
the key service sheet {which applies to the assem-
bly} on the remalning service sheets, isolate the
defective stage. Continue troubleshooting to defec-
tive component,

d-16. Supplemental Troubleshooting Aids

8-17. The HP-IB Diagnostic Program may verify
that the HP-IB input to the Synthesizer is opetat-

3-1
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SCHEMATIC DIAGRAM NOTES .«

Resistance in ohms, capacitance in microfarads, inductance in millihenries unless other-
wide noted.

Asterisk denotes a factory-selected value, Value shown is typical. Parl may be omitted.
Tool-alded adjustment,. (O Manual control.

Encloses front-panel designation.

Encloses rear-panel designation.

Circuit assembly borderline.

Other assembly borderline. Also used to indicate mechanical interconnection {ganging).
Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates path and direction of main feedback.

Wiper moves toward CW with clockwise rotation of control (as viewed from shatt or knob).

No measuremnent aid
provided,

Measurement aid provided.

Numbered Test Point. @ Lettered Test Point.

Encloses wire color code. Code used is the same as the resistor color code. First num-
ber identifies the base colox, second number identifies Lthe wider stripe, and the third
nurmber identifies the narrower stripe, e.g., denotes white base, yellow wide stripe,
violet narrow stripe.

A direct conducting connection to the earth, or a conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or land vehicle).

A conducting connection to a chassis or frame,
Common connections. All like-designated points are connected,

Letters = off page connection, c.g., (¥

Number = Service Sheet number for off-page connection, e.g.. 13

Letter number ~ Service Sheet Assembly Number, A3

Number (only) = on page connection.

Indicates multiple paths represented by only one line. Letters or names identify individual
paths. Numbers indicate number of paths represented by the line.

Figure 8-1, Schematic Diagram Notes (1 of 3)
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Service

056

SCHEMATIC DIAGRAM NOTES

Coaxial or shielded cable.

Relay contact moves in direction of arrow when energized.,

Indicates 4 pushbulton switeh with 2 momentary (ON) position.

Indicates a ganged 2-section 4-position rotary switch.

Indi¢ates a Schottky (hot-carrier) diode.

Dual Transistors — Physical location of the pins is as shown.

TOP VIEW

Signals that are active-low, are identified by the letter N followed by a signal
mnemonic (such as NSTOR).

Signals that arc active-high are identified by a signal mnemonic (such as STOR),

Identification of logic families is as shown (in this case, ECL), For more informa-

tion on logic symbols, refer to the paragraph entitled Logic Symbols in Section VIIL,

Figure 8-1. Schematic Diagram Notes (2 of 3)
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Test point svmbols. Stars are numbered or lettered for casy correlation
of schematic diagrams, procedures, andd locator illustrations.

Arrow connectling star to meas-
urement paint sighifics no

teasuring aid provided.

Assembly part number

Assembly name

Assembly designation

Stage name N

———————

p—— e,
AZ DC REGULATOR ASSY (08708-60007)

Star shown connected to
circuit signifies measuring aid
(metal post, circuit pad, etc.}
provided.

Number indicates
pin of socket (X A2).

SERIES
= REGULATOR e,

Interconnection information.

Circled letter indicates circuit
path continues on another
schematic diagram, Look for
same circled letter on service
sheet indicated by adjacent
bold number (3, in this
example},

Plug-in connection information.
Socket designation for A2 assembly.

J3 not mounted
on assembly A2,

AISEMBLIES ARE ABBREYIATED FULL
CLUDES ASSE4BLY NUMBER ¢y,
15 &IRI DESICNATIONS OF OTH

COMPLETE 45 SHOWN

Rl
ER

REFERENCE DESIGNATIONS WITHIN QUTLINED (o & & ammm |

Ol
COMPONENTS ARE

DESIGNATION IN
F ASSEMBLY Al

Y/

Circuit board common

Dagger indicates
circuit change. See
section V1I.

Conducting connection
Lo chassis or frame.

Non-plug-in
connection
information.
Solder point
named,

REFERENCE DESIGNATION

)
/

Connector symbols within the

NC PREFIX

A2 ASSY

borderlines of circuit assemb-

lies signify connections to the
assembly which are separate from
those made through the integral

A2
13
XA2

Cl
Ql
R1

plug part of the assembly.

NOT AS

Asterisk indicates factory
selected components. (See

section V).

Value selected for best operation.
Value shown is average or most
commonly selected value,

Wire color code. Code used (MIL-STD-681) is the
same as the resistor color code. First number
identifies the base color, second number the wider
stripe, and the third number the narrower stripe.

denotes white base, vellow
wide stripe, violet narrow stripe.

Example: 947

Reference designators deleted
by circuit changes are listed
here.

List of all the reference desig-
nations on the diagram.

SIGNED

2:,2A‘|

Assembly reference designator(s).

Large numbers in lower right
corners of schematic diagrams
are service sheet numbers.
They are provided for con-
vernience in tracing inter-
conneetions.

Figure 8-1. Schemaic Diagram Notes {3 of 3)
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Arrangement in Manual {Cont'd)

ing properly. The program will not isolate a remote
problem but it may give some indication of what
the actual problem is. A remote operator’s check,
found near the last page of this manual, checks the
various functions of the Synthesizer when the
iIP-IB controller and bus are operating correctly.

8-18. An Operational Verification Check, located
hefore the performance tests in Section IV, may be
used to check the performance of the instrument
without an cxcessive outlay of time.

#-189, Table 5-2 {in Section V) may aid in isolating
a vircuit defeet in the event of a performance test
failure,

8-20. RECOMMENDED TEST EQUIPMENT

8-21, Test equipment and test equipmoent acces-
sories reguired Lo maintain the Synthesizer are
listed in Table 1-Z2. Equipmeni other than that
listed may be used if it meets the listed critical
specifications.

8-22. SERVICE AIDS

8-23. Pozidriv Screwdrivers. Many screws in the
instrument appear to be Phillips, but are not. To
avold damage to the screw slols, Poridriv screw-
drivers should he used.

8.-24. Blade Tuning Tools. For adjustments requir-
ing 4 non-metallic tuning tool, use the J.F. D, Model
No. 5284 (1IF 8710-1010). In situations not requir-
ing non-metallic tuning tools, an ordinary small
serewdriver or other suitable toel 15 sufficient. No
matler what tool is used, never try to force any
adjustment, control in this instrument. This is es-
pecially critical when adjusting variable inductors
oY capacilors,

8-25. Part Location Aids. The locations of some
chassis-mounted parts and the major assemblies are
shown on/or near the last foldout of this manual,
The locations of individual components mounted
on printed circuit boards or other assemblies are
shown on the service sheet,

8-26. Servicing Aids on Printed Circuit Boards.
The servicing aids include tesl points, transistor
and integraled  circuit designations, adjusiment
callouts, and assembly stock numbers.

Service

8-27. REPAIR

8-28. After a circuit board is repaired, it is recom-
mended that the area sorrounding the new com-
ponent be sprayed with a proteclive coating.*

8-29. Factory Selected Components

8-30. Some component values are selccted al the
time of linal checkout at the factory (see Table
5.1). Usually these values are not extremely criti-
cal; they are selected to provide optimum compati-
bility with associated components. These compo-
nents are identified on individual schematics by an
asterisk (*). The recommended procedure for re-
placing a factory-selected part is as follows:

a. Try the original value, then perform the
calibration test specified for the circuit in the per-
formance and adjustment sections of this manual,

b. If calibration cannot be accomplished, try
the typical value shown in the parls list and repeat
the test.

¢, Il the test results are still not satisfactory,
substitute various values within Lhe lolerance speci-
fied in Table 5-1 until the desired resull is obtained.

8-31. Non-Field Repairable Assemblies

8-32. A few of the Synthesizer’s assemblics must
be replaced if they malfunction. If they are repair.
able, they may be returnhed to the factory under
the Module Exchange Program (refer to the next
paragraph). The following assemblies are not re-
pairable:

AZAZ Rotary Pulse Generator

A3AQUI1 Sampler 2—6.5 Gliz

A3A9A1 Directional Coupler Assembly
A3A9AZ YTO Interconnect Azzembly
ASA9A6 Attenuator Assembly, 15 dB
A3A9AT 6.3 GHz Low Pass Filter Assembly
A3A11 Power Line Module

8-33. Module Exchange Program

8-34. The restored assomblies listed below may be
ordered as replacements under the Module Ex-
change Program,

A3A1A4d M/N VOO Assembly (if AGATA4AL i3
defective, replace the entire assembly.)

*HBuch as “Krylon™ No, 1301 by Borden Inc,, Department CP
Columbus, Ohic 43215,

8.5
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Module Exchange Program {Cont'd)

A3AS8 10 MHz Reference Oscillator Assembly
A3ADA3 2—6.2 GHz YTO Assembly

Refer to Section VI for ordering information.

8-35. After Service Product Safety Checks

#-36. Visually inspect interior of instrument for
any signs of abnormal internally generated heat,
such as discolored printed circuit boards or com-
ponents, damaged insulation, or evidence of arcing.
Determine and remedy cause of any such condition.

8-37. Using a suitable ohmmeter, check resistance
from instrument enclosure to ground pin on power
cable plug. The reading must be less than one-half
ohm. Flex the power c¢able while making this mea-
surement to determine whether intermittent dis-
continuities exist,

#-38. Check any indicated front or rear panel
ground terminals marked, using the above
procedure,

8-39. Check resistance from instrument enclosure
to the line and neutral (tied together) with the
power switch on and the power source discon-
nected. The minimum acceptable resistance 15 two
megohms. Replace any component which results in
a failure.

£-40. Check line fuse (A3F1) to verify that a cor-
rectly rated fuse is installed, (Refer to Section II).

8-41. Disassembly and Reassembly Procedures

WARNINGS

Maintenance deseribed herein is per-
formed with power supplied to the in-
strument and with protective covers re-
moved. Such maintenance should be
performed only by service-trained per-
sonnel who are oware of the hazards
involved, Where maintenance can be
performed without power supplied, the
power should be remaoved.

A pin-to-pin  voltage difference of
680 Vde may be found on many of the
Synthesizer’s eircuit board connectors.
This voltage could cause personal injury
if contacted, Be careful while working
on the circuit boards with power sup-
plied to the instrument,

Model 8671A

If a cireuit board is placed on an extend-
er board, the possibility of coming in
contact with 60 Vde ig greatly increased,
This voltage could cause personal injury
if contacted. Be e¢areful while working
on the circuit boards with power sup-
plied. Work with one hand. Do not touch
the extender board.

3-42. Before performing any of the following dis-
assembly or reassembly procedures, the following
steps must pe performed.

a, Set the LINE gwitch to STANDBY,

b. Remove the Line Power Cable from the
Line Module (A3A11).

8-43. Top Cover Removal. To remove the top
cover from the Synthesizer follow the steps as
listed below:

a. Remove the two plastic feet from the rear
of the top cover by removing the Pozidriv screw
from each foot (see Figure 8-2).

b. Unscrew the Pozidriv screw at the middle
of the rear edge of the top cover (see Figure 8-2).
This 18 a captive screw and will cause the top cover
to pull away from the front frame. Captive screw
part number HP 0570-1171; clip part number
HP 0510-0043,

¢.  Lift the top cover off the Synthesizer.

8-44. A2 Assembly Protective Cover Removal, To
remove the protective cover follow the steps as
listed below:

a. Remove the Pozidriv screw at the rear of
the protective cover.

b. Lift up the rear portion of the protective
cover and slide towards the rear of the Synthesizer
to allow the front edge pins to disengage from the
guide slots,

8-45. Bottom Cover Removal. To remove the bot-
tom cover from the Synthesizer follow the steps as
listed helow.

a. Place the Synthesizer upside down,
b, Remove the two plastic feet from the rear

of the bottom cover by removing the Pozidriv
screw from each foot {see Figure 8-2),
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Figure 8-2. Rear Panel of the Synthesizer

Disassembly and Reassembly Procedures (Cont'd)

¢, Unscrew the Pozidriv screw at the middle
of the rear edge of the botiom cover (See Figure
8.2), This is a captive screw and will cause the front
edge of the hottom cover to pull away from the
front frame. Captive screw part number HP 0570-
1171; ¢lip part number HP 0510-0043.

d. Lift the bottom cover off the Synthesizer,

8-46. Front Panel Removal. To remove the A2 As-
sembly Front Panel follow the steps as listed helow:

a. Place the Synthesizer upside down.

b. IRemove the plastic trim strip from the
bottom of the front frame.

¢. Remove the plastic [oot on the A2 assem-
bly side of the instrument.

d. Remove the two Pozidriv screws from the
hottom edge of the front frame over the front panel

e. Place the Synthesizer with top side up.

f. Remove the top plastic trim strip from
the front frame.

g. HRemove the two Pozidriv screws from the
top edge of the front [rame over the front panel.

h. Carefully, puil the front panel outward to
clear the front frame (see Figure 8-3).

1. Disconnect the cables and the wiring as
necessary to free the front panel.

j. Remove the two Pozidriv screws from the
hinge and remove the front panel,

8.47. Fan Removal and Replacement. To remove
the fan from the Synthesizer follow the steps as
listed below:

a. Remove the bottom cover from the Syn-
thesizer as in paragraph 8-45.

b, Remove two Pozidriv screws from the fan
cowl and remove the cowl.

WARNING I

The fan and fan relay always have 120
Vac across the terminals {f lhe instru-
ment s conneclted to the Mains (line)
vollage, BE SURE the instrument is dis-
connected before removing the fan.

¢. Remove the clear plastic protective cover
from the hottom of the Synthesizer by removing
the five while circeled screws (see Pigure 8-4).

d. Remove the plastic clamp holding the
three wires going to the fan from the Mother Board.

8-7
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Figure 8-3. A2 Assembly Front Panel Fully Extended

Disassembly and Reassembly Procedures (Cont'd)

e, [Insolder the two black (06 and 09) wires
from the Mother Board. Remove the screw from
the ground wire.

£, Pull the three wires out of the rear frame
going to the fan.

g. Hemove the four nuts and lockwashers
from the fan mounting brackets.

h. Carelully remove the fan from the mount-
ing bracket. Do not lose any of the hardware.

i. Before replacing the fan, check to see that
the magnetic shield is securely in place on the
blade side of the fan motor,

j.  Reassemble the fan in the reverse order.
When tightening the four nuts and lockwashers, be
careful that the four rubber shock mounts do not
twist with the nuts as they are tightened. Be sure
the wires go around the outside of the fan strut
(away from the fan blade),

WARNING I

BE SURE o replace the A3 Assembly’s
protective plastic cover before replacing

8-8

the bottom cover. This cover is intended
to provide protection from electrical
shock when the bottom cover s removed,

k. Replace the cable camp and MAKE SURE
that the plastic protective cover is replaced before
replacing the bottom cover.

8-48. Rear Panel Removal. To remove the rear
panel for access to the Line Module {A3A11), fan
relay (A3K1), transistors (A3Q1-Q4), and the rear
pancl coax connectors, follow the steps listed below:

a. Remove the Llop coveras in paragraph 8-43.

b, Remove the two Pozidriv screws from the
top of the rear frame and the three screws from
over the heat sink (see Figure 8-2).

c. Push the top of the panel outward. The
transistors (A3QR1-@34) can be replaced by removing
the lwo Pozidriv serews holding them in place,

8-49. A3AT M/N Loop Assembly Removal, To re-
move the A3AL Assembly from the Synthesizer
follow the steps as listed below:

a. Remove the Lop and boltom covers as in
paragraphs 8-43 and 8-45.
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Figure 8-4. Bottom of the Synthesizer

Disassembly and Reassembly Procedures (Cont'd}
b, Set the Synthesizer on its right side.

¢. Remove the fire coaxial cables from the
AS8A1 Assembly Lo [ree it from the other assemblies.

d. Remove the eight Pozidriv screws labeled
B from the Mother Board, noting the sizes of each.
These screws can be removed without removing the

protective cover from the bottom of the Synthesizer.

e. Hold the A3ALl Assemnlby while removing
the last screw. Then lift the assembly away from
the Mother Board,

3.50. A3A9 YTO Loop Assembly Removal. To re-
move the A3AY9 YTO Loop Assembly from the
Synthesizer, follow the steps as listed below:

a, Remove the top and bottom covers as in
paragraphs 8-43 and 8-45,

b. Remove the Pozidriv screw laheled “A"
from the top of the A3A9 Assernbly.

¢. Disconnect the semi-rigid coax (A1W1)
from A3ABA1J1, Loosen the cable at A1IA13A1J1
and rotate it up and away {rom A3AY.

d. Remove the two Pozidriv screws labeled A
from the bottom of the A3A9 Assembly through
the Mother Board (sec Figure 8-4).

e, Lift the assembly out uniil it clears the
surrounding assemblies. Hook the front edge of the
assembly over the front edge of the A3 Assembly
as shown in Figure 8-3,

8-
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Figure 8-5. AJAY Assembly in Service Position

Disassembly and Reassembly Procedures (Cont'd)
f. Secure the assembly into place by tighten-

ihg the caplive thumb screw into the pressed-in nut,

g. Connect a test cable from A3A9A1J1 to
AlLAT1J1 for troubleshooting and testing purposes.

CAUTION

When reinstalling the A3A9 Assembly,
be careful ot to erush or pinch the coax-
ial or flat ribbon cables.

8-51. Battery Replacement, To replace the batter-
ies, follow the steps listed below:

a. Remove the lop cover as in paragraph
B-43,

#-10

b. Grasp the top of the battery holder’s clip
and pull forward until it slips off.

¢. Grip the battery pack on both sides with
your fingers and pull straight out.

d. Position the new battery pack so the metal
strips press against lhe flexible contacts of the
battery holder.

e. 5lip the small end of the battery clip over
the bottom end of the battery holder. Snap the top
end of the clip into place.

8-52. LOGIC 5YMBOLS

%-53. The logic symbols used in this manual are
based on Llhe American National Standard ANSI
Y32.14-1973, “Graphic Symbols for Logic Dia-
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Figure B-6. Dualifiers

LOGIC SYMBOLS (Cont'd)
grams (Two-State Devices).” The following sum-
mary should setile most questions of interpretation.

8-54. Qualifiers

8-5b. Qualifiers are that portion of the symbol
(either rectangular or distinetive shaped) that de-
notes the logic funclion, Refer to Figure 8-6,

8-56. Indicator Symbols

8-57, Indicator symbols identify the active state or
level of a symbol’s input or output. The more posi-
tive level is the high state; the less positive is the
low state, Refer to Figure 8-8.

8-58. Contiguous Blocks

#-59. Two symbols may share a common boundary
parallel or perpendicular to the direction of signal
flow. Note that in the examples shown in Figure
&-7, there is generally no logic connection across a

horizontal line; however, there iz always a logic
connection across a vertical line. An exception to
this is the Common Control Block (Figure 8-12)
where there iz a logic ¢connection across a horizon-
tal line.

8-60. Dependency Notation

8-61. Dependency Notation i a way to simplify
gymbols for complex IC elements by defining the
existence of an AND relationship hetween inputs,
or by the AND, OR, control, or free (switch) con-
ditioning of an output by an input without actually
showing all the elements and interconncctions in-
volved. The examples of Figure 8-9 and 2-10 use
the letter “‘C* for control, “G' [or gate (AND),
“V* for OR and “F* for free. The dependent input
or output is labeled with a number that is either
prefixed (e.g., 1X) or subscripted (e.g., X1). They
hoth mean the same thing, Note that many times a
controlled line may already be labeled wilh a num-
ber: as for example, a coder. In this case, the con-
trolling or gating input will be labeled with a letter,
See Figure 8-11.

—NO LOGIC

CONNECTION

LUGIILIT
CONNECTION

. Contiguous Blocks
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ACTIVE ACTIVE HIGH inputs and outputs are indi-
HIGH LEVEL - PERIOD cated by the absence of the polarity indicator
SENSITIVE symbol {5 ).

ACTIVE LOW inputs and outputs are indicated
hy the presence of the polarity indicator sym-
bol {IN ).

LOW LEVEL —*| ALTIVE  |=—

SENSITIVE PERIOD

> /

LOW-TO-HIGH ﬁggl'gg EDGE SENSITIVE {Dynamic} inputs are indi-

SENSITIVE cated by the presence of the dynamic indicator
__\ symbot ( D).

HIGH-TO-LOW ﬁ‘g;l'gs
EDGE SENSITIVE

INHIBIT input (=~} uset when active input in-
hibits {blocks) the active state putputs of the
logie function.

INPUT SIGNAL

| DUTPUT DELAY indicator symbo! { 1) shows

that an gutput becomes effective when the sig-
\ nal that initiated that change returns to its

ppposite state.

——
ACTIVE PERIQD

<> OPEN COLLECTOR OUTPUT. Output that
forms part of a distributed connaction,

Figure 8-8. Indicator Symbols
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The input that controls of gates other inputs is
labeled with a “C™ ofr a “G”, followed by an
identifying number.

The controlled or gated input or ouiput i§
labefed with the same number. In this example,
1" iz controlled by "G17.

When the controlled or gated input or output
already has a functional label (X is used hera),
that label will ba prefixed or subscripted by the
identifying number.

12X

tf a particular device has only one gating or
control input then the identifying number may
be eliminated and the relationship shown with &
subseript.

If the input or autput is affected by more than
one gate or contral input, then the identifying
numbers of gach gate ar control input will ap-
pear in the prefix or subscript, separated by
commas. In this example "X is controlled by
“G1"and G2

Figure 8-9. AND Dependency Notation

An input whan in its active state that causes the output to be in its active state iz
labeled with a “V"".

With the V input inactive, the device functions as if the ¥V input doesn‘t exist,
This is a simple OR relationship,

An input when in its active state that causes the output to follow the combined
function of the remaining inputs and that inhibits the output in the inactive state

is labeled with an “"F",

The 3-STATE label is used with the free dependency natation.

ISTATE

Figure 8-10. OR and Free Dependency Notation

Figure §-11. AND Dependency Notation,
Coder Example Using Letters
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8-62. Common Control Block

8-63. The Control Block is used in conjunction
with an array of related symbols in order to group
common logic lines. Figure B-12 shows how the
Control Block is usually represented. Figure 8.153
shows a quad [-Type flip-flop with reset. This can
be redrawn by combining what is shown in Figures
8-12 and 8-13 about Contiguous Blocks and Com-
mon Control Blocks. The result is shown in Figure
4-14, Note that the more complex representation
shown in Figure 8-13 might be used when the flip-
flops are functionally scattered around the sche-
matic {not used as a quad unit).

CONTROL BLOCK

Figure 8-12. Commaon Caontrol Block

m
m

TR

=

Model 3671 A

Figure 8-14, Quad D-Type Latch {Combined)

8-64. Complex Devices

3-65. Figures 8-15 through 8-17 show how the
basic symbols can be combined in various ways to
illustrate the behavior of fairly complex devices,

8-66. Quad D-Type Latch. Refer to Figure 8-15.
The register contrel block is used to illustrate a
quad D-type latch. There iz a common active-low
reset (R), and a common edge-triggered control
input (C). Since there is only one dependency rela-
tionship, the controlling input is not numbered and
the controlled function (D) are subscripted with a
C.

Figure 8-13. Quad D-Type Latch {Individual)

8-14

Figure 8-19, Quad D-Type Latch Example
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Complex Devices {Cont'd)

8-67. Multiplexer. The multiplexer block is used
to simplify the AND portion of a quad AND-OR
select gate. When G1 is high, the data presented at
the “1" inputs are gated through. When G2 is high,
the data presented at the **27 inputs are gated
through.

Figure 8-18. Multiplexer (AND-OR Selected) Example

8-68. Shift Register Control Block. The shift regis-
ter control block is used to show common inputs
to a bidirectional shift register, Notice that *—~m™
means shift the contents to the right or down by
“m” units, And “~m" means shift the contents to
the left or up by “m’” units. Note: If m=1, “m”
may be omitted, Inputs “a’ and “b’" are each
single 1C pins that have two funections. Input “a”
enables one of the inputs to the top D-type flip-
flop (1D), and also shifts the register contents
down one unit, Input “b” enables one of the
inputs to the bottom flip-flop (2D}, and also shifts
the register contents up one unit, Input “c”’ loads
all four flip-flops in parallel (3D}, Input “d” 15 a
common reset. The output delay indicator is used
hecause the outputs change state when the control
input returns to its inactive state.

869, Up-Down Counter Control Block. The
counter control block (Figure 8-18) is used to show
the common inputs to a Presettable Decade Up/
Down Counter. Notice that *+m’’ means count up
{increment the count) by “m”’; “~m" means count
down by “m”. Note that if m=1, “m" may be
omitted. Since the D4ype {lipflops are master-
slave, the output delay indicator is used. The =9,

Service

+1" and =0, —1" notation defines when the carry
and barrow outputs are generated. They also define
it as a decade counter; a binary counter would have
carry indicated with “=15, +1”. Flip-flop weighting
ig indicated in parenthesis.

a——Cc:—hm
b -—

c —— (3
d———R

Figure 8-17. $hift Register Example

10CNTR
FF
{n
FF
(2}

FF
(4}

FF
(8)

Figure 8-18. Up-Down Counter Example
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Table 8-1. HP-IB Diagnostic Program (1 of 8)
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Tahle 8-1. HP-IB Diagnostic Program (2 of 8)
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Tahle 8-1. HP-IB Diagnostic Program (3 of )
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Tahle 8-1. HP-1B Diagnostic Program (4 of 8)
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Tahle 8-1. HP-IB Diagnostic Program (5 of 8)

Model 86T1A

S UM IR AT = R LA Kl

| e
TigsE THEH 2156

S TH

" |";|| I 1 L
. "y

S SR
B ROT H TR

e 5 L T R

THEN 23

EEIEHCY T LGCEL "



https://www.manualsplus.com/

Model 8671 A

Table 8-1. HP-1B Diagnastic Program (6 of 8)

U RO EE T DHTER THE L U AR E R

STOROE DMBER THET CHARACTERD

LI & I CY A R N R R R B

TR o G
R THT " T " | 4 L T 1 et T T A OV T S R 0 1 A
5 S Y N R LTI



https://www.manualsplus.com/

Table 8-1. HP-IB Diagnastic Program {7 of 8)

Model 8671A
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Table 8-1, HP-IB Diagnostic Program (8 of 8)
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SERVICE SHEET 1

PRINCIPLES OF OPERATION

The HP Model 8671A Synthesizar consists of the
A3 RF Source Assembly, A2 Controller Assembily
and the Al RF Output Assembly. Figure 8-19
iz a simplified block diagram. The overall Trouble-
shooting Block Diagram shows the interconnec-
tions between the major assemblies. Figure 8-20
shows the physical location of these assemblies in
the Synthesizer,

The Synthesizer’s RF output signal is generated in
the YTO Loop of the A3 RF Source Assembly.
Through the interconnection of the phase lock
loops, the output signal is phase locked to the time
base, The power supplies are also part of the A3
Assembly.

Digital signals from the AZ Controller Assembly
are inpul to the loop circuits to control the RF
output [requency. The frequency may be tuned
from the front panel or programmed through the
HP-IB Interface. The RF signal from the YTO
Loop is passed through an isolator in the Al RF
QOutiput Assembly. The isolator’s output is connect-
ed to the front panel RF Output jack. The fre-

Model 8671A

gquency modulation mode is selected by circuits
within the Al Assembly. The FM is added to the
carrier in the A3 Assembly’s YTO Loop.

In the local mode, the control signals are input
from the front panel. Programmed Inputis come
through the HP-IB Interface to conlrol frequency
and RF level functions.

The front panel annunciators indicate the Synthe-
sizer's operating mode and status, The following
table lists the status and explains the function
monitored.

2—6.2 GH
RF SOURCE 21 RF uTPUT

T— CONTROLLER —T

Figure 8-19. Synthesizer's Simplified Block Diagram

TOP VIEW
)\

+22Y
ANNUNCIATOR ™ T—=

A3 --

itf SOURCE

POWER SUPPLY AND

- THERMAL SHUTDOWN
r = ANNUNCIATOR
1

-

PHASE LOCK LOQP
D—-—-———-wSTATUS

ANNUNCIATOR

Al

RF QUTPUT

CONTROLLER

A2

Figure 8-20. Major Assembly Locations
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Tahle 8-2. Front Panel Status Annunciators

Annunciator

Name Location

Purpose

A2 Monitors the time base oven (A3 Assembly)

Indicates aven temperature is not stabilized,

QUT OF RANGE

Indicates that an incorrect frequency has heen programmed.

REMOTE

Indicates that the Synthesizer 15 in the remote mode,

STANDBY

Indicates that the LINE switch is set to STANDEY,

NOT PHASE.-LOCKED

Indicates that one or more of the loops are nol phase-locked.
Refer to the Phase Lock Loop Status Annunciators,

INT REFERENCE OFF

Indicates that the rear panel FREQ REF switch is set to EXT.

FM OVER MOD

Indicates that the maximum FM deviation (A3) or maximum
input drive (Al) has been exceeded.

TROUBLESHOOTING

Begin troubleshooting by following Tahle &-3,
Overall Troubleshooting, The table is designed to
lsolate a malfunction to one of the three major
assemblies. Begin troubleshooting with step 1. This
is importanl since the table assumes that all mea-
surements and indications are nomnal, When a mal-
function ig isolated by using the table, turn to the
service sheet indicated for further troubleshooting
information.

The following information can also be used to iso-
late a malfunction to the major assembly level or it
can he used as supplemental information to the
table.

Refer to Overall Troubleshooting Block Diagram,
Examine the front and rear panel switches and
annunciator or program specific functions and
examine their annunciators, A switch or pro-
grammed lunction normally will effect only one
annunciator. Home will also change the status
annunciators listed in the Front Panel Status An-
nunciators’ table. Check to see that those related to
the malfunetion respond properly to the switch
setting or programmed function. For detailed in-
formation on the annunciator response to switch
settings, refer to the figures showing ihe front and

rear panel conirols, connectors and indicators in
Section IIL

Problems indicated by the NOT PHASE-LQCKED
annunciator can be further isolated by removing
the instrument’s top cover. (Refer to the Disassem-
bly and Reassembly procedures in this section.)
View the phasc-locked loop annunciators which are
located on the AZ assembly (refer to Figure 8-20).
If the entire instrument seems to be off or if the
STANDBY annunciator does nol change with the
LINE switch being set to ON, check the rear panel
fuse and the power supply and thermal shutdown
annunciators. Also check the +22V annunciator.

The next step is to measure main signal paths
that lead to a malfunction in one of the major
assemblies. Refer to the Owerall Troubleshooting
Block Diagram. When a problem is isolated to a
major assembly, refer to the troubleshooting in-
formation on the appropriate service shect,

The following table is designed to isolate a mal-
funciion to one of three major assemblies. Begin
troubleshooting with step 1. This is important,
since the table is set up assuming that all previous
steps are normal, When a malfunction is located in
the table, turn to the service sheet indicated for
further troubleshooting information.

8-25
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Model 8671A

INITIAL CONDITIONS

1.  Check that the LINE switch is in STANDEY and remove the Power Cable from the Line Module (A3A11).

2. Set the voltage selection card in the Line Module (A3A11) for the nominal line voltage to be used.

Check that the Line Fuse (A3F1) is the correct value and type.

NOTE

Remave the HP-IB Connector Plug, if connected,

Check that the LINE switch is in STANDRY and insert the Power Cable into the Line Module.

Set the rear panel controls and cables as follows:

a. FREQ STANDARD INT/EXT switch to INT.
b. Jumper (A3W3) connecting A3J9 to A3J10.

Set the front panel controls and switches as follows:

a. RF switch to ON.
b. FM DEVIATION switch to OFF,

Test

Results

If Faulty, Go To

Set LINE switch to STANDBY position

Set LINE switch to ON position.

Press PRESET pushbuttorn.

Press FREQUENCY RESOLUTION
pushbutton on the left to produce
100 MHz resolution.

Turn TUNING control first clockwise,
then counterclockwise

Press FREQUENCY RESOLUTION push-

hutton next to the left to produce 1 MHz
resofution and turn the TUNING control
clockwise and then counterclockwise,

Press the next FREQUENCY RESQLIU-
TION pushbutton to produce 10 kHz
resolution and turn the TUNING control
clockwize and then counterclockwise.

OVEN and STANDBY annunciators light,

RF annunciator ON lights.

NOT PHASE-LOCKED annunciator may light
momentarily and then extinguish

Frequency within specified range.’
Frequency goes te 3000.000 MHz

Light Bar for 100 MHz resolution lights.

Frequency increases and then decreases in
100 MHz steps,

Light Bars for 100 and 1 MHz resolution
light and frequency increases and decreases
in 1 MHz steps,

Light Bars for 100 and 1 MHz and 10 kHz
light and frequency increases and decreases
in 10 kHz steps.

Continue to
step 2.
1-Al

553

583
553

553

i . . . .
The Synthesizer will produce the last frequency entered, 1T the Synthesizer was vemotely programmed to un out-of-range frequency,
when power is applied and the Syntehsizer is tn local, it will count up or down until a legal frequeney s rezched, This action can be
(erminaled by pressing the PRESET pushbutton. A dead battery ean produce similar results when firsl applying power.
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Tahle 8-3. Overall Troubleshooting {2 of 2)

Test

Results

If Faulty, Go To

11

Press the last FREQUENCY RESOLU-
TION pushbutton to produce 1 kHz
resolution and turn the TUNING control
clockwise and then counterclockwisze.

Press the HOLD pushbulton

Turn the TUNING control clockwise
and then counterclockwise,

Press the PRESET pushbutton

Light Bars for 100 and 1 MHz, 10 and 1 kHz
resolution light; the frequency Ingreases and
decreases in 1 kHz steps.

All Light Bars extinguish,

Frequency does not change,

Frequency goes to 3000000 MHz.

553

SETUP

Connect spectrum analyzer to RF QUTPUT connector and adjust to observe a 3 GHz signal. Use 50 dB input attenua-
tion, 2 kHz scan width, 0.3 kHz bandwidth, 50 milliseconds scan time, and +10 dBm log reference level.

12,

Set BF switch to ON position.

Bet RF switch to OFF position
Set RF switch to ON position,

Apply modulating signal at 50 ohms impe-
dance to FM INPUT connector and adjust
input level to null the carrier for the follow-
ing deviation ranges. Measure modulating
signal with VM,

Signal displaved on Spectrum Abalyzer
approaches top graticule line,

Power level drops to zero,

Power returns.

FM Deviation Selector

Modulation Freguency

Signal Level

0.1 MHz
10 MHz

37.5 kHz
3 MH:z

1.275 * 0.089 Vrms
1,020 0,071 Vrms

Set FM DEVIATION seiector to OFF,

On the rear panel, set FREQ STANDARD
INT/EXT switch to EXT position.

On the rear panel, disconnect Jumper
{A3W3) from A3J2 and A3J10. Connect
a 10 MHz signal at 0 dBm to (A3J10)
FREG STANDARD External Input
conneetor,

To thotoughly check remote operation
load and run the HP-IE Diagnostic Pro-
gram listed in Table 8-1. For a quicker
but less complete check, load and run
the Remote Operator's Checks (in
Section V),

FM display disappears but carrier remains on.

INTERNAL REF OFF and NOT PHASE-
LOCKED annunciators light,

INTERNAL REF OFF annunciator remaing
lighted and NOT PHASE-LOCKED annunei-
ator extinguishes. Synthesizer is phase-
locked.

Continue to
siep 13,

1-A1

1-A1

2-27/8-28
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Figure 8-21. Overall Trouhfeshooting Biock Diagram
8-29
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SERVICE SHEET 2

A3 RF Source Assembly

TROUBLESHOOTING HELP: In addition to this service sheet refer fo:

Block diagram Page 8-29
Motherboard wiring Last 3 foidout gheets
Parts list Page 6-1
Performance tests Page 4-1

Adjustment procedures Page B-1

* 0 9 B

PRINCIPLES OF OPERATION

Genera!l

The Synthesizer's fundamental RF output signal is generated by the YTO (YIG Tuned
Oscillator). This signal is phase-locked through the other loops to the Synthesizer’s
time base--an internal crystal oscillator. The YTO Loop pretunes and locks the YTO
signal to the output of the M/N Loop and the 20/30 MHz (LFS) Loop (part of the AZ
assembly). The M/N and 20/30 MHz Loops serve two basic functions. First, they are
phase-locked to the reference crystal oscillator through the Reference Loop. They also
provide the stepped tuning of the YTO output signal, The M/N Loop provides the
larger steps (2000 to 6199 MHz in 10 MMz steps) while the 20/30 loop provides the
smaller {1 MHz, 100, 10 and 1 kHz) steps.

Power is supplied to the Synthesizer by the power supply circuits, the Rectifier As-
sembly and the Positive and Negative Regulator Assemblies. Some functions are con-
trolled by switching power supply outputs on and off,

Reference Loop

The Reference Loop is phase-locked to the ASAS 10 MHz Reference Oscillator As-
sernbly. The Reference Loop’s phase-locked outputs (10, 20 and 400 MHz) are used as
references for the 20/30 MHz (LF5) Loop (part of A2 assembly) and the M/N Loop.
The 10 MHz signal is also used as the master clock for digital cireuits in the
Synthesizer. The lIoop can also be locked to an external 5 or 10 MHz reference.

The 100 MHz VCXO (Voltage Controlled Crystal Oscillator) is the heart of this loop.
The 100 MHz cutput signal is 1) multiplied by four to generate the 400 MHz reference
for the M/N Loop and 2) divided by five to generate 2 20 MHz reference signal that is
also used in the M/N Loop. The 20 MHz signal is divided by two to produce a 10 MHz
that is used as a reference and the master clock for the Synthesizer’s digital circuits.
The 10 MHz signal also is phase compared to the 10 MHz Reference Oscillator output,
The resulting error signal is passed through the integrating amplifier and tunes the
VCXO to phasge lock the Reference Loop,

M/N Loop

The frequency output of the M/N loop 1) is dependent on the front panel frequency
and 2) in part, controls the YTO output frequency. An encoded equivalent of the front
panel frequency’s most significant digits (10 MHz to 10 GHz) are input to the M/N
Loop as M and N numbers. The ratio of the M and N numbers determine the M/N QUT
frequency. The M/N OUT frequency’s Nth harmonic (based on the N number and
selected by the YTQ pretuning) tunes the YTO frequency in 10 MHz steps. There is a
10 MHz step for each valid M/N OUT frequency (M/N ratic) and Nth harmonie (N
number). This 10 MHz step complements the 20/30 MHz loop because its tuning range

J 304,
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is 10 MHz and step size is 1 kHz. Together, the M/N Leop, YTO
pretuning and 20/30 MHz Loop are able to tune the YTO from
2000.000 to 6199.999 MHz in 1 kHz steps.

The M/N Loop VCO generates an output signal (Eym vao) that
varies between 355 and 395 MHz. The VCO signal is 1) divided by
two (f,;~) and is output to the YTO Loop and 2) mixed with the
400 MHz reference to produce an IF signal (f,,.) that varies between
& and 45 MHz, The IF signal is divided by the M number and is phase
compared to the quotient of the 20 MHz reference signal divided by
the N number. The error voltage from the detector is integrated and
tunes the M/N VCO to achieve phase lock.

The frequency output from the M/N Loop is dependent on the ratio
of the M and N numbers. These numbers are input in the form of
digital tuning information to the M/N Loop Phase Detector. The
following equation shows the relationship between the output fre-
quency and the M and N numbers,

M
fa = [200 — 10 (—ﬁﬂ MHz

where £, . = M/N out frequency
M = M number

N = N number

For a listing of the M and N numbers, M/N output frequencies
(fym) and the YTO frequencies (f,), refer to Table 8-4 of M and N
Numbers and Resulting Frequencies,

The M and N numbers and f, ;x may also be caleulated by the fol-
lowing formulas:

1
M= 27 _(EB> [fo(A)_fo (B)]

[mo-+3ooﬂ
INT | =—

N= 200

1
and fy,n = N [ (o ¢ay * 30)]

where f pe M/N Out frequency
£ = YTO frequency
fo (ay = YTO frequency rounded off to lower 10 MHz.
f,®m = YTO frequency rounded off to lower odd 100 MHz.
M = M number

N = N numbey

g-30b
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YTO Loop

Phase Lock System, When a frequency change occurs, the YTO i
pretuned near the new desired frequency. This places the YTOQ fre-
guency 20 to 30 MHz below the Nth harmonic of the M/N Loop out-
put. (The Nth harmonic is the same as the M/N Loop’s N number,)
The YTO frequency and M/N Loop harmonic are mixed in the
Sampler (Harmonic Mixer). The YTO IF (20—30 MHz) is phase com-
pared with the 20/30 Loop output. (Note that the YTO IF and
20/30 Loop output are equal if the YTO Loop is locked,) The YTO
Phase Detector’s error voltage is integrated and ultimately is used to
tune the YTO to achieve phase lock. The following formula expresses
the relationship between the frequencies found in the YTO Loop:

20130 = fyporr =N(fyn —L,)

where f 20/30 Loop freguency

20730

fyrorr = YTO IF frequency
fam =  M/N Loop frequency

I YTO frequency

0

N N number (same as in the M/N Loop)

The various frequencies in the YT'O Loop can also be determined by
using the front panel frequency reading as long as it is from 2000.000
to 6199.999 MHz. In this case
fomo = (30.000—D,. DD, D,) MHz
angd fo = (D7D6D5 DQDBDZD] ) MHz

where D, to D, is the front panel frequency reading with D, being
the least significant digit (1 kHz).

FM System. During the CW mode, the YTO Phase Detector output
voltage may be expressed as follows:

= J’f

L+]

the error voltage

the YTO frequency
The error voltage is fully dependent on the YTO carrier frequency.
During the FM tnode, however, the error voltage is also dependent on

the instantaneous frequency deviation. Because the frequency devia-
tion is dependent on the modulation drive voltage, then:
V, = [f 4 [V, (t)dt

e

where Vg (t) = the instantaneous drive voltage.

g -20C.
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The effect of-the phase detector reacting in this way to FM is a can-
cellation of FM within the loop bandwidth (<20 kHz). Qutside the
bandwidth (20 kHz), the cancellation effect is reduced as the FM
drive rate is increased.

To compensate for the FM cancellation, the FM drive input is inte-
grated and summed with (subtracted from) the phase detector’s error
output. Note that the FM drive is input to the YTO’s FM coil just
after the Loop Integrator and the integrated FM drive signal is
summed with the phase detector’s error signal output just before the
Loop Integrator. The result is that only the phase lock voltage is
integrated and passed on to phase lock the YTO Loop;therefore the
YTO Loop does not affect the frequency response of the FM system.

Power Supplies

The Synthesizer's power supply section is made up of three assem-
blies and their associated assemblies and components. These are the
Positive and Negative Regulators, and the Rectifier Assembly.

The Mains {line) voltage is input to the Synthesizer through the Line
Power Module. The primary ac voltage is always connected to the
Fan Relay and, with the LINE SWITCH in the ON position, to the
Fan. Also, the Transformer, Rectifier Assembly, and Positive and
Negative Regulators all receive power inputs if the Mains voltage is
connected. The +22V output is regulated and is independent of the
LINE switch. Its primary purpose is to supply the heater voltage for
the 10 MHz Reference Oscillator and to supply power to the A2
Assembly frequency retention eircuit.

The Positive Regulator, in conjunction with the LINE switch, con-
trols the power supply voltage to the Synthesizer (with the exception
of +22V). The front panel LINE switch, through the Front Panel
Shutdown (PWR ON), turns the +20V supply on or off. The +20V
supply is the reference for al] other supplies that come from the
Fositive and Negative Regulators. The +11V switch (that turns the
10 MHz Reference Oscillator ON or OFF) is controlled by the rear
panel FRE® STND INT/EXT switch. The Thermal Shutdown cir-
cuit turns off the +20V supply (thus tumning the Synthesizer off) if
the internal temperature exceeds +85° C. The fan will continue to run
(if the LINE switch is ON) and will cool the instrument. At +35°C
the Synthesizer will return to normal operation,

The Negative Regulator is controlled by the +20V supply. The —5.2
and —10V supplies are both taken from the —10V regulated input.
The —10V switch is controlled by the front panel RF switch.,

TROUBLESHOOTING

It is assurmed that the troubleshooting information on Service Sheet
1 was used to isolate an A3 Assembly malfunction. The following
troubleshooting information may be used to further isolate the prob-
lem to one of the four RF Source Assembly sections,

a. The Power Supply Section

g-30d
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b, The YTO Phase-Locked Loop section
¢.  The M/N Phase-Locked Loop section
d.  The Reference Phase-Locked Loop section

Test Equipment

Frequency Counter HP 5340A
Spectrum Analyzer HP 8b665A
Test Oscillator HF 851A
Digital Voltmeter HP 3455A

Procedure

1. Remove the Synthesizer's top cover. Connect the Synthesizer to
the Mains (line) power. Set the RF switch to ON. Be sure the
rear panel FREQ STANDARD switch is set to INT and the
reference jumper is in place.

Ohserve the phase lock Status indicator’s on A2A7. If the in-
strument has been disconnecied from the Maing for more than 2
few minutes, the REF indicator may be off and the front panel
OVEN light will he on. If that is the case, allow 10 minuteg
warm-up before continuing (or until the OVEN light goes off).

The phase lock Status indicators can help to quickly isolate a
malfunetion, In normal operation they all should be on, If the
Reference Loop indicator iz off go to Step 8. If the LFS Loop
indicator is off, go to Service Sheet 3. If the M/N Loop indicator
is off, go to Step 2. If the YTO Loop indicator is off, make sure
the RF switch is ON. If the switch is ON, go to Step 11.

Connect the frequency counter to ASW9, the semirigid coaxial
cable that connects A3 to Al Tune to 2 GHz; then tune each
frequency digit from zero to 9. The counter readout should be
the same as the front panel frequency from 2 to 6.199 GHz,
half the frequency from 6.2 to 12.399 GHz and one-third the
frequency above 12.4 GHz. If the frequency is incorrect but the
lock indicators are all on, one of the loops is probably locked at
the wrong frequency due to incorrect data from the A2 Con-
troller or a loop divider malfunction. Use the following table to
determine which loop is probably the cause of a malfunction of
a particular digit.

Loop Name Digits Controlled If Wrong

LFS loop 1 kHz to 1 MHz Go to Service Sheet 3
M/N loop 10 MHz to 1 GHz Go to Step 10

YTO loop Controls all digits and pretunes Go to Step 12
' 1 MHz —1 GHz
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5.

The FM function is checked next. Connect
the spectrum analyzer to A3W9 in place of
the frequency counter. Set the front panel
FM Deviation switch to the 300 kHz range.
Apply a modulation signal of 100 kHz at
0.5668 Vrms to the FM input connector, This
should vield & modulation index of 2.404
(first carrier null}, Adjust the voltage slightly
to obtain the deepest carrier null; it should
oceur between 0.5271 Vrms and 0.6065 Vrms.
If the voltage is incorrect, go to Step 7.

NOTE

If this test is done at any frequency other
than 100 kHz, the FM flatness specifica-
tion must be added to the input accuracy
specification to obitain an overall aceura-
¢y number (£32.89% at +15 to +35°C).

Set the Meter Mode switch to FM. Set the FM
Deviation switch to 100 kHz and input 100
kHz at 0.707 Vrms. The first sidebands should
average 4.3 +0.8 dB below the carrier and the
meter should indicate full scale £10%, If the
results of both steps 5 and 6 are correct, the
FM circuits are operating properly. If only
step 6 results are incovrect, go to Service Sheet
10-A3 to troubleshoot the A3A7 FM Driver
Assembly. Do not overlook the possibility
that only an adjustment may be required.

In thiz step an FM malfunction is isolated to
either the Al or A3 Assemblies. Tune to
3000 MHz. Locate A3ATTPS and atiach the
digital voltmeter. Apply 100 kHz at 0.707
Vims to FM input connector. The voltage at
TPS should be 1 Vrms. If the voltage is cor-
rect, measure the voltage at A3SATTPL: it
should be 3.4 Vrms. If the voltage at TP5 is
incorrect go to Service Sheet 8-Al. Otherwise,
go to Service Sheet 10-A3.

The following steps check the Reference Loop.
Connect the frequency counter to the 100
MHz output on the rear panel. For this mea-
surement, the time base of the counter must
not be connected to the Synthesizer. The sig-
nal should be stable and within £100 Hz of
100 MHz. If the frequency is correct and the
lock indicator indicates the loop is unlocked,
go to Service Sheet 1-A3 to troubleshoot the

8-30 F
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lock indicator. If the frequency is incorrect,
go to Service Sheet 1-A3 and begin
troubleshooting.

The following steps check the M/N Loop. Use
a common time base between the frequency
counter and Synthesizer. Connect the fre-
quency counter to M/N output ¢onnector on
A3A1A5. Tune the Synthesizer’s frequency to
2100 MHz, The counter should indicate
177.500 000 MHz. If the frequency is correct
go to Service Sheet 3-A3 to troubleshoot the
phase lock comparator.

Connect the digital voltmeter to A3AIA4
TUNE test point. Disconnect the IF OUT
(red/white) coax. The voltage should go to
about —0.5 Vdec. Connect the IF cable pre-
viously disconnected to the 20 MHz reference
in place of the gray/white coax. The phase
detector should swing the tune voltage to the
opposite limit, about —38 Vdc. If the voltages
are correct, go to Service Sheet 4-A3 to trou-
hleshoot the M/N VCO. If the voltages are in-
correct, go to Service Sheet 3-A3 to trouble-
shoot the dividers or phase detector.

The following steps check the YTO loop. Make
sure the front panel RF switch is on. Connhect
the frequency counter to the semirigid coaxial
cable ABWS (the YTO loop output), Ground
A3ABTPL to open the loop. The YTO should
be pretuned within £20 MHz of the selected
frequency from 2 to 6.129 GHz. Tune the
1 MHz and 10 MHz digits from zero to © and
tune the 1 GHz and 100 MHz digits from 20
to 61 while observing the pretune frequency
to assure it stays within 220 MHz of the sel-
ected frequency. If the frequency does not
tune propetly, continue with the next step.
Otherwise go to Service Sheet 10-A3 to trou-
bleshoot the YTO Loop.

Connect the digital voltmeter to A3ABTF3.
The voltage should be —3.000 V/GHz at this
point at any frequency from 2 to 6.199 GHe.
The voltage should remain within =0.005V of
the correct voltage over the entire range.
Slowly tune the frequency and observe the
voltage. If the voltage is incorrect perform the
DAC adjustment procedure, If necessary, go
to Service Sheet 6-A3 to troubleshoot the
DAC Assembly. If the voltage is correct go to
Service Sheet 7-A3 to troubleshoot the main
coll driver.
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Table 8-4, M and N Numbers and Resulting Frequencies (1 of 4)
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Table 8-4. M and N Numbers and Resulting Frequencies (2 of 4)
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Tahle 8-4. M and N Numbers and Resuiting Frequencies (3 of 4)

AF Output HF Dutput
(MHz) M M/N Dut (MHz} (MHz)
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Model 86714

Table 8-4. M and N Numbers and Besulting Frequencies (4 of 4)
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SERVICE SHEET 3

AZ Controller Assembly

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

Block diagram Page 8-29
* Motherboard wiring Last 3 foldout sheets
© Parts list Page 6-1
#* Performance tests Page 4-1
* Adjustment procedures Page 5-1

FRINCIPLLES OF OPERATION

General

The Synthesizer’s fundamental RF output signal is generated by the
YTO (YIG Tuned Oscillator). This signal is phase-locked through
other loops to the Synthesizer’s reference oscillator. The Controller
Assembly consists of the LFS (Low Frequency Synthesizer) or
20/50 MHz loop, a Digital controller, which generates tuning infor-
mation, and a Remote Control section.

LFS Loop (AZA3, AZA4 and A2ADL). The low frequency phase lock
loop translates tuning data for the four least significant digits into
frequencies from 30 MHz to 20.001 MHz. This translation is straight-
forward. The loop output frequency is calculated by the following
equation:

f=230—zx.xxx MHz

where x.xaxx signifies the four least significant digits of the YTO
frequency.

The VCO in the low freqguency section of this loop operates from
160 to 240 MHz, The output from this VCOQ is divided into two
paths; one path is filtered and the other path is divided by eight and
then filtered. In the output loop path, the sigmal is divided by eight
and filtered to obtain a relatively clean sine wave between 20.001
MHz and 30.000 MHz. In the feedback path the signal is filtered and
prescaled by a divider which can divide by either 10 or 11. The out.
put of the prescaier is applied to the programmable divider which
produces an 80 kHz output if the loop is locked. This signal is phase
compared to an 80 kHz reference signal (10 MHz divided by 125) to
generate a pulse whose width is determined by the phase difference
between the two 80 kHz signals, The pulse is integrated to obtain a
de tuning voltage which can be either negative or positive. When the
loop is properly locked, the phase detector’s output pulse is approxi-
mately 30 nanoseconds wide. If the loop becomes unlocked, a one-
shot is triggered to generate a 140 us wide out-of-lock signal. If the
loop remains unlocked, the one-shot is retriggered and the NOT
PHASE-LOCKED annunciator will light.

Digital Controller (AZA1, A2A2, AZAS, A2A10, and A2A11). The
digital controller generates fregquency data for use by the phase lock
loops. The frequency stored in the digital controller can be changed

3-3Y A
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SERVICE SHEET 3 (Cont'd)

in varicus resolutions by the FREQUENCY RESOLUTION push-
buttons and the TUNING control on the front panel or by remote
programming. A battery supply provides a protected supply to allow
the digital centroller to retain the stored frequency data in the event
of & power failure,

The Register 1 Assembly (AZ2A10) is a CMOS register that can be
powered by either the Synthesizer’s power supply or a rechargeable
NICAD battery (A2BT1) if the line power is interrupted, This regis-
ter stores the center frequency data in a BCD format. When the front
panel TUNING confrol is turned, pulses are generated on two lines
RPG 1 and RPG 2 from the Rotary Pulse Generator (AZAZ). When
the control is turned clockwise, RPG1 occurs before RPGE and when
turned counterclockwise, RPGZ occurs before RPG1. The Sign De-
code circuit {A2A11) determines which pulse occwrred first. When
RPG1 occurs first, the z1 Adder circuit (A2A11) is set to add one to
the appropriate frequency digit as the data from Register 1 is clocked
through the =1 Adder by CLK1 (a train of 9 pulses). The three clock
lines in the digital controller are triggered when the TUNING control
15 turned. As the data leaves the t1 Adder it is routed to the Front
Panel Display (A241), to Repister 2 (A24A8), and back into Register 1
(AZA10).

In the standard Synthesizer, the Offset Adder circuit (AZA11) passes
data without change, The data is clocked into Register 2 by the first
nine pulses of CLK2. The LEFT line then goes high and sets Register
2 into the left shift mode. The next nine pulses of CLK2 shifts the
data through a divider circuit that can divide by 1, 2, or 3. At the
end of the division, the remainder must be zero. If the remainder is
not zera, 2 ona will be added or subtracted from the least significant
digit of the data in Register 1, and the resulf will be clocked into
Register 2 where the division will again occur. This process will con-
tinue until the remainder i1s reduced to zeéro. When the remainder is
zero, a single clock pulse, CLKZ, causes the data in Register 2 to be
dumped in parallel into Register 3. The outputs of Register 3 are
decoded to generate tuning data for the phase lock loops.

Remote Control Section {A2ZA7 and A2A9). Remote programming
of the Synthesizar is accomplished via the Hawlett-Packard Interface
Bus (HP-IB). The Synthasizer accepts most bus commands as well as
data to set frequency, power output, modulation, and leveling. When
addressed to talk, the Synthesizer transmits an 8-bit byte which indi-
cates the status of certain portions of the Synthesizer. (Section III
of this manual contain programming information undsr Remote Pro-
gramming.) The remote interface circuits are contained on two
boards. The HP-IE Address Assembly (A2A9), handles the actual
communications while the Interface Assembly (A2AT) distributes
data to the appropriate locations within the Synthesizer. Data is re-
ceived from the bus by the transceivers on A2A9. The transceivers
convert the low true bus signals to high true signals for use within the
Synthesizer. The same transceivers convert the high true signals from
the Synthesizer into low true signals for the bus.

The HP-I8 handshake sequence is handled by two circuits, one for
talking (source handshake) and one for listening (acceptor hand-
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SERVICE SHEET 3 (Cont'd)

shake). The handshake sequence monitors the DCU BZY (Busy) line
and will not allow the handshake to continue until the digital con-
troller has finished processing the previous data.

Circuits on A2A9 determine if the information on the eight bus data
lines (DI01-8) is to be interpreted as data, addresses, or totally ignored.
Service requests are generated on A2A9 by examining the status sig-
nals generated by the rest of the Synthesizer. For ingtance, if the
Synthesizer is unlocked or if the FM is overmodulated and the RF is
on, then a service request (SRQ) will be generated. If there is a fre-
guency error, an SRQ will be generated whether or not the RF is on
or off. A short delay is included at the clock input to the service re-
quest flipflop to avoid generating a service request every time the
frequency is changed, The delay is approximately 50 ms, long enough
to allow the Synthesizer to settle at any new frequency except when
FM is on.

After the Synthesizer is addressed to lsten and with the bus in the
data mode, data is routed to the A2A7 board where it is first inter-
preted as either an internal address (alpha) or as data (numeric) to be
stored, Internal address data, also called program codes, causes the
address counter flip-flops to be preset. This counter controls the dis-
tribution of data to the output registers. When data is received with-
out internal address information, the address counter will be incre-
mented one count for each character received. When the “Frequency
Execute” command is received, AZA7 generates two clock signals to

trigger the digital controller to process the remote frequency data,

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheet 1
was used to isolate an A2 Assembly malfunction. The following
troubleshooting information may be used to further isolate the pro-
blem to one of the three controller sections.

a. The L¥FE Loop
b. The Digital Controller
¢. The Remote Control Section

Test Equipment:

Digital Voltmeter
or

Logic Probe

Oscilloscope

If there is an obvious front panel fault (i.e., dead
annunciator) go directly to troubleshoot AZAlL.

Set RF switch ON.
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SERVICE SHEET 3 (Cont'd}

Observe LED lock indicators on A2A7. All
indicators should be on.
REF - Fixed Reference Loop (A3A1A1,
A3ALAZ, A3ARB)
M/N — M/N Loop (A3A1A3, A3ATA4,
A3A1AD)
YTO — YIG Tuned Upper Loop (A3AS,
A3AG, AJAT, A3AD)
LFS§ — Low Frequency Loop (AZA3,
AZAd, AZAR)

If the REF, M/N or YTO Loops are unlocked
go to Service Sheet 2, If the LFS Loopisun-
locked, go to Bervice Sheet 1-A2.

If the malfunction involves incorrect fre-
quency output continue with this procedure.
Otherwise go to step 9.

Install AZAS (Register board) on extender.

Set center frequency to 6169.696 MHz. If you
cannot tune to this frequency skip to step 9.
Measure logic state at the edge connector pins
indicated by arrows pointing to them. All
such pins on the front of connector A should
be 0", all on the rear of A should be “17, All
such pins on the front of B should be 1™ and
on the rear of B should be 0™,

Set frequency to 3,606,969 MHz,

Front of A should be 17,
Back of A should be “0",
Front of B should be 0,
Back of B should be 17,

Set frequency to 5,990.000 MHz.

Front of C should be “#17.
Reay of C should be 0,

Set frequency to 3640 MHz.

Front of C should be 0%,
Rear of C should be 17",

Model 8671A

If there is a frequency data malfunction in
AZ, it should show up as a pattern of incor-
rect logic states on the output pins. Check the
logic states at all 4 frequency settings as this
will help to isolate the defect. If steps 5
through 8 all measure OX, determine which
phase lock loop is mistuning by measuring
their output frequencies with a counter. The
equation needed to determine the correct fre-
guencies are shown on the Service Sheet 2
block diagram.

If the frequency cannot be changed (but is a
legal frequency), continue with this step,
Otherwise, go to step 11. Check RPG1 and
RPG2 signals at pins 3B and 16B of A2A11
with a dual channel oscillozcope, The normal
output is two pulses of about 2.5V in phase
quadrature as the TUNING knob is turned.
The leading pulse is determined by the direc-
tion the knob is turned. If the RPG signals are
bad, troubleshoot RPG and interconnections.

If the RPG signals are normal, check the 21
bit line at pin 22A. This signal iz a string of
pulses as the TUNING knob is turned. Check
the =1 bit line at all tuning resolution settings.
If £1 bit is OK, troubleshoot A2A11, other-
wise troubleshoot AZAL,

If the imstrument does not turn on properly,
check the following items.

{2} Battery charge

(b) Clock signal from mainframe

(c} CLEK1, CLEZ and CLK3 signals on A2A1l

(d) PWRUP line to A2A11

If frequency limits are improper, check {re-
quency decoder cireuit on A2A10.
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SERVICE SHEET 1-A1

TROUBLESHOOQTING HELP: In addition to this service sheet

refer to:
# Block diagram Page 8-29

* Parts list Page 6-5
e Performance tests Page 4-1

s Adjustment procedures Page 5-24

A1 RF OUTPUT ASSEMBLY

General

The Al Assembly performs two basic functions. The RF signal from
the A3 Assembly’s YTO Loop is isolated from the RF Output by the
A1AT1 Isolator. Also, the A1Al1 Front Panel Assembly makes it
possible to control the frequency modulation and RF switching
functions.

A1A7 Panel Assembly

The RF switching and FM meode functions may be front panel con-
trolled or externally programmed via HP-IB. The RF output may be
switched on or off and full scale FM ranges of 10 MHz or 0.1 MHz
may be selected,

The front panel annunciators display the mode status. In the FM
mode, the OVERMOD annunciator indicates when the modulation
level (deviation) is too high for existing RF output frequency and
modulation rate.

The Local/Remote Data Selector passes local or remote control in-
formation depending on the status of the REMOTE input. In the FM
mode, selecting either range causes an active output from the FM
Decoder that lights the appropriate FM range annunciator. An
output on either range also activates the FM Relay Driver circuit.
This closes the relay and allows the front panel FM INPUT signal to
pags through to the AJ Assembly FM circuits (YTQ Loop). The FM
signal, that is output to the A3 Assembly’s YTO Loop, is adjusted for
the correct FM deviation to input level sensitivity by the FM SENS
ADJ control.

The active high on the emitter of Q10 is connected through R19 to
activate the FM circuits in the A3 Assembly (FM ON). If the FM
overmodulation condition exists, the same control line is pulled
low (NFM ON). The FM OVERMOD status indicator lights and FM
OM output goes high.,
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Service

SERVICE SHEET 1-A1 (Cont'd)

TROUBLESHOOTING

It is assumed that the troubleshooting information
on Service Sheet 1 was used to isclate a reference
loop malfunetion.

Test Equipment

Power Metey HP 436A/84814
Digital Voltmeter HFP 3455A
Frequency Counter HP 5340A
Spectrum Analyzer HP 8565A

Connect the power meter to EF QUTPUT
connector. The output should be > +8 dBm
across the entire frequency range of Synthe-
sizer; the total power variation across the band
should be </6 dB. If the power level is adequate,
proceed to Step 3.

If power level is low, measure the RF signal
feeding the isolator. The insertion loss of the
isolator should be <1 dB.

Set the FM Deviation switch to the 0.1 MHz
position, The FM 0.1 larnp should light.

Set the FM Deviation switch to the 10 MHz
position. The FM 10 lamp should light. If
either FM light doesn’t funetion, check the
lamp and if it is good, troubleshoot the local/
remote data selector, FM decoder and display
drivers,

et the RF switch OFF. The RF ON lamp
should extinguish and the RF OFF lamp
should light., When the RF is off, the NOT
PHASE-LOCKED lamp should light. If the
lock indicator functions properly but the RF
ON or RF OFF lamps don't work properly,
check the lamps and if necessary troubleshoot

Model B&71A

the display drivers. Set the RF switch ON
before continuing.

Apply 1.8 Vrms to FM input at 10 MHz rate
{FM switch should gtill be in 10 MHz position)
the FM OVERMOD indicator should light. If
the indicator does not light, check the lamp
and if necessary troubleshoot the overmodula-
tion circuit and display driver.

Set the M switch to the 0.1 MHz range. The
OVERMOD lamp should remain on. If the
lamp does not remain on, froubleshoot the
overmodulation circuit. (A1A1TPS should be
low if the modulation voltage iz excessive.)

Set modulating signal to 10 kHz at 1.0 Vrms.
the QVERMOD lamp should light. If the lamp
doesn’t light under these conditions but
worked properly in Steps 6 and 7, go to
Service Sheet 10-A3 to troubleshoot the over-
modulation circuitry in the YTO Loop.

Connect 100 kHz at 1,414 Vrms to the FM
input. Set FM Switch to 0,1 MHz deviation
range. Connect spectrum analyzer to RF
QUTPUT and tune to view signal and side-
bands. The first sideband pair should be 4.54B
below the carvier. Adjust the voltage slightly
to obtain the correct sideband level. The volt-
age should be between 1,315V and 1,613V.
If the voltage is within tolerance, the Al As-
sambly is working properly. If the voitage is
incorrect, perform the FM adjustments pro-
cedures if the voltage is close to correct. If the
voltage i3 way off, troubleshoot the FM sensi-
tivity eircuit and if it is working properly, go
to Service Sheet 10-A3 to troubleshoot the
FM driver.

NOTE

After repairing the AIAI Assembly, if
necessary, perform the FM Sensitivity
Adjustment in Section V.
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Model 8671A
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SERVICE SHEET 1-A2

TROUBLESHOQTING HELP: In addition to this service sheet refer to:

*+ Block diagram Page 8-35
Motherboard wiring Last & foldout sheets
Parts list Page 6-11
Performance tests Page 4-10, 4-20
Adjustment procedures Page 5-21

PRINCIPLES OF OPERATION

LFS Loop

The 20/30 MHz Loop (LFS Loop) converts tuning information of the four
least significant digits (1 MHz through 1 kH2) into a frequency between
20 MHz and 30 MHz. This frequency is obtained by dividing the 160—240
MHz VCO output by 8. The 160—240 MHz is fed back to a programmable
divider where it is divided by a number, N1, to produce 80 kHz. The 10 MHz
reference is divided (by 125) to obtain 80 kHz and the two are compared in
the phase detector. Phase difference is converted into a VCO TUNE voltage
and applied to the VCO.

The 20/30 MHz divider (A2A5 board) consists of a programmable divider
and a fixed divider. The programmable divider consists of a divide by 10 or
11 prescaler and a low frequency divider. It divides by N1 which varies be-
tween 2000.1 and 3000.0 depending on the last four digits of the YTOQ fre-
quency. The relationship is as follows;

NL1=8(30MHz—D,. D, D, D, MHz)/80 kHz
where:
Dy =1 MHz digit

D, =100 kHz digit
D, = 10 kHz digit
D, =1 kHz digit

If 13, and D, are zero the prescaler divides by 11 for ten of its output cycles
and by 10 for the rest, and the low frequency divider counts the pro-
grammed number of prescaler output pulses. When D, is not zero, unit divi-
sion takes place, This is done by the prescaler, which divides by 11 one less
time for each increment of D,. For example if D, is 4, the prescaler will
divide by 11 four less times. If D, is not zero, fractional division is done by
changing the unit division number over ten 80 kHz cycles. For example, if
NI is 2100.5, the 20/30 divider will divide by 2100 five times and by 2101
five times. This results in an average N1 of 2100.5 and an average frequency
{over ten output cycles) of 80 kHz,

20/30 Divider

The prescaley (U8) divides the 160—240 MHz VCO output by 10 if pin 2 is
high and by 11 if it is low. The resulting pulses are counted by the low fre-
quency divider. The count starts with the number preset by the 1 MHz and
100 kHz digits and ends at 299. This results in a pulse at the beginning of
each 80 kHz cycle, It stays that way until the first time UI16A goes low.
This clocks a low through U7B which causes the prescaler to divide by 11.
When Ul4 reaches 2 count of 9, the J input of U7A goes high and is clocked

B-3FA_
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SERVICE SHEET 1-A2 {Cont'd)

through U7A by the next low going prescaler output. This causes a high to
be clocked through U7E which tells the prescaler to divide by 10 unti] the
end of the 80 kHz cycle,

Fractional division depends on the 1 kHz digit. Rate multiplier Ul2 outputs
a number of negative transitions per ten 80 kHz cycles. This number is the
value of the 1 kHz digit. Each of these negative transitions causes the pre-
scaler to divide by 11 one less time than programmed by the D, information.

TROUBLESHGOTING

It is assumed that the troubleshooting information, Service Sheets 1, 2, and
3-A2 was used to isolate a 20/30 MHz divider problem to the eircuits shown
on this schematic, The following infoymation will aid in isolating the defec-
tive component.

Test Equipment

Frequency Counter
Oscilloscope

1. Install AZAB on an extender board.

2. Observe the signal at A2ZA5TPZ. You should see 2.5 ns wide pulses at an
80 kHz rate (12.5 us period), TTL levels. If so, continue with this pro-
cedure; otherwise, troublashoot the +125 counter.

Remave AZ2A3 and set the test switch to the TEST HIGH FREQ posi-
tion. Reinstall AZAS3, The output frequency should be greater than
240 MHz. This signal will be used to test the divider assembly.

Set the Synthesizer frequency to 3000.000 MHz. Attach a coumter or
oscilloscope to AZABTP5, The frequency should be about 25 MHz at
TTL levels. This signal is rich in harmonics (i.e., the sine wave is dis-
torted). If the signal is near 22.7 MHz the 10/11 prescaler is dividing
incorrectly (or its input control at pin 2 is wrong).

Ground AZ2A5TP4 (LSB). The frequency should drop to about
22.7 MHz as the prescaler is switched to divide by 11. If this does not
happen troubleshoot 1J8 and associated components.

Disconnect the ground on TP4 and observe the signal at TP4 on an oscil-
loscope. 5et the frequency to 2999 900 MHz. There should be low true
pulses about 0.65 ps wide with 8 us spacing, TTL levels.

Increase the frequency in 1 kiz steps to 2899.999 MHz. The pulses
should become narrower and finally disappear. This pattern is repeated
every 100 kHz. The pulse spacing varies with frequency from 12 us for
frequencies ending in 0.000 to 8 us for frequencies ending in 9.9xx. If
the pulse does not behave properly, troubleshoot the +10/11 controller
and associated circuits.

Connect the oscilloscope or frequency counter to TP3. Af 3000.000
MHz the frequency should be about 83.8 kHz (250 MHz divided by
3000). Change frequency to 2999.999 MHz and TF32 should go to
about 125 kHz. (250 MHz divided by 2000.1). If both of these fre-

3-38 b
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SERVICE SHEET 1-A2 (Cont'd)
quencies are correct the AZAS divider assembly is probably OK. Other-
wise troubleshoot the LOW FREQUENCY DIVIDER (Ul4, U13, Ull,
U3 and UB).

As a final check of the dividers, tune in 1 kHz and 10 kHz 'steps from
3000.000 MHz to 2009.999 MHz to assure that the divider output fre-
quency increases as the frequency is turned higher, f this happens, the
divider is OK. Be sure to reset the TEST switch to the NORM
position,

After any repairs to this board refer to Table 5-3 and perform the
20/30 Loop Divider Bias Adjustment and Signal-to-Phase Noise Ratio.
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Service

Model B671A
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Figure 8-27. A2A5 20/30 MHz Divider Assembly Component, Adjustment and Test Paint Location
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Model 8671A
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SERVICE SHEET 2-A2

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

& Block diagram Page B-35
Motherboard wiring Last 3 foldout pages
Parts list Page 6-10
Performance tests Page 4-10, 4-20
Adjustment procedures Page 5.23

PRINCIPLES OF OPERATION

LFS Loop

The 20/30 MHz Loop (LFS Loop) converts tuning information of
the four least significant digits (1 MHz through 1 kHz) into a fre.
quency between 20 MHz and 30 MHz. This frequency is obtained by
dividing the 160—240 MHz VCO output by 8. The 160~~240 MHz i3
fed back to a programmable divider where it is divided by a number,
N1, to produce 80 kHz. The 10 MHz refcrence is divided (by 125) to
obtain 80 kHz and the two are compared in the phase detector.
Phase difference is converted into a VCO TUNE voltage and applied
to the VCO.

The Digital Phase Detector compares the REF 80 kHz and +N1 80
kHz and uses the phase difference to produce a de voltage, VCO
tune, which corrects the VCO frequency. Large frequency errors,
especially those associated with a frequeney change, result in an error
voltage that may rmove the VCO out of the loop’s locking bandwidth.
When the loop is unlocked, the Gain Control Logie and Pulse Width
Detector (pulse width varies directly with frequency or phase error)
cirenitry increases the integrating amplifier’s gain (and thus increases
bandwidth) during unlocked conditions, speeding up the relock
process. When the loop is unlocked, the Unlock Detector will pulse
the LFS UNLOCKED line high. If the loop remains unlocked, the
signal on the LFS UNLOCKED line will be 2 string of 140 us pulses,

20/30 Phase Detector

Flip-Flops U3A,B and nand gate U2C phase compare the two 80 kHz
inputs by generating a pulse that represents, by its width, the phase
error. Starting in the reset state, the flip-flops non-inverting output
will go high on the trailing edge of the first input pulse. When both
U3A and U3B are high, the nand gate, UZ2C, goes low and resets the
flip-flops, restarting the process. If the two 80 kHz inputs are in
phase, the pulses at TP1 and TP2 will occur at the same time which,
to the integrating amplifier’s differential input, means no change in
the TUNE voltage. The timing relationship looks like the following
drawing, But, if a phase difference exists, one of the flip-flops will
output a longer pulse which the Integrating Amplifier will translate
to a positive or negative DC voltage. Normally, the REF pulse will
begin to rise about 20 ns before the +N1 pulse.

g-4oa-
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SERVICE SHEET 2-AZ2 (Cont'd}

USBPING -_H/—l /-L_
4

40N fup-

U3APIN 3 /-.l

—i] 8= 20 ns
RESET
{CLEAR] |_| LI‘

Phase Detactor Timing

Q1 and US form an operational amplifier which amplifies and inte-
grates differences between the inputs to produce the VCO TUNE
voltage. B8, R12, R16 and C9 and R11, R13, R20 and C12 deter-
mine the gain and integrating time constant, while CR1 and CR2
speed up the integration during fast input changes. VR1 and the volt-
age divider, R27 and R29 act as a clamp to keep VCO TUNE under
14 volts. A linearizing network, CR3, CR4 and associated resistors,
modifies the VCO TUNE voltage so that loop bandwidth will be
nearly constant for all frequencies, thus vielding a constant phase
nolse characteristic.

When the loop is out of lock, switches U4C and U4D close which
shunts B8, R12 and R11, R13 with R10 and R14. This increases the
Integrating Amplifier’s gain allowing the loop to relock faster.

The 8 kHz notch filter removes the 8 kHz and 16 kHz sidebands
produced during fractional division. Higher sidebands are attenu-
ated by the low pass filter in the next stage.

One shot U7, Flip-Flop U8 and Nand gate U2D activates the switches,
U4C and D, if the phase detector pulse width exceeds 1.5 us. When
the cutput of U2D goes high, the one shot will trigger, but normally
the input will stay high for only about 20 ns, 50 by the time U7 pin 6
goes high the D input to UB is low and a low is clocked through to
the switches. If a large phase error exists for more than 150 us U8
pin 12 will still be high when the one shot's cutput pulse goes posi-
tive and a high will be clocked through US,

One shot U6 and nand gate U2A signal the front panel indicator and
the HP-IB status byte circuitry when the LFS loop is unlocked.
During lock periods and brief unlock periods both inputs to U2A are
high. When the loop is unlocked U24A outputs negative pulses which
are very short when the loop is unlocked for short periods but in-
creases to 140 us for long unlock periods.

Short pulses are attenuated by R21 and C15 but longer ones will frig-
ger U6, the output of which will cause the LFS UNLOCKED line to
pulse high. As long as the loop remains unlocked, 16 will be triggered
and output a string of 140 u3s pulses to the LFS UNLOCEED line via
V24,

8-40b
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SERVICE SHEET 2-A2 {Cont'd)

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1, 3, and 3-A2 was used to isolate a 20/30 MHz phase detector pro-
blem to the cirenits shown on this schematic, The following informa-
tion will aid in isolating the defective component.

Test Equipment

Digital Voltmeter
Oscilloscope

1.

Set the Synthesizer to standby and install A2A4 on a 2x18 ex.
tender board. Be sure all loop cables remain connected.

Turn the Synthesizer on and set 3000.000 MHz center frequency.
Measure the TUNE OUT voltage at TP4. It should be about
+14 Vde.

Set the freguency to 2999.999 MHz. The TUNE OUT voltage
should drop to about +4V. If both voltages are correct, AZA4 is
probably OK. Continue to be sure. If a voltage is wrong, skip to
step 7.

Measure the voltage at pin 11 of the edge connector. If the loop
1s locked this voltage should be a TTL low, (Less than 0.7 Vde).

Disconnect the red coax. The voltage at pin 11 should be a TTL
high, the LFS indicator on A2A7 should go out, and the NOT
PHASE-LOCKED indicator on the front panel should light.
Reconnect the coax and the loop should relock. If all mea-
surements are correct A2A4 is OK.

If the lock indicator is not working properly pet steps 4 and 5,
measure the pulse widths at pin 6, U7 and U8, when the red
coax is disconnected. Both one shots should be generating
pulses when the loop is unlocked, U7 and U8 are intended to
help the loop lock by causing loop gain to increase for 1.5 us
once an unlock condition has been detected. U6 generates a
string of 140 us pulses to control the LFS UNLOCKED line,

With an oscilloscope,observe the pulses at TP1 (20 ns) and TP2
(40 ns). These should be TTL levels with an 30 kHz repetition
rate, The falling edge of the pulses should be coincident as
shown in the principles of operation. If these pulses exist, the
phase detector is probably OK. If the pulses are not present,
check the input signals to the phase detector. A missing input
will generally reveal itself by causing the corresponding output
of the phase detector to remain low, If the input is missing, tumn
to service sheet 1-A2 to continue troubleshooting.
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SERVICE SHEET 2-A2 (Cont'd)

8. Measure the inputs to U5 at pins 2 and 3. Both should be vir-
tually the same at +12.1 Vde. If these voltages are correct,
troubleshoot Ud and associated components, Otherwise trou-
bleshoot @1 and associated components.

After any repairs to this board, perform the A2A4 Assembly Notch
Filter Adjustment.
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Service Model 8671A

AZA4 ASSEMBLY

Figure 8-30. A2A4 20/30 MHz Phase Detegtor Assemhbly Component, Adjustment, and Test Point Locations
§-40C
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Model 8671 A
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SERVICE SHEET 3-A2

TROUBLESHOOTING HELP: In addition to this service sheet refer to:

* Block diagram Page 8-35 ‘
® Motherboard wiring Last 3 foldout pages
*® Parts list Page 6-8

& Performance tests Page 4.10, 4-20

* Adjustment procedures Page 5-20

PRINCIPLES OF OPERATION

LFS Loop

The 20/30 MHz Loop (LFS Loop) converts tuning information of the four
least significant digits (1 MHz through 1 kHz) into a frequency between
20 MHz and 30 MHz. This frequency is obtained by dividing the 160—240
MHz VCO output by 8. The 160—240 MHz is fed back to a programmable
divider where it is divided by a number, N1, to produce 80 kHz. The 10 MHz
reference is divided (by 125) to obtain 80 kHz and the two are compared in
the phase detector. Phase difference is converted into a VOO TUNE voltage
and applied to the VCO.

The VCO (A2AB)Assembly uses a varactor tuned oscillator and dividers to
produce a 20—30 MHz signal, which is used in the YTO loop, and a 160—
240 MHz signal which is fed back to the N1 divider. The VCO TUNE voltage,
after passing through a low pass filter, tunes the VCO over its 160—240 MHz
range. A power splitter and drivers buffer the VCO output and drive a divider
for the 20—30 MHz output and a low pass filter for the 160—240 MHz
output,

160—-240 MHz VCO

The oscillator consists of Q1 with the primary of T1 and CR1 through CR4
for the tuned circuit, and C6 providing feedback. Varactor bias, the VCO
TUNE voltage, is applied through the low pass filter and switch 51. In the
NORM position 81 connects the VCO TUNE voltage to the diodes, but in
TEST HIGH FREQ or TEST LOW FREQ the loop is opened and dc voltage
sets the VCO frequency to greater than 240 MHz or less than 160 MHz, Q1
1s biased by the --40V supply through ripple filter Q6. RF energy is coupled
to the Power Splitter by the one turn secondary of T1.

Amplifier Q4 buffers the VCO from the two common base drivers, @2 and
Q3. Q5 acts as a ripple filter for the @2, Q3 and Q4 bias supply. Q2’s output
is filtered and applied to J2 as the 160—240 MHz OUTPUT. The signal at
Q3’s collector is divided by 8 by U2, UlA and U1B, filtered and applied to
J1 as the 20/30 MHz output.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets 1 and 3
was used to isolate 1 160—240 MHz VCO problem to the circuits shown on
this schematic. The following information will aid in isolating the defective
component.

B3R a
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SERVICE SHEET 3-A2 (Cont'd)

Test Equipment

Frequeney Counter HP 5340A
Spectrum Analyzer HP 8553B/141T/8555A
High Impedance Probe HP 1121 A
Digital Voltmeter ' HF 3455A

1.

et the Synthesizer to standby and install A2A3 on a 2 x 18 extender
board.

Connect the frequency counter input to the AZA3 160—240 MHz
QUTPUT. Common time base is not necessary for this measurement.

Set the test switch AZA351 to the TEST HIGH FREQ position. Turn
on the synthesizer. The counter should indicate a frequency greater
than 240 MHz.

Bet the test switch to the TEST LOW FREQ position. The counter
should indicate less than 160 MHz. If the results of either step 3 or 4
are incorrect, skip to step 8. Otherwise continue.

Connect the counter to the 20/30 MHz QUTPUT. The counter should
indicate a frequency less than 20 MHz.

Set the test switch to the TEST HIGH FREQUENCY position. The
counter should indicate a frequency greater than 30 MHz. If both steps
3 ahd 6 are correct, this board is funetioning correctly. Return the test
switch to the NORM position and reinstall the board.

Dees loop appear to lock, but at the wrong frequency? If so, go to
Service Sheet 1-A2 to troubleshoot the dividers.

If the loop fails to lock but the VCO checks out OK, go to Service
Sheet 1-A2 to troubleshoot the phase detector or the inputs from the
dividers.

Measure with a high impedance probe and spectrum analyzer the signal
at A2A3U2 pin 7. The signal should be about —10 dBm at frequencies
greater than 240 MHz. If this signal is QK, troubleshoot the +8 ¢ircuit,
otherwise troubleshoot the power splitter and driver.

Measure the signal at the collector of @4 with a high impedance probe
and a spectrurn analyzer. It should be about —10 dBm at less than
160 MHz. If this signal is correct, troubleshoot Q2 and associated
components.

Measure these test voltages at R10:
+15.4V at TEST HIGH FREQ
+3.3V at TEST LOW FREQ

If these voltages are ¢orrect, continue.

Measure @1 de bias voltages, They should be as shown on the schematic.
If correct, continue; otherwise troubleshoot @1, Q8 and associated
components.

?"qagk
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SERVICE SHEET 3-AZ (Cont'd)

13. Set the Test switch to the HIGH FREQ position. Measure the signal at
the base of Q4 with a high impedance probe and spectrum analyzer. It
should be 0 dBm at greater than 240 MHz. If this signal is correct,
troubleshoot Q4. Otherwise troubleshoot Q1 {pay special attention to
T1 and CR1—4.) :

After any repairs to this board, perform the 20/30 Loop VCO Adjustment.
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Model 8671 A
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SERVICE SHEET 4-A2

TROUBLESHOOTING HELP: In zddition to this service sheet refer to:

* Block diagram Page B-3h
* Motherboard wiring Last 3 foldout pages
® Parts )it Page 6-15
* Performance verification  Last 2 foldout pages
and page 8-16
Programming Page 3-1
HP-IB connector Page 2.5

PRINCIPLES OF OPERATION

General

The HP-IB Interface converts ASCII characters on the bus’ data lines into RF sec-
tion program information and frequency digits. Also, it converts status informa-
tion from other parts of the Synthesizer into a status byte which it sends on the
8 data lines. This section of the Synthesizer consists of two boards: HP.IB Address
Assembly (AZA9), and the HP—IB Interface Assembly (A2A7).

The HP-IB Address Assembly (AZAD) receives a character from the data lines
under the control of the 3 handshake lines. Then it decodes the 5 control lines to
determine if the character is an address, a command, or a data character. If the
character is an address, and it matches the Synthesizer’s falk or listen address
switch setting (see address selection in Section IT}, the Synthesizer will talk or
listen. If the character is a command, the Synthesizer will respond to it if it has
the capability (see Table 3-5). If the character is data and the Synthesizer hag
already been addressed to listen, the Address Assembly tells the Interface Assem-
hly to decode it.

The HP-IB Interface Assembly (AZA7) determines whether character is a program
code Or an argument. If the character is a program code, it selects the correct
route for the next character which will usually be an argument,

HP-1B Address Assembly

The Remote Bus Transceivers do three things. They allow the Synthesizer to send
or receive over the game bus line. They invert logic levels; the bus uses low true
logic and the Synthesizer uses high true logic. Also, they buffer the Synthesizer
from the bus. Received characters (DI 1—7) go to the address selectors, command
decoders, RF program selectors, and Interface storage register. If the Attention
(ATN) line is true, the address selectors decode the DI 1—7 lines as an address or
command. Switches 32 and 53 select the Synthesizer’s Talk and Listen address, If
the selected address appears at the same time as a STOR pulse from U20B, the
TALK, LISTEN or REMOTE flip-flops will set. The schematic illustrates the
logic for setting and resetting the three flip-flops. When the Synthesizer is in
remote, addressed to listen, and the attention line (ATN } is falze, an NRSTOR
puise tells the Interface Assembly to treat the DI 1-7 lines as an Internal address
(instruction) or as an argument to be stored at the previously determined address.
All characters are transferred asynchronously over the bus DIQ 1—8 lines in a bit
parallel byte serial format. The handshake cireuitry controls the transfer. Begin-
ning with receive, the Acceptor Handshake circuit lots the not ready for data line
(NRFD) go high when the Synthesizer is ready to receive a character. Then, when
the controller pulls the data valid (DAV) line low, nand gate U13B waits about
2.5 pus and triggers one shot U20B. The resulting STOR and NSTOQR pulses do

§-Uga
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several things. The leading edge of STOR clocks the serial poll flip-
flop, enables the NRSTOR gate (U9B), and clocks the TALK, LISTEN
and REMOTE flip-flops. The trailing edge of NSTOR clocks U5B,
which after another 2.5 us delay allows the not data accepted line
(NDAC) to go high. This signals the talker that the character transfer
15 complete,

For sending characters, the source handshake circuit monitors the
not ready for data line {NRFD). When this line goes high, and the
other conditions shown on the schematic are met, U20A is triggered.
The resulting System Delay State pulse (SDYS and NSDYS) clocks
the character onto the bus and after a 2 us settling delay sets the data
valid line (DAV) low (true). When the not data accepted line
(NDAC) goes high, US5A resets and the circuit is ready to send
another character.

The parallel poll circuitry outputs a status bit on a switch selected
data line (DIQ 1—8) when the controller sets the end or identify line
(EOI) true. Logic polarity of the status bit is switch selected and the
bit will be true when any of the conditions monitored by the status
encoder are true,

The service request flip-flop (U23B) stores the states of the RSV bit
{bit 7) of the status byte and the bus service request line (SRQ).

The state of the status encoder is clocked through U23A when the
Synthesizer is addressed to talk. U23B will set the service request line
(SRQ) true if the output of the status encoder is true for more then
50 us. This time delay is set by R23 and C9. The SRQ line is
cleared when the output of the status encoder goes false or when the
Synthesizer is addressed to talk with the SPMS line {serial poll mode
state) true. ‘

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1 and 3 was used to isolate an HP-IB Address problem to the circuits
shown on this schematic. The following information will aid in
isolating the defective component.

Test Equipment

Dugital Voltmeter or Logic Probe HP 3490A
Oscilloscope or Bus System Analyzer . , HP 180C/1801A/18214A

NOTE

This procedure requires the use of a remote pro-
gramming device such as the 9830 or 9825 controllers
or the 59401 A Bus System Analvzer,

Determine the address to which the synthesizer is set.

Program the Synthesizer to 15845.678 MHz with both FM and
RF on. The data string to do this is “Q5345678ZQN101",
Make sure the remote enable line is set true. Ifthe Synthesizer
accepts this data, most of the remote circuits are working

B b
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properly. If this data is not accepted, go to step 12 to trouble-
shoot. Make sure front panel controls are disabled,

Program the Synthesizer to an out-of-range frequency “P3Z1"
(80 (iHz) and check for a service request on the bus (SRQ true).
If the Synthesizer is not requesting service, go to step 16.

Set the Synthesizer to talk and then check the status byte. It
should be a decimal 96. (Binary 01100000).

Program an in-range frequency Q421" and check to see if
the service request (SRQ) has cleared. If SR@Q has not cleared,
troubleshoot the service request flip-flop, UZ3.

Program a device clear command. The synthesizer should go to
3000.000 MHz with RF and FM off. If the response is incorrect
skip to step 18.

Program an ABORT command if your controller has the capa-
bility. After the abort has been set, transmit data “Q5Z0" with-
out addressing the Synthesizer to listen. If the abort was pro-
perly executed, the Synthesizer should not accept the data. If
the data is accepted, troubleshoot UU19B, the listen flip-flop,
with particular attention to the REF line. However, be sure the
controller did not automatically readdress the Synthesizer be-
fore sending the data.

Program a LOCAL command. The REMOTE lamp should go
out and the front panel controls should be operational.

Program a remote enable command and program the Synthe-
sizer to an out-of-range frequency — “P8Z1".

Program a parallel poll (if your controller has the capability} to
see if the Synthesizer is sending a require service message on its
assigned line. The line assigmment and logic sense are zet by
rotary switches on AZ2A9. With a 9825 controller use the line
shown below to avoid setting REN false during the parallel poll.
If the results are incorrect, troubleshoot the status encoder cir-
cuit and the parallel poll response circuit. Parallei poll line for
9825,

moct; wti 0,7; wti 7,226; rdi 7T+ A; rdi 6-B; wti 7,202

If everything has worked properly so far, the A2AQ board is
working properly. Return the Synthesizer to local,

This step should be done if a problem was noted in step 2 of
this procedure. Install AZA9 on an extender board. Program a
remote enable command followed by the Synthesizer’s listen
address. Measure edge connector pin 24, the REMOTE line, with
a logic probe or voltmeter. It should be a CMOS high. If the line
is not high troubleshoot the remote flip-flop (UL7B) and the
address select cireuit.

Attach a voltmeter or logic probe to edge connector pin 25
{ATN line). In the command mode this line should be TTL high
and in the data mode it should be TTL low. If this line is not

QC.
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performing correctly, troubleshoot the remote flip-flop U17BE
or the circuit (UZ20B and associated gates). If the line is operat-
ing properly, continue with this procedure.

Monitor the handshake operation with an oscilloscope or Bus
System Analyzer. The handshake should proceed approximately
as shown helow, The pulse widths probably will not be as shown
but the rise-fall relationships should be approximately correct.
If the handshake is working correctly, proceed with this proce-
dure. Otherwise troubleshoot the handshake circuits.

FIRST DATABYTE SECOND DATABYTE

__._[ __( L

NOT
NOT VALID VALID

READY

NOT READY NOT READY

ACCEPTED ACCEPTED

NOT ACCEPTED ( NOT ACCEPTED (

HP-1B Handshake

Check data lines DI1 to DI7. If the data accurately reflects the
data being transmitted, but the Synthesizer deoes not respond
properly, troubleshoot AZ2A7. Otherwise troubleshcot the
Remote Bus Transceivers or the bus itself.

This step should be done if 2 problem was noted in step 3 of this
procedure, Observe the front panel frequency display; it should
indicate 80005.678 MHz and the OUT OF RANGE lamp should
be on. If the frequency is correct, measure the ERRS line at
edge connector pin 11, The line should be high. If the line is
correct, troubleshoot the status encoder circuit and service re-
quest flip-flop. If the line is incorrect, troubleshoot AZAT1.

If the frequency is incorrect, resend it to be sure there has been
no error in the remote command. Be sure the letters transmitied
by the controller are upper case. The Synthesizer does not re-
spond to lower case letters. If the frequency is still wrong, check
the data on line DI1 fto DI7. If correct, troubleshoot A2AT;
otherwise troubleshoot the Remote bus Transceivers.

Install A2A9 on extender board and measure the DC (device
¢lear) line, edge connector pin 23, while sending a device clear
command, The line should go high during the command. If the
line responds correctly, troubleshoot A2A7 (Sexvice Sheet 5-A2)
otherwise troubleshoot 1B, UlC, UU15A and the bus command
decoder circuit.

gf‘qc.jol
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MNEMONICS

Mnemanic Definition

Explanation

HP-1B Lines

Data Input Qutput

Addresses, commands, data, or Synthesizer
status,

Attention

tdentifies bus mode {command or data).

End Or Identify

Used for initiating & poll.

IEC Interface Clear

Causes Synthesizer to stop talking or listening.

REN Remote Enabie

Enabtes Synthesizer to be in remote.

S8R0 Service Request

Synthesizer sets true when it needs the con-
trollers attention.

Handshake;

NRFD Not Ready For Data

Listener is ready to agcept a character when
fatse.

NOAC Not Data Accepted

Listener accepted the data (when high).

DAV Data Valid

Tatker has valid data an the bus,

Commands

GTL
0c

SPE
3PD

Go ta Lacal
Device Clear
Sarial Poll Enable
Serial Pall Digable

See remote programming information in
Section 111,

MTA My Talk Address

Synthesizer's talk address

MLA My Listen Address

Synthesizer's listen address

NEPME Not Serial Pail

Mode State

Low means an SPE command was received.

NSPAS Not Serial Poli

Address State

Low reans the above (SPE) is true and the
Synthesizer is addressed to listen.

SDYS Systam Delay State

Puts output data on bus when Synthesizer is
addressed to talk.

3TOR Store

Clocks talk, LISTEN, and REMOTE
flip-flops.

NRSTOR Not Remote Store

Makes glock for instrugtion decoder,
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Service Model 8671A

AZAQ ASSEMBLY

TO XAZALC

Figure B-36. AZA9 HP-IB Address Assembly Component Locations



https://www.manualsplus.com/

Model 8671 A

AZAY HP-1B P/0 A2AT HP-IB
DATA ADDRESS ASSEMBLY DaTa INTERFACE ASSEMBLY RE QUTPUT SECTION
PROGRAM INFOQ

pio1-8 8 ot 7
CONTROL

CONTROL ,
[ AT% NDAV
HANOSHAKE
3

NRSTOR.
REMOTE, DC

7

STATUS INFQ
568121342

P/0 AZAT HP-IB
INTERFACE ASSEMBLY

FREQ DIGITS
’wls o 7.A2

FREQ. CLOCKS

PiD HP-1B INTERF ACE ASSEMBLY
A2A9 HP-1B ADDRESS ASSEMBLY

HF-18
ADORESS
+ SELECT

.

MTA_

SELECT E
LATCHES

Di0i-8 7§

CONTROL
1 ATN

[ SR

REN

£or COMMAND
DECORER 1 NRSTOR

SRO

BUS
TRANSCEIVERS
iFC

.

HANDSHAKE DAV

Dav SOURCE
NRFD HANDSHAKE
TALK SERIAL
POLL

NRFD NDAC

woAr DAV
ACCEPTOR

[MUNAED | ANDSHAKE
1 woae LISTEN

L oig 1-8
|
STATUS
ouTPUT

pamaLLel (O-_ ] ENCOBER

POLL SENSE
Q. PARALLEL SEDee
- fou REQUEST

PARALLEL
POLL
RESPONSE

STATUS INFORMATION

Figure 8-37. HP-IB Address Block Diagrams



https://www.manualsplus.com/

Fle. 8§-38
Skt »{2%

PRORZEI2 MOTHER BORRS

RSSEMBLY (D8615-600r8)  FHEAS HP-/B RODRESS ASSEMBLY (OB&72-60017)

T
EO0DMM

[NOTE 1)
Gre

+5V(F)

REMOTE
BuS
TRANSCEIVERS

esvn) L2d

T e

-
|C'DIWV£€7'0R:

IHNorE 2)

B0 RERIZ

AR ON

prir——— PARALLEL POLL

PRRALLEL

PobL
RESPQNSE

57

WMo ok uR sk

EMos)

Z (Lom 3

s

——SOURCE HRAND SHEAKE =

Lo ALY

© CONNECTOR |

+5U(F)
R5

s
*5¥(E) —ZD

L
Zus

PULEE
SETIING N

w5
RIT
SEIKLY

3 3

[
2o0rF

Résn N
2
| s I&

ORZAIZ

xkzn?zl

13"‘AEM , g SrOK
5_A2w22 E VR RNG
B'AE@‘R " s VNLOEK

5-A2| @< &

@_:‘_(2‘ ¢ REOFF
! i ERRS
| 8,12-A2@D—< » EE5_

1
Mg 5 LHLIL -
1

— FCCEPTIR NAND SHAKE mmm—

w208

S
£us

PULEE

ASTOR

I

|4

TIMTING

7 i
rEUE) ‘M—L‘J
&1

3. ek 4;:06.0F

/3 g

\

KRB FDORE 35

Barin: 710 BET2A 16 ICR



https://www.manualsplus.com/

BUS CoMmMANEG DECODER

PRRALLEL St
Pp

poLL RDORESS SELECT (YRCUIT
RESPONSE Y

SO HP-18
FODRESS Q
SELECT 1

52
wz-r *
e
uz-2
LE-45
Ly

Bl
nj
[ =]

AR ELEES
AR R Y
L2l

Al

A BUS COMMANG DECODER summmmmman—,

B} "J\ a Gl
£)2 [yl
Y
LrsTEN REMETE

5

NRSTOR

4
LT
57\ nspe B,_"?,;‘:\M

fﬂ‘”j 2 CHES,

SERIAL
s POLL F-F “

¥e

- -
N, ] ZIend ™\ 2 5 |wrge™~# & -
815 2| & cMEs 722
MES, &
% o-
A we .'z i ”35 .
3~ S
[a =13
Z:_'/’f ‘:wf Va *,Jw.sr 5_sPp
cros 1EMaS
~EuE} L Rz

NCODER
4 oy ean STHTUS ENCOD
siik0 1ooF

e

#5eF}

PRAALLEL
onE
O SPI#}

&
RCCERTOR HAND SHRIKE  ermmrm z C%I’gsIA

»S¥IF)

2 R0G éma 1 L.Z) LG L5VIE)
> ELENIL 5L KO & i0oKN

-

RzQ

LNLOCK :SI-SK-ﬂ EREF
FM oM > 5115
7z Cialled = " L

verEt
2 z/
AEVOR o

Pin SE

Lo
IMING 43, & £ |-\h
= 3 g ¥ PWRON a3 el il
cz
VGt I/
A QBLEMF

Ci
36K froGpF



https://www.manualsplus.com/

= TELK o 5y,
FF

z

iR

b2,

oMas)

PLISTEN FolFmmy,

ol ~ /8 LISTEN

AL . 88

d ”; 2 we
s

2
12| o

(e,

REMOTE F-fwy

v - /5 REMOTE NRSTOR . DC, REMOTE
wrra

pe /*

) e

REME

: — BUS]
@Mox) TRANICE]

OLTRPUT 1
DRETA LARTCHES S5

&t

IEVE °
REMETE 2
RZZ

2~
asan 4 ARSTOR 2
&

v2r
SERIRL SREG foMas)|
ST POLL FAF TN

£
S B E.
o s
o
G i i
g 12 7
e DR RNG 1D

L3

¥
5,
la } 4 fo0K 7

B1y3
EMOrt ’

i YMNEVE 12
e

Dy

o

o SERVIC g2
REQUEST F-F i

. 2 = RZB
| #Eoh
" G+ 2 srer —p—L

22

/5 REF/LCT

R
(-1
~Jsrec Eros) ez

FF PEON
K £EVF,
T 4] )

B pol
K23

%
£
fenos) wuocs o . £F

Fr
)

7
REOEFE H

’/.B
sy 1] il

I>

Rederence decignations|
blies ar i

Numbar; e.g., R1 of A
othar compannts are o



https://www.manualsplus.com/

Fro RZAIT

i KRERZC

b yoRved

LEMOTE 2 >_i_
S e

orr
it oy

%u»j—}@s-n.a
.,_%'5_9,2»,”
EE 2
WEeND NIPRE L} P >._, _
,_U ora ;/5%;“ @& 5s5-a2
ary Eja>_.__ :
L

NRIFAR . DC, REMOTE

NOTES

fo POWER TURPL S SN ECTIONST
TO THE AR ASSE BLY ARE FHINN
Oty SERVICE sH@ET /-AL

REMOTE 2. AL MNEMONICS GN THIS SERVICE
S BUS e SHERT BRE Hidn TRUE EXCERT FOR
oureuT TRAMNSCEIVERS LB MNEMON 16 5 nlte EM RRE

Low ravd.
T DRTAR LATCHES

cr EEFERENEE DPESIENRTIONS

g2 RERZ SFAE
»GF

2 -

7
7
&
&

oi— AFZRAC

rovim—2

&
vzr
SREG ."mas)[—
& EE
2 (,)
P8
A2,3

F

| 2 |
L2n)

LOGIC £FVELS

-

Onx sz Zogre | rre | foe | sEcs L emog
AIGH ) |2 | F G| E -0 S| VDD
OO} [40.80 G-V (4067 | L0V

£ £PUAL TD OB MORE pEGRTICE ThmA,
e EQUINL TO OR MORE OS5/ THUVE TN

fE
1

Fad LBE, reeEgr L ELL EECL cAmeas
(a) A GROUNED | LOW () | i (1) | #0iG ML) | Low(D)
oEA | MiGH )] Low D) | Low o) Ed
GROUND =0V, K= LNDEFINWED

TATRMNS 15T IR INTEGRATHER CIRCUIT
Arlr INTEGRRTED VDL TRGE FNO
R2e CHROLIT BRRT MUNBERS GRGLING CONNECTIONS

x eon ? RENERENCE FART REFERENGE P
» 5V(E) ~— et AEH(F) i NN— CESIGa RTIONS | NIMBERS PESIGNETIONS NUMBERS

-5

M Qs 15 F ORI L, 5, 8, 807 FEED - 1R

w18 6, 22 1826~ I TAT i T, 16, .7
4 6 :R.e‘g?c:ws) bl e FZ-LF v
1‘5:9 . s IBED~4IE G2 17,19, A5 (R - S
w/p ot 241 LrG, 1103 IBEO-1197 78, 25, 27
r,5 ¥, 214 A -8
Gy +ElE) —Anh— v 8, 2 1820~ 1146
* o903 Y8, i 18201129 2,8, 2 ) - g
#2.3 h g, I rs2g-522 w8y a28 | 50
A A2 s 1820~ 19! -8
Uiz, 19 1820 19G4£
P2 "fz‘; ) /:;gn . ; el BaD-1n2 3 VB, i, 2,30 | +50m) - 16
" Yy PSHIE) AN vzy r8z0- 1983 v -8
oot p2d P
e - vzs Bzo- 2013
gt - vz, 27 r820- 2080
vza @0 197G
RI , vz9, 30 | sgzo-1ssm

2i% g
pean.
- e G

ad=-A2
Refesence designetions within cutliog (= = ~——) assem-

blies aru abbeeviated, Full designation includes Amamaly { AZ2ZAl
Humber; eg., A1 of Assembly A is ATR1. Dwignations af .
sther companents ara complete as shown.

Figure 8-38. HP-IB Address Assembly Schematic Diagram
845 b



https://www.manualsplus.com/

SERVICE SHEET 5-A2

TROUBLESHOQOTING HELP: In addition to this service sheet
refer to:

® Block diagram Page 8-35
» Motherboard wiring Last 3 foldout pages
& Parts list Page 6-12
e Performance verification  Last 3 foldout pages
and page 8-18
Programming Page 3-1

PRINCIPLES OF OPERATION

General

The HF-IBE Interface converts ASCII characters on the bus’ 8 data
lines into RF section program information and frequency digits. Also,
it converts status information from other parts of the Synthesizer
into a status byte which it sends on the 8 data lines. This section of
the Synthesizer consists of two boards: HP.IB Address Assembly
{AZAB8)}, and the HP-IB Interface Azsembly (A2A7).

P/ HP-1B Interface Assembly

This board decodes program codes and routes the argument to the
appropriate assembly. Any character on the bus will appear on the
seven data lines (DI1—7) but the HP-IB Interface assembly will
only respond when the ATN line is false and an NRSTOR (low going)
pulse is received. When these conditions are met a program string is
neing sequenced into the Synthesizer. During this sequence, ATN will
always be low and a NRSTOR pulse will occur for each character.
The characters will be coded as shown in the table on this sheet and
the string format is as follows (see Section III for complete program-
ming information):

Dummy Argument
Frequency FM Argument
Arguments
_L_ RF Argument

CX...X CX CX CX
Program Code For
Highest Frequency J T— RF Code
Being Programmed EM Code

Frequency Execute Code

WHERE: C REPRESENTS A PROGRAM CODE
X REPRESENTS AN ARGUMENT

The transfer order is left to right. When the first character appears on
the data lines, the program c¢ode/argument decoder will look at bits
DI5 to DIT to determine if it is a program code. Then, it will make
pin 1 of the internal address counter (Ud4) high which will parallel
load the DI1—4 bits. During this time the NRSTOR pulse is dis-
abling the instruction decoders, but when NRSTOR. goes high U5 and
U3 decode the program code, The next character could be another
program code in which case the address counter would be reloaded,
but normally it will be an argument as shown above. This character
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appears on the bus about 2 us before the next NRS3TOR pulse so it
has time to be routed to the frequency register or RF program selec-
tor and latched. Then when NRSTOR goes low, the address counter is
clocked 1o serial shift (count up), and the ingtruction decoders are
disabled, This sets the address counter to the next program code in
the sequence shown in the table. The new program code will be de-
coded when NRSTOR goes high. If the next character in the string is
an argutment rather than a program code, the data will be routed to
the next internal address due to the serial shift that occured in the
address counter.

Switching delays are timed by U15 and U16 to allow the Synthesizer
to finish processing a character before receiving another one, and to
signal the controller via a service request that ALC and output level
have not gettled.

TROUBLESHOOTING

It is assumed that the troubleshooting information Service Sheets 1,
3, and 4-A2 was used to isolate an HP-IB Interface problem to the
circuits shown on this schematic. The following information will aid
in isolating the defective component,

Test Fquipment
Qsetlloscope

ar
Logic Probe

1. Load and run the operator’s check program. If the program runs
properly, AZA7 is OK. If a specific portion did not function
properly, retest that section for proper operation in local.

If local operation 15 correct but remote operation is incorrect,
continue with this procedure; otherwise go to the setvice sheet
involved with the malfunctioning circuit.

& f the problem involves frequency, start with step 3.

e If the problem inveolves modulation or RF output, start with
step 6.

Attach a logic probe or oscilloscope to AZATTPL. Program the
Synthesizer’s center frequency “Q5345678Z0". When the fre-
guency execute command “Z(@" is received by the Synthesizer,
TP1 should pulse high for a few microseconds. A program loop
is useful to generate a string of pulses for this and most of the
remaining tests.

Observe pulses at pins 14 (INTF CLK1) and 15 (INTF CLK2)
of UB. There should be one INTF CLK1 pulse for each of the
left four frequency digit positions (10 GHz to 10 MHz) which
are sent, There can be from zero to four pulses. There should
also be one INTF CLEZ pulse for each of the right four frequency
digits (1 MHz to 1 kHz) which are sent. For example if the data
string “Q2345Z0" is sent, there will be three INTF CLK1 pulses
(due to the 2, 3 and 4) and one INTF CLK2 pulse (due to the
5). Troubleshoot Ub and U4 after checking the input data
DI 1—=8 if the pulses are not correct.
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b Program frequency “Q534567820". Check the outputs of U3 MNEMONICS
REM 1000 CLK to REM 1CLK. The ram 1000 CLK line should
pulse once for the 10 GHz digit and once for the 1 MHz digit. Mnemaonics Definition
The other three lines should perform similarly for their digits, -
If these pulses are correct, go to Service Sheet 6-A2 to trouble- -7 Data In Data lines fro
shoot the Interface Storage Register. If the pulses are incorrect, ATN
troubleshoot U3, U4 and associated gates,

Attention Low means D

The following troubleshooting step should be performed if the character.
remote problem involves FM or RF output. Program “N00™.
outputs of U2, Ul, and U9 should all be low: AM and RF NRSTOR | Not Remote Stor | Enables Progr
should be 10 MHz. If the outputs of U2, Ul, and U9 are correct e
but the front panel indications are incorrect, go to Service Sheet
6-A1l to continue troubleshooting.

Device Clear Line used to e

INTF CLK Interface CLock

Measure the pulses at U3 pin 2 (REM FM CNTL) and pin 15
{REM ALC CNTL). A single pulse should occur at the appro- INTF REG Intarface Register
priate pin when remote data for the function is received. If the RST Reset

pulse occurs properly but the output data is incorrect, trouble- X
shoot the appropriate RF Program Selector IC, U2, U1, or U9. NDAV Not Data Valid
If the pulse does not occur troubleshoot the message decoder, 0cU BZY

Qigital Lontrol

address counter (U4} and the instruction decoder (U3). Unit Busy

ASCII CHARACTER CODING

ASCII Program .
Program Code Instruction
Codes Meaning Decoder Dutputs

] Instruction instruction
0 Decoder 2 Decader 1
1 Qutput Output

Not Used INTF CLK1
1 GHz REM 100 CLK INTF CLK1
100 MHz REM 10 CLK INTFCLK1
10 MHz REM 1 CLK INTF REG RET
1 MHz REM 1000 CLK INTF CLK2
100 kHz FEM 100 CLK INTF CLKZ
10 kHz REM 10 CLK INTF CLK2
1 kHz REM 1 CLK INTF CLKZ
Not Used
Not Used
Freq. execute INTF CLK GO
Not Used REM ATTN CNTL
Nat Used
Not Used
FM REM FM CNTL
RF

L=]

}—-/r—-m—<><§<1:—4m:u|:=‘ﬂ

I QUMY JUEINY S i g qury pa A= = =R =R = =R 1=

[y e Y = = = T T Y A = = B~ [=]
clz|lz{r|=]=]l—{x|a]|"|mio|la|e|>»|a

—~lela]leo|=|lal=|lo|=|la|=|ao|=|<|—
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ont'd)

RE345678Z20". Check the outputs of U3
tEM 1CLK, The rem 1000 CLK line should
) GHz digit and once for the 1 MHz digit.

should perform similarly for their digits.
brrect, go to Service Sheet 6-A2 to trouble-
btorage Register. If the pulses are incorrect,
and associated gates.

eshooting step should be performed if the
blves FM or RF output. Program “NQO™.
and U9 should all be low; AM and RF
the nutputs of U2, U1, and U9 are corract
dications are incorrect, go to Service Sheet
thleshooting.

t U3 pin 2 (REM FM CNTL) and pin 13
A single pulse should occur at the appro-
pte data for the function is received. If the
b but the output data is incorrect, trouble-
» RF Program Selector IC, UZ, Ul, or U2,
> occur troubleshoot the message decoder,
and the instruction decoder (U3).

SERVICE SHEET 5A2 (Cont’'d)

MNEMONICS

Mnemonics

Definition

Explanatiaon

D=7

Data in

Data lines from the bus.

ATN

Attention

Law means 01 1-7 carry & program code or
argument. High means the Address counter
and instruction decoder should ignore the
character.

NRETOR

Not Remote Stor

Enahles Prograr code/arguenent decoder,

oc

Devige Clear

Line used to execute a clear message from the
coatraler, Sea Table 3-5.

INTF CLK

Interface CLock

Tells Data Register T which half to Joad the
next four digits into.

INTF REG
RST

Interface Register
Reset

Resets the remote frequency registers,

NDAV

Nat Data Valid

Low means the bus NOAV lina is true,

DCU BZY

Digital Control
Unit Busy

High while the controfler is busy progessing
a received charactar,

ASClI CHARACTER CODING

ASCH Program
Program Cotle
Codes Meaning

Instruction
Decoder Qutputs

1
0
1

Instruction
Decoder 2
Output

Instruction
Decoder 1
Qutput

Not Used

[ )

INTF CLK1

1GH:z

REM 100 €LK

INTF CLK1

100 MHz

REM 10 CLK

INTF CLK1

10 MH:z

REM 1 CLK

INTF REG RST

1 MHz

REM 1000 CLK

INTF CLK2

100 kHz

REM 100 CLK

INTF CLK2

10 kH:

REM 10 CLK

INTF CLKZ

1kHz

REM 1 CLK

INTFCLK2

Not Used

Not Used

Freq. execute

INTF CLK GO

Not Used

REM ATTN CNTL

Nat Used

Not Used

Jp—| il x| x| =sl<|c| ]|z |-

FM

HEM FM CNTL

et | O e | D | o [ | R e [ ] e ] -
alztZ|rf=|=l~lT|afmim|O|aij®m{X> |

RF
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Service Model 8671 A

P/O AZA7 ASSEMBLY

Rk

TO XAZAIC

TO XAZATB

TO XAZATA

a5
LT -

Figure 8-39. P/0 A2A7 Interface Assembly Companent and Test Point L ocations
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Model 8671A

AZAQ HP-1B PH) AZAT HP-1B

DATa ADDRESS ASSEMBLY DaTA INTERFACE ASSEMBLY RF OUTPUT SECTION

RN Dit 7 PROGRAM INFC

CONTROL CONTROL
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5 ATH NDAV
HANDSHAKE

3 NRSTOR
REMOTE, ¢

7

STATUS INFO
568121342

P/0 AZAT HP-B
INTERFACE ASSEMBLY

FREQ DIGITS

;’E 752
FRED CLOCKS

P/ HP-1B INTERFACE
£10 AZAT HP-1B INTERFACE ASSEMBLY

FREQUENCY
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ARGUMENT CLOCKS _ o e a2
DECOBER IHEEEJQSL INSTRUCTION
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or§-z INSTRUCTIONS
75 N\

3

Z
4

PROGRAM
RF PROGRAM INFORIBATION o
SELECTDRS -AT

NRSTOR} -  SWITCHING o y
a2 ) DELAYS - 4,7,8,12-A2
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Figure 8-40. P/0 Interface Block Diagrams
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SERVICE SHEET 6-A2

TROUBLESHOQOTING HELP: In addition to this service sheet
refer to:

* Block diagram Page 8-35
* Motherboard wiring Last 3 foldout pages
® Parts list Page 6-12
¢ Performance verification  Last 3 foldout pages
* Programming Page 3-1

PRINCIPLES OF OPERATION

General

The HP-IB Interface converts ASCII characters on the 8 bus data
lines into RF output section program information and frequency
digits. Also, it converts status information from other parts of the
Synthesizer into a status byte, which it sends on the 8 data lines.
This part of the HP-IB Interface Assembly stores programmed fre-
quency information, and consolidates leop unlock information.

P/Q HP-IB Interface Assembly

Frequency digits on the DI 1—4 lines are clocked into the interface
frequency register by the remote clocks (REM 1—1000 clk). This
register is loaded in blocks of four digits. Digits in the 10 GHz* to
10 MHz block are clocked in first, then when enough time has
elapsed for data register 1 to load the information, the interface regis-
ter reset line (INTF REG RST) goes high and clears the register, Then
the 1 MHz through 1 kHz digits are loaded.

The schematic illustrates how the unlock signals from the Synthe-
sizer’s phase lock loops drive unlock indicators and are OR’d to make
the UNLOCK bit of the status byte.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1, 3 and 4-AZ2 was used to isolate an HP-IB Interface problem to the
cireuits shown on this schematic. The following information will aid
in isolating the defective component.

Test Equipment
Digital Voltmeter HP 3455A
Logic Probe HP 545A

1. Bet the Synthesizer to 8 GHz with RF switeh ON and rear panel
reference switch set to INT with jumper ¢able in place, Observe
the lock indicator LED’s on A2A7. All four indicators should

*Nomally zeras,

B-HgA
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SERVICE SHEET 6-A2 {Cont'd)

be on and the front panel NOT PHASE-LOCKED indicator
should be off. If any of the LED indicators are not on, meas-
ure the unlocked signal from the appropriate phase lock loop.
The UNLOCKED lines should all be low as they enter AZA7 for
& locked loop. If the line is low, troubleshoot the lock indicator,
otherwise troubleshoot the malfunctioning phase-locked loop.

This step checks the switching of the phase lock indicators.

a. Bet rear panel REF switch to EXT. The REF Loop indicator
should go out, Return the switch to INT and the indicator
should relight.

Set front panel RF switeh OFF. The YTO Loop indicator
should go out. Return the switch to ON.

Unpiug the blue coax from A3A1AL. The LFS Loop indica-
tor should go out. (This also disables the A2 controller),
Reconnect the cable. The YTO indicator may also extin-
guish at this step.

Unplug the white/red coax at A3A1A5. The M/N Loop indi-
cator should go out. The YTO indicator may also extunguish
at this step. Reinstall the cable. All the lock indicators
should be on.

Quickly tune the frequency in 100 MHz steps. Measure the volt-
age al AZA7 edge connector A pin 9, This voltage should go low
when the YTO is unlocked.

The following steps should only be followed if froubleshooting
a frequency related programming problem. Program the follow-
ing code: “Q0000”. Do not program a frequency execute com-
mand at this time, The outputs of U19—U22 should all be low.
If all are OK, continue with this procedure. If the outputs of
only one register is wrong, troubleshoot it. If the outputs of all
registers are the same but incorrect, troubleshoot input lines
DI1—4,

Program “T1" through “T9” to assure that the outputs of U21
remain correct for all inputs,

Program ““UL” through “U9” to assure that the outputs of U20
remain correct for all inputs.

Program “V1" through “V9” to assure that the outputs of U22
remain correct for all inputs.

Program “W1” through “W9" to assure that the outputs of U19
remain correct for all inputs,

Frogram “Q5345675Z1”. The front panel frequency display
should indicate 52345.678 MHz. The outputs of U19 through
U22 should be reset to zero. If all is OK through this step, the
circuits on this service sheet are working properly.

IRTR
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Service Model 8671A

P/O A2A7 ASSEMBLY

TO XAIATC

TO XAZATE

TO XAZATA

Wi
sy

-

Figure 8-42. P/0 A2AT Interface Assembly Component Locations
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Model 8671A
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Data ADDRESS ASSEMBLY pata . INTERFALE ASSEMEEY RF OUTPUT SECTION .
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Figure 8-43. P/0 Interface Block Diagrams
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SERVICE SHEET 7-A2

TROUBLESHOOTING HELP: In addition to this service sheet refer to:

* Block diagram Page 8-35
* Motherboard wiring Last 3 foldout pages
* Pavts list Page 6-16

PRINCIPLES OF OPERATION

General

The Register 1 Assembly (A2A10) consists of a protected CMOS shift register
(DATA REGISTER 1) and circuits for band and error decoding. Data Register 1
stores the Synthesizer's frequency. A battery keeps the register active when Mains
power is off. The band and error decoding circuit examines the Synthesizer
frequency for errors and tells the divider on the Qutput Register Assembly (A2AB)
whether to divide by 1, 2, or 3. Since the maximum frequency is 6.2 GHz the
divider always divides by one {(during normal operation).

Register 1 Assembly

Shift registers U7—U9 and U19—U23 store the Synthesizer’s frequency in a BCD
format. The 10 GHz* digit is on top and the 1 kHz digit is on the bottom. An

extra digit which duplicates the 1 kHz digit is stored in the serial output latch.
Nine ¢lock 1 (CLK1) pulses serial shift the frequency out of the register, through
the Timing and Control Assembly, into the front panel display and back to Data
register 1. This happens when NGO (Not Go) is true (low). Remote programmed
frequencies are parallel shifted into Data Register 1 four digits at a time by INTF
CLK]1 and 2.

The adder, U15, converts the Registers parallel BCD output into a binary address
for the first ROM, Ul4. This ROM and U$ store tables of Harmonic numbers
(HN2, HN1) and incorrect frequencies (NERR). Signals from the RF section
effect the frequency limits of the instrument. Circuit operation is summarized as
follows:

f = frequency HN1 | HN2 | NERR | BAND

OQut of
< 2000.000 MHz Low range

2000.000 MHz — 6199.999 MHz High 1
6200.000 — 12399.998 Low#* FEE
12400.002—1.8599.897 Low*# g

=18600.000 MHz Low Out of
range

*Always zera
*2 Ot of range frequency

g- Soa
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SERVICE SHEET 7-A2 (Cont'd)

TROUBLESHOOTING

[t is assumed that the troubleshooting information on Service Sheets 1, 8,
and 10-AZ was used to isolate a Register 1 problem to the circuits shown on
this schematic. The following information will aid in isolating the defective
comporent:

Test Equipment

Logic Analyzer HP 1601 A,
Digital Voltmeter HP 3455A

Tune the Synthesizer frequency to 5345.678 MHz. If the frequency
tunes properly, Register 1 is properly storing and clocking data. If the
frequency does not tune properly, skip to step 3.

Unplug the Synthesizer for at least one minute. Reapply Maing power.
The frequency should be the same as shown befove power was removed.
If not correct,troubleshoot battery A2BT1 and the charging circuit plus
the clock protect circuitry on A2A11 (s¢e Service Sheet 3-A2). If every-
thing is QK so far, skip to step 5.

Press the PRESET (3 GHz) pushbutton. Attach a logic analyzer to
DR101—8. Use CLKI to clock the logic analyzer. Set the analyzer to
END DISPLAY and trigger on a BCD 3. Rotate the TUNING knob.
BCD data for 3 GHz with the three at the bottom of the display should
be displayed on the logic analyzer.

If the data does not appear to clock out properly, check CLK1 with an
oscilloscope. It should be a string of 9 TTL pulses when the TUNING
knob is turned or when test point pair A2A11TP1 is shorted together
with an alligator clip. If CLK1 is not correct, go to Service Sheet 8-A2,

Ohserve the HN1 and HNZ2 lines with a voltmeter. Below 6.2 GHz both
lines should be a TTL low.

Tune to the highest posgible frequency. It should be 6199.999 MHz,
Then tune to the lowest possible frequency. It should be 2000.000 MHz,
If either one is incorrect, troubleshoot the frequency limit detection
cireuitry, Ul4, U3 and other associated gates. If everything has worked
properly to this step, A2A10 is working correctly.
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SERVICE SHEET 7-A2 (Cont'd)

MNEMONICS

Mnemanics

Definition

Explanation

GO
(NGQ)

Do a data cycle

Puts the shift registers in the serial shift mode,

CLr1

Clock 1

Nine pulses occurring during the first half of a
data eyele.

DINTF

Data Interface

Frequency informatian from the HP-1B interface,

INTF CLKT

luterface Clock t

Shifts the 10 GHz to 10 MHz digits into the top
half of Data Renister 1.

INTF CLK2

Interface Clock 2

Shifts the 1 MHz to 1 kHz digits into the bottom
hatf of Data Register 1.

DR 1-8

Data Register 1in

Serial input to the register.

DR10 1-8

Data Register 1 Out

Serial output of the register.

NERR

Nat Error

Low means that an out of range frequency is
stored.

Data Register 2 shift
laft

High during the secend half of a data cycle,

Harmonic Number

Tells the divider the band of the freguency stored
in Data Register 1.

BEFINITION

Data Cycle — The process of changing the Synthesizer’s frequency by adding or sub-
tracting 1 from one of the digits.
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Servies Model 86714

AZA10 ASSEMELY

TO XAZAIOC
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Figure 8-45. A2A10 Register 1 Assembly Component Locations
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Model 8671A
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Figure B-46. Register 1 Block Diagrams
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SERVICE SHEET 8-A2

TROUBLESHOOTING HELP: In addition to this service sheet refer to:

* Block diagram Page 8.35
& Motherboard wiring Last 3 foldout pages

® Parts liat Page 6.17

PRINCIPLES OF OPERATION

General

Tke timing and control assembly generates signals that inltiate and control DATA CYCLES, A data
cyvcle is the process of changing the Synthesizer’s irequency by adding or subtracting one from one of
the digits stored in data register 1. The timing and contrel signals include clocks, tuning direction
indicators, and error flags, If at the end of a data cyele an error flag is set, the timing and control
assembly will do more data eyeles until the error is corrected.

Schematics are on Service Sheets 8.A2 and 9.A2 while a complete block diagram appears to the left
of each schematic. The shaded area indicates the circuitry on the adjacent schematic, Notice that the
main signal flow (the frequency data) is on Service Sheet  and most of the timing and control ¢ir-
cultry is covered by Service Sheet 8.

Relation to the Rest of the Instrument

The Digital Controller (see block diagram below) is static between frequency changes. The informa-
tion is latched in Register 3 and applied, through output decoders, to the phase lock loops. Since

an \N

16 MHz CLK2
REE CLK3 FRONT PANEL
e —

LEFT

RPG DECODE
1,2

1
| BAND DECODE | Hi2 -
] /2
4
4

ADD
NOW
rc;Lhzl Ty SIGN L
' Y
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DATA
REGISTER |-m-iiiZ

2 LEFT -

N/

DATA
[ ReLiorER lwCLKS/
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REGISTER ot t;n_;o 41 ADDER

1

OR1) 1-8

3

ouTPYT | TUNING INFORMATION
DECODERS 7‘17 ™ TOPHASE LOGK LOOPS

Bigital Controller Block Diagram
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SERVICE SHEET 8-A2 (Cont'd)

this data is the basis for all future {requency changes, it is also stored in the
Protected Register (Register 1) and displayed by the front panel.

The frequency (2—6.2 GHz) is displayed and stored as 8 BCD digits (10 GHz* to
1 kHz) and the ¥T'O Loop tunes from 2—6.2 GHz. Frequency changes occur dur.
ing a data cyele which is initiated by turning the TUNING eontre], pressing the
PRESET button, or remotely programming a new frequency. During each data
cycle the Controller operates on the frequency stored in Register 1 as follows:

In Local when the TUNING conttol is turned:
® Add 21 to the digit selected by the resolution button.
® [pdate the display,
# Shift the new frequency data into Register 3.
& Stop!
In Local when PRESET is pushed:
® (Clear Register 1,
Add 3 to the 1 GHz digit.
& Ipdate the display.
& Shift the new frequency data (3 GMx) into Register 3.
® Stop!
In remote when a new {requency is programmed:
# Shift the new freguency into Repgister 1.
#* Update the display.
* Shift the new frequency into Register 3.

A data cycle begins when the GO line goes true, The cloek generator produces
timing signals as shown bhelow:

p— BEGIN DATA CYCLE ENG DATA CYCLE—tam|
! |

I
:
T
‘

[
CLK3I GOES HIGH ONLY 1F THERE ARE ND FREQUENCY ERRURS

Clock Generator Outputs

Starting with the 1 kHz digit, CLEK1 shifts the frequency data serially out of
Register 1 and inte the *1 adder. The adder adds or subtracts 1 from the digit
selected by the RESOLUTION buttons, The new frequency goes to three places:
the front panel display, back into Repister 1, and into Register 2, Then LEFT
goes high, changing Register 2 to the left shift modes, and the second half of
CLEKZ serial shifts the data (starting with the 10 GHz digit), through the divider.
The divided frequency is shifted back into Register 2, If a remainder exists, an-
other data eyeie will commence and the 1 kHz digit of the frequency in Register
1 will be changed and the division will again occur. This process continues until
an evenly divisible frequency is obtained. When the remainder is zero, CLK3
parallel shifts the data into Register 3 where it is decoded and applied to the
phase-lock loops.

*Always rera,

g -5ah
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SERVICE SHEET 8-A2 (Cont'd)

P/O Timing and Control Assembly

Clock divider, Ul4, divides the 10 MHz reference by 16 which resulls in a stream
of 625 kHz pulses, The clock counter counts nine of these pulses during which
time they are gated through USC (clock 1) and USD (first half of clock 2). At
the end of the count U5SC is disabled and the clock divider is reset, It stays resef
until the end of the time delay measured by C6, R12 and R9 is finished. This
accounts for the interval between the two halves of ¢lock 2, Ul4 starts dividing
again and 9 more pulses go through UsD. Clock 3 (CLK3) signals the end of an
error free data ¢yele by going high for a short period when triggered by the nega-
tive going edge of LEFT,

The RPG (Rotary Pulse Generator) converts the smooth totation of the TUNING
control into digital information. The controller interprets this information to
determine if the frequency should be increased or degreased. RPG1 and RPG2
are pulses, the frequency of which depend on rotation speed, and the phase rela-
tipnship depends on rotation direction. If the TUNING control is turned clock-
wise RPG1 will lead RPG2 and the Synthesizer’s frequency will increase, The pre-
sence of the squarewaves tells the Controller to do data cycles. RPG1's negative
edge triggers a one shot composed of C3, and Q6 and associated resistors. This
results in a short duration low pulse at U20B pin 6, the trailing edge of which
sets GO, The pate, U29B, must be enabled by the Pulse Swallower. This cireuit
controls the rate of frequency change by varying the number of pulses gated
through U29B. If the RPG is turning slowly only every third pulse gets through
to set GO, but if turned fast enough every pulse clocks U20B, C8 and C9 store
the positive voltage which enables U29B. Q5 opens a discharge path every time
GO becomes true. C8 requires three puises to charge to the on threshold of
U29E and is completely discharged every time Q5 conducts. This accounts for
the every third pulse setting GO when the RPG is turned slowly, C9, however,
charges relatively fast and discharges slowly so it works out that when the RPG
is turning fast, a positive voltage will always be applied through CR7 to U29B
thus allowing every puise to gate U20R,

The Ecrs {lip-flop gets set when the band and error decoding circuit on the
Register 1 assembly detects an incorrect frequency. This will cause the controller
to repeat data eyeles, medifying the RESOLUTION selected digit (1 kHz by
default), until the frequenecy is in range. This occurs when an attempt has been
made to tune belaw 2.0 GHz or above 6 2 GHz, If, for example, the frequency is
2.0 GHz, the RESOLUTION is 1 MHz, and the HPG is turned counterclockwise;
the 11 adder will subtract 1 MHz resulting in 1.999 GHz. The error cireuitry will
then cause the adder to add 1 MHz and thereby return to 2.0 GHz, Register 3
cannot. be clocked when there is an error, so the frequency of the loops is un-
affected. The process is so rapid that the operator will not be dble to see
1.999 GHz on the front panel.

The First Cycle flip-flop tells the Controller whether or not the current data
cycle is the first one or succeeding ones used to produce an evenly divisible fre-
guency ot correct an error. The XSCC (Excess Cycle Counter) and UPDATE
SIGN flip-flop work together to determine whether a frequeney to be medified
should be increased or decreased.

TROUBLESHOOTING

1t is assumed that the troubleshooting information on Service Sheets 1, 3, and
10-A2 was used to isolate a Timing and Control problem to the circuits shown
on this schematie. The following information will aid in isolating the defective
component.

g-Sac_



https://www.manualsplus.com/

SERVICE BHEET 8-AZ (Cont'd)
Test Equipment

Oscilloscope HP 180C/1801A/1821A
Digital Voltmeter HP 34533A

'This assembly contains several test point pairs which are designed to sef certain
lines to known conditions. By shorting the pair together with an alligator elip,
the line will be connected high or low as appropriate.

AZ2A11TP1 — causes controller to continually cycle data
AZAI1TP2 — suppresses frequency error limits
AZ2A11TP3 — suppresses operation of the 1] adder
A2A11TP4 - suppresses round off

AZ2A11TPS — aborts controller operation

This assembly also contains a manual clock switch. Use this switch by unplug-
ging the blue coax on A3ALAL to disconnect the controller clock. (Disconnect-
ing this eable also causes the LES loop to unlock but that is not important when
troubleshooting the controller.}

1. Connect alligator clip to test point pair A2AL11TPL. Observe CLK1 and
CLK2 test points on oscilloscope. The strings of pulses should be as shown
in the figure below (5 us/div., 2V/div.). CLK1 consists of a string of 9
pulses, CLE2 consists of two strings of 9 pulses, If the front panel display
is working properly, CLK1 must be OK.

—EEGIN DATA CYCLE END DATA EYCI.E—‘I---Jl
|

¥ |
t 1

! |

Clock Puise Waveforms

If these clock signals are OK, the clock divider, clock counter and clock
drivers are OK. Also the RECYCLE flip-flop (U27B) is QK.

Attach one oscilloscope probe to AZA11 edge connector pin A30 (CLI3).
Leave the other probe attached o CLEKL. The timing relationship of CLK2
should be as shown in the text.

Observe LEFT and CYCLE lines in relationship to CLE1 and CLK2. They
should he as shown in the following table.

Locate RPG SIGN test point. This point should go high when the TUNING
contrel is tuned clockwise and low when turned counterclockwise.

Connect oscilloscope or voltmeter to A2A11 edge connector pin B1, This
Iine should be a CMQS low for all in-tange frequenctes. I[f everything is cor-
rect so far, turn to Service Sheet 9-A2,
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SERVICE SHEET 8-A2 (Cont'd)

CYCLE |

l ]
1 I

LEFT

Ctock, Cyele, and Left Timing Relationship

MNEMONICS

Mnemonic

Definition

Explanation

NRAMOR

Not Remainder

Low means a remainder exists after dividing
by 2 or 3.%

NLSOR

Mot Least Significant
ftigit Resotution

Low means the 1 kHz digit RESQLUTION
button has been pushad,

UPDATE

Carract band change
arror

Initiates more data cycles to correct the
% kHz digit after a band change.

NERR

Not Error

Low means an out-of-range frequency is
stored in Data Repgister 1.

CYCLE SET

Set first cyele
flip-flap

High when either iNTF CLK GO istrua or
there is a frequency errarand the 1 kHz
RESOLUTION button has been pushed.

UPDATE
SIGN

Change state of
SUBTRACT iine

Indicates whather previous roung off was an
addition gr subtraction.

LEFT

Shift left

High during the second hatf of a data cycle.
Causes Data Register 2 to shift left.

CLK1

Clock 1

Nine pulses during the first half of a data cycle.
Each pulse corresponds to a frequency digit.

CLK 2

Clogk 2

18 pulses: 9 during the first half of & data
cycle and 9 during the secand hatf.

CLK 3

Clock 3

1 pulse at the end of an error free data cycle.

GO

0o 2 data cycie

Leading (positive going) edge triggers a data
cycle. Stays high until the data cycle is
finishad.

X5CC
NXSCC

Extess Cycle
Generator

X5CC and NXSCC are two bits wsed to tally
the exira data cycies done to obtain an evenly
divisthle fraquency.

RPG SIGN

Rotary Pulse
Gengrator Sign

Indicates tuning directian. High is clockwise,
dow is countercinckwise.

SUBTRACT

Subtract 1 from the
RESOLUTION
selected digrt

Tells the 2 1 ADDER whether to add or sub-
tract. High = subtract, low = add,

*Should always be false (high).

oS Ae

DEFINITION

Data Cycle — The process of changing the Synthesizer's frequency by adding or
subtracting 1 from one of the digits.
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Service Model 8671A

P/O A2A11 ASSEMBLY

2R ME J-ra
£ e1203mct1 S 0E

—

€ R3T.- R32 <.

TO XAZANE

TO XAZANIB

RESET
(PRESET)

T HAZAlIR

Figure 8-48. P/0 A2A11 Timing and Control Assembly Component and Test Point Lozations
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Model 8671 A

PROTECTED REGISTER P/0 TIMING AND CONTROL
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Figure 8-49. P/Q Timing and Control Block Diagrams
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SERVICE SHEET 9-A2

TROUBLESHOQTING HELP: In addition to this service sheet
refer to:

s Bloek diagram Page 8-35
» Motherboard wiring Last 3 foldout pages
o Parts list Page 6-17

PRINCIPLES OF OPERATION

General

The Timing and Control Assembly generates signals that initiate and
control data cycles. A data eycle is the process of changing the
Synthesizer's frequency by adding or subtracting one from one of
the digits stored in Data Register 1. The timing and control signals in-
clude clocks, tuning direction indicators, and error flags. If at the end
of a data cycle an error flag is set, the Timing and Control Assembly
will do more data cycles until the error is corrected.

Ag shown by the shaded blocks of Figure 8-74, this part of the Tim-
ing and Control Assembly consists of the Band Change Detector,
+1 Adder and the Offset Adder. The Band Change Detector trans-
lates harmonic number and excess cycle information into control sig-
nals for the Error and RPG Sign Logic. The +1 Adder modifies the
appropriate frequency digit to set a new frequency or correct an
error. The Offset Adder is not used m the standard Synthesizer but
the frequency data passes through it. It may be used to add an IF
offset in special instruments.

P/O Timing and Control Assembly

The +1 Adder, U883, performs the operation indicated by the SUB-
TRACT line when the +1 Bit line goes high. For example:

If SUBTRACT line is low:

Add 1l DR10 3
Y input 0
Z input 0
Y+ Z 0

If SUBTRACT is high:

Subtract 1
Y input

Z input
Y+ Z

85 Gl
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SERVICE SHEET 9-A2 (Cont'd)

If the sum is 10 an illegal BCD 1010 will result so it must be con-
verted to binary 0000 with a carry of one. U17D pin 11 goes Low
when this is necessary. This Low does two things. First, it is clocked
through U9B by a delayed CLK1 from the Double Clock circuit — it
keeps the Adder Enable flip-flop set. Second, it changes the number
at the Adder’s B input to 7. A new sum, 16 or binary 0000 with a
carry, results, Note that this happens within the period of one CLK1
pulse. The carry is added to the next digit., A similar process per-
forms subtraction with borrow.

The OR gates at the +1 Adder’s output add 3 to the 1 GHz digit
when the PRESET button is pushed. Pin 13 of U32D and pin 1 of
32A go high when the 1 GHz digit leaves the = Adder.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1, 3, and 10-A2 was used to isolate a Timing and Control problem to
the circuits shown on this schematic. The following information will
aid in isolating the defective component.

Test Equipment
Logic Analyzer HP 16014,

1. Observe the front panel frequency display and press the
PRESET (3 GHz) pushbutton, If the frequency is displayed cor-
rectly (3000.000 Mfiz) the DR1] 1—8 lines from the +1 Adder
(UJ33) are probably OK. If the frequency is not displayed pro-
perly,check the CLKIL line on Service Sheet 8-A2 or check the
data entering the display.

NOTE

An open pin on the front panel display LED’s will
cause that pin to float high.

Attach a logic analyzer to DRII 1—8 and DR2I 1—38 lines. Use
CLK1 to clock the analyzer. Rotate the RPG to cause the data
to circulate. The DR1 and DR2 data should be identical for
standard instruments. If they are different, troubleshoot the
Offset Adder. Otherwise continue.

Press the least significant digit (1 kHz) RESOLUTION pushbut-
ton. Rotate the TUNING knob clockwise. Observe DR1I 1—8
on the logic analyzer. The data is displayed least significant digit
first and should increase as the frequency is increased. Tune
each digit from 0 to 9 to assure that none of the DRI lines are
stuck high or low. If the frequency does not change, trouble-
shoot the +1 Adder circuitry.

Note the center frequency and unplug Synthesizer from Mains.
Wait at least one minute and reconnect Mains. The center fre-
guency should not have changed. If the frequency has changed,
troubleshoot the clock protect circuitry (U27A) and the battery
or charger circuit on 7-A2.

g-S4b
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SERVICE SHEET 9-A2 (Cont'd)

MNEMONICS

Mnemonics

Definition

Expilanation

£]1 BIT

Add or subtract 1 from
the digit now at the
Adders input.

High means operate on the digit at
the Adders input.

FIRST
CYCLE

First data cycle.

Distinguishes between a normal
data cycle and extra data eveles
done to eliminate round-off error.

NLSDR

Not Least Significant
Digit Resolution

Low means the 1 kHz RESQOLU-
TION button has been pushed,

NCYCLE

Not Cyele,

High during the first half of 2 data
cycle,

NERRS

Not Error Stored

Low means that an out-of-range
frequency is stored in Data Repis-
ter 1.

NCLK 3

Not Clock 3

Low going pulse at the end of an
error free data cycle,

RPG SIGN

Rotary Pulse Genera-
tor Sign

Indicates TUNING direction.

ASCC

Excess Cycle Counter

Twao bits used to tally the extra
data cyeles done to obtain an
evenly divisible frequenecy.*

Harmonic Numbey

Indicates band number of the

frequency in Data Register 1:
Band HN1 HN2

2—6.199 999

GHz 1 0 0

Qut of range 2 0
Out of range 3 0 1

DR1O 1—8

Data Repgister 1 Out

Binary Coded Decimal digits from
Data Register 1.

DRIl 1—8

Data Register 1 In

Binary Coded Decimal digits to the
front panel, Data Register 2, and
back to Data Register 1.

DR2I 1—8

Data Register 2 In

Binary Coded Decimal digits to
Data Register 2,

UPDATE
SIGN

Change state of
SUBTRACT line

Indicates whether previous round-
off was an addition or subtraction *#*

UPDATE

Correct band change

Initiates more data cycles to cor-
rect the 1 kHz digit after a band
change. *+

*Fregquency is alwavs divisible.
**Does ol apply to this instrument confipuration.

DEFINITION
Data Cycle == The process of changing the Synthesizer's frequency by adding or

subtracting 1 from one of the digits.
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Model 8671A

P/O A2A11 ASSEMBLY

TO XA2A11C

TO XAZANB

ADD
{ADD 1)

TO XAZA1A

RECYCLE

~8
—
1 BIT {1 BIT)

Figure 8-51. P/0 A2A11 Timing and Control Assembly Companent and Test Point Locations

254
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Model 8671 A

PROTECTED REGISTER P/O TIMING AND CONTROL
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Figure 8-52. P/0 Timing and Control Block Diagrams
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SERVICE SHEET 10-A2

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

» Block diagram Page 8-35
® Motherboard wiring Last 3 foldout pages
® Parig list Page 6-14

PRINCIPLES OF OPERATION

General

The Output Register Assembly consists of Data Register 2, Data
Register 3, a Digital Divider, and the DAC and M/N Decoder, Service
Sheet 10-A2 covers the Digital Divider and Data Register 2 and Service
Sheet 11-A2 covers the rest, Additionally, Service Sheet 10-AZ shows
Logic Test circuit which is used as a logic probe.

Data Register 2 accepts frequency data from the 1 Adder in a right
shift mode during the first half of CLK2. Then LEFT goes true and
the second half of CLK2 Jeft shifts the data through the digital divid-
er and back into Register 2.

The digital divider, controlled by HN1 and HN2, divides the fre-
guency by 1*, 2, or 3 50 that the DAC, and M and N information
will always tune the YTO loop from 2 to 6.2 GHz.

P/O Output Register Assembly

Register 2 consists of shift registers U1, 2, 3, 8,7, 11, 15, 16 and 23,
U23 serves a dual purpose: it stores the GHz digit and steers the data,
During right shift the LEFT Line is low to enable data to flow from
the +1 Adder. When LEFT goes high during the second halfof CLK2,
data {lows from the 100 MHz flip-flops, through the 2 inputs of U23
and to the digital divider,

The ROM’s, U24 and U25, contain division tables*. Each digit, start-
ing with the most significant, enters both ROM’s as a dividend (ad-
dress), U24 feeds the guotient back to Register 2. U25 putsthe re-
mainder into U8 where it is clocked back to the ROM’s as part of the
next dividend. If a remainder exists after the last digit, the NEMDR
line will be low (true) and cause the timing and control circuitry to
gtart another data cycle.

“Divides by 1 during normal instrument operation.

F-Seda
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SERVICE SHEET 10-A2 (Cont'd)

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1 and 3 was used to isolate an Quiput Register problem to the cir-
cuits shown on this schematic. The following information will aid in
isolating the defective component.

Test Equipment

Digital Voltmeter HP 3455A
Logic Analyzer HP 1601A

1, Install AZAB on an extender board or on the Qutput Register
Test Board, (HP Part Number 11712-60001 )

Set frequencies as shown in the following table. The edge con-
nector ping with arrows should be measured with a logic probe
or voltmeter or the data should be observed on the output regis-
ter test board, By checking all four frequencies, each output line
will e cycled high and low,

A B G

Freguency Front Rear Front PFear Front Rear

5169.969 L H H
3696.969 H L L
5990.000 X X X
3640.000 A b4 x

Check the input dzta by connecting a logic analyzer to DREL
1—8 lines and to CLEKL. Set the analyzer to END DISPLAY. Set
the SYNTHESIZER FREQUENCY to 52345.678 MHz and set
the logic analyzer to trigger on the **1”. Connect an alligatox
clip lo test point pair AZAL1TPL. If the input data is correct,
continue with this procedure. Otherwise go to Service Sheet
9-A2 to continue troubleshooting. The data is clocked in least
significant digit first; the last nine characters on the logic ana-
lyzer display should be:

1000 0110 0011
1000/0101 /0101
0111 0100

Check input lines CLKZ, NCLEKZ2 and LEFT with an oscillo-
scope. These lines should be as shown below. Trigger the oscil-
loscope on CLK1 for these measurements.

LEFT [ |

§-56h
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SERVICE SHEET 10-A2 (Cont'd)

5. Check input lines HN1 and HN2, These lines set the divide num-
ber for the harmonic bands. If either line is malfunctioning, go
to Service Sheet 7T-A2 to continue troubleshcoting.

Frequency (MHz) HNT  HN2

2000—6199.999 L L
620012329 H L out of range
12400—18599 L H out of range

If all the input lines are coxrect, trace back from the incorrect
output(s) discovered in step 2 o isolate the malfunction to a
particular part. Note that the output of Register 2 should not
be over 6199.999 MHz after CLK2 has finished clocking the
data through the divider.

To check the divider, connect a logic analyzer to the outputs of
U24. Depending on the harmonic band selected (see step 5) the
output of U24 should be the selected frequency divided by 1%,
2,0r 3,

MNEMONICS

Vinemaonic Definition Explanation

HN1 Harmonic Number Tells the digital divider whether to
HN2 divide by 1, 2, or 8.

+ HN1 HN2

Two sets of nine pulses. Bach pulse
within a set corresponds to a fre-
quency digit.

LEFT Shift Left When low, Register 2 shifts right.
When high, Register 2 shifts left.

DR21 1—8 | Data Register 21In Binary coded decimal digits to
Data Register 2,

NEMDR Not Remainder Low means that a remainder exists
after division.

DEFINITION

Data Cycle — The process of changing the Synthesizer’s frequency by adding
or subtracting 1 from one of the digits.

*Zhould always be band 1.

9-Sb v
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Service Model 8671A

P/O AZA8 ASSEMBLY

TO XA2ASC

f
T0 XAZALR

TO XAZABA

Figure 8-b4, P/0 A2A8 Qutput Register Assembly Component and Test Point Locations
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Model 8671A

#/O TIMING AND CONTROL P/0 DUTPUT REGISTER P/0 DUTPUT REGISTER

P/D A2A11 Df?n-s PID';AZAB P/ Azﬂ'ﬂ

Iy LFS 1K-8M
75 — - —,"—-—--.-16 1-A2

QUTPUT REGISTER

A2AB OUTPUT REGISTER ASSEMBLY
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7.42 HAT

\
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(LEFT SHIFTI DIVIDER
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LOW IF REMAINDER]

DR2I 1-8 {RIGHT SHIFT INJ DATA

CLK2 74 REGISTER
LEFT Z

FREQ DATA | | PARALLEL SHIFT

DATA
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k]

! Lrs 1e—am

DAC AND
W,N DECODER

[ | Mi-M5 .
[ | I-NE - 3-A3

DAC 1-3200 MH:

o 603

10-A2

Figure 8-8b. P/0 Output Register Block Diagrams
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NOTES

4 POWER SUPPLY CONNECTIONS
TO THE AZ ASSEMBLY ARE
SHOWN ON SERVICE SHEET
r-q%

RECERENCE DES/GNITIONS
RERS RZRIZ

ci-e XRZAEE

o5

L

QZ

RiZO
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Ui-3,6-8,14,
B 1G24,
Z3-2%5
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st

bl m 11"A2 L OFIE LEVELS

LOGIT 7L | £oe | EEce (omos
G (1) | 2V x-c.5r|Ee0.v | S Veo
LOW(D) |% 0 3¢ (S-/F¥ {£-0.6V €07V
= . EQLITE T SR MERE pEGRTIVE THAN
B rEQUEL TO TR MERE SOS/ TIVE TR

LN T Tro ! =z EECL CAOE
v —=— — GROUND | Low (o) | IGH (1) | HIGHTI) | LOW(O)
OEEN HIGH?) ) LOW (D) | Low (D) X
GROUND - OV K & UNDEFINED

k)

TRANSISTOR
RND INTEGRRTED
CIRCUIT PRRT YUMBERS

REFERENCE PRRT
DESIGHATIONS | AMUMBERS

QZ BEE-00T)
-3 6By My BRo-2080
“ e

e yar /8Z0- 725
2R -IE K u23 /B20-0656
V2%, 25 ARG -0782

INTEGRATED CIRCUIT
VOLTRGE AND
CROUND CONNECTIONS
CLus REFERENCE Pin
DESIGNATIONS | wumBeRrs
b | ui-3, é- 8, +EV(F) - /6
1y 15, 1y _a
dox @11-‘\2 1 23-25 <7
uz! ~EV(F) - 14
.7

oK

J_.
SO - GO0~ m 11-A2

RAufersnce detignations within cutling (= = =) goem- q o nu A 2
biies are abbreviated, Full designation includes Assembly

Number; 6., R1 of Amembly A3 is ATR1, Designations of | Pm AEAB

other component are complete as shown.

Figure 8-56. P/0 Qutput Register Assembly Schematic Diagram
8-57b
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SERVICE SHEET 11-AZ

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

» Block diagram Page 8-35
e Motherboard wiring Last 3 foldout pages
® Parts Hst Page 6-14

PRINCIPLES OF OPERATION

P/O Qutput Register

This part of the output register assembly consists of Data Register 3
and the DAC and M/N Decoder circuits. CLK3, a single pulse at the
end of the data cycle, parallel loads Ragister 3 with the frequency
data. From here the 1 kHz through 8 MHz digit information goes
directly to the LFS loop. The DAC and M/N Decoder transiates the
remaining digits into tuning information for the YTO loop. The out-
puts relate to the Yig Tuned Oscillator (YTO) frequency as follows:

DAC 1—3200 MHz: round down to nearest 10 MHz

Mand N look up the frequency in Table 8-4 and convert
M and N to binary.

TROUBLESHOOTING
Troubleshooting is covered on Service Sheet 10-A2.



https://www.manualsplus.com/

Service Model 8671A

P/O A2A8 ASSEMBLY

T0 XAZARC

TO XAZASR

TO XAZABA

Figure 8-57. P/0 A2A8 Dutput Register Assembly Component and Test Point Locations
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Model 8671A

P/O TIMING AND CONTROL P/0 OUTPUT REGISTER P/D DUTPUT REGISTER
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Figure 8-58. P/0 Output Register Block Diagrams
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SERVICE SHEET 12-A2

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

® Block diagram Page 8-35
* Motherboard wiring Last 3 foldout pages
& Partg list Page 6-7

PRINCIPLES OF OPERATION

General

The front panel {A2ZA1) consists of the power switch, frequency con-
trols and indicators, and status indicators.

This portion of the A2A1 Assembly contains status indicators, tun-
ing resolution indicators and the =1 bit control eircuitry. The lamp
drivers and status indicators show, by front panel lights, the follow-
ing conditions; INT REF OFF, REMOTE, NOT PHASE-LOCKED
and frequency OUT OF RANGE. When the instrument is first turned
on or the HOLD button is pressed, the tuning resolution circuits will
disable Synthesizer tuning. If one of the RESOLUTION buttons is
pressed, the frequency resolution indicators and lamp drivers will
indicate which button was pressed and load that information into the
resolution register. The *1 Bit output of this register tells the =1
Adder (located on A2A11) on which digit to operate.

P/O Front Panel Board Assembly

Pin 2 of the resolution register U9 goes high when the appropriate
digit is clocked through the =1 Adder by CLK1. The desired resoly-
tion, selected by switches 83 through $6 and latched by U5, is
clocked into U9 by the inverted GO line. When GO changes level, U9
goes low, U9 becomes a serja) register and the selected resolution is
shifted through by CLKI1. Three supporting circuits are significant.
Diode CR1 clocks US when the LOCAL line goes low (when the
instrument switches to.remote). This causes the lows at US’s D in-
puts to appear at UP thus disabling the =1 Adder. USA and associ-
ated capacitor and resistors debounce the RESOLUTION switches,
OR gate Buffer, UL, drives the frequency resolution indicator cir-
cuitry, insuring that the selected resolution light and any higher sig-
nificant digit lights are on.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
1. 3, and 10-A2 was used to isolate & front panel problem to the cir-
cuits shown on this schematic. The following information will aid in
isolating the defective component.

Test Equipment
Oscilloscope HP 180C/1801A/1821A

¥-tod
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SERVICE SHEET 12-A2 (Cont'd}

1. Set Synthesizer to ON. Press the PRESET (3 GHz) pushbutton.
Push the right hand (least significant digit) tuning resolution
pushbutton. All four funing resolution indicators should light.
Rotate the TUNING knob clockwise and counterclockwise. The
frequency should change in 1 kHz steps. If not OK, skip to step 9.

Press the next tuning resolution pushbutton. The least signifi-
cant indicator should unlight. The frequency should tune in
10 kHz steps.

Press the next tuning resolution pushbutton. The 10 kHz resolu-
tion indicator should unlight. The frequency should tune in
1 MHz steps.

Press the most significant tuning resolution pushbutton. Only
the most significant resolution indicator should remain lit. The
frequency should tune in 100 MHz steps.

Press the HOLD pushbutton. The remaining tuning resolution
indicator should unlight and the frequency should not change
when the TUNING knob is turmed. If everything is OK so far,
the tuning circuits on the Service Sheet are QK. Otherwise, skip
to step 9.

Set the rear panel REF switch to EXT. The INT REFERENCE
OFF and NOT PHASE LOCKED lamps should light. Return the
switch to INT,

Remote program the synthesizer to 40 GHz (out of range). The
REMOTE and OUT OF RANGE lamps should light.
9830 Ba25
CMD #7037, “P4Z1™ or wrt 719, “p4Z1”
If everything is OK thru this siep, the circuits on 12-A2 are OK.

Return the Synthesizer to local operation and press PRESET
(8 GHz).

NOTE

When the Svnthesizer is returned to local with an out
of range frequency displayed, it will begin to search in
1 kHz steps until a legal frequency is reached. If one
of the tuning resolution pushbuttons is pressed, the in-
strument will search in the resolution selected,

If the frequency tunes but one or more of the resolution lamps
do not light, troublehsoot Ul, the lamps and their drivers.

If the frequency display does not tune, the problem may be in
any of several places including

* AZA1l Timing and Control Board (8-A83)

» Reference phase lock loop (1-A3)

* Rotary Pulse Generator (13-A2)

® Register 1 (7T-A2)

* Resolution Register (this service sheet).

S -60 b



https://www.manualsplus.com/

SERVICE SHEET 12-A2 {Cont'd)

To check the resolution register, connect test point pair AZA11TP1
together with an alligator clip to continuously generate clock signals.
Compare the signal at A2ZA11J9 pin 2 with CLK1 (clock 1) as each
resolution bhutton is pushed. U9 Pin 2 should go high along with the
clock 1 cycle corresponding to the digit selected by a resclution
button.

If these pulses are QK, the circuits on 12-A2 are QK.

If the pulses are not correct or not present, check AZA1U9 pin 10
for the presence of CLK1 before troubleshooting US and U9 and U6,

MNEMON!ICS

Mnemanic Definittan Explanation

GO Start data cyele True when the RPG is turned,
PRESET is pushed, or a new fre-
quency is remote programmed.

Error Store An out of range frequency is
stored in Data Register 1.

Not Least Significant True (low) indicates the 1 kHz
Digit Range RESOLUTION button was
pressed,

Tells the 1 adder that the digit
now at its input is the one selected
by a RESOLUTION button.

Nine pulse occuring during the
first half of a data cvele. Each
pulse corresponds to a frequency
digit,

DEFINITION

Data Cyele — The process of changing the Synthesizer's frequency by adding or
subtracting 1 from one of the digits,
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Service Model B671A

P/O A2A1 ASSEMBLY

NOTE: 81-5 ARE ON THE QPPQSITE SI0DE OF THE BOARD.
052,3,5-10 ARE ON THE OPPOSITE SIDE OF THE BOARD.

Figure 8-60. P/0 A2A1 Front Panel Assembly Component Locations
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Model 8671 A
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Figure 8-61. P/0 Front Panel Block Diagrams
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SERVICE SHEET 13-A2

TROUBLESHQOQTING HELP: In addition to this service sheet
refer to:

* Block diagram Page 8-35
& Motherboard wiring Last 3 foldout pages
® Parts list Page 6-7

PRINCIPLES OF OPERATION

General

The front panel {A2A1) consists of the power switch, frequency controls and
indicators, and status indicatoys,

This part of the A2ALl assembly contains the Frequency display circuits, the oven
temperature comparator, the LINE (on-standby) swifch, and the TUNING Rotary
Pulse Generator (RPG).

P/O Front Panel Board Assembly

Decoder/display chips DS1 through DS8 display the Synthesizer’s output fre-
quency. The display is updated during the first half of each data cyele. As each
digit, starting with 1 kHz, appears on the DRI1I 1—8 lines the strobe latch, U4,
sequentially latches the display chips. U4 is clocked by CLK1 which is delayed by
R23, Ch, UBC and USE. The delay allows for the data lines to settle.

The four-digits on the left (DS1—D54) have leading zeros blanked by U3 and as-
sociated components. Blanking is done sequentially starting with D81 but a dis-
play blanks only when the blanking input stays high thus insuring that only lead-
ing zeros are blanked. NOR gate USE indicates zeros by outputting a high, This
high is clocked through U3 by CLEK1l (undelayed) and applied to DS1. When a
non-zero digit appears at UGB, the low at the output is clocked through U3. At
the next CLK1 pulse, U3 is reset by U2C,

The OVEN light comes on when the 10 MHz crystal oven is below normal temper-
ature. An analog voltage inversely proportional to the temperature is applied to
the inverting input of U7 by the OVEN MON line. When the voltage goes above
17V, the output swings negative turning on D54 and putting a low on the OVN
OK line.

The RPG outputs pulses on lines RPGL and RPG2 when the TUNING knob is
turned. Tuning direction is indicated by the phase relationship of the pulses,
When the TUNING knob is turned clockwise RPG1 leads RPG2.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets 1, 3, and
10-A2 was used to isolate a Front Panel problem to the circuits shown on this
schematic. The following information will aid in isolating the defective component:

Test Equipment
Digital Voltmeter HP 345bA

g bl A
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SERVICE SHEET 13-A2 (Cont'd)

1. Press the PRESET (3 (GHz) pushbutton. The display should indicate
exactly 3000.000 MHz. If the display is correct, CLK1 is correct and
all the display LED's are properly receiving data.

NOTE :
A floating date input on an LED display will be interpreted
and displayed as a logic high.

Set the frequency to 2345.678 MHz. Disconneet the 10 MHz clock sig-
nal (blue coax) from A3A1Al. Set tuning the resolution to 1 kHz. If
the frequency cannot be changed, go to step 5.

Turn the TUNING knob clockwise.

With the manual clock switch on A2A11 generate clock pulses, The dis-
play should progress in this manner:

Clock
Pulse Display

$9999.999
77777779
G6666.6TD
h5555.679
44445 679
33345.679
22345679
02345.679

2345.679

G0 -1 T R S b

Generate nine (9) more clock pulses to complete the controller cycle.
The display should not change during the latter nine pulses. If the data
does not clock in properly, check the input data (DR1I 1—8) with a
logic analyzer or probe to assure it is correct. If the data is OK, trouble-
shoot U4, U3, and A2DS 1—8. If the data is incorrect, go to Service
Sheet 9-A2 to continue troubleshooting.

Set the instrument to STANDBY. The STANDBY lamp should light.

Unplug the instrument for 1—2 minutes. Reconnect Mains. The OVEN
and STANDBY lamps should both come on. If neither of them come
on, suspect a burned out lamp (with the OVEN light AZA1U7 or the
A3AS8 Reference Oscillator could be defective). If everything is OK to
this step, the A2A1 and A2AB assemblies are OK.

Swing open the controller front panel (requires rernoval of four screws)
to gain access to the outputs of the A2A2 Rotary Pulse Generator
(RPG). Observe the outputs (RPG2 and RPG1) on an oscilloscope.
When tuning clockwise the TTL pulses of RPG1 should oceur before
RPGZ pulses and when tuning counterclockwise RPG2 should occur
before RPG1. If the pulses oceur properly, the RPG is OK and trouble-
shooting should proceed to Service Sheet 8-AZ.

G A b
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SERVICE SHEET 13-AZ (Cont'd)

MENMONICS

Mnemonic Definition Explanation

CLE1 Clock 1 Nine pulses during the first half of
the data cycle. Each pulse coincides
with a frequency digit.

One data cycle Low during the first half of a data
cycle, high during the second half,

DR1I 1—8 Data Register 1 In Four lines that earry frequency in-
formation sequentially by digit in
BCD format.

DEFINITION

Data Cyeie — The process of changing the Synthesizer’s frequency by adding or
subtracting 1 from one of the digits.
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Kervice Model 8671 A

P/O A2A1 ASSEMBLY

€8

bstae

NOTE: DS1,4 ARE QN THE QPPOSITE SIDE OF THE BDARD.

Figure 8-63. P/0 A2A1 Front Panel Assembly Component L ocations
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Model 8671A
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SERVICE SHEET 1-A3

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:
* Block diagram Page 8-33
Motherboard wiring Last 3 foldout pages
Parts list Page 6-21, 6.40
Performance tests Refer to Table 5-3 on Page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

General

The Reference Loop locks the M/N Loop and 20/30 MHz (LFS) Loop to the
Synthesizer’s time base. Two reference signals, 20 and 400 MHz, are provided for
the M/N Loop. The 10 MHz signal is the reference for the 20/30 MHz Loop. It
also 1s the master clock for the controller’s digital cireuits.

The output of the 100 MHz VCXO is used to generate the reference signals and to
phase lock the Reference Loop. The signal is multiplied by 4, to 400 MHz. It is
also buffered and output to the rear panel’s 100 MHz OUT connector. A portion
of the 100 MHz is divided by 5 to 20 MHz. The 20 MHz signal is divided by two
to 10 MHz. A portion of this signal is phase compared to the 10 MHz time base
signal. The resulting error voltage tunes the VCXO to achieve phase lock.

A3A8 10 MHz Reference Oscillator

The oscillator’s oven temperature is held constant by an interyal heater control
unit. This unit is powered by the +22V supply and therefore receives power any
time the Synthesizer is connected to the iine power. The OVEN MONITOR signal
controls a front panel OVEN annunciator which indieates that the oscillator has
not reached operating temperature. The oscillator’s RF operation is controlled by
the rear panel FREQUENCY STANDARD INT/EXT switch through the +11V
switched supply voltage.

A3A1A1T Reference Phase Detector Assembly

Phase Lock Sampler. This ¢
phase i

The Sampling signal passes through the Limiting Amplifier. Here the output level
is converted to TTL logic levels before being input to the Pulse Generator. U2D
squares up the output of the Limiting Amplifier. The signal to U2A pin 2 and 3 is
inverted and delayed by R11 and C5. The delay causes a narrow pulse at TP1. The
Buffer Amplifier supplies sufficient current to drive Phase Lock Sampler diodes
CR3 and CRA4,

The feedback (sampled)
fied, phase shifted +45°

Tl A,
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SERVICE SHEET 1-A3 (Cont'd)

Lock Indicator Sampler. The operation of the Lock Indicator Bampler is
similar to the Phase Lock Sampler. The only difference is that the feedback
signal’s phase at the Lock Indicator Sampler lags by 45°, The total difference
in phase between the sampler inputs is 90°. This causes a maximum negative
output from the Lock Indicator Sampler when the reference loop is locked,
The Phase Lock Detector indicates the locked condition with a low output
{equal to or more negative than —0.7 Vde).

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets 1 and 2
was used to isolate a reference loop malfunction. The following information
will allow further isolation to circuits shown by one of the two reference
loop schematics 1-A3 or 2-A3. If the malfunction is on 1-A3, this informa-
tion will also aid in isolating the defective component,

Test Equipment
HP 180C/1801A/18214,

HP 62028

HP 8555.A/8552B/141T
HP 436A/8481A

HFP 5340A

The power meter and frequency counter are to be used
in place of the spectrum analyzer where precise power
and fregquency measurements are required.

Connect the A3ALAZ TUNE test point to a —8 Vde power supply. The
counter should measure 100 MHz £ 100 Hz. If the signal is incorrect, go
to Service Sheet 2-A3 to troubleshoot the VCXOQ. (The VCXO may
only need to be adjusted.) Otherwise, continue with step 2.

Connect the Synthesizer to the line voltage. Set the LINE switch to ON
and allow 15 minutes for warm up. When the Synthesizer is first
plugged in, the OVEN and NOT PHASE LOCKED lights should be on.
The NOT PHASE-LOCKED light will generally go out after 15 minutes
when the crystal reference is 10 MHz £50 Hz. Make sure the rear panel
reference jumper is installed, the FREQUENCY STANDARD INT/EXT
switch is set to INT and the front panel RF switch is ON.

To test phase lock of the reference loop, connect an oscilloscope’s verti-
cal araplifier to the rear panel 10 MHz OUTPUT (A3J8). Insert a BNC
tee between the FREQUENCY STANDARD output (A3J9) and the
cable. Connect the open port to the oscilloscope’s horizontal input.
Obtain a lissajous pattern on the oscilloscope. If the loop is locked, a
steady 1:1 pattern should be seen. Use a 50 ohm load on each line to
reduce harmonic content. If the loop is locked proceed to Step 7.
Otherwise continue with Step 4.

Measure the FREQUENCY STANDARD output at A3J9 with power
meter and frequency counter, The signal should be 10 MHz +10 Hz at

S-&4b
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SERVICE SHEET 1-A3 (Cont'd)

0 dBm. Harmonic content is not particularly important for this signal.
If this signal is not ecorrect, check the ASA8 10 MHz Reference Oscilla-
tor for proper operation and calibration. Check the heater voltage
(+22 Vde). Also, check the +11V switched input which supplies power
to the oscillator. {(See Service Sheet 12.A3.)

Connect the 100 MHz TUNE test point ASA1A2TPL to —8 Vde from a
low voltage power supply. This opens the loop and tunes the 100 MHz
VCXO to approximately the correct frequency.

Measure the frequency of the 100 MHz QUT signal from A3A1AZ. It
should be 100 MHz about £100 Hz. If this signal is correct, continue
with step 7. Otherwise go to Service Sheet 2-A3 and troubleshoot the
A3A1AZ Assembly. Disconnect the clip lead from the 100 MHz TUNE
and —8 Vde.

Measure the voltage at the 100 MHz TUNE test point, ASATA2TP1. It
should be nominally —8 Vdc with a range between —3 Vde and —20 Vde,
If the voltage is near nominal, continue with this procedure. Otherwise
skip to step 11.

Measure the 10 MHz outputs of AS3A1A1, The three outputs should
deliver 0 dBm into a 50 ohm load at exactly 10 MHz.

Measure the 20 MHz output. It should deliver +3 dBm imto 2 50 ohm
load at exactly 20 MHz.

Install ASALAL on an extender board and measure the voltage at edge
connector pins 7 or 22. When the loop is locked the voltage should be
~0.7 Vdc. Bwitch rear panel reference switch to external. The loop
should unlock and the voltage should be +4.6 Vdc. If the voltages are
correct then A3A1AlL is operating normally. Otherwise, troubleshoot
the lock indicator circuitry.

Measure the signal at A3AL1AITPL with an oscilloscope. It should be
8 volt pulses at a 10 MHz rate. If correct continue. Otherwise, trouble-
shoot the limiting amplifier pulse generator and reference oscillator.

Measure the signal at the junction of C27 and L3. It should bea 10 MUz
sine wave at 3 Vp-p. If the loop is not phase locked, the frequency of
this signal will be incorrect, If the signal is not present, troubleshoot the
VCXO divider and the 45° Phase Lead and Buffer Amplifier. If the sig-
nal s present, continue.

Measure the signal at the base of Q4A. If the signals in steps 10 and 11
are at different frequencies, the difference between them (beat fre-
quency) should be measureable here. If not present, troubleshoot the
Phase Lock Sampler. If present, troubleshoot the integrating Amplifier.
If no problem is found continue troubleshooting on Service Sheet 2-4.3.

NOTE

After repairing the A2A141 assembly, perform the Volt-
age Controlled Crystal Oscillator Adjustment in Section
V. After replacing the A3A8 assembly, perform the
10 MHz Reference Qscillator Adjustment in Section V.

F-od ¢
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A3A1TA1 ASSEMBLY

Figure 8-66. A3A1A1 Reference Phase Lock Board Assembly Component and Test Point Locations
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SERVICE SHEET 2-A3

TROUBLESHQOTING HELP: In addition to this service sheet
refer to:

# Block diagram Page 8-33

# Motherboard wiring Last 3 foldout pages

& Parts list Page 6-23

® Performance tests Refer to Table 5-3 on Page 5-3
* Adjustment proceduyres Page 5-2 ‘

PRINCIPLES OF OPERATION

General

The Reference Loop locks the M/N Loop and 20/30 MHz (LFS)
Loop to the Synthesizer’s time base. Two reference signals, 20 and
400 MHz, are provided for the M/N Loop. The 10 MHz signal is the
reference for the 20/30 MHz Loop. It also is the master clock for the
controller’s digital circuits,

The output of the 100 MHz VCXO is used to generate the reference
signals and to phase lock the Reference Loop. The signal is multiplied
by 4, to 400 MHz. It is also buffered and output to the rear panel’s
100 MHz QUT connector, A portion of the 100 MHz is divided by b
to 20 MHz. The 20 MHz signal js divided by two to 10 MHz. A por-
tion of this signal is phase compared to the 10 MHz time base signal.
The resulting error voltage tunes the VCXO to achieve phase lock.

A3A1TA2Z 100 MHz VCXO Assembly

Oscillator. The heart of the Reference Phase Locked Loop is the
100 MHz voltage controlled crystal oscillator. The crystal which sets
the frequency and the varactor diode which allows a small deviation
are both found in the oscillator’s feedback path. Diodes CR3 and
CR4 are placed at the oscillator output and limit the output to
4 Vpk. The output is amplified and split by the tuned 100 MHz
buffer. One output is connected back to the A3A1A1 Assembly
where it is sampled by the phase detector circuits. The other output
is coupled through a power splitter to the Quadrupler and another
funed 100 MHz amplifier.

Quadrupler. The Quadrupler is a Class C push-push amplifier. The
output approximates a pulse and iz rich in even harmonics. The
amplifiers which follow are tuned to and therefore amplify the
400 MHz signal. The output level to the M/N loop is critical and is
set by selecting the values of R67, R68 and R69 (500 attenuator
discrete resistors),

TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
2 and 1-A3 was used to isolate a reference loop malfunction to the
circuits shown on this schematic. The following information will aid
in isolating the defective component.

Fblod_
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SERVICE SHEET 2-A3 (Cont'd)

Test Eguipment

Digital Voltmeter HP 3455A
Power Supply HP 6202B
Spectrum Analyzer HP 8550A/85528/1417T
Power Meter HP 436 A/8481A
Frequency Counter HP 5340A

The power meter and frequency counter may be used
in place of the spectrum analvzer and vice versa,

Connect the TUNE test point ASATA2TP1 to —8 Vdc from a
low voltage power supply.

Measure the 400 MEz output with a spectrum analyzer or power
meter and frequency counter. It should be —10 to ~~11 dBm at
400 +.004 MHz (with the loop locked it should be exactly
400 MHz). If the frequency or level is incorrect, perform the
Voltage Controlled Crystal Oscillator (VCXO) Adjustment in
Section V.

Measure the rear panel 100 MHz output. It should be 0 dBm at
precisely one fourth the frequency measured in step 2. If correct
continue with step 4. Otherwise troubleshoot @6 and its assoct-
ated components.

Measure the remaining two 100 MHz outputs from A3AJAZ2.
They should both deliver 0 dBm.

Ground the TUNE test point. Verify that the VCXO is oscillat-
ing at less than 100 MHz.

Connect the TUNE test point to —25 Vde from a low voltage
power supply. Verify that the VCXO frequency is greater than
100 MHz. If the results of steps 5 and 6 are not correct, a
change in the value of ASAIAZL4 may be needed. See the
V(CXO adjustment procedure in Section V.

If the results of steps 2 through 6 are correct, ASA1AZ is work-
ing properly. If there are no outputs, check power supply inputs
and troubleshoot the 100 MHz oscillator or buffer (@5, @8 and
39 and associated components). If some outputs are correct,
refer to the schematic and continue troubleshooting.

NOTE

Afterrepairing the A3AIAL assembly, perform the
Voltage Controlled Crystal Oscillator Adjustment in
Section V.
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SERVICE SHEET 3-A3

TROUEBLESHOOTING HELP: In addition to this service sheet refer to:

# Block diagram Page 8-33

® Motherboard wiring Last 3 foldout pages

& Parts list Page 6-26

® Porformance tests Refer to Table 5-3 on Page 5-3
& Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

M/N Phase Lack Loop

The frequency output of the M/N loop 1) is dependent on the front panel frequency and 2} in part,
controls the YTO output frequency. A digital equivalent (dependent on the front panel frequency’s
most significant digits 10 MHz to 10 GHz) is input to the M/N loop as M and N numbers, The ratio of
the M and N numbers actually determine the M/N OUT frequency. The M/N OUT frequency’s Nth
harmonic (based on the N number and selected by the YTO pretuning) tunes the ¥TO frequency in
10 MHz steps. There is a 10 MHz step (or band) for each valid M/N OUT frequency (M/N ratio) and
Nth harmonic (N number), This 10 MHz band complements the 20/30 MHz loop because its tuning
range is 10 MHz and step size is 1 kHz. Together, the M/N Loop, YTO pretuning and 20/30 MHz
Loop are able to tune the YTO from 2000.000 to §192.992 MHz in 1 kHz steps.

The M/N loop provides a tunable phase locked reference signal for the YIG Tuned Oscillator (the
Synthesizer's microwave signal source). The M/N Qut frequency (177.5 to 197.5 MHz) is obtained
by dividing the M/N VCO signal (355—395 MHz) by two. The M/N IF signal (5—45 MHz) is the lower
mixing sideband of the VCO signal and the 400 MHz reference, The M/N loop 1s phase locked by
comparing a subharmonic (fraction) of 20 MHz (20 MHz divided by the N number) to a subharmonic
of the If signal (5 to 45 MHz divided by the M number) in the phase detector. The phase detector
generates an error voltage that is integrated and coupled to the VCO as a tuning signal. The M and N
numbers are determined by the A2 controller and vary with the 10 MHz steps of the YTO frequency.
The M/N Out frequency is dependent on the ratio of the M and N numbers as expressed in the fol-
lowing formula:

B = [200 = 10 (M/N)] MHz

where fM e M/N Qut frequency

M = M number
N = N number

For example, if the ratio is 1-to-1 (M=N) then fy ., = 1500000 MHz. If the ratio is 1-to-2 (M~2N)}
then [y, =~ 195.000 MHz. Refer to Table 8-4, M and N Numbers and Resulting Frequenciesfora
complete list,.

A3A1AZ M/N Phase Detector Assembly

M and N Dividers. The Phase Detector Assembly’s M and N Dividers are essentially identical in opera-
tion. In each case the input frequency is divided by the divide number (a binary coded number input
from the A2 Controller Assembly). The resulting output pulses are frequency and phase compared fo
produce an error voltage which ultimately tunes the M/N VCO. The foliowing formulas show the fre-
guency relationship of the inputs and outputs of the dividers:

fy = (ﬁ) 20 MHz

4
fm = (ﬁ)fn‘:
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SERVICE SHEET 3-A3 (Cont'd)

where fy = N Divider Qutput pulse repetition frequency (PRF)
{MHz).

M Divider Qutput PRF (MHz).
N Divide Number
M Divide Nurnber

IF M Divider Clock frequency (MHz)

20 MHz = N Divider Clock frequency

fog = fM+ when the loop is phase locked
4 4
therelore (I\_"} 20 MHz - (]\Tl) £rg

and f;y = I:(l%) EO:I MHz for the phase locked condition.

Because of the similarities of the M and N Dividers, only the N Divider will be
described in detail.

N Divider Operation. The divider circuit is clocked by a pulse train derived from
the input frequeney (in this case the 20 MHz reference signal). The divider out-
puts 4 pulses for each sequence of clock pulses which add up to the N number.
In other words, a pulse is output for each Nf4 or N/4 + 1 clock pulses. If divid-
ing the N number by 4 Jeaves no remainder, the number of clock pulsés between
output pulses is determined solely by N/4, If there is 2 remainder, the number of
clock pulses between outputs is determined by N/4 and N/4 +1 where Nj4 + 1
replaves N4 once for each unit in the remainder. For example, if N = 16, then
N/4 = 18/4d = 4 with a remainder R=0), An output pulse oceurs for each 4 clock
pulses, If N =19, then N/4 =19/4 = 4 with R=3, An output pulse ocours once
with a spacing of 4 ¢lock pulses and three times with a spacing of 5 clock pulses.

i. Counting Operation and Control. Refer to the schematic block dia-
gram and the following figure and table entitled Divider Operation, and consider
the example of N=15, At the beginning of a divide sequence (clock 1), the 4
most significant bits (MSB) of the N number (0100) are loaded into the pro-
grammable counter. Clock 2 subtraets 4 (0001) from the previeus total leaving
{0011) Clock 3 subtracts 4 more and the 0010 cutput enables the End of Count
Decoder. At Clock 4, the Count Conirol and Output Flip-Flops are sef. The
Count Control outputs 1) inhibit the End of Count Decoder 2) cause the Pro.
grammable Counter to enter its load mode and 3) clocks the Divider Flip-Flops,
The Output Flip-Flop outptts & high to the Phase/Frequency Detector. Clock &
resets the flip.flops and loads the counter. This series of events repeats itself 3
mote times for the N~16 sequence,

e Ingrement Decoder Operation, The Increment Decoder and Divider
{divide-by-four) eircuits come into play if the N number cannot be divided by 4
evenly, The 2 least significant bits (L5B) of the N number (N2 and N1) control
the output of the Increment Decoder. The divide-by-four circuit provides a
sequence of four seguential states, that are input to the Increment Decoder,
Each state coincides with one of the four count down sequences whose length is
characterized by N/4 or N/4 + 1. Refer to the table entitled Increment Decoder
Operation. Note that for the N=16 sequence, N2=-N1~0. As explained in Count-
ing Operation and Control, the Increment Decoder Qutput Sequence (TPS)
never leaves the low state and the count down sequences are N/4, For N-19
{N2=N1=1) the first output is low with the retnaining three high This means
that the first pulse occurs after N/4 clock pulses and the other three occur after
Ni4=+1 pulses, During the final three count down sequences, the high at the In-
crement Decoder Output inhibits ULLB allowing the counter to count down to
0001 (rather than 0010) before the End of Count Decoder is enabled through

g -45b
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SERVICE SHEET 3-A3 (Cont'd)

U11A, This allows the extra count to occur. The rest of the sequence docurs as
indicated in the previous section. See also the table and figure entitled Divider
Operation for N=19.

Divide-by-1 or 2 Operation. With the N input equal to or greater than 16, the
N3 or N6 inputs are high and the Divide-by-1 or 2 Decoder is enabled, Thus
the Output Fiip-Flop follows the Count Control Flip-Flop and each End of
Counl pulse is passed directly to the output. If N<U16, then the Divide-by-1 or 2
Decoder is enabled and therefore passes only every other End of Count pulse to
set the Output Flip-Flop. (Refer to the table entitled Divider Operation and the
figure entitied Divider Clock Pulses versus Output Pulses). This circuit reduces
the apparent gain of the Phase/Frequency Detector. This keeps the AF 00 /AV
sensitivity of the VCO in a specific portion of its tuning curve thereby keeping
the M/N loop bandwidth constant. Note that the NS and N6 inputs are also con-
necled to the M-Divider in the same manner as in the N Divider. Note also that
the frequency of the M and N Divider Qutputs is halved for N<16.

NCLOCK 1w 12 14 18 18

p2 4§ 8B
e L UL LIV TPl L]
[
|
|
|

NP

NPUT :l—-4 pute 3.056 13
!

N-DIVIDER

it M I

t

I
MCLOCK @
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1

|

|

|

g8 10 12 14 t& 18 20 22
EEERNREENANENREN
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SERVICE SHEET 3-A3 {Cont'd)
TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets 1, 2, and
5-A3 was used to isolate 2 M/N Loop malfunction lo the eireuits shown on this
schematic, The feollowing information will aid in isolating the defective
companent.

Test Equipment

Frequency Counter HP 53404
Digital Voitmeter HP 3455A

1. Press the PRESET (3 GHz) pushbutton.

2. Observe the M/N ioop lock indicator on A2A7. The tamp shouid be on.
[f the lamp i5 not on continue with this procedure. If the lamp is on,
perform the next two steps to conflirm correct loop operation,

Connect the frequency counter to the M/N ioop output on ASATAD. Use
a common time base for this measursment. The frequency should be
189.375 000 MHz.

Check the following frequencies (the extremes of the M/N loop)

RF Output Frequency M/N Loop Dutput

2100 MH= 177.500 000 MHz
6080 MHz 197.419 3556 MHz

If the frequencies are correct, the loop has adequate tuning range and is
probably operating correctly.

Measure the signal at A3ATA3TP1 with the Synthesizer set to 6100 MHz,
The signal should be 20 MHz divided by 4/N (N=32 at 6100 MHz) or
exactly 2.50 MHz at ECL levels. (Refer to Schematic Notes,)

Tune the Synthesizer to 2900 MHz. The signal at TF1 should be 5.0 MHz
(N=18).

Tune to 2700 MHz. The signal at TP1 should be 2.666 666 MHz (2/N x
20 MHz;N=15).If steps 6, 7 and & were cotrect, The N-divider is working
properly and the N-decoder in the controller is operating properly. Other-
wise, check the input data and, if necessary, troubleshoot the divider.

Connect the IF IN white-red coax to the 20 MHz reference signal in place
of the gray-white coax. Thizs connects a known (20 MHz) signal to the
M-divider, Tune o 3010 MHz and measure the frequency at TP4. It should
be 5.0 MHz.

Tune to 2820 MHz (M=15}. The frequency at TP4 should he 2,666 G666
MHz, If steps 9 and 10 are correct the M.divider is working properly and
the M-decoder in the controller is operating properly.

Reconnect the IF and 20 MHz inputs, Tune to 2800 MHz, Connect the
voltmeter to ASA1AD TUNE test point. The voltage should be about
—4 Vde¢, Tune to 3010 MHz. The voltage should change to about
--26.2 Vde, If these voltapes are approximately correct, the Phase Detector
Assembly 15 operating correctly.

NOTE

AfFter repairing the A3A1A3Z assembly, perform the M/N Loop
Adjustments in Section V,

F-bsdd
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SERVICE SHEET 3-A3 (Cont'd)

Divider Operation

Input N number | End of Flip-Flop
Ciock Operation | in Gounter Count Count Output
Pulses {4 MSEB) Decoder | Control P

04812 Load Counter 0100 Inactive Reget Resel
1,59,13 Minus 4 0011 Inactive Reset Reset
26,1014 | Minus 4 op10 Attive Reset Reset
3,711,185 | Minus 4 ooo1 Inactive Set Set

04814 l.oad Counter 2100 Inactive Reset Resat
1,510,756 | Minus 4 001 Inactive Reset Reset
28,1116 | Minus4 0010 Inactivel |  Reset Resat
371217 | Minus4 0001 Active® Reset® | Reset®
813,18 Minus 4 Q030 Inactive Sat Set

0,369 Load Counter oo Inactive Reset Reset
12114710 Minus 4 no1n Active Reset Reset
258,11 Minus 4 0001 Inactive Set Set*

Active for step 3 only

Inuctive for step 4 only

St for siep 4 only

The Outpul Fiip-Flap is sct only every other time the counter contro! Flip-Flop is set
for N <.16.

1
2
3
4

Increment Decoder Operation

Increment Decoder [ncrement Decoder
Control Inputs Output Sequence*

N2 N1 2 3

L(0) L(0) L
L(0) H(1) L
H(1) L(0) H
H(1) H(1) H H

*The Sequénce of four states is controlled by a modified ring
covnter made up of the two flip-flops contained in U4. The
count sequence of Ud mav be checked by verilying that the
petive high outputs of the flip-flops follow the zequence LL,
HH, LH, and HL (U4 A-pin 2 and U4B-pin 15 respeativaly).
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Figure 8-72. AJATA3 M/N Phase Detector Assembly Component and Test Point Locations
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SERVICE SHEET 4-A3

TROUBLESHOOTING HELP: In addition to this service shest
refer to:

* Elock diagram Page 8-33 ‘

& Motherboard wiring Lagt 3 foldout pages

& Parts list Page 6-27

¢ Performance tests Refer to Table 5-3 on Page 5-3
* Adjustment procedures  Page 5-2

PRINCIPLES OF OPERATION

M/N Phase Lock Loop

The frequency output of the M/N loop 1) is dependent on the front
panel frequency and 2) in part, controls the YTO output frequency.
A digital equivalent {dependent on the front panel freguency’s
most sighificant digits 10 MHz to 10 GHz) is input to the M/N loop
as M and N numbers. The ratic of the M and N numbers actually
determine the M/N OUT freguency. The M/N QUT frequency’s Nth
harmonie (based on the N number and selected by the YTO pre-
tuning) tunes the YTO frequency in 10 MHz steps. Thereisa 10 MHz
step (or band) for each valid M/N OUT frequency (M/N ratio) and
Nth harmonic (N number). This 10 MHz band complements the
20/30 MHz loop because i{s tuning range is 10 MHz and step size is
1 kHz Together, the M/N Loop, YTO pretuning and 20/30 MHz
Loop are able to tune the YTO from 2000.000 to 6199 999 MHz in
1 kHz steps.

The M/N loop provides a tunable phase locked reference signal for
the YIG Tuned Oscillator (the Synthesizer’s microwave signal source).
The M/N Out frequency (177.5 to 197.6 MHz) is obtained by divid-
ing the M/N VCO signal (355—395 MHz) by two. The M/N IF signal
(5—45 MHz) is the lower mixing sideband of the VCO signal and the
400 MHz reference. The M/N loop is phase locked by comparing a
subharmonic (fraction) of 20 MHz (20 MHz divided by the N num-
ber) to a subharmoenic (fraction) of the IF signal (5 to 45 MHz
divided by the M number) in the phase detector. The phase detector
generates an error voltage that is integrated and coupled to the VCO
as a tuning signal, The M and N numbers are determined by the A2
controller and vary with the 10 Mz steps of the YTO frequency.
The M/N VCO frequency is dependent on the ratio of the M and N
numbers as expressed in the following formula:

fum veo = [400 — 20 (M/N)] MHz

where fum = M/N QUT frequency

M M number
N N number

For example, if the ratio is 1-to-1 (M=N) then f,, N veo = 980.000

MHz. If the ratio is 1-40-2 (M=2N) then me veo = 390.000 MHz.

g 704,
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SERVICE SHEET 4-A3 {Cont'd)
TROUBLESHOOTING

It is assumed that the troubleshooting information on Service Sheets
2 and 5-A3 was used to isolate a M/N loop malfunction to the cir.
cuits shown on this schematic, The following information will aid in
isolating the defective component.

Test Equipment

Power Supply HF 62028
Spectrum Analyzer HP B555A/8552B/141°T
High Impedance Spectrum Analyzer Probe HP 11214
Digital Voltmeter HP 3455A

1. Install ASA1A4/A5 on an extender board,

! CAUTION

Do not apply a positive voltage to A3AIA4TPI. A
positive voltage will forward bias the VOO tuning
diodes and may destroy them.

Connect the positive output of a low voltage power supply to
chassis ground. Connect the negative output to ASA1A4TP1
TUNE test point. Conneet the white M/N VCO OUT cable to
the spectrum analyzer.

Set power supply to —35.0 0.5 Vdc. The M/N VCO ocutput
should be about 395 MHz at 0 +1 dBm,

Slowly reduce the voltage to —2 Vde while monitoring the VCQ
power output and frequency. The power should remain greater
than —1 dBm over the entire frequency span. At —2 Vdc the
frequency should be about 355 MHz. See troubleshooting data
in the table for some typical voltages and frequencies, If the fre-
quency varies properly at the correct power level A3A1A4 is
working properly.

If the output level and frequency ave not correct, perform the
M/N loop adjustment procedure in Section V, before trouble-
shooting. If adjustment doesn™t solve the problem continue with
this procedure.

Measure the —40V power supply line as it enters A3A1A4. Tt
should measure between —389 and —40.6 Vde. If incorrect, turn
to Service Sheet 13-A3 and continue troubleshooting.

Measure the bias voltages on Q2 as shown on the schematic. If
correct, continue with this procedure. Otherwise troubleshoot
Q2 and its associated components (Negative Resistance Oseil-
lator). When measured with a high impedance probe, the power
level at the emitter of Q2 should be approximately 0 dBm,

Measure the voltage at the pin labeled TUN. This should be the
same voltage applied to ABATA4TP1 TUNE test point.

g-70b
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SERVICE SHEET 4-A3 (Cont'd)

9.

Measure the RF voltage at Q1 base. Use the HP Model 11214
high impedance spectrum analyzer probe or high frequency
pscilloscope to avoid disturbing signal level,

If the results of steps 7 and 8 are cotrect and the output from
the oscillator is missing or too low, the A3A1A4A1 VCO Reso-
nator assembly is probably defective and should be replaced
with a new A3A1A4 gassembly. Recheck the adjustment of
A3A1A4A1CS before ordering a new assembly.

If the RF voltage at the base of @1 is correct, check the dc bias
voltages on Q1 to determine why the oufpuf isn* correct.

VCQ Tune Voltage and Frequency

TUNE Valtage (TP1) Frequency

—35.0 Vde 395.0 MHz
—10.0 Vde 375.0 MHz
—5.2 Vde 365.0 MHz
—2.2 Vde 355.0 MHz

NOTE

After repairing the ASA1A4 Assembly, perform the
M/N Loap Adjustments in Section V.
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Service Merde! 8671A
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SERVICE SHEET 5-A3

TROUBLESHOOTING HELP: In addition to this sexrvice sheet
refer to:

Black diagram Page 8-33 ‘

Motherhoard wiring Last 3 foldout pages

Parts list Page 6-28

Performance tests Refer to Table 5-3 on Page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

M/N Phase Lock Loop

The frequency output of the M/N loop 1} is dependent on the front panel
frequency and 2) in part, controls the YTO output frequency. A digital
equivalent (dependent on the front panel frequency’s most significant digits;
10 MHz to 10 GHz) is input to the M/N loop as M and N numbers. The
ratio of the M and N numbers actually determine the M/N OUT frequency.
The M/N OUT frequency’s Nth harmonic (based on the N number and
selected by the YTO pretuning) tunes the YTO frequency in 10 MHz steps.
There is a 10 MHz step (or band) for each valid M/N OUT frequency (M/N
ratio) and Nth harmonic (N number). This 10 MHz band complements the
20/30 MHz loop because it¢ tuning range is 10 MHz and step size is 1 kHz.
Together, the M/N Loop, YTO pretuning and 20/30 MHz Loop are able to
tune the YTO from 2000.000 to 6199.999 MH=z in 1 kHz steps.

The M/N loop provides a tunable phase locked reference signal for the YIG
Tuned Qscillator (the Synthesizer’s microwave signal source). The M/N Qut
frequency (177.5—197.5 MHz) is obtained by dividing the M/N VCO signal
(855—395 MHz) by two. The M/N IF signal (5—45 MHz) is the lower mixing
sideband of the VCO signal and the 400 MHz reference. The M/N loop is
phase locked by comparing a subharmonic (fraction) of 20 MHz (20 MHz
divided by the N numbex) to a subharmonic (fraction) of the IF signal (b to
45 MHz divided by the M number) in the phase detector. The phase detector
generates an error voltage that is integrated and input to the VCO as the VCO
TUNE signal, The M and N numbers are determined by the A2 controller and
vary with the 10 MHz steps of the YTO frequency. The M/N Out frequency
is dependent on the ratio of the M and N numbers as expressed in the
following formula:

fM/N = [200"'10 (M/N)] MHz

where fum = M/N OUT frequency

M =M number
N = N number

For example, if the ratio is 1-to-1 (M=N) then fy =1920.000 MHz. If the
ratio is 1-to-2 (M=2N) then fy, = 195.000 MHz. Refer to Table 8-4, M and
N Numbers and Resulting Frequencies for a complete listing.

§-730—
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SERVICE SHEET 5-A3 (Cont’d}

TROUBLESHOOTING

It is assumed that the troubleshooting information found on Service Sheets 1
and 2 was used to isolate a M/N loop malfunction. The following informa-
tion will allow further isolation to circuits shown by one of the three M/N
loop schematics 3-A8, 4-A3 or 5-A3. If the malfunction is on 5-A3, this
information will also aid in isolating the defective component.

Test Fquipment

Spectrum Analyzer HP 8555A/8552B/141T
Digital Voltmeter HP 34556A
Oscilloscope HP 180A/1801A/1821A

1. Turn the LINE switch OFF and install ASA1AD on an extender board.
Connect AA4TPS —5.2V to the A3ATLA4TP1 TUNE test point. Mea-
sure the output of the M/N VCO to assure it is about 365 MHz at 0 dBm.
If it is not correct turn to Seyvice Sheet 4-A3 and continue trouble-
shooting, Otherwise continue with this procedure. (Be sure to reconnect
the white coax).

Measure the IF OUT frequency and powet. If should be 400 MHz minus
the frequency measured in step 1 (about 35 MHz) at 0 dBm.

Measure M/N OUT frequency and power. It should be about 182 5 MHz
at +3 dBm. If the results of both steps 2 and 3 are correct, proceed to
step 8.

If step 2 results were correct but step 3 results were incorrect, trouble-
shoot the Divider Preamplifier, Divider and the Output Amplifier using
the voltages on the schematic.

If the results of both steps 2 and 3 are incorrect, check the power
supply voltages and input components on the M/N VCOQ IN line.

If the results of step 2 are incorrect and the step 3 results are correct,
check the 400 MHz IN line. If correct, proceed with step 7. Otherwise
turn to Service Sheet 2-A3 and continue troubleshooting,

Remove the RFI shield top cover and measure the RF voltage at the
output of mixer Ul (the junction of C8 and L4) with an oscilloscope.
There should be 0.07 Vp-p. If this signal is correct, troubleshoot the IF
Amplifier, Otherwise troubleshoot the Mixer Amplifier and the mixer.
Note that the LO input should be 1 Vp-p and the RF input 200 mVp-p.

Measure the VCO Tune voltage at the edge connector pin 1 and at the
yvellow wire leading to A3A1A4. If the measured voltages are different,
remove the circuit board. Measure the resistance from A3AIA4TPL
TUNE to the edge connector pin 1. It should be 4.16K ohms. If the
resistance is correct the tune filter is probably not defective. Resistance
to ground should be almost infinite after ASA1A4A2C1] is charged.

NOTE

After the ASAIAS Assembly is repaired, perform the
M/N Loop Adjustments in Section V,

2-73 b
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Service Model 3671A
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Figure 8-78, A3A1AS M/N Output Assembly Component Locations
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Model 86714,
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SERVICE SHEET 6-A3

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

® Block diagram Page 8-33

* Motherboard wiring Last 3 foldout pages

* Parts list Page 6-34

® Performance tests Refer to Table 5-3 on Page 5-3
#* Adjustment procedures Page §-2

PRINCIPLES OF OPERATION

YTO Phase Lock Loop

The Yig Tuned Oscillator’s frequency output is phase locked 1) to
the difference of the YTO frequency and a selected harmonic of the
M/N loop and 2) to the 20/30 MHz loop. The YTO is tuned near the
correct harmonic of the M/N Qutput frequency by the YTO pretune
eircuits which consist of the DAC (Digital-to Analog Converter) and
the Main Coil Driver. Onece the pretuning is completed, the IF signal
{20/30 MHz) from the YTO Loop Sampler is phase compared to the
20/30 MHz Loop signal and the resulting error signal tunes the YTO
to achieve phase lack. The YTO frequency is related to the M/N Qut
frequency and the 20/30 loop frequency in the following manner:

= (N) (fmn — fa0/30)

flb
where  f YTO output frequency (MHz)

N N number input to M/N leop (also the M/N loop
harmonic near to which the YTO loop is pretuned)

farme M/N loop output frequency (MHz)
fa0/30 = 20/30 loop output frequency (MHz)

fvro . N and fy;x OUT may be looked up on Table 8.4, Mand N
numbers and Resulting Frequendcies.
Also,f20p3p = (30,000 —D,. D3 D, D, ) MHz
where D, = Front panel 1 MHz character

by = front pane] 100 kHz character

I, = front panel 10 kHz character

D, = front panel 1 kHz character

for YTO frequencies less than 6200 MHz. Refer to
the Service Sheet 2 for a complete listing of pertinent
formulas.

YTO Loop Pretune

The digital control inputs to the DAC from the A2 Controller
Assembly select the pretuned frequency. These inputs are first

74 &
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SERVICE SHEET 6-A3 (Cont'd)

converted from a digital signal to an analog de voltage (the YTO
Pretune signal). This signal is amplified (in the Main Ceil Driver) and
output as a tuning current to the YTO. Notice that the input tuning
resolution to the DAC is 1 MHz, If the YTO frequency is within
+10 MHz of the desired frequeney (for frequencies < /6.2 GHz) then
the pretune circuits are operating propexly. Pretuning, however, does
normally bring to YTO frequency te within 1 or 2 MHz of the
desired YTO frequency.

NOTE

In order to check the pretuning, the YTO ioop must
be opened, Refer to the YTO pretune troubleshoot-
ing information on Service Sheet £.

A3AS DAC (Digital-to-Analog Converter} Assembly

The digital inputs to the DAC are in a BCD and binary format. These
inputs, (operating through the open-collector buffers) switch the
diodes on-or-off. When on, current flows through the resistor, the
diode and into the current summing node, The resistor value is
selected so the current flow is proportional to binary or BCD weight-
ing of the control input. The total current flow to the major sum-
ming node (at the input to the Summing and Buffer Amplifier) is
proportional to the frequency as dictated by the digital inputs
(0.5 mA/GHz). The amplifier with a gain of —6.000 V/ma converts
this summed current to a voltage (—3.000 V/GHz). Note that the
Summing and Output Buffer Amplifier also has components (R59
and ©12) which speed up the action of the amplifier during a fre-
gquency change.

Current Surmming. The least significant bits of the DAC inputs are
summed in a node with 75 mA/GHz sensitivity. Upon dividing this
current by 10, it is summed with those mid-range bits at 7.5 mA/GHz.
This curtent is also divided (by 15) and summed with the most
significant bits at 0.5 mA/GHz. Note that 2 0.8 mA offset current
equivalent to 1.6 GHz and used in adjusting the DAC is also summed
at the major summing nede.

Reference Amplifiers, The Reference Current Source generates a
temperature stabilized constant current for VR1 via R6. The Refer-
ence Buffer UlB isolates VRI1 and provides a stable but adjustable
voltage reference for the rest of the circuits. This voltage is further
buffered by Reference Buffers U3 and U4.

TROUBLESHOOTING

It is assumed that the troubleshooting information on Sexvice Sheets
1, 2, and 7-A3 was used to isolate a power supply malfunction to the
circuits shown on this schematic. The following information will aid
in isolating the defective component,

Test Equipment
Digital Voltmeter HP 34556A

2-74b
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SERVICE SHEET 6-A3 {Cont'd)

NOTE

An accurate digital voltmeter Is essential for trouble-
shooting the Digital-to-Analog Converter (DAC), The
voltmeter must be capable of measuring —18 Vde
with a minimum resolution of 1 mV (0.1 mV resolu-
tion is preferred,

Connect the DVM to ABASTP4. The voltage should be --6.50
+0.06 Vde. If it is not within tolerance, perform the complete
DAC adjustment procedure in Section V before continuing. If
the voltage can be adjusted within tolerance, proceed to step 4.

Measure the power supply inputs to the circuit board at pins 1,
2. 3. and 4. If correct, continue with step 3. Otherwise trouble-
shoot the power supply boards (A3A2, A3A3, and A3A4).

Measure the voltage at emitter @1. It should be —20.9 Vde. If
correct, troubleshoot the Bias Buffer Amplifier. Otherwise,
troubleshoot the Blas amplifier,

Measure the voltages at ASASTPL (+11 Vdc) and A3SASTPZ2
(+10 Vdc). If both are correct continue. Otherwise, trouble-
shoot the appropriate Reference Buffer amplifier (U3 or U4).

Tune the Synthesizer to 2000 MHz. Connect the DVM to
A3AS5STES. The voltage should be —6.000 £0.001 Vde. If volt-
age is not correct, perform the DAC adjustment procedure, 1f
the voliage can be adjusted within the tolerance, skip to step 8.
Otherwise, continue with step 6.

Measure the voltages at U7 pins 9 and 4. Both should be 0.6V
(high). Pins 1, 8 and 12 should be 0 Vde. If correct, proceed to
step 7. Otherwise, troubleshoot U10, U7 and their associated
components.

Measure the voltage at the base of Q3A. It should be very nearly
0 Vdc (a virtual ground). If correct, the Summing and Qutput
Buffer Amplifier is properly balanced and is probably working
correctly (proceed to step 8). Otherwise, tune to 3000 MHz and
troubleshoot the amplifier by using the voltages on the
schematic.

Tune to the frequencies as shown in the following table. As
before, compare the DVM reading to the voltages in the table.

Frequency Voltage at A3ABTRI
2200 MHz —6.600+0,00]1 Ve
2800 MH=z —=3.400+0.001 Vdc
3200 MHz —9.600=0.001 Vdc
3600 MHz =10 80010.001 Vde
4800 MHz —14.400%0.001 Vde
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SERVICE SHEET 6-A3 (Cont'd)

If all the voltages are correct, continue with this procedure.
Otherwise, troubleshoot U10, U7, U4, Q4, and their associated
components.

Tune the frequencies as shown in the following table. Compare
the DVM reading to the voltages in the table.

Frequency Voltage at AJASTP3

2020 MHz —6.060 +0.001 Vde
2040 MH= =6,120 =0.001 Vde
2080 MHz —6.240 =0.001 Vde
2100 MHz —6.300 £0.001 Vde

If all voltages are correct continue with this procedure. Other-
wise, perform the DAC adjustments. If the voltages cannot be
adjusted within tolerance, troubleshoot U9, U6, @3, and their
associated components.

Tune the Synthesizer to the frequencies as shown in the follow-
ing table and measure the voltages at ASABTPS.

Frequency Valtage at ASABTP3

2001 MHz —G.003 £0.001 Vde
2002 MH= —6.006 *+0.001 Vde
2004 MHz —§,012 =0,001 Vde
2008 MHz —6.024 =0.,001 Vde
2010 MHz —6.030 =0.001 Vde

If the voltages are correct, the DAC is working properly. If
necessary, perform the DAC adjustment procedure. Otherwlse,
troubleshoot U5, U8, @2, and their associated components.

NOTE

After the A3A35 assembly has been repaired, perform
the Digital-to-Anglog Converter Adjustments in
Section V,
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Service Model 8671 A
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Figure 8-87. A3A5 DAC Assembly Component, Adjustment, and Test Point Locations



https://www.manualsplus.com/

Model 8671 A
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SERVICE SHEET 7-A3

TROUBLESHOQOTING HELP: In addition to this service sheet
refer to:

Block diagram Page 8-33

Motherboard wiring Last 3 foldout pages

Parts list Page 6-36

Performance tests Refer to Table 5-3 on page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

YTO Phase Lock Loop

The Yig Tuned Oscillator’s frequency output is phase locked 1) to
the difference of the YTO frequency and a selected harmonic of the
M/N loop and 2) to the 20/30 MHz loop.

The YTO is tuned near the correct harmonic of the M/N Output
frequency by the YTO pretune circuits which consist of the DAC
(Digital-to-Analog Converter) and the Main Coil Driver. Once the
pretuning is completed, the IF signal (20/30 MHz) from the YTQ
Loop Sampler is phase compared to the 20/30 MHz Loop signal and
the resulting error signal tunes the YTO to achieve phase lock. The
YTO frequency is related to the M/N Out frequency and the 20/30
loop frequency in the following manner:

£, (N} (fMIN - fzo/so)
where f, = YTO output frequency (MHz)

N = N number input to M/N loop (also the M/N loop
harmonic near to which the YTO loop is pretuned)

f M/N loop output frequency (MHz)
M/N

f20;’30

= 20/30 loop output frequency (MHz)

fyro, N and fiyy OUT may be looked up on Table 8-4, M and N
Numbers and Resulting Frequencies.

Also, f,5,5 = (30.000 — D4, D; D, D, ) MHz

where D, = front panel 1 MHz character

D, = front panel 100 kHz character
D, = front panel 10 kHz character

D, = front panel! 1 kHz character

for YTO frequencies less than 6200 MHz. Refer to
the Service Sheet 2 text for a complete listing of
pertinent formulas,
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SERVICE SHEET 7-A3 {Cont'd)

YTO Loop Pretune

The digital control inputs to the DAC from the A2 Controller Assem-
bly select the pretuned frequency. These inputs are first converted
from a digital signal to an analog dc voltage (the YTO pretune gignal).
This signal is amplified (in the Main Coil Driver) and output as a tun-
ing current to the YTQ. Notice that the input tuning resolution to
the DAC is 1 MHz. If the YTO frequency is within *10 MHz of the
desired frequency (for frequencies <6.2 GHz) then the pretune cir-
cuits are operating propetly. Pretuning, however, does normally bring
the YTO frequency to within 1 or 2 MHz of the desired YTO
frequency.

NOTE

In order to check the pretuning, the YTQ loop must
be opened. Refer to the YTO pretune troubleshooting
information on Service Sheet 2.

AZAB YTO Driver Assembly

The YTO Driver Assembly produces a current in the ¥YTO main coil
that is proportional to the sum of the ¥TO Pretune (DAC output),
the YTO Tune 2 (the low frequency component of the YTO tune 1),
and an offset voltage.

Coil Driver. The Coil Driver acts in two primary capacities. It pro-
vides a summing point for the input currents and it outputs a current
to the YTO main coil. It is important to realize that the Coil Driver
current flow is supplied through the Sense Resistor (This current is
dependent upon the YTO Pretune voltage input) and from the Phase
Lock Amplifier. The currents are summed at the Coil Driver’s non-
inverting output. The total current flows into the non-inverting input
and out the inverting output as the ¥YTO Main Coil Drive.

Input Amplifier. The YTO Pretune Voltage is amplified by the Input
Amplifier (a discrete component operational amplifier). The output
voltage appears at the Coil Driver’s non-inverting output and there-
fore across the Sense Resistor. A portion of this voltage is returned
to the Input Amplifier’s inverting input. This return voltage is adjust-
able and allows for variation in the frequency-to-voltage sensitivity of
Yig Tuned Oscillators. Refer to the following figure,

The Shaping Network (connected across the Sense Resistor) compen-
sates for the non-linearity of the YTQ frequency-to-veoltage curve.

NOTE

The YTO Main Coil Drive current contributed by the
Input Amplifier is equal to the YTO Pretune voltage
divided by the sum of R16 (12581) and that portion
of R24 (158 ) that supplies the feedback voltage to
the Input Amplifier through R25. The remaining
summed current flows through E30.

276 b
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SERVICE SHEET 7-A2 (Cont'd)

The dominent pole of this amplifier (at 0.8 Hz) iz set by R11 and C7.
They also provide noise filtering. Q8 and Q12 increase the slew rate
of the amplifier by quickly charging or discharging C7 when large
change occurs. The current limiter, @13 protects its associated com-
ponents by removing the drive voltage from Q12 if the current is
excessive.

Phase Lock Amplifier. The YTO Tune 2 and Offset voltages are
summmed in the Phase Lock Amplifier. The YTO Tune 2 is the low
frequency component of the YTO tuning voltage (YTO Tune 1). The
100 Hz low pass filter removes the high frequency components of
the tuning voltage, The offset voltage is adjusted at 2 GHz (2 GHz
Adj) so the YTO Frequency extrapolatedto 0 GHz is 0 volts. (Refer
to the following figure.)

'—
=
]
s
=
=
o
w?
=
==
=
]
=)
[x}

2 GH: 6.198 GHz
i

YTO FREQUENCY

YTO Frequency versus Coil Drive Current

TROUBLESHOOTING

It 1s assumed that the troubleshooting information on Service Sheets
1 and 2 was used to isolate a ¥YTO pretune malfunction. The follow-
ing information will allow further isolation to circuits shown by one
of the two YTO pretune schematics 6-A3 or 7-A8. If the malfunction
is on 7-A3, this information will alsc aid in isolating the defective
component,

Test Equipment

Digital Voltmeter HP 3455A
Frequency Counter HP 6340A

1.  Tune the Synthesizer to 2000 MHz. Measure the voltage at the
edge connector XA2A6 pin 13. It should be ~6.000+0.001 Vde.
If correct, proceed to step 2. Otherwise, turn to Service Sheet
6-A2 and continue troubleshooting,

K760
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SERVICE SHEET 7-A3 (Cont'd}

Z.

3.

Ground A3ATTP2 to open the YTO loop.

Measure the voltage at AJAGTPZ. It should be ahout —37.5 Vde.
Increase the fraquency to 6199 MHz. The voltage at TP2
should drop to —32.6 Vde. If the voltages are correct, proceed
to step 6.

Set the frequency to 3000 MHz. Measure the voltage at the
emitter of Q5. It should be —9.3 Vdc. If voltage is correct, use
the voltages on schematic to troubleshoot the Coil Driver,
Slewing Detector and the Ceil Damping Network. Otherwise
continue with step 5.

Measure the voltages at the inputs to the Input Amplifier. Com-
pare them to the output voltage (measured at the emitter of Q8
and Q@12). Since the Input Amplifier is a discrete operational
amplifier, we can determine if the voltage change at the output
follows the inputs. If the change does not follow the input,
measure the voltages inside the amplifier to determine where
the change occurs. If the cutput polarity follows the input pola-
rity, measure voltages in the feedback path to find the defective
component,

Remove the ground from A3ATTP2. Measure the voltage at
A3A6BTP]1 and compare it to the voltage at ASAGTPL. Vo, =
2.9 + 0.64 (Vg ). If the voltage is correct, the phase lock

amplifier is operating properly. Proceed to step 7. Otherwise,
troubleshoot the Offset Reference and Phase Lock Amplifier,

Connect ASBATTPZ to ground. Connect the frequency counter
to the RF OUTPUT connector. Tune to 2000 MHz. The counter
should indicate 2000.0 + 1.0 MHz. Tune to §199 MHz. The
counter should indicate 6199.0 £1.0 MHz. If the frequencies are
correct, A3AB is operating nommally. Otherwise, perform the
YTO Driver Adjustment in Section V.

NOTE

After the A3A6 assembly Is repaired, perform the
YTO Driver Adjustment in Section V.
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A3AB ASSEMBLY
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Figure 8-84. A3AB YTO Main Coil Driver Assembly Component, Adjustment, and Test Point Locations
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SERVICE SHEET 8-A3

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:
® Block diagram Page 8-33
Motherboard wiring Last 3 foldout pages
Parts list Page 6-42
Performance tests Refer to Table 5-3 on page 5-3
Adjustment proceudres Page 5-2

PRINCIPLES OF OPERATION

YTO Phase Lock Loop

The Yig Tuned Oscillator’s frequency output is phase locked 1) to the difference
of the YTO frequency and a selected harmonic of the M/N loop and 2) to the
20/30 MHz loop. The YTO is tuned near the correct harmonic of the M/N Output
frequency by the YTO pretune circuits. Once the pretuning is completed, the IF
signal (20/30 MHz) from the YTO Loop Sampler is phase compared to the
20/30 MHz Loop signal and the resulting error signal tunes the YTO to achieve
phase lock. The YTO frequency is related to the M/N Out frequency and the
20/30 loop frequency in the following manner:

f, = (N) (£ /N “'fzofao )
where £ YTO output frequency (MHz)

N = N number input to M/N loop (also the M/N loop harmonic near
to which the YTO loop is pretuned).

fmmn = M/N loop output frequency (MHz)
f20/30 = 20/30 loop output frequency (MHz)

fyro, N and fun OUT may be looked up on Table 8-4, M and N Numbers and
Resulting Frequencies.

Also, 44,30 = (30.000 —D,.D; D, D, ) MHz
where D, front panel 1 MHz character
D; front panel 100 kHz character
D, front panel 10 kHz character

D, front panel 1 kHz character

for YTO frequencies less than 6200 MHz. Refer to the Service
Sheet 2 text for a complete listing of pertinent formulas.

NOTE
The RF INPUT is the same frequency as the YTO output fo
and the YTQ IF signal is the same as fag /30 if the YTO loop
is locked. The M/N loop signal is the f M/N Signal.
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SERVICE SHEET 8-A3 (Cont’d)

A3A9AS Sampler Assembly

The ¥YTO Output signal is mixed with the Nth harmonic of the M/N OUT
signal. The difference signal (20/30 MHz) 15 output to the YTO Loop Phase
Detector where it is phase compared to the 20/30 MHz (LFS) Loop output.

The M/N Loop Signal is matched to the input of the sampler drive amplifier
by R40, L1 and C10. This signal is amplified and matched to the Sampler’s
Harmonic Generator input. The numerous harmonics are mixed with the RF
Input signal in the Sampler’s Harmonic Mixer. The outputs are summed and
matched to the IF Preamplifier by L10 and R13. The impedance matching
throws the IF amplifier’s frequency response off. The de-emphasis network
at the output provides compensation that brings the frequency response
hack to normal. After buffering, the signal passes through a 70 MHz low pass
filter to remove the multitude of unimportant harmonics of the mixing pro-
cess. The signal is then amplified and output to the YTO Phase Detector.
The important signal is the 20 to 30 MHz signal which is to be phase com-
pared with the 20/30 Loop signal in order to lock the YTO Loop.

TROUBLESHCOTING

It iz assumed that the troubleshooting information on Service Sheets 1, 2
and 10-A3 was used to isolate a YTO loop malfunetion o the circuits shown
on this schematic. The following information wil] aid in isolating a defective
component, ‘

Test Eguipment

Frequency Counter HP 5340
Oscilloscope HP 180C/1801A/1821A
Power Meter HP 436A/8481A
Spectrum Analyzer HP 8555A/85528/141T
High Impedance Probe (Spectrum Analvzer)

Digital Voltmeter

1. Connect the [F OUT to a frequency counter using a coaxial tee to keep
the YTO loop closed. Tune the Synthesizer’s frequency to 3000.000
MHz. The IF OUT should be exactly 30 MHz. Change the frequency to
2999999 MHz, The IF should be 20.001 MHz.

Disconnect the frequency counter and connect an oscilloscope to the
coaxial tee. The output should be between 1.2 and 3 Volts peak-to-
peak. If the results of steps 1 and 2 are correct, the ASA9AD Assembly
is operating properly. Otherwise, continue with this procedure.

Measure the M/N Loop Signal frequency and power using a power meter
and the frequency counter. At 3 GHz the frequency should be
189.375 MHz. See the table on Service Sheet 2 for the other M/N Loop
frequencies. If they are correct, continue, Otherwise troubleshoot the
M/N loop.

Measure the coupled output of the ASASAL Directional Coupler. It
should be about —15 dBm. If correct, continue, QOtherwise troubleshoot
the YTO and the A3A6 YTO Driver Assembly.
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SERVICE SHEET 8-A3 (Cont'd)

5.

Install the A3AD assembly in the service position. (Refer to the Assemn-
bly and Disassembly procedure which precede the Sexvice Sheets.)
Remove the AZA9AS cover. Use a high impedance probe with a spec-
trum analyzer to measure the signal at gate 1 of @4. The signal shoujd
be about 300 4Vrms between 20 and 30 MHz. If the signal is correct,
proceed to step 8. Otherwise, continue with step 6.

Check the Sampler Drive Amplifier at the junction of R9 and L9. It
should deliver about +7 dBm into a 50 ohm load.

Measure the dc bias voltages to the Sampler at TP1. It should be
+0.4 Vdc. If the drive signals are OK but the bias or cutput level iz in-
correct, the sampler ASA9U1 may be defective.

NOTE

The mixer (sampler) may be checked by measuring current
flow and breakdown voltage of the diodes and internal
resistance.
a. Bemove the mixer from the board.
b, Make measurements across pin-1 (positive} and coaxial
center pin (negative), Vg > 3V at 10 pA.
. Measure across center pin (positive) and pin-2 negative.
Vep > 3Vat 10 pA.
. Measure resistance from center pin to ground (about
50 ohims).
. Measure pin-3 (positive) to ground (negative).

Measure the signal at base of Q6. The signal should be about the same
level as measured in step 5. If correct, troubleshoot Q1, @5, Q6 and
their associated components. Otherwise, troubleshoot @4, @2, Q7 and
their associated components.

NOTE

After the ASA9A5 Assembly has been repaired or when
A3A8UL is replaced, perform the YTOQ Loop Sampler
Adjustments in Section V.
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Figure 3-87. AJADAL YTO Sampler Assembly Component, Adjustment, and Test Point Locations
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SERVICE SHEET 9-A3

TROUBLESHOOTING HELP: In addition to this sexrvice sheet refer to:

® Block diagram Page 8-33
Motherboard wiring Last 3 foldout pages
Parts list Page 6-40
Performance tests Refer to Table 5-3 on page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

Y TO Phase Lock Loop

The Yig Tuned Oscillator’s frequency output is phase locked 1) to the difference of the YTO fre-
quency and a seiected harmonic of the M/N loop and 2) to the 2/30 MHz loop. The YTO is tuned
near the correct harmonic of the M/N Output frequency by the ¥YTO pretune circuits. Once the
pretuning is completed, the IF signal (20/30 MHz) from the YTO Loop Sampler is phase compared to
the 20/30 MHz Loop signal and the resulting error signal tunes the YTO to achieve phase lock, The
YTO frequency is related to the M/N Out frequency and the 20/30 loop frequency in the following
manner;

(N) (fmw — f20/30)

YTO output frequency (MHz)

N number input to M/N loop (also the M/N loop harmonic near to
which the YTO loop is pretuned)

for e M/N Loop output frequency (MHz)
fo0730 = 20/30 loop output frequency (MHz)

fyro, N and fy, OUT may be looked up on Table 8-4, M and N Numbers and Resulting
Frequencies.

Also, f {30.000 —D4.D3D, D, ) MHz

20730
where D, = front panel 1 MHz character
front panel 100 kHz character
front panel 10 kHz character

front panel 1 kHz character
for YTO frequencies less than 6200 MHz, Refer to the Service Sheet 2
text for a complete listing of pertinent formulas.

YTO Loop FM Circuits

In the Synthesizer’s CW mode of operation, the Phase Detector’s error voltage is found to be propor-
tional to the integral of the YTO frequency. In the FM mode, the error voltage is due to the sum of
integrals of the YTO frequency and the frequency deviation. Since the deviation is directly propor-
tional to the modulation drive voltage, the error voltage may be expressed as follows:

T,y dt+ [ Vg (t)dt

phase detector’s error voltage
YTO frequency

FM drive voitage.
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SERVICE SHEET 9-A3 {Cont'd}

The result is a cancellation of modulation for FM rates inside the YTO loop
bandwidth (20 kHz) and a partial cancellation at rates greater than 20 kHz and
decreasing as the rate increases, In order to make the YTO loop response to FM
essentially flat, a portion of the FM drive signal is integrated and subtracted
from the error voltage output by the Phase Detector. This voltage is adjusied to
just cancel the error voltage caused by the FM signal. Now the YTO loop effec-
tively passes all specified rates to the YTO with little or no effect. Note that the
FM drive signal is input after the Loop Integrator and the integrated FM is
subtracted from the error voltage just before the Loop Integrator.

A3A9A4 YTO Phase Detector Assembly

The Phase/Frequency Detector compares the frequency and phase of the
Sampler IF signal to the output of the 20/30 MHz loop. The resultant error
signal is integrated and amplified in the Loop Integrators. The output signal
YTO tune 1 is applied to the YTO coils to achieve phase lock,

During frequency modulation, the integrated FM signal from the A3AY FM
Driver Assembly is subtracted from the error signal. The net result is that the
loop does not respond to the modulating signal and the YT'O can be modulated
at rates within the loop bandwidth.

Phase/Frequency Detector. The IF IN (from the Sampler) and the 20/30 MHz
Loop signal are divided by two and to the Phase/Frequency Detector. If the
phase of the IF signal leads that of the 20/30 MHz signal, 2 negative going pulse
appears at Ul pin 12 (TP4). Pin 3 (TP3) remains at a steady dc level (about
—0.6V). If the 20/30 Loop signal leads, a negative pulse appears at pin 3 (TP3).
In each case the pulse width is proportional to the phase difference between
the signals. The outputs are filtered and coupled to the differential amplifier.
The signal is then applied to the Loop Integrator. The output {¥YTO Tune i)
tunes the YTO frequency. When FM is applied to the YTO loop, the detector
discriminates the FM signal. The following expression shows the relationship
between modulation index {(8), frequency deviation (f, ) and rate of modula-

tion (£ 4)-
fdev
f

mod

The detector’s practical operating range is approximately 0.5 radians (5 = 3.0).
Because of the divider circuits which preceed the detector, § is effectively
doubled to 6.0. Note that the specified modulation index is & minimum.

a. Overmodulation Detector. The active high outputs of the Phase/
Frequency Detector are connected in a wired-or configuration to the Over-
modulation Detector. When the present 0-MOD limit (2.5 minimum at phase
detector output) is exceeded, the Divide Selector and the FM Status/Enable
retriggerable monostable multivibrators are set.

b, FM Status/Enable. In the FM mode the FM ON inpuf (high} turns
the FM Switch on (Q3 off) which ungrounds the IFM IN (integrated FM input).
When overmodulation oceurs, and the FM Status/Enable monostable multi-
vibrator is set, then the FM ON input is grounded (through Q1). The FM Switch
however, remains ON due to the high from the FM Status/Enable multivibrator
(through CR14 on to the base of Q2 which keeps Q3 off).

c. Divide Selector. During overmodulation, the Divide Selector mono-
stable multivibrator is also set. The active low output causes the Dividers to
divide-by-three. In the divide-by-two mode, the signal that triggered the over-
modulation is normally about § = 6 (or at the Phase/Frequency Detector output,
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SERVICE SHEET 9-A3 (Cont'd}

= 3). In the divide-by-three mode, the output beta is about 2. Therefore, the
loop locks. Back in the normal divide-by-two mode, the Divide Selector will be
set again if the loop has false locked on a transient or on an FM sideband, or it
will simply remain as is if it has locked on the carrler.

NOTE

The YTO Loop can lock in either the divide-by-two or divide-
by-three modes. In the divide-by-three mode, the loop band-
width is reduced making it impossible to correctly adjust the
YTO Phase Detector (refer to Section V).

Uniock Detector. The Unlock Detector compares the YTO Tune 1 signal to a
preset reference. If the voltage swing exceeds 5 Vde, a YTO unlock signal is
generated. Smail ac transient provide unlock signal due to action of C12.

TROUBLESHOOTING

It is assumed that the troublesﬁooting information on Service Sheets 1 and 2 was
used to isolate a YTO loop malfunction. The following information will aid in
isolating the defective component.

NOTE

If the malfunction is FM related, skip directly to step 8.
Otherwise go to step 1.

Connect an oscilloscope via a coaxial tee to the YTO Tune 1 connector
(gray cable). The loop should remain closed (feedback path should not be
broken) for this measurement. When the loop is locked, YT'O Tune 1
should be 0 £2 Vdc. When the loop is unlocked the voltage will be greater
than 16 Vdc depending on the direction of the phase error. Tune from
2000 to 6190 MHz in 100 MHz steps to check lock over the entire YTO
range.

Make sure the YTO Unlock output tracks the YTO Tune 1 output
{>*2.6V should indicate unlocked}. If both steps 1 and 2 are correct, the
YTO phase detector is working properly,

CAUTION

Disconnect the line (mains) power before installing the ASA9
Assembly in service position,

Install A3A9 in service position and remove A3A9A4 cover, Refer to the
Disassembly and Reassembly Procedures which precede the service sheets.

Reconnect the Mains power and tune to 3000.000 MHz. Connect a dual
channel oscilloscope to A3BA9A4TP2 and TP5. The ECL pulses at these
test points should be square waves of —1.0 to —1.5V amplitude between
10 and 15 MHz (66 to 100 ns period). Refer to following figure. If those
signals are correct, proceed to step 7.

If the signals at TP2 or TP5 are not correct, measure the IF IN (black
cable) and the 20/30 loop signal (green cable). These signals should both
be about 0 dBm. When measuring the IF signal, ground A3ATTPZ2 to open
the loop. If the 20/30 MHz loop signal (30.000 MHz) is incorrect, go to
Service Sheet 1-A2. If the IF signal is incorrect (30,000 MHz pius or minus
the pretune error) go to Service Sheet 8-A3. Otherwise proceed to step 6.

§-50¢-
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Oscilloscope Display of Signal at A3A9A4TP2 and TP (CW/AM Modes)
095 Vp-pat12.5 MHz

Observe the 20/30 MHz pulses at pins 2 and 14 of U§; they should be a3
shown in figures below. If these signals are correct, throubieshoot U8 and
its associated components,

Check the phase detector operation by observing the signal at U3 pin 6.
The width of the pulse is determined by the phase difference between the
iF and 20/30 MHz loop signals. (If the loop is phase locked, the signa) is
an extremely narrow puise). If this signal is not correct, troubleshoot UB,
24 and their associated components. Otherwise troubleshoot U3, UL and
their associated components, \

Oscilloscope Display of Signal at ASA9A4UG Pin 2 (CW/AM) Modes)
1.0 Vp-p at 30.6 MHz

g-50d
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SERVICE SHEET 9-A3 (Cont'd)

Oscilloscepe Display of Signal at A3A9A4UG Pin 4 {CW/AM Modes)
0.9 Vp-p at 30.6 MHz

Set the Synthesizer’s FM DEVIATION switch to OFF and the METER
MODE switch to FM,

Tune the test oscillator to 2 MHz and connect the 50 ohms output to the
Synthesizer’s FM INPUT connector.

Measure the FM ON input. It should be about +0.1 Vde, While observing
the voltage, switch the FM Deviation switeh through its range. In all FM
positions the FM ON line shou!ld be high (about +4 .4 Vdc). Leave the
switch in the 10 MHz DEVIATION range. If the FM ON line does not
respond correctly, turn to Service Sheet 8.A1 and continue troubleshoot-
ing. If the line is held low, consider the possibility of a short on A3ADA4,

Set the test oscillatox’s frequency to 100 kHz and output veltage to
achigve a full scale reading on the Synthesizer's front panel meter (10 MHz
deviation), The FM OVERMOD display should not be one.

Connect an oscilloscope to U2 pin 7, The level should be high. Increase the
test oscillator’s output voliage. The signal should pulse low (period about
5 ms} and the FM OVERMOD display should be on. If the output does
not pulse low, check UZ, UdB, U7B and U9B, U5 and their associated
¢omponents,

Tune the test oscillator to 10 kHz, Measure the IFM signal at the drain of
Q3. If the signal is not present or if the FM OVERMOD display 15 not 1it,
check U4A, Q1 and their associated components,

NOTE

After repairing the ASASA4 assembly, perform the YTQO Loop
Phase Detector Adjustments, the YTO Loop Offsel and the
FM Quvermodulation Adjustments,

F-gO€.
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SERVICE SHEET 10-A3
TROUBLESHOOTING HELP: In addition to this service sheet refer to:

® Block diagram Page 8-33
Motherboard wiring Last 3 foldout pages
Parts list Page 6-37 '
Performance tests Refer to Table 5-3 on Page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION

YTO Phase Lock Loop

The Yig Tuned Oscillator’s frequency output is phase locked 1) to the difference of the YTO fre-
quency and a selected harmonic of the M/N loop and 2) to the 20/30 MHz loop. The YTO is tuned
near the correct harmonic of the M/N Output frequency by the YTO pretune circuits, Once the pre-
tuning is compieted, the IF signal (20/30 MHz) from the YTO Loop Sampler is phase compared to
the 20/30 MHz2 Loop signal and the resulting error signal tunes the YTO to achieve phase lock. The
YTO frequency is related to the M/N Out frequency and the 20/30 loop frequeney in the following
manner:

fo = (N) (e —f20/30)
where f = YTO output frequency (MHz)

N = N number input to M/N loop (also the M/N loop harmonic near to which the
YTO locp is pretuned)

fyw = M/N joop output frequency (MHz)

f 50,30 = 20/30 Loop output frequency (MHz)

fyro, N and fyn; OUT may be looked up on Table 8-4, M and N Numbers and Resulting

Frequencies,

Also,fy450 = (30.000—D,.D;D,D,) MHz
where Dy = front panel 1 MHz character
D3 = front pane] 100 kHz character
D, = front panel 10 kHz character

D, = front panel 1 kHz character
for YTO frequencies less than §200 MHz. Refer to the Service Sheet 2 text for
a complete listing of pertinent formulas.

YTO Loop FM Circuits

In the Synthesizer's CW mode of operation, the Phase Detector’s error voltage is found to be pro-
portional to the integral of the YTO frequency. In the FM mode, the error voltage is due to the sum
of integrals of the YTO frequency and the frequency deviation. Since the deviation is directly propor-
tional to the modulation drive voltage, the error voltage may be expressed as follows:

v, S, (R)dt+ [V (1) dt
where V, phase detector’s error voltage
f, (t) = YTO frequency

Vrm () = FM drive voltage

F-SRGE_
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The result is a cancellation of modulation for FM rates inside the YTO loop
bandwitth (20 kHz) and a partial cancellation at rates greater than 20 kHz and
decreasing as the rate increases. In order to make the YTO loap response to FM
essentially flat, a portion of the FM drive signal is integrated and subtracted ]
from the error voltage output by the Phase Detector, This voltage is adjusted to
just cancel the error voltage caused by the FM signal, Now the YTO loop effeq-
tively passes all specified pates to the YTO with little or no effect. Note that the
FM drive signal is input after the Loop Integrator and the integrated FM is sub-
tracted from the error voltage just before the Loop Integrator.

A3A7 FM Driver Assembly

The FM Driver Assembly performs three major funetions. First, it combines and
sums the FM drive signal with the high frequeney component and the YTO Tune
1 signal. Then this combined signal is amplified, compensated (for frequency re-
sponse) and converted to an FM coil drive current. The FM drive signal is inte-
grated and coupled to the YTO Phase Detector Assembly, where it is summed
with (subtracted from) the Phase Detector’s error voltage output.

Two minor but extremely important functions are 1) shifting the YTO fre-
quency to ensure it will pass through the loop capture range and achieve phase
lock in the event the loop has become unlocked and 2) to divide YTO funing
voltage (YTO Tune 1) into its high and low frequency corponents,

Phase Lock and FM Drive Signals, The YTO 1 high frequency ¢component and
the FM drive signal are summed at the input to the FM Coil Driver. The com-
bined signal is amplified and the drive current is applied to the FM coil through
an impedance matching network., The Frequency Shaping Network, that is
located in the coil driver’s feedback loop and the main FM signal path, compen-
sates for the gradual loss in sensitivity of the FM coil to higher frequencies, The
40 dB attenuator in the FM signal path allows switching between the most sen-
sitive and least sensitive FM ranges. The other two attenunators (that allow
switching between the six FM ranges) are located in the A1 Assembly.

Integrated FM Signal. The FM signal integrated by the FM integrator, U3A, R23
and C1-form the integrating network which operates at frequencies greater than
20 kHz while C3 operates below 20 kHz, Note the equivalent networks in the
non-inverting input. These preserve the common mode rejection characteristics
of the amplitier. U2A, the second FM integrator amplifier, ineludes an adjustable
gain control. This allows adjustment of the IFM signal gain to exactly balance
the FM signal discriminated by the YTO phase detector.

In the most sensitive FM ranges (1, 3 and 10 MHz/V), the gain of the first FM
Integrator Amplifier {TI3B) is 20 dB and the attenuation at the output of the
second amplifier (U2A) is 0 dB. In the least sensitive ranges (0.03, 0.7 and
0.3 MHz/V), the pain of the first amplifier is reduced to Unity {0 dB) and the
output of the second amplifier is attenuated by 20 dB. This, 40 dB change in
level, in effect, keeps the gain consistant with FM drive signal applied to the
YTO%s FM ecoil. '

Attenuating the integrated FM signal at the output of the amplifiers improves
the signal-to-noise ratio of the FM system in the least sensitive ranges.

YTO Loop Reset. The ¥YTO Loop Reset ensures that the YTO loop acquires
phase lock after a frequency transition. When a frequency change oceurs in less
than 15 ms the YTO achieves lock and the YTO RST does not effect the YTO
Tune 1 input, If the loop does not achieve lock in less than 15 ms, the YTO UN.
LOCK causes YTO RST to momentarily go low. The YTO Tune 1 signal is

g-5a b
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pulsed to 0V. The result is that the YTO frequency is shifted to another fre-
quency and then tries to return o the pre-pulse frequency. During this transi-
tion, the YTO 20/30 MHz, IF signal passes through the capture range of the loop
phase detector and the loop is locked. 1f a large frequency change ocenrs (on the
order of 100 MHz), YTO SLEW causes the YTO RET to immediately go low.
The YTO output is effectively frequency modulated and the IF signal passes
through the loop capture range, If phase lock has not vet been achieved (after
15 ms), the ¥YTO Tune 1 is pulsed teo 0V sending the 20/30 MHz IF signal
through the loops capture range to ensure Iocking.

Phase Lock Amplifiers, The YTO Tune 1 signal is amplified by Q10. The YTO
Tune 2 signal is connected to the A3A6 Main Coil Driver Assembly where all
frequencies above 100 Hz are filtered out. The high pass filter (C12, R7 and
R53) pass only those components of the signal greater than 100 Hz to the Coil
Driver.

TROUBLESHOOTING

1t is assumed that the troubleshooting information on Service Sheets 1 and 2 was
used to isolate a YTO loop malfunction. The following information will allow
further isolation to circuits shown by one of the three YTO loop schematics
8-A3, 9.A3 or 10-A3, If the malfunction is on 10-A3, this information will also
ald in isolating the defective component.

Test Equipment

Digital Voltmeter

Test Oscillator

Freguency COUNLET . . .. v vvcn v mnvns o mnn s
Power Meter/Sensor

i, Connect voltmeter to ABATTP2. Set frequency to 3 GHz. Disconnect
black IF jumper on A3A9. The phase detector should drive the test point
to about —5.6 Vdc. Disconnect the green 20/30 MHz coax from its normal
location and connect it to the IF IN connector. The voltage should go to
about +5.9 Vde. If either voltage is incorrect, go to Service Sheet 2-A83 to
troubleshoot the dividers and phase detector,

Connect the voltmeter to A3AETPL. The voliage should be +8.5 Vde with
the green coax connected to the IF IN connector or —§ Vdewith the green
coax instafled in its normal loeation and the IF jumper removed. If either
voltage is incorrect, go to Step 5 to troubleshoot the FM Coil Driver on
AJAT.

Reconnect the ground to ASAGTP1 and set the frequency to 3 GHz. Mea-
sure the IF OUT frequency and power. It should be 30 MHz + pretuning
error at 0 dBm. (Ideally the frequency should be the same as the output of
the LFS loop). If the frequency is correct troubleshoot the main coil driver
(Service Sheet 7-A3), especially the buffer amplifier fed by YTO TUNE 2.

If the frequency is incorrect or unmeasurable, isolate the malfunction by
measuring the M/N loop output and the YTO signal at the input to the
A3A9U1 Sampler to isolate the malfunction.

Make sure the RF switch on front panel is ON. Measure the voltage at
AZATTPZ (YTO TUNE 1). This voltage should be less than +2.6 Vdc if the
loop is locked, If the loop appears to be locked, continue with step 2.
Otherwise, proceed to step 6.

¥~8 >
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6.  Measure the voltage at ASATTPL. It should be about 0 Vdc. If the voltage
is not zero, troubleshoot the Phase Lock Amplifier, the Bias Stabilizer and
the FM Coil Driver. Otherwise, continue.

Connect the test oscillator’s 50 ohm outpnt to the FM INPUT connector,
Tune the oscillator to 5 MHz with an output signal of about 0.7 Vrms (full
scale on the Synthesizer’s front panel meter). Conneet a dual channel osell-
loscape to A3ATTP1 and TP4. Set the FM DEVIATION switch to 10 MH=
The signal at TP1 should be about 9.6 Vp-p. If this signal is correct, the
FM Amplifier (Q4 and Q6) and the FM Coll Drivers are OK. If the signal is
not correct, check the FM INPUT at TPS before troubleshooting the FM
Amplifier and Coil Driver, The signal at TP4 should be an integrated sine-
wave,

Set M DEVIATION switeh to 0.1 MHz. The signals at TP1 and TP4
should decrease by 40 dB (1% of the original voltage). If the signals at TP1
and TP4 are correct, the FM portions of A3AT are QK. If the malfunetion
iz an FM problem, proceed to Service Sheet 9-A3.

Diisconnect the test oscillator and set the FM DEVIATION switch to QFF,
Tune the Synthesizer while measuring the de voltage at ASATTP2. The
voltage at edge connector pins 8 and 23 should be 0.7V more positive than
the voltage at TP2. If this voltage is correct, A3A7 is working properly.
Otherwise, troubleshoot Q10. If the voltage is zero even when the fre.
quency is tuned, troubleshoot the YTO LOOP RESET circuit. The YTO
RST line should be a TTL high, It should pulse low when the loop is
locked due to 1) excessive FM deviation, 2) a missing M/N loop signal,
3) RF OFF, and 4) the 20/30 MHz Loop Signal is missing.

Ground A3ATTP2 to open the loop and measure the pretune frequency at
the A3A0A1 Directional coupler’s main output with the Synthesizer tuned
to 2 GHz. The frequency should be within +5 MHz at +14 dBm nominal.
If the frequency is correct, continue. Otherwise, go to Service Sheet 7-A3
to troubleshoot or adjust the YTO Driver or DAC. If the frequency cannot
be measured, troubleshoot the ASAA3 YTO Assembly and the A3ASAT
Directional Coupler.

Tune to 6199 MHz. The measured frequency should be within 5 MHz, If
the results of step 6 and 7 are correct, the DAC, YTO Driver and YTO
main coil are OK. Otherwise troubleshoot the DAC, YTO Driver and YTO.

NOTE
After the A3AT assembly is repaired, perform the FM Driver
Adjustments in Section V. If ASASAS is replaced, perform the
Power Supply, DAC, YTO Driver, YTO Loop, FM Driver, FM
Modulation Meter and the YTO Loop Offset and Overmodula-
tion Adjustments.

Voltages for 100 kHz FM at full scale deviation (1 Vpk input):

TP1 3.39 Vrms
TPS 0.95 Vrms
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Figure 8-83. A3A7 FM Driver Assembly Component, Adjustrment, and Test Point Locations
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SERVICE SHEET 11-A3

TROUBLESHOOTING HELF: In addition to this service sheet
refer {o:

Block diagram Page 8-33

Motherboard wiring Last 3 foldout pages

Parts list Page 6-30

Performance tests Refer to Table 5-3 on Page 5-3
Adjustment procedures  Page 5-2

PRINCIPLES OF OPERATION

General

If power cable W1 is connected between the line (Mains) power out-
let and the A3A11 Line Module, primary ac power is connected to
transformerA8T1 and fan relay A3A10K1. Line Voltage Selector
A3ALITEL matches the line voltage to the transformer primary.
When the front panel LINE switch is set to ON, 120 Vac is con-
nected to the cooling fan A3B1.

A3AZ Rectifier Assembly

The secondary a¢ voltages from the transformer are always present
on the rectifier circuit board if the line voltage is connected to the
Synthesizer. The four inputs are rectified and filtered before being
output to the regulator circuits.

+22 Volt Requlator. The primary purpose of the +22V Regulator is
to supply power to the internal reference oscillator’s heater circuit
any time the instrument is connected to the line voltage. The oscilla-
tor is maintained at operating temperature. Therefore, the instru-
ment is ready to operate immediately after the LINE switeh is set to
ON.

The unregulated +20V is also used to supply power to the +22V
Regulator. ASAZUL iz a monolithic 18 volt regulator that has the
common terminal raised +4 Vdc above ground. If the regulated out-
pul exceeds +25 Vde, the overvoltage protection circuit shorts the
output to ground which causes the regulator to current limit, This
action effectively turns the Synthesizer off, If the primary powe
fuse A3F1 does not burn out, the instrument must be disconnecte
from ling voltage to reset the overvoltage protection circuit.

input Overvaltage Protection, If the input voltage on the unregulate
—40V line exceeds 82.5 Vdc (measured from —40V Unreg to —40°
Return), the overvoltage protection circuit will short circuit the —4(°
input causing primary power fuse A3F1 to burn out. The intent ¢
this circuit is to protect the instrument if 220 or 240 Vac is inpt
with Line Voltage Selector A3A11TB1 set for 100 or 120 Vae. |
this occurs, change the fuse to the correct value and orient the Lir
Voltage Selector so the line voltage is correctly matched to tt
frangformer.

-84 4
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SERVICE SHEET 11-A3 (Cont'd)

TROUBLESHOOTING

It 1s assumed that the troubleshooting information on Service Sheets
1, 2 and 12-A3 was used to isplate a power supply malfunction to
the circuits shown on this schematic. The following information will
aid in isolating the defective component,

Test Equipment

Digital Voltmeter HP 3458BA
or
QOscilloscope HP 180C/1801A/1821A

Connect the Synthesizer to the line (Mains) power.
LED A3AZCR15 should be on.

Verify that the voltage at ASAZTPI i5+22.0+ 0.1 Vdc.
Disconnect the power cable from the line power.,

Install the assembly on an extender board and reconnect the
Synthesizer to the line power.

CAUTION

To prevent damage to the power supplies, measure
the following voltages with o voltmeter that has a
floating common.

Measure voltages between edge connector pins as shown below.

Positive Pin Negative Pin Voltage

& 5 27=35 Vde
17 1% 15—21 Vdc
3 1 4560 Vde
10 7 1014 Vde

If any of the voltages are incorrect, cheek the ac input voltages
from the power transformer. The voltages should be as shown
on the schematic.

The transformer output may be checked with no load by re-
moving the A3AZ assembly.

NOTE

With ASAZ2 removed the fan will run continuously in
bath STANDBY and ON. After repairing the A3A%2
assembly, perform the Power Supply Adjustments in
Section V. Also, perform the performance tests (if
any) that led to the power supply repair.

g -84 b
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SERVICE SHEET 12-A3

TROUBLESHOOTING HELP: In addition to this service sheet refer to:

@ Bicck diagram Page 8-33

¢ Motherboard wiring Last 3 foldout pages

® Parts list Page 6-31

& Performance tests Refer to Table 5-3 on Page 5-3
¢ Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION
Power Supplies

The +20V Regulator provides a reference voltage for all regulated supplies other than
the +22V supply. If, or any reason, the +20V supply is turned off, all the power sup-
plies on the A3AS3 and A3A4 Assemblies will also be off. This effectively turns off the
ingtrument. Under normal circumstances the +20V Regulator is turned on or off with
the front panel LINE switch.

A3AZ Positive Regulator Assembly

+20V Regulator. ASASQ2 and @3 form a current source for A3Q3. When the Synthe-
sizer is turned on, the +20V ocufput increases and supplies current to the non-invert-
ing input of A3A3US3 through the voltage reference ABA3VRZ. The output voltage is
also divided by ASASRES9, R50 and R10 and coupled to the inverting input of ASA3US.
This divided voltage is adjustable and sets the output veltage level.

At some level of current flow through the +20V Regulator, the voltage drop across
AJAJRYE will equal that across ASA3ZR4 and A3A3Q4 begins to conduct. The output
of A3A3U2 goes more positive which turns the current limiter on harder. The +20V
Regulator is completely furned off. The regulator will remain off until the cause of
the excess current drain is removed.

If the output voltage of the +20V Regulator reaches +23 Vde, the overvoltage protec-
tion circuit shorts the output to ground. This causes the current limiter to turn the
regulator off,

Front Panel Shutdown. The front panel LINE switch in the STANDBY position causes
the Power On input to A3A3ULlA to be 0V. This causes A3A3Q3 to saturate which
turns the +20V regulator off. In the LINE switch ON position, the input voltage is
approximately +22 Vde which turns ASA3Q8 off,

Thermal Shutdown. This ¢ircuit operates much like the Front Panel Shutdown. At nor-
mal operating temperatures (less than 55°C) the value of thermistor ASASRT1 is much
greater than the 107 ohms of A3A3RS5S. Therefore, the voltage at the inverting input of
A3AJULB is more positive than the non-inverting input. This causes A3A3Q1 to be
turned off. At temperatures exceeding 85°C, the resistance of RT1 drops below 107
ohms which causes A3A3Q1 to turn on. Even though the instrument is effectively
turned off, the fan will continue to run to cool the instrument. The instrument will not
return to normal operation until the internal temperature drops to 55°C or less.

+5V Regulator. The operation of this circuit is much like that of the +20V regulator.
The reference voltage is provided by the +20V supply and a separate fuse is provided for
further protection.

K-FbA.
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SERVICE SHEET 12-A3 (Cont'd)

Power Up/Down Detector. This circuit outputs a Power Up/Down
voltage (+5 or 0 Vdc) when the instrument is turned on or off. This
lets the last frequency digplayed before turnoff to be restored at
turn on.

Reference Oscillator Power Supply. A rear panel switch controls
power supplied to the A3A8 Reference QOscillator Assembly. When
the FREQUENCY STANDARD INT/EXT switch A351 is set to INT,
the Reference Oscillator Power Supply circuit is turned on. It
reduces the +20 Vde input to approximately +11 Vde.

Troubleshooting

It is assumed that the troubleshooting information on Service Sheets
1 and 2 were used to isolate a power supply malfunction. The follow-
ing procedure will allow further isolation to circuits shown by one of
the three power supply schematics 11-A8, 12-A8 or 13-A3. If the
malfunction is on 12-A3, this information will also aid in isolating
the defective components.

Test Equipment
Digital Voltmeter HP 34554

1. {onnect the line (Mains) power to the Synthesizer and set the
LINE switch to ON. Set rear panel FREQUENCY STANDARD
INT/EXT switch to INT.

Qhserve the LED"s on the A3A3 Assembly. The two red LED’s
(+20V and +5.2V mndicators) should be on and the yellow LED
(Thermal Shutdown indicator) should be off.

Set line switch to STANDBY. The +20V and +5.2V indicators
should turn off.

Set the LINE switch to ON and measure the following regulator
output voltages.

LINE Switch Position

BN STANDBY

+20V* AJAITPS +20.000 £0.001 Vde ov
+11V ABA3TFE +11.0 £1.1 Vde ov
+5.2V ABASTP2 +5.2 0.1 Vde ov

Regulator Test Point

* The +20% supply iz the reference for el other excepd the +22V qpply. 1f the
+20V supply iz incorrect, all other supplies except the +22V supply will aiso be

incorrect.

While measuring the +11V supply, switch the FREQUENCY
STANDARD INT/EXT switch to EXT. The supply should go to

F-5b b
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SERVICE SHEET 12-A3 (Cont'd)

OV. Set the FREQUENCY STANDARD INT/EXT switch to

INT.
CAUTION

To avoid damage to the Synthesizer’s power supplies,
measure the following volteges with a voltmeter that has a
floating commaon.,

If the output voltages are incorrect, measure the input voliages.

LINE Switch Position

Input Voltage Test Point
ON STANDBY

+20V UNREG AJAITP4 ~35.5 Vde
+5.2 UNREG A3A3TP1 =145 Vde

If the input voltages are incorrect, go to Service Sheet 11-A3.

CAUTION

DO NOT remove or install power supply boards with the
power cable connected. Instrument damage may OCcur,

If the output voltages are incorrect and input voltages ave cor-
rect, check the fuses before continuing. Use the voltages noted
on the schematic to continue troubleshooting.

To test the Thermal Shutdown circuit, ground ASASUIB-pin
13. The yellow LED (Thermal Shutdown indicator) should light
and the 5 red LED’s on A3A3 and A3A4 assemblies should turn
off. The front panel should turn off and the fan should con-
tinue to run. When the ground is removed the instrument
should return to normal operation.

If the power supply problem is associated with the negative
regulator circuits, refer to Service Sheet 13-A3.

Troubleshooting Line Related Spurious

NOTE

This procedure is not part of the normal troubleshooting
information. This procedure normally follows failure of
the Power Line Related Spurious Performance test,

High line related spurious can be caused by many different things;
some ingenuity may be required to isolate the more subtle causes
such as ground loops and externally inducted vibrations. The follow-

?"'%’(ﬂ C,_.J
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SERVICE SHEET 12-A3 {Cont'd}

ing procedure suggests items to check when trying to isolate a line
spurious problem.

1.

With a sensitive oscilloscope, observe the power supply ripple
on each of the positive and negative supplies. The +20V, +11V,
—10V, and —40V supplies should have ripple less than 300 .V
while the +20V, +5.2V, and —5.2V should have ripple less than
1 millivolt. Power supply induced ripple will generally be twice
the line frequency plus harmonics (e.g., 120, 240, 360 Hz, ete,,
for a 60 Hz line). If one or more supplies has excessive ripple,
check the filter capacitors.

If any circuit boards were removed and reinstalled, line related
spurious can increase if the board position in the gocket was
changed or if ground contact resistance increased. Remove the
board, clean the edge connector contacts and reinsert the board.
When reinserting the board, push it as far as possible toward one
end of the edge connector socket and thoroughly tighten any
screws holding the board in place.

Fan induced spurious will generally be 3 to 5 Hz below line fre-
guency. A loose cireuit board (covers not properly tightened)
can vibrate more than normal and may increase fan related
spurious. The 100 MHz reference oscillator is also sensitive to
vibration, Check the reference to make sure the rubber shock
mounts are in good condition and the reference oscillator is
propexrly mounted in them. An out of balance fan or one with
defective bearings can generate much vibration. To isolate the
origin, stop the fan with a pencil or other insulated fool to see
if the spurious signals go away.

Apparant line related spurious can be caused by external instru-
ments connected to the FM input when the FM deviation range
is set to 10 MHz. A high level hum signal can cause significant
FM sidebands even though the FM input is high pass filtered on
the wide deviation ranges.

Bad ground connections and ground loops can occasionally
cause spurious problems. Make sure the Al and A2 assemblies
are fully seated on their connectors and that all coax cables
and circuit boards are properly seated on their connectors,

NOTE

After repairing the A3A3 wssembly, perform the Power
Supply Adjustments in Section V. Also, perform the per-
formance tests (if an) thet led to the power supply repair,
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SERVICE SHEET 13-A3

TROUBLESHOOTING HELP: In addition to this service sheet
refer to:

Block diagram Page 8-33

Motherboard wiring Last 3 foldout pages

Parts list Page 6-33

Performance tests Refer to Table 5-3 on Page 5-3
Adjustment procedures Page 5-2

PRINCIPLES OF OPERATION
Negative Power Supplies

The negative regulators are all controlled by the +20V Regulator out-
put, The —10V Regulator and the —40V Regulator operate exactly
like the positive regulators. The only difference in the —5.2V Regu-
lator is that the regulation occurs in the negative leg of the supply.
Each supply has current limiting and overvoltage protection, and
each is fused, The fuse in the =10V Unreg line A3A4F3 is for the
—10V and —5.2V Regulators. Note that there is a separate fuse for
the —5.2V Regulator.

A3A4 Negative Regulator Assembly

—10V Regulator. When the Synthesizer is furned on, +20V is applied
across the voltage divider. The —10V output goes more negative
until the divided voltage (at the non-inverting input of U2} is 0 Vde.

At sorne level of current flow through the —10V Regulator, the volt-
age drop acrogs R1 and R23 equals that across R2 and CR1 and @1
beging to conduct. The output of UZ goes more positive, which then
turns the current limiter on harder. The —10V Regulator is com-
pletely turned off and will remain in this condition until the cause
of excess current drain is removed.

—5.2V Regulator. The operation of this circuit is much like that of
the —10V Regulator. The main difference is that the regulation isin
the negative leg of the supply. Because it takes a feed-back voltage of
the opposite sense to control regulation, the +20V to —5.2V voltage
divider output is applied to the inverting input of Ul.

—~40V Regulator. The regulating action of this circuit is like that of
the —10V Regulator. The differences in component values are due to
the difference in voltage and current requirements.

RF Switch. The RF ON switch (on the front panel of the A1 RF
Output Assembly) controls the —10V switch. This voltage is the sup-
ply voltage for the ASASAR YIG Tuned Oscillator Assembly.

Troubleshooting

It is assumed that the troubleshooting information on Service Sheets
-2 and 12-A3 was used to isolate a power supply malfunction of the

T A
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SERVICE SHEET 13-A3 (Cont'd)

circuits shown on this schematic. The following information will aid
in isolating the defective component.

Test Fquipment
Digital Voltmeter HP 3455A

¢ CAUTION ;

DO NOT remove or install power supply boards with the
power cable connected. Damage to the ingtrument’s inter-
nal circultry may occeur,

Connect the line (Maing) power to the Synthesizer and set the
LINE switch to ON,

Observe the three red LED's on the A3A4 Assembly. All
should be on unless the Synthesizer is in thermal shutdown.

CAUTION

To avoid damage to the power supply circuits, disconnect
the power cable from the line voltage before removing or
replacing any power supply cireuit board.

Measure the following regulator output voltages. If any of the
voltages are incorrect, remove the ASA4 Assembly and place it
on an extender board. If all the voltages are incorrect, measure
the +20V input at pin 9 of the edge connector,

Requlator Test Point Output Voltage

—4QV A3A4ATF1 —40.0 +0.6 — 1.0 Vdc
—10V A3A4TP4 ~-=10.0+ 0.2 Vde
—5.2V ABA4TPS =5.2 # 0.1 Vde

CAUTION

To avoid damage to the powsar gupply circuits, measure the
voliages of step 4 with a voltmeter that has a floating
colmmaon,
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SERVICE SHEET 13-A3 (Cont’d)

4.  Check the appropriate fuse and measure the input voltages,

LINE Switch Position

lnput Positive Negative
Voltage fin Pin ON OFF

—10V UNREG 7 (A3A4TP3) ~21.9 Vde
—40V UNREG 2 {AJA4TP2) =~ 83 Vde

Measure the output voltage at edge connector pin 14. With the
front panel RF switch ON the voltage should measure —10 Vdc;
with the switch OFF it should be approximately +0.5 Vde.

If the input voltages are correct but the output voltages are in-
correct, use the voltages on the schematic to isclate the bad
component.

NOTE

After the A3A4 assembly is repoired, perform the FPower
Supply Adjustments in Section V., Also, perform the per-
formance lests (if any) that led to the power supply repair.
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Soepvice Model 8671 A

ASA4 ASSEMELY

Figure 8-102. A3A4 Negative Begulator Assembly Component and Test Point Locations
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Figure 8-103. Negative Regulator Block Diagrams
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Table 8-5. Remote Operator's Check (1 of 2)
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Table 8-5. Remote Operator’s Check {2 of 2)
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Model 8671 A

A1At ASSEMBLY
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Figure 8-106. A1 to A2 Interconnections

A1AT ASSEMBLY
- PO
Al
i

*5'/
i

]
oo k(>

GND o—T ki
FATON =

NFM OM - B

>~—

]
'
( ) ] ;
1
1
: i '
1
& A conT e—1—{ & }—> 1
i

FMATTI o ( : ) >
l 40 CONT 18

[N—

I
I

A3A10 ASSEMBLY

P/0 -
)

AT aawi PO 31

NN N N N N

Service Sheet 1-A1

Figure 8-107. A1 to A3 Interconnections



https://www.manualsplus.com/

Mode] 8671 A

Table 8-6. Controller Assembly {A2) Interconnections {1 of 3)

Signal Line
Menmanic

Board Edge Connectors XA2

A5

Al
G

Al
A

A8
B

AB
C

Al

A10
B

ATl
C

ATl
A

ATN

CLK 1

CLK Z

CLK PRTCT
CYCLE

DAC 10 MHz
DAC 20 MHz
DAC 40 MHz
DAC 80 MHz
DAC 100 MHz
DAC 200 MHz
DAC 400 MH2
DAC 800 MHz
BAC 1600 MHz
UAC 3200 MH2
DAC T MH:z
DAC 2 MHz
DAC 4 MHz
DAC 8 MHz
oc

DCU BZY
ol

orz2

Dl 3

0t 4

DI 5

Ol 6

Dt 7

DINTF 1
DINTF 2
GINTF 4
OINTF &
DINTF 10
DINTF 20
OINTF 40
DINTF 80
DINTF 100
DINTF 200
DINTF 400
BINTF 800
DINTF 10060
DINTF 2000
DINTF 4000
DINTF 8000
DRZN

DR212

DR214

DR2I8

ORI

25
21

26

5 -9/
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Table 8-6, Contraller Assembly (A2} Interconnections (2 of 3)

Board Edge Connectors XA2

A7 AB | AB| AB | A9 | A10
C| Al B|C B

Signal Line
Mnemonic

OR11Z
OR1t4
DR1IB
oR101
DR102
OR104
0R108
ERRS

EXT REF ON
FMOM

GO

HET

HNT

HN2

INTF CLK GO
INTF CLK %
INTF CLK 2
LFS 1 kHz
LFS 2 kHz
LFS 4 kH:
LFS 8 kHz
LFS 10 kHz
LFS 20 kHz
LFS 40 kHz
ILFS 80 kHz
LFS 100 kHz
LFS 200 kH:z
LFS 400 kHz
LFS 800 kHz
LEFT

LEV UNCAL
LFS T MH:
LFS 2 MHz
LFS 4 MHz
LFS B MHz
LFS UNLOCKED
LOCAL
LOLTM

M@

M1

M2

M3

M4

M/N UNLOCKED
NO

N1

N2

N3

N4

7-91/9-92 b
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Tahle 8-6. Controller Assembly (A2} Interconnections (3 of 3}

Signal Line Board Edge Connectors XA2

Mnemonic A7| A8 | A8 { A8 | A9 { A1D
C| Al B|C B

NG 14
NCLK2
NCLK3
NDAV
NERR
NHET
NLSDR
NRMDR
NRSTOR
NYTM
ON/STBY
OVEN MON
OVN OK
GVR RNG
PRESET
PWR ON
REF UNLOCKER
REMOTE
RF OFF
RPG1
RPG2
SYNTH
SYNTHP
UNLOCK
UNLVL
VCO TUNE
¥YTO RST
YTO SLEW
YTO UNLOCKED
+22V
+20V

+5Y

-hv

-1V

—40V

1 BIT

+5Y (P)

10 MHz REF
B0 kHz REF
N1 80 kHz
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SHA

TOP VIEW
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Figure 8-108. Major Assembly Locations
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A2A12 ASSEMBLY
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e TR S €3
o o

. iRt GLE T SR o7
C1

, ' ¢z
p——y
XAZAS-"] G TTTirTer T T C4
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Figure 8-109. A2A12 Motherheard Assembly Component Locations
§-91/8-92 &
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Model 3671 A

Tahle 8-7. Motherhoard Assembly (A3A10) Interconnections (1 of 2)

Signal Line Board Edge Connectors XA3A10
Mnemonic A2 | A3 | A3 {AG| AG| A7 | A8 1

DAL 1 MH:z
DAL 2 MHz
DAC 4 MHhz
DAC B MH:
DAC 10 MH:
DAC 20 MHz
DAG 40 MH:z
DAL B0 MHz
DAC 100 MHz
DAC 200 MHz
DAC 400 MHz
DAC 800 MHz
QAC 1600 MHz
DAC 3200 MHz
EXT REF ON
FM COIL INPUT
FM INPUT

FM ON
FM —40dB
INTEGRATED
F
M/N UNLOCKED
Mg
M1
M2
M3
M4
M5
N@
N1
NZ
N3
N4
N5
NHET
NYTM
ON STBY
OVEN MON
i E
B
c

§-93/8- 74
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Table 8-7. Matherboard Assembly (A3A10) Interconnections (2 of 2)

< : Board Edge Connectors XA3A10
tgnat Line
Mnemonic A2 | A3} A8 | A5 | AB | A7 | AB | J1 | J2

a4 E

B

c
REF UN-
LOCKED
SYNTHP
YTO RET
YTO SLEW
YTO TUNE 1

YTO TUNE 2

¥YTO UN-
LOCKED

+20V UNREG

+5Y UNREG.

—10V UNREG

—40V UNREG

+20v WINDING
{RED)

+20V WINDING
{GREY}

+5.2V WINDING
{BROWN)

+5.2V WINDING
{BROWN)

—10V WINDING
(BLUE)

=10V WINDING
(WHITE}

—40V WINOING
(YELLOW)

—40V WINDING
{GREEN)

10V SWITCHED

+2ZV

+20v

11V

+hY

—hv

=10V
—20v
=40V
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A3AT0 ASSEMBLY

TTHESE COMPONENTS OR CONNECTORS
ARE LOCATED ON THE OPPOSITE SIDE
OF THE GIRCUIT BOARD.

Figure 8-110. A3A10 RF Source Motherboard Compaonent Locations
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A3A1TAB ASSEMBL Y
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Figure 8-111. A3A1AG Reference and M/N Motherhoard Assembly

Component and Connector Locations

&~ ?;?a/ff’;%/c%/



https://www.manualsplus.com/

A3 PLUG-IN CIRCUIT BOARDS
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Figure 8-112. A3 Plug-in Circuit Board Adjustment and Test Point Locatians
8-93/8-94 -
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A3A9 ASSEMBLY
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Figure 8-173. A3AD Assembly L acations

§-95/8-9 4



https://www.manualsplus.com/

A3AQ ASSEMBLY
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Figure 8-114. A3AY Cable Connections
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Figure 8-115. Major Assemhly Locations
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Service

BOTTOM VIEW

Figure 8-116. Bottom View Assembly Locations
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TOP VIEW
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Figure 8-117. Major Assembly Locations
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P/O TOP VIEW
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Figure 8-118. Top View Assembly Locations
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TOF VIEW
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Figure 8-118. Top View Chassis Mounted Parts and Assembly Logations
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Figure 8:120. Top View A2 and A3 Assemblies Adjustments and Test Point Locations
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