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CERTIFICATION
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WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
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Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
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HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
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LIMITATION OF WARRANTY
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maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse.
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THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
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HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
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For any assistance. contact your nearest Hewlett- Packard Sales and Service Office. Addresses are provided at
the back of this manual




HP 86290B
RF PLUG-IN

(Including Options 004 and 005)

SERIAL NUMBERS

This manual applies directly to HP Model 86290B
RF Plug-In having serial number prefix 2227A.

With changes described in Section VII, this manual also
applies to instruments with serial numbers prefixed
1704A, 1727A, 1737A, 1742A, 1807A, 1840A, 1847A,
1852A, 1904A, 1908A, 1933A, 1952A, 2021A, 2034A,
2046A, 2109A, 2138A, and 2217A.

For additional information about serial numbers, refer
to INSTRUMENTS COVERED BY MANUAL in
Section L

© Copyright HEWLETT-PACKARD COMPANY 1984
1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95401 US.A.

MANUAL PART NUMBER: 86290-90074
Microfiche Part Number: 86290-90076

Printed: JULY 1984

(D

HEWLETT
PACKARD



Model 86290B

Table of Contents

CONTENTS
Section Page Section Page
I GENERAL INFORMATION............ 1-1 3-12. External Crystal
1-1. Introduction...................... 1-1 Detector Leveling .. .......... 3-1
1-6.  Specifications .............. .. ... 1-1 3-14. Internal AM ................... 3-2
1-8. Safety Considerations........... 1-1 3-16. External AM................... 3-2
1-10. Instruments Covered By Manual ... 1-1 3-18. External FM................... 3-2
1-15. Description ........ ..o 1-2 3-20. Frequency Response............ 3-2
1-19. Option 004.......... ... ..ottt 1-2 3-22. Phase-Lock Operation .......... 3-2
1-21. Option 005........ .. ... ..cnnt. 1-2 3-24. X-Y Recorder Operation ........ 3-2
1-23. Accessories Supplied.............. 1-2 3-29. X-Y Recorder Modification Kit. . ... 3-3
1-25. Equipment Required But Not 3-31. Operator’s Maintenance ........... 3-3
Supplied .................... 1-2
1-27. Equipment Available.............. 1-3 v PERFORMANCE TESTS ............... 4-1
1-28. T 1-3 4-1. Intrqductlon ..... EEEEERE R PPRPY 4-1
1-30.  Reversing Extender Board....... 1-3 4-4.  Equipment Required.............. 4-1
1-32. RF Section 36-Pin Extender . .. .. 1-3 4-6. TestRecord ...................... 4-1
1-38.  Model 8755C Swept Amplitude 4-8.  Frequency Range and
Analyzer.................... 1-3 Accuracy Test ............... 4-1
1-36. Power Meters and 4-9. Frequency Stability Test........... 4-7
Crystal Detectors. . ........... 1-3 4-10. Pov&fer Level and Variation Test ... 4-13
1-38. Model 8410B/841 1A Network 4-11. Res@ual AM Test ............... 4-18
ANALYZET . o e 1-3 4-12. SPUI:IOUS Signals Test ............ 4-20
1-40. Recommended Test Equipment . ... 1-3 4-13. Equivalent Source SWR Test.... .. 4-21
4-14. External Frequency
IT INSTALLATION....................... 2-1 Modulation Test............ 4-25
2-1. Introduction...................... 2-1 4-15. Amplitude Modulation Test....... 4-28
2-3.  Initial Inspection ................. 2-1
2-5. Preparation forUse............... 2-1 V. ADJ USTMENTS ----------------------- 51
2-6. Power Requirements. ........... 2.1 5-1. Introduction...................... 5-1
2-8. Interconnections ............... 2-1 5-3.  Equipment Required.............. >-1
2-10. Mating Connectors ............. 2-1 5-5.  Factory Selected Components. ... .. 51
2-12. Operating Environment. . .. ..... 2.1 5-7. Safety Considerations ............. 5-1
2-13. Temperature . ... .......c.oovv... 2-1 5-13. Related Adjustments . ............. 5-1
2-14.  Humidity..........ooviiieaenn. 2-1 5-15. Abbreviated RF
2-15.  Altitude ......oooei 2-1 Alignment Procedure......... 5-6
2-16. Frequency Scale Installation. . ... 2-1 5-17. Location of Test Points
7-18. RF Plug-In Installation and Adjustment.............. 5-6
and Removal ................ 2-3 5-19. Frequency Modulation
2-19. Installation ............coo.n... 2-3 Balance Adjustments......... 5-6
2-20.  Removal...................... 2-4 5-20. Sweep Control Adjustments. ....... 3-8
2-21. Storage and Shipment............. 2-4 5-21. Stop Sweep Adjustments.......... 5-10
2-22.  Environment................... 2-4 5-22. YTO Frequency
2-24.  Packaging ..................... 2-4 Range Adjustments ......... 5-12
2-25.  Original Packaging............. 2-4 5-23. YTM Slow Speed
2-26. Other Packaging ............... 2-5 Tracking Adjustments ....... 5-14
5-24. YTM Slow Speed Tracking Adjustments
III OPERATION ........... .. .. ... 3-1 (Alternate Procedure)........ 5-23
3-1. Introduction...................... 3-1 5-25. YTM Bias Control Adjustment.... 5-28
3-3. Panel Features ................... 3-1 5-26. YTM and YTO Delay Compensation
3-5. Operator’s Checks ................ 3-1 Adjustments................ 5-32
3-7.  Operating Instructions ............ 3-1 5-27. ALC Adjustments. ............... 5-37
3-8. Internal Leveling............... 3-1 5-28. Band Switch Overlap
3-10. External Power Meter Leveling. ... 3-1 Adjustments................ 5-47



Table of Contents Model 86290B
CONTENTS (Cont'd)
Section Page Section Page
5-29. Frequency Reference 8-3.  Assembly Service Sheets........... &1
Calibration Adjustment. .. ... 5-53 85 Safety ................. ... 81
5-30. Frequency Modulation 8-9. Troubleshooting.................. 8-1
Sensitivity Adjustment. . ..... 5-54 8-13. Recommended Test Equipment .... 82
8-15. Repair................ ... ..., 8-2
VI REPLACEMENT PARTS ............... 6-1 8-16. Band Indicator
6-1. Introdu.ctllon ...................... 6-1 Lamp Replacement . ....... ... 8-2
6-3. Abbreviations . .. .. EERERERERREEEE 6-1 8-18. Cleaning Switches . .. ........... 8-2
6-5. Replaceabl? Parts List............. 6-1 8-20. ALC Switch
6-8. Parts ;dentlﬁcano.n ............... 6-2 Contact Detail . . .. ... .. .. 8-2
6-10. Ordering Instructions ............. 6-2 822 Unleveled Lamp Removal
VII MANUAL BACKDATING CHANGES. .. 7-1 and Replacement ............ 8-2
7-1. Introduction...................... 7-1 8-24.  RF Section Removal
and Installation.............. 8-3
VIII SERVICE. . ........... ..o, 8-1 8-26. Parts Locations, Test Points,
8-1. Introduction...................... 8-1 and Adjustments. ............ 8-3
ILLUSTRATIONS
Figure Page Figure Page
1-1.  Model 86290B RF Plug-In with 3-10. Leveled RF Power Output for Single Band
Accessories Supplied ................ 1-0 Band 1) .........oooii i, 3-13
1-2.  Serial Number Plate................... 1-1 3-11. Oscillations Due to Excessive ALC
1-3.  Service Accessories, HP Part Number LoopGain ........................ 3-13
08620-60124. ....................... 1-10 -12. External Power Meter Leveling ........ 3-14
1-4.  Reversing Extender Board, -13. External Crystal Detector Leveling .. ... 3-16
86290-60033. ..... ... ..., 1-11 3-14. Switch Positions and Functions for ALC
1-5.  RF Section 36-Pin Extender, Function Switch A1S1.............. 3-18
08621-60056................... 1-11 3-15. Band Indicator Lamp Replacement.. ... 3-19
2-1. Location of Mainframe Parts Pertinent to 4-1. CW and Manual Sweep Accuracy
Frequency Scale and RF TestSetup........ovvneiinin... 4-2
Plug-In Installation ................. 2-2 4-2.  Swept Frequency Endpoint and Marker
2-2.  Mainframe Front Panel in Accuracy Test Setup................. 4-5
Open Position . ..................... 2-3 4-3.  Frequency Stability Test Setup.......... 4-8
2-3.  RF Plug-In Latch in Release Position ... 2-4 4-4. 3:1 Load SWR Test Setup ............. 4-10
3-1.  Typical Recorder Plot of Device Under Test 4-5. Residual FM Test Setup............... 4-11
and Reference Plots ................. 3-3 4-6. Residual FM Displayed on
3-2.  Front Panel Controls, Connectors Spectrum Analyzer................. 4-12
and Indicators .. .................. .. 34 4-7. Internal Leveling Test Setup........... 4-14
3-3.  Front Panel Controls, Connectors 4-8. Crystal Detector Leveling Test Setup ... 4-16
and Indicators, Option 004........... 3-6 4-9. Power Meter Leveling Test Setup....... 4-17
3-4. Rear Panel Connectors and Switch. .. ... 3-8 4-10. -Residual AM Test Setup .............. 4-19
3-5.  Rear Panel Connectors and Switch, 4-11. Spurious Signals, Test Setup........... 4-20
Option004 ......................... 39 4-12. Equivalent Source Match SWR
3-6. QperatorsChecks.................... 3-10 TestSetup.............c..ooiiinn, 4-22
3-7.  Unleveled RF Power Output for 4-13. Typical Pattern of a Swept
Sequential Sweep . ......... ... .. .. 3-13 SWR Measurement. ................ 4-23
3-8, Leveled RF Power Output for 4-14. Graph for Converting Oscilloscope Trace to
Sequential Sweep .................. 3-13 Source Match SWR ................ 4-24
3-9.  Unleveled RF Power Output for Single Band 4-15. External Frequency Modulation
Band 1) ........ ... Ll 3-13 TestSetup............. ...t 4-25

ii



Model 862908

Figure

4-16.

4-17.

4-20.

5-1.

5-2.

5-3.

5-5.

5-6.

5-8.

59.
5-10.

5-11.

5-19.

5-20.

5-21.

5-22.

Table of Contents

ILLUSTRATIONS (Cont'd)

Page
Spectrum Analyzer Display of Linear
Frequency Modulation ............. 4-26
Spectrum Analyzer Display of Non-linear
Frequency Modulation ............. 4-26

Spectrum Analyzer Display of Second
Carrier-Null with 900 kHz
Modulation Frequency ............. 4-28
Spectrum Analyzer Display of First
Carrier-Null with 2.1 MHz
Modulation Frequency ............. 4-28
Amplitude Modulation Test Setup...... 4-29
RF Section Labels for YTO and YITM
Factory Selected Components and
Abbreviated RF Alignment Procedure. .. 5-2
Modulation Balance

Adjustments Setup . ................. 5-6
Frequency Modulation Balance

Adjustment Locations ............... 5-7
Sweep Control Adjustment Locations. ... 5-8
Stop Sweep Adjustment Locations. . .. .. 5-10
Stop Sweep Timing Waveform ......... 5-11

YTO Frequency Range

Adjustment Locations .............. 5-12
Function Generator Amplitude

Adjustment Setup .. ................ 5-14
FM Amplifier Output................. 5-17
YTM Frequency Tracking

Adjustment Setup .................. 5-17
YTM Tracking Adjustment

Locations ......................... 5-18
Typical Qutput Waveform Displays

YIM Bandpass .................... 5-19

Typical Output Waveform. Displays
Drop-Out at Peak of YTM Bandpass
When Squegging Occurs ............ 5-20

Typical Output Waveforms For an 86290B
As Seen On a Spectrum Analyzer.... 5-21

YTM Slow Speed Tracking Adjustments

Setup ...t 5-23
YTM Slow Speed Tracking
Adjustment Locations .............. 5-25

YTM Bias Control Adjustment Setup... 5-28
YTM Bias Control

Adjustment Locations .............. 5-30
Pin Modulator Drive Voltage with Multiplier
Bias Correctly Adjusted............. 5-30

Delay Compensation
Adjustments Setup . ................
Delay Compensation Adjustment
Locations ............ ..., 5-33
Fast Sweep Compensation Waveform... 5-36

Figure Page
5-23. 8755C Calibration Setup .............. 5-37
5-24. ALC Adjustment Locations............ 5-41
5-25. ALC Adjustment Setup ............... 5-42
5-26. Typical Detector Compensation

Adjustment Waveforms ............. 5-43
5-27. PIN Upper Clamp

Adjustment Setup . ................. 5-44
5-28. GAIN PRESET Adjustment Setup ..... 5-45
5-29. Power Meter Leveling Setup........... 5-46
5-30. Band Switch Overlap

Adjustments Setup ................. 5-47
5-31. Band Switch Overlap Adjustment

Locations ......................... 5-48
5-32. Band Switch Overlap

Adjustments Waveforms ............ 5-50
5-33. Typical Small Overlap Display......... 5-50
5-34. Typical Large Overlap Display......... 5-51
5-35. Frequency Reference Calibration Adjustment

Locations ......................... 5-53
5-36. Frequency Modulation Sensitivity

Adjustment Locations .............. 5-54
6-1. RF Output Connector, Exploded View... 6-5
6-2.  Overall Instrument Parts

Identification....................... 6-6
6-3. Front Panel Parts Identification........ 6-10
6-4. Rear Panel Parts Identification ........ 6-14
6-5. RF Section, Major Assembly and

Component Locations . ............. 6-18
6-6. RF Cable Assemblies ................. 6-20
5-4. Sweep Control Adjustments Location

(CHANGEA) ... i 7-9
5-31. Band Sweep Overlap Adjustments Location

(CHANGEA) ..................... 7-10
8-22. A5 Sweep Control Assembly, Component

Location (CHANGE A)............. 7-15
8-44. RF Section, Major Assembly and

Component Location (CHANGE B)... 7-16
8-9. Al ALC Assembly, Component Locations

(CHANGEC) ... 7-17
8-10. P/O Al ALC Assembly, Schematic

(CHANGEC) ...l 7-18
6-3.  Front Panel Parts Identification

(CHANGEF) ......... ...l 7-19
6-4. Rear Panel Parts Identification

(CHANGEF) ... o il 7-20
8-29. Front Panel Component Locations

(CHANGEF) ..o, 7-21
8-31. Lamp Driver Assembly and Front Panel

Schematic (CHANGE F)............ 7-21
8-38. Rear Panel Component Location

Opt. 004 (CHANGEF) ............. 7-22



Table of Contents

Model 86290B

ILLUSTRATIONS (Cont'd)

Figure Page
8-40. Rear Panel Wiring Diagram

(CHANGEF) ..., 7-22
8-24. A6 Stop Sweep Assembly, Waveforms

(CHANGED)...................... 7-30
8-25. A6 Stop Sweep Assembly Component

Locations (CHANGETD)............. 7-34
8-34. Al10A1 YTM Bias Control Assembly,

Component Locations (CHANGE K)... 7-35
8-35. A10A1l YTM Bias Control Assembly,

Schematic (CHANGE K) ........... 7-36
8-1. ALC Switch S2 Contact Detail . ......... 8-2
8-2. UNLEVELED Lamp Removal and

Replacement Procedure. ............. 8-4
8-3. General Information on

Schematic Diagrams ................ 8-7
8-4. Schematic Diagram Notes.............. 8-7
8-5. Troubleshooting Block Diagram ........ 8-9
8-6. Troubleshooting Block Diagram ....... 8-11
8-7. Functional Block Diagram ............ 8-13
8-8. Al ALC Assembly, Waveforms......... 8-15
8-9. Al ALC Assembly, Component

Locations ............ ..o ovuvann. 8-17
8-10. Al ALC Assembly, Schematic ......... 8-17
8-11. A2 YTM Driver Assembly, Component

Locations ......................... 8-18
8-12. A2 YTM Driver Assembly,

Waveforms ........................ 8-19
8-13. A2 YTM Driver Assembly, Test Points and

Adjustment Locations .............. 8-21
8-14. A2 YTM Driver Assembly, Schematic. .. 8-21
8-15. A3 YTO Driver Assembly, Component

Locations .................ccii... 8-22
8-16. A3 YTO Driver Assembly,

Waveforms . ....................... 8-23
8-17. A3 YTO Driver Assembly, Test Points and

Adjustment Locations .............. 8-25
8-18. A3 YTO Driver Assembly, Schematic... 8-25
8-19. A4 FM Assembly, Component

Locations ............ovveiunnann.. 8-27
8-20. A4 Assembly, Schematic .............. 8-27
8-21. A5 Sweep Control Assembly,

Waveforms . ....................... 8-29

iv

Figure Page
8-22. A5 Sweep Control Assembly, Component
Locations ......................... 8-31
8-23. Sweep Control Assembly, Schematic.... 8-31
8-24. A6 Stop Sweep Assembly, Waveforms. .. 8-33
8-25. A6 Stop Sweep Assembly, Component
Locations .................cco..u. 8-35
8-26. A6 Stop Sweep Assembly, Schematic ... 8-35
8-27. A7 Motherboard, Component
Locations .............c...coov.... 8-37
8-28. A7 Motherboard, Interconnect
Diagram ................ ... ...... 8-37
8-29. Front Panel, Component Locations .... 8-38
8-30. A8 Lamp Driver Assembly, Component
Locations ..., 8-39
8-31. A8 Lamp Driver Assembly and Front Panel
Schematic......................... 8-39
8-32. A9 YTO Component Locations ........ 8-41
8-33. All1Al Power Amplifier Board Assembly
Component Locations .............. 8-41
8-34. Al0A1 YTM Bias Control Assembly,
Component Locations . ............. 8-41
8-35. Al0OAl YTM Bias Control Assembly,
Schematic......................... 8-41
8-36. Al12A1 YTM Heater Control Assembly,
Component Locations .............. 8-43
8-37. Al2A1 YTM Heater Control Assembly,
Schematic......................... 8-43
8-38. Rear Panel, Component Locations,
Option004 ........................ 8-44
8-39. Rear Panel, Component Locations .. ... 8-45
8-40. Rear Panel Wiring Diagram........... 8-45
8-41. WI Flexible Cable Assembly .......... 8-46
8-42. RF Section Removal and Installation
Procedure......................... 8-47
8-43. RF Section, Major Assembly and
Component Locations, Option 004 ... 8-48
8-44. RF Section, Major Assembly and
Component Locations .............. 8-49
8-45. 86290B Test Point Locations........... 8-49
8-46. 86290B Adjustment Locations.......... 8-49
8-47. 86290B Major Assembly and Component

Locations ..........cooeuneennnn.



Model 86290B

Table
1-1.
1-2.
1-3.
1-4.
2-1.
4-1.
4-2.

4-3.
4-4.

4-8.
4-9.
4-10.

4-11.
4-12.
4-13.
4-14.

4-15.

TABLES
Page Table
Specifications for 86290B Installed in 4-16.
B8620C . ... 1-4 4-17.
Supplemental Characteristics for 86290B 4-18.
Installed in 8620C................... 1-6 5-1.
Parts Required for 86290B Options.. ... .. 1-7
Recommended Test Equipment ......... 1-8 5-2.
Model 86290B Mating Connectors. . ... .. 2-2 5-3.
Frequency Range and Accuracy 5-4.
Specifications. . ..................... 4-1 6-1.
CW Model Accuracy at Low-Frequency
Endpoints. ............... ... . 4-3 6-2.
CW Mode Accuracy at Mid-Frequencies ... 4-3 6-3.
CW Mode Accuracy at High-Frequency 7-1.
Endpoints.......................... 4-4 6-2.
Manual Sweep Accuracy at Low-Frequency 6-2.
Endpoints............. ... ... .. ... 4-4 8-7.
Manual Sweep Accuracy at High-Frequency
Endpoints.......................... 4-4 8-1.
Sweep Frequency Endpoint 8-2.
Accuracy Test....................... 4.6
Marker Accuracy Test.................. 4-6 8-3.
Frequency Stability Specifications....... 4-7
Frequency Change with Line Voltage 8-4.
Change .......... ... .. ot 4-9
Frequency Change with Power Level 8-5.
Change .......... ... oot 4-10
Frequency Change with 3:1 Load SWR ... 4-11 8-6.
Residual FM Frequency Deviation . .. .. 4-12
Power Level and Power Variation 8-7.
Specifications. ..................... 4-13
Internal Leveling Power Level and 8-8.
Variation.......................... 4-16

Table of Contents

Low Frequency FM. ..................
High Frequency FM..................
Performance Test Record. .. ...........
Controls Listed in Adjustment
Sequence.................o il
Factory Selected Components..........
Adjustments By Assemblies............
Resistor A4R46* Selection Guide. ... ...
Reference Designations and
Abbreviations. . ....................
Replaceable Parts ....................
Code List of Manufacturers............
ChangeIndex........................
Replaceable Parts (CHANGE A).......
Replaceable Parts (CHANGE 1) .......
Voltages for A6 Stop Sweep Assembly
(CHANGE D ........... ..ot
Service Sheet Cross-Reference .........
Voltages for Al ALC
Assembly........ ... ... ... ... ...
Voltages for A2 YTM Driver
Assembly........... ... ... ... ...,
Voltages for A3 YTO Driver
Assembly.......... ... ... ... ...,
Voltages for A4 Frequency Modulation
Voltages for A5 Sweep Control
Assembly................... ... ...
Voltages for A6 Stop Sweep
Assembly..........................
Voltages for A8 Lamp Driver
Assembly............. ... ... ... ..



GENERAL

SAFETY CONSIDERATIONS

This product and related documentation must be reviewed for familiarization with safety
markings and instructions before operation. This product has been designed and tested in
accordance with international standards.

SAFETY SYMBOLS

JAN
4

<

| WARNING I

CAUTION

SERVICING

Instruction manual symbol: the product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual (refer to
Table of Contents).

Indicates hazardous voltages.

Indicates earth (ground) terminal.

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

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 destruction of part or all of the product. Do
not proceed beyond a CAUTION sign until the indicated conditions are
fully understood and met.

Any servicing, adjustment, maintenance, or repair of this product must be performed only by qualified

personnel.

Adjustments described in this manual may be performed with power supplied to the product while
protective covers are removed. Energy available at many points may, if contacted, result in personal

injury.

vi
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Figure I-1. Model 86290B RF Plug-In with Accessories Supplied
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This Operating and Service manual contains in-
formation required to install, operate, test, adjust, and
service the Hewlett-Packard Model 86290B RF Plug-
In. Figure 1-1 shows the instrument and accessories
supplied. This section covers instrument identification,
description, options, accessories, specifications, and
other basic information.

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

a. SECTION I, GENERAL INFORMATION, con-
tains the instrument description and specifications
as well as the accessory and recommended test
equipment list.

b. SECTION II, INSTALLATION, contains infor-
mation relative to receiving inspection, prepara-
tion for use, mounting, packing, and shipping.

c. SECTION IiI, OPERATION, contains operating
instructions for the instrument.

d. SECTION IV, PERFORMANCE TESTS, con-
tains information required to verify that instru-
ment performance is in accordance with published
specifications.

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

f.  SECTION VI, REPLACEABLE PARTS, con-
tains information required to order all parts and
assemblies.

g. SECTION VII, MANUAL CHANGES, contains
backdating information to make this manual com-
patible with earlier equipment configurations.

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

1-4.  Supplied with this manual is an Operating Infor-
mation Supplement. The Supplement is a copy of the
first three sections of this manual, and should be kept

with the instrument for use by the operator. Additional
copies of the Operating Information Supplement can be
ordered through your nearest Hewlett-Packard office.
The part number is listed on the title page.

1-5.  Also listed on the title page of this manual is a
Microfiche part number. This number can be used to
order 4x6-inch microfilm transparencies of the manual.
Each microfiche contains up to 60 photo-duplicates of
the manual pages. The microfiche package also in-
cludes the latest Manual Changes supplement as well as
all pertinent Service Notes.

1-6. SPECIFICATIONS

1-7.  Instrument specifications are listed in Table I-1.
These specifications are the performance standards or
limits against which the instrument is tested. Table 1-2
lists supplemental characteristics. Supplemental char-
acteristics are not specifications but are typical charac-
teristics included as additional information for the user.

1-8. Safety Considerations

1-9.  This product has been manufactured and tested
in accordance with international safety standards. Be-
fore operation, this product and related documentation
must be reviewed for familiarization with safety mark-
ings and instructions. A complete listing of Safety Con-
siderations precedes Section I of this manual.

1-10. INSTRUMENTS COVERED BY MANUAL

SERIAL NUMBER
’_—_—\
PREFIX SUFFIX
,—A——\,_I——\

( ser 12348 1235 ]
FACTOHY]

INSTALLED oPT 001

OPTIONS [I/’ HEWLETT » PACKARD
F MADE IN USA

Figure 1-2. Serial Number Plate

1-11.  Attached to the instrument is a serial number
plate (Figure 1-2). The serial number is in two parts.
T'he first four digits and letter are the serial number pre-
fix; the last five digits are the suffix. The prefix is the
same for all identical instruments; it changes only when
a change is made to the instrument. The suffix, how-
ever, is assigned sequentially and is different for each
instrument. The contents of this manual apply to instru-
ments with the serial number prefix(es) listed under
SERIAL NUMBERS on the title page.

1-1
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112, An instrument manufactured after the printing
of this manual may have a serial number prefix that is
not listed on the title page. This unlisted serial number
prefix indicates the instrument is different from those
described in this manual. The manual for this newer in-
strument is accompanied by a yellow Manual Changes
supplement. This supplement contains ‘change infor-
mation’ that explains how to adapt the manual to the
newer instrument.

I-13. In addition to change information, the supple-
ment may contain information for correcting errors in
the manual. To keep this manual as current and accurate
as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Changes supple-
ment. The supplement for this manual is identified with
this manual’s print date and part number, both of which
appear on the manual’s title page. Complimentary
copies of the supplement are available from Hewlett-
Packard.

I-14.  For information concerning a serial number
prefix that is not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-15. DESCRIPTION

1-16.  The HP Model 86290B is designed as a Plug-In
for the 8620C mainframe. The mainframe and 86290B
Plug-In make up a solid-state sweep signal source with
a frequency range of 2.0 to 18.6 GHz. The frequency
range is swept in either one continuous band or in three
bands. In single band operation, Band 1 sweeps 2.0 to
6.2 GHz, Band 2 sweeps 6.0 to 12.4 GHz, and Band 3
sweeps 12.0 to 18.6 GHz. When Band 4 is selected on
the mainframe, the full frequency range of 2.0 to 18.6
GHz is swept continuously. The fundamental frequency
of 2.0 to 6.2 GHz is generated by a YIG Tuned Oscil-
lator (YTO). A YTO test signal (typically — 10 dBm) is
available at the rear panel AUX OUT connector. A YIG
Tuned Multiplier (YTM) provides the frequency range
from 6.0 to 18.6 GHz.

1-17. The RF output of the instrument is controlled
by the front panel POWER LEVEL control. Power can
be leveled, externally or internally, across the band
using a conventional power sampling and feedback
technique. The automatic level control (ALC) switch
selects the mode of leveling either internal (INT), exter-
nal crystal (EXT), or power meter (MTR). A front
panel EXT INPUT connector and ALC GAIN control
are provided to use with an external leveling loop.

1-2
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When the UNLEVELED light is on, it indicates that the
leveling loop is open over a portion of the swept band.
BNC connectors on the rear panel allow for external
GM signal inputs, a I V/GHz frequency reference vol-
tage output, and a SEQ SYNC timing signal.

1-18. Options for the Model 86290B RF Plug-In are
available to (1) substitute a rear-panel RF OUTPUT
connector and route the EXT INPUT connector to the
rear panel and (2) provide a front-panel or rear-panel
APC-7 RF OUTPUT connector.

1-19. OPTION 004

1-20.  The 86290B Option 004 has the RF QUTPUT
and ALC EXT INPUT connectors mounted on the rear
panel instead of the front panel. Installation informa-
tion may be obtained from the nearest Hewlett-Packard
Field Service Center. Installation of the Option 004 re-
quires the parts listed in Table 1-3.

1-21.  OPTION 005

1-22. The standard 86290B RF Plug-In uses a Type-
N RF OUTPUT connector. The 86290B Option 005
provides an APC-7 OUTPUT connector. See Table 1-3
for parts required to install Option 005.

1-23. ACCESSORIES SUPPLIED

1-24. Figure 1-1 shows the HP Model 86290B RF
Plug-In, the four scales to be mounted in the main-
frame, the RF Test Cable (HP Part No. 86290-20032)
for testing and troubleshooting the RF Section, and an
extender board (HP Part No. 86290-60020) to extend
printed-circuit boards for troubleshooting. The four
scales supplied are as follows:

2.0to 6.2 GHz, HP Part No. 86290-00014;

6.0 to 12.4 GHz, HP Part No. 86290-00015;

12.0 to 18.6 GHz, HP Part No. 86290-00040;

2.0to 18.6 GHz HP Part No. 86290-00041.

1-25. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-26. To have a complete operating sweep oscillator
unit, the Model 86290B RF Plug-In must be installed in
an 8620C mainframe.



Model 86290B

NOTE

All 86290B operation and mainte-
nance procedures in this manual are
set up using the HP Model 8620C
mainframe. The 86290B will not oper-
ate with an 8620A or 8620B main-
frame.

1-27. EQUIPMENT AVAILABLE

1-28. Service Accessories

1-29. A service accessories package for the 86290B
Plug-In is available for convenience in aligning and
troubleshooting the mainframe and RF Plug-In. The
Service Accessories Package as shown in Figure 1-3,
contains a plug-in extender cable, two service boards,
and an adjustment tool. The package may be obtained
from Hewlett-Packard by ordering HP Part. No. 08620-
60124.

1-30. Reversing Extender Board

1-31. A reversing extender board (Figure 1-4) is
available for adjusting and troubleshooting when two
circuit boards are extended at the same time. The re-
versing extender board is especially convenient when
two adjacent boards are extended. This allows simul-
taneous access to the components of both boards. One
board is extended on the reversing extender board with
a second board on the standard extender board (Figure
1-1). The board may be obtained from Hewlett-Packard
by ordering Part No. 86290-60033.

1-32. RF Section 36-Pin Extender

1-33. A 36-pinextender is available for extending the
RF Section approximately 1 inch. This allows easy ac-
cess to components located near the front of the instru-
ment. This extender, shown in Figure 1-5, may be ob-
tained from Hewlett-Packard by ordering Part No.
08621-60056.

General Information

1-34. Model 8755C Swept Amplitude
Analyzer

1-35.  The Model 8620C/86290B Sweeper is compa-
tible with the Hewlett-Packard Model 8755C Swept
Amplitude Analyzer. For all swept amplitude measure-
ments, the 27.8 kHz square wave modulation is applied
directly to the 8620C rear-panel EXT AM connector.
This eliminates the need for an external modulator, thus
providing maximum available power to a test setup.

1-36. Power Meters and Crystal Detectors

1-37. The Hewlett-Packard Model 432A Power
Meter may be used for external leveling of the Model
86290B Plug-In RF Output Power. Externally leveled
power is also available using an HP 8470B Crystal De-
tector. Section III contains detailed instructions for
using the external power leveling systems.

1-38. Model 8410B/8411A Network Analyzer

1-39. The Model 8620C/86290B sweeper provides
multi-octave phase/gain measurement capability with
the Hewlett-Packard Model 8410B Network Analyzer
System. The combination of the Model 8410B Network
Analyzer, the Model 8411A Frequency Converter, and
an appropriate display plug-in forms a phase meter
and a ratio meter for direct phase and amplitude ratio
measurement on RF voltages. These measurements
can be made on single frequencies and on swept
frequencies from 2.0 to 18.6 GHz. The interfacing
between the 8410B and 8620C/86290B sweeper permits
the 8410B to phase lock over the 2.0 to 18.6 GHz range.
Sweep timing pulses for the 8410B Network Analyzer
are available at the rear-panel SEQ SYNC
connector.

1-40. RECOMMENDED TEST EQUIPMENT

1-41.  Equipment required to maintain the Model
86290B is listed in Table 1-4. Other equipment may be
substituted if it meets or exceeds the critical specifica-
tion listed in the table.
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Table I-1. Specifications for 86290B Installed in 8620C (1 of 2)

Model 86290B

SPECIFICATIONS'
Band 1 Band2 Band 3 Band4
FREQUENCY
Range: 2.0-6.2GHz | 6.0-12.4GHz | 12.0-18.6GHz | 2.0-18.6 GHz
Accuracy (at 25°C):*
CW Mode? (or Sweep Time >0.1 sec
with FM switch in PL or FM): *20MHz *30 MHz +30 MHz +80MHz
All sweep modes: *+30MHz *40MHz *+40 MHz *+80MHz
Marker: *30MHz +30MHz *30MHz +80MHz
Stability
Temperature Change: +.05MHz/°C +1.0MHz/°C *1.5MHz/°C +2.0MHz/C°
10% Line Voltage Change: *+100kHz *+100kHz *+100kHz +100kHz
10 dB Power Change from Specified
Maximum Power: *600kHz *+1.2MHz +1.8 MHz *1.8 MHz
3:1 Load SWR, all phases: +100kHz *+200kHz +300kHz *+300kHz
Residual FM (in 10 kHz bandwidth;
FM-NORM-PL switch in NORM position):
CW Mode: < 10kHz peak <20kHzpeak | <30kHzpeak | <30kHzpeak
POWER OUTPUT
Maximum Leveled Power (25°C):® >+10dBm >+10dBm >+10dBm >+10dBm
(10 mW) (10 mW) (10 mW) (10 mW)
Power Variations (at specified maximum power):
Internally Leveled:” <=*0.7dB <+0.7dB <=*=0.8dB <*0.9dB
Externally Leveled*
Crystal Detector: <%£0.15 dB <#0.15 dB <#£0.15 dB <#£0.15 dB
Power Meter:® <+£0.15 dB <=%0.15dB <=*0.15 dB <#+0.15 dB
Spurious Signals (below fundamental at
specified maximum power, 2 -18.6 GHz):
Harmonically Related Signals: >25dB >25dB >25dB >25dB
Nonharmonics: >50dB >50dB >50dB >50dB
Residual AM (100 kHz bandwidth; below
fundamental at specified maximum power): >55dB >55dB >55dB >55dB
Source SWR (502 Nominal Impedance,
2—-18 GHz): Internally Leveled: <1.9:1 <1.9:1 <1.9:1 <1.9:1
MODULATION
External FM (Maximum Deviations for
Modulation Frequencies):
DCto 100 Hz: +75MHz +75MHz +75MHz *+75MHz
100 Hz to 2 MHz: *+*5MHz *5MHz *+*5MHz *+5MHz

1-4
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Table I-1. Specifications for 86290B Installed in 8620C (2 of 2)
SPECIFICATIONS'
Band1 Band2 Band3 Band4
MODULATION {cont'd)
Sensitivity (nominal):®
FM Mode (FM-NORM-PL switch in
FM position): —20MHz/V —20MHz/V —20MHz/V -20MHz/V
Phase-Lock Mode (FM-NORM-PL switch
in PL position): —-6MHz/V —-6MHz/V —6MHz/V —6 MHz/V
External AM (at specified maximum power):’
ON/OFF Ratio: >30dB >30dB >30dB >30dB
Symmetry: 40/60 40/60 40/60 40/60
Attenuation for +5V Input: 30dB 30dB 30dB 30dB
internal AM (below specified maximum power):
1 kHz squarewave ON/OFF Ratio: >25dB >25dB >25dB >25dB
RF Blanking ON/OFF Ratio: >30dB >30dB >30dB >30dB

“Excluding coupler and detector variation.

®A positive input voltage decreases frequency.

connected to external AM input.
8Subtract 0.5 dB for Option 004.

9Add 0.1 dB for Option 004.

LAll specifications are at 25°C. Allow 30 minutes warm-up time.
2See also the Supplemental Characteristics, Table 1-2.

3Approach desired frequency from low-frequency end of band.

5Use HP Model 432A Power Meter. Sweep duration > 10 seconds.

"Specific requirements for compatibility with HP 8755C, =6V 27.8 kHz square wave MODULATOR DRIVE output
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Table 1-2.  Supplemental Characteristics for 86290B Installed in 8620C

SUPPLEMENTAL CHARACTERISTICS
NOTE: Values in this table are not specifications but are typical characteristics included for user information.

Band1 Band2 Band3 Band4
FREQUENCY
Linearity:
(Correlation between frequency and SWEEP
OUT voltage in MANUAL mode):
Sweep Time >0.1 sec: +*8MHz +*8MHz +8MHz *+30MHz
Drift:(10 minute period after 30 minute warm-up): *+300kHz +600kHz +900kHz +900kHz
POWER QUTPUT
Power Level:
Stability with temperature change: +0.1dB/°C +0.1dB/°C +0.1dB/°C +0.1dB/°C
Control range while maintaining 40/60
symmetry of internal 1 kHz squarewave: >10dB >10dB >10dB >10dB
MODULATION
External AM (at specified maximum power): <1.5 psec <1.5 psec <1.5 psec <1.5 psec
Internal AM
Sweep Time (at maximum sweep speed): 10 msec 10 msec 10 msec 10 msec
CW Remote Program Settling time:
FM switch in PL or FM: 5 msec 5 msec 5 msec 10 msec
GENERAL

Crystal Input: Approximately 50 to 750 mV for specified leveling at rated output; for use with negative polarity detectors
such as HP Model 780 series Directional Detectors, and HP Models 8470 and 8472 series Crystal Detectors.

Switch Points (Band 4 selected): Broadband switch points are at 6.2 and 12.4 GHz. Frequency overlap is nominally 0 to 20
MHz at switch points.

Frequency Reference Output: Typically 1V/GHz +0.035V; available at rear panel FREQ REF connector.

Fundamental Oscillator: YIG Tuned 2.0 to 6.2 GHz Oscillator. Oscillator signal available at rear panel AUX OUT con-
nector, typically —10 dBm.

Net Weight: 9.6 pounds (4.4 kg).

Shipping Weight: 13 pounds (5.9 kg).

Dimensions: Height: 5 inches (12.7 cm); Width: 5%s inches (14.7 cm); Depth: 12 inches (30.5 cm).
Options:

Option 004: Rear Panel RF Output.
Option 005: APC-7 RF Output Connector.
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Table 1-3. Parts Required for 862908 Options
Option Reference Designator HP Part No. Description
004 86290-00002 Panel: Front Lower
86290-00023 Cover: Rear Panel
Wil 86290-20031 RF Cable: RF Coupler to Output
J9 86290-60005 Connector: Rear RF Output
J10 1250-0118 Connector: Rear EXT ALC INPUT
005 )| 86290-60007 Connector: APC-7

1-7
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Table 1-4. Recommended Test Equipment (1 of 2)

Instrument Critical Specification Recommended Model Use*
Sweep Oscillator No substitute HP 8620C P,A,T
Digital Voltmeter (DVM) Range: —50V to +50V HP 3456A AT
Accuracy: =0.01%
Input Impedance: =10 M ohms
Oscilloscope Dual Channel HP 1740A P,A,T
Bandwidth: dc to 100 MHz
Vertical Sensitivity: <5 mV/DIV
Horizontal Sweep Rate: =0.1 uS/DIV
External Sweep Capability
Oscilloscope Probe 10:1 Divider Probe HP 10004D
Frequency Counter Frequency Range: 2.0 to 18.6 GHz HP5343A P,A
Input Impedance: 50 ohms
Resolution: =1 MHz
Spectrum Analyzer Frequency Range: 2.0 to 18.6 GHz HP 8565A or HP 8566 A PT
Residual FM: <100 Hz
Swept Amplitude Analyzer Capable of Transmission Measurements HP 8755C A
Power Resolution: <0.25 dB
Display Mainframe Compatible with 8755C Swept Amplitude Analyzer | HP 180T/TR, 182T/TR
Detector (2 required) Compatible with Swept Amplitude Analyzer HP 11664A
Frequency Range: 2.0 to 18.6 GHz
Power Range: —20to + 10dBm
Adjustable AC Output: 100 to 150 Vac General Radio MT3A P
Line Transformer Power: 150 Watts
Adapters (2 required) Type N (f) to Waveguide HP P281C, Option 013
Adapters (2 required) Type N (m) to APC 3.5 () HP 1250-1744
Frequency Meter Frequency Accuracy: <0.17%
Calibration Increments: =2 MHz
Frequency Range:
2.0t04.2GHz HP 536A P
3.7t012.4GHz HP537A P
12.4t0 18.0 GHz HPP532A P
18.0t0 18.6 GHz HPK532A P
Function Generator Frequency Range: 0.1 to 10 MHz HP 3312A PA,T
sinewave and squarewave output
Output Level: 10 Vp-p into 50 ohms
Output Level Flatness:
<= 3% from 10 Hz to 100 kHz
<4 10% from 100 Hz to 10 MHz
Power Meter Power Range: —20to + 10 dBm HP 432A PA
(No substitute when used for external
power meter leveling).
Thermistor Sensor and Frequency Range: 2.01to 18.6 GHz HP 8478B, H32 P,A

10-dB Attenuator

Maximum SWR: <1.75
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Table 1-4. Recommended Test Equipment (2 of 2)
I nstrument Critical Specification Recommended Model Use*
Adapter (2 required) Waveguide to APC 3.5 (f) HPK281C A
(for use with HP K532)
Power Meter Power Range: IuW to 100 mW HP436A PA
Power Sensor Frequency Range: 2.0to 18.6 GHz HP 8485A PA
Crystal Detector Frequency Response: 2.0to 18.6 GHz HP 8470B PA
(2 required) Maximum Input Power: 100 mW Option 012
Attenuator Frequency Range: 2.0to 18.6 GHz
Maximum Input Power: +20dBm
Attenuation:
10dB 0.8 dB HP 8491B
Option 010 P A
3dB +0.5dB HP 8491B
Option 003 P
Power Splitter Frequency Range: 2.0to 18.6 GHz HP 11667A P,A
Maximum Input Power: =+20dBm
Extender Cable (See Figure 1-3.) HP 08620-60032 P
Directional Coupler Frequency Range: 2.0to 18.6 GHz HP 11691D p
Nominal Coupling: =22 dB Option 001
Maximum Coupling Variation: +1dB
Minimum Directivity: 26 dB
RMS Voltmeter dB Range: 0to —70dBm HP 3400A P
(0dBm = 1 mV into 600 ohms)
Frequency Range: 10Hz to 10 MHz
Accuracy: 5% of full scale
Air Line Extension Impedance: 50 ohms HP 11567A P
(2 required) Frequency Range: dc to 18 GHz
Reflection Coefficient: 0.018 to 0.001
(times the frequency in GHz)
BNC Tee (2 required) Connectors: BNC jack and plug HP P/N 1250-0781
Cable 2 ft. long, BNC connectors HP 11086A P
Adjustable Short Frequency Range: 1.1 to 18 GHz Maury Microwave p
Impedance: 50 =1.5 ohms 1953B
DC Power Supply DC Output: 0to 10 Vdc +0.05 Vdc HP 6214A A
Current: 0.1 AMP
Adjustment Tool (See Figure 1-3.) HP P/N 8830-60024
Extender Board Reversing (See Figure 1-4.) HP P/N 86290-60033 A
PC Board Extender Supplied with Instrument HP P/N 86290-60020 AT

(See Figure 1-1.)

* P = Performance Test; A = Adjustments; T = Troubleshooting
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Item Name PartNo. Use

O Extender Cable 08620-60032 Moves RF Plug-In outside mainframe for
alignment or service.

e Adjustment Tool 8830-0024 Fits miniature adjustment slot on
potentiometers.

o 36-Pin Service Board 08620-60037 Allows probing RF Section interface connec-

tor, or rear-panel programming connector on
all mainframes except 8620C, during per-
formance testing or troubleshooting of 8620
Series mainframes.

o 50-Pin Service Board 08620-60125 Allows probing rear-panel programming
connector during performance testing or
troubleshooting of HP Model 8620C Sweep
Oscillator mainframe.

Figure I-3. Service Accessories, HP Part Number 08620-60124
1-10
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Figure 1-4. Reversing Extender Board, 86290-60033

@ 36-Pin Male Connector (2 x 18) HP Part No. 1251-0483
€@ 36-Pin Female Connector (2 x 18) HP Part No. 1251-0484

€ 1-inch 20-Gage Wire HP Part No. 8151-0011

Figure 1-5. RF Section 36-Pin Extender, 08621-60056
1-11/1-12
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Installation

SECTION Il
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides installation instructions
for the Model 86290B RF Plug-In and its accessories.
This section also includes information about initial in-
spection and damage claims, preparation for using the
RF Plug-In and packaging, storage and shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The con-
tents of the shipment should be as shown in Figure 1-1.
Procedures for checking electrical performance are
given in Section IV. If the instrument combination does
not pass the electrical performance tests, refer to the
86290B Adjustments (Section V) in this manual. If
after the 86290B Adjustments have been made, the in-
strument combination still fails to meet specifications,
refer to Mainframe Adjustments in the 8620C main-
frame manual. If a circuit malfunction is suspected,
refer to troubleshooting information in Section VIII of
this manual or 8620C mainframe manual. If the instru-
ment does not pass the above electrical tests, or if the
shipment contents are incomplete, or if there is me-
chanical damage or defect, notify the nearest Hewlett-
Packard office. If the shipping container is damaged, or
the cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard office. Keep the
shipping materials for carrier’s inspection. The HP of-
fice will arrange for repair or replacement without wait-
ing for claim settlement.

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7.  When the Model 86290B RF Plug-In is properly
installed, it obtains all power through the rear inter-

face connection from the 8620C Sweep Oscillator
mainframe.

2-8. Interconnections

2-9. For the Model 86290B RF Plug-In to operate, it
must be plugged into an 8620C mainframe. Connection

is made by pushing the RF Plug-In into the mainframe
so that the Plug-In interface connector P1 mates with the
mainframe connector.

2-10. Mating Connectors

2-11.  All of the externally mounted connectors of the
86290B are listed in Table 2-1. Opposite each 86290B
connector is an industry identification, the part number
of a mating connector, and the part number of an alter--
nate source for the mating connector.

2-12. Operating Environment

2-13. Temperature. The instrument may be oper-
ated in temperatures from 0°C to +55°C.

2-14. Humidity. The instrument may be operated in
environments with humidity from 5% to 95% at 0° to
40°C. However, the instrument should be protected
from temperature extremes which cause condensation
within the instrument.

2-15. Altitude. The instrument may be operated at
altitudes up to 4572 meters (15000 feet).

2-16. Frequency Scale Installation

2-17. To install frequency scale, proceed as follows:
NOTE

If mainframe has two screws on top
of the front panel (See Figure 2-1), RF
Plug-In does not have to be removed.
Remove both screws and go to
step b.

NOTE

If RF Plug-In is installed in mainframe,
it must be removed to install fre-
quency scale. See RF Plug-In removal
instructions in Paragraph 2-20.

a. Disengage mainframe front-panel latch handle,
shown in Figure 2-1, by pushing downward on
handle while pushing inward lightly on top of
front panel.
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Table 2-1. Model 86290B Mating Connectors

86290B Connector Mating Connectors
Connector Name Industry Identification Part Number Alternate Source

JIRFOUTPUT TYPE-N 1250-0882 Specialty Connector
25 P117-2

J2ALCEXTINPUT BNC 1250-0256 Specialty Connector
28 P118-1

J3SEQSYNC BNC 1250-0256 Specialty Connector
28 P118-1

J4FM BNC 1250-0256 Specialty Connector
28 P118-1

J5FREQREF BNC 1250-0256 Specialty Connector
28 P118-1

J6 AUXOUT TYPE-N 1250-0882 Specialty Connector
25 P117-2

EXPLODED VIEW OF MAINFRAME
FRONT-PANEL LATCH HANDLE
(SHOWN IN LOCKED POSITION)

FRONT-PANEL LATCH HANDLE
(SHOWN IN DISENGAGED POSITION)

BAND
SELECT
LEVER

FREQUENCY
SCALE
DRUM
RF PLUG-IN
LOCKING PIN

Figure 2-1. Location of Mainframe Parts Pertinent to Frequency Scale and RF Plug-In Installation

2-2
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Swing front panel forward and down to position
shown in Figure 2-2.

Depress mainframe front-panel BAND select lever,
shown in Figure 2-1, to rotate frequency scale
drum until desired scale position is accessible.

NOTE

If necessary to remove a frequency
scale, exert pressure OUTWARD,
away from drum on right-hand edge
of scale.

Insert frequency scale so key (a Yie-inch long, 2-
inch wide protrusion) on left end of scale fits into
notch, shown in Figure 2-2, in roller on left-hand
edge of drum.

Push inward on right-hand edge of frequency
scale to snap it in place in frequency scale drum.

Installation

CAUTION

To prevent damage to frequency
pointers when bandswitch drum is
rotated, make certain that frequency
scale is firmly in place and flush with
band drum edges.

f.  Return front panel to upright (closed) position. If
front panel was secured with two screws (see Figure
2-1), replace screws. If not, while pushing inward
lightly on top of front panel, re-engage front-
panel latch handle by pushing it upward to lock
position as shown in Figure 2-1, exploded view.

2-18. RF Plug-in Installation and Removal

2-19. Installation. To install RF Plug-In, proceed

as follows:

a. If mainframe power is ON, press mainframe
LINE switch to OFF position.

b. Position latch handle located on left side of RF

Plug-In so it is perpendicular to front panel
Portion of handle with rectangular cut-out should
be facing forward and portion with notch should
be facing rear .of RF Plug-In as shown in
Figure 2-3.

BAND INDICATOR NOTCH

FREQUENCY SCALE DRUM

DEPRESSION

Figure 2-2. Mainframe Front Panel in Open Position 2-3




Installation

c.  Slide RF Plug-In into mainframe towards rear of
compartment. RF Plug-In latch handle will en-
gage a locking pin, shown in Figure 2-1, inside
mainframe and exposed portion of latch handle
will start to move downward.

d.  Push latch handle downward, while still pushing
inward on RF Plug-In, until latch handle is flush
with front panel.

2-20. Removal. To remove RF Plug-In, proceed
as follows:

a.  Push inward on top of latch handle, shown in Fig-
ure 2-3, and pull forward and up on bottom of
latch handle.

b.  When exposed portion of latch handle is in a posi-
tion perpendicualar to RF Plug-In front panel, it is
disengaged from locking pin (Figure 2-1) and RF
Plug-In may be removed by pulling forward on
latch handle.

Model 86290B

2-21. STORAGE AND SHIPMENT
2-22. Environment

2-23. The instrument may be stored or shipped in envi-
ronments within the following limits:

Temperature . . . . ... ... ... . —40°C to +75°C
Humidity ... ........ 5% to 95% at 0° to 40°C
Altitude . . .. ... Up to 15240 meters (50000 feet)

The instrument should also be protected from temperature
extremes which cause condensation within the instrument.

2-24. Packaging

2-25. Original Packaging. Containers and mate-
rials identical to those used in factory packaging are
available through Hewlett-Packard offices. If the in-
strument is being returned to Hewlett-Packard for ser-
vicing, attach a tag indicating the type of service re-
quired, return address, model number and full serial

LATCH
HANDLE

RECTANGULAR
CUT-OUT

2-4 Figure 2-3. RF Plug-In Latch in Release Position
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number. Also, mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to the in-
strument by model number and full serial number.

2-26. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials:

a.

Wrap instrument in heavy paper or plastic. (If ship-
ping to Hewlett-Packard Office or Service Center,
attach tag indicating type of service required, return
address, model number and full serial number.)

Use a strong shipping container.

Installation

Use enough shock-absorbing material around all
sides of instrument to provide firm cushion and
prevent movement inside container. Protect con-
trol panel with cardboard.

Seal shipping container securely.

Mark shipping container FRAGILE to ensure
careful handling.

In any correspondence, refer to instrument by
model number and full serial number.

2-5/2-6
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SECTION il
OPERATION

3-1. INTRODUCTION

3-2. This operating section explains the function of
the controls and indicators of the Model 86290B RF
Plug-In. It describes typical operating modes in a mea-
surement system and covers operator replacement of in-
dicator lamps. Figure 3-14 shows the positions of the
ALC Function switch AlSI that the operator sets for
each application.

3-3. PANEL FEATURES

3-4. Front and rear panel features are described in
Figures 3-2 through 3-5. Description numbers match
the numbers on the illustration.

3-5. OPERATOR’S CHECKS

3-6. The Operator’s Checks (Figure 3-6) allow the
operator to make quick evaluation of the instrument’s
main functions prior to use. These checks assume that
the 86290B Plug-In is installed in an 8620C Sweep Os-
cillator mainframe. The checks cover the RF Plug-In
and mainframe; therefore, if the correct indications are
not obtained, trouble may be in either of the units. If the
RF Plug-In is suspected, perform applicable perfor-
mance tests in Section IV of this manual, and if neces-
sary, the related adjustments in Section V. If correct
indications are still not obtained, refer to the
troubleshooting information in Section VIII to isolate
the problem.

3-7. OPERATING INSTRUCTIONS

WARNING

Any interruption of the protective
(grounding) conductor (inside or out-
side the instrument) or disconnecting
the protecting earth terminal could
make this instrument dangerous.

NOTE
Instrument may not meet maximum

leveled power specifications when
UNLEVELED lamp is lit.

NOTE

To use the Plug-In in the remote
programming mode, a modification
to the 8620C should be performed as
shown in Service Sheet 5 (Remote
Programming).

3-8. Internal Leveling

3-9. The most convenient method of RF output level-
ing is internal leveling. A portion of the RF output is
coupled from a directional Coupler DCI to a Detector
CRI. A proportional dc-voltage is applied to an opera-
tional amplifier in the 86290B ALC Amplifier Assembly
Al. The Operator’s Checks in Figure 3-6 are performed
in the internal leveling mode.

3-10. External Power Meter Leveling

3-11.  Power leveling can be obtained with a power
meter and power splitter or directional coupler as
shown in Figure 3-10. A sample of the RF output signal
is routed to a power meter to produce a dc voltage pro-
portional to the RF signal level. The dc voltage is ap-
plied to the 86290B ALC circuits and compared with an
internal reference voltage. A difference voltage is pro-
duced and amplified by the ALC amplifier before being
applied, as modulator drive, to the Coupler/Modulator
assembly Al0Q. The modulator drive controls the output
of the Coupler/Modulator to maintain a constant power
level.

3-12. External Crystal Detector Leveling

3-13.  Power may be leveled externally using a power
splitter (or directional coupler) and crystal detector.
This leveling system uses a power splitter to sample the
RF output signal and a crystal detector to produce a dc
voltage proportional to RF signal level. The detector
voltage is compared with an internal reference voltage,
and the difference voltage changes the output power
level to keep it constant at the output. Instead of a power
splitter, a directional coupler may be used to sample the
RF signal for the leveling loop. Directional couplers are
usually narrow band, whereas the power splitter is flat
over a wide frequency range. The advantage of the di-
rectional coupler is that it does not have a 6-dB loss like
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the power splitter; therefore, a higher maximum leveled
power output may be obtained. To place the crystal de-
tector leveling loop in operation, use the test setup and
procedures in Figure 3-13.

3-14. Internal AM

3-15. The 8620C Sweep Oscillator mainframe has an
internal 1 kHz square wave for internal amplitude mod-

ulation of the RF signal. This provides an ON/OFF ratio
of <25 dB for all bands of the 86290B.

3-16. External AM

3-17. The 86290B RF Output (CW) signal can be
amplitude modulated from O to 100% using an external
modulating signal applied to the mainframe EXT AM
connector. This provides an ON/OFF ratio of >30 dB
for all bands of the 86290B. A positive 5 volts input re-
duces the RF power output to at least 30 dB below
specified maximum power.

3-18. External FM

3-19. The 86290B RF Output signal can be frequency
modulated using an external modulating signal applied
to the 86290B FM Input connector. The external FM
function provides a means of obtaining an output
frequency that varies under the control of an external
modulation signal. A positive-going voltage causes out-
put frequency to decrease while a negative-going voltage
causes output frequency to increase.

3-20. Frequency Reference

3-21. A sweep signal output is available at the rear-
panel FREQ REF connector J5 for phase-locking ex-
ternal equipment. The sweep signal is approximately
+1V/GHz.

3-22. Phase-Lock Operation

3-23. The 86290B RF Output (CW) signal may be
phase-locked using an external phase-lock signal
applied to the 86290B FM Input connector. The phase-
lock function provides a means of obtaining a very
stable CW frequency by transferring the frequency sta-
bility of the reference oscillator to the source. If the CW
frequency starts to drift, the phase difference between
the CW frequency and the reference frequency (refer-
ence oscillator) is detected, producing adc voltage. The
dc voltage is a correction signal which restores the CW
frequency to its previous point. Stability of this CW fre-
quency is determined by the stability of the reference
oscillator.

3-2

Model 86290B

3-24. X-Y Recorder Operation

3-25. In Sequential Sweep operation (Band 4), the
power output of the 86290B goes to zero at each switch-
point for a brief time interval. This is approximately 6
ms between Bands 1 and 2 and approximately 8 ms
between Bands 2 and 3. (See Section VIII for a complete
explanation of Sequential Sweep operation.)

3-26. When an X-Y Recorder is used to plot the de-
tected RF amplitude from the 86290B, the recorder’s
frequency response is not adequate to respond fully to
this “zero-power” interval and will indicate a small
negative going spike only. The width of this spike is a
function of sweep speed, and is essentially zero for
sweep times greater than 20 seconds.

3-27. Recorders without DELAY MUTE capability
will display the “zero-power” spikes at each switch-
point and is unavoidable. However, information loss
caused by the spikes can be eliminated by using a slow
enough sweep time (<20 sec). Recorders with DELAY
MUTE capability can be operated so that “zero-power”
spikes are eliminated. This is accomplished by connect-
ing the 86290B SEQ SYN rear-panel output to the X-Y
Recorder DELAY MUTE input. Using this DELAY
MUTE feature will give a “glitch” free plot for test de-
vices that have relatively flat responses at the switch
point frequencies. However, test devices having a rapid
rate of change across a switch-point, such as the Band
Pass filter illustrated in Figure 3-1, may still show a
slight “glitch.” Since it may not be immediately
apparent that the “glitch” is caused by the test setup
rather than the device under test, it is recommended that
a reference plot be made using the X-Y Recorder PEN
LIFT input whenever “glitches” appear in the test device
output near the 6.2 GHz and 12.4 GHz switch-point fre-
quencies. The PEN LIFT Input will not affect the
switch-points; therefore, the source of the “glitch™ can
be easily recognized. This is illustrated in Figure 3-1.

3-28. Retrace time of the 8620C mainframe, when
using an 86290B is much faster than sweep time. When
RF Blanking is used, 86290B power output goes to
“zero-power” as rapidly as the 86290B. Therefore, the
retrace line on the X-Y recorder will not resemble actual
RF response. This can be improved by placing the
mainframe rear-panel RF BLANKING/OFF switch in
the OFF position. If “zero-power” reference line is de-
sired, one may be drawn by triggering a single sweep
with 86290B power off (front-panel RF ON-OFF
switch OFF.)
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6 GHz
SWITCH POINT

%/WITHOUT DELAY MUTE
N,\’V\/\ﬂ ™ REFERENGE PLOT

12.4 GHz
SWITCH POINT

12,4 GHz

REFERENCE PLOT

“GLITCH” WITH DELAY MUTE

(CAUSED BY

SWITCHPOINT)

RESPONSE PLOT OF
— DEVICE UNDER TEST
WITH DELAY MUTE

Figure 3-1. Typical Recorder Plot of Device Under Test and Reference Plots

3-29. X-Y RECORDER MODIFICATION KIT

3-30. A modification kit is available to convert older
X-Y Recorders to obtain DELAY MUTE capability.
See the X-Y Recorder Operating and Service Manual or
contact your nearest Hewlett-Packard Office for part
number information. Addresses of HP Offices are pro-
vided at the rear of this manual.

3-31. OPERATOR’S MAINTENANCE

3-32. Operator maintenance on the 86290B consists
of replacing defective front panel Band indicator
lamps. Removal and replacement procedures are con-
tained in Figure 3-15.

3-33. Replacement of the UNLEVELED lamp is
shown in Section VIII as a maintenance procedure.
(See Figure 8-2.)
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FRONT PANEL FEATURES

862908 RF PLUG-IN
Eﬁfﬂ 20-18.6 GHz

UNLEVELED

POWER LEVEL

EXT WPUT

0 Frequency/Band Display Indicators A8DS1 - A8DS4: 6 UNLEVELED lamp DS1. Lights if output power is
unleveled across selected frequency range.
2.0-6.2 GHz. Hluminates with Band 1 selected
on mainframe.
6.0-12.4 GHz. Hiuminates with Band 2 selected o POWER LEVEL control R1. Adjusts RF output power.
on mainframe. Clockwise rotatation increases output power.
120-186GHz.  Illuminates with Band 3 selected
on mainframe.
2.0-18.6 GHz. Iluminates with Band 4 selected
on mainframe. Band 4 is the 0 ALC switch S2. Selects INT (internal), EXT (external),
Sequential Sweep. or MTR (power meter) power leveling modes.

Figure 3-2. Front Panel Controls, Connectors and Indicators (1 of 2)
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FRONT PANEL FEATURES

ALC EXT INPUT BNC connector J2. Input for external

leveling from power meter or crystal detector.

ALC GAIN control R4. Adjusts ALC leveling
amplifier gain when system is using an external
leveling loop. Clockwise rotation increases ALC
loop gain.

ALC SLOPE-OFF control R3. Compensates for high
frequency power losses in external RF cables by
attenuating power at lower frequencies. This
compensation provides a flat RF signal output. The
OFF Position removes all compensation.

RF OUTPUT PEAK control R2. Optimizes RF output
power for selected frequency range and assures
minimum harmonically related signals.

@ Drawer Latching Handle. Aids in installing and

o RF OUTPUT connector J1. Type-N 50-ohm RF output
connector (APC-7 for Option 005).

CAUTION

Do not apply any DC voltage to the RF OUTPUT
connector or damage to the instrument may
occur.

removing RF Plug-In. After installation, handle
locks to hold RF Plug-In in place.

m RF ON-OFF switch S1. Turns RF power on and off.
This is useful when zeroing a power meter or estab-
lishing a zero power reference on an X-Y recorder.

Figure 3-2. Front Panel Controls, Connectors and Indicators (2 of 2)
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FRONT PANEL FEATURES
OPTION 004

862908 BF PLUG-IN
Kém 2.0-18.6 GHz

0 Frequency/Band Display indicators A8DS1 - A8DS4:

2.0-6.2GHz. Htuminates with Band 1 selected
on mainframe.

6.0-12.4 GHz. INluminates with Band 2 selected
on mainframe.

12.0 - 18.6 GHz. Illuminates with Band 3 selected
on mainframe.

2.0-18.6 GHz. Iluminates with Band 4 selected

on mainframe. Band 4 is the
Sequential Sweep.

UNLEVELED Lamp DS1. Lights if output power is
unleveled across selected frequency range or if auto-
matic leveling is not used.

POWER LEVEL control R1. Adjusts RF output power.
Clockwise rotation increases output power.

UNLEVELED

POWER LEVEL

ACL switch 82. Selects INT (internal), EXT (external),
or MTR (power meter) power leveling modes.

ALC GAIN control R4. Adjusts ALC leveling
amplifier gain when system is using an external
leveling loop. Clockwise rotation increases ALC
loop gain.

ALC SLOPE-OFF control R3. Compensates for high
frequency power losses in external RF cables by
attenuating power at lower frequencies. This
compensation provides a leveled RF signal out. The
OFF pésition removes all compensation.,

RF OUTPUT PEAK control R2. Optimizes RF output
power for selected frequency range and assures
minimum harmonically related signals.

Figure 3-3. Front Panel Controls, Connectors and Indicators (1 of 2), Option 004
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to hold RF Plug-In in place.

FRONT PANEL FEATURES
OPTION 004

Drawer Latching Handle. Aids in installing and o RF ON-OFF switch S1. Turns RF power on and off.
removing RF Plug-In. After installing, handle locks This is useful when zeroing a power meter or estab-

lishing a zero power reference on an X-Y recorder.

Figure 3-3. Front Panel Controls, Connectors and Indicators (2 of 2), Option 004
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REAR PANEL FEATURES

SEQ SYNC

@

1v/GHz
QUTPUT

Rear panel Heatsink. Provides heat dissipation and o FREQ REF BNC connector J5. Provides approximately
mounting for YTM and YTO coil-driver transistors +1 volt/GHz ramp signal output.
Ql and Q2, and reference resistors RS and R6.

_ . e FM BNC connector J4. Input connector for FM
|ntel’face connector P1. Provides interconnection modulation Signal or phase IOCking error SignaIA
between 8620C mainframe and 86290B RF Plug-In.

a SEQ SYNC connector J3. Provides RF blanking
AUX OUT J6. Provides YIG-tuned Oscillator RF output for timing signal to external equipment.
output signal of 2.0 — 6.2 GHz. (Cover provided
should be installed when AUX OUT not used.)

FM-NORM-PL switch S3. Operates in conjunction
with FM input connector to provide optimum
performance for either normal sweep (NORM),
frequency modulation (FM), or phase-lock (PL)
operation. If FM or PL modes of operation are not
being used, switch should be in NORM.

Figure 3-4. Rear Panel Connectors and Switch
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REAR PANEL FEATURES
OPTION 004

0 Rear Panel Heatsink. Provides heat dissipation and

mounting for YTM and YTO coil-driver transistors
QI and Q2, and reference resistors R5 and R6.

Interface Connector P1. Provides interconnnection
between 8620C mainframe and 86290B RF Plug-In.

AUX OUT J6. Provides YIG-tuned Oscillator RF
output signal of 2.0 — 6.2 GHz.

RF OUT connector J9. Type-N 50-ohm RF output
connector. (APC-7 for Option 005.)

CAUTION

Do not apply any DC vo'tage to the RF OUTPUT
connector or damage to the instrument may
occur.

FM-NORM-PL switch §3. Operates in conjunction
with FM input connector to provide optimum
performance for either normal sweep (NORM),
frequency modulation (FM), or phase lock (PL)
operation. If FM or PL modes of operation are not
being used, switch should be in NORM.

FREQ REF BNC connector J5. Provides approximately
+1 volt/GHz ramp signal output.

EXT ALC INPUT BNC connector J10. Input for external

leveling from power meter or crystal detector.

FM BNC connector J4. Input connector for FM
modulation signal or phase locking error signal.

SEQ SYNC connector J3. Provides RF blanking
output for timing signal to external equipment.

Figure 3-5. Rear Panel Connectors and Switch, Option 004
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OPERATOR’'S CHECKS

FRONT

Y £

KASIKERS
AMPL OFF 14TER

REAR

SRR ARG

Figure 3-6. Operator’s Checks (1 of 3)
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OPERATOR'’S CHECKS
N
SWEEP RF
OSCILLATOR PLUG-IN
N wZoo—oo : . C-;— OSCILLOSCOPE
}OO;;;.O (P ® 0
SWEEP RF \_
ouT QUTPUT
10-dB CRYSTAL
ATTENUATOR DETECTOR
{2 {1
\, _/
EQUIPMENT:
SweepOscillator . . ... ............... ... -HP 8620C
RFPlug-In .. ... ... ... ... HP 86290B
Oscilloscope . . . . o oo oo HP 1740A
Crystal Detector . . ... .. ........... HP 8470B, Option 012
10-dB Attenuator . . . .. .. ... HP 8491B, Option 010
CAUTION
Do not apply any DC voltage to the RF OUTPUT connector or
damage to the instrument may occur.
NOTE
All procedures are written using the 8620C Sweep Oscillator.
The 86290B will not operate with an 8620A or 8620B
mainframe.
PROCEDURE:
1.  Connect equipment as shown in test setup.
2. Set controls as follows:
8620C:
BAND@ ... ... ... BAND 4
MARKERS@) ... ... ... ... ... ... ...... INTEN
MODE@) .. .. .. INT
TIME-SECONDS@) . ...................... 1-.01
TIME-SECONDS Vernier @) .. .............. Clockwise
1 kHz SQ WV/OFF (rearpanc) @) ... .............. OFF
DISPLAY BLANKING/OFF
(rearpaneh @) . ... ... ... ... DISPLAY BLANKING
RF BLANKING/OFF (rearpaneD@) . ... ........... OFF

Figure 3-6. Operator’s Checks (2 of 3)
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OPERATOR’S CHECKS
86290B:
REOUTPUT@® @ ... ... .. ... . ... . .. .. ... ON
POWERLEVEL@ .................. Fully clockwise
ALC@ INT
SLOPEOFF@) ............................ OFF
FM-NORM-PL (rear pane)@) .. ......... NORM (Normal)

3. Press LINE pushbutton switch @) to ON, LINE @) , and FULL SWEEP @) pushbuttons
should light. The 2.0 - 18.6 GHz lamp @) should light on 86290B.

4.  Check that the instrument is sweeping correctly. This is indicated by a continuous signal-level
line below zero-volt dc level on oscilloscope. Adjust PEAK control Q for maximum signal
on oscilloscope.

5. UNLEVELED lamp @ may be lit. If UNLEVELED lamp is lit, reduce output power by turn-
ing 86290B POWER LEVEL control @ counterclockwise until UNLEVELED lamp goes
out. This is adjustment point for maximum leveled power. Oscilloscope trace should be
leveled. (Refer to Figures 3-7 and 3-8 for typical oscilloscope display of Sequential Sweep un-
leveled and leveled RF Power Output. Refer to Figures 3-9 and 3-10 for single-band displays.)

6. Set 8620C MARKERS switch @ to INTEN position. Markers should appear on oscilloscope
trace as bright dots. Adjust oscilloscope intensity for best contrast. Set MARKERS switch to
AMPL position. Markers should appear on oscilloscope trace as pips.

7. Set 8620C MODE switch @) to MANUAL position and slowly adjust MANUAL control €}
Trace dot should move across oscilloscope. Return 8620C MODE switch to AUTO.

8.  Press 8620C CW pushbutton 0 ; pushbutton should light and trace on oscilloscope should be
a dot. Change frequency o with CW Marker control. Dot should move across oscilloscope.

9. Press 8620C CW VERNIER pushbutton switch 0; pushbutton should light. Adjust CW
VERNIER control. White pointer o above CW VERNIER control should move. Dot on os-
cilloscope should also move across CRT at a very slow rate and through a narrow range. CW
VERNIER slide switch @ selects a 0.1 multiplier (X.1 position) for CW vernier scale; in X1
position, scale is read directly. Press 8620C CW pushbutton; CW VERNIER pushbutton lamp
should turn off.

10.  Press 8620C AF pushbutton o ; AF and CW a pushbuttons should be lit. Deviation from
CW frequency is selected by AF control, and adjusting it moves white pointer o above AF
control. AF slide switch @ selects a 0.1 multiplier (X.1 position), or a 10 multiplier (X10 posi-
tion).

11.  Adjust POWER LEVEL control () fully clockwise. Adjust 8620C AF control @) between
zero and maximum. Sweep trace should be displayed on oscilloscope and should change as AF
control is adjusted.

Figure 3-6. Operator’s Checks (3 of 3)
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20GHz 6.0 GHz 12.0 GHz 18.6 GHz

<1.8dB

Figure 3-7. Unleveled RF Power Output
for Sequential Sweep

Figure 3-8. Leveled RF Power Output
for Sequential Sweep

2.0 GHz 6.2 GHz

<1.4 dB

Figure 3-9. Unleveled RF Power Output
for Single Band (Band 1)

Figure 3-10. Leveled RF Power Output
for Single Band (Band 1)

g0 vbC

{

POWER
OUTPUT

ALC LOOP
OSCILLATION

Figure 3-11. Oscillations Due to Excessive ALC Loop Gain
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EXTERNAL POWER METER LEVELING

SWEEP RE POWER
OSCILLATOR  PLUG-IN METER
™
W .
© 0 o 0o 9o~ g o RECORDER I/\—|
oo; ; ;. e EXT INPUT OUTF’UT> .. :
SWEEP RAF ° : ,
ouT QUTPUT INPUT
THERMISTOR
MOUNT
e FOWR
POWER Y ouTeuT
SPLITTER |
1
\__
CRYSTAL 10-dB
DETECTOR ATTENUATOR
T —{}
EQUIPMENT:
SweepOscillator . . . . . ...... . ... .. ... ... . HP 8620C
RFPlug-In ... ... ... ... .. .. ... . ... . ... HP 86290B
Oscilloscope . . . ... ... ... .. HP 1740A
PowerMeter . .. ... ... ... .. .. . . ... .. ... .. HP 432A
Thermistor Sensor . . . . .. .. ... ... . ... .. .. .. HP 8478B
Crystal Detector . . . ... ............ HP 8470B, Option 012

10-dB Attenuator
Power Splitter

CAUTION

HP 8491B, Option 010

.......................... HP 11667A

Do not apply any DC voltage to the RF OUTPUT connector or

damage to the instrument may occur.

NOTE

Power meter leveling should be used at slowest sweep rates.
Leveling is limited by response time of thermistor sensor.

PROCEDURE:

1. Connect equipment as shown in test setup.

3-14
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EXTERNAL POWER METER LEVELING

2.  Set controls as follows:

8620C:
BAND . . . . e BAND 4
MARKERS . . . ... OFF
MODE . . . . e AUTO
TRIGGER . . . . . e INT
TIME-SECONDS . . . . . .. . 100-10
TIME-SECONDS Vernier . .. ............. Fully clockwise
1 kHz SQ WAVE-OFF (rearpanel) . . . ... ........... OFF

DISPLAY BLANKING/OFF (rear panel) . . DISPLAY BLANKING

86290B:
REFOUTPUT . . . . e e ON
POWERLEVEL .. ................... Fully clockwise
ALC . . . e MTR (Power Meter)
ALC-GAIN . .. ... .. ... ... . ... Fully counterclockwise
FM-NORM-PL (rearpanel) . ............. NORM (Normal)

3. Press 8620C LINE pushbutton to ON; LINE and FULL SWEEP pushbuttons should light, in-
dicating FULL SWEEP sweep mode is selected. The 2.0 —18.6 GHz lamp should light on
86290B.

4. Select range on power meter to obtain indication near top 1/3 of meter scale.

5.  Adjust 86290B ALC GAIN control clockwise until leveling across band occurs as shown in
Figure 3-8. If trace is not leveled or is only partially leveled (as shown in Figure 3-7) with ALC
GAIN fully clockwise, reduce RF OUTPUT power. This is done by adjusting POWER
LEVEL control counterclockwise until leveling occurs as shown in Figure 3-8. If oscillations
appear on trace as shown in Figure 3-11, turn ALC GAIN control counterclockwise. With prop-
er leveling across the band, the 86290B UNLEVELED light should be out.

6. To use leveled RF Power output for testing external equipment, make connection at point
marked “Leveled Power Output.”

Figure 3-12. External Power Meter Leveling (2 of 2)
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EXTERNAL CRYSTAL DETECTOR LEVELING

SWEEP RF
OSCILLATOR PLUG-IN POWER
METER
Z-AXIS || o | B
MKR/
PENUFT |0 0 0 0 ol a g o (| camie
- === <1FT
r O@== == — @ @@
EXT
SWEEP RF INPUT
ouTt OuUTPUT

| CRYSTAL
DETECTOR

SENSOR

LEVELED
- = - OUPUT
POWER

COUPLED

OSCILLOSCOPE

MAIN LINE

POWER
SPLITTER

DIRECTIONAL
COUPLER

CRYSTAL
DETECTOR J
\ —( [ —
NOTE
Cables in the ALC loop must be kept <1 foot in length for best
response.
EQUIPMENT:
SweepOscillator . . . . ........ . ... ... ... ... HP 8620C
RFPlug-In .. ... ... ... .. ... .. ...... HP 86290B
Oscilloscope . . ... ... ... . . ... HP 1740A
PowerMeter . . ... ......... ... ... .. .. .... HP 436A
Crystal Detector (2 required) . . ... .. ... HP 8470B, Option 012
Power Splitter . . . ......... ... .. ... ..., .. HP 11667A
Directional Coupler . . ... ... ... ... HP 11691D, Option CO-2
PowerSensor . . . . ... ... . ... .. .. .. ... ... 8485A
PROCEDURE:

1. Connect equipment as shown in test setup.

CAUTION

Do not apply any DC voltage to the RF OUTPUT connector or
damage to the instrument may occur.

NOTE

Crystal Detector output should be between 50 mVdc and
750 mVdc.

Figure 3-13. External Crystal Detector Leveling (1 of 2)
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EXTERNAL CRYSTAL DETECTOR LEVELING

Set controls as follows:

8620C:

86290B:

Press 8620C LINE pushbutton to ON; LINE and FULL SWEEP pushbuttons should light,
indicating FULL SWEEP sweep mode is selected. The 2.0 —18.6 GHz lamp should light on

BAND . . ... ... ... .. ... BAND 4, 2.0-18.6 GHz
MARKER . . .. . OFF
MODE . ... . e AUTO
TRIGGER . . . . . . e INT
TIME/SECONDS Vernier . .. ............. Fully clockwise
1 kHz SQ WAVE/OFF (rear panel) . ... .. DISPLAY BLANKING
REFOUTPUT . . . . . e e ON
POWERLEVEL .. ................... Fully clockwise
ALC . . EXT
ALCGAIN . .. ... .. . e Fully clockwise
FM-NORM-PL (rear panel) . ............. NORM (Normal)

86290B.

Adjust ALC GAIN and POWER LEVEL controls fully clockwise for maximum RF power
OUTPUT and maximum ALC Loop gain. Adjust PEAK control for maximum RF power. One
of the conditions shown in Figures 3-7 through 3-11 should be displayed on oscilloscope. If
trace is unleveled as shown in Figure 3-7 or 3-9 (or partially leveled) and UNLEVELED lamp
is on, turn POWER LEVEL control counterclockwise until trace is level (see Figures 3-8 and
3-10). If ALC loop gain is too high, oscillations may occur as shown in Figure 3-11. To remove
oscillations, reduce ALC loop gain by turning ALC GAIN control counterclockwise.

To use leveled RF power output for testing external equipment, make connection at point

marked “Leveled Power Output.”

Figure 3-13. External Crystal Detector Leveling (2 of 2)
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A1S1 TOP
upP
DOWN =
POSITIONS' FUNCTIONS
land2 Spares
3 UP Upper Clamp Removed
DOWN Upper Clamp In (INT operation only)>
4 UP Square Wave Modulation ON?
DOWN No Modulation
5 UP Sine Wave Modulation ON*
DOWN No Modulation
NOTE
Only one Modulation Mode should be UP (ON) at a time.
'On some switches, the UP position is marked ON; on others, the DOWN position is marked with a dot.
*In INTernal mode and when position 3 is DOWN, the 86290B output power is clamped typically at + 13 dBm by the Upper
Power Clamp on the Al ALC Assembly.
*Non-linear modulation mode.
*Linear modulation mode.

Figure 3-14. Switch Positions and Functions for ALC Function Switch AlSI
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BAND INDICATOR LAMP REPLACEMENT

1.  Press mainframe LINE switch to OFF position.
2.  Remove 86290B RF Plug-In from mainframe.

3. Remove front panel:

NOTE

If instrument has Option 004 (rear-panel RF OUT) installed,
proceed to step b.

a. Disconnect cable W10 from RF OUTPUT connector J1.

b. Remove Drawer Latch Handle 6 by removing screw 0 and latch spring 0 . Note
position of spring o and location of hole 0 for reinstalling.

c. Remove four screws o from front panel (two on each side).
d.  Pull front panel out of frame slightly and remove connector J7 from A7 Master Board.
4. Remove and replace lamp:

a. Lift contact spring 0 slightly and rotate it to expose base of lamp (A8DSI-
A8DS4). Remove old lamp.

NOTE

Lifting the contact spring too far may bend it, reducing spring
tension.

b. Install new lamp and replace contact spring e over base.

5. Install front panel by reversing instructions in Step 3.

Figure 3-15. Band Indicator Lamp Replacement (1 of 2)
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Figure 3-i5. Band Indicator Lamp Replacement (2 of 2)
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SECTION IV
PERFORMANCE TESTS

41. INTRODUCTION

4-2. The procedures in this section test the electrical
performance of the instrument using the specifications
of Table 1-1 as the performance standards. All tests can
be performed without access to the interior of the instru-
ment. A simpler operational test is included in Section
I1I under Operator’s Checks.

4-3. The performance test procedures must be per-
formed in the sequence given, since some procedures
rely on satisfactory test results in foregoing steps. If a
test measurement is slightly out of tolerance, go to Sec-
tion V and perform adjustment procedures. If a function
fails to operate, go to Section VIII for troubleshooting
information.

NOTE

In the following procedures an 8620C
mainframe is specified; the 86290B
will not operate with an 8620A or
8620B mainframe.

4-4. EQUIPMENT REQUIRED

4-5. Equipment required for the performance tests is
listed in the Recommended Test Equipment table in
Section I. Any equipment that satisfies the critical
specifications given in the table may be substituted for
the recommended models.

4-6. TEST RECORD

477. Results of the performance tests may be re-
corded in the Test Record at the end of the procedures.
The Test Record lists all of the tested specifications and
their acceptable limits. Test Results recorded at in-
coming inspection can be used for comparison in
periodic maintenance and troubleshooting and after
repairs or adjustments.

PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND ACCURACY TEST

SPECIFICATION:
Table 4-1. Frequency Range and Accuracy Specifications.

SPECIFICATION BAND 1 BAND2 BAND3 BAND 4
Frequency Range: 2.0-6.2GHz 6.0-12.4GHz 12.0-18.6 GHz 2.0-18.6 GHz
Frequency Accuracy:
(at25°C)

CW Mode (or Sweep

Time > 0.1 sec with

FM switchin PL or

FM): +20MHz +30MHz +30MHz +80MHz
All sweep modes: +30MHz +40MHz +40MHz +80MHz
Marker: +30MHz +30MH:z *+30MHz +80 MHz
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RELATED ADJUSTMENT: Paragraph 5-22, YTO FREQUENCY RANGE ADJUSTMENTS
DESCRIPTION:

CW mode accuracy is checked at three frequencies across each band. Manual sweep accuracy is checked at endpoints
of each band. Swept frequency endpoint accuracy is checked in each band using a calibrated frequency meter.
Specifications are shown in Table 4-1.

SWEEP RF
OSCILLATOR PLUG-IN FREQUENCY

COUNTER
N N :

O © C O Of m Q o

00— — —00| ¢ - 00

RF
ouTPUT
10-dB
ATTENUATOR
I —

Figure 4-1. CW and Manual S weep Accuracy Test Setup

NOTE

Equipment listed is for two test setups (Figure 4-1 and 4-2).

EQUIPMENT:
Sweep Oscillator . . .. ... ... .. . ... . . HP 8620C
REPlug-n ..o HP 86290B
Frequency Counter .. ... ... . . . . .7 HP 5343A
Oscilloscope .. ... ... .. . . . . . . .. HP 1740A
Directional Coupler . . ... ... .. .. . . .. . . . . HP 11691D, Option 001
Frequency Meter . . .. ....... ... . . . . . . . HP 536A (0.96 — 4.2 GHz)
FrequencyMeter . . .. ... ... ... .. . . . . . HP 537A 3.7-12.4 GHz)
FrequencyMeter . . ... .. ... .. . .. ... . . HP P532A (12.4-18.0 GHz)
FrequencyMeter . . . . ... ... . .. . . . .. HP K532A (18.0-26.5 GHz)
Adapter (Type N (f) to Waveguide) .. ... ... .. . . .. . HP P28IC, Option 013
(2 required) (for use with HP P532A)
Adapter (APC 3.5 (f) to Waveguide) . . ..... ... .. .. . .. . . HP K281C
(2 required) (for use with HP K532A
Adapter APC3.5(m)toN(f)) ........ ... ... .. . HP P/N 1250-1750
Adapter APC3.5(m)toNm)) .. ......... ... .. . HP P/N 1250-1743
Crystal Detector . ... ...... ... .. .. .. . . . HP 8470B, Option 012
10-dB Attenuator . .. ... ... ... . HP 8491B, Option 010
PROCEDURE:;

a.  Connect equipment as shown in Figure 4-1.

42
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b. Set controls as follows:

8620C:
BAND . . . e Band 1
MODE . . . . e MANUAL
TRIGGER . . . . . INT
TIME-SECONDS . . . . .. 1-.01
TIME-SECONDS Vernier . . .. ... ... .. ... ... Fully clockwise
RF BLANKING/OFF (rearpanel) . ................... RF BLANKING
86290B:
RE ON
ALC e L. INT
POWER LEVEL

FM-NORM-PL (rearpanel) . . ... ... .. ... .. ... .. .. . ..... FM

c.  Press 8620C LINE pushbutton ON and allow 30 minutes warm-up time.

CW Mode Accuracy

d. Press 8620C CW pushbutton; pushbutton should light. Set 8620 CW MARKER pointer to low-frequency end
of scale. Select Bands 1 through 4 and verify that frequency counter indicates frequencies shown in Table 4-2.

Table 4-2. CW Mode Accuracy at Low-Frequency Endpoints

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 2.0GHz 2.000 GHz =20 MHz
Band 2 6.0GHz 6.000 GHz =30 MHz
Band3 12.0GHz 12.000 GHz +30 MHz
Band 4 2.0GHz 2.000 GHz £80 MHz

e. Set 8620C CW MARKER pointer to center-scale. Select Bands 1 through 4 and verify that frequency counter
indicates frequencies shown in Table 4-3.

Table 4-3. CW Mode Accuracy at Mid-Frequencies

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band | 4.1GHz 4.100 GHz £20MHz
Band 2 9.2GHz 9.200 GHz =30 MHz
Band 3 15.3GHz 15.300 GHz =30 MH:z
Band 4 10.3GHz 10.300 GHz =80 MHz

4-3
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f. Set8620C CW MARKER to high-frequency end of scale. Select Bands 1 through 4 and verify that frequency

counter indicates frequencies shown in Table 4-4.

Table 4-4. CW Mode Accuracy at High-Frequency Endpoints

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 6.2GHz 6.200 GHz +20 MHz
Band 2 12.4 GHz 12.400 GHz +30 MHz
Band 3 18.6 GHz 18.600 GHz =30 MHz
Band 4 18.6 GHz 18.600 GHz =80 MHz

Manual Sweep Accuracy

g. Press 8620C MARKER SWEEP pushbutton. Set MANUAL control fully counterclockwise. Set START

MARKER Pointer to low-frequency end of scale. Select Bands 1 through 4 and verify that frequency counter
indicates frequencies shown in Table 4-5.

Table 4-5. Manual Sweep Accuracy at Low-Frequency Endpoints

BAND START MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 2.0GHz 2.000GHz =30MHz
Band 2 6.0GHz 6.000 GHz =40 MHz
Band 3 12.0GHz 12.000 GHz =40 MHz
Band 4 2.0GHz 2.000 GHz +80 MHz

h.  Set MANUAL CONTROL fully clockwise. Set STOP MARKER pointer to high-frequency end of scale. Select
Bands 1 through 4 and verify that frequency counter indicates frequencies shown in Table 4-6.

Table 4-6. Manual Sweep Accuracy at High-Frequency Endpoints

BAND STOPMARKERPOINTER | FREQUENCY COUNTER INDICATION
Band 1 6.2GHz 6.200 GHz =30 MH:z
Band 2 12.4 GHz 12.400 GHz =40 MHz
Band 3 18.6 GHz 18.600 GHz +40 MHz
Band 4 18.6 GHz 18.600 GHz +80 MHz
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Swept Frequency Endpoint Accuracy
SWEEP RF
0SCILLATOR PLUG-IN
= = FREQUENCY
EE—— . .
o 0o o0 ol-g o COUNTER B R C;)" : 0SCILLOSCOPE
e e @O .. i
ce ©-- 00 INPUT O °Q§§©
Z-AXIS/ SWEEP RF °ovo
MKR/ ouT 0UTPUT . .
PEN LIFT laa (@) '©D E @;)i
" . OD;;DO o O OJ
A B
w
FREQUENCY
METER
CRYSTAL
WUt COUPLED DETECTOR J
(-~ Bam
DIRECTIONAL
COUPLER
10-4B
ATTENUATOR
ouUTPUT
N [ - /

Figure 4-2. Swept Frequency Endpoint and Marker Accuracy Test Setup

i.  Connect equipment as shown in Figure 4-2; use appropriate frequency meter for frequency being checked.

j.  Set8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication of
2.000 GHz £2 MHz.

k.  Adjust frequency meter for minimum amplitude on oscilloscope. Note dial setting of frequency meter.

1.  Press 8620C FULL SWEEP pushbutton, set MODE switch to AUTO.

m. Adjust frequency meter to low-frequency endpoint on oscilloscope. Determine the difference between end fre-
quency and sweeper dial setting by subtracting this frequency meter setting from frequency meter setting noted

in step k. This frequency difference must be less than 30 MHz.

n. Repeat steps i through m for bands and frequencies shown in Table 4-7.
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Table 4-7. Sweep Frequency Endpoint Accuracy Test

BAND FREQUENCY FREQUENCY TOLERANCE
Band 1 6.2 GHz +30MHz
Band 2 6.0GHz +40 MHz
Band?2 12.4GHz +40 MHz
Band 3 12.0GHz +40 MHz
Band 3 18.6 GHz *+*40MHz
Band 4 2.0GHz +80MHz
Band4 18.6 GHz +80MHz
Marker Accuracy

0.

Set 8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication of
4.1000 GHz +2 MHz

Adjust frequency meter for minimum amplitude on oscillscope. Note dial setting of frequency meter.

Set 8620C START MARKER pointer to 3.0 GHz and STOP MARKER pointer to 5.0 GHz. Press MARKER
SWEEP pushbutton. Set CW MARKER pointer to 4.1 GHz. Set MARKER switch to INTEN.

Adjust frequency meter to marker frequency on oscilloscope. Determine the difference between marker
frequency and dial setting by subtracting this frequency from frequency meter setting in step p. Frequency
difference must be less than 30 MHz.

Repeat steps o through r for the bands and frequencies shown in Table 4-8.

Table 4-8. Marker Accuracy Test

BAND CW MARKER POINTER START STOP FREQUENCY
(MARKER FREQUENCY) | MARKER POINTER | MARKER POINTER | TOLERANCE
Band 2 9.2GHz 8.0GHz 10.0GHz *30MHz
Band 3 15.0GHz 14.0GHz 16.0GHz *30MHz
Band 4 10.0GHz 9.0GHz 11.0GHz +80MH:z

4-6
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4.9. FREQUENCY STABILITY TEST

SPECIFICATION:

Table 4-9. Frequency Stability Specifications

FREQUENCY STABILITY: BAND 1 BAND 2 BAND3 BAND 4

With 10% change
in Line voltage: *100kHz +100kHz +100kHz +100kHz

With 10 dB power
change from Maximum
Leveled Power *+1MHz *+*2MHz +3MHz +*3MHz

With 3:1 load, SWR,
all phases: *+100kHz +200kHz *300kHz *+300kHz

Residual FM

(in 10 kHz bandwidth;
FM-NORM-PL switch
in NORM) CW Mode: <*+10kHz <*20kHz <*+30kHz < *+30kHz

DESCRIPTION:

Frequency is measured for change due to line voltage, power, load, and residual FM.

4-7
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SWEEP RF
OSCILLATOR PLUG-IN
conm—— Tl . FREQUENCY [loouiooor o |
© 00 o0 of-g o COUNTER @E =
ADJUSTABLE CO=——00]c- 80 INPUT
AC LINE aF
TRANSFORMER OUTPUT
DIRECTIONAL INPUT
r COUPLER
THERMISTOR
MOUNT /i
(
10-d8 ouTP [
ATTENUATOR ut COUPLED
T -

Figure 4-3. Frequency Stability Test Setup

NOTE

Equipment listed is for three test setups (Figures 4-3, 4-4, and 4-5).

EQUIPMENT:
SweepOscillator . . . . .. ... .. ... ... HP 8620C
RFPlug-In .. ... ... ... . .. ... . ... . ... HP86290B
Frequency Counter . .. ... ....... ... ... .. .. ... ... .... HP 5343A
Spectrum Analyzer . . ........... ... ... ... ... .. ... ". . HP 8566A
PowerMeter . . . ... .. ... .. ... HP 436A
PowerSensor . . .. .. .. ... HP 8485A
Directional Coupler . . . ... ... ................ HP 11691D, Option 001
Adjustable AC Line Transformer . ... .............. General Radio MT3A
10-dB Attenuator . . ... ... ... ... ... HP 8491B, Option 010
3-dB Attenuator . . .. ... ... HP 8491B, Option 003
Adjustable Short . . . .. .. ... ..o L Maury Microwave 1953B

PROCEDURE:

Frequency Change with Line Voltage Change

a.  Connect equipment as shown in Figure 4-3 and set 8620C LINE switch to ON. Set adjustable line transformer to
115 Vac. Allow 30 minutes warm-up time.
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Set controls as follows:

8620C:
BAND . . . o e e e Band |
TRIGGER . . . o e e e INT
86290B:
RE . o o e e ON
ALC . . e INT
FM-NORM-PL (rearpanel) . ... ... ... ... NORM

Press 8620C CW pushbutton. Adjust 86290B POWER LEVEL control for maximum specified leveled power.

Set 8620C CW MARKER pointer to 4.1 GHz. Note frequency indication on counter with line voltage at 115 Vac.

Set line voltage to 103 Vac. Frequency change from that noted in step d should be less than =100 kHz.

Set line voltage to 127 Vac. Frequency change from that noted in step d should be less than =100 kHz.

Repeat steps d, ¢, and f for the bands and frequencies shown in Table 4-10.

Table 4-10. Frequency Change with Line Voltage Change

BAND CW MARKER POINTER FREQUENCY CHANGE
Band 2 9.2GHz <*100kHz
Band 3 15.3GHz <*100kHz
Band 4 10.3 GHz <*100kHz

Frequency Change with Power Level Change

h.

Set 8620C to Band 1 and CW MARKER pointer to 4.1 GHz. Set line voltage to 115 Vac. Adjust 86290B

POWER LEVEL control for a leveled output power of +10 dBm. Note frequency indication on counter.

Decrease 86290B power by 10 dB as indicated on power meter. Frequency change from that noted in step h

should be less than =1 MHz.

Repeat steps h and i for the bands and frequencies shown in Table 4-11.
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Table 4-11. Frequency Change with Power Level Change

BAND CW MARKER POINTER FREQUENCY CHANGE

Band 2 9.2GHz <+2MHz

Band 3 15.3GHz <+3MHz

Band 4 10.3 GHz <+3MHz
OSCSIUIYEE!I"OR PLSg-lN SPECTRUM ANALYZER

o —— .
OOOOO-QO

O0@= = —=00] ® -- @ &

RF
ouTPUT

INPUT COUPLED
L~
DIRECTIONAL
COUPLER
3-d8
QUTPUT ATTENUATOR ADJUSTABLE SHORT
> [— { > g S m i

Figure 4-4. 3:1 Load SWR Test Setup

Connect equipment as shown in Figure 4-4. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND . ... Band 1
CWMARKERPointer . . ............. .. .. ... .. .. .. . . .. 4.1 GHz
86290B:
RE ON
ALC INT
FM-NORM-PL (rearpanel) ................ ... ... .. .. . .. NORM

Press 8620C CW pushbutton. Adjust 86290B for a leveled output power of +10 dBm.

Center output signal on Spectrum Analyzer display. Set frequency span to 500 kHz.
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n. Adjust the adjustable short through its range while observing the frequency change on analyzer. Frequency
change must be less than — 100 kHz.

0. Repeat steps m and n for the bands and frequencies shown in Table 4-12.

Table 4-12. Frequency Change with 3:1 Load SWR

BAND CW MARKERPOINTER FREQUENCY CHANGE
Band 2 9.2 GHz <#*200kHz
Band 3 15.3GHz <*300kHz
Band 4 10.3GHz <=*+300kHz
SWEEP RF

OSCILLATOR PLUG-IN SPECTRUM ANALYZER
e T —_—
0 0 0 0 ol= g o omm .

- - - T oaa N

0@ — —00 . 0.0 — R

i . B
RAF el e —
ouTePuT bl e R

10-dB
ATTENUATOR

. (T

Figure 4-5. Residual FM Test Setup

p. Connect equipment as shown in Figure 4-5. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND . . . e e Band 1
CW MARKER Pointer . . . . . . . . i e e e 4.1 GHz
86290B:
RE . e ON
ALC . . e INT
FM-NORM-PL (rearpanel) . ...... ... ... ... .. ... ... .. NORM

q. Press 8620C CW pushbutton. Center RF output signal on Spectrum Analyzer display. Set Spectrum Analyzer
frequency span to 100 kHz.
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r.  Spectrum analyzer display should be similar to Figure 4-6. Frequency deviation measured across top of trace

should be less than 10 kHz peak (20 kHz peak-to-peak).

s.  Repeat steps q and r for the bands and frequencies shown in Table 4-13.

Table 4-13. Residual FM Frequency Deviation

BAND CW MARKER POINTER MAXIMUM DEVIATION
Band 2 9.2 GHz 20kHz peak
Band 3 15.3GHz 30kHz peak
Band 4 10.3GHz 30kHz peak

PEAK-TO-PEAK
RESIDUAL FM

Figure 4-6. Residual FM Displayed on Spectrum Analyzer

4-12
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4-10. POWER LEVEL AND VARIATION TEST
SPECIFICATION:
Table 4-14. Power Level and Power Variation Specifications
SPECIFICATION BAND 1 BAND 2 BAND3 BAND4
Maximum Leveled Power >+10dBm >+10dBm >+10dBm >+10dBm
(25°C):
Maximum Leveled Power >+9.5dBm >+9.5dBm >+9.5dBm >+9.5dBm
(Option 004)
Power Variations (at specified
maximum leveled power):
Internally Leveled <=*0.7dB <*0.7dB <=*0.8dB <*0.9dB
Internally Leveled (Option 004) <=+0.8dB <*0.8dB <*0.9dB <*1.0dB
Crystal Detector <=*0.15dB <=*0.15dB <=*0.15dB <=*0.15dB
Leveled (External)’'
Power Meter <%x0.15dB <=*0.15dB <=*0.15dB <=*0.15dB
(External)?

"Excluding coupler and detector variations.
2Use HP Model 432A Power Meter: sweep duration > 10 seconds.

RELATED ADJUSTMENT:

Paragraph 5-23, YTM SLOW SPEED TRACKING ADJUSTMENTS and Paragraph 5-27, ALC ADJ USTMENTS:

DESCRIPTION:

Maximum leveled power is measured with a power meter. Power level variations with internal leveling, crystal
detector leveling, and power meter leveling are checked. In each mode, the power variations are measured on the
oscilloscope. The trace is calibrated by changing the RF output power by the amount of the specification as noted on

the power meter and the corresponding change in the oscilloscope trace position.

In the internal leveling test, the oscilloscope is calibrated with the power meter, then the oscillator output is routed
through a crystal detector to the oscilloscope vertical input. Removing the thermistor sensor and directional coupler
from the test setup eliminates errors due to frequency response variations in these devices. In the external leveling
modes, the frequency response variations do not affect the oscilloscope display because the leveling variations are
monitored in the feedback loop. However, the usable RF power output from the directional coupler will have level
variations as a result of the frequency response characteristics of the thermistor sensor, crystal detector, and direc-

tional coupler.

4-13
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Z-AXIS/MKR/PEN LIFT

-
SWEEP RF
OSCILLATOR PLUG-IN

POWER
oo | . R METER OSCILLOSCOPE
0 0 0 0 Of= g o — —
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OUTPUT
POWER
SENSOR
ADAPTER [
APC 7 TO CRYSTAL
10-dB i N MALE DETECTOR
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Figure 4-7. Internal Leveling Test Setup

NOTE

Equipment listed is for three test setups (Figures 4-7, 4-8 and 4-9).

EQUIPMENT:
Sweep Oscillator . . . ... ... ... ... .. HP 8620C
RFPlug-In . ... ... o o HP 86290B
Oscilloscope . . . ... ... HP 1740A
PowerMeter . . . ... ... ... ... HP 432A
Thermistor Sensor and 10-dB Attenuator . . . ... ... ....... HP 8478B, H32
PowerMeter . . .. ... ... ... ... HP 436A
PowerSensor . . .. ... ... ... HP 8485A
10-dB Attenuator . . ... ... ... ... 8491B, Option 010
Directional Couplers . .. .. ................... HP 11691D, Option 001
Crystal Detector . . . ... ...................... HP 8470B, Option 012
BNCTEE . . ... .. HP P/N 1250-0781
Adapter (APC3.5())toN(m)) . ... ................ . HP P/N 1250-1744

PROCEDURE:

a.  Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to the oscilloscope. Set controls

as follows:
8620C:

BAND . . . Band 1
MODE . . . . AUTO
TRIGGER . ... ... INT
TIME-SECONDS .. ... ... e 1-.01
TIME-SECONDS Vernier . ... ..................... . Fully clockwise
RF BLANKING/OFF (rearpanel) . ... ............. ... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) ... ......... DISPLAY BLANKING

4-14
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86290B:
RE . ON
ALC . . INT
FM-NORM-PL (rearpanel) . ... ... ... ... ... FM

b.  Press 8620C LINE ON and select FULL SWEEP. Select A vs B on the 1740A and adjust for a full display.
Allow 30 minutes warm-up time.

c.  Adjust 86290B POWER LEVEL and PEAK controls for maximum leveled power as indicated on oscillscope.

Internal Leveling

NOTE
The following procedure assumes the use of a standard 86290B. If an
Option 004 86290B is being tested, subtract 0.5 dB from Maximum Leveled
Power specification and add 0.1 dB to internal leveling power variaticn
specifications as indicated in Table 4-14.

d. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to power sensor and power meter.

e.  Press 8620C CW pushbutton. Slowly rotate CW MARKER control through entire range while observing power
meter reading. Minimum power should be greater than +10 dBm. Note minimum power point reading.

f.  Adjust CW MARKER control to minimum power point as observed on power meter. Set 86290B POWER
LEVEL control fully counterclockwise and note power meter indication. This reading should be at least 10 dB
below minimum power point reading in step e. Adjust power to +10.0 dBm +0.1 dB.

g. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to crystal detector and oscilloscope.
Adjust oscilloscope to establish + 10 dBm reference on top horizontal graticule.

h. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to power sensor and power meter.
Adjust 86290B power to +11.4 dBm —0.1 dB. (It may be necessary to change frequency.)

i.  Connect equipment as shown in Figure 4-7, with RF output connected to crystal detector and oscilloscope. Note
11.4 dBm reference point on oscilloscope. Area between this trace position and top graticule line represents
leveling to tolerance.

j.  Press 8620C FULL SWEEP pushbutton. Adjust 86290B until minimum power point (upper point of trace)
coincides with reference line established in step g. Lower point of trace (maximum power point) should be
above reference point established in step h.

NOTE
If power variation does not meet specification in step j. use the power
meter to check level of maximum and minimum power points. Additional
power variation may be introduced by the crystal detector causing the
power variation specification not to be met.
k. Repeat steps h through j for each band listed in Table 4-15, using the reference power listed to establish leveling

tolerance in step h.
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Table 4-15. Internal Leveling Power Level and Variation
BAND REFERENCE POWER
Band 2 +11.4dBm
Band 3 +11.6dBm
Band 4 +11.8dBm
Crystal Detector Leveling
SWEEP RE POWER
OSCILLATOR PLUG-IN METER OSCILLOSCOPE
IS | . .
Q O © O O] = Q o]
O@== == @01 O -- ® 0O
zaxis: # sweee ] Yar  Jext ineut INPUT
MKR/ ocuT ouT
PEN LIFT PUT BNC TEE
POWER
ADAPTER [ SENSOR
CRYSTAL 10-48
|} DETECTOR ATTENUATOR
COUPLED OUTPUT
oo
Q o}
S ORECTIONAL
COUPLER
INPUT
./
- J
\.

1.

m.

Figure 4-8. Crystal Detector Leveling Test Setup

Connect equipment as shown in Figure 4-8. Allow 30 minutes warm-up time.

NOTE

The HP 8470B Crystal Detector has a negative output.

Set controls as follows:

8620C:

BAND . . Band 4
CW MARKER Pointer . . .. ........ ... .. ... .. ... ... .. 10.0 GHz
MARKERS . . . INTEN
MODE . . . AUTO
TRIGGER . . ... INT
TIME-SECONDS . . . ... ... d1-.01
TIME-SECONDS Vernier . . ... ................... Fully clockwise
RF BLANKING/OFF (rearpanel) . .................. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) .......... DISPLAY BLANKING
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86290B:
RE . o e e e ON
ALC . o s e e e EXT
ACL GAIN . . . . e e Midrange
SLOPE-OFF . . . . e e e e e OFF

n.  Turn the 86290B POWER LEVEL control fully clockwise. Press the 8620C FULL SWEEP pushbutton. Posi-
tion the marker on the 8620C to the minimum power point as observed on the oscilloscope.

0. Press the 8620C CW pushbutton. Adjust the 86290B POWER LEVEL control for a + 10 dBm indication on the
power meter.

p. Adjust oscilloscope vertical control to position the dot to the center graticule of the oscilloscope. Adjust the
86290B POWER LEVEL control for a power increase of 0.3 dB as observed on the power meter. The area be-
tween this trace position and the center graticule represents a leveling tolerance of +0.15 dB. Reset minimum
power point to +10 dBm.

q. Press 8620C FULL SWEEP pushbutton. The minimum power point should be on the center graticule. The
highest point of the trace should be within the leveled variation limit established in step p.

Power Meter Leveling

SWEEP RF POWER
OSCILLATOR  PLUG-IN METER
B . :
0O 0 0O 0 Ol=Q © /(\]
p—N OSCILLOSCOPE ‘e >
- Q e
SWEEP RF exT
out our- | meur ReCORDERS INPUT
PUT OUTPUT
—
L »
BNC
TEE
10-dB THERMISTOR
L ATTENUATOR MOUNT
1 — - —

I.

Figure 4-9. Power Meter Leveling Test Setup

Connect equipment as shown in Figure 4-9. Allow 30 minutes warm-up time.

NOTE

The HP 432A Power Meter has a positive output.
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s.  Set controls as follows:

8620C:
BAND . . . Band 4
MODE ... ... AUTO
TRIGGER ... ... ., INT
TIME-SECONDS . . . ... ... ... . . ., 100 -10
TIME-SECONDS Vernier . ... ...................... ... Midrange
RF BLANKING/OFF (rearpanel) . ................... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) . ........... DISPLAY BLANKING
86290B:
RE ON
ALC . MTR
ACLGAIN . ..., Midrange

NOTE

For power meter leveling, sweep rates slower than 10 sec/sweep should
be used to ensure proper leveling due to the slow response time of the
thermistor sensor.

t.  Turn the 86290B POWER LEVEL control fully clockwise. Press the 8620C FULL SWEEP pushbutton. Posi-
tion the marker on the 8620C to the minimum power point as observed on the oscilloscope.

u.  Press the 8620C CW pushbutton. Adjust the 86290B POWER LEVEL control for a + 10 dBm as observed on
the power meter. Set the power meter range for indication in the upper half of the scale.

v.  Press the 8620C FULL SWEEP pushbutton. (Note sweep rate limitation of the thermistor sensor.) Observe
minimum and maximum power meter readings. Total variations should not exceed 0.3 dB.

4-11. RESIDUAL AM TEST
SPECIFICATION:
AM noise in a 100 kHz bandwidth (below fundamental at specified maximum leveled power): >55 dB.

DESCRIPTION:

The carrier signal from the 86290B Plug-In is amplitude modulated with a square wave from the 8620C Sweep Oscil-
lator. The modulated signal is used to establish a reference on the RMS Voltmeter that is 9 dB below the actual carrier
signal. The 9-dB reduction occurs because of the voltmeter response to a square wave and the square-law response of
the crystal detector. The modulation is removed and the magnitude of the Residual AM component is measured with
respect to the established reference.
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PERFORMANCE TESTS
SWEEP RF RMS
OSCILLATOR  PLUG-IN VOLTMETER
T — .
o 0o 0.0 ol= g o
O@== == =@ 0O (i)“.@
[a;
OUTPUT
10-dB CRYSTAL
ATTENUATOR DETECTOR
—{1—
2-FT CABLE
Figure 4-10. Residual AM Test Setup
EQUIPMENT:
Sweep Oscillator . . . . . oo HP 8620C
REPIUG-IN . . oo HP 86290B
RMS VOIMEIET  « o o o v v e v e oo e e e e e e m e e e s e s e e HP 3400A
10-dB AENUAtOT . . . o v« c o v v e e e e HP 8491B, Option 010
Crystal Detector . . . . .. .o HP 8470B, Option 012
2§00t BNCto BNCCable . .. ... ... HP 11086A

PROCEDURE:

a. Connect equipment as shown in Figure 4-10. Allow 30 minutes warm-up time. Set controls as follows:

8620C:

BAND . o o o o o e e e Band 4

CW MARKER POINtEr . . . . o oo oo e e e e oo e e e e 10.0 GHz

1kHz SQ WV/OFF (rearpanel) . . ... ........ooovee-n 1 kHz SQWV

RF BLANKING/OFF (rear panel) . . ... ... .. ... RF BLANKING
86290B:

RE o e e e ON

ALC o 0 e INT

b. Adjust 86290B for maximum specified leveled power. Press CW pushbutton.

NOTE

Any CW frequency between 2.0 GHz and 18.6 GHz may be used for this test.

c.  Set RMS voltmeter to a range that gives an on-scale indication. Note meter indication.
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d.  Set 8620C rear-panel 1 kHz SQ WV/OFF switch to OFF. Set RMS voltmeter to a range that gives an on-scale
reading. The difference between this reading and the reading in step c should be a minimum of 46 dB.

NOTE
A 46-dB decrease in the RMS voltmeter indication corresponds to a 55-dB
reduction in signal value. A correction factor of 9 dB is added because of the

RMS voltmeter response to a square wave and the square-law response of
the crystal detector.

4-12. SPURIOUS SIGNALS TEST
SPECIFICATION:

Test is measured in dB below fundamental at specified maximum power, 2.0 — 18.6 GHz.

Harmonically Related Signals . . . . ... ... ... .. ... . .. . . _ >25dB
Nonharmonics . ... .. ... .. ... . ... .. . . ... . . . . .. . >50dB
DESCRIPTION:

The RF signal is displayed on a spectrum analyzer to verify spurious signal output is down from the fundamental
frequency by the specified amount.

SWEEP RF
OSCILLATOR PLUG-IN

cOI—— | .
O O 0 O Of = q o
Q@@= == == Q@ - 80
RF
OuUTPUT
10-d8
ATTENUATOR
\ g
Figure 4-11. Spurious Signals, Test S etup
EQUIPMENT:
SweepOscillator . . . . ....... ... .. .. .. .. . ... . .. . HP 8620C
RFPlug-In . ... ... ... . .. . . HP 86290B
Spectrum Analyzer . ............. ... . ... .. ... .. .. .. HP 8566A
PowerMeter . ... .. ... ... ... ... ... ... .. .. ... HP 436A
PowerSensor . .. ... ... .. ... .. . . ... HP 8485A
10-dB Attenuator . . . ... ..... .. .. ... .. .. ... .. HP 8491B, Option 010
Adapter (APC3.5(®)toN(m)) . .. ......... ... .. .. .. HP P/N 1250-1744
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PROCEDURE:
a.  Connect Power Meter as shown in Figure 4-11. Allow 30 minutes warm-up time.

b. Set controls as follows:

8620C:
BAND & . o o o e e e e e 4
MODE . . o o o e e e e e MANUAL
86290B:
RE e e e e ON
ALC o o e e INT
FM-NORM-PL (rearpanel) . . . . ... . ..ot e NORM

c.  Adjust 86290B for leveled power with minimum power point set to + 10 dBm (+9.5 dBm for Option 004).

d. Connect spectrum analyzer input through 10-dB attenuator to 86290B RF OUTPUT connector. Adjust spec-
trum analyzer reference level to place fundamental signal on top horizontal graticule.

e. Rotate MANUAL control through its entire range while observing spectrum analyzer display from 2.0 GHz to
18.6 GHz. All harmonically-related signals should be greater than 25 dB down from fundamental and all non-
harmonic-related signals should be down greater than 50 dB.

NOTE

The spectrum analyzer can originate some mixing products that can appear
on the display. If a signal is in question, increase the spectrum analyzer
input attenuation by 10 dB, then return the attenuator to the original posi-
tion. If the signal in question originates in the spectrum analyzer, the level
will change by some amount other than 10 dB.

4-13. EQUIVALENT SOURCE SWR TEST

SPECIFICATION:

SWR: < 1.9 (for all bands, internally leveled, 50-ohm nominal impendance 2 — 18 GHz)
DESCRIPTION:

The wideband 86290B RF output signal is measured using a directional coupler, crystal detector, and oscilloscope.
The signal from the Plug-In contains (1) the initial signal from the oscillator, and (2) the reflected signal. The re-
flected signal is developed as follows: the original oscilloscope signal travels down the 10-cm airlines, sees the open,
and is reflected back to the source. If the reflected signal going into the RF OUTPUT connector sees a perfect 50-ohm
source match, no signal is reflected back out of the source. However, the greater the mismatch, the greater the re-
flected signal. The reflected signal adds and subtracts in ahd out of phase with the original oscillator signal and is dis-
played on the oscilloscope.
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SWEEP RF
OSCILLATOR PLUG-IN

— 0SCILLOSCOPE
° 292 -8o
|ce= = —e0 °--e0|
SWEEP | RF
out ouUTPUT
CRYSTAL NPT
COUPLED DETECTOR
Bt
DIRECTIONAL
COUPLER
APC.7 TO N
[ |__ovreur MALE ADAPTER 20-CM AIR LINES {2)
\ J
Figure 4-12. Equivalent Source Match SWR Test Setup
EQUIPMENT:
SweepOscillator . . . .. ... ... .. ... .. ... HP 8620C
RFPlug-In .. ... . HP 86290B
Oscilloscope . . . ... ... .. ... ... HP 1740A
Crystal Detector . . . ... ........ ... . . ... .. .. .. HP 8470B, Option 012
Directional Coupler . . . .. .. ... ... .. ... ... .. . HP 11691D, Option 001
20-cm Air Lines 2required) . ... ......... .. ... .. .. . . . HP 11567A
APC-7toNMale Adapter . .. ................. ... .. .. . HP 11525A
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PROCEDURE:

a. Connect equipment as shown in Figure 4-12. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND . . o e Band 4
TIME-SECONDS . . . . e e e 1-.01
TIME-SECONDS Vernier . . . . . . . . oo vv v Fully clockwise
DISPLAY BLANKING/OFF (rearpanel) . .. ... ................. OFF
RF BLANKING/OFF (rearpanel) . ... ................ RF BLANKING
86290B:
RE . e e ON
ALC . e e INT

b. Press 8620C MARKER SWEEP pushbutton. Adjust the 8620C START MARKER for 2.0 GHz and STOP
MARKER for 18.0 GHz. Adjust 86290B for leveled power and <25 mV maximum deflection as observed on
oscilloscope to ensure square-law ouput of crystal detector.

c.  Display swept power output trace on oscilloscope (Figure 4-13). Select largest V MAX/V MIN ratio on oscillo-
scope display and convert it to source SWR, using Figure 4-14. The SWR should be <1.9.

ZERO VOLT
REFERENCE

4

MAX 256 mV

Figure 4-13. Typical Pattern of a Swept SWR Measurement
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VMAX
VMIN

19—
18 —
1.7
16
s /
14 —
13
1.2
11—
1
1.00 1.25 1.50 175 2.00 2.25 2.50 2.75

SOURCE MATCH SWR

Figure 4-14. Graph for Converting Oscilloscope Trace to Source Match SWR
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4-14. EXTERNAL FREQUENCY MODULATION TEST
SPECIFICATION:

(86290B FM-NORM-PL Switch in FM position)

Modulation Frequencies Maximum Deviation

DCto 100 HZ . . o o v e e e e e e e *75 MHz

IOOHZto 2 MHZ . o . o o e e e e e e +5MHz
RELATED ADJUSTMENT:

Paragraph 5-19, FREQUENCY MODULATION BALANCE ADJUSTMENT.
DESCRIPTION:
The 86290B is modulated by an external signal source at 10 Hz, 100 Hz, 900 kHz, and 2.1 MHz. Deviation from low

modulation frequencies (10 Hz and 100 Hz) is measured directly by the spectrum analyzer. Deviation from high mod-
ulation frequencies (900 kHz and 2.1 MHz) is measured on the spectrum analyzer using the carrier-null method.

SWEEP RF FUNCTION
OSCILLATOR  PLUG-IN GENERATOR
T —— < : ’ :
c 0 0 0 Ol= Qg © 77
C@Pr= == =00 B X QUTPUT &‘:.m'n.n.‘ Y ;/
RAF ooy Dae
ouTPUT
10-dB
L ATTENUATOR
—{1
Figure 4-15. External Frequency Modulation Test Setup
EQUIPMENT:
Sweep Oscillator . . . . . ..o HP 8620C
REPlug-In . ... ..o HP 86290B
Function Generator . . . . .« v v o et vt e e e e e e e e HP 3312A
Spectrum ANAlyZer . . . .. ... c e HP 8566A
10-dB AenUAtOr . . . . v v v e e e e e e e e e HP 84918, Option 010
PROCEDURE:

a. Connect equipment as shown in Figure 4-15. Set 8620C LINE switch ON and allow 30 minutes warm-up time.
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b.  Set controls as follows:
8620C:
BAND . . ... Band 1
CWMARKER Pointer . . . ............ .. ... ... .. . . .. 4.1 GHz
RF BLANKING/OFF (rearpanel) ... ........... .. .. .. RF BLANKING
86290B:
RE ON
ALC .o INT
FM-NORM-PL (rearpanel) ........ ... ... ... ... .. . . .. . . . FM
c.  Press 8620C CW pushbutton. Adjust 86290B for specified maximum leveled power. Set function generator
frequency to 10 Hz and amplitude to minimum.
d.  Set spectrum analyzer Frequency Span to 500 MHz
Low Frequency FM
e.

Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while observ-

ing spectrum analyzer display.

NOTE

As modulation amplitude is increased, the trace will have linear deviation
as shown in Figure 4-16. Excessive modulation amplitude will cause non-
linear deviation as shown in Figure 4-17.

—120 MHz CENTER +120 MHz —160 MHz CENTER +120 MHz

DEVIATION FREQUENCY DEVIATION DEVIATION

FREQUENCY DEVIATION

Figure 4-16. Spectrum Analyzer Display Figure 4-17. Spectrum Analyzer Display
of Linear Frequency Modulation of Non-linear Frequency Modulation
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f.  Adjust frequency generator amplitude to produce maximum linear deviation as shown on spectrum analyzer.
Deviation should be greater than +75 MHz.

g.  Set function generator frequency to 100 Hz. Adjust function generator amplitude to produce maximum linear
deviation. Deviation should be greater than =75 MHz.

h. Repeat steps c through g for the bands and frequencies shown in Table 4-16.

High Frequency FM

i.  Set controls as follows:
8620C:

BAND . . ...........0 e e Band 1
CWMARKERPoInter . . ... ... ..o 4.1 GHz

j.  Adjust 86290B for maximum specified leveled power. Set function generator Frequency Span to 10 MHz.

k.  Set spectrum analyzer bandwidth to 30 kHz and scan width to 1 MHz/division.

. Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while observ-
ing spectrum analyzer display. Sidebands will appear and carrier amplitude will start to decrease. Increase func-
tion generator amplitude through first carrier null and up to second carrier null as shown in Figure 4-18. This
point is =5 MHz deviation.

m. Set function generator frequency to 2.1 MHz and amplitude to minimum. Increase function generator amplitude
to produce first carrier null as shown in Figure 4-19. This point is =5 MHz deviation.

n. Repeat steps j through m for bands and frequencies shown in Table 4-17.

Table 4-16. Low Frequency FM Table 4-17. High Frequency FM
BAND CW FREQUENCY BAND CW FREQUENCY
Band 2 9.2GHz Band 2 9.2GHz
Band 3 15.3GHz Band 3 15.3GHz
Band 4 10.3GHz Band 4 10.3GHz
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CARRIER CARRIER

Figure 4-18. Spectrum Analyzer Display of Second Figure 4-19. Spectrum Analyzer Display of First
Carrier-Null with 900 kHz Modulation Frequency Carrier-Null with 2.1 MHz Modulation Frequency

4-15. AMPLITUDE MODULATION TEST
SPECIFICATION:

All tests are referenced to the 86290B RF OUTPUT power set to the specified maximum power of +10 dBm
(+9.5 dBm for Option 004).

Internal AM:
RF Blanking (Selected by RF BLANKING/OFF switch) ON/OFF ratio >30dB
1 kHz Square Wave (Selected by 1 kHz SQ WV/OFF switch) ON/OFF ratio >25 dB

External AM:
27.8 kHz, =6V Square Wave ON/OFF ratio >30 dB
Symmetry 45/55
Attenuation for +5 Vdc Input >30 dB

RELATED ADJUSTMENT:

Paragraph 5-27 or 5-28, ALC ADJUSTMENTS.
DESCRIPTION

Internal AM is checked for RF blanking and 1 kHz square wave modulation on/off ratios. The ON/OFF ratio is deter-
mined by power level measurement in the ON and OFF conditions. External AM is checked with 27.8 kHz, 6V
square wave to ensure compatibility with the HP 8755A Swept Amplitude Analyzer. Sensitivity is checked by apply-
ing +5 Vdc and checking the resulting attenuation.
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FUNCTION GENERATOR
———e- FUNCTION
ext I GENERATOR
SWEEP RF
OSCILLATORy PLUG-IN « POWER SPECTRUM ANALYZER
p— METER
| . OUTPUT
- Q o) -
oo O lel
RF INPUT
QUTPUT
| POWER
SENSOR
ADAPTER
10-dB '
L ATTENUATOR H
— T ——— e
Figure 4-20. Amplitude Modulation Test Setup
EQUIPMENT:
Adapter (APC 3.5()) to N(m)) - -« - -« v oo e oo e HP P/N 1250-1744
Sweep Oscillator . . . . . .. ... HP 8620C
REPlug-In . ... . HP 86290B
DCPower Supply . . . .« v v v i HP 6214A
Power Meter . . . . . o o e e e e e HP 436A
POWET SENSOT & & o v v e e e e e e e e e e e e e e e e e e e e HP 8485A
Spectrum Analyzer . .. .. .. ... HP 8566A
OSCIlIOSCOPE . .« ¢ v v v i HP 1740A
Power Splitter . . . . . . . . ... HP 11667A
BNCTEE . . o v o e e e e e e e e e e e e e e HP 1250-0781
Function GEnerator . . . . v v v o o v e e e e e e e e e e e HP 3312A
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PROCEDURE:

a.  Connect equipment as shown in Figure 4-20 with DC Power Supply connected to EXT AM. Allow 30 minutes
warm-up time.

b.  Set controls as follows:

8620C:
BAND . . . Band 4
CWMARKER Pointer . . ... ... ... ... .. ... . .. ... ... . 10.0 GHz
AFPointer . .. ... ... 0.0 MHz
AFMultiplier . . . ... ... ... X 0.1
MODE . ... AUTO
TRIGGER . .. ... INT
TIME-SECONDS . . . ... .. 1-.01
TIME-SECONDS Vernier . . ... ..................... Fully clockwise
RF BLANKING/OFF (rearpanel) . . ... ...................... OFF

86290B:
ALC Function Switch A1S1 Position4 . . .. ... ... . ... ... ... ... . .. Up
ALC Function Switch AISI Position5 . . .. ... ... ... .... ... ... Down

RF Blanking

¢.  Set power supply and function generator for zero output. Press 8620CW pushbutton. Adjust 86290B for + 10
dBm output power (+9.5 dBm for Option 004).

d.  Set 8620C MODE switch to AUTO, TRIGGER switch to EXT, and RF BLANKING/OFF switch (rear panel)
to OFF. Press 8620C FULL SWEEP pushbutton.

e.  Set spectrum analyzer bandwidth to 10 kHz, scan width to 20 MHz/division, scan time to 5 ms/division, and
display sensitivity to 10 dB/division.

f.  Adjust spectrum analyzer to center RF carrier on display. Set reference level on spectrum analyzer. Set 8620C
RF BLANKING/OFF switch to RF Blanking and note difference in power level (ON/OFF ratio). ON/OFF ratio
should be greater than 30 dB. Set RF BLANKING/OFF switch to OFF.

+5 Attenuation

g.  Check reference level on spectrum analyzer. Set power supply to +5 Vdc and note difference in power level
(attenuation). Attenuation should be greater than 30 dB. Disconnect power supply from 8620C.

1 kHz Square Wave

h.  Calibrate oscilloscope for 10 dB/division sensitivity.

NOTE

The HP 8552B Spectrum Analyzer IF Section Vertical Output is calibrated to
10 dB/0.1 Vdc.
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i, Set 8620C 1 kHz SQ WV/OFF switch to 1 kHz SQ WV. Set spectrum analyzer bandwidth to 300 kHz and scan
width to zero. Note difference in power levels of ON and OFF periods as shown on oscilloscope. ON/OFF
ratio should be greater than 25 dB. Set 8620C 1 kHz SQ WV/OFF switch to OFF.

27.8 kHz Square Wave

j.  Connect Function Generator to 8620C EXT AM input. Set Function Generator for 27.8 kHz and adjust for £6V

output as shown on oscilloscope. Note difference in power levels of ON and OFF periods as shown on oscillo-
scope. ON/OFF RATIO should be >30 dB.

Symmetry

k. Observe ON period to OFF period ratio on oscilloscope. ON/OFF symmetry should be >45/55.
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Table 4-18. Performance Test Record (1 of 5)

Model 86290B

Hewlett-Packard

Model 86290B Test Performed By:

RF Plug-In

Serial Number: Date:

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-8. FREQUENCY RANGE AND

ACCURACY TEST
CW Mode Accuracy
d. CW MARKER setto low-frequency
of each band (Table 4-2).
Band 1 1.980 GHz 2.020GHz
Band 2 5.970GHz 6.030 GHz
Band 3 11.970 GHz 12.030 GHz
Band 4 1.920 GHz 2.080 GHz
e. CW MARKER pointer set to middle
of each band (Table 4-3).
Band 1 4.080 GHz 4.120GHz
Band 2 9.170GHz 9.230GHz
Band 3 15.270 GHz 15.330 GHz
Band 4 10.220GHz 10.380 GHz
f. CW MARKER pointer set to high-
frequency end of each band (Table 4-4).
Band 1 6.180GHz 6.220GHz
Band 2 12.370 GHz 12.430 GHz
Band 3 18.570 GHz 18.630 GHz
Band 4 18.520 GHz 18.680 GHz
Manual Sweep Accuracy
g. START MARKER pointer at low-
frequency end of each band (Table 4-5).
Band 1 1.970 GHz 2.030GHz
Band 2 5.960 GHz 6.040 GHz
Band 3 11.960 GHz 12.040 GHz
Band 4 1.920 GHz 2.080GHz

4-32



Model 86290B Performance Tests
Table 4-18. Performance Test Record (2 of 5)
PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-8. FREQUENCY RANGE AND
ACCURACY TEST (Cont’'d)
h. STOP MARKER pointer at high-frequency
end of each band (Table 4-6).

Band 1 6.170 GHz 6.230GHz
Band 2 12.360 GHz 12.440 GHz
Band 3 18.560 GHz 18.640 GHz
Band 4 18.520 GHz 18.680 GHz

Sweep Frequency Endpoint

Accuracy (Table 4-7).

m. Band 1LO +30MHz
n Band 1 HI +30MHz

Band2LO +40MHz
Band 2 HI +40MHz
Band3LO +40MHz
Band 3 HI +40MHz
Band4LO +80MHz
Band4 HI +80MHz

Marker Accuracy (Table 4-8).
Band 1 4.070 GHz 4.130 GHz
Band?2 9.170 GHz 9.230GHz
Band 3 14.970 GHz 15.030 GHz
Band 4 9.920GHz 10.080 GHz

4-9. FREQUENCY STABILITY TEST

Frequency Change with

Line Voltage

e. Line voltage 130 Vac

(Table 4-10).

Band 1 —100kHz +100kHz
Band 2 —100kHz +100kHz
Band 3 —100kHz + 100 kHz
Band 4 —100kHz +100kHz
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Table 4-18. Performance Test Record (3 of 5)

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-9. FREQUENCY STABILITY TEST (Cont'd)

f.  Line voltage 127 Vac
(Table 4-10).
Band 1 —100kHz +100kHz
Band 2 —100kHz +100kHz
Band 3 —100kHz +100kHz
Band 4 —100kHz +100kHz
Frequency Change with Power
Level Change (Table 4-11).
i. Band 1 —1MHz +1MHz
j- Band 2 —2MHz +2MHz
Band 3 —3MHz +3MHz
Band 4 —3MHz +3MHz
Frequency Change with 3:1
Load SWR (Table 4-12).
n. Band 1 —100kHz +100kHz
0. Band2 —200kHz +200kHz
Band 3 —300kHz +300kHz
Band 4 —300kHz +300kHz
Residual FM (Table 4-13).
I. Band 1 +10kHz
5. Band 2 *20kHz
Band 3 *+30kHz
Band 4 +30kHz
4-10. POWER LEVEL AND VARIATION
TEST
Internal Leveling
d. CW minimum power. +10.0dBm
J. Internal Leveling variation
(Table 4-15).
Band 1 +0.7dB
Band 2 +0.7dB
Band 3 +0.8dB
Band 4 +0.9dB
Crystal Detector Leveling
q. Variation limits. +0.15dB
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Table 4-18. Performance Test Record (4 of 5)

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-10. POWERLEVEL AND VARIATION
TEST (Cont'd)

Power Meter Leveling
v. Variation limits. - +0.15dB
4-11. RESIDUALAMTEST

d. Below fundamental at specified maximum
power. 55dB

412, SPURIOUS SIGNALS TEST

e. Harmonically related signals. 25dB

e. Nonharmonics. 50dB

4-13. EQUIVALENT SOURCE SWRTEST

¢. Source match SWR, 2-18 GHz. 1.9

4-14. EXTERNAL FREQUENCY
MODULATION TEST

Low Frequency FM (Table 4-16).

f. Deviation with 100 Hz modulation

Frequency.
Band 1 +75MHz
Band 2 +75MHz
Band 3 *75MHz
Band 4 +75MHz

g. Deviation with 100 Hz modulation

frequency.
Band 1 +*75MHz
Band 2 +75MHz
Band3 +75MHz
Band 4 +75MHz
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Table 4-18. Performance Test Record (5 of'5)
PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-14. EXTERNAL FREQUENCY
MODULATION TEST (Cont'd)
High Frequency FM (Table 4-17.)
1. Deviation with 900 Hz modulation
frequency (Figure 4-18).
Band 1 Correct
Waveform
Band 2 Correct
Waveform
Band 3 Correct
Waveform
Band 4 Correct
Waveform
m. Deviation with 2.1 MHz modulation
frequency (Figure 4-19).
Band 1 Correct
Waveform
Band2 Correct
Waveform
Band 3 Correct
Waveform
Band 4 Correct
Waveform
4-15. AMPLITUDE MODULATION TEST
e. RF Blanking ON/OFF Ratio 30dB
ON/OFF Ratio
i. 1kHZzSQWYV 30dB
27.8 kHz square wave 30dB
j- Symmetry 40% 60%
n. +5V Attenuation 30dB
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section provides adjustment procedures for
the Model 86290B RF Plug-In. These procedures
should not be performed as a routine maintenance pro-
cedure, but should be used (1) after replacement of a
part or component, or (2) when performance tests show
that the specifications of Table 1-1 cannot be met. Before
attempting any adjustment, allow 30 minutes warm-up
time for the instrument. Table 5-1 lists the adjustment
controls and the function of each control. The Factory
Selected Components are listed in reference designator
order in Table 5-2.

5-3. EQUIPMENT REQUIRED

5-4. Table 1-4 lists the equipment required for the
adjustment procedure. If the test equipment recom-
mended is not available, other equipment may be used
if its performance meets the “Critical Specifications”
listed in the table. The test setup used for an adjustment
procedure is referenced in each procedure.

5-5. FACTORY SELECTED COMPONENTS

5-6. Factory selected components are identified with
an asterisk on the schematic diagram. The range of their
values and functions are listed in Table 5-2. Selection of
their values is covered in the adjustment procedures.
Exact values of the components selected for the YTM
and YTO assemblies are recorded on the RF Section
casting.

5-7. SAFETY CONSIDERATIONS

5-8. Although this instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warnings
which must be followed to ensure safe operation and to
retain the instrument in safe condition (see Section I).
Service and adjustments should be performed only by
qualified service personnel.

| WARNING I

Any interruption of the protective

(grounding) conductor (inside or out-
side the instrument) or disconnecting
the protective earth terminal could
make this instrument dangerous. In-
tentional interruption is prohibited.

5-9. Any adjustment, maintenance, or repair of the
opened instrument under voltage should be avoided as
much as possible but, when necessary, should be per-
formed only by skilled persons who are aware of the
hazard involved.

5-10. Capacitors inside the instrument may still be
charged even if the instrument has been disconnected
from its source of supply.

5-11. Make sure that only fuses of the required cur-
rent rating and of the specified type (normal blow, time
delay, etc.) are used for replacement. Do not use re-
paired fuses or shortcircuited fuse-holders.

5-12. Whenever it is likely that the protection offered
by fuses has been impaired, the instrument must be
made inoperative and be secured against any unin-
tended operation.

| WARNING '

Adjustments described are per-
formed with power supplied to the
instrument while protective covers
are removed. Energy available at
many points can, if contacted, cause
personal injury. Any adjustments
made with the protective covers re-
moved should be performed only by
trained service personnel.

5-13. RELATED ADJUSTMENTS

5-14. Interactive control adjustments are noted in the
procedures. Table 5-3 indicates by paragraph numbers
the adjustments that must be performed if an assembly
has been replaced or repaired, or if an adjustment has
been made on an assembly.
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OSCILLATOR

S/N

IS INSTALLED IN THIS
INSTRUMENT. SELEC-
TED VALUES FOR A3
YTO DRIVER BOARD

S/N
IS INSTALLED IN THIS
INSTRUMENT. SELEC-
TED VALUES FOR A2
YTM DRIVER BOARD

ARE:
R 46

ARE:
R 60

R 47

R 65

R 48

R 73

R 49

R 74

R 59

R 76

MADE IN U.S.A.

R 79

MADE IN U.S.A.

RF ALIGNMENT PROCEDURE

NOTE: This is an abbreviated procedure. For complete adjustment
procedures, see Section V in Operating and Service Manuat. Allow
30 minute warmup before adjustment. For tracking adjustment only,
go directly to step 2.

1. FREQUENCY ACCURACY, A3 BOARD ADJUSTMENTS
Monitor AUX OUT frequency with counter. Select specified band.
Adjust CW and CW VERNIER for indicated voltage between 86290B
A5TP1 and 8620C |A4 GND REF. Adjust specified controls at top

of A3 board for indicated AUX OUT frequency. Always adjust LO
control first.

BAND

ASTPt A3 BOARD
(VOLTS) ADJUSTMENTS
0.000 Band1LO
10.000 Band 1 Hi

0.000 Band2LO
10.000 Band 2 HI
0.000 Band3LO
10.000 Band 3 HI

2. TRACKING, Az BOARD ADJUSTMENTS

AUX OUT
FREQUENCY
2.000 GHz
6.200 GHz
3.000 GHz
6.200 GHz
4.000 GHz
6.000 GHz

WWN N =

Set PEAK control to mechanical center. Monitor unleveled RF
OUTPUT power with swept display or power meter. Select BAND 1 ,
2.0 - 6.2 GHz, and adjust BAND 1 LO control at top of A2 board for
maximum power over lower portion of band. Then adjust BAND 1 Hi
control for maximum power over upper portion of band. Repeat
procedure for BAND 2 and BAND 3. Always adjust LO control first.

MADE IN US.A.

5-2

Figure 5-1.

RF Section Labels for YTO and YTM Factory Selected Components

and Abbreviated RF Alignment Procedure
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Adjustments

Table 5-1. Controls Listed in Adjustment Sequence (1 of 2)

Adj.Para. | Ref.Des. Schematic Name Function

5-19 A4RI16 BAL Adjusts for zero frequency offset.

5-20 AS5RI1 OFFSET ADIJ Adjusts for zero frequency control voltage offset at low
end of Band 1.

5-20 ASR2 BAND 1 HI Adjusts for frequency control voltage of 10.000 Vdc at
highend of Band 1.

5-20 ASR4 BAND2B Adjusts frequency control voltage in Band 2.

5-20 ASR3 BAND2A Adjusts frequency control voltage in Band 2.

5-20 ASR6 BAND3B Adjusts frequency control voltage in Band 3.

5-20 ASRS BAND3 A Adjusts frequency control voltage in Band 3.

5-21 A6R2 LO Adjusts 6.2 GHz switchpoint.

5-21 A6R6 HI Adjusts 12.4 GHz switchpoint.

5-22 A3R44 ZERO Adjusts Band Switch Amplifier A3U2 offset voltage.

5-22 A3R4 BAND1LO Adjusts low-end frequency of Band 1.

5-22 A3R8 BAND2LO Adjusts low-end frequency of Band 2.

5-22 A3R26 BAND3LO Adjusts low-end frequency of Band 3.

5-22 A3R3 BAND 1 HI Adjusts high-end frequency of Band 1.

5-22 A3R7 BAND2HI Adjusts high-end frequency of Band 2.

5-22 A3R25 BAND 3 HI Adjusts high-end frequency of Band 3.

5-23 A2R27 ZERO Adjusts Band Switch Amplifier A2U1 offset voltage.

5-23 A2R2 BAND1LO Adjusts for maximum power at low-end of Band 1.

5-23 A2R1 BAND 1 HI Adjusts for maximum power across Band 1.

5-23 A2R4 BAND2LO Adjusts for maximum power at low end of Band 2.

5-23 A2R3 BAND 2 HI Adjusts for maximum power across Band 2.

5-23 A2R39 BAND 2LOBIAS Adjusts for maximum power at low end of Band 2.

5-23 A2R38 BAND 2 HI BIAS Adjusts for maximum power across Band 2.

5-23 A2R6 BAND3LO Adjusts for maximum power at low end of Band 3.

5-23 A2RS BAND 3 HI Adjusts for maximum power across Band 3.

5-23 A2R41 BAND 3 LOBIAS Adjusts for maximum power at low end of Band 3.

5-23 A2R40 BAND 3 HI BIAS Adjusts for maximum power across Band 3.

5-25 AlOAIR4 OFFSET Adjusts YTM Bias for maximum power in Bands 2 and 3.

5-26 A2R32 M, Adjusts magnitude of delay compensation offset.

5-26 A2R31 Mg Adjusts magnitude of delay compensation slope.

5-26 A2R25 tg Adjusts risetime of delay compensation slope.

5-3
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Table 5-1. Controls Listed in Adjustment Sequence (2 of 2)
Adj.Para. | Ref.Des. Schematic Name Function

5-26 A2R26 to Adjusts risetime of delay compensation offset.

5-26 A3R20 My Adjusts magnitude of delay compensation offset in Band 1.

5-26 A3R21 Mg Adjusts magnitude of delay compensation slope in Band 1.

5-26 A3R6 tg] Adjusts risetime of delay compensation slope in Band 1.

5-26 A3R5 tol Adjusts risetime of delay compensation offset in Band 1.

5-26 A3R34 My3 Adjusts magnitude of delay compensation offset in Band 3.

5-26 A3R35 M3 Adjusts magnitude of delay compensation slope in Band 3.

5-26 A3R28 te3 Adjusts risetime of delay compensation slope in Band 3.

5-26 A3R27 to3 Adjusts risetime of delay compensation offset in Band 3.

5-26 A2RS5 COMP BREAK Adjusts frequency at which fade-in compensation

POINT is activated.

5-26 A2R57 COMP MAG Adjusts magnitude of fade-in compensation.

5-26 A2R67 TIME 2 Adjusts for sweep speed related power variations in Band 2
portion of Band 4.

5-26 A2R68 TIME3 Adjusts for sweep speed related power variation in Band 3
portion of Band 4.

5-27 AIR60 SYMMETRY Sets lower limit of closed loop operation for ALC.

5-27 AIR7 LOLEVEL CLAMP Sets power at maximum CCW setting of front-panel
POWER LEVEL control.

5-27 AIR29 Fl Adjusts flatness at low end of band.

5-27 AIR36 Gl Adjusts flatness at low end of band.

5-27 AlR42 F2 Adjusts flatness at high end of band.

5-27 AIRS5 G2 Adjusts flatness at high end of band.

5-27 AIR75 PIN UPPER CLAMP Sets maximum available current to modulator.

5-27 AIR71 GAIN SHAPING Adjusts flatness across band with no oscillations.

5-27 AIRIO UPPER POWER Sets power at most CW setting of front-panel POWER

CLAMP LEVEL control with internal A1S! position #3 OFF (Down).

5-27 AIR59 GAIN PRESET Sets range of front-panel ALC GAIN control.

5-28 A6R2 LO Adjusts 6.2 GHz switchpoint.

5-28 A5R2 BAND 1 HI Adjusts 6.2 GHz switchpoint.

5-28 AG6R6 HI Adjusts 12.4 GHz switchpoint.

5-28 ASR6 BAND3B Adjusts 12.4 GHz switchpoint.

5-29 A3R63 C Offsets FREQ REF output voltage.

5-29 A3RS5 B Adjusts FREQ REF output voltage at high end.

5-30 A4R46 NONAME Selected for YTO/YTO Driver FM sensitivity match.




Model 86290B Adjustments
Table 5-2. Factory Selected Components
Ref. Desig. Function Range of Values
*A2R60 Coarse adjustment of YTM reference resistor 100-2000 ohms
*A2R65 Coarse adjustment of YTM reference resistor for lower end of 500-25K ohms
frequency range.
*A2R73 Linearity Compensation 5000 ohms —open
*A2R74 Linearity Compensation 5000 ohms —open
*A2R76 Linearity Compensation 5000 ohms —open
*A2R79 Linearity Compensation 5000 ohms — open
*A3R46 Linearity Compensation 50K — 1M ohms
*A3R47 Linearity Compensation 10-100K ohms
*A3R48 Linearity Compensation 10—-100K ohms
*A3R49 Linearity Compensation 50K — IM ohms
*A3R59 Coarse Frequency Adjustment 100 - 5000 ohms
*A4R46 FM Sensitivity Adjustment 13.3 316 ohms
*AIR88 Level Control of RFBLANK 0-5000 ohms

* Actual value selected is recorded on RF Section casting.

Table 5-3. Adjustments By Assemblies

Assembly Changed

Adjustment Sections to be Performed

Al
A2
A3/A9
A4
A5
A6
A7
A8
Al0
All
Al2
ATI1
CRI1
DC1

5-27

5-23 and 5-26

5-22,5-26 and 5-29

5-19 and 5-30

5-20and 5-28

5-21 and 5-28

No adjustment necessary
No adjustment necessary
5-25and 5-27

5-27

5-27

No adjustment necessary
5-27

5-27

*NOTE: Assemblies A3 and A9 replaced together. Order HP Part Number 86290-60065.
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5-15. ABBREVIATED RF ALIGNMENT
PROCEDURE

5.16  An abbreviated RF alignment procedure is at-

tached to the casting of the RF Section. This procedure °

may be used in lieu of the complete tracking and fre-
quency adjustments in paragraph 5-23. It can be used
when (1) there is a decrease in CW power, (2) power
decreases when changing sweep speeds, or (3) when the
PEAK control does not have enough range to optimize
output power. Changes in frequency accuracy may also
be corrected with this procedure. Use of this abbreviated

Model 86290B

procedure is to be limited to minor adjustments only. If
the indications point to extensive trouble, see the com-
plete adjustment procedures or refer to Section VIII for
service and troubleshooting. Figure 5-1 shows the ab-
breviated RF alignment procedure.

5-17. LOCATION OF TEST POINTS
AND ADJUSTMENTS

5-18.  Each adjustment test contains one or more
figures calling out appropriate test point and adjustment
locations.

ADJUSTMENTS

5-19. FREQUENCY MODULATION BALANCE ADJUSTMENT

REFERENCE:

Service Sheet 4, FREQUENCY MODULATION ASSEMBLY.

Sets voltages to establish zero frequency offset.

DIGITAL VOLTMETER

OSCILLOSCOPE

i —

VERT INPUT
A
SWEEP
OSCILLATOR v
g - RF PLUG-IN FREQUENCY
] . COUNTER
© 90 0 o o~ g o
e = —9 G - eo0 INPUT
10-dB
SWEEP OUTPUT LRF OUTPUT ATTENUATOH
{T - /

Figure 5-2. Modulation Balance Adjustments Setup
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ADJUSTMENTS
EQUIPMENT:
Sweep Oscillator . . . .. .. ... . . HP 8620C
RFPlug-In . ... .. ... HP 86290B
Digital Voltmeter . . ... ...... ... ... HP 3456A
Frequency Counter . . ... ...... ... ... HP 5343A
OscilloSCOPE .« . o o o oo e HP 1740A
10-dB Attenuator . . . . . ... ... e HP 8491B, Option 010
PROCEDURE.:

a. Press 8620C LINE switch to ON and select Band 4. Allow 30 minutes warm-up time.
b. Press 8620C CW pushbutton. Adjust the CW MARKER for 10.3 GHz.

c.  Connect digital voltmeter to A4TP2 and connect ground to A4TP4. Adjust A4 BAL control A4RI16 for digital
voltmeter indication of 0.00 Vdc =0.01 Vdc.

<
— R2a }— R22 |- g
— 1 Ri8 |—
Al R26 = 313
— R — I — AT @ e
g SALE —{ R }—
— r3 I prven B
—{ Reg
728 a1 |
— R36
A35 CRI
CR4 +
— w1 —{ Ras — =
— R — Ra4 |—
Ra
— Rg —{ Ra2 0
— 5]
| =
8
v e T e S
K1 ©
+4 e
—{ R7 }— — 11 —
— Rre +—
=1 = ] -
IR parvany NI CR2
231
= S

Figure 5-3. Frequency Modulation Balance Adjustment Locations
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ADJUSTMENTS

5-20. SWEEP CONTROL ADJUSTMENTS
REFERENCE:

Service Sheet 5, SWEEP CONTROL ASSEMBLY.
DESCRIPTION:

Set ramp voltages to establish proper frequencies.
EQUIPMENT:

Use test setup in Figure 5-2.

A5

BAND 2 BAND 3
—— —— CAL-NORM

A B A B SWITCH

AiAl“-—ﬁ?

n e
PPP999999999¢
&§$§$§$§$$$
OEEE E®®q0q0
PPPPPP9PPP g B F 8 ”
53888  ddd
3bdbdddddb?PPP?
Be8EE B
bdddbd
" peee |
boddid

[ -

Figure 5-4. Sweep Control Adjustment Locations

PROCEDURE:

a.  Select Band 1, Press CW and CW VERNIER pushbuttons. Set NORM-CAL switch A5S1, at top of A5 Sweep
Control Board, to CAL (towards front panel).
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ADJUSTMENTS

b. Connect digital voltmeter to ASTPI; ground lead to ASTP3 (FREQ REF GND). Adjust 8620C CW MARKER
and CW VERNIER controls for digital voltmeter indication of 0.000 Vdc £0.001 Vdc.

c.  Connect digital voltmeter to ASTP2. Adjust A5 OFFSET A5RI for 0.000 Vdc £0.001 Vdc.

d. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +2.530
Vdc +0.001 Vdc.

e. Connect digital voltmeter to ASTP2. Adjust A5 Band 1 HI ASR2 for +10.000 Vdc +0.001 Vdc.
f.  Select Band 2.

g.  Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 3.921 Vdc
+0.001 Vdc.

h. Connect digital voltmeter to ASTP2. Adjust AS Band 2 B A5R4 for +3.921 Vdc £0.001 Vdc.

i.  Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 6.265 Vdc
+0.001 Vdc.

j.  Connect digital voltmeter to ASTP2. Adjust A5 Band 2 A ASR3 for +10.000 Vdc £0.001 Vdc.
k. Repeat steps g through j to minimize errors due to control interactions.
1. Select Band 3.

m. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +10.000
Vdc +0.001 Vdc.

n.  Connect digital voltmeter to ASTP2. Adjust A5 Band 3 B A5R6 for +10.000 Vdc +0.001 Vdc.

o. Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 6.265 Vdc
+0.001 Vdc.

p. Connect digital voltmeter to ASTP2. Adjust A5 Band 3 A ASRS for +0.606 Vdc +0.001 Vdc.
q. Repeat steps m through p to minimize error due to control interactions.
r.  Set 86290B NORM-CAL switch A5S1 to NORM position.

s.  Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 0.000 Vdc
+0.001 Vdc.

t.  Connect digital voltmeter to ASTP2. Digital voltmeter should indicate 0.000 Vdc +0.005 Vdc for 8620C set to
Band 1, Band 2, or Band 3.

u.  Connect digital voluneter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +10.000
Vdc +0.001 Vdc.

v.  Connect digital voltmeter to ASTP2. Digital voltmeter should indicate +10.000 Vdc +0.005 Vdc for 8620C set
to Band 1, Band 2, and Band 3.
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ADJUSTMENTS

5-21. STOP SWEEP ADJUSTMENTS
REFERENCE:

Service Sheet 6, STOP SWEEP ASSEMBLY.
DESCRIPTION:

Adjust 86290B for proper sequential sweep operation.
EQUIPMENT:

Use test setup in Figure 5-2.

[

Figure 5-5. Stop Sweep Adjustment Locations
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ADJUSTMENTS
PROCEDURE:
a. Set controls as follows:
8620C:

BAND . . e e e e e Band 4
MODE . . . e e AUTO
TRIGGER . . . . e e INT
TIME-SECONDS . . . . . e e 1-.01
TIME-SECONDS Vernier . . .. ... ... Fully clockwise

b. Press 8620C LINE pushbutton ON. Press CW pushbutton. Set CW MARKER to low end of scale.

c.  Connect digital voltmeter to A6TPS5; ground lead to ASTP3 (FREQ REF GND).

d.  Adjust A6 LO control A6R2 for digital voltmeter indication of 2.530 Vdc +0.002 Vdc.

e.  Connect digital voltmeter to AGTP3. Adjust A6 HI control A6R6 for +6.265 Vdc +0.002 Vdc.

f.  Press 8620C FULL SWEEP pushbutton. Connect oscilloscope Channel A to A6TP2 and Channel B to A6TP4.

Display should appear as shown in Figure 5-6. Time durations shown are typical; actual times measured may
vary slightly.

80ms 9.2ms 60ms 13.6ms 80ms 123ms 2.0ms 4.8 ms

\\I/L

ABTP2

ABTP1 {

Figure 5-6. Stop Sweep Timing Waveform
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ADJUSTMENTS

5-22. YTO FREQUENCY RANGE ADUSTMENTS
REFERENCE:

Service Sheet 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY.
DESCRIPTION:

Set endpoint frequencies for each band.

EQUIPMENT:

Use adjustment test setup in Figure 5-2.

A3

BAND 1 BAND 3 BAND 2
L0 HI L0 HI 7 T wr ZERO
\ o1 // ~

\
/s [0
§§ R3 R7 R26| [R25 I
+

Yomeoa
C4
=5
OF 00 Q
c7

.QQ

— R13 }—
— Ri17 p~—
— R31 p—

Cc10

-
(7o |

—{ R
Rag_—
R50 p—
Q

CR1
CR2
—{ Ras p—

R38 }—
Rl }—

VR1
—{ R36

R57

Figure 5-7. YTO Frequency Range Adjustment Locations
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ADJUSTMENTS

Adjustments

PROCEDURE:

(1)
()
(3)
“4)
&)

NOTE

If A3 YTO Drive Assembly of A3U2 Band Switch Amplifier has been re-
placed, perform the following adjustments. If not, go to step a and proceed
with YTO Frequency Adjustments.

With 8620C LINE switch OFF, remove AS SWEEP CONTROL Assembly.

Press 8620C LINE switch ON.

Connect DVM HIGH lead to A3TP1 and LOW lead to A3TP3.

Adjust A3 ZERO control A3R44 for DVM indication of 0.0000 Vdc —0.0001 Vdc.

Press 8620C LINE switch OFF. Reinstall A2 SWEEP CONTROL Assembly.

a. Press 8620C LINE switch ON. Press CW and CW VERNIER pushbuttons. Select Band 1.

b. Connect digital voltmeter to ASTPI; ground lead to ASTP3 (FREQ REF GND).

c.  Adjust CW MARKER and CW VERNIER controls for digital voltmeter indication of 0.000 Vdc * 0.001 Vdc.

d. Adjust A3 Band 1 LO control A3R4 for a frequency counter indication of 2.000 GHz =1 MHz.

e. Select Band 2. Adjust A3 Band 2 LO control A3R26 for 6.000 GHz =1 MHz.

f.  Select Band 3. Adjust A3 Band 3 LO control A3R26 for 12.000 GHz =1 MHz.

g.  Adjust 8620C CW MARKER and CW VERNIER controls for a digital voltmeter indication of +1.000 Vdc =
0.001 Vdc.

h. Select Band 1. Adjust A3 Band 1 HI control A3R3 for a frequency indication of 6.200 GHz =1 MHz.

i.  Select Band 2. Adjust A3 Band 2 HI control A3R7 for 12.400 GHz +1 MHz.

j.  Select Band 3. Adjust A3 Band 3 HI control A3R25 for a frequency indication of 18.6000 GHz +1 MHz.

k. Repeat steps c through j until adjustment errors between voltage and frequency readings are at a minimum.
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ADJUSTMENTS

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS
REFERENCE:

Service Sheet 2, YIG TUNED MULTIPLER DRIVER ASSEMBLY.
DESCRIPTION:

Adjusts YTM tracking for optimum power across the band at slow sweep speeds.

100K(2 FUNCTION GENERATOR

( A4TP2 } A3TP3 fin s rraan

P RF s

n * 1] PLuG- k
0 0 0 0 o= ¢ I VPP
O@= == =Q@0O| © .. ® 0 E'{ BNC TEE
FM INPUT
SWEEP
OSCILLATOR
QSCILLOSCOPE
K¢ |
CHANNEL A INPUT CHANNEL B INPUT J

\__ J -

Figure 5-8. Function Generator Amplitude Adjustment Setup

EQUIPMENT:
SweepOscillator . . . . ......... .. ... ... HP 8620C
RFPlug-In . ... ... .. . .. HP 86290B
Swept Amplitude Analyzer . ... ........ ... ... . ... . ..... HP 8755C
Display . .. ... ... HP 182T
Detector . . . ... . ... .. HP 11664A
10-dB Attenuator . . .. ... ... HP 8491B
Function Generator . . ... ... .. ... ... . ... ... ... ... .... HP 3312A
Digital Voltmeter . . ... ... ...... ... ... .. .. ..., ..... HP 3456A
Oscilloscope . . ... ... .. .. HP 1740A
10-dB Attenuator . . . ... ... HP 8491B, Option 010
ExtenderBoard . . ... ... ... . ... . ... . . ....... HP P/N 86290-60020
100kQ Resistor . ... ... ... ... ... HP P/N 0698-7284
2KQ Resistor . . . ... HP P/N 2100-3413
SOKQ Resistor . .. .. .. HP P/N 2100-3760
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ADJUSTMENTS

NOTE

The following procedure assumes YTO Frequency Range Adjustments in
Paragraph 5-22 have been performed.

PROCEDURE:
a. Press 8620C LINE switch OFF. Remove top cover.

b. Remove the 86290B A4 FM Driver Board, place cellophane tape on pins 8 and 9, and reinstall board. This al-
lows the YTO to be frequency modulated without modulating the YTM.

c. Place 86290B A2 YTM Driver Board on an extender.

d.  Set controls as follows:

8620C:
MODE . . . . e MANUAL
86290B:
RE . ON
ALC . e EXT
POWERLEVEL . .. ... ... ... i Fully clockwise
PEAK . . e Midrange
SLOPE-OFF . . . . . e e e OFF
FM-NORM-PL (RearPanel) ... ..... ... ... ... . ........... FM
3312A:
RANGEHzZ . . . .. . . e 1
FREQUENCY . . . . . e e e 3
FUNCTION ... ... . . . . e TRIANGULAR WAVE
AMPLITUDE . . . . . e e 10
LINE . . . e OFF
1740A:
AUTO-NORM . . . . . e AUTO
AVvSB . e IN
POS-NEG . . .. e NEG
AC-DC . . e DC

DC couple Channels A and B
8755C, Channel 1:

REFERENCELEVEL . ... . ... . . ... ... i +00
REFERENCE LEVEL VERNIER . .. ... .. ................... OFF
dB/DIV . e 5
REFERENCE POSITION . . . .. .. ... IN
VIDEOFILTER . ... .. .. i ouT
182T:
MAGNIFIER . . . . . .. e X1
DISPLAY . . . . e EXT
EXTCOUPLING . ... .. . . e DC
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ADJUSTMENTS

NOTE

DO NOT change PEAK control setting during this adjustment.

NOTE

If A2 YTM Driver Assembly or A2U1 Summing Amplifier has been replaced,
perform the following adjustment. If not, go to step e.

YTM Tracking Offset Adjustment
(1) Connect DVM with HIGH lead connected to A2TP1 and LOW lead to A2TP3.

(2) Remove A5 SWEEP CONTROL Assembly. Press 8620C LINE switch ON. Allow the equipment 30
minutes to warm up.

(3) Adjust A2 ZERO control A2R27 for DVM indication of 0.0000 Vdc +=0.0001 Vdc.
(4) Press 8620C LINE switch to OFF. Reinstall A5 SWEEP CONTROL Assembly.
€.  Connect equipment as shown in Figure 5-8 (100kQ2 Resistor connected from A4TP2 to A3TP3).

f.  Press 8620C LINE switch and 3312A LINE switch ON. Press the 8620C CW pushbutton. Select Band 1 and
adjust the CW control to 4.1 GHz. Allow the equipment 30 minutes to warm up.

g.  Adjust the 3312A AMPLITUDE VERNIER so that the AMPLITUDE is just below the point of overdriving the
FM amplifier. (See figure 5-9 for output waveform.) DO NOT change the 3312A AMPLITUDE CONTROL

beyond this step.
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ADJUSTMENTS

bt
+

. .

: :l.
'/ N
-

TS U T POWYN
\ARE BASES

dbbtodd-
e

S

FOTeS FUSTY FTE W
AR SSRE AR RE RS
. .
. .
.E .

Salid line shows FM amplifier not being over-
driven. Output waveform will extend to
dotted lines when amplifier is overdriven.

Figure 5-9. FM Amplifier Output

h. Connect the equipment as shown in Figure 5-10. Be sure that the 100k Resistor is still connected.

SWEEP AMPLITUDE FUNCTION GENERATOR
ANALYZER/
DISPLAY
EXT INPUT
J:d;] BNC TEE
A MODULATOR DRIVE

\_ ./

AM INPUT} ‘ FM INPUT

oS | .
_qo

o
[ Jo ?,..@

RF OUTPUT
10-dB
DETECTOR ATTENUATOR
=

o ©

Figure 5-10. YTM Frequency Tracking Adjustment Setup
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ADJUSTMENTS

A2

BAND 1 BAND 2 BAND 3

LO HI T? Lo HI
X

\@
# iul!- II[; i

Ri3
R11 us

| R18_]
| Ri6_]

@@@d * h I<V

4 Ras F
{ R4 F

wg
@

o
4R}
4 Ra3 F

R28
TF 0 cle}
t [~BAND 3
0 ] LO BIAS
VR1
BAND 2
LO BIAS
BAND 3
H! BIAS
CoMP comp BAND 2
MAG BREAK HI BIAS
POINT

Figure 5-11. YTM Tracking Adjustment Locations
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ADJUSTMENTS

i,  Center Reference line on the 182T display. Adjust the 182T EXT VERNIER (horizontal) for a full
10 cm display. Press CHANNEL 1 A DISPLAY switch on the 8755C.

j.  Adjust 3312A FREQUENCY until a single trace is obtained. Display should be similar to that shown in Figure 5-12.

R
e

Figure 5-12. Typical Output Waveform Displays YTM Bandpass

NOTE

If this adjustment is being performed due to replacement of A12 YTM As-
sembly or the A2 Driver Assembly, proceed with step k. If adjustment is
being performed for reasons other than A12 YTM Assembly or A2 YTM
Driver Assembly replacement, go to step p.

k. Replace A2R60 with a 2kQ pot, and A2R65 with a 50k2 pot. Center pot adjustments. Center band tracking
adjustments A2R1 through A2R6.

1. Select BAND 2 and BAND 3 alternately and adjust the 2k pot until the YTM bandpasses of BAND 2 and BAND
3 are centered. If centering the bandpasses is not possible, adjust them so that they are equidistant from the cen-
ter of the display.

m. Select BAND 1. Adjust the 50k pot until the YTM bandpass is centered on the display.

n. Repeat steps | and m once to ensure the YTM bandpasses of Bands 1 through 3 are as close to the center of the
display as possible.

o. Remove pots, measure resistance, and replace with fixed resistors.
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ADJUSTMENTS

Model 86290B

NOTE

During this adjustment, a power drop-out at the peak of the bandpass may
occur (See Figure 5-13). This is caused by an undesired oscillation of the
YTM'’s YIG sphere called squegging.

if squegging occurs, complete this adjustment procedure and then press
CW on the 8620C. Manually sweep Bands 1 through 3 and determine the
frequency at which squegging occurs. Connect a spectrum analyzer to the
RF OUTPUT of the 86290B. Adjust the 86290B for + 10 dBm, and determine
if squegging still occurs at the frequency it was observed. (On a spectrum
analyzer, squegging will be seen as a spurious signal similar to that shown
in Figure 5-14. This signal must be >50 dB below the fundamental signal.) If
squegging still occurs, and exceeds specifications, the YTM may have to be
replaced.

NOTE

During steps p through u, monitor the power at the peak of the YTM
bandpass. Readings should stay above +10 dBm. If power drops below
+ 10 dBm, and is not squegging related (see note above), perform the YTM
BIAS CONTROL Adjustment procedure. If the output power is still low,
troubleshoot to faulty RF component.

et
et

Figure 5-13. Typical Output Waveform. Displays Drop-Out at Peak of YTM Bandpass When Squegging Occurs
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b) Waveform when squegging occurs, Power at peak is below
. ) maximum specified power because squegging causes drop
a) Waveform when output is leveled. No squegging. in output power. Also note higher sidebands.

Figure 5-14. Typical Output Waveforms For an 86290B As Seen On a Spectrum Analyzer

Press FULL SWEEP on the 8620C.

Adjust the 8620C MANUAL sweep vernier fully counterclockwise. Select Band 1. Adjust Band 1 LO Control
A2R?2 for optimum tracking. (YTM bandpass centered on display at low frequency end of Band 1.)

Adjust the 8620C MANUAL sweep vernier fully clockwise. Adjust Band 1 HI Control A2R1 for optimum
tracking at high end of Band 1.

Select Band 2. Using Band 2’s adjustments, repeat steps q andr. (Band 2’s LO Control is A2R4 and HI Control
is A2R3.)

Select Band 3. Using Band 3’s adjustments, repeat steps q and r. (Band 3’s LO Control is A2R6 and HI Control
is A2RS.)

Repeat steps p through t until the best tracking is obtained in all bands. This is done because of interaction
between the adjustment pots.
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Disconnect Function Generator and remove 100k} resistor. Disconnect 8755C EXT INPUT and reconnect it
to 8620C SWEEP OUTPUT.

Press 8620C FULL SWEEP pushbutton. Set controls as follows:

8620C:
MODE ... ... ... AUTO
TIME-SECONDS . . ... ... ... . ... . . .. . .. .. . ... . 1-.1
TIME-SECONDS VERNIER . ............... .. .. ... . . MIDRANG
TRIGGER .. .. ... . . INT

Select Band 2. Adjust Band 2 LO BIAS A2R39 and Band 2 HI BIAS A2R38 for maximum power across Band 2.
Select Band 3. Adjust Band 3 LO BIAS A2R41 and Band 3 HI BIAS A2R40 for maximum power across Band 3.

Repeat steps x and y for optimum power in Band 2 and Band 3. Minimum power point should be >+ 10 dBm.

NOTE

Remember to remove the cellophane tape from pins 8 and 9 of the 86290B
A4 board.
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5-24. YTM SLOW SPEED TRACKING ADJUSTMENTS (ALTERNATE PROCEDURE)
REFERENCE:

Service Sheet 2, YIG TUNED MULTIPLIER DRIVER ASSEMBLY.

DESCRIPTION:

Adjusts YTM tracking for optimum power across all bands at slow sweep speeds.

DIGITAL VOLTMETER OSCILLOSCOPE

A2 YTM DRIVER
BOARD ON EXTENDER- |

SWEEP
OSCILLATOR
e (e— - | B POWER
PEN LIFT 6 5 0 0 o = o PLUG-IN uSENSOR
c222°-8° ADAPTER [
ce— = —® L eo CRYSTAL
Py DETECTOR Q
SWEEP RF 10-dB
OUT[ LOUTPUT ATTENUATOR |
— < J
-
__J
Figure 5-15. YTM Slow Speed Tracking Adjustments Setup
EQUIPMENT:

Sweep Oscillator . . . . .. ... .. HP 8620C
RFPlug-In . ... ... ... HP 86290B
Power MEter . . . . o o o e e e e e e e e e HP 436A
POWEE SENSOT © « « v o e e e e e e e e e e e e e HP 8485A
Digital Voltmeter . . . . ... ... ... ... HP 3456A
Crystal Detector . . . ... ... ... HP 8470B, Option 012
OscilloSCOPE . . . o v oo HP 1740A
[0-dB Attenuator . . . . . . oo i e HP 8491B, Option 010
Extender Board . ... . ... ...« .. ... ..o HP P/N 86290-60020
Adapter (APC3.5()toN(m)) .. ................... HP P/N 1250-1744
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NOTE

The following procedure assumes YTO Frequency Range Adjustments in
Paragraph 5-22 have been performed.

PROCEDURE:

a.

Set controls as follows:

8620C:

86290B:

BAND . .. Band 3
MODE .. ... .. . AUTO
TRIGGER .. . ... .. INT
TIME-SECONDS . . ... ... .. ... . ... d-.01
TIME-SECONDS Vernier . ... ................. Fully counterclockwise
LINEswitch . ... ... . . .. .. . . OFF
RE ON
ALC o INT
POWERLEVEL . . . ... ... ... ... ... . ... ... .. ... Fully clockwise
PEAK . . . Midrange
SLOPE-OFF . ... ... .. .. OFF

NOTE

DO NOT change PEAK control setting during this adjustment.

NOTE

If A2 YTM Driver Assembly or A2U1 Band Change Amplifier has been
replaced, perform the following adjustment. If not, go to step b and proceed
with slow speed tracking adjustments.
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A2
BAND 1 BAND 2 BAND 3
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ts/ R29 DOB N @
"] [ [~—BAND 3
0 R78 LO BIAS
VR1 4
BAND 2
LO BIAS
BAND 3
Hi BIAS
comp comp BAND 2
MAG BREAK HI BIAS

POINT

Figure 5-16. YTM Slow Speed Tracking Adjustment Locations
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YTM Tracking Offset Adjustment

(1) Connect DVM as shown in Figure 5-15 with HIGH lead connected to A2TP1 and LOW lead to A2TP3.

(2) Remove A5 SWEEP CONTROL Assembly. Press 8620C LINE switch ON. Select Band 1.

(3)  Adjust A2 ZERO control A2R27 for DVM indication of 0.0000 Vdc +0.0001 Vdc.

(4)  Press 8620C LINE switch to OFF. Reinstall AS SWEEP CONTROL Assembly.

Connect equipment as shown in Figure 5-15 with oscilloscope connected to 86290B RF OUTPUT. Install A2
YTM Driver Assembly on extender board (Figure 1-1). Set ALC Function switch AIS] Position #3 up. Press

8620C LINE switch ON. Select Band 3.

NOTE

if this adjustment is being performed due to replacement of A12 YTM
assembly and new values for A2R60 and A2R65 are not known, proceed
with step c. If new values for A2R60 and A2R65 are provided (See Figure
5-1), install new values and go to stepi. If adjustment is being performed for
reasons other than A12 YTM Assembly replacement, go directly to step i.

c. Set 86290B A2 controls as follows:

tocontrol . ... ... One-quarter turn clockwise
tscontrol . . ... Midrange
Mscontrol . . ... ... Fully counterclockwise
MOcontrol . ... ... ... .. Fully counterclockwise
COMPMAG ccontrol . .. ... . .. .. .. ... .. .. . Fully counterclockwise
COMP BREAK POINT control . . ... ....... ... .. . Fully counterclockwise
Band I LOcontrol . . ... ... ... . ... ... .. . . . .. .. . . Midrange
Band 1 Hlcontrol . .. .. ... ... .. ... .. .. ... . . . . ... .. . Midrange
Band2LOcontrol . . .. ... ... .. ... Midrange
Band2HIcontrol . . ... ... .. .. .. ... ... .. . .. .. .. .. Midrange
Band3LOcontrol . . . .. ... ... ... .. ... Midrange
Band3HIcontrol .. ... ... ... .. .. . ... . ... ... ... . .. Midrange
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d.  Connect digital voltmeter to A2TP4; ground lead to ASTP3 (FREQ REF GND).

e. Press 8620C CW pushbutton. Adjust CW MARKER control for digital voltmeter indication of 0.0 Vdc =0.1
Vdc (approximately 16 GHz).

f.  Set 8620 MARKER switch to INTEN and press FULL SWEEP pushbutton.

g. Replace A2R60 with a zero-to-200 ohm 1% potentiometer. Adjust resistance (normal value 100 ohms)
for maximum power at MARKER frequency. Measure resistance of potentiometer and replace with fixed-
value resistor.

h. Select Band 1. Replace A2R65 with a zero-to-50K ohm 1% potentiometer. Adjust resistance (nominal value
25K ohms) for optimum power across band. Measure resistance of potentiometer and replace with fixed-value

resistor.

i.  Adjust A2 Band 1 LO control A2R2 for maximum power at low-frequency end of Band 1. Adjust A2 Band 1 HI
control A2R1 for maximum power across Band 1.

j.  Select Band 2. Adjust Band 2 LO control A2R4 for maximum power across Band 2. Adjust A2 Band 2 HI
control A2R3 for maximum power at high-frequency end of Band 2.

k. Adjust A2 Band 2 LO Bias A2R39 and A2 Band 2 HI Bias A2R38 controls for maximum power across Band 2.
1.  Repeat steps j and k.

m. Select Band 3. Adjust Band 2 LO control A2R6 for maximum power at low frequency end of Band 3. Adjust
Band 3 HI control A2R5 for maximum power across Band 3.

n. Adjust A2 Band 3 LO BIAS A2R41 and A2 Band 3 HI BIAS A2R40 controls for maximum power across Band
3. Be sure to adjust out any large “holes” in power across band. Rotate front-panel PEAK control maximum
clockwise then maximum counterclockwise while monitoring CRT display. If any “holes” occur in display,
readjust A2R40 and A2R41 for best response over entire band over full range of PEAK control.

0. Repeat steps m and n.

p. Disconnect oscilloscope and connect power meter to 86290B RF OUTPUT.

q. Set A1S1 ALC Function switch position #3 Down.

r.  Adjust 86290B POWER LEVEL and PEAK controls for maximum leveled power.

s, Set 86290C MODE switch to MANUAL. Slowly rotate MANUAL control over full range while monitoring
power meter indication.

t.  Minimum power point should be greater than +10 dBm.

u.  Press 8620C LINE switch OFF. Reinstall A2 YTM Driver Assembly in 86290B RF Plug-In.
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5-25. YTM BIAS CONTROL ADJUSTMENT

REFERENCE;

Service Sheet 9, YTM BIAS CONTROL ASSEMBLY.

DESCRIPTION:

Adjusts YTM bias control voltage for optimum performance.

SWEEP

OSCILLATOR

O O O © O

OSCILLOSCOPE

=

C@== == —®
SweEp EXTENDER
ouT CABLE
toaoar || R . H a
"l - g ofF | Powen A B
— PLUG-IN SENSOR
Y ADAPTER H
fAF
QUTPUT
10-dB CRYSTAL
ATTENUATOR : DETECTOR
I e 2 LT
'
\ ] J
\ )

Figure 5-17. YTM Bias Control Adjustment Setup

EQUIPMENT:
SweepOscillator . . . ... ... ... ... ... HP 8620C
RFPlug-In .. .. ... oo HP 86290B
PowerMeter . . .. ... . ... .. HP 436A
PowerSensor . . . ... ... ... HP 8485A
Oscilloscope . .. ... ... . ., HP 1740A
10:1 DividerProbe . . ... ... .. ... . ... ... HP 10004D
Crystal Detector . . ... ....................... HP 8470B, Option 012
10-dB Attenuator . . . . ... ... L HP 8491B, Option 010
ExtenderCable . . . ... ... ... .. .. ..., .. .. ... ... HP 08620-60032
Adapter APC35(f)to N(m)) . . . ... ... ... ........ HP P/N 1250-1744

The following adjustments should be performed only when A10, A10A1, or
A11 has been repaired or replaced.
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PROCEDURE:

a.

Press 8620C LINE SWITCH OFF. Remove 86290B RF Plug-In from 8620C mainframe (see Paragraph 2-20).
Remove RF Section from 86290B (see Figure 8-42.)

Remove cover plate from RF section to gain access to assemblies in RF section. Reconnect gray cable W2to Al
board and blue cable W2 to A4 board and install Al, A2, A3, and A4 boards.

With RF section on its side (exposed assemblies upward) and remaining part of Plug-In right side up, reconnect
flexible cable W1 and reconnect cable W10 to rear of RF OUTPUT connector J1.

Set controls as follows:

8620C:
BAND . . . Band 4
MODE . . . e AUTO
TRIGGER . . . . e INT
TIME-SECONDS . . . . . 1-.01
TIME-SECONDS Vernier . . ... .. .. ... ... .. Fully clockwise
86290B:
RE . . e ON
ALC e INT
POWER-LEVEL . . ... .. . .. . it Twelve o’clock

Connect equipment as shown in Figure 5-17 with oscilloscope, crystal detector, and 10-dB attenuator connected
to RF OUTPUT. Press 8620C LINE switch to ON.

Set POWER LEVEL control for maximum specified leveled power.
Set PEAK control to obtain optimum flatness of signal displayed on CRT (18.6 GHz is the most critical point).
Disconnect crystal detector and connect power meter as shown in Figure 5-17.

Press 8620C CW pushbutton and set 86290B POWER LEVEL control to obtain a power meter reading of —10
dBm (0 dBm at RF OUTPUT connector).

Connect oscilloscope Channel A input to AI0AITPI.

Press 8620C MARKER SWEEP pushbutton and set OFFSET control A10AIR4 fully clockwise.
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AT0A1

A

OFFSET

.lH |~ A10A1R4
R2
A10
Coupler R8
- [

(0)
A10
Output

@CQ

Figure 5-18. YTM Bias Control Adjustment Locations

1. Adjust OFFSET control A10AIR4 counterclockwise until CRT trace is at maximum voltage in Bands 2 and 3
portion of Band 4 sweep. Display should appear as shown in Figure 5-19.

-— e ——— 1— Retrace

e MIA NN~ +0.6V

— v

Figure 5-19. Pin Modulator Drive Voltage with Multiplier Bias Correctly Adjusted
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m. Set oscilloscope vertical gain to most sensitive range and adjust vertical position control to center the display.

n.  Press 8620C MARKER SWEEP pushbutton. Set START MARKER pointer to 6.2 GHz and STOP MARKER
to 18.6 GHz. Adjust OFFSET control AI0AITPI back and forth very slightly to ensure that voltage at AIOAITP]
is maximum across entire display.

0. Press 8620C LINE switch OFF.

p. Remove Al, A2, A3, and A4 boards. Disconnect gray cable W2 from Al board and blue cable W3 from A4 board.

g. Disconnect flexible cable W1 and RF cable W10 (W11 if Option 004 is installed).

r.  Install RF section in 86290B (see Figure 8-42).

s. Remove extender cable and install 86290B into 8620C mainframe.
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5-26. YTM AND YTO DELAY COMPENSATION ADJUSTMENTS

REFERENCE:

Service Sheet 2, YTM DRIVER ASSEMBLY.
Service Sheet 3, YTO DRIVER ASSEMBLY.

DESCRIPTION:

These adjustments compensate for the delay inherent in the magnetic circuits. Slope and offset controls provide lead
or lag currents for the frequency control current applied to the YTO and YTM assemblies.

A3 BOARD

A2 BOARD ON REVERSING
ON EXTENDER I ( EXTENDER OSCILLOSCOPE
er—————y 1] RF 8 e
0o 00 0 of-g o PLUG-IN F o
O@c= == == @ .00
SWEEP RF VERT | 4 B
OSCILLATOR OUTPUT INPUT
CRYSTAL
DETECTOR
10-dB
ATTENUATOR
~ {1 J
\. J/

Figure 5-20. Delay Compensation Adjustments Setup

EQUIPMENT:
SweepOscillator . . . . .. ... .. ... ... . ... ... HP 8620C
RFPlug-In .. ... ... . . . . . . HP 86290B
Oscilloscope . . .. ... ... ... HP 1740A
10-dB Attenuator . . ... ... ... ... HP 8491B, Option 010
Crystal Detector . . ... ... .................... HP 8470B, Option 012
Reversing Extender Board . . . . . ... ... ... .. .. .... HP P/N 86290-60033
Extender Board . ... ... ... ... ... ... .. ... ... HP P/N 86290-60020

PROCEDURE:

a.  Press 8620C LINE switch OFF. Connect equipment as shown in Figure 5-20. Remove A2 and A3 assemblies
from 86290B. Install A2 assembly on an extender board. Install A3 on a reversing extender board.

Set 8620C controls as follows:

BAND . . . Band 2
MODE . .. . . . AUTO
TRIGGER . ... ... INT
TIME-SECONDS . . . ... . . 1-.01
TIME-SECONDS Vernier . . ................... Fully counterclockwise
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Figure 5-21. Delay Compensation Adjustment Locations (2 of 2)
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b.  Press 8620C LINE switch ON. Adjust 86290B PEAK control for maximum output power.

c.  Slowly rotate 8620C TIME-SECONDS Vernier to fully clockwise position while observing oscilloscope dis-
play. Adjust A2 Mo control A2R32 to maintain constant power level at 3 divisions from left side of display.

d. With 8620C TIME-SECONDS Vernier fully clockwise, adjust A2 Ms control A2R31 for maximum power
across band.

e. Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A2 Ms control to

minimize variations at high end of band and A2 ts control A2R25 to minimize variations at low end of band. Do
not adjust for variations in first or last one-quarter division of display.

f.  Repeat steps c, d, and e to minimize power variations due to changes in sweep speed.
g.  Adjust A2 to control A2R26 to minimize power variations in first and last one-quarter divisions of display.
h. Select Band 1.

i.  Set 8620C TIME-SECONDS Vemier fully counterclockwise. Adjust A2 Band 1 LO A2R2 and A2 Band 1 HI
A2RI controls for maximum power across band.

j.  Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display. Adjust
A3 Mol control A3R20 to maintain constant power level at 3 divisions from left side of display.

k. Adjust A3Ms! control A3R21 for maximum power across band.

. Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A3Msl control to
minimize variations at high end of band and A3 tsl control A3R6 to minimize variations at low end of band. Do
not adjust for variations in first or last one-quarter division of display.

m. Repeat steps j through 1 to minimize control interactions.

n.  Adjust A3 tol control A3R5 to minimize power variations in first and last one-quarter divisions of display.

0. Select Band 3. Set TIME-SECONDS Vernier fully counterclockwise. Set 86290B A2 Comp Break Point
A2RS55 and A2 Comp Mag A2R57 controls fully counterclockwise.

p. Adjust A2 Band 3 LO and A2 Band 3 HI controls for maximum power across band.

g. Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display. Adjust
A3 Mo3 control A3R34 to maintain constant power level at 3 divisions from left side of display.

r.  Adjust A3 Ms3 control A3R35 for maximum power across band.

s.  Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A3 Ms3 control to
minimize variations in center four divisions of display.

t.  Adjust A3 ts3 control to A3R28 to minimize variations at low end of band. Disregard any high end variations.
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Repeat steps n through t to minimize control interactions. Adjust A3 to 3 control A3R27 to minimize power
variations in first and last one-quarter divisions display.

Set 8620C TIME-SECONDS Vernier fully counterclockwise. Note display on oscilloscope. Set TIME-
SECONDS Vernier fully clockwise and note point where high-frequency end rolls off.

Adjust A2 Comp Break Point control A2R55 clockwise to move compensation break point lower in frequency
to point indicated in Figure 5-22.

Adjust A2 Comp Mag control A2R57 to bring bottom trace up to coincide with top trace.

BREAK POINT

.1SEC SWEEP TIME

‘ .01 SEC SWEEP TIME

Figure 5-22. Fast Sweep Compensation Waveform

Select Band 4 on 8620C. While varying TIME-SECONDS Vernier over full range, adjust A2 TIME 2 control
AZ2R68 to minimize sweep speed related power variations in the Band 2 portion of the display. Adjust A2 TIME
3 control A2R67 to minimize power variations in the Band 3 portion of the display.

Recheck sweep speed related power variations in all Bands. It may be necessary to readjust A2 TIME 2 and A2
TIME 3 controls so that best performance is achieved in all bands. With adjustments complete, press 8620C
LINE switch to OFF and reinstall A2 and A3 assemblies in 86290B without extender boards.
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5-27. ALC ADJUSTMENTS
REFERENCE:
Service Sheet 1, Al ALC ASSEMBLY

DESCRIPTION:

SYMMETRY is adjusted to set the lower limit of closed loop operation of the ALC. PIN UPPER CLAMP is adjusted
for optimum flatness of oscilloscope trace. LO LEVEL CLAMP sets the minimum power level. Compensation
Amplifier adjustments F1, F2, C1 and G2 are adjusted to cancel frequency dependence of the internal coupler and de-
tector. GAIN SHAPING potentiometer is used to provide the best flatness without oscillations. UPPER POWER
CLAMRP is adjusted for maximum level power. GAIN PRESET adjustment is set so trace is free of oscillations over
full rotation of POWER LEVEL control.

SWEFT AMPLITUDE

SIVEEP P ANALYZER/
OSCILLATOR PLUG-IN OSCILLOSCOPE
o - N Z-AXIS{MKR/PEN LIFT
0 0 0 0 Oofl=84 o©
R EXT
CP= = —@ B No] POWER METER ::‘%%,%
SHEEEREE —
2 ol <HR
.0 mes 1
INPUT [ LI 1]
9 o O @
A | MODULATOR
INPUT DRIVE
POWER 27.8 kHz
SENSOR
ADAPTER H
10-dB
ATTENUATOR 4 DETECTOR
- {T>—-¢ -
L L J
_J

Figure 5-23. 8755C Calibration Setup

NOTE

Equipment listed is for four test setups, Figures 5-23, 5-25, 5-27 and 5-28.
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EQUIPMENT:
Sweep Oscillator . . . .. ... .. ... 8620C
RFPlug-In . ... ..o 86290B
Oscilloscope . .. .. ... ... ... HP 1740A
Swept Amplitude Analyzer . . ... .. ... .. .. ... ... .. . ... .. HP 8755C
Display Mainframe . ... ... ... ... .. ... . ... . . .. . ... . .. HP 182T
Detector . . ... ... .. HP 11664A
PowerMeter . .. ... ... ... HP 432A
PowerMeter . .. ... .. ... ... HP 436A
Thermistor Mount and 10-dB Attenuator . . .. .. ... ..... . HP 8478B, H32
PowerSensor . . . ... ... ... HP 8485A
Crystal Detector . . . ... ... .. ... ... ... .. .. .. .. HP 8470B, Option 012
3-dB Attenuator . ... ... HP 8491B, Option 003
BNCTee .. ... ... .. .. . . HP P/N 1250-0781
Adapter (APC3.5()toN(m)) . ... ... ... .. .. ... .. HP P/N 1250-1744
1. 8755C Calibration
NOTE

This calibration procedure is critical for this adjustment. Measurement
errors due to 11664A Detector variations must be eliminated.

Connect equipment as shown in Figure 5-23 with power meter connected to 86290B RF OUTPUT. Do not con-
nect 8755C MODULATOR DRIVE to 8620C EXT AM input.

NOTE

If 8755C MODULATOR DRIVE is connected to 8620C EXT AM input, there
will be a 3 dB error in the power meter indication.

Set controls as follows:

8620C:
BAND .. .. BAND 4
86290B:
RFON-OFF . . ... ON
ALC . INT
SLOPE . . . . OFF
PEAK . . Midrange
8755C:
VERNIER . ... .. . ON
REFERENCE LEVEL . .. ... ... . ... . ... ... . .. .. . ... . . .. 0
dB/DIV .. .25
DISPLAY . . . ... A
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c.  Press 8620C LINE pushbutton. Set CW MARKER pointer to 2.0 GHz.
d.  Adjust86290B POWER LEVEL control for power meter indication of 0 dBm (10 dBm minus 10-dB attenuator).

e. Disconnect power meter. Connect 8755C A input to 86290B RF OUTPUT and MODULATOR DRIVE to
8620C EXT AM input.

f.  Using 8755C VERNIER control, adjust trace dot to center line of 8755C CRT and mark position with grease pencil.
g.  Disconnect 8755C (including MODULATOR DRIVE). Connect power meter to 86290B RF OUTPUT.

h. Set CW MARKER pointer to 3.0 GHz.

i.  Adjust 86290B POWER LEVEL control for power meter indication of 0 dBm.

j.  Disconnect power meter. Connect 8755C A input to 86290B RF OUTPUT and MODULATOR DRIVE to
8620C EXT AM input.

k. Mark position of trace dot on 8755C CRT with grease pencil.

1. Repeat this process at | GHz intervals up to 17.0 GHz, then repeat at 17.5 GHz, 17.8 GHz, 18.1 GHz, 18.4 GHz,
and 18.6 GHz.

m. After 8755C CRT has been marked across full band, connect all marks, using grease pencil, to form a calibra-
tion line across CRT, representing the frequency response of the 8755C and 11664A Detector. This calibration

line will be used to set 86290B RF OUTPUT flatness (a sample calibration line is shown in Figure 5-26,
WAVEFORM 3).
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2. Internal Coupler/Detector Compensation

a.  Press 8620C LINE switch OFF. Remove 86290B from mainframe. Remove Al ALC Assembly and disconnect
gray cable W2 from AlJ1.

b.  Reinstall 86290B in mainframe. Reconnect W2 to AlJ1 and install Al Assembly on an extender board.

c.  Preset adjustments as follows (Component Location, Figure 5-24).

Al ALC Assembly:

PINUPPERCLAMP . ... . ......... ... . .. .. ... .. Counterclockwise
SYMMETRY . . ... ... ... . ... Midrange
UPPER LEVELCLAMP ... ..... .. ... ... ... .. . ... .. . Clockwise
LOLEVELCLAMP .. ... ... ... .. ... ... ... . . . . ... ... Midrange
FlandF2 . ... ... ... . .. .. .. ... ... Counterclockwise
Gland G2 .. ... ... . ... Counterclockwise
GAINSHAPING . ......... .. ... . ... .. . .. . ... ... Midrange
GAINPRESET . ......... .. ... ... . ... . . . .. ... ... Midrange
ALC Function switch A1S1 (Figure 3-14):
Position 1 .. ... .. ... ... Down
Position2 .. ... .. ... .. Down
Position3 . ... ... ... Up
Positiond . ... ... ... Up
Position5 . .. ... ... ... Down
8620C:
MODE . ... .. AUTO
TIME-SECONDS . . .. ....... ... .. ... . .. . .. .. .. .. . 1-.01
TIME-SECONDS Vernier . ................. ... .. .. Fully clockwise
86290B:
POWERLEVEL . .. ... ... ... ... ......... .. Fully counterclockwise
ALC . o INT
ALCSLOPE . ... ... ... ... OFF
RFON-OFF . . ... ... ON
PEAK . . Midrange
8755C:
VERNIER ... ... ... OFF
REFERENCELEVEL . ................. ... ... . ... ... .. . -10
dB/DIV . ... 5
DISPLAY . . . .. A
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Figure 5-24. ALC Adjustment Locations
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ADJUSTMENTS
SWEPT AMPLITUDE
SWEEP RF ANALYZER/
OSCILLATOR PLUG-IN OSCILLOSCOPE
™
| R " | zaxis Mkm pEN LFT Z-AXIS
-
) EXT 5
e ::\JOPTJT
gETPUT :® .C.:..;
-~ <l
[LEL I A ] ]]
IRER - - - BONN
e * o

10-dB A | mMopbuLaTOR
ATTENUATOR DETECTOR INPUT 2708'?"(‘}/5
~ {1

Figure 5-25. ALC Adjustment Setup

d.  Connect equipment as shown in Figure 5-25.
e.  Press 8620C LINE Switch ON. Press 8620C CW pushbutton, and set CW MARKER pointer to 2.0 GHz.

f.  Rotate POWER LEVEL control clockwise to align trace dot with calibration line drawn in step 1, calibration.

Press 8620C FULL SWEEP pushbutton. Display should be similar to either Waveform 1 or Waveform 2 of Fig-
ure 5-26.

g Adjust Fl control AIR29 and Gl control AIR36 so the first three-quarters of the trace conforms to shape of cali-
bration line drawn in step 1 (Figure 5-26, WAVEFORM 3).

h.  Adjust F2 control AIR42 and G2 control AIR55 to conform last portion of trace to calibrated curve. (Typical
adjusted response is shown as WAVEFORM 4.)

i.  With compensation adjustment complete, peak-to-peak variation of display should be less than 1.6 dB
(<=£.8 dB peak).
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WAVEFORM 1 WAVEFORM 2

WAVEFORM 3 WAVEFORM 4

Figure 5-26. Typical Detector Compensation Adjustment Waveforms
3. Lo Level Clamp, Upper Power Clamp, and Symmetry Adjustments
a.  Adjust 86290B POWER LEVEL control fully counterclockwise. Select 5 dB/DIV sensitivity on the 8755C.
b.  Adjust AIR60 SYMMETRY for 0 dBm at 18.6 GHz.
c.  Switch AlISI Position #3 DOWN. Adjust AIR7 LO LEVEL CLAMP for 0 dBm at 18.6 GHz.
d.  Adjust the 86290B POWER LEVEL control fully clockwise.
e.  Adjust AIRI UPPER POWER CLAMP for 11 dBm at 18.6 GHz.
f.  Adjust the 86290B front panel SLOPE control for 6 dB at 2.0 GHz.
g.  Adjust the 86290B POWER LEVEL control fully counterclockwise.
h. Adjust AIR60 SYMMETRY for —5 dBm at 2.0 GHz.
i.  Adjust AIR7 LO LEVEL CLAMP for 3 dBm at 18.6 GHz.
j.  Repeat steps h and i until optimum 5 dB slope from 2.0 to 18.6 GHz is obtained.

k. Adjust SLOPE control OFF.
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SWEPT AMPLITUDE
ANALYZER

OSCILLOSCOPE

S —

<R ol

] A1 ASSEMBLY _ o
PP ONEXTENDER 2% .

SWEEP NG

OSCILLATOR 110:-

- OO b o

B BE) o 11Z-AXIS MKRPEN LIFT 0@ ome” § 0 00|
© 2 0 0 o= g ol A 8 | POWER
[O@— — —egl o . a0 ||PLUGIN  CRYSTAL SENSOR

DETECTOR ADAPTER (]
SWEEP RF
out IOUT”UT 10-d8 ATTENUATOR |
S - J

- Figure 5-27. PIN Upper Clamp Adjustment Setup

4. PIN UPPER CLAMP Adjustment

Connect equipment as shown in Figure 5-27, with 8755C MODULATOR DRIVE disconnected.
Set 8620C and 86290B front panel controls as in step 2c. Press 8620C LINE switch ON and select FULL SWEEP.
Adjust AIR75 PIN Upper Clamp clockwise until degradation of the trace occurs (usually at low end of band),

then adjust AIR7S5 counterclockwise until degradation just disappears. To ensure adjustment is not on threshold,
adjust AIR75 two to three degrees counterclockwise.

5. Internal ALC Gain Shaping Adjustment

a.

b.

Press 8620C CW pushbutton and adjust CW MARKER for 10 GHz.
Connect the power meter as shown in Figure 5-27, and adjust the 86290B power level for 11 dBm.
Reconnect oscilloscope. Select FULL SWEEP and connect 8755C MODULATOR DRIVE.

Adjust AIR71 GAIN SHAPING clockwise until oscillations (other than the 27.8 KHz MODULATOR DRIVE
signal) appear. Adjust AIR71 counterclockwise until oscillations Jjust disappear.

Slowly rotate the 86290B POWER LEVEL control counterclockwise. If oscillations occur, adjust AIR71 counter-
clockwise until oscillations just disappear.

Repeat step e until 86290B power level control is fully counterclockwise and no oscillations occur.
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SWEEP RF
OSCILLATOR  PLUG-IN OSCILLOSCOPE
° - : 2-AXIS/MKR/PEN LIFT N :
| o ° o ° ol - q o . Z-AXIS
ce— = —00|o - »
SWEEP RF EXT
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INPUT
BNC
{ TEE
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ATTENUATOR DETECTOR
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\_ v,

Figure 5-28. GAIN PRESET Adjustment Setup

6. GAIN PRESET Adjustment

a.

b.

Connect equipment as shown in Figure 5-27.

Select EXT ALC on the 86290B and rotate ALC GAIN control fully counterclockwise, then rotate clockwise
30°. Rotate POWER LEVEL control fully clockwise.

Select 0.2 VOLTS/DIV sensitivity on oscilloscope. Set oscilloscope input switch to GND, set trace to top
graticule line, then return input switch to DC.

Rotate AIR59 GAIN PRESET control fully counterclockwise.
Rotate POWER LEVEL control slowly counterclockwise and look for oscillations on oscilloscope display.
If oscillations occur, adjust GAIN PRESET clockwise until oscillations just disappear.

Rotate POWER LEVEL control slowly through full range. If oscillations occur, continue to adjust GAIN
PRESET counterclockwise to remove all oscillations over full range of POWER LEVEL control.

5-45



Adjustments Model 86290B

ADJUSTMENTS

7. Power Meter Leveling Check

a.

b.

Connect equipment as shown in Figure 5-29.

Ensure that power meter indication is level with +0.15 dB , and without oscillations, over full range of POWER
LEVEL control. Check at CW frequencies of 6 GHz, 12 GHz, and 18 GHz.

If oscillations occur, adjust AIR59 GAIN PRESET control clockwise to eliminate them.

SWEEP RF

OSCILLATOR PLUG-IN
RN
I .
© 20 90 9. g o EXT RECORDER |
— = —{{ INPUT OUTPUT | o

O@— == =00 ? B

RF
QuUTPUT

10-dB THERMISTOR
ATTENUATOR MOUNT
{ - —

Figure 5-29. Power Meter Leveling Setup
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5-28. BAND SWITCH OVERLAP ADJUSTMENTS

REFERENCE

Service Sheet 5, SWEEP CONTROL ASSEMBLY and Service Sheet 6, STOP SWEEP ASSEMBLY.

Adjustments

DESCRIPTION:
Adjust appropriate ends of Bands 1 through 3 for frequency accuracy to ensure smooth switchpoint transitions in
Sequential Band 4.
OSCILLOSCOPE
SWEEP RF
OSCILLATOR PLUG-IN
T T N FREQUENCY (MBS,
/J.; ; ;. .o COUNTER l:z2:75. 7 oy
FREQUENCY
METER
CRYSTAL
10-9B DETECTOR
ATTENUATOR 1
L T -
Figure 5-30. Band Switch Overlap Adjustments Setup
EQUIPMENT:
SweepOscillator . . . . ... .. HP 8620C
RFEPlug-In . ... HP 86290B
10-dB AteNUAtOT . . . o« v v e e e e HP 8491B, Option 010
Crystal Detector . . . ... .. ... HP 8470B, Option 012
OSCIlIOSCOPE -« « v« v e e e e HP 1740A
Frequency Meter . . . . ... oot HP 537A
Frequency COURLEr . . . . . . oo vt HP 5343A
PROCEDURE:

a. Set controls as follows:

8620C:
BAND . . o o e e e Band 4
TIME-SECONDS . .« o ot e e e e e e e e e e 1-.01
TIME-SECONDS Vernier . . . . . .. oo v oo Fully clockwise
86290B:
POWERLEVEL . . . .. . e Fully clockwise

b. Connect equipment as shown in Figure 5-
8620C LINE switch ON. Press CW an

VERNIER controls for frequency counter indication of 6.200 GHz.

c. Connect oscilloscope and frequency meter to 86290B RF OUTPUT. Center trace dot on oscilloscope.

30 with frequency counter connected to 86290B RF OUTPUT. Press
d CW VERNIER pushbuttons. Adjust CW MARKER and CW
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Figure 5-31. Band Switch Overlap Adjustment Locations (1 of 2)
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Figure 5-31. Band Switch Overlap Adjustment Locations (2 of 2)
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WAVEFORM 1 WAVEFORM 2

WAVEFORM 3 WAVEFORM 4

Figure 5-32. Band Switch Overlap Adjustments Waveforms

Figure 5-33. Typical Small Overlap Display
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Figure 5-34. Typical Large Overlap Display
d.  Adjust frequency meter around 6.2 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton.
e.  Adjust A6 LO control A6R2 so that display appears as shown in Figure 5-32, Waveform 1.
f.  Adjust AS BAND 1 HI control ASR2 so that display appears as shown in Figure 5-32, Waveform 2.
g.  Connect frequency counter to 86290B RF OUTPUT. Press 8620C CW and CW VERNIER pushbuttons.
h.  Adjust CW MARKER control for frequency counter indication slightly less than 6.200 GHz. Slowly rotate Cw
VERNIER control to increase frequency while monitoring frequency counter. Note highest frequency before

switchpoint occurs and also frequency just after switchpoint occurs.

i.  Frequency indication just before switchpoint occurs should be higher than frequency just after switchpoint by
75 MHz +20 MHz. This indicates an overlap of Band 1 and Band 2.

j.  If condition of step i is not met, reconnect oscillscope and repeat steps e and f adjusting for more or less overlap
as required (Figures 5-33 and 5-34).

k. With frequency counter connected to 86290B RF OUTPUT, adjust CW MARKER and CW VERNIER controls
for a frequency counter indication of 12.400 GHz.

1. Connect oscilloscope to 86290B RF OUTPUT. Center trace dot on oscilloscope.
m. Adjust frequency meter around 12.4 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton.
n.  Adjust A6 HI control A6R6 so that display appears as shown in Figure 5-32, Waveform 3.

o. Adjust BAND 3 B control ASR6 so that display appears as shown in Figure 5-32, Waveform 4. Because the A6
HI and A5 BAND 3 B controls interact, some repetition of adjustments in step n and o might be necessary.
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p.  Connect frequency counter to 86290B RF OUTPUT. Press CW and CW VERNIER pushbuttons.

q.  Adjust CW MARKER control for frequency counter indication slightly less than 12.400 GHz. Slowly rotate
CW VERNIER control to increase frequency while monitoring frequency counter. Note highest frequency just
before switchpoint occurs and also frequency just after switchpoint occurs.

. Frequency just before switchpoint should be higher than Just after switchpoint by 25 MHz +20 MHz. This indi-
cates an overlap of Band 2 and Band 3.

s.  If condition of step r is not met, reconnect oscilloscope and repeat steps n and o for more or less overlap as
required (Figures 5-33 and 5-34).
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5-29. FREQUENCY REFERENCE CALIBRATION ADJUSTMENT

REFERENCE:

Service Sheet 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY.

EQUIPMENT:

Use test setup in Figure 5-2.

Hi

A3

=

| 3
)

C3

Ca

C5

C6

C7

Figure 5-35. Frequency Reference Calibration Adjustment Locations

PROCEDURE:

[ Raz ]

— R - — 83—

R38 — == R40 p==
R4t F— = R50 p—

R36_—

—
—

a. Select Band 4 and press CW pushbutton.

b.  Adjust CW MARKER control for frequency counter indication of 4.000 GHz +0.001 GHz.

c.  Connect digital voltmeter to 86290B FREQ REF connector J5 (rear panel).

d.  Adjust A3 C control A3R63 for digital voltmeter indication of 4.000 Vdc +0.001 Vdc.

e. Adjust CW MARKER control for frequency indication of 12.00 GHz —0.001 GHz.

f.  Adjust A3 B control A3R55 for 12.000 Vdc =0.001 Vdc.

g. Repeat steps b through f until no interaction is apparent.
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5-30. FREQUENCY MODULATION SENSITIVITY ADJUSTMENT

REFERENCE:
Service Sheet 4, FREQUENCY MODULATION ASSEMBLY

DESCRIPTION:

Set output of FM DRIVER circuit for proper match to YIG-TUNED OSCILLATOR sensitivity. Must be performed
whenever either A4 FM ASSEMBLY or A9 YIG-TUNED OSCILLATOR is replaced.

EQUIPMENT:

Test equipment not required. A4

| R46*

Figure 5-36. Frequency Modulation Sensitivity Adjustment Locations
PROCEDURE:

a.  Note FM coil sensitivity stamped on label on YIG-TUNED OSCILLATOR.
b.  Refer to Table 5-4 to determine value of A4R46* using FM coil sensitivity noted in step a.
c.  Install resistor selected in step b. Refer to Figure 8-21 for component location.

d.  To verify proper FM operaton, refer to paragraph 4-14, EXTERNAL FREQUENCY MODULATION TEST.
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Table 5-4. Resistor A4R46* Selection Guide

Sensitivity kHz/mA Value for A4R46 in Ohms
150-175 13.3
175-200 21.5
200-225 31.6
225-250 51.1
250-275 100
275-300 316

*Denotes factory selected component.
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SECTION VI
REPLACEMENT PARTS

6-1. INTRODUCTION
6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in the parts list and
throughout the manual. Table 6-2 lists all replaceable parts in reference designator order. Table 6-3 contains names

and addresses that correspond to the manufacturer’s code numbers. Figures 6-1 through 6-6 provide parts identifica-
tion information.

6-3. ABBREVIATIONS
6-4. Table 6-1 lists abbreviations used in the parts list, schematics, and throughout the manual. The abbreviations in

the parts list are always in capitals. However, in the schematics and other parts of the manual, other abbreviation
forms are used with both lowercase and uppercase letters.

6-5. REPLACEABLE PARTS LIST

6-6. Table 6-2 is the list of replaceable parts and is organized as follows:

a.  Electrical assemblies and their components in alpha-numerical order by reference designation.
b. Chassis-mounted parts in alpha-numeric order by reference designation.
¢.  Miscellaneous parts.

d. Illustrated parts breakdown, if appropriate.

6-7. The information given for each part consists of the following:

a. The Hewlett-Packard part number.

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

c.  The description of the part.

d. The typical manufacturer of the part in a five-digit code.

e. Manufacturer’s part number for the part.

NOTE

The total quantity for each part is given only once - at the first appearance
of the part number in the list.
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6-8. PARTS IDENTIFICATION

6-9.  Figures 6-1 through 6-6 are illustrations provided for parts identification. Figure 6-1 is an exploded view of the
RF OUTPUT and AUX OUT connectors. Figure 6-2 is for overall instrument parts identification. Figures 6-3 and 6-4
are exploded views of the front and rear panel assemblies respectively. Figure 6-5 is an exploded view of the RF Sec-
tion. Figure 6-6 shows the different RF cable assemblies used in the instrument.

6-10. ORDERING INSTRUCTIONS

6-11.  To order a part listed in the replaceable parts table, quote the Hewlett-Packard part number, indicate quantity
required, and address the order to the nearest Hewlett-Packard office. Addresses of HP offices are provided at the rear
of this manual.

6-12.  To order a part that is not listed in the replaceable parts table, include the instrument model number, instru-
ment serial number, the description and function of the part, and the number of parts required. Address the order to
the nearest Hewlett-Packard office. Addresses of HP offices are provided at the rear of this manual.
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Replaceable Parts

Table 6-1. Reference Designations and Abbreviations (1 of 2)

A assembly

AT ....... attenuator;, isolator;
termination

B ............. tan; motor

BT ... ... . ... battery

C .. capacitor

CP .. ... coupler

CR ........... diode; diode
thyristor; varactor

DC ....... directional coupler

DL .......... ... delay line

DS . annunciator; signaling device
(audible or visual);

lamp; LED
A ampere
ac .. ... alternating current
ACCESS . ........ accessory
ADJ ... adjustment
AD ....... analog-to-digital
AF ... ... audio frequency
AFC . automatic frequency control
AGC . ... automatic gain control
AL . ... ... aluminum
ALC .. .. automatic level control
AM ... amplitude modulation
AMPL ... ... ... .. amplifier
APC ... automatic phase control
ASSY . ... assembly
AUX ... .. auxiliary
AVE L .. average
AWG . ... American wire gauge
BAL ............. balance
BCD .. .. binary coded decimal
BD ............. .. board
BECU ... ... beryllium copper
BFO . .. beat frequency oscillator
BH ........... binder head
BKDN .......... breakdown
BP ... bandpass
BPF ......... bandpass filter
BRS ... ... ... .. ... brass
BWO . . backward-wave oscillator
CAL ............ calibrate
cCW L. counter-clockwise
CER ............. ceramic
CHAN . . ... .. ..., channel
cm .. centimeter
CMO ... ... cabinet mount only
COAX .. ... .. ... coaxial
COEF .......... ‘coefficient
COM .. .......... common
COMP . ........ composition
COMPL .......... complete
CONN ....... ... connector
CcP ... cadmium plate
CRT ....... cathode-ray tube
CTL .. complementary transistor
logic
CW........ continuous wave
CW e clockwise

REFERENCE DESIGNATIONS

E .. miscellaneous electrical part
F ..o fuse
FL ... . ... ... ... filter
H.............. hardware
HY ...... ....... circulator
yo electrical connector
(stationary portion); jack
K .o relay
L. .. coil; inductor
M. . meter
MP . . . miscellaneous mechanical
part

P electrical connector
(movable portion); plug
Q) . transistor: SCR; triode thyristor

R ... . resistor
RT . ... ... ... thermistor
S switch
T o transformer
™ ........ .. terminal board
T ... thermocouple
T .o test point

ABBREVIATIONS

Cm centimeter
DA ... digital-to-analog
dB .. ... decibel
dBm . . decibel referred to | mW
de .. ..o direct current

deg . degree (temperature interval
or difference)
..... degree (plane angle)

°C . .. degree Celsius (centigrade)
Foooo degree Fahrenheit
R degree Kelvin
DEPC .. .... deposited carbon
DET ............. detector
DIA . diameter (used in parts list)
diam .. .......... diameter

DIFF AMPL . differential amplifier

div ... . . . division
DPDT . double-pole, double-throw
DR ........ ... ... drive
DSB ........ double sideband
DTL ..... diode transistor logic
DVM .. ... .. digital voltmeter
ECL .. ... emitter coupled logic
EDP . . electronic data processing
ELECT ......... electrolytic
EMF . ... .. electromotive force
ENCAP .. ...... encapsulated
EXT ............. external
F .. farad
FET ..... field-effect transistor
FIF ... ... flip-flop
FH ............. flat head
FILH ......... fillister head
FM ... .. frequency modulation
FP .. ... ... ... front panel
FREQ ....... ... frequency
FXD .............. fixed
& e gram
GE ............ germanium
GHz ............ gigahertz
GL ............... glass
GND . .......... ground(ed)
H ... .............. henry
h oo hour
HD ... ... ... ... ... head
HDW ... ... ... .. hardware

HET ........... heterodyne
HEX ... ......... hexagonal
HF . ........ high frequency
HG .. .. ... .. mercury
HI . ... ... ... . high
HP . ....... Hewlett-Packard
HPF ........ high pass filter
HR ... .. hour (used in parts list)
HV ... ..... high voltage
Hz . ........... ... Hertz
IC......... integrated circuit
m .o inside diameter
IF...... intermediate frequency
IMPG ......... impregnated
i .. inch
INCD . ... . ..., incandescent
INCL .. ......... include(s)
INP ... ... o input
INS ... ... insulation
INT ... o internal
kg oo kilogram
kHz . .. ..... ... .. kilohenz
ko kilohm
kV oo kilovolt
o .. ... .. pound
LC ..... inductance capacitance
LED ... .. light-emitting diode
LF ... ... low frequency
LG ... ... long
LH .. ... ... left hand
LIM ... limit
LIN .. .. .. linear taper (used in
parts Jist)
lin ..o o - linear
LK WASH lock washer
LO ...... low; local oscillator
LOG . ... ... logarithmic taper
(used in parts list)
log ......... logrithm(ic)
LPF ...... ... low pass filter
LV .. low voltage
m ... meter (distance)
mA ... ... ... milliampere
MAX . ........ .. maximum
MO ..o megohm
MEG ...... meg (10%) (used in
parts list)

U . integrated circuit; microcircuit

Voo electron tube

VR ........ voltage regulator
breakdown diode

W . cable; transmission path; wire
X o socket
Y . crystal unit (piezoelectric
or quartz)
Z .. .. tuned cavity; tuned circuit
METFLM ... .. .. metal tilm
METOX . ... .. metallic oxide
1% S medium frequency;

microfarad (used in
parts list)

MFR ... ... ... manufacturer
mg ............ milligram
mH . ........... millihenry
mho ............ ... mho
MHz . .......... megahertz
MIN .. .......... minimum
min ... minute (time)
Lo minute (plane angle)
MINAT ... ... ... . miniature
mm............ millimeter
MOD ........... modulator
MOM ... ... . ... momentary
MOS .. ........ metal-oxide
semiconductor
MmS .o millisecond
MTG ... ......... mounting
MTR . . meter (indicating device)
MUX . ........... multiplex
mv ... millivolt
mVac .. ..... ... millivolt, ac
mVde . . ... millivolt, dc
mvpk ... ... millivolt, peak
mvp-p ... .... millivolt, peak-
to-peak
mvrms .. ... ... millivolt, rms
mW .. milliwatt
MY . ... .. mylar
RA . microampere
wF oo microfarad
wH ..o microhenry
wmho ... ... micromho
WS microsecond
BV o microvolt
pVac ... .. ... microvolt, ac
wvde . ... microvolt, dc
wvpk . oL microvolt, peak
wVp-p .. microvolt, peak-to-peak
pVems ... microvolt, rms
_RW Lo microwatt
nA . ........ .. nanoampere
NC .......... no connection
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Table 6-1. Reference Designations and Abbreviations (2 0of 2)
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NIC......... normally closed
NE ............... neon
NEG ............ negative
nF ... 0 nanofarad
NIPL ....... .. nickel plate
NO ... ...... normally open
NOM ... ......... nominal
NORM .......... .. normal
NPN .. ... .. negative-positive-
negative
NPO . ... negative-positive zero
(zero temperature
coefficient)
NRFR ... notrecommended for
field replacement
ns ............ nanosecond
NSR .. not separetely replaceable
oW oL . .. nanowatt
OBD ..... order by description
op ... outside diameter
OH ............. oval head
OP AMPL . . operational amplifier
OPT .............. option
OosC . ... ... ... oscillator
OX ........ ... ... oxide
0Z . ... ounce
Q ohm
| SN peak (used in parts list)
PAM ... ... .. pulse-amplitude
modulation
PC ... ... ... printed circuit
PCM ... pulse-code modulation;

pulse-count modulation
PDM . . pulse-duration modulation

pF .. .. picofarad
PHBRZ . . ... phosphor bronze
PHL .......... ... Phillips
PIN . . . positive-intrinsic-negative
PIV...... peak inverse voltage
pk. .. peak
PL ......... ... phase lock
PLO .. ... phase lock oscillator
PM ... phase modulation
PNP .. positive-negative-positive
PO .. ... ... part of
POLY ......... polystyrene
PORC ........ ... porcelain
POS .. ... positive; position(s)
(used in parts list)
POSN ... ......... position
POT . ........ potentiometer
PP peak-to-peak
PP . peak-to-peak

(used in parts list}
PPM . . pulse-position modutation

PREAMPL . ... .. preamplifier ™ ............ time delay
PRF . . pulse-repetition frequency TERM ........ ... . terminal
PRR .. ... pulse-repetition rate TFT ... ... thin-film transistor
PS .. ... picosecond TGL . ......... ..., toggle
4 point THD ... ........... thread
PTM .. .. pulse-time modulation THRU ... .. ... ... through
PWM . . pulse-width modulation ... titanium
PWV ... peak working voltage TOL ............ tolerance
RC .. ... resistance-capacitance TRIM .. .. ... ... .. trimmer
RECT ............ rectifier TSTR ........... transistor
REF . ........ ... reference TTL .. transistor-transistor logic
REG ............ regulated ™V .. television
REPL ... ... ... replaceable TVI.. ... television interference
RF ... ... .. radio frequency TWT .. .. .. traveling wave tube
RFI ......... radio frequency u....... micro (107°) (used in

interference parts list)
RH ..... round head; right hand UF ... .. .. microfarad (used in
RLC . ... resistance-inductance- parts list)

capacitance UHF . ..... ultrahigh frequency
RMO ... ... ... rack mount only UNREG ........ unregulated
ms ... ..., root-mean-square Voo, volt
RND ... ... ... ... ... round VA . voltampere
ROM .. .. .. read-only memory Vac .. ... ... ... volts, ac
R&P . ... ... .. rack and panel VAR . ... ... ... .. variable
RWV . .. reverse working voltage vCo . ..... voltage-controlled
S . scattering parameter oscillator
S second (time) Vde ... volts, de
T second (plane angle) VDCW . ... volts, dc, working
SB........ slow-blow (fuse) (used in parts list)

(used in parts list) VIF)y ....... .. volts, filtered
SCR ....... silicon controlled VFO . ... .. variable-frequency

rectifier; screw oscillator
SE ... .......... selenium VHF ... .. very-high frequency
SECT . ........ ... sections Vpk ... volts, peak
SEMICON ... .. semiconductor Vpp ... volts, peak-to-peak
SHF ..... superhigh frequency Vems ... L. volts, rms
ST ... silicon VvIo ......... voltage-tuned
SIL .. ... ... L. silver oscillator
SL ... slide VTVM . . vacuum-tube voltmeter
SNR .. ... signal-to-noise ratio VX) . ... volts, switched
SPDT . ... single-pole, double- W watt

throw Wi with
SPG .............. spring WIV . .. working inverse voltage
SPST . . single-pole, single-throw WO .. without
SQ ... square WW o wirewound
SR ... split ring YIG ... ... yltrium-iron-garnet
SSB ........ single sideband Zy.. ... characteristic impedance
SST ......... stainless steel
STL ............... steel
SWR ...... standing-wave ratio
SYNC ........ . synchronize
T ..... timed (slow-blow fuse)
TA ... .. tantalum
TC ... temperature compensating

NOTE

All abbreviations in the parts list will be in upper-case.

MULTIPLIERS

Abbreviation Prefix

tera
giga
mega
kilo
deka
deci
centi
milli
micro
nano
pico
femto
atto

v U AT IoadrZOS

Multiple

lolz
10°
10°
10°
10
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Model 862908

Replaceable Parts

MP1
OPTION 005
MP7
MP1
Reference HP Part Description Mfr. Mfr. Part
Designation Number Code Number
)1 86290-60005 Connector Assy (Type N) (RFOUTPUT) 28480 86290-60005
Same as J6 (AUX OUT)
Same as J9 (RF OUT Option 004)
n 86260-60007 Connector Assy (APC-7) (Option 005) 28480 86260-60007
JIMP1 1250-1577 Body: RF Connector (Type N) 02660 131-150
5061-1151 RF Connector Replacement Kit (Includes HP
Part No. 1250-1577) (Preferred Replacement)
JIMPI 1250-0909 Body: RF Connector (APC-7) (Option 005) 28480 1250-0909
JIiMP2 1250-0915 Contact: RF Connector (Type N) 02660 131-149
JIMP2 1250-0816 Contact: RF Connector (APC-7) (Option 005) 28480 1250-0816
JIMP3 5040-0306 Insulator 28480 5040-0306
JIMP4 08555-20093 Center Conductor 28480 08555-20093
JIMP5S 08555-20094 Body: Bulkhead 28480 08555-20094
JIMP6 2190-0104 Washer: Lock 0.439" 1D 00000 OBD
JIMP7 2950-0132 Nut: Hex 7/16 - 28 00000 OBD
JIMP8 08761-2027 Insulator 28480 08761-2027

Figure 6-1. RF Output Connector, Exploded View



Replaceable Parts

Model 86290B

TOP VIEW

BOTTOM VIEW

) *wq *A701 *p7 12,13 m*A7P2

TUr NN

*Refer to Table 6-2 for Part Number Information

Figure 6-2. Overall Instrument Parts Identiﬁca-tion (1of4)
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Model 86290B Replaceable Parts
Item HP Part Description Mfr. Manufacturer’'s
Number Code Part Number

0 2360-0332 SCREW: 6-32 PAN HEAD 04886 YELLOW PATCH
g 2200-0165 SCREW: 4-40, .25 INLG, 82°FLH 28480 2200-0165

o 86290-20008 HEAT SINK: RF SECTION FRAME 28480 86290-20008

o 86290-20003 PANEL: REAR 28480 86290-20003

0 86290-20002 FRAME: REAR 28480 86290-20002

o 86290-00008 BRACKET: BOARD SUPPORT 28480 86290-00008

o 86260-00012 BRACE: DRAWER 28480 86260-00012

o 86290-00006 DECK: MAIN 28480 86290-00006

o 08672-40001 HOUSING: LAMP . 28480 08672-40001

m 2200-0111 SCREW: 4-40, .5INLG, PANHEAD. 28480 2200-0111

0 2200-0115 SCREW:4-40, 75IN LG, PANHEAD 28480 2200-0115

Q 0590-0076 NUT: (FOR SCREW 0 ) 72962 22NM-40

@ 2260-0009 NUT: fTO ATTACH EXTENDER BOARD) 28480 2260-0009

0 2360-0115 SCREW: 6-32, 312 INLG, PANHEAD 28480 2360-0115

@ 2200-0172 SCREW: 4-40, .875INLG, 82° FLH 28480 2200-0172

@ | 2260-0009 NUT: (FOR SCREW @) ) 28480 | 2260-0009

m 0380-0793 SPACER: POST (FOR MOUNTING 76854 | - 15525-610

BRACKET )
@ 86290-00025 BRACKET: POT (MOUNTING BRACKET 28480 86290-00025
FOR R2 ANDR3)
m 6960-00016 HOLE PLUG: PLASTIC 02768 207-080501-01-0101

Figure 6-2. Overall Instrument Parts Identification (2 of 4)



Replaceable Parts Model 86290B

LEFT SIDE VIEW

10

*)6 *)1
(See Figure 6-1) (See Figure 6-1)

RIGHT SIDE VIEW

OSCILLATON g
DETECTON - ‘ .
LR

*Refer to Table 6-2 for Part Number Information

Figure 6-2. Overall Instrument Parts Identification (3 of 4)



Model 86290B

Replaceable Parts

COUPLER DC1 TOLID Q )

Item HP Part Description Mfr. Manufacturer’s
Number Code Part Number
0 86290-20003 PANEL: REAR 28480 86290-20003
0 2360-0182 SCREW: (TO ATTACH REAR FRAME 0 ) 28480 2360-0182
o 86290-20008 HEAT SINK: RF SECTION FRAME 28480 86290-20008
o 86290-20032 CABLE: RF TEST (P/O ACCESSORIES 28480 86290-20032
SUPPLIED)
e 2360-0117 SCREW: (TO ATTACH YTO A9) 28480 2360-0117
o 1460-1186 WIREFORM (FOR LATCH HANDLE) 28480 1460-1186
0 2360-0182 SCREW: (TO ATTACH FRONT PANEL ASSY) 28480 2360-0182
0 08621-20052 SCREW (FOR LATCH HANDLE) 28480 08621-20052
o 3050-0028 WASHER: FLAT (FOR LATCH HANDLE) 28480 3050-0028
m 08621-20051 HANDLE: DRAWER LATCH 28480 08621-20051
m 86290-20002 FRAME: REAR 28480 86290-20002
@ 2360-0182 SCREW: (TO ATTACH FRONT PANEL ASSY) 28480 2360-0182
@ 2360-0192 SCREW: (TO ATTACH BRACE @ ANDREAR | 28480 2360-0192
FRAME )
m 86290-00009 LID: RFSECTION 28480 86290-00009
@ 2360-0115 SCREW: (TO ATTACH LID 0 ) 28480 2360-0115
@ 86260-00012 BRACE: DRAWER 28480 86260-00012
0 2360-0182 SCREW: (TO ATTACH REAR FRAME m ) 28480 2360-0182
@® 2420000 NUT: HEX (FOR SCREW (J) ) 28480 |  2420-0001
@ 86290-00008 BRACKET: BOARD SUPPORT 28480 86290-00008
@ 2360-0332 SCREW: (TO ATTACH BRACKET @ ) 04866 YELLOW PATCH
Q 3050-0010 WASHER: (FOR SCREW @ ) 76210 65
@ 86290-00006 DECK: MAIN 28480 86290-00006
@ 0520-0173 SCREW: (TO FASTEN DIRECTIONAL 28480 0520-0173

Figure 6-2. Overall Instrument Parts Identification (4 of4)




Replaceable Parts Model 86290B

BG2V0B RF PLUG ~IN
m’ﬂ 2.0-18.6 GHz

UNLEVELED

POWER LEVEL

*
{See Figure 6-1)

*AB
(LAMPHOUSING
UNDERNEATH)
(See Figure 6-2)

*$1
*$2

*1
(See
Figure 6-1)

®®®

*Refer to Table 6-2 for Part Number Information

VR1 VR2 *R4 CR2 *R3 *R2

Figure 6-3. Front Panel Parts Identification (1 of 4)
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Model 86290B

Replaceable Parts

0360-0268

Item HP Part Description Mfr. Manufacturer’s
Number Code Part Number

a 86290-20060 WINDOW: BAND SELECTOR 28480 86290-20060

e 1400-0560 CLIP: LED MOUNTING WITH RETAINER 28480 1400-0560
RING (@

0 86290-00065 PANEL: UPPER FRONT 28480 86290-00065

o -0370-1099 KNOB: POINTER (POWER LEVEL) 28480 0370-1099

0 0370-299%4 KNOB: BAR (ALC SWITCH) 28480 0370-2994

0 5040-0345 INSULATOR: CONNECTOR (FOR ALC 28480 5040-0345
EXT INPUT)

0 86290-00063 PANEL: LOWER FRONT 28480 86290-00063

o 0370-1001 KNOB: ROUND (ALC GAIN) 28480 0370-1001

o 86240-20045 KNOB: KNURLED (PEAK) 28480 86240-20045

@ 08621-20051 HANDLE: DRAWER LATCH 28480 08621-20051

m 08640-40052 LEVER: SLIDE SWITCH (RF OFF-ON) 28480 08640-40052

RETAINER RING: (P/O CLIP e )

@ 2260-0001 NUT: HEX (TO ATTACH A8 ASSY) 28480 2260-0001

@ 2190-0019 WASHER (FORNUT m ) 28480 2190-0019

m 86290-20001 PANEL: SUB FRONT 28480 86290-20001

@ 2200-0105 SCREW: (TO ATTACH POT BRACKET m ) 28480 2200-0105

@ 86290-00025 BRACKET: POT (MOUNTING PLATE FOR 28480 86290-00025
R2 ANDR3)

0 2950-0001 NUT: HEX (FOR ALC EXT INPUT) 12697 20/4-13

@ 2190-0016 WASHER: LOCK (FOR ALC EXT INPUT) 78189 1920-02

@ 0360-1190 LUG: GROUND (FOR ALC EXT INPUT) 79963 720-.380H

@ TERMINAL SOLDER LUG #6SCR 79963 804-.138

Figure 6-3. Front Panel Parts Identification (2 of 4)
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Replaceable Parts

Model 86290B

[T7] 852908 RF PLUG-IN
:’ 20-18.6 GHz

11

*g1
A
LE ¥ 3 L E
00,
*

*See Table 6-2 for Part Number Information

UNLEVELED

POWER LEVEL

12,13

*a8

(LAMPHOUSING
UNDERNEATH)
(See Figure 6-2)

S1

S2

6-12

Figure 6-3. Front Panel Parts Identification (3 of 4), Option 004



Model 86290B Replaceable Parts

Item HP Part Description Mfr. Manufacturer’'s
Number Code Part Number
86290-20060 WINDOW: BAND SELECTOR 28480 86290-20060
1400-0560 CLIP: LED MOUNTING WITH RETAINER 28480 1400-0560
RING@)
86290-00065 PANEL: UPPER FRONT 28480 86290-00065
0370-1099 KNOB: POINTER (POWER LEVEL) 28480 0370-1099
0370-2994 KNOB: BAR (ALC SWITCH) 28480 0370-2994
86290-00064 PANEL: LOWER FRONT 28480 86290-00064
0370-1001 KNOB: ROUND (ALC GAIN) 28480 0370-1001
86240-20045 KNOB: KNURLED (PEAK) 28480 86240-20045
08640-40052 LEVER: SLIDE SWITCH (RF OFF-ON) 28480 08640-40052
08621-20051 HANDLE: DRAWER LATCH 28480 08621-20051

RETAINER RING: (POCLIP @) )

© 06000 600000000 OO

2260-0001 NUT: HEX (TO ATTACH A8 ASSY) 28480 2260-0001

2190-0019 WASHER: LOCK (FORNUT Q ) 28480 2190-0019

2200-0105 SCREW: (TO ATTACH POT BRACKET @ ) 28480 2200-0105

86290-00025 BRACKET: POT (MOUNTING PLATE FOR 28480 86290-00025
R2 ANDR3)

86290-20001 PANEL: SUB FRONT 28480 86290-20001

Figure 6-3. Front Panel Parts Identification (4 of 4), Option 004
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Replaceable Parts

Model 86290B

*y *)5 %*g3 *Jg
(See Figure 6-1)

LN

00—

*i5
{See

Figure *
6-1) R6

*See Table 6-2 for Part Number Information

6-14

Figure 6-4. Rear Panel Parts Identification (I of 4)



Model 86290B Replaceable Parts
item HP Part Description Mfr. Manufacturer’s
Number Code Part Number
0 0590-0106 NUT: LOCK 72962 22NM-26
o 0590-0131 SCREW: CONNECTOR 28480 0590-0131
0 86290-20002 FRAME: REAR 28480 86290-20002
0 0626-0002 SCREW: 6-20, .5IN LG, PANHEAD 28480 0626-0002
o 1200-0043 INSULATOR: TRANSISTOR 76530 322047
o 0361-0520 RIVET: BLIND, .125IN 28480 0361-0520
o 08621-00006 SPRING: GROUND 28480 08621-00006
o 1200-0041 SOCKET: TRANSISTOR 22753 PTS-1
O 86290-20003 PANEL: REAR 28480 | 86290-20003
@ 2200-0105 SCREW: PAN HEAD, 4-40, 312INLG 28480 2200-0105
o 2950-0132 NUT:HEX 7/16 IN, .094 THK 73734 76500NP
m 2190-0104 WASHER: LOCK, INTLT, 7/16 IN 78189 1922-04
@ 2360-0117 SCREW:6-32, .375IN LG, PANHEAD 28480 2360-0117
m 86290-00022 PANEL: REAR COVER 28480 86290-00022
@ 1250-0522 CAP: COAXIAL TYPE-N 24931 25PC100-1
@ 6960-0016 HOLE PLUG: PLASTIC 02768 207-080501-01-0101

Figure 6-4. Rear Panel Parts Identification (2 of 4)
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Replaceable Parts

Model 86290B

Figure 6-2)

nnnnnnn

*J6

(See ~ 9 VRi
g \/ \ @@

*J9 *$3 *R6 *J5 *J8 *Ja
(See Figure 6-1) ®®

*See Table 6-2 for Part Number Information

Figure 6-4. Rear Panel Parts Identification (3 of 4), Option 004
6-16



Model 86290B Replaceable Parts
Item HP Part Description Mfr. Manufacturer’s
Number Code Part Number
0 0590-0106 NUT: LOCK 72962 22NM-26
o 0590-0131 SCREW: CONNECTOR 28480 0590-0131
0 86290-20002 FRAME: REAR 28480 86290-20002
o 0626-0002 SCREW: 6-20, .5 INLG, PANHEAD 28480 0626-0002
o 1200-0043 INSULATOR: TRANSISTOR 76530 322047
o 0361-0520 RIVET: BLIND, .125IN 28480 0361-0520
o 08621-00006 SPRING: GROUND 28480 08621-00006
o 1200-0041 SOCKET: TRANSISTOR 22753 PTS-1
o 86290-20003 PANEL: REAR 28480 86290-20003
m 2200-0105 SCREW: PAN HEAD, 4-40, 312INLG 28480 2200-0105
m 2950-0132 NUT: HEX, 7/16, .094 THK 73734 T6500NP
@ 2190-0104 WASHER: LOCK, 3/8 IN 78189 1922-04
@ 2360-0117 SCREW: 6-32, .375IN .G, PAN HEAD 28480 2360-0117
m 86290-00023 PANEL: REAR COVER 28480 86290-00023
@ 1250-0522 CAP: COAXIAL TYPE-N 24931 25PC100-1
@ 5040-0345 INSULATOR: CONNECTOR (FOR ALC 28480 5040-0345
EXT INPUT)
0 0360-1190 LUG: GROUND (FOR ALCEXT INPUT) 79963 720-.380H
@ 2950-0001 NUT: HEX (FOR ALC EXT INPUT) 12697 20/4-13
m 2190-0016 WASHER: LOCK (FOR ALCEXT INPUT) 78189 1920-02
@ 6960-0016 HOLE PLUG: PLASTIC 02768 207-080501-01-0101
Q 2360-0127 SCREW: 6-32 28480 2360-0127
@ 2420-0001 NUT: 6-32 28480 2420-0001
@ 0360-0268 TERMINAL SOLDER LUG #6SCR 79963 804-.138

Figure 6-4. Rear Panel Parts Identification (4 of 4), Option 004
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Replaceable Parts

Model 86290B

SIDE VIEW

AT1

RF SECTION

W5 FRAME

(SEE FIGURES
W7 6-2 AND 6-3.)
A12
W1P2
A12A1
w1
W1P5
A10A1
' W1P4
A10MP1
' W6
A10 o - F T
3 w9
W | B
4 | A11
CR1 T ATIMPT
W1P3 A11A1
A9 0C1
A9A1 W10
AIMP1 / AIMP2

Figure 6-5. RF Section, Major Assembly and Component Locations (1 of 2)
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Model 86290B Replaceable Parts

SIDE VIEW
OPTION 004
W8 ATI W5 Wit
RF SECTION
FRAME
A12
A12A1
Ri
. R Y
NOT VISIBLE WiPa
A10A ‘ , ‘ -
A10MP1 R | W9
A10 ‘
W6
W4
A11MP
A1
A11A1
DCA

A9

A9A1 ASMP1 A9MP2

Figure 6-5. RF Section, Major Assembly and Component Locations (2 of 2), Option 004
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Replaceable Parts Model 86290B

w4

-
=

SERVICE CABLE

J

w11
(OPTION 004)

Figure 6-6. RF Cable Assemblies
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ble Parts
Model 86290B Replaceable
Table 6-2. Replaceable Parts
c o Mfr
Reference HP Part 5| Qty Description Code Mfr Part Number
Designation Number
al 86290-60121 (8 1 BOARD ASSY, ALC 28480 86290-60121
86290-60072 ALC ASSY, PRPLACEMENT KIT 28480 BA290~-60072
AlC1l 01A0~0127 2 3 CAPACITOR~FXD 1UF 120% 25VDC CER 28480 0160~-0127
AlC2 0140-0196 3 1 CAPACTTOR~-FXD 150PF iﬁ% 300VDC MICA 72136 DM15F151J0300WVICR
AlC3 0160~-2240 4 1 CAPACITOR-FXD 2PF +.25PF 500VDC CER 28480 0160-2240
AlC4 0160-2036 6 1 CAPACTTOR-FXD 4300BF +5% 500VDC MICA 28480 0160-2036
alcs 0160-N127 2 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0160-0127
AlCé 0160-0127 2 CAPACTTOR-FXD lUF +20% 25VDC CER 28480 01460-0127
AlC7 N160-2256 2 1 CAPACITOR-FXD 9.1PF 1.25PF 500vDC CER 28480 0160-2256
AlC8 0160-0127 2 CAPACITOR-FXD lUF +20% 25VDC CER 28480 0160~0127
AlC9 0160~2242 6 1 CAPACITOR-FXD 2,4PF +.25PF 500VDC CER 28480 0160-2242
AlC10 016n-0127 2 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0160-0127
AlC11 0160-3873 1 1 CAPACITOR-FXD 4.7PF +.5PF 200VDC CER 28480 0160-3873
AlCl2 0160-2201 7 1 CAPACITOR-FXD 51PF +5% 300VDC MICA 28480 0160-2201
AlC13 0160-3067 S 1 CAPACTTOR-FXD 200PF +5% 300VDC MICA 28480 0160-3067
AlC1l4 0180-0291 3 1 CAPACITOR-FXD 1UF+10% 35VDC TA 56289 150D105X9035A2
AlCl5 g160-0127 2 CAPACITOR-FXD 1lF :20% 25vDC CER 28480 0160-0127
AlC1l6 0160-0205% 7 1 CAPACITOR-FXD 10PF +5% 500VDC MICA 28480 0160-0205
AICR1 1901-n376 6 10 DIONE-GEN PRP 35V 50MA DO-35 28480 1901-0376
AICR2 1901-0376 [ DIONE-GEN PRP 35V SOMA NO-35 28480 1901-0376
AICR3 1901~-0376 6 DIONF-GEN PRP 35V SOMA DO-35% 28480 1901-0376
AlCR4 1901-0376 6 PIOGDE-GEN PRP 35V 50MA DO-35 28480 1901-0376
AlCRS 19n1-0376 6 DINDE-GFEN PRP 35V 50MA DO-35 28480 1901-0376
A1CRS6 NOT ASSIGNFED
A1CR7 1901-0374 6 DIODE-GEN PRP 35V 5(MA DO-35 28480 1901-0376
A1CR8 1901-0%18 8 a8 NIODF-SM SIG SCHOTTKY B 28480 1901-0518
A1CR9 1301-0518 8 DINNE-SM SIG SCHOTTKY 28480 1901-0518
ALCR10 1901-0376 [ DIODF-GEN PRP 35V SOMA DO-35 28480 1901-0376
A1CRI11 1901-0376 3 DIODE-GEN PRP 35V 50MA DO-35 28480 19n1-0376
Al1CR12 1901-0%18 8 NIODE-SM SIG SCHOTTKY 28480 1901~0518
AlCR13 1901-0518 8 DIODE~SM SIG SCHOTTKY 28480 1901-~-0518
A1CR14 1901-0376 6 DIODE-GEN PRP 35V SOMA DO-35 28480 1901-0376
ALCR1S 1981-0518 8 DNINDE-SM SIG SCHOTTKY 28480 1901-0518
AlCR1A 1901-0376 6 DIONE~-GEN PRP 35V 50MA DO-35 28480 1901-0376
AlICR17 1901-0518 a DIODE~SM SIG SCHOTTKY 28480 1901-0518
A1CR18 1901-D518 8 NINDF-8SM SIG SCHOTTKY 28480 1901-0518
A1CR10O 1901-0%18 8 DIODE-SM SIG SCHOTTKY 28480 1901-0518
ALCR20 19n1-0197 9 2 NINDE-SCHOTTKY 12V 100PS 28480 1901-0197
AlCR21 1901-0197 9 NINDE~-SCHOTTKY 12V 100PS 28480 1901~-0197
AlJ1l 1250-0836 2 1 CONNRCTOR-RF SMC M PC 50-OBM 28480 1250-0836
AlMP1 4040-0749 4 2 EXTR-PC BD BRN POLYC ,0A2-BND-THKNS 28480 4040-0749
A1MP2 4040-0749 4 EXTR~-PC BD BRN POLYC .062-BD-THKNS 28480 4040-0749
AlMP3 1200-0173 5 1 INSULATOR-XSTR DAP-GL 28480 1200-0173
A1MP4 1480-0073 6 4 PIN-ROLT, ,062-TN-DIA .25-IN-LG BE-CU 28480 1480-0073
A1MPS 1480-0073 6 PIN-ROLL ,062-IN-DIA .25-IN-LG BE-CU 28480 1480-0073
AlQl 1853-0020 4 1 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
AlQ2 1854-0039 7 1 TRANSISTOR NPN 2N3053S SI TO-39 PD=1W 3L585 2N3053S
AlQ3 1854-0023 9 2 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0023
A1Q4 1855-0062 8 10 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062
ALQS5 1855-0020 8 1 TRANSISTOR J-FET N-~CHBAN D-MOPRE TO-18 SI 28480 1855-0020
AlQA 1854~-0023 q TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0023
AlQ7 1853-0050 0 1 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0050
AlQ8 1854-0019 3 1 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0019
AlQ9 1855-0062 8 TRANSISTOR J-FE™ N-CHAN ND-MODE SI 28480 1855~0062
AlQ1l0 1855-0062 8 TRANSISTOR J~-FET N~CHAN D-MODE SI 28480 1B55-0062
AlQ11 1855-0062 8 TRANSISTOR J-FET N-CHAN D-MODE SI 2R4890 1855-0062
AlQ1l2 1855-0062 8 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062
AlQ13 1855-0062 8 TRANSISTOR J-FET N~CHAN D-MODE ST 28480 1855-0062
AlQl4 1855~-0062 8 TRANSISTOR J-FET N-CBAN D-MODF ST 28480 1855-0062
A1Q15 1R55~-0067 f TRANSISTOR J-FPE™ N-CBAN D-MODE SI 28480 1855-0062
AlQ1l6 1855-0062 A TRANSISTOR J-FET N-CFAN D-MODE ST 28480 1855-N1062
AlQ17 1855-0062 8 TRANSISTOR J-FET N-CHFAN D-MODE SI 28480 1855-0062
AlR1 n757-018n0 2 2 RESISTOR 31.F 1% ,12°W F TC=0+100 20480 0757-0180
AlR2 N757-0180 2 RESISTOR 31.6 1% .125W F TC=0%100 28480 0757-0180
AlR3 0698-7260 7 15 RESISTOR 10K 1% .05W F TC=0ilEO 24544 C3-1/8-T0-1002-F
AlR4 0698-7260 7 RESISTOR 10K 1% ,05W F TC=0+100 245446 €3-1/8~T0-1002-F
AlRS NAGB~-T7260 7 RESISTOR 10 1% .N5W F TC=OEIUO 24546 C3-1/8-T0-1002-F
A1R6 0A98-7236 7 9 QESISTNR 1K 1% ,05W F TC=0+10N 24546 C3-1/8-T0-1001-F
AlR7 2100-2413 9 1 RRESISTNR-TRMR 200 10% C SIDPDE-ADJ 1-TRN 30983 ETS0X201
A1RS NA98-7246 9 5 RESISTOR 2,61K 1% .NSW F TC=0+100 24544 C3-1/8-T0-2/11-F
AlRS 0757-0421 4 14 RESTSTOR 825 1% .125W F TC=0+100 24546 C4-~1/8~T0-825R-F
ALR1N 2100-2574 3 1 RESISTOR-TRMR 500 10% C SIDEZADJ 1-TRN 30983 ETS50X501

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

Table 6-2. Replaceable Parts

Model 86290B

.. fr

Reference HP Part c| g Description M Mfr Part Number

Designation | Number [D Code
AlR11 0698-7243 6 5 RESISTOR 1.96K 1% .0SW F TC=0+100 24546 C3-1/8-T0-1961-F
AlR12 0698-7283 4 1 RESISTOR 90,9K 1% .05W F TC=0%100 24546 €3-1/8-70-9092-F
AlR13 0698-7246 9 RESISTOR 2.A1K 1% .05W F TC=0F100 24546 C3-1/8-T0-2611-F
ALR14 0698-7246 a RESTSTOR 2.61K 1% .0SW F TC=0%100 24546 ©3-1/8-T0-2611-F
ALR1S 0698-7236 7 RESISTOR 1K 1% ,0SW F TC=0+100 24546 C3-1/8-T0-1001-F
AlR16 0698-7274 3 1 RESISTOR 38,3K 1% ,05W F TC=0+100 24546 C3-1/8-T0-3832-F
AlR17 0698-7284 5 7 RESISTOR 100K 1% .05W F TC=0+100 24546 €3-1/8-T0-1003-F
AlR18 0698-7236 7 RESISTOR 1K 1% .05W F TC=0+100 24546 €3-1/8-T0-1001-F
AIR19 0698-7277 5 4 RESISTOR 51.1K 1% .05W F TC=0+100 24546 C3-1/8-T0-5112-F
ALR20* 0698-7252 7 2 RESISTOR 4.64K 1% .05W F TC=0¥100 24546 €3-1/8-T0-4641-F
alr2l 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 C3-1/8-T0-1002-F
AlR22 0698-7260 7 RESISTOR 10K 1% .0NSW F TC=0%100 24546 C3-1/8-T0-1002~-F
ALR23* 0698-7252 7 RESISTOR 4,64K 1% .05W F TC=0+100 24546 C3-1/8-T0-4641-F
A1R24 0698-7243 6 RESISTOR 1,96K 1% .0SW F TC=0+100 24546 C3-1/8-T0~1961-F
ALR25 0698-7264 1 1 RESISTOR 14.7K 1% .0SW F TC=0%100 24546 C3-1/8-T0-1472-F
ALR26 0698-7270 a 2 RFSISTOR 26.1K 1% .0SW F TC=0+100 24546 C3-1/8-T0-2612-F
AlR27 0698-7253 8 7 RESISTOR 5.11K 1% .05W F TC=0F100 24546 C3-1/8-T0-5111-F
AlR28 0698-7273 2 1 RESISTOR 34,8K 1% .0SW F TC=0%100 24546 €3-1/8-T0-3482-F
ALR29 2100-3094 4 2 RESISTOR-TRMR 100K 10% C SINE-ADJ 17-TRN 02111 43P104
A1R30 0698-3454 3 1 RESISTOR 215K 1% ,125W F TC=N+100 24546 €4-1/8-T0-2153-F
AIR31 0698-7246 9 RESISTOR 2.A1K 1% .N5W F TC=0+100 24546 €3-1/8-T0-2611-F
A1R32 0698-7277 6 RESISTOR 51.1K 1% ,05W F TC=07100 24546 €3-1/8-T0-5112-F
AlR33 0698-7260 7 RESISTOR 1NK 1% .05W F TC=0+100 24546 €3-1/8-70-1002-F
AlR34 0698-7236 7 RESISTOR 1K 1% .05W F TC=0+100 24546 C3-1/8-T0-1001-F
A1lR3S 0698-7277 a RESISTOR 51.1K 1% .05W F TC=0+100 24546 €3-1/8-T0-5112-F
AlR36 2100-3162 7 2 RESISTOR-TRMR 200K 10% C SIDE-ADJ 17-TRN 02111 43P204
ALR37 0698-7243 6 RESISTOR 1.96K 1% .05W F TC=0+100 24546 C3-1/8-T0-1961-F
AlR38 0698-7284 5 RESISTOR 100K 1% .0SW F TC=0+100 24546 €3-1/8-T0-1003-F
ALR39 0698-7234 5 1 RESISTOR 825 1% .05W F TC=0+T100 24546 C3-1/8-T0-825R-F
A1R40 0698-7253 8 RESISTOR 5.11K 1% ,0SW F TC=0+100 24546 C3-1/8-T0-5111-F
AlR41 0698-7284 5 RESISTOR 100K 1% .05W F TC=0+100 24546 €3-1/8-T0-1003-F
AlR42 2100-3094 4 RESISTOR-TRMR 100K 10% C SIDE-ADJ 17-TRN 02111 43P104
A1R43 0698-7284 5 RESISTOR 100K 1% .05W F TC=0+100 24546 C3-1/8-T0-1003-F
AlR44 0698-7253 8 RESISTOR 5,11K 1% .05W F TC=0+100 24546 €3-1/8-T0~5111-F
ALR4S 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0%¥100 24546 C3-1/8-T0-5111-F
AlR46 0698-7243 6 RESISTOR 1,96K 1% .05W F TC=04+100 24546 €3-1/8-T0-1961-F
ALR47 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0%100 24546 C3-1/8-T0-5111-F
ALR48 0698-7258 3 3 RESISTOR 8.25K 1% .05W F TC=0%100 24546 C3-1/8-T0-8251-F
ALR49 0698-7229 8 1 RESISTOR S11 1% .05W F TC=0+100 24546 C3-1/8-TO-511R-F
ALR50 0698-7277 6 RESISTOR 51.1K 1% .NSW F TC=0+100 24546 €3-1/8-T0-5112-F
AlRS1 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24548 €3-1/8-T0-1002-F
AlRS2 0698-7284 5 RESISTOR 100K 1% .N5W F TC=0+100 24546 C3-1/8-T0-1003-F
AIRS53 0698-7284 5 RESISTOR 100K 1% .05W F TC=07100 24546 €3-1/8-T0-1003-F
ALRS4 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 C3-1/8-T0-1002-F
A1RSS 2100-3162 7 RESISTOR-TRMR 200K 10% C SIDE-ADJ 17-TRN 02111 43P204
AlRS6 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0+100 24546 C3-1/8-T0-5111~F
A1R57 0698-7270 9 RESISTOR 26.1K 1% .05W F TC=0+100 24546 C3-1/8-T0-2612-F
AIR58 0698-7236 7 RESISTOR 1K 1% .05W F TC=0+10T 24546 €3-1/8-T0-1001-F
A1IRS9 2100-2030 6 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 82PR20K
ALR6D 2100-3122 9 L RESISTOR-TRMR 100 10% C SIDE-ADJ 17-TRN 02111 43p101
AlR61 0698-7238 9 1 RESISTOR 1,21K 1% .05W F TC=0+100 24546 C3-1/8-T0-1211-F
AlR62 0698-7236 7 RESISTOR 1K 1% .05W F TC=0+10T 24546 €3-1/8-T0-1001-F
AlR63 0698-7236 7 RESISTOR 1K 1% .05W F TC=0%100 24546 C3-1/8-T0-1001-F
AlR64 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 C3-1/8-T0-1002-F
ALR65 0698-7271 0 2 RESISTOR 28,7 1% ,05W F TC=0+100 24546 C3-1/8-T0-2872-F
ALRE6 NOT ASSIGNED
AlR67 0698-7258 3 RESISTOR 8.25K 1% .05W F TC=0+100 24546 C3-1/8-T0-8251-F
AIR68 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 €3-1/8-T0-1002-F
A1R69 0698-7284 5 PESISTOR 100K 1% .05W F TC=0+100 24546 €3-1/8-T0-1003-F
A1R70 0698-7271 0 RESISTOR 28.7K 1% .05W F TC=D+100 24546 C3-1/8-T0-2872-F
AlR71 2100-1986 9 1 RESTSTOR~TRMR 1K 10% C TOP-ADJ 1-TRN 73138 82PRIK
AIR72 0698-7230 1 1 RESISTOR 562 1% .05W F TC=0+100 24546 C3-1/8-TO-562R-F
AlR73 0698-7260 7 RESISTOR 1NK 1% .0SW F TC=0¥100 24546 €3-1/8-T0-1002-F
ALR74 0698-7260 7 RESISTOR 10K 1% ,05W F TC=0%100 24546 €3-1/8-T0-1002~F
AIR7S 2100-2489 9 1 RESISTOR-TRMR 5K 10% € SIDE-ADJ 1-TRN 30983 ET50X502
ALR76 0698-7236 7 RESISTOR 1K 1% .0SW F TC=0+100 24546 C3-1/8-T0-1001-F
ALR77 0698-7260 7 RESISTOR 10K 1% .0SW F TC=0+100 24546 C3-1/8-T0-1002-F
ALR78 0698-7236 7 RESISTOR 1K 1% ,0SW F TC=0+100 24544 C3-1/8-T0-1001-F
ALR79 0698-7258 3 RESISTOR 8,25K 1% .0SW P TC=0+100 24546 C3-1/8-T0-8251-F
ALRS0 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 €3-1/8-T0-1002-F
alral 0698-7243 6 RESISTOR 1.96K 1% .05W F TC=0+100 24544 C3-1/8-T0-1961-F
AlR82 0698-7253 8 RESISTOR S.11K 1% .05W ¥ TC=0¥100 24546 €3-1/8-70-5111~F
ALRS3 0698-7244 7 1 RESISTOR 2,15K 1% 054 F TC=0¥100 24546 C2-1/8-T0-2151-F
A1RB4 0698-7260 7 RESISTOR 10K 1% .0SW F TC=0+100 24546 €3-1/8-T0-1002-F
6-22 See introduction to this section for ordering information
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Model 86290B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q Lo Mfr

: p t Description Mfr Part Number
Designation Number |D Y P Code

A1R8S 0757-0280 3 1 RESTSTOR 1K 1% ,125W F 'l‘C=nilnD 24546 C4-1/8-70-1001~F
A1RB6 0698-7208 3 1 RESISTOR 68.1 1% .O0SW F ’!‘C=01100 24546 C3-1/8-TO-68RI1~F
A1RB7 0698-7212 9 1 RESISTOR 100 1% .0N5W F ’T‘C=0:100 24544 C3-1/8-m0-100R-F
A1R88 0698-7246 9 RESISTOR 2.61K 1% ,05W F ’T‘(":OilOO 24544 C3-1/8-"0-2611~F
AlSl 3101-1860 1 1 SWITCH-SL 5~1A DIP-SLIDE-ASSY ,1A 50VDC 28480 3101-18R0

AlU1l 1826-0218 5 4 IC OP AMP WB TO-99 PKG 3,585 CA3100T

AlU2 1826-0218 5 1C OP AMP WB TO0O-99 PKG ar,58% CA3INOT™

AlU3 1826-0218 5 IC OP AMP WB TO-99 PKG 3L585 CcA3100T

Alu4d 1826-0092 3 1 1€ OP AMP GP DUAL T0-99 PKG 28480 1826-N092

AlUS5 1820~1526 8 1 IC DCDR CMOS BCD-TO-DEC 4-T0O-10-LINE 04713 MC14028BCL

AlUG 1820-0223 0 1 IC OP AMP GP TO-99 PKG L5585 CAINI1AT

AlU07 1826-0218 S IiC OP AMP WB TO-99 PKG ILARS CA3lNOT

AlVR1 1902-0041 4 1 PDIODE-ZNMR $.11V 5% DN-35 PD=,4W 28480 1902-0041

AlVR2 19n2-0048 1 1 DIONE-ZNR 6.81V 5% DO-31% PD=.4W 28480 1902-0048

Al1VR3 1902-0680 7 1 DINDE-7NR 1NB27 6.2V 5% DO-7 PD=,4W 24046 1Ng27

AlwWl 8159-0005 0 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159~-0005

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 86290B
Table 6-2. Replaceable Parts
rt |c _r Mfr
Reference HP Part 1c] o Description Cod Mfr Part Number
Designation Number ode

A2 86290-60104 (7 1 BOARD ASSY, YIG TUNED MULTIPLIER DRIVER 28480 86290-60104

A2C1 0160-4084 8 2 CAPACITOR-FXD .lUF +20% 50VDC CER 28480 0160-4084

A2C2 0160-4084 8 CAPACITOR-FXD ,1UF +20% 50UDC CER 28480 0160-4084

A2C3 0160-0300 3 1 CAPACTTOR-FXD 2700PF +10% 200VDC POLYE 28480 0160-0300

A2C4 0180-0373 2 1 CAPACITOR-FXD .A8UF+10% 35VDC TA 56289 150D684X9035A2
A2CSH 016n~3809 3 2 CAPACITOR~FXD .39UF +5% 50VDC MET-POLYC 28480 0160-38009

A2C6 0160-3809 3 CAPACITOR-FXD .39UF +5% 50VNC MET-POLYC 28480 0160-3809

A2CR1 1901-0033 2 5 NIODE-GEN PRP 180V 200MA NO-7 28480 1901-0033

A2CR2 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A2CR3 1901-0033 2 DINDE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A2CR4 1901~0033 2 NDIODE-GEN PRP 180V 200MA DO-7 28480 1901~-0033

A2CRS 1901-0033 2 NINDE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A2MP1 4040-0750 7 2 EXTR~PC BD RED POLYC .062-BD-THKNS 28480 4040-0750

A2MP2 4040-0750 7 EXTR-PC BD RED POLYC .062-BD-THKNS 28480 4040-0750

A2MP3 1480-0073 6 2 PIN-ROLL .062-IN-DIA .25-IN-LG RE-CU 28480 1480~-0073

A2MP4 1480-0073 6 PIN-ROLL .062~IN-DIA .25~IN~LG BE-CU 284R0 1480-0073

A2Q1 1855-0421 3 3 TRANSISTOR J-FET 2NS5114 P-CHAN D-MODE 17856 2NS114

A2Q2 1855-0421 3 TRANSISTOR J-FET 2NS5114 P-CHAN D-MODE 17856 2N5114

A2Q3 1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODFE 17856 2N5114

A204 1855-0062 8 1 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062

A2Q5 1855-0082 2 3 TRANSISTOR J-FET P-CHAN D-MODE ST 28480 1855-0082

A2Q6 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE ST 28480 1855-0082

A2Q7 1853-0044 2 2 TRANSTSTOR PNP SI TN-39 PD=1W FT=2N0MH?7, 28480 1853-0044

A208 1853-0044 2 TRANSISTOR PNP SI TO-39 PD=1W FT=200MH?Z 284840 1853-0044

A2Q9 1854-0474 4 2 TRANSTSTOR NPN SI PD=310MW FT=100MH7Z 04713 2N5551

A20Q10 1854-0474 4 TRANSISTOR NPN SI PD=310MW FT=100MH7 04713 2N5551

A2Q11 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE ST 28480 1855-0082

A2R1 2100~-0635 3 4 RESISTOR-TRMR 2K 10% C SIDE-ADJ 20-TRN 28480 2100-0635

A2R2 2100~-0635 3 RESISTOR-TRMR 2K 10% C SIDE-ADJ 20-TRN 28480 2100-0635

A2R3 2100-0635 3 RESISTOR-TRMR 2K 10% C SIDE-ADJ 20-TRN 28480 2100-0635

A2R4 2100-0636 4 1 RESISTOR-TRMR 1K 10% C SIDE-ADJ 20-TRN 28480 2100-0636

A2R5 2100-0635 3 RESISTOR-TRMR 2K 10% C SIDE-ADJ 20-TRN 28480 2100-0635

A2R6 2100-0637 5 1 RESISTOR-TRMR 500 10% C SIDE-ADJ 20-TRN 28480 2100-0637

A2R7 0757-0488 3 1 RESISTOR 909K 1% .125W F TC=0+100 28480 0757~-0488

A2R8 0698-8468 9 4 RESISTOR 25K .1% .1W F TC=0+4 28480 0698-8468

A2R9 0698-8468 9 RESISTOR 25K .1% .1W F TC=0+4 28480 0698-8468

A2R10 0698-6407 2 1 RESISTOR 32,8K ,1% .1W F TC=0+4 28480 0698-6407

A2R11 0757~0485 0 1 RESISTOR 681K 1% .125W F TC=0+100 28480 0757-0485

A2R12 0698-8468 9 RESISTOR 25K .1% .1W F TC=0+4 28480 0698-8468

A2R13 0698-8483 8 1 RESTSTOR 6.31K .1% .1W F TC=0+4 28480 0698-8483

A2R14 0698-8500 Q 1 RESISTOR 16.58K .1% .1W F TC=0+4 28480 0698-8500

A2R15 0698-3260 9 2 RESISTOR 464K 1% .125W F TC=0+100 28480 0698-3260

A2R16 0698-84hr8 9 RESISTOR 25K 1% .1W F TC=0+4 28480 0608-8468

A2R17 0698-8484 9 1 RESISTOR 6,44K .1% .1W F TC=0+4 28480 0698-8484

A2R18 NhG8-RA06 1 1 RESISTOR 8.54K ,1% .1W F TC=0+4 28480 0A98-6406

A2R19 NAB3-RAS55 3 1 RESISTOR 6,8M 5% _25W FC TC=-900/+1100 01121 CR6855

A2R20 0698-R488 3 1 RESISTOR 14.1K .1% .1W F TC=0+4 28480 0698-8488

A2R21 0698~8492 a 1 RESISTOR 21.7K .1% ,1W F TC=0+4 28480 0698-8492

A2R22 0698-8493 o 1 RESISTOR 22.4X ,1% .1W F TC=0+4 28480 0698-8493

A2R23 0757-0344 [} 1 RESISTOR 1M 1% ,25W ¥ TC=0+100 24546 C5~1/4-T0-1004~F
A2R24 0698-7247 0 1 RESISTOR 2.87K 1% .05W F TC=0+100 24546 C3-1/8-T0-2871-F
A2R25 2100-2655 1 1 RESISTOR-TRMR 100K 10% C TOP-ADJ 1-TRN 73138 82PR100K

A2R26 2100-2497 9 1 RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

A2R27 2100-~2650 6 1 RESISTOR-TRMR 200K 10% C TOP-ADJ 1-TRN 73138 82PR200K

AZR28 N698-7253 8 2 RESISTOR 5.11K 1% .0N&W F TC=0+100 24546 C3-1/8-T0-5111~F
A2R29 0698-7253 8 RESISTOR S5.11K 1% .05W F TC=0+100 24546 C3-1/8-T0-5111-F
A2R30 0698-7277 6 5 RESISTOR S1.1K 1% ,0SW ¥ TC=0+100 24546 C3-1/8-T0-5112-F
A2R31 2100-1738 9 4 RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 73138 82PR10K

A2R32 2100~1738 9 RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 73138 82PR10K

A2R33 N698-7270 Q 2 RESISTOR 26,1K 1% .05W P TC=0+100 24546 C3-1/8-T0-2612-F
A2R34 0698-3453 2 2 RESISTOR 196K 1% ,125W P TC=0+100 24546 C4-1/8-T0-1963-F
A2R35 0698-3455 4 1 RESTSTOR 2A1K 1% ,17?5W F TC=0+100 24546 C4-1/8-T0-2613-F
A2R36 0698-7277 [ RESISTOR 51.1K 1% .N5W F TC=0+100 24546 C3-1/8-T0-5112-F
A2R37 0698-727n Q RESISTOR 2A,1K 1% .N5W F TC=OEIDO 24544 C3-1/8-70~-2612-F
A2R38 2100-2030 3 5 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 B2PR20K

A2R39 2100-°03n 6 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 B2PR20K

A2R40 2100~2030 [ RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 82PR20K

A2R41 2100-2030 6 RESISTOR-TRMR 20K 1N% C TOP-ADJ 1-TRN 73138 82PR20K

A2R42 0698-77265 2 3 RESISTOR 1A.2K 1% .N5W F TC=0+100 24546 C3-1/8-T0-1622-F
A2R43 0698-7267 4 2 RESISTOR 19,6K 1% + 2454% C3-1/8-T0-1962-F
A2R44 N698-7265 2 RESISTOR 16,.2K 1% 245446 C3-1/8-TN-1622-F
A2R45 0698-7247 4 RESISTOR 19,6K 1% .N5W F TC=0£100 24546 C3-1/8-T0-1962-F
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Model 86290B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part ¢/ oy Description Mf(rj Mfr Part Number
Designation Number |D Code
A2R46 0698-7277 [ RESTSTOR S51,1K 1% . N5W F TC=0i100 24546 Cc3-1/8-T0-85112-F
A2R47 0698-7265 2 RESISTOR 16.72K 1% ,05W F TC=0%100 24546 C3-1/8-T0-1622-F
A2R48 0698-72R88 9 4 RESISTOR 147K 1% .NSW F TC=0+100 24546 C3-1/8-T0-1473~F
A2R49 0698-7288 a RESTSTOR 147K 1% .05W F TC=0%100 24546 03-1/8-T0-1473-F
A2R50 0698-7288 9 RESISTOR 147K 1% .0&W F TC=0¥100 24546 C3-1/8-T0-1473-F
A2RS1 0698-7277 3 RESISTOR S1.1K 1% .0SW F TC=0+100 24546 C3-1/8-T0-5112-F
A2RS2 06987288 a RESTSTOR 147K 1% + 24546 C3-1/8-TN-1473-7
A2RS53 0698-7277 6 RESISTOR 51,1K 1% .05W F TC=0+100 24546 €3~1/8~T0~5112~F
A2RS4 0698-72A0 7 3 RESTSTOR 10K 1% .0SW F TC=0+100 24546 C3-1/8-T0-1002-F
A2RSS 2100-2011 7 1 RESTSTOR-TRMR 50K 10% C TOP-ADJ 1-TRN 73138 82PR50K
A2RS56 0698-3260 9 RESISTOR 464K 1% .125W F TC=0+100 28480 0698-3260
A2R57 2100-1738 2 REGTSTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 73138 82PR1NK
A2R58 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 €3-1/8~T0-1002-F
A2R59 0811-0931 7 1 RESISTOR 660 1% W PW TC=0+30 91637 RS-1A-TI-661~F
A2R60* *FACTORY SELECTED PART
A2R61 0698-7260 7 RESISTOR 10K 1% .05W F TC=0+100 24546 C3-1/8-T0-1002-F
A2R62 0698-7267 4 RESISTOR 19.6K 1% .05W F TC=0+100 24546 C3-1/8-T0~1962~F
A2R63 0698-7263 0 3 RESISTOR 13,3K 1% .05W F TC=0+100 24546 C3-1/8-T0-1332~F
A2R64 0698-7251 6 2 RESISTOR 4.22K 1% .05W F TC=0%100 24546 C3-1/8-T0-4221-F
A2R65% *FACTORY SELFCTED PART
A2R66 0698-7263 0 RESISTOR 13.3K 1% .05W F TC=0+100 24546 C3-1/8-T0-1332-F
A2R67 2100-2030 6 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 82PR20K
A2R68 2100-1738 9 RESTSTOR-TRMR 10K 10% C TOP-ANJ 1-TRN 73138 82PR10K
A2R69 0698-7263 0 RESISTOR 13.3K 1% .0S%W F TC=0+100 24546 €3-1/8-T0-1332-F
A2R70 0698-7273 2 2 RESISTOR 34,8K 1% .05W F TC=0%+100 24546 C3-1/8-T0-3482-F
A2R71 0698-7273 2 RESISTOR 34,.8K 1% .ASW F TC=0+100 24546 C3-1/8-T0-3482-F
A2R72 0698-7251 6 RESISTOR 4.22K 1% .05W F TC=0%100 24546 C3-1/B-T0~4721-F
A2R73* *FACTORY SFLECTED PART -
A2RTA* *FACTORY SELFCTED PART
A2R75 0757-0199a 3 1 RESISTOR 21.5K 1% .125W F TC=0+100 24546 C4-1/8-T0-2152-F
A2R76* *FACTORY SHLECTED PART
A2R77 06987262 a 1 RESISTOR 12.1K 1% ,05W F TC=0+100 24546 C3-1/8-T0-1212~F
A2R78 0698-3453 2 RESISTOR 196K 1% .125W F TC=0%100 24546 C4-1/8-T0-1963-F
A2R70* *PACTORY SELECTED PART -
A2RBO 0698-7248 1 | RESISTNR 3.16K 1% .N5W F TC=0+100 24546 €3-1/8-T0-3161-F
A2R81 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-T0-1001-F
A2U1 1826-0261 8 2 IC OP AMP LOW-NNISE TO-99 PKG 28480 1826-0261
A202 1826-0261 8 TC OP AMP LOW-NOISE 'TO-99 PKG 28480 1826-0261
A203 1820-1542 ] 1 IC BFR CMOS INV HEX L-INP 3L585 CD4049AF
A2U4 1820-0579 9 1 1C MV TTL MONOSTBL RETRIG DUAL 01295 SN74123N
A2US 1826-0092 3 2 1C OP AMP GP DUAL TO-99 PKG 28480 1826-0092
A2016 1825-0092 3 1C OP AMP GP NUAL TO-99 PKG 28480 1826-0092
A2VR1 1902-0176 3 1 PIODE-72NR 47V 5% PD=1W TR=5UA 28480 1902-0176

See introduction to this section for ardering information
#Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts

Model 86290B

Reference HP Part |c| L Mfr
; . t Description
Designation | Number |D \ P Code Mfr Part Number
A3 P/0 A3/A9 AND NOT SEPARATELY REPLACEABLE
A3/A9 86290-60065 |9 1 YTO DRIVER/YTO ASSEMBLIES; REPLACED AS 28480 86290-60065
ONE UNIT
86290-60080 |8 RESTORED 86290-6006S 28480 86290-60080
A3Cl 0160-0127 2 2 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0160-0127
A3C2 0160-0127 2 CAPACITOR-FXD 1UFP 220% 25VDC CER 28480 0160-0127
A3C3 0160-4084 8 1 CAPACITOR-FXD .1UF +20% S50VDC CER 28480 0160-4084
A3C4 0160-4948 3 5 CAPACITOR-FXD .l1UF +20% 50VDC CER 16546 CW20C104MCX (SPECIAL)
A3CS5 0160-4948 3 CAPACITOR-FXD .1UF +20% 50VDC CER 16546 CW20C104MCX (SPECIAL
A3C6 0160-4948 3 CAPACITOR-FXD .lUF +20% 50VDC CER 16546 CW20C104MCX (SPECIAL
A3C7 0160-4348 3 CAPACITOR-FXD ,l1UF +20% S50VDC CER 16546 CW20C104MCX (SPECIALY
A3C8 0160-4948 3 CAPACITOR-FXD ,10F +20% 50VDC CER 16546 CW20C104MCX (SPECIAL
A3CY 0160-0300 3 1 CAPACITOR-FXD 2700PF +10% 200VDC POLYE 28480 0160-0300
A3Cl0 0180-2184 9 1 CAPACITOR-FXD 300UF+20% 30VDC TA 06001 69F455G7
A3Cl11 0160-3878 6 1 CAPACITOR-FXD 1000PF +20% 100VDC CER 28480 0160-3B78
A3CR1 1901-0033 2 S DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A3CR2 1901-0033 2 DIODE~-GEN PRP 180V 200MA DO-7 28480 1901-0033
A3CR3 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 2B480 1301-0033
A3CR4 1901-0033 2 NIONDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A3CRS 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A3K1l 0490-0916 [ 1 RELAY-RFED 1A 500MA 100VDC S5VDC-COIL 28480 0490-0916
A3MP1 4040-0751 8 2 EXTR-PC RD ORN POLYC .N62-BD-THKNS 2R480 4040-0751
A3MP2 4040-0751 8 EXTR-PC BD ORN POLYC .062~-BD-THKNS 28480 4040-0751
A3MP3 1480-0073 6 2 PIN-ROLL .NA2-IN-DIA .25-IN-LG BE-CU 28480 1480-0073
A3MP4 1480-0073 6 PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 28480 1480-0073
A3Q1l 1855-0421 3 3 TRANSISTOR J-FRET 2N5114 P-CHAN D-MODE 17856 2N5114
A3Q2 1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 178586 2N5114
A3Q3 1855-0421 3 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 17856 2N5114
A30Q4 1853-0221 7 2 TRANSISTOR PNP 2N5416 SI TO-5 PD=1W 3L585 2N5416
A305 1853-0221 7 TRANSISTOR PNP 2NS416 SI TO-5 PD=1W 3L585 2N5416
A3Q6 1854-0474 4 1 TRANSISTOR NPN SI PD=310MW FT=100MHZ 04713 2N5551
A3Q7 1853-0316 1 1 TRANSISTOR-DUAL PNP PD=500MW 28480 1853-0316
A308 1855-0082 2 6 TRANSISTOR J-FET P-~CHAN D-MODE ST 28480 1855-0082
A309 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MONE SI 28480 1855-0082
A3Ql0 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082
A3Q11 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082
A3Q12 1855-0082 2 TRANSISTOR J-FRT P-CHAN D-MODE SI 28480 1855-0082
A3Q013 1855-0082 2 TRANSISTOR J-FET P-CHAN N-MODE SI 28480 1855-0082
A3R1 0757-0346 2 2 RESISTOR 10 1% ,125W F TC=0+100 24546 C4-1/8-T0-10R0~F
A3R2 0757-0346 2 RESISTOR 10 1% ,125W F TC=0+100 24546 C4-1/8-T0-10R0O-F
A3R3 2100-0636 4 5 RESTSTOR-TRMR 1K 10% C SIPE-ADJ 20-TRN 28480 2100-0636
A3R4 2100-0636 4 RESISTOR-TRMR 1K 10% C SIDE-ANDJ 20-TRN 28480 2100-0636
A3R5 2100~2497 9 3 RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 B2PR2K
A3R6E 2100-2655 1 3 RESISTOR-TRMR 100K 1N% C TOP-ADJ 1-TRN 73138 82PR10O0OK
A3R7? 2100-0636 4 RESISTOR-TRMR 1K 10% C SIDE-ADJ 20-TRN 28480 2100-0636
A3R8 2100-0636 4 RESISTOR-TRMR 1K 10% C SIDE-ADJ 20-TRN 28480 2100-06136
A3R9Y 2100-2497 9 RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K
A3R10 2100-2655 1 RESISTOR-TRMR 100K 10% C TOP-ADJ 1-TRN 73138 82PR100K
A3R11 0683-5645 7 1 RESISTOR 560K 5% .25W FC TC=-800/+9%300 01121 CR5645
A3R12 0698-8489 4 RESISTOR 15K .1% ,1W F TC=0+4 28480 0698-8489
A3R13 0698-8485 0 1 RESISTOR 6.69K .1% .1W F TC=0+4 28480 0698-8485
A3R14 0698-6409 4 1 RESISTOR 19.68K .1% .1W F TC=0+4 28480 0698-6409
A3R1S 0698-3459 8 1 RESISTOR 383K 1% .125W F TC=0+10N 28480 0698-3459
A3R15 0698-8489 4 RESISTOR 15K .1% .lW F TC=0+4 28480 0698-B489
A3R17 0698-8482 7 1 RESISTOR 5.11K .1% .1W F TC=0+4 28480 0698-8482
A3R18 0698-6408 3 1 RESISTOR 9.88K ,1% .1W F TC=0+4 28480 0698-6408
A3R19 0698~-8494 1 2 RESISTOR 23.3K .1% .1W F TC=0+4 28480 0698-8494
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Model 86290B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q - Mfr

; A t Description Mfr Part Number
Designation Number |D Y P Code

A3R35 2100-2031 7 RESISTOR~TRMR S0K 10% C TOP-ADJ 1-TRN 73138 S2PRAOK

A3R36 07570274 5 1 RESISTOR 1.21K 1% .125W F TC=0+100 24546 C4-1/8-T0O-"0211-F
A3R37 0608-8494 1 RESISTOR 23.3K .1% .1W F TC=0+4 2R480N NFROZ-~-24Q4

A3R38 0757-0438 3 2 RESISTOR 5.11K 1% ,125W F TC=0:100 24744 C4-1/8-T0-5111-F
A3R39 0698-3455 4 2 RESISTOR 261K 1% .175W F mC=0+100 245447 C4-1/8-T0-2613-F
A3R40 0698-3455 4 RESISTOR 261K 1% .125W F TF:ﬁELOG 2454F C4-1/R-TN-2613-F
A3R41 0698-8469 n 1 RFSISTOR A,90K 7% .IW F TC=0+4 28480 NROR-R4AA

A3RA2 0757-0344 0 1 RESISTOR IM 1% ,25W F TC=O:]00 24746 ~5-1/4-TO-1004-F
A3R43 0757~-0428 1 1 RESISTOR 1.A7K 1% ,125W F TC=ﬂilﬂn NA54R CA-1/8-TN-1621-F
A3R44 2100-1738 9 1 RESISTOR-TRMR 10K 10% C TOP-ANI 1-TRN 73138 82oR1NK

A3RA4S 0757-0442 9 2 RESISTOR 10K 1% .125W F TC=O:100 2454F C4-1,/8-TN-1002-T
A3R4B* * (FACTORY SFLECTED PART)

A3R4AT* * (FACTORY SFLECTED PART)

A3R48* * (FACTORY SFLECTED PART)

A3R49* * (FACTORY SRLECTED PART)

A3RS50 0757-0442 9 RESISTOR 10K 1% .125W F TC=0:]00 24546 C4-1/8-10-1000-F
A3R51 0757-1094 9 1 RESTSTOR 1.47K 1% .125W F TC=0+100 24546 C4-1/8-T0-1471-F
A3R52 06987265 2 1 RESISTOR 16.2K 1% ,N5W F TC=0+100 24546 Ci-1/8-TH-1622-F
A3R53 0757-0440 7 1 RESISTOR 7.5K 1% .125W F TC= 1100 28546 C4-1/8-T0-7501-F
A3R54 0698-7242 5 1 RESISTOR 1.78K 1% ,05W F TC=01100 24546 C3-1/8-T0-1781~-F
A3RS55 2100-3109 2 1 RESISTOR-TRMR 2K 10% C SINDE-ADJ 17-TRN 02111 43p202

A3R56 0683-6855 3 1 RESISTOR 6.8M 5% .25W FC TC=-900/+1100 01121 CR6BSS

A3RS57 0698-3260 9 1 RESISTOR 464K 1% .(125W F TC=01100 284R0 0A98-3760

A3RS58 0757-0159 5 1 RESISTOR 1K 1% .5W F TC=0:100 28480 0757-0159

A3RS59* * (FACTORY SELECTED PART)

A3R60 0698-3453 2 1 RESTISTOR 196K 1% .125W F TC=0:100 24546 C4-1/8-T0-1963-F
A3R61 0698-7277 6 1 RESTSTOR 51.1K 1% .05W F TC=0+100 24546 C3-1/8-TN-5112-F
A3R62 0698-3156 2 2 RESISTOR 14.7K 1% .125W F TC=0i100 24546 C4~-1/8-T0-1472-F
A3RE3 2100-3054 6 1 RESISTOR-TRMR 50K 10% C SINF~-ADJ 17-TRN n2111 43pSN3

A3R64 0698-7250 5 1 RESTSTOR 3.813K 1% .05W F TC=0i100 24546 C3-1/R-TN-3831-F
A3R65 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0ilﬂﬂ 24546 c4-1/8-T0-5111-F
A3RE6 0698-7197 9 1 RESISTOR 23,7 1% .05W F TC=0:100 24546 C3-1/8-T0-23R7-F
A3R67 0698-3156 2 RESISTOR 14.7K 1% ,125W F TC=H:100 24546 C4-1/8-T0-1472-F
A3R68 0757-0280 3 1 RESISTOR 1K 1% ,125W F TC=Oi100 24546 C4-1/8-TN-1001-F
A3U1 1826-0261 8 2 1C OP AMP LOW-NOTSF TO-99 PKG 28480 1R2A-0261

A3U2 1826-0261 a 1¢ OP AMP LOW-NOISE TO-9%3 PKG 28480 182A-02A1L

A3U3 1826-0092 3 2 IC OP AMP GP DUAL T0D-99 PKG 28480 182r-0092

A3U4 1826-0092 3 IC OP AMP GP DUAL TO=~99 PKG 28480 1826-0092

A3JVR1 1902-0692 1 1 PIODE-ZNR 6.3V 1% DO-7 PD=,4W TC=+.001% 28480 1902-06907

A3VR2 1902~0176 & 1 DIONE-2ZNR 47V 5% PD=1W IR=5UA 28480 1902-0176

See introduction to this section for ordering mformation

*1ndicates factory selected valhue
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Replaceable Parts Model 86290B-
Table 6-2. Replaceable Parts
Reference HP Part |c Q o Mfr
; : t r
Designation Number |D Y Description Code Mfr Part Number
A4 86290-60034 |2 1 BOARD ASSY, FM 28430 86290-60034
A4Cl 0180-0374 3 2 CAPACITOR-FXD L0UF+10% 20VDC TA 5h289 150P106X9020B2
A4C2 0180-0269 5 1 CAPACITOR-FXN 1UF+50-10% 150vDC AL 56289 30D105G150BA2
R4C3 0180-0374 3 CAPACITOR-FXD IOUFIIO% 20VDC TA 56289 150D106X9020B2
A4CH 0160-2201 7 1 CAPACITOR-FXD S51PF +5% 300VDC MICA 28480 N160-2201
A4CS5 0160-4084 8 1 CAPACITOR-FXD .1UF EZO% 50vDC CER 2848n 0160~4084
A4C6 0160-2766 4 1 CAPACITOR-FXD 24PF +5% 500VDC CER 0 2848n 016N-27266
A4C7 0180-2208 6 1 CAPACITOR-FXD 270UF110% 10vDC TA 56289 150N227X801082
A4CS8 0160-0161 4 1 CAPACITOR-FXD ,N1UF +10% 200VDC POLYE 28480 01A0-01A1
A4CR1 1901-0033 2 4 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-n033
AACR2 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-1033
A4CR3 1901-0033 2 NIODE-GEN PRP 180V 200MA pPO-7 28480 1801-0033
A4CR4 1901-0033 2 DIODE~-GEN PRP 180V 200MA DN-7 28480 1901-00n33
A4T1 1250-08136 2 1 CONNECTOR~-RF SMC M PC S50-OHM 28480 1250-~0836
A4K1 0490-0876 7 1 RELAY-REED 1C 250MA 28VNDC 24VDC-COTIY 3VA 284R0 0490-0876
A4L1 9140-0096 1 3 INDUCTOR RF-CH-MLD 1UH 10% .166DX.385LG 28480 9140-0096
A4L2 9140-0096 1 INDUCTOR RF-CH-MLD 10H 10% .166DPX.385LG 28480 9140-0096
A4L3 9140-0096 1 INDUCTOR RF-CH-MLD 1UH 10% .166DX.385LG 28480 9140-0096
A4L4 9100-1693 2 1 INDUCTOR RF-CH-MLD 360UH 5% .2DX.45L.G 28480 9100-1693
A4MP1 4040-0752 9 2 EXTR~PC BD YEL POLYC .062-BD-THKNS 28480 4040-0752
A4MP2 4040-0752 9 EXTR-PC BD YEL POLYC ,062-BD-THKNS 28480 4040-0752
A4MP3 1205-0202 1 1 THERMAL LINK DUAL TO-18-CS 28480 1205-0202
A4MP4 1480-0073 6 4 PIN~ROLL .062-IN-DIA ,25-IN-LG BE-CU 28480 1480-0073
A4MP5 1480-0073 6 PIN-ROLIL .062-IN-DIA ,25-IN-LG BE-CU 28480 1480-0073
A401 1854-0023 9 3 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0023
A4Q2 1855-0421 3 2 TRANSISTOR J-FET 2N5114 P-CHAN D-MODE 17856 2N5114
A4Q3 1854-0023 9 TRANSISTOR NPN SI T0O-18 PD=360MW 28480 1R54-0023
A4Q4 1855-0421 3 TRANSISTOR J-FET 2NS5114 P-CHAN N-MOD® 17856 2N5114
A4QS 1853-0020 4 2 TRANSISTOR PNP SI PD=300MW FT=150MHY 28480 1853-0020
A4Q6 1854-~0023 9 TRANSISTOR NPM SI TO-18 PD=360MW 28480 1854-0023
A4Q7 1853-0020 4 TRANSISTOR PNP SI PN=300MW FT=1S0MHZ 28480 1853-0020
A4Q8 1854-0404 0 1 TRANSISTOR NPN SI TO-18 PP=360MW 28480 1854-0404
A4Q9 1854~0039 7 1 TRANSISTOR NPN 2N3053S SI T™0-39 Pp=1wW 3L58% 2N3Nns538
A4Q10 1853-0006 6 1 TRANSISTOR PNP ?2N3134 SI TO-5 PD=6N0MW 047173 2N3134
A4R1 0698-3152 R 2 RESISTOR 3.48K 1% .125W F TC=0+100 24546 C4-1/8-T0~-3481-F
A4R2 0698-3155 1 2 RESISTOR 4.64K 1% .125W F TC=0+100 24546 C4-1/8-T0-4641-F
A4R3 0698-3151 7 1 RESISTOR 2.87K 1% ,125W P TC=0+100 24546 C4-1/8-T0-2871-F
A4R4 0757-0442 9 3 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-TN-1002~F
A4RS 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002-F
A4R6 0757~0439 4 1 RESISTOR 6.81K 1% ,125W F TC=0+100 24546 C4-1/8-T0-6811-F
A4R7 0757~0401 0 3 RESISTOR 100 1% .125W F TC=0+100 24546 C4-1/8-T70-101-F
A4R8 0757-0401 0 RESISTOR 100 1% .125W F TC=0+100 24546 C4-1/8-T0-101-F
A4RI9* 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=04+100 24546 C4-1/8-T0-1331-F
A4R10 0757-0200 7 2 RESISTOR 5.62K 1% ,125W F TC=0+100 24546 C4-1/8-T0-5621~F
A4R11 0757-0279 0 2 RESISTOR 3,16K 1% ,125W F TC=0+100 24546 C4-1/8-T0O-31A1-F
A4R12 0757-0280 3 6 RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-T0-1001~F
A4R13 0757-0200 7 RESISTOR 5.62K 1% .125W F TC=0+100 24546 C4-1/8-T0-5621-F
A4R14 0698-3152 8 RESISTOR 3.48K 1% .125W F TC=0+100 24546 C4-1/8-T0-3481-F
A4R15S 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+100 24544 C4-1/8-T0-1002-F
A4R16 2100-2633 5 1 RESISTOR-TRMR 1K 1N0% C SIDE-ADJ 1-TRN 30983 ET50X102
A4R17 0698~-3155% 1 RESISTOR 4.64K 1% .175W F TC=0+100 24544 C4-1/8-T0-4641-F
A4R18 0698-0085 0 1 RESISTOR 2.K1K 1% .125W F TC=0+100 24546 C4-1/8-T0-2611~F
A4R19 0757-0280 3 RESISTOR 1K 1% ,1725W F TC=0+100 24546 C4-1/8-T0-1001-F
A4R20 0698-3430 5 3 RESISTOR 21.5 1% ,125W F TC=0+100 03888 PME55-1/8-T0-21R5-F
A4R21 0757-1004 9 2 RESISTOR 1.47K 1% .1725W F TC=0+100 24546 C4-1/8-TN-1471-F
A4R22 0698-0084 9 1 RESISTOR 2,15K 1% .125W F TC=0+100 24546 C4-1/8-T70-2151-F
A4R23 0698-3412 3 1 RESISTOR 3.83K 1% .S5W F TC=0+100 28480 0698-3412
A4R24 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+100 24546 C4-1/8-T70-1001-F
A4R25 0698-3430 5 RESISTOR 21,5 1% .125W F TC=0+100 03888 PME55-1/B-T0-21R&5-F
A4R26 0757-0401 0 RESISTOR 100 1% .125W F TC=0+100 24546 C4-1/8-T0-101~-F
A4R27 0698-0083 8 1 RESISTOR 1.96K 1% .12S5W F TC=0+100 24546 C4-1/8-T0-1961-F
A4R28 0698-4473 8 1 RESISTOR 8,06K 1% .125W F TC=0+100 24546 C4-1/8-T0-8061-F
A4R29 0757-0280 3 RESISTOR 1K 1% .12SW F TC=0+100 24546 C4-1/8-T0-1001-F
A4R30 0757-1094 9 RESISTOR 1.47K 1% .125W F TC=0+100 24546 C4-1/8-T0-1471-F
A4R31 0757-0440 7 1 RESISTOR 7.5K 1% .125W F TC=0+100 24546 C4-1/8-T0-7501-F
A4R32 0757-0288 1 1 RESISTOR 9.09K 1% .125W F TC=0+100 19701 MF4C1/8-T0-9091-F
A4R33 0698-3154 0 1 RESISTOR 4.22K 1% .125W F TC=0+100 24546 C4-1/8-T0-4221-F
A4R34 0757-0416 7 2 RESISTOR 511 1% .125W F TC=0+100 24546 C4-1/8-T0-511R-F
A4R35 0757-0416 7 RESISTOR 511 1% .125W F TC=0+100 24546 C4-1/8-T0-5)1R-F
A4R36 0757-0834 3 1 RESISTOR 5,A2K 1% .5W F TC=0+100 28480 0757-0834
A4R37 0757~0198 2 1 RESISTOR 100 1% .SW F TC=0+100 28480 0757-0198
A4R38 0757-0346 2 2 RESISTOR 10 1% .125W F TC=0+100 24546 C4-1/8-T0-10R0-F
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Model 86290B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q oo Mfr

. . t Description Mfr Part Number
Designation Number |D 4 P Code

A4R19 0757-0346 2 RESISTOR 10 1% ,125W F TC=01100 24545 C4-1/8-T0~-10R0-F
A4R40 0698-3430 S RESISTOR 21.5 1% .125W F TC:nilOO (38R8 PMESR~-1/8~T(0~21R5-F
A4R4Y 0698-~3153 9 1 RESISTOR 3.83K 1% .125W F TC=0+100 24546 C4-1/8-T0-3R31-F
A4R42 0757~0279 0 RESISTOR 3.16K 1% .1?25W F TC=O:100 24546 C4-1/8-T0-31A1-F
A4R43 0757-0280 3 RESTISTOR 1K 1% ,125W F TC=Oi100 24546 C4-1/8-T0~-1001~-F
A4R44 0757-0280 3 RESISTOR 1K 1% .1285W F TC=0:100 24546 C4-1/8-1TN-10N1-F
A4R4S5 0757~0441 8 1 RESISTOR 8.25K 1% ,125W F TC=ﬂt100 24546 C4-1/8-7D-825)1-F
A4R46* 1 RESISTOR, FXD FACTORY SELECTED

A4R47 0698-~3429 2 1 RESISTOR 19.6 1% ,125W F TC=01100 n3kag PMES5~1/8~T0-19RA-F
A4TP1 1251-0600 0 4 CONNECTOR-SGL, CONT PIN 1,14-MM-RSC~87 S0 2B480 17281-0Ff00

A4TP2 1251-0600 0 CONNECTOR~SGL CONT PIN 1,14-MM-RSC-47 SO 28480 17281-0R00N

A4TP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BS~57 SQ 28480 1251-0600

A4TP4 1251~-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-RRC-87 SO 28480 1251-N6N0G

A4UL 1826-0218 S 1 IC OP AMP WR TN-9Q DKG IL58R5 CARINOT

See introduction to this section for ordering information
*[ndicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts

Model 86290B

. Mfr

Reference HP Part |c Qty Description Mfr Part Number

Designation Number (D Code
A5 86290-60113 (8 1 BOARD ASSY, SWEEP CORTROL 28480 86290-60113
ABC1 N16nN-0127 2 2 CAPACITOR-FXD 1UF 120% 25vDC CER 28480 0160-0127
AS5C2 0160-0127 2 CAPACITOR-FXD 1UF iZO% 25VDC CER 28480 0160-0127
ASCR1 191n-0016 4] 4 NIODE-GFE AOV 60MA 1US DO-7 28480 1910-0016
ASCR2 191000k n DINDE-GFE 60V 60MA 11JS DO-7 28480 1910-0016
ASCR3 1910-0016 0 NDIONF-GE 60V 60MA 1UUS nO-7 28480 1910-0016
ASCRY4 1910-00146 0 DTODE-GE A0V 60MA 11JS DO-7 28480 1910-0016
ASMP1 4040-0753 0 2 EXTR-PC BD GRN POLYC .N6?2-BD-THKNS 2848n 4040-07%53
ABMP2 4040~-0753 0 EXTR-PC BD GRN POLYC .062-BD-THKNS 28480 4040-0753
ASMP3 1480-0073 6 2 PIN~ROLT, .062-IN-DIA .725-IN-LG RBE-CU 28480 1480-0073
ASMP4 1480-0073 [ PIN-ROLL ,0AR2~IN-DIA .25-IN-LG BE-CU 28480 1480-0073
ASQ1 1855-0020 8 5 TRANSISTOR J-FET N-CHAN D-MODF TN-18 ST 2R480 1855-0020
AS02 1855-0020 8 TRANSTSTOR J-FET N-CHAN N-MODE TN-18 ST 28480 1855-0020
ASQ3 1855-002n a TRANSISTOR J-FFT N-CHAN D-MODE TO-18 ST 28480 1855-0020
A5Q4 1855-0020 8 TRANSISTOR J-FET N-CHAN D-MODE TO-18 ST 28480 1855-0020
AS05 1854-0404 0 5 TRANSTSTOR NPN SI TO-18 PD=360MW 28480 , | 1854-0404
AS5Q6 1854-0404 0 TRANSISTOR NPN ST T0O-18 PN=3/A0MW 28480 1R54~0404
A5Q7 1854-0404 n TRANSTSTAR NPN SI TO-18 PD=360MW 28480 1854-0404
A5Q8 1R55%-0423 5 1 TRANSISTOR MOSFET N-CHAN F-MODFR 17856 VNI1OKM
AS5Q9 1855-0020 8 TRANSISTOR J-FET N-CHAN D-MODE TO-18 ST 28480 1855-0020
ASQL0 1854-0404 0 TRANSISTOR NPN SI TO-1B8B PD=360MW 28480 1854-0404
A5Q11 1853-0N007 7 1 TRANSISTOR PNP 2N3251 SI TO-18 PD=3A0MW 04713 2N3251
ABQ12 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
AS5R1 2100-0670 6 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TRN 32997 3292X-1-103
ASR2 2100~3755 4 3 RESISTOR-TRMR 50 10% C SIDE-ADJ 17-TRN 28480 2100-3755
ASR3 2100-3757 [ 2 RESISTOR-TRMR 100 10% C SIDE-ADJ 17-TRN 28480 2100-3757
AS5R4 2100~13755 4 RESISTOR-TRMR 50 10% C SIDF-ADJ 17-TRN 28480 2100-3755
A5RS5 2100-3757 [ RESISTOR-TRMR 100 10% C SIDE-ADJ 17-TRN 28480 2100-3757
ASR6 2100-~3755 4 RESISTOR-TRMR 50 10% C SIDE-ADJ 17-TRN 28480 2100-3755
A5SR7 0683-1065 7 1 RESISTOR 10M 5% ,25W CC TC=-900/+1100 01121 CB1065
AS5RS8 0698-8476 Q 3 RESTISTOR 5.315K 1% [1W F TC=0+5 28480 N698-8476
AS5R9 0698-8471 4 1 RESISTOR 1.775K .1% .1W F TC=0+5 28480 0698-8471
ASR10 0757-0465 & 7 RESISTOR 100K 1% ,125W F TC=O:T00 2454K C4-1/B-T0-1003-F
ASR11 0698-8473 6 3 RESTISTOR 3,358K .1% .IW F TC=0+5 28480 N698-8473
A5R12 N698-3154 2 3 RRESISTOR 14.7K 1% .125W F TC=0+100 24546 C4-1/8-T0-1472-F
ASR13 0757-04k5 [ RESISTOR 100K 1% .125W F TC=0+100 24546 C4-1/8-T0-1003-F
ASR14 0698-8472 5 1 RESISTOR 2,.653K .1% .1W F TC=0+5 28480 0698-8472
ASR1A 0698~-8473 6 RESISTOR 3.358K .1% .1W F TC=0+5 28480 0698-8473
ASR16 N698-8474 7 1 RESISTOR 800 ,1% .1W F TC=045 28480 0698-8474
ASR17 0698-3158 4 4 RRSISTOR 23,7K 1% .125W F TC=0+100 24546 C4-1/8-T0-2372-F
ASRLSR n698-3150 5 5 RESISTOR 26,1K 1% ¥ 24546 C4-1/8-T0-2612-F
AS5R19 N698-3156 2 RRSISTOR 14,7K 1% ,125W F TC=OZIOU 24546 C4-1/8-T0~1472~F
A5R20 0757-0465 6 RESISTOR 100K 1% ,1725W F TC=0+100 24546 C4-1/8-T0-1003-F
ASR21 N698-8471 A RESTSTOR 3,.3%8K .1% .IW F 28480 06£98-8473
ASR22 0698-8475% 8 1 RESISTOR 1,799K ,1% .1W F 28480 0698-8475
ASR23 0698-8476 9 RESISTOR 5.315K .1% ,1W F 28480 0698-8476
AS5R24 0698-8476 a RESISTOR 5,315K .1% .1W F 28480 0698-8476
ASR25 0757-0438 3 4 RESISTOR 5,11K 1% .125W F TC=OE100 24546 C4-1/8-T0-5111-F
ASR26 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-T0~1001-F
ASR27 N757-0465 A RESISTOR 100K 1% ,125W F TC=0+100 24546 C4-1/8~-T0-1003-F
ASR28 0757-04F5 6 RESISTOR 1NOK 1% .125W F TC=0%100 24546 C4-1/8-T0-1003-F
AS5SR29 N698-3159 5 RESISTOR 26.1K 1% .125W F TC=0+100 24546 C4-1/8-T0-2612~-F
ASR30 0698-315R 4 RESTSTOR 23.7K 1% .125W F TC=0%100 24546 C4-1/8-70-2372~-F
AS5R31 0757-0465 6 RESISTOR 100K 1% .12SW F TC=0+100 24544 C4-1/8-T0-1003-F
ASR32 0N757-0465 A RESISTOR 100K 1% ,125W F TC 24546 C4-1/8-T0-1003-F
ASR33 0698-3158 4 RESISTOR 23.7K 1% ,125W F 24546 C4-1/8-T0-2372-F
A5R34 0608-3150 5 RESISTOR 2A.1K 1% .125W P 24546 C4-1/8-T0-2612-F
ASR3S 0638-3156 2 RASISTOR 14,.7K 1% .1725W F 24546 C4-1/8-70~1472-F
ASR36 0757-0438 3 RESISTOR 5.11K 1% .1725W F 24546 C4-1/8-T0-5111-F
ASR37 0757-0438 3 RESTISTOR 5.11K 1% ,125W F 24546 C4-1/8-70-5111-F
ASR38 0757-0438 3 RESISTOR 5,11K 1% ,125W F 24546 C4-1/8-T0-5111-F
ASR39 0757-N1274 5 1 RESISTOR 1,.21K 1% ,125W F 24544 C4-1/8-TO~1211-F
ASR40 N698-3156 2 RESTISTNR 14,7K 1% 1254 F 24546 C4-1/8-T0~1472-F
ASR41 0RA8-3154 2 RESISTOR 14,7K 1% ,125W F TC=0+100 24546 C4-1/8-T0-1472-F
ASR42 0698-3159 5 RNSISTOR 26.1K 1% ,125W F TC=0+100 24546 C4-1/8-T0-2612-F
ASR43 0757-04472 9 4 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002-F
ASR44 0698-3158 4 RESTISTOR 23,7K 1% .125W F TC=0+100 24546 C4-1/8-T0-2372-F
ASR45 0698-315a 5 RESISTOR 2A,1K 1% ,1725W F TC=0£100 245446 C4-1/8-TD-2612-F
ASR4A N698-3156 2 RESISTOR 14,7K 1% .125W F TC=0+100 24546 C4-1/8-T0~1472-F
A5SR47 0757-0442 Q RESISTOR 1NK 1% ,125W F TC=0+100 24545 C4-1/8-T0~1002-F
A5RA48 0757~0442 9 RESTSTOR 10K 1% ,125W F TC=0¥100 24546 C4~1/8-T0-1002-F
ASR49 0757-0442 9 RESISTOR 10K 1% .125W F TC=0F100 24546 C4-1/8-T0-1002-F
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Model 86290B Replaceable Parts

Table 6-2. Replaceable Farts

Reference HP Part |c oo Mfr
Desi A Numb ol Qty Description Mfr Part Number
esignation umber Code

A5S1 3101-1871 4 1 SWITCH-SL 4PDT SUBMIN ,3a 125VAC PC 2R4R0 I101-1871
ASTP1l 1251~-0600 0 6 CONNECTOR-SGL, CONT PIN 1,14-MM-BSC-S57 S0 28480 1251-0600
ASTP2 1251~0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-RSC-87 SQ 28480 1281-0600
ASTP3 1251~0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7Z SO 28480 1251-0A00
ASTP4 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AS5TPS 1251-0600 0 CONNECTOR~-SGL CONT PIN 1.14-MM-BSC-S7 SC 28480 1251-0600
ASTP6 1251-0600 0 CONNECTOR~SGI, CONT PIN 1.14-MM-BSC-S7 SQ 28480 1251-0600
ASTP? 0360-0124 3 3 CONNECTOR-SGL CONT PIN .04-IN-BSC~S7 RND 28480 034a0-0124
ASTP8 0360-0124 3 CONNECTOR-SGL CONT PIN ,04-IN-RSC-S7 RND 28480 0360~0124
AS5TPY 0360~0124 3 CONNECTOR-SGL CONT PIN ,04-IN-BSC-SZ RND 28480 036N-01214
A5U1 1826-0261 8 2 IC OP AMP LOW-NOISE T0O-99 PKG 28480 182A-0261
A5U2 1826-0261 8 IC OP AMP LOW-NOISE T0O-99 PKG 28480 1826-0261
ASU3 1820~0269 4 1 IC GATE T™TL NAND QUAD 2-INP 01299 SN7403M
aA5U4 1820~-1543 a 1 TC BFR CMOS NON-IMU HEX 1-~INP 3L.585 CD40R/0AF
AS5U5 1820-1124 2 1 IC BFR TTL NOR QUAD 2-INP 01295 SNT7433N
A5VR1 1902-3182 n 1 NDINDE-ZNR 12,1V 5% DO-35 PD=,4W 28480 1an2-3182
A5VR2 1902~-0556 6 1 DTODE-ZNR 20V S% PD=1W IR=5UA 2R480 1902-N556
ASWL 8159-0005 0 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-00Nn%

See introduction to this section for ardering information
*Indicates factory selected value
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Replaceable Parts Model 86290B

Table 6-2. Replaceable Parts

i Mfr

Reference HP Part 1c] Description Cod Mfr Part Number

Designation Number |D ode
A6 B86290-60084 |2 1 BOARD ASSY, STOP SWEEP 28480 86290-60084
A6C1 0180-0116 1 3 CAPACITOR-FXD A_8UF+10% 35VDC TA 56289 150P685X9035B2
A6C2 0180-0116 1 CAPACITOR-FXD 6.RUF+10% 3ISVPC TA 56289 150D685%X9035R2
R6C3 0180-0291 3 1 CAPACITOR-FXD 1UF+10% 35VDC TA 56289 150D105X9035A2
A6C4 0160-2204 0 2 CAPACITOR-FXD 100BF +5% 300VDC MICA 28480 0160-2204
A6CS 016n-2204 0 CAPACITOR-FXD 100PF +5% 300VDC MICA 284890 0160-2204
A6CH 0160-3491 a 1 CAPACITOR-FXD .47UF +20% S0VDC CER 28480 0160-3491
A6C7T 018n-0197 8 2 CAPACITOR-FXD 2.2UF+10% 20VDC TA 56289 150D225X9020A2
A6C8 0180-0197 8 CAPACTITOR~FXD 2.2UF+¥10% 20VDC TA 56289 150D225X9020A2
A6C9 0160-3877 ! 1 CAPACITOR-FXD 100PF +20% 200VDC CER 28480 0160-3877
A6C10 0180-174% 4 2 CAPACITOR~FXD l.SUF:TO% 20VDC TA 56289 150D155X9020A2
A6CL1 0160-0570 9 1 CAPACITOR-FXD 220PF +20% 100VDC CER 20932 5024FM100RD221M
A6C12 0160-3879 7 1 | CAPACITOR-FXD .0lUF ¥20% 100VDC CER 28480 0160-3879
A6C13 0180-1745 4 CAPACTTOR-FXD 1.5UF+T0% 20vVnC TA 56289 150D155%9020A2
A6C1L4 0180-1746 5 1 CAPACITOR~-FXD 150UF+10% 20VDC TA 56289 150D156X9020R2
A6C1L5 0160-4084 |8 2 | CAPACI™OR-FXD .1UF +20% 50VDC CER 28480 0160-4084
A6C1l6 0160-4084 8 CAPACITOR~-FXD ,1UF +20% 50VDC CER 28480 0160-4084
A6C17 0180-0116 1 CAPACITOR-FXD 6.8UFF¥10% 35VDC TA 56289 150D685X903582
A6C18 0l180-0100 3 3 CAPACITOR-FXN 4,70F+10% 35VDC TA 56289 150D475X903582
A6C19 0180-0100 3 CAPACITOR-FXD 4.TUF¥10% 35VDC TA 56280 150D475X903582
A6C20 0180-0100 3 CAPACTTOR-FXD 4.71FF10% 35VDC TA 56289 150D475X9035R2
AG6CR1 1901-0025% 2 7 NIONDE-GFEN PRP 100V 200MA DO-7 28480 1901-0025
A6CR2 1910-0016 0 2 DIODE-GE 60V 60MA YUS DO-7 28480 1910-0016
AGBCR3 1901-0025 2 DINDE-GEN PRP 100V 200MA DO-7 28480 19n1-0025
A6CR4 1901-0025% 2 DIONDE-GEN PRP 100V 200MA DO-7 28480 1901-0025
A6CRS 1901-0025 2 DIODE-GEN PRP 100V 200MA DO-7 28480 1901-0025
AG6CR6 1901-0025 2 NINODE-GEN PRP 100V 200MA DO-7 28480 1901-0025
A6CR7 1901-0025 2 DIODE~-GEN PRP 100V 200MA DO-7 28480 1901-0025
A6CRS8 19n1-0025 2 DIONDF-GEN PRP 100V 200MA DO-7 28480 1901-0025
A6CR9Y 1910-0016 0 DIODE-GF A0V 60MA 1US DO-7 28480 1910-0016
A6K1L 0430-0885 8 1 RELAY-RFED 2A 500MA 250VAC 24VDC-COIL 28480 0490-0885
A6L1 9140-0137 1 2 INDUICTOR RF-CH~MLD 1MH 5% .2DX.45LG Q=60 28480 9140-0137
A6L2 9140-0137 1 INDUCTOR RF-CH-MLD 1MH 5% ,2DX.45LG Q=60 28480 9140-0137
A6L3 9140-0210 1 1 INDUCTOR RF-CH-MLD 100UH 5% .166NDX.385LG 28480 9140-0210
AEMPL 4040-0754 1 2 EXTR-PC BD BLU POLYC .062-BD-THKNS 28480 4040-0754
A6MP2 4040-0754 1 FXTR-PC BD BLU POLYC .,062-BD-THKNS 28480 4040-0754
A6MP3 1480-0073 [ 2 PIN-ROLL ,.062-IN-DIA ,25-IN-LG BRE-CU 2B480 1480-0073
A6MP4 1480-0073 6 PIN-ROLL .062~-IN-DIA .25-IN-LG BE-~CU 28480 1480-0073
A6Q1 1R54-0404 4] 5 TRANSTSTOR NPN SI TO-18 PD=360MW 28480 1854-0404
A6Q2 1854-0404 [} TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
A6Q3 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
A6Q4 1R54-0404 [y TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
A6QS 1R54-0404 0 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
A6Q6 1854-0071 7 4 TRANSTISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A6Q7 1854-0071 7 TRANSISTOR NPN SI PR=300MW FT=200MHZ 28480 1854-0071
A6Q8 1854-0071 7 TRANSTSTOR NPN SI PD=300MW FT=200MH7Z 28480 1854-0071
A6Q9 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A6R1 0757-0441 8 13 RESISTOR 8,.25K 1% .125W F TC=0i100 24546 C4-1/8-T0-8251-F
A6R2 2100-3123 n 2 RESISTOR-TRMR 500 10% C SINDE-ADJ 17-TRN 02111 43p501
A6R3 0757-0280 3 1 RESISTOR 1K 1% ,125W ¥ TC=0+100 24546 C4-1/8-T0-1001~-F
AG6R4 0698-3157 3 1 RESISTOR 19,6K 1% .125W F TC=0+100 24544 C4-1/8-T0-1%962~F
A6RS 0757-0438 3 5 RESISTOR 5.11K 1% .125W F TC=OEIOO 24546 C4~1/8-T0-5111-F
AG6R6 2100-3123 0 RESISTOR~-TRMR 500 10% C SIDF-ADJ 17-TRN 02111 43P501
AGR7 0698-0084 9 1 RESISTOR 2,15K 1% .125W F TC=0+100 24546 C4-1/8-T0~2151~-F
AGRS 0698-7260 7 1 RESISTOR 10K 1% .05W F TC=04+100 24546 C3-1/8-T0-1002-F
A6R9 0698-3453 2 1 RESISTOR 196K 1% .125W F TC=0+100 2454% C4-1/8-T0-1963~F
AG6R10 0698-7267 4 2 RESISTOR 19.6K 1% ,05W F TC=OZIOU 24544 C3-1/8-T0-1962-F
AG6R11 0757-0458 7 2 RESISTOR S1.1K 1% .125W F TC=0+100 24546 C4-1/8-T0-5112-F
A6R12 0757-0458 7 RESISTOR S1.1K 1% .125W F TC=0+100 24546 C4-1/8-T0-5112-F
A6R13 0698-7278 7 1 RESISTOR 56.2K 1% .N5W F TC=0+100 24546 C3~-1/8-T0-5622-F
A6R14 0698-315n 6 2 RESISTOR 2.37K 1% .125W F TC=0+100 24546 C4-1/8~-T0~2371-F
A6RLS 0698-315n A RESISTOR 2,37K 1% .125W F TC=OEIOO 24546 C4-1/8-T0D~-2371-F
A6R16 N757-0442 9 5 RESTSTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-70-1002-F
A6R17 0757-0465 6 2 RESISTOR 1NOK 1% ,125W F TC=0+100 24546 C4-1/8-T70-1003-F
A6GR18 0698-7284 5 1 RESISTOR 100K 1% .0NSW F TC=0+1n0 24546 C3-1/8-T0-1003-F
A6R19 0757-0438 3 RESTSTOR 5,11K 1% .125W F TC=0+100 24546 C4-1/8-T0-5111-F
ABR20 0683-1055 S 1 RESISTOR IM 5% _25W FC TC=-8N07+900 91121 CB105S
A6R21 0757-0442 9 RESTSTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002-F
A6R22 0757-0465 ‘6 RESISTOR 100K 1% .125W F TC=N+100 24546 C4-1/8-T0-100N3~-F
A6R23 0757~-0288 1 3 RESISTOR 9.09K 1% .125W F TC=0+100 19701 MF4C1/8-T0~9091-F
A6R24 0757-0444 1 1 RESISTOR 12.1K 1% ,125W P TC=0¥100 24546 C4-1/8-T0-1212-F
ABR25 0757-0442 9 RESISTOR 10K 1% .125W F TC=0i160 24546 C4-1/8-T0-1002-F

See Introduction to this section for ordering information
*Indicates factory selected value
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Model 86290B

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part |c N Mfr

Designation Number |D Qty Description Code Mfr Part Number
A6R26 0757-0470 3 2 RESTSTOR 162K 1% .125W F TC=0+100 2454A C4-1/8-T0-1623~F
A6R27 0757-0470 3 RESISTOR 162K 1% .125W F TC=0F100 24544 C4-1/8-T0-1623-F
A6R28 0757-0438 3 REGISTOR 5.11K 1% ,125W F TC=0+100 2454K C4-1/8-T0~5111-F
A6R29 0698-3153 9 1 RESISTOR 3.83K 1% ,125W F TC=0F100 24546 Cc4-1/8-T0D~-3831-F
A6R30 0698-7274 3 1 RESISTOR 38.3K 1% .NAW F TC:O:THH 24546 C3-1/8-TN-3832~-F
A6R31 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+100 24544 C4-1/8-T0~-5111~F
A6R32 0698-7257 2 1 RESTISTOR 7.5K 1% .N5W F TC=0+170 2454% C3-1/8-T0~7501-F
A6R33 0757-0438 3 RFESISTOR 5.11K 1% .125W F TC=0+100 24546 C4-1/8-T0-5111-F
A6R34 0698-7267 4 RESISTOR 19.6K 1% .05W F TC=0+100 24546 C3-1/8-T0~1962-F
A6R35 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC=5:100 197n1 MF4C1/8-T0-1337-F
A6R36 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 245446 C4-1/8-T0-1002-F
A6R37 0757-0288 1 RESISTOR 9,09K 1% ,125W F TC=0+100 19701 MF4C1/8-T0~9091-F
A6R38 0757-0288 1 RESISTOR 9.09K 1% .125W F T + 19701 MF4C1/B-TN-9091~F
A6R39 0757-0394 0 1 RESISTOR 51.1 1% .125W F TC=0+100 24546 C4-1/8-T0-51R1-F
A6RA0 0698-7243 6 1 RESISTOR 1.96K 1% .05W F TC:OElOﬂ 24546 C3-1/8-T0-19A1-F
A6R41 0757-0442 9 RESISTOR 10K 1% ,125@ F TC=0+100 24546 C4-1/8-T0-1002~F
A6TPL 1251-0600 4] 10 CONNECTOR~-SGL CONT PIN 1.14-MM-BSC-87 S0 28480 1251-0600
AGTP2 1251~0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-$7 SQ 28480 1251-0600
ABTP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z SQ 28480 1251-0600
A6TP4 1251-0600 0 CONNECTOR~SGL CONT PIN 1.14-MM-BSC-87 S0 28400 125%1-0600
AETPS 1251-0600 Q CONNECTOR-SGL CONT PIN 1.14-MM-BSC~S2 SQ 28480 1251-0600
A6TP6 1251-0600 0 CONNECTOR~SGL CONT PIN 1.14-MM-BSC-57 SO 28480 1251-0600
A6TP7 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7 SO 28480 1251-0600
AG6TPS8 1251-0600 1] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-57 S0 28480 1251-0600
A6TPI 1251-0600 Q CONNECTOR-SGL. CONT PIN 1.14-MM-RBSC~S% SO 28480 1251-0600
A6TP10 1251-0600 Q CONNFCTOR-SGL CONT PIN 1,14-MM-BSC-S52 SQ 28480 1251-0600
A6UL 1820-1423 4 3 IC MV TTL LS MONOSTBL RETRIG DUAL 01295 SN74LS123N
ABU2 1820-1423 4 IC MV TTL LS MONOSTBL RETRIG DUAL 01295 SN74LS123N
A6U3 1820-1423 4 IC MV TTL LS MONOSTEL RETRIG DUAL 0129% SN74LS123N
A6U4 1820-0661 0 1 1C GATE TTL OR QUAD 2-INP 012965 SN7432N
AoUS 1826-0092 3 1 IC OP AMP GP DUAL T0-99 PKG 28480 1826-0092
A6U6 1820-1211 8 1 IC GATE TTL LS EXCL~OR QUAD 2~INP 01295 SN74LS86N
A6U7 1826~-0026 3 2 IC COMPARATOR PRCN TO-39 PKG 01295 LM311L
A6UB 1826-0026 3 IC COMPARATOR PRCN TO-99 PKG 01295 LM311L

See introduction to this section for ordering information

*[ndicates factory selected value
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Replaceable Parts Model 86290B

Table 6-2. Replaceable Parts

rence HP Part |c o Mfr

Referenc | Qty Description Cod Mfr Part Number

Designation Number ode
A7 86290-60114 |9 1 BOARD ASSY, MOTHER 28480 86290-60114
A7CR1 1901-0743 1 4 NIODE~PWR RECT 1N4004 400V 1A DO-41 ni29s 1N4004
A7CR2 19n1-0743 1 DIODE-PWR RECT 1N4004 400V 1A NO-41 01295 IN4004
A7CR3 1901-0743 1 DIONDE~-PWR RRECT 1N4004 400V 1A DO-41 01295 1N4004
A7CR4 1901-0743 1 DIODE-PWR RECT 1N4004 400V 1A DO-41 01295 1N4004
A7J1 1200-0508 0 1 SOCKET, INTEGRATFD 28480 1200-0508
A7XAl 1251-0634 a 4 CONNECTOR~PC EDGE 18-CONT/ROW 2~ROWS 28480 1251-0634
ATXA2 1251-2916 5 2 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2916
A7XA3 1251-0634 4] CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-0634
A7XA4 1251-0634 0 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-0634
A7TXAS 1251-2914 5 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2916
A7XA6 1251~0634 0 CONNECTOR~PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-0634

See introduction to this section for ordering information
*Indicates factory selected value
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Model 86290B Replaceable Parts
Table 6-2. Replaceable Parts
c e Mfr
Reference HP Part 5| Qty Description Code Mfr Part Number
Designation Number o]

AB B6290-60010 |4 1 BOARD ASSY, LAMP DRIVER 28480 86290-60010

ABCL 0160-3879 7 1 CAPACITOR-FXD ,01UF +20% 100VDC CER 28480 0160-3879

ABC2 0180-0197 8 1 CAPACITOR-FXD 2,2UF+10% 20VDC TA 56289 150D225X9020A2
ABCR1 19n1-00323 2 2 NIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033

ABCR2 1901-0040 1 1 NDIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040

ABCR3 1901-0033 2 NINDE-GEN PRP 180V 200MA DO-7 28480 1901-0033

ABDS1 2140-0259 1 4 LAMP-INCAND 32 12VDC A0MA T-1-BULB 1F556 32

ABDS1MPL 86290-00034 |6 4 CONTACT, LAMP 28480 86290~00034
A8DS1MP2 0361-0457 7 4 RYELET-RLD-FLG .,065-0D .125-LG .008~THK 07707 5-5994

A8DS2 2140-0259 1 LAMP-INCAND 32 12VDC 60MA T-1-BULB 1F556 32

A8DS2MP1 8629N-00034 |6 CONTACT, LAMP 28480 86290~00034

ASDS 2MP2 0361-0457 7 EYELET-RLD-FLG .065-0D .125-LG .008-THK 07707 S-5994

A8DS3 2140-0259 1 LAMP-INCAND 32 12VvDC 60MA T-1-BULB 1F556 32

ABDS3MPL 86290-00034 |6 CNONTACT, LAMP 28480 86290-00034
ABDS3MP2 0361-0457 7 EYELET-RLD-FLG .065-0D .125-LG .008-THK 07707 5-5994

ABDS4 2140-0259 1 LAMP-INCAND 32 12VvDC 60MA T-1-BULB 1F556 32

ABDS4MP] 86290-00034 (6 CONTACT, LAMP 28480 86290-00034
ABDS4MP2 0361-0457 7 EYELET-RLD-FLG ,065-0D .125-LG .008-THK 07707 5-5994

A8MP1 0380-0336 1 3 SPACER-RVT-ON ,312-IN~LG .152-IN-ID 00000 ORDER BY DESCRIPTION
ABMP2 0380-0336 1 SPACER-RVT~ON ,312-IN-LG ,152-IN-ID 00000 ORDER BY DESCRIPTION
A8BMP3 0380-0336 1 SPACER-RVT-ON ,312-IN-LG .152~IN-ID 00000 ORDER BY DESCRIPTION
A8Q1 1854-0071 7 8 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

A8Q2 1854-0071 ? TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1R54~-0071

A8Q3 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

A8Q4 1854~-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

ABQS 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

ABQ6 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-~-0071

ABQ7 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

ABQ8 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

AB8R1 0698-7275 4 2 RESISTOR 42.2K 1% .05W F TC=0+100 24546 C3-1/8-T0-4222-F
ABR2 0698-7253 8 4 RESISTOR 5.11K 1% .05W F TC=0+100 24546 Cc3-1/8-T0-5111-F
A8R3 0698-7275 4 RESISTOR 42.2K 1% ,05W F TC=0+100 24546 C3~1/8-T0~4222~F
ABR4 0698-7272 1 2 RESISTOR 31.6K 1% .05W F TC=0+100 24546 C3-1/8-T0-3162~F
ABRS 0698-0085 0 4 RESISTOR 2.61K 1% ,125W F TC=0+100 24546 C4~1/8-T0~2611~F
ABRE 0757-0440 7 4 RESISTOR 7.5K 1% .125W F TC=0+100 24546 C4-1/8-T0-7501~F
A8R7 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0+100 24546 €3-1/8~T0~5111~F
ASR8 0698-7253 a RESISTOR 5.11K 1% .05W F TC=0+100 24546 C3-1/B-T0=~5111~-F
ABRY 0698-7272 1 RESISTOR 31.6K 1% .05W F TC=0+100 24546 C3-1/B-T0-3162-F
ABR1O 0698-0085 0 RESISTOR 2.61K 1% .125W F TC=0+100 24546 C4-1/8-T0-2611-F
ABR11 0757-0440 ? RESISTOR 7.5K 1% ,125W F TC=0+100 24546 C4-1/8-T70-7501-F
ABR12 0757~0401 0 1 RESISTOR 100 1% .125W F TC=0+100 24546 C4-1/8-T0-101~F
ABR13 0698-0085 0 RESISTOR 2.61K 1% .125W F TC=0+100 24546 C4-1/8-T0-2611~F
ABR14 0757-0440 7 RESISTOR 7.5K 1% .125W F TC=0+100 24546 C4-1/8-T0-7501~-F
A8R15 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0+100 24546 C3-1/8-T0-5111-F
A8R16 0698-7268 5 1 RESISTNOR 21.5K 1% ,05W F TC=0+100 24546 C3-1/8-T0-2152-F
A8R17 0698-008% 0 RESISTOR 2.61K 1% .125W F TC=0+100 24546 C4-1/8-T0-2611~F
A8R18 0757-0440 7 RESISTOR 7.5K 1% .125W F TC=0+100 24546 C4-1/8-T0-7501-F
ABR19 0698-34139 4 1 RESISTOR 178 1% .125W F TC=0:T00 24546 C4-1/8-T0-178R-F
A8R20 0757-0797 7 1 RESISTOR 90.9 1% ,5W F TC=0+100 28480 0757-0797

ABTPL 1251-0600 Q 3 CONNECTOR~SGL CONT PIN 1.14-MM-BSC-S57 SQ 28480 1251-0600

ABTP2 1251-0600 Q CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SO 28480 1251-0600

A8TP3 1251-0600 [4] CONNECTOR-SGL CONT PIN 1,14-MM-BSC-S57 SQ 28480 1251-0600

ABULl 1826-0026 3 1 1C COMPARATOR PRCN TO-99 PKG 01295 LM311L

ABU2 1826-0261 8 1 IC OP AMP LOW-NOISE TO-399 PKG 28480 1826-0261

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 86290B

Table 6-2. Replaceable Parts

Reference HP Part |c Q o Mfr
: p t Description Mfr Part Nu r
Designation | Number |p| “tY P Code art Numbe
A9 P/0 A3/A9 AND NOT SEPARATELY REPLACEABLE
A3/A9 86290-60065 |9 1 YTO DRIVER/YTO ASSEMBLIES; REPLACED AS 28480 86290-60065
ONE UNIT

86290-60080 |8 RESTORED 86290-60065 28480 86290-60080
A9MP1 86290-00010 |8 1 BRACKFET, HEAT SINK-YIG TUNED OSC. 28480 86290-00010
A9MP2 1250-1143 6 1 NUT-RF CONNECTOR 16179 1707
Al0 5086-7152 4 1 COUPLER-MOD. 2-6.2 GHZ 28480 5086-7152
AlOMP1 86290-00012 |0 1 BRACKET, COUPLER SUPPORT 28480 86290-00012
AlOAl 86290-60082 |0 1 BOARD ASSEMBLY, YTM BIAS CONTROL 28480 86290-60N82
AlOAlCl 0160-2253 9 2 CAPACITOR~FXD 6.8PF +.25PF 500VDC CER 28480 0160-2253
AlOAlC2 0160-~-2306 3 2 CAPACITOR-FXND 27PF :5% 300VDC MICA 28480 0160-2306
Al0A1C3 0160-2253 9 CAPACITOR-FXD 6.8PF +.25PF 500VDC CER 28480 0160-2253
Al0AlC4 0160-2306 3 CAPACITOR-FXD 27PF :5% 300VvDC MICA 28480 0160-2306
Al10AlCR1 1901-0518 8 3 DIODE-SM SIG SCHOTTKY 28480 1901-0518
Al0AICR2 1901-0518 8 DIODE-SM SIG SCHOTTKY 28480 1901-0518
A10AICR3 1901-0518 8 DIODE-SM SIG SCHOTTKY 28480 1901-0518
AJOALICR4 1901-0033 2 1 DIODE~CEN PRP 180V 200MA DO-7 28480 1901-0033
AlOAl1J1 1200-0508 a 1 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A1O0AIMP1 0380-0322 5 4 SPACER-RVT-ON JNAE2-IN-LG .152-IN-ID 0000 ORNER BY DESCRIPTION
Al10A1IMP2 0380-0322 5 SPACER-RVT-ON ,062-IN-LG .152-IN~-ID 0000 ORDER RY DESCRIPTION
AlOAIMP3 0380-0322 5 SPACER-RVT-ON ,062-IN-LG ,152~IN-ID 0000 ORDFR BY DESCRIPTION
AlO0A1MP4 0380-0322 5 SPACER-RVT-ON ,062-IN-LG .152-IN-ID 0000 ORDER BY DESCRIPTION
Al0A1MPS 12%1-3172 7 1 CONNECTOR-SGL CONT SKT .03-IN-RSC-SZ RND 28480 1251-3172
Al0ALQ1 1853-0451 5 2 TRANSISTOR PNP 2N3799 SI T0O-18 PD=360MW 01295 2N3799
Al0Al1Q2 1853-0034 0 1 TRANSISTOR PNP ST TO-18 PD=360MW 28480 1853-0034
Al0A1Q3 1855-0062 8 1 TRANSISTOR J-FET N-CHAN N-MODE SI 28480 1855-0062
Al0A1Q4 1854-0023 9 1 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0023
Al10A1Q5 1853-0451 5 TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 01295 2N3799
A10A1R]1 0698-7214 1 1 RESISTOR 121 1% .05W F TC=0+100 24546 C3-1/8-T0-121R~F
A10A1R2 0698-7277 6 6 RESISTOR S51.1K 1% .0SW F TC=0+100 24546 C3-1/8-T0-5112-F
Al10A1lR3 0698-7253 8 2 RESISTOR 5.11K 1% .05W F TC=01100 24546 C3-1/8-T0~-5111-F
Al10A1R4 2100-2413 9 1 RESISTOR-TRMR 200 10% C SIDE-ADJ 1-TRN 30983 ET50X201
Al10A1R5 0698-7260 7 S RESISTOR 10K 1% .0SW F TC=01100 24546 C3-1/8-T0-1002-F
AlOALRG 0698-7277 6 RESISTOR 51.1K 1% .05W F TC=0+100 24546 C3-1/8-T0-5112-F
Al0A1R7 0698~-7284 5 1 RESISTOR 100K 1% .05W F TC=0:100 24546 C3-1/8-T0-1003-F
Al1OA1RS8 0698-7236 7 1 RESISTOR 1K 1% ,05W F TC=0i100 24546 C3-1/8-TnN-1001-F
A1OA1R9 0698-7277 6 RESISTOR 51.1K 1% .05W F TC=01100 24546 C3-1/8-T0-5112~F
ALOALRILO 0698-7272 1. 1 RESISTOR 31.6K 1% .05W F TC=01100 24546 C3-1/8-T0-3162~F
AlOA1R11 0698-7277 6 RESISTOR 51.1K 1% .0SW F TC=01100 24546 C3-1/8-T0-5112~-F
Al0ALR12 0698-~7277 6 RESISTOR 51.1K 1% .05W F TC=01100 24546 C3-1/8-T0-51)2-F
Al10A1R13 0698-7260 7 RESISTOR 10K 1% .05W F TC=0:100 24546 C3-1/8-T0-1002-F
AlOALlR14 0698-7277 6 RESISTOR 51.1K 1% .0SW F TC=01100 24546 C3-1/8-TN-5112-F
AlCA1R1S 0698-7244 7 1 RESTSTOR 2,15K 1% .05W F TC=01100 24546 C3-1/8-T0-2151-F
Al0AlR16 0698-7260 7 RESISTOR 10K 1% ,0SW F TC=01100 24546 C3-1/8-T0-1002-F
AlQAL1R17 0698-7260 7 RESISTOR 10K 1% .05W F TC= +100 24546 C3-1/8-T0-1NN2-F
AlO0A1RI1S8 0698-7260 7 RESISTOR 10K 1% .N5W F TC=0$100 24546 C3-1/8-T0-1002-F
AlDA1R19 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0+100 24546 C3-1/8-T0-5111-F
AlDA1R20 0698-7268 5 1 RESISTOR 21.5K 1% .05W F TC=01100 24546 C3-1/8B-T0-2152-F
AlOAlTP1 1251-0600 0 1 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S8Z SQ 28480 1251-0600
Al10A1UL 1826-0218 S 2 IC OP AMP WB T0-9% PKG 3585 CA3100T
AlO0AlU2 1826-0218 5 IC OP AMP WB T0-99 PKG 3L585 CA3100T
A10A1VR]1 1902-0025 4 1 DIODE~ZNR 10V 5% DO-35 PD=,4W TC=+.06% 28480 1902-0025%
Al0AlWl 8159-0005 0 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 81%9-0005

See introduction to this section for ordering information
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Model 86290B Replaceable Parts
Table 6-2. Replaceable Parts
Part |c oo Mfr
Reference HP Part (€} gty Description Cod Mfr Part Number
Designation Number ode
All 5086-7348 4 1 PWR AMP 2-6.2 GHz 28480 5086-7348
Al11MPLl 5001-6101 3 1 P/0 All AND NOT SEPARATELY REPLACRABLE 28480 5001~-6101
Al2 5086-7272 5 1 YIG TND MLTPLR 28480 5086-7272
Al12A1 p/0 Al2 AND NOT SEPARATELY REPLACEABLE
A12A1C1 0180-2182 5 1 CAPACITOR-FXD 18UF+10% 50ynC TA 56289 150D186X9050R2
Al2A1C2 0180-0127 4 1 CAPACITOR-MILTSECT 120/400F 300V TW-LK 28480 0180-0127
A12A1CRL 1901-0033 2 1 PINNFE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A12A1CR2 1901-0376 6 1 DIODE-GEN PRP 35V SOMA DO-35 28480 1901-0376
Al2A1J1 1200-0508 o] 1 SOCKET-IC 14-CONT DIP-SLPR 28480 1200-0508
Al2A1MP1 0308-0322 3 2 SPACER-RVT-ON ,0A2LG .125ID .250D BRS 28480 0308-0322
Al2A1MP2 0308-0322 3 SPACER-RVT-ON . 062LG .1521D .250D BRS 28480 0308-0322
Al2A1MP3 1251-3172 7 2 CONNECTOR-SGL CONT SKT .N3-1IN-BRSC-S57 RND 28480 1251-3172
A12A1MP4 1251-3172 7 CONNECTOR-SGL CONT SKT .03-IN-RSC-52 RND 28480 1251-3172
Al12A101 1853-0038 4 2 TRANSISTOR PNP SI TO-3%9 PD=1W FT=100MH?Z 28480 1853-0038
Al2A102 1853-0038 4 TRANSISTOR PNP ST TO-39 PD=1W FT=100MHZ 28480 1853-0038
Al12A1R1 2100-3056 8 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN 02111 43P502
A12A1R2 0698-7240 3 1 RESISTOR 1.47K 1% .05W F TC=0+100 24546 C3-1/8-T0-1471-F
Al2A1R3 0698-7273 2 2 RESISTOR 34.8K 1% ,05W F TC=0+100 24546 c3-1/8-T0-3482~F
Al2ZAL1R4 0698-7284 5 1 RESISTOR 100K 1% .NSW F TC=0+100 24546 c3-1/8-T0-1003-F
A12A1R5 0698-7229 8 1 RESISTOR 511 1% .05W F TC=0+100 24546 c3-1/8-T0-511R-F
A12A1R6 0757-0394 Q 2 RESISTOR 51.1 1% .125W F TC=0+100 24546 c4-1/8-T0=-51R1-F
Al12A1R7 0698-3102 B 1 RESISTOR 237 1% .54 F TC=0+100 28480 0698-3102
A12A1RS8 0757-0394 0 RESISTOR S1.1 1% .125W F TC=01100 24546 C4-1/8-T0-51R1-F
Al2A1R9 0698~7273 2 RESISTOR 34.8K 1% .0%W F TC=0+100 24546 C3-1/8~T0-3482-F
Al12A1R1N 0683-1555 0 1 RESISTOR 1.5M 5% .25W FC TC=-900/41100 01121 CB1555
Al2A1TP1 1251-0600 0 5 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S?7 SO 28480 1251~0600
Al12A1TP2 1251-0600 0 CONNECTOR~-SGL, CONT PIN 1.14-MM-BSC-S% SO 28480 1251-0600
Al2A1TP3 1251-0600 Q CONNECTOR-SGL CONT PIN 1,14-MM-BSC-57 80 28480 1251-0600
R12A1TP4 1251-0600 0 CONNECTOR-SGL. CONT PIN 1,14-MM-BSC-SZ S0 28480 1251-0600
Al12A1TPS 1251-0600 0 CONNECTOR-5GI, CONT PIN 1,14-MM-BSC~-S7 SO 284890 1251-0600
Al2A1U1 1826-0261 8 1 IC OP AMP LOW-NOISE 'TO-99 PKG 28480 1826-0261
A12A1VR1 1902-0176 6 1 DIODE-ZNR 47V 5% PD=1W IR=5UA 28480 1902-0176
A12A1VR2 1902~0025 4 1 NIODRE-ZNR 10V 5% D0O-35 PD=.4W TC=+.06% 28480 1902-0025
AT1 0955-0170 3 1 ATTENUATOR 28480 0955-0170
CR1 86290-60045 |0 1 LRHCD DETECTOR 28480 86290-60082
CR2 1901-0050 9 2 D SW 80V .2A LG 28480 1901-0050
CR3 1901-0050 9 D SW 80V .2A LG 28480 1901-0050
DCl 0955-0161 9 1 CPLR A.5-18 GHz SMA 28480 0955-0161
231 1990-0325 2 1 LED-LAMP LUM-INT=800UCD IF=50MA-MAX 28480 5082~4403
FL1 9135-0188 1 1 FLTR HP 7.5 GHz SMA 28480 9135-0188
J1l 86290-60005 |7 3 CONNECTOR ASSY, TYPE N (RF OUT) 28480 86290-60005
Jl 86260-60007 (3 2 CONNECTOR ASSY, APC-7 (OPT 005) (RF OUT) 28480 86260-60007
J2 1250~-0118 3 2 CONNECTOR-RF BNC FEM SGL~HOLR-FR 50-OHM 28480 1250-0118
J3 NOT ASSIGNEND
J4 1250-0083 1 2 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0083
J5 1250-0083 1 CONMECTOR-RF RNC FEM SGL-HOLE-FR 50--0OHM 28480 1250-0083
J6 86290-60005 |7 CONNECTOR ASSY, TYPE N (RF OUT) 28480 86290~-60005
J7 1251-0635 1 1 CONNECTOR-PC BDGE 1B-CONT/ROW 2-ROWS 28480 1251-0635
Jj8 1251-0633 9 1 CONNECTOR-PC EDGF 20-CONT/ROW 2-ROWS 28480 1251-0633
J9 86290-60005 |7 CONNECTOR ASSY, TYPRE N (OPT 004) (RF OUT) 28480 86290~60005
Jo 86260-60007 |3 CONNECTOR ASSY, APC-7 (OPT 004/005) (RF oufr) 28480 86260-60007
Jla 1250-0118 3 CONNECTOR~-RF BNC FEM SGL-HOLE-FR 50~08M 28480 1250-0118
(OPT 004} (ALC EXT INPUT)
Pl 1251-0483 7 1 CONNWCTOR 36-PIN M MICRO RIBBON 28480 1251-0483
Q1 1854-0080 8 2 TRAMSISTOR NPN SI TO-3 PD=100W FT=3MH2 28480 1854-0080
Q1M 1200-0043 8 2 INSULATOR-XSTR ALUMINUM 28480 1200-0043
QlX 1200-0041 6 2 SOCKFT-XSTR 2-CONT TO-3 SLDR-EYE 28480 1200-0041
Q2 1854-0080 8 TRANSISTOR NPN SI TO-3 PD=100W FT=3MHZ 28480 1854-0080
Q2M 1200-0043 R INSULATOR-XSTR ATLIMINUM 28480 1200-0043
Q2X 1200-0041 6 SOCKET-XSTR 2-CONT TO-3 SLNR-EYE 28480 1200-0041
Rl 2100-3747 4 1 RFSISTOR-VAR PREC WW 1-TRN 5K 3% 28480 2100-3747
R2 2100-1904 1 1 RRSISTOR-VAR CONTROL CC 10K 20% LIN 28480 2100-1904
R3 2100-2593 6 1 RESISTOR-VAR CONTROL CC 5K 20% LIN 28480 2100-25913
R4 2100-3832 8 1 RESISTOR-VAR CONTROL CP 25K 20% LIN 01121 70J4G040L253M

See introduction to this section for ordering information
*[ndicates factory selected value
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Replaceable Parts Model 86290B

Table 6-2. Replaceable Parts

P Part |c I Mfr
Reference H 5| Qty Description Cod Mfr Part Number
Designation Number ode
RS 0811-0612 1 2 RESISTOR-MATCHED SET WIREWOUND CHASSIS 28480 0811-0612
R6 0811-0612 1 RESISTOR-MATCEBED SET WIREWOUND CHASSIS 28480 0811-0612
51 3101-0070 3 1 SWITCH~SL DPDT MINTR .5A 125VAC/DC 28480 3101-0070
s2 3100-3244 7 1 SWITCH-ROTARY 0.812 STRUT CTR SPCG; 3 28480 3100-3244
53 3101-0903 1 1 SWITCH-SL DP3T MINTR .S5A 125VAC/pC 28480 3101-0903
TPl 1251-0600 0 8 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S7 sQ 28480 1251-0600
TP2 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S87 SQ 28480 1251-0600
TP3 1251-0600 0 CONNECTOR~-SGL CONT PIN 1,14-MM-BSC-SZ SQ 28480 1251-0600
TP4 1251-0600 0 CONNECTOR-SGIL, CONT PIN 1.14-MM-BSC-S2 SQ 28480 1251-0600
TPS5 1251-0600 0 CONNECTOR~SGL CONT PIN 1.14-MM-BSC-SZ sSQ 28480 1251-0600
TP6 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251~0600
TP7 1251-0600 0 CONNECTOR~-SGL CONT PIN 1, 14-MM-BSC-S2 5Q 28480 1251-0600
TP8 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 5Q 28480 1251-0600
VR1 1902-0551 1 2 DIODE-ZNR 6.2V 5% PD=1W IR=10UA 28480 1902-0551
VR2 1902-0551 1 DIODE-ZNR 6.2V 5% PD=1W IR=10UA 28480 1902-0551
Wl B6290-60003 |5 1 CABLE ASSY, RF DRIVE 28480 86290-60003
w2 86290-A0006 |8 1 CABLE ASSY, COAX (GREY) 28480 86290-60006
w3 86290-60007 |9 CABLE ASSY, COAX (BLUR) 28480 86290-60007
w4 86290-20021 |3 1 CABLE RF YTO-COUPLER 28480 86290-20021
W5 86290-20022 |4 1 CABLE RF COUPLER-AUX OUT 28480 86290-20022
W6 B6290-20023 |5 1 CARLE RF COUPLER-AMPLIFIER 28480 86290-20023
w7 86290-20125 {8 1 CABLE RF AMPLIFIER~-ATTENUATOR 28480 86290-20125
w8 NOT ASSIGNED
w9 8629n-20028 |3 t CABLE RF YTM COUPLFR 28480 86290-20028
wlo 86290-20029 |1 1 CABLE RF COUPLER-RF OUTPUT 28480 86290-20029
wil 86290-20031 |5 1 CABLE RF COUPLER-RF OUTPUT (OPT 004) 28480 86290-20031
MISCELLANEOUS PARTS

86290-00014 |2 1 SCALE: 2-6,2 28480 86290-00014

86290-00015 |3 SCALE: 6~12.4 28480 86290-00015

86290-00040 |4 SCALE: 12-~18.6 28480 86290-00040

86290-00041 |5 SCALE: 28480 86290-00041

86290-60020 6 1 BOARD ASSEMBLY: EXTENDER (P/0 ACCESSORIES

SUPPLIED) 2B480 86290-60020
86290-20032 6 1 CABLE, RF TEST (ACCESSORY SUPPLTED) 28480 86290-20032
7120-8615 2 1 LBRL, A5S1 NORM WARNING 28480 7120-8615

See introduction to this section for ordering information
*Indicates factory selected value
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Model 86290B Replaceable Parts

Table 6-3. Code List of Manufacturers

MF R ZiP

NG, MANUFACTURER  NAME ADDRESS cooe
00000 U.S.A. COMMON ANY SUPPLIER OF THE U.S.
oo779 aMP INC HARR]SBURG PA 17108
ort1et ALLENRRADLEY CU MILWAUKEE W1 53212
01295 TEXAS INSTR INC SEMICOND CMPRMT DIV paLLas Tx 75231
02738 RC4& CORP SOLIL STATE DIv SOMMERVILLE NJ 0887¢
03877 TRANSITROM ELECTRONIC CORP AAKEFIELD MA 01880
03ass KOD PYROFILM CORP WHIPPANY NJ 0798}
04713 MOTORULA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
08874 VIKING INDUSTRIES INC CHATSWORTH CA 91311
0677H ROBINSON NUGENT INC NEwW ALBANY [N 47180
07718 TR% INC BURLINGTUM D1V BURLINGTON 1A 52601
18714 UNITED SnOE MAChIMERY CO CINCINNATI OH 45202
11236 CTS OF BERNE INC BERNE IN 4oT1t
11237 CTS ®XEENE INC PASO RUBLES Ca 93446
15634 ELEC=TROL INC SAUGUS CA 91350
15A18 TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 4040
16179 OMN] SPECTRA INC FARMINGTON M] 48024
17858 SILICONIX INC SANTA CLARA CA 95050
19701 MEPCO/ELECTRA CURP MINERAL WELLS Tx 76067
2K 497 CABLEWAVE SYSTE~S InC NORTH HAVEN CT 06473
22753 U I D ELECTRONICS CORP HOLLYWOGD FL 35021
2422 GUWANDA ELECTRONICS CORP GOWANDA NY 14070
2454us CORNING GLASS wORKI (HBRADFORD) BRADFORD PA 1670}
2493y SPECIALTY CONNECTUR CO INC INDIANAPOLIS 1IN 46227
27014 NATIONAL SEMICONOUCTOR CORP SANTA CLARA CA 95081
28080 HEWLETT«PACKARD CO CORPORATE HQ PALD ALTO CA 94304
30983 MEPCO/ELECTRA CORP San DIEGO CA %2121
32997 BOURNS INC TRIMPOT PRUD DIV RIVERSIDE CA 92507
Sk289 SPRAGUE ELECTRIC CD NORYHM ADAMS MA 01247
714850 CT8 CORP ELKHART IN 4e514
T1744 CHICAGO MINIATURE/DRARE CHICAGO L 60640
72138 ELECYRO MOTIve CORP SuB 1EC WILLIMANTIC CT Q6226
73138 BECKMAN INSTAUMENTS INC HELIPYT DIV FULLERTON CA 92634
76530 TRAW ELEK CMPNT CINCH=MONADNOCK DIV Cl1Y OF INDUSTRY CA 91747
19727 CeW INDUSTRIES WARMINSTER PA 18974
9peug AMPHENDL SALES DIV UF BUNKEReRAMQ HAZELWOOD MO 63042
91637 DALE ELECTRONICSY INC COLUMBUS ME 68601
99800 AMER PRCN IND INC ODELEVAN Dlv AURQRA NY 164082
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SECTION VI
MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2. This manual has been written for and
applies directly to instruments with serial num-
bers prefixed as indicated on the title page.
Earlier versions of the instrument (serial number
prefixes lower than the one indicated on the title
page) may be slightly different in design or
appearance. The purpose of this section of the
manual is to document these differences, With
the information provided in this section, this
manual can be corrected so that it applies to any
earlier version or configuration of the instrument.
Later versions of the instrument (serial number
prefixes higher than the one indicated on the title
page) are documented in a yellow Manual
Changes Supplement.

7-3. To adapt this manual to your instrument,
refer to Table 7-1 and make all manual changes
listed opposite your instrument serial number.
Perform these changes in the sequence listed.

7-4. If your instrument serial number is not
listed on the title page of this manual or in Table
7-1, it will be documented in a yellow Manual
Changes Supplement. Complimentary copies of
this supplement are available through your
nearest Hewlett-Packard office. Addresses are
provided at the rear of this manual.

Manual Backdating Changes

NOTE

The intent of

this material is for

manual correction only, to match
the documentation herein with the
actual configuration of your instru-
ment. This section is NOT intended
as a guide for modifying the

instrument.

Table 7-1.

Change Index

Serial Number Prefix

Make Manual Change

2217A
2138A
2109A
2046A
20344, 2021A
19524, 1933A
1908A, 1904A
1852A, 1847A
1840A
1807A, 1742A
1737A
1727A
1704A

A
AB
ABC
A-D
A-E
A-F
A-G
A-H
A-1
A-J
A-K
A-L
A-M
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7-2

CHANGE A

Page 3-1, Paragraph 3-7:
Delete the following note:

NOTE

To use the Plug-In in the remote programming mode, a
modification to the 8620C should be performed as shown in
Service Sheet 5 (Remote Programming).

Page 5-3, Table 5-1:
Change Ref. Des. as follows:

OFFSET ADJ to A5R24
BAND 1 HI to A5R22 (2 places)
BAND 2 B to A5R10
BAND 2 A to A5R13
BAND 3 B to ASR2 (2 places)
BAND 3 A to ASR7

Page 5-9, Paragraph 5-20:
Change the following Ref. Des.:

OFFSET to ASR24
BAND 1 HI to ASR22
BAND 2 B to A5R10
BAND 2 A to A5R13
BAND 3 B to ASR2
BAND 3 A to A5R7

Page 5-9, Paragraph 5-20:
Replace Figure 5-4 with Figure 5-4 of this Manual Backdating.
Change the following Ref. Des.:
Step e, BAND 1 HI to A5SR22
Step h, BAND 2 B to A5R10
Step j, BAND 2 A to A5R13
Step n, BAND 3 B to ASR2
Step p, BAND 3 A to A5R7

Page 5-52, Paragraph 5-28:

Replace Figure 5-31 with Figure 5-31 of this Manual Backdating (CHANGE A).

Change BAND 1 HI Ref. Des. in step fto ASR22.
In step 0, add BAND 3 B Adj. add Ref. Des. ASR2.

Page 6-30, Table 6-2:
Change A5 Part Number to 86290-60115.
Replace A5 Parts List with attached A5 Parts List (CHANGE A).

Page 6-34, Table 6-2:
Change A7 Part No. to 86290-60057.

Model 86290B
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CHANGE A (Cont'd)

Page 8-31, SERVICE SHEET 5:
Replace SERVICE SHEET 5 with new SERVICE SHEET 5 of this Manual Backdating
(CHANGE A).

Page 8-31, Figures 8-22 and 8-23:
Replace Figures 8-22 and 8-23 with Replacement Figures (CHANGE A).

CHANGE B

Page 6-37, Table 6-2:
Change All Part No. to 5086-7271.
Change AT1 to Part No. 0960-0362, Isolator.

Page 6-38, Table 6-2:
Change W7 to 86290-20024, CABLE RF AMPLIFIER-ISOLATOR.
Add W8 86290-20025, CABLE RF ISOLATOR-YTO, 28480, 26290-20025.

Page 8-49, Figure 8-44:
Replace Figure 8-44 with Replacement Figure 8-44 (CHANGE B) (attached).

CHANGE C

Page 5-5, Table 5-2:
Delete *A1RS8S.

Page 6-21, Table 6-2:
Change Al Part No. to 86290-60051.
Delete A1CR20.
Delete A1CR21.

Page 6-23, Table 6-2:
Delete A1RSS.
Change A1VR2 to 1902-0025, DIODE-ZNR 10V 5% DO-7 PD=.4W, 28480, 1902-0025.

Page 8-17, Figure 8-9:
Replace Figure 8-9 with Figure 8-9 in this Manual Backdating.

Page 8-17, Figure 8-10:
Change VR2 and delete CR20, CR21, and R88%*, as shown in partial schematic Figure 8-10
in this Manual Backdating.

CHANGE D

Page 6-29, Table 6-2:
Change A4Q8 to 1854-0039, TRANSISTOR NPN SI TO-5 PD=1W, 14713, 2N3053.
Change A4R27 to 0757-0416, RESISTOR 511 1% .125W F TC =0=:100, 24546,
C4-1/8-TO-51R-F.

Page 8-31, Figure 8-22:
Change Q8 Part No. to 1854-0039.
Change R27 value to 511.
Change R28 value to 2150.
Change TP3 voltage to +0.6V.
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7-4

CHANGE E

Page 6-30, Table 6-2:
Change AS Part No. to 86290-60055.

CHANGE F

Page 6-30, Table 6-2:
Change AS5RS5 to 0757-0290, RESISTOR 6.19K 1% .125W F TC=0%100, 19701,
MF4C-1/8-TO-6191-F.

Page 6-31, Table 6-2:
Change ASVRI to 1902-0554, DIODE-ZNR 10.0V 5% DO-7 PD .4W, 04713, SZ
10939-158.

Page 6-37, Table 6-2:
Delete CR2.
Delete CR3.

Page 6-38, Table 6-2:
Delete VRI.
Delete VR2.

Page 6-10, Figure 6-3:
Replace the bottom half of Figure 6-3 with Figure 6-3 of this Manual Backdating,

Page 6-14, Figure 6-4:
Replace the bottom half of Figure 6-4 with Figure 6-4 of this Manual Backdating,

Page 6-17, Figure 6-4:
Delete Item 21.
Delete Item 22.
Delete 23.

Page 8-31, Figure 8-23:
Exchange ASR5 and A5VRI (A5VRI cathode going down).

Page 8-33, Figure 8-24:
Exchange ASRS and A5VRI (cathode at +20V junction).
Change ASVRI value to 10.0V.
Change ASRS5 value to 6190.

Page 8-38, Figure 8-29.
Replace Figure 8-29 with Figure 8-29 of this Manual Backdating.

Page 8-39, Figure 8-31:
Delete CR2.
Delete CR3.
Delete VRI.
Delete VR2.
(As shown in partial schematic in Figure 8-31 (CHANGE F) of this Manual
Backdating.)

Page 8-44, Figure 8-38:
Replace Figure 8-38 with Figure 8-38 of this Manual Backdating.
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CHANGE F (Cont’d):

Page 8-45, Figure 8-40:
Delete CR2.
Delete CR3.
Delete VRI.
Delete VR2.
(As shown in partial schematic in Figure 8-40 of this Manual Backdating
(CHANGE F))

CHANGE G

Page 6-24, Table 6-2:
Change A2 to Part No. 86290-60052.

Page 8-17, Figure §-10:
Change A2 to Part No. 8§6290-60052.

Page 8-25, Figure 8-17:
Change A2 to Part No. 86290-60052.

CHANGE H

Page 8-25, Figure 8-17:
Change U5A pin 3 and U5B pin 5 connections to HI CUR GND (1).

CHANGE |

Page 5-12, Paragraph 5-21: (Refer to Manual Backdating Figure 8-25 for test points)
In step e, change A6TP3 to A6TP4.
In step f, change A6TP2 to A6TP1 and A6TP4 to A6TP2.

Page 5-10, Figure 5-5:
Change A6TP4 to A6TP2 and A6TP2 to A6TP1.

Page 6-32 through 6-33, Table 6-2:
Replace A6 portion of Table 6-2 with new (CHANGE I) A6 Replaceable Parts List.

Page 8-34, Table 8-7:
Replace Table 8-7 with Table 8-7 of this Manual Backdating (CHANGE I).

Page 8-9, Figure 8-5:
Change reference designators in A6 Stop Sweep Assembly portion of Troubleshooting
Block Diagram in accordance with new reference assignments shown in partial block

diagram below.
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AB Stop Sweep Assembly (;629[}60(184)
[Hrcur - -

GND l
!
l + (10) |
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| BAND SEQUENTIAL SWEEP BAND 1
SWITCH ' - 7
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us e |
ENT
\f = COMPARATOR L B?AE’S)D SEQU 1AL SWEEP RAND 2 }
SUMMING LOGIC SEQUENTIAL SWEEP BAND 3 N\
ué ™ a7 a8 7
i 12.4 GHz r é POS STOP SWEEP PULSE N
VR g ¥ gt : SEQ BAND Q :
' 6/12 GHz
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! U3, U4D
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| | TIMER —$
! INVE ul, Q2
&= INVERTER | SEQ BAND
| f 6/12 GHz KICK TRIGGER OR RF BLANKING
, g BLANKING >
‘ TIMER PULSE GEN
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L a2 q} Yy
[——‘-]j BL?’SSER 2— 18 DISPLAY TURN ON/BLINKER N
[x1 > Q1, Q9 7
< us, UdA SYNC
< __r
o] OUTPUT ——>
| Q4, U4C
L — _ - _ - 6]

CHANGE | (Cont'd)

Page 8-35, SERVICE SHEET 6:
Replace SERVICE SHEET 6 with SERVICE SHEET 6 of this Manual Backdating
(CHANGE ).

Page 8-33, Figure 8-24:
Replace Figure 8-24 with Figure 8-24 of this Manual Backdating (CHANGE I).

Page 8-35, Figures 8-25 and 8-26:

Replace Figure 8-25, A6 Stop Sweep Assembly Component Locations diagram, and
Figure 8-26, A6 Stop Sweep Assembly Schematic, with new (CHANGE I) Figures 8-25
and 8-26 of this Manual Backdating.

CHANGE J

Page 6-37, Table 6-2:
Change R1 to R1, 2100-2730, RESISTOR-VAR CONTROL C 5K 20%, 11236, 550.
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CHANGE K

Page 6-36, Table 6-2:
Delete the following parts on the A10Al parts entries:
Al0A1ICR4
Al10A1Q1
A10A1Q2
Al10A1R17
A10A1RI8
A10A1RI19
Al10A1R20
Al10A1VRI
AlOA1IW1
Change A10A1 HP Part Number to 86290-60050.
Change A10A1Q3 to A10A1Q1.
Change A10A1Q4 to A10A1Q2.
Change A10A1Q5 to A10A1Q3.

Page 8-41, SERVICE SHEET 9:
Replace Figure 8-34 with Figure 8-34 (CHANGE K) of this Manual Backdating.
Replace applicable portion of Figure 18-35 with Figure 8-35 (CHANGE K) of this Manual
Backdating.

CHANGE L

Page 6-21, Table 6-2:
Change A1C13* entry to 0140-0197, CAPACITOR FXD 180PF.

Page 6-26, Table 6-2:
Delete A3CI11.

Page 6-26, Table 6-2:
Change A3Q4 and A3Q5 HP Part Numbers to 1853-0221.

Page 6-27, Table 6-2:

Change A3R50 entry to A3R50, 0757-1094, RESISTOR 147K 1% .125W F TC=0%£100,
24546, C4-1/8-TO-1471F.

Change A3R52 entry to A3RS52, 0698-7266, RESISTOR 17.8K 1% .05W F TC=0£100,

24546, C4-1/8-TO-1782-G.

Change A3R53 entry to A3R53, 0757-0288, RESISTOR 9.09K 1% .125W F TC=0x£100,
24546, MF4-1/8-TO-9091-F.

Change A3R54 entry to A3R54, 0698-7234, RESISTOR 825 1% .05W F C=0=x100, 24546 ,
C3-1/8-TO-825R-G. «

Change A3RS5 entry to A3RSS, 2100-3154, RESISTOR-TRMR 1K 10% C SIDE ADJ 17-
TRN, 32997, 3006P-1-102.

Change A3R57 entry to A3R57, 0757-0466, RESISTOR 110K 1% .125W F TC=0%100,
24546, C4-1/8-TO-1103-F.

Change A3R6] entry to A3R61, 0698-7279, RESISTOR 61.9K 1% .05SW F TC=0%100,
24546, C3-1/8-TO-6192-G.

Change A2R63 entry to A2R63, 2100-3161, RESISTOR-TRMR, 20K 10% C SIDE ADJ 17-
TRN, 32997, 3006P-1-203.

Delete A3R68.

Page 8-21, Figure 8-14:
Change A3C13* value to 180.
Change A1R37 value to 1000.
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7-8

CHANGE L (Cont'd)

Page 8-25, Figure 8-17:

Delete A2Q7 and A2Q8 part numbers.

Page 8-27, Figure 8-20:

Delete A3R68, between test point 4 and U3A pin 2.
Delete A3C11, between U3A pins 1 and 2.

Change A3R29* and A3R30* to A3R29 and A3R30.

Change A3R50 value to 1.47K
Change A3RS57 value to 110K
Change A3RS52 value to 17.8K
Change A3R54 value to 825
Change A3RS3 value to 9.09K
Change A3RS55 value to 1K
Change A3R63 value to 20K
Change A3R61 value to 61.9K

CHANGE M

Page 6-5, Figure 6-1:
Change JIMP1 HP Part Number for first entry of JIMP1 to 1250-0914.
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Table 6-2. Replaceable Parts (CHANGE A)

Manual Backdating Changes

Reference HP Part .. Mir
. . at Description Mfr Part Number
Designation Number ¥ P Code
AS 8629060055 1 ROARD ASSY, SWEEP CONTROL 28480 86290=600%S
ASCR1 1910=00%16 & DIODE=GE 60V €ONA 1US D07 28480 19100016
ASCR2 1910=0016 DIODE=GE 60V &0NA tUS D0O=7 28480 1910=0016
ASCRY 1910«0016 DIODE=GE &0V &0NA 1US DO=7 28UR0O 1910=0016
ASCRY 1910=0016 DIODE=GE 60V 60NA 1U3 DOe7 28480 1910«0016
ASMPY 4040=0753 2 EXTRACTOR=PC BD GRN POLYC ,062-BDeTHKNS 28480 4040=0753
ASMP2 4040=0753 EXTRACTOR=PC B0 GRN POLYC ,062-BDeTHKNS 28480 24040=07S3
ASMPY 14800073 PINIORIVE 0,250" LG 00000 08D
ASMPY 1480=0073 PINIDRIVE 0,250 LG 00000 08D
ASQL 18550020 TRANSISTOR J=FET NoCHAN D=MODE TOe18 SI 28480 185S=0020
ASQ2 18550020 TRANSISTOR JeFET NeCHAN D=MOOE TOeld 8I 28480 18550020
ASQ3 1855«0020 TRANSISTOR J«FET N=CHAN DeMODE TO«18 81 28480 185520020
ASQ4 1854=0804 H TRANSISTOR NPN 81 TO=18 PD=360OMNK 28480 18S4=0404
ASQS 1B854«0404 TRANSISTOR NPN 81 Y018 PDm3b0Mw 28480 1854=0404
ASGe 18SU=040Y TRANSISTOR NPN SI TO=18 PO=360MW 28480 1854=0404
ASQ7 1855=0020 TRANSISTOR JeFET NaCHAN DaMODE T0e18 81 28460 18550020
A%08 1855=0020 TRANSISTOR J=FET N~CHAN D=MODE TOe18 81 284n0 1855=0020
A50Q9 18S54«0404 TRANBISTOR NPN 81 TOe38 POm3&OMW 28480 1850=0404
ASQL0 185U=0404 TRANSTISTOR NPN SI TO=12 PDul36OMW 28480 1854=0404
ASQ1Y 18530007 1 TRANSISTOR PNP 2N32St SI TO=18 POS36OMW 04713 2N325)
ASR1 06988473 3 RESISTOR 3,358K ,1X oiW F 7Cs0+eS 07746 MARS, Te=1b
ASR2 210033434 3 RESISTOR=TRMR 50 10X C SIDE«ADJ {7«TRN 32997 3006P=1=S500
ASR3 06988473 RESISTOR 3,358K ,1X ,IN F TCu0e=S 071716 MARS, Telé
ASR4Y 06988475 1 RESISTOR 1,799K ,1X iW F TCs0¢=5 07716 MARS, Tsié
ASRS 07570290 1 RESISTOR 6,19K 1% ,125W F TC=04=100 19704 MF4C1/8=T0b19]eF
ASRé 0698=3156 RESISTOR 14,7K 1% ,12SW F T(30+=100 24S4e Cldel/BeT0eti?R=F
ASRY 2100=3313 2 RESISTORWTRMR 100 10X C SIDE=ADJ 1{7=TRN 32997 30046Pwl=10}
ASRS 07ST=0ub% 8 RESISTOR t00K 1% ,125W F TCs0+~100 24546 Clul/8eT0e1003=F
ASR9 0698-8473 RESISTOR 3,358K ,1X iN F TCapeaS 0r746 MARS, Teib
ASR10 2100«3314 RESISTOR=TRMR S0 10% C SIDE=ADJ 17=TRN 32997 3006P=1=500
ASR{} 06988474 1 RESISTOR 800 ,1% ,i1W F TCs0+=5 01716 MARS, Teié
ASR12 06988472 1 RESISTOR 2,653K 1% ,iw F TCe04+=S 07716 MARS, T»ié
ASR13 2100~3313 RESISTOR=TRMR 100 10X C SIDE=ADJ 17=TRN 32997 3006Pe1eily
ASRYI4 0757=0438 RESISTOR 5,11K 1% ,125W F T(Cs04+=100 24540 Clal/B8aTQuS1]]aF
ASRES 0757=0438 AESISTOR §,11K 1X (125W F TCw0+=100 2us46 C4al/BaTOeSi|i=fF
ASR1S 07570438 RESISTOR 5,11 1% ,125W F TCs0+=300 245a6 Cinl1/8=10=5111=F
ASR17 0757=0438 RESISTOR S.1iK 1% ,125W F TCs0e=100 24546 Clal/B8aT0=5111=F
ASR1S 0757=046S RESISTOR 100K 1% .12%% F TC30+«100 2u546 ClUnl1/8eT10=1003F
ASR19 0698=8471 1 RESISTOR 1.775K o1X IW F TCs04eS 071718 MARS, Teté
ASR20 0757=0442 RESISTOR 10K 1X 125w F TC30+=100 _2u546 Clnl/8=10s1002=F
ASR21 07570465 RESISTOR 100K 1X ,125W F TC®0+=100 _2uSubd Clul/B8aT0=1003nF
ASR22 2100=3314 RESISTOR=TRMR 50 10X C SIDE=ADJ (7=TRN 32997 3006P=1=500
ASR23 06831065 1 RESISYOR {0M SX ,25w FC TC®=900/+1100 01121 cB106%S
ASR24 2100=3103 1 RESISTOR«TRMR (0K j0X C SXDE-IDJ 1 T7=TRN 32997 1006Pe1=103
ASR2S 06938476 3 RESISTOR S,315K ,1X ,iW TC30+e5 07718 MARS, Teib
ASR26 069884706 RESISTOR 5,315k ,1% ,i1W F TC20+aS 07716 MARS, T=ié
ASR2? 065B=8476 RESISTOR S,315K ,1% ,i1% F TC30¢eS 07718 MARS, T=16
ASR28 06983156 RESISTOR 14,7K 1X ,125W F TC=0+=100 24546 Clel/8uTO0=td?2=F
ASR29 06983159 L] RESISTOR 26,1K 1X ,12SW F TCs0+=100 2u5ub6 Clhal/B8eTOalbioef
ASR30 0698-315¢ RESISTOR 26.1K 1X 125w F TC=0+=100 2uSus Cdwl/Be=T0e2b)2eF
ASRMY 0698a3158 4 RESISTOR 23,7 1X ,125W F TCm0+=100 2454e Cdal/8eT0e2372=F
ASR32 0698=3158 RESISTOR 14,7K 1% 125N F TCm0+=100 24548 C4wl/8aT0eydTe=f
ASR33 075704865 RESISTOR §00K 1X ,125W F TCa20e=100 24548 C4al1/8e70=1003eF
ASRIU 071570465 RESISTOR 100K 1X 125w F TC30+=100 245406 C4m]/82T0=1003=F
ASRIS 07570442 RESISTOR 10K 11X ,1250 F TC20+=100 24546 Cldel/8=10e1002=F
ASR3G 0787=0042 RESISTOR 10K 1% ,125W F TC30e=100 24546 CUml/BaT0=1002eF
ASRY? 0787=0442 RESISTOR 10K 11X ,125W F YC304=100 2454 Cleal/8=T0e1002=F
ASR3S 07570280 RESISTOR 1K iX .IZSW F YC=00-100 24546 Cda}/BaTle100]=F
ASR39 06983156 RESISTOR 14,7K 1% ,12SW F TLs0+=100 _2uSus Clel/BoTimidT2eF
ASR4O 0698=3159 RESISTOR 26,1K 1X ,12%w F TCx0+=100 24546 Cla)/B=T0web]2=F
ASRA4y 06983158 RESISTOR 23,7K 1X ,125W F TC20+=300 24546 Clwl/8eT0=2372=F
ASRA2 06983156 RESISTOR 14,7K 1% ,125W F TCs0+e300 2454 Cdml/8aTOu)idT2=F
ASRU3 0668«315%9 RESISTOR 26,1K 1% ,125W F TCx0+4=100 24546 C4al/8aT0e26)2eF
ASRAG4 0698«3158 RESISTOR 23,7K 1% ,125n F TCx0+-100 24546 Cl4a1/8aT0e2372eF
ASRAS 06983156 RESISTOR 14,7k 1% 1258 F TCx0+=100 2d%54¢ Clml/B8aT0el1dT2=F
ASR4S 06983159 RESISTOR 26,1K 1Y 125K F TC=0+=100 24546 LUal/8=T0m20612=F
ASR4? 0698=3158 RESISTOR 23,7k 1% ,125W F TCs0¢=100 24548 Clel1/8eT0=2372=F
ASSt 3101187} 1 SWITCHeSL 4PDTeNS MINTR ,34 125VAC PC 28480 3101=187)
ASTPY 12510600 CONTACT=CONN U/W=PDST=TYPE MALE OPSLDR 284s0 1251=0500
ASTP2 12510600 CONTACT=CONN U/WePOSTTYPE MALE DPSLOR 28480 12510600
ASTP3 12510600 CONTACT=CONN U/WePOSTeTYPE MALE DPSLDR 28480 1251=0600
ASTPY 12510600 CONTACT=CONN U/WePOST=TYPE MALE DPSLOR 28480 1251=0600
ASTPS 12510600 CONTACT®CONN U/W=PO3T=TYPE MALE DPSLDR 28480 1251=0600
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Table 6-2. Replaceable Parts (CHANGE A)

Model 86290B

Reference HP Part e Mfr
. . Qty Description Mfr Part Number

Designation Number Code

ASTPe 1251=0600 CONTACTCONN U/NaPOSTLTYPE MALE DPSLDR 28489 1251=0600
ASTP? 03600124 3 TERMINAL=8STUD 8GL=PIN PRESS=MTG 28480 03600124
ASTPS 0360=0124 TERMINALeSTUD SGLePIN PRESS-MTG 28480 03600124
ASTPO 0360=0124 TERMINAL=STUD SGL=PIN PRESSeMTG 28480 0360=0124
ASUY 1826=0261 IC UA T4y OP AMP 28480 1826=0261
ASu2 18260261 IC uk 741 QP AMP 28480 1826=0261
ASYU3 1820=0269 1 IC=DIGITAL SNT7A03N TTL GUAD 2 NAND 01295 SNT403N

ASUg 18201543 1 IC=DIGITAL COUOSOAY CMOS HEX § NON=INY 02735 cDuoSOAY
ASUS 1820=1124 1 IC=DIGITAL SNT433IN TTL QUAD 2 NOR 01295 SN7U33N
ASVR1 190203139 1 DIODE=INR 8,25Y 5% DO=7 PD=, 4N TC=e,053% 04713 $Z 10939158
ASVR2 19020554 1 DIODE=INR 20V SX 00«15 POBIW TCm+,073X 28480 1%02«0556
ASW) 8159=000% WIRE 22AWG W PVC 1X22 BOC (JUMPER) 28480 81590005
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SERVICE SHEET 5 (CHANGE A)

A5 SWEEP CONTROL ASSEMBLY,
CIRCUIT DESCRIPTION

General Description

The A5 Sweep Control Assembly has two functions. The first is to supply band control signals to the FM, YTO
Driver, and YTM Driver Assemblies. These control signals determine which band is ON at any given time. The sec-
ond function is to condition the tuning voltage to become the Frequency Control Voltage for the YTO and YTM driv-
ers. In each band, whether single or multiband, the drivers require a0 to 10V frequency control voltage input to sweep
each band of frequencies. This is true, for example, whether Band 1 is being swept with only Band 1 selected or
whether Band 1 is being swept as the 2 to 6.2 GHz range of the 2 to 18.6 GHz Sequential Band 4. In single band, a
single sweep is generated for each 0 to 10V sweep input from the mainframe. However, in Band 4 or Sequential
Sweep, there are three 0 to 10V sweep outputs from the AS Assembly for each 0 to 10V sweep input from the 8620C
Sweep Oscillator.

Band Control Gates and Drives

Static band turn-on logic signals are applied to the U5 NOR gates from the mainframe. The other inputs to the NOR
gates are the dynamic sequential Band signals from the A6 Assembly. With Band 4 selected, the sequential band
logic circuit in the A6 Assembly generates three gates: one for each band. The USA inputs are HI if Band 1 is selected
or if Band 4 is selected and the sweep is sweeping the Band 1 frequency range. The +5 to OV TTL level change ap-
plied to U4C is converted to a +10 to OV level change and routed to the FM, YTM Driver and YTO Driver As-
semblies. This level change ensures turn off of the FET switching on the following assemblies. USB output is LO
with Band 2 selected or with Band 4 selected and the Band 2 range being swept. Similarly, NOR gate USC and driver
U4A are the Band 3 control circuits.

Single Band Operation

When single bands are selected, the tuning voltage input becomes the frequency control voltage. With Bands 1, 2, or
3 selected, QIO is turned OFF and Q7 is ON. The tuning voltage is routed through Q7 and U2 to the A2 and A3
Assemblies.

The frequency control voltage amplifier U2 is a voltage follower and buffer amplifier stage. The single-band sweep
driver QIO is held OFF when not in Band 4 by the LO output of inverter USD. At the same time, the HI output from
inverter Q11 turns the sequential-band sweep driver Q9 ON. This pulls the gate of Q8 to —20V turning it OFF.

Sequential Sweep (Band 4) Operation

The generation of three 0 to 10V sweeps to obtain the 2.0 to 18.6 GHz sequential output is accomplished as follows.
When Band 4 is selected, a HI is applied to buffer inverter U3C. The circuits following cause the single band sweep
driver QIO to turn ON which opens a single band switch Q7; sequential band sweep driver Q9 is OFF and Q8 is
allowed to conduct. The sweep input from the 8620C mainframe changes from the single 0-to-10V ramp to a
multi-level, interrupted ramp at TP1. The sweep is applied to the noninverting input of Ul. Ul is embedded in a feed-
back circuit and the inverting input tracks closely the signal at A4TP1. Bands 1, 2, and 3 of the sequential sweep are
generated as follows.
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Sequential Sweep — Band 1

The Band 4 Turn-On line applies a HI sequential sweep enable to the sequential sweep select gates U3D, U3B, and
U3A. During the 0 to +2.530V ramp (Band 1 range), the A6 Stop Sweep Assembly generates a HI for Sequential
Band 1 (output of A6 Assembly 6 GHz switch point comparator). The output of NAND gate U3D is LO which
ensures that FET driver Q4 is OFF. With the gate open and tied to the source through the 100K ohm resistor R21, Q1
will be ON. The other two FET drivers Q5 and Q6 receive a HI from NAND gates U3B and U3A respectively. This
turns both drivers ON pulling the gates of Q2 and Q3 to —20V and turning them OFF. (The voltage dividers at the in-
puts of Q4, 5, and 6 maintain a bias so the transistors are just OFF.) The gain and level shifting resistors switched in
with Q1 ON, provide a 0-to-10V ramp output from Ul. These resistors are R25, R19, and HI adjust R22. With the
input to Ul pin 3 set to +2.530V at TP1, R22 is adjusted for +10.00 at TP2. The frequency control voltage output to
the YTO and YTM is the 0 to 10V Band 1 waveform at TP2.

Sequential Sweep — Bands 2 and 3

During Sequential Band 2, Q5 is OFF turning Q2 ON. This provides a new feedback circuit around Ul. An offset is
introduced through the voltage divider R9, R11, and adjusted by R10 (Band 2 B). The gain is set by R26, R12, and the
equivalent impedance of the voltage divider. R13 (Band 2 A) is the gain control and adjusts the high-frequency end of
the band. Due to the nature of the feedback scheme, there is some interaction between R10 (Band 2 B) and R13
(Band 2 A).

In Sequential Band 3, Q6 and Q3 provide the control. R2 (Band 3 B) is an offset control and adjusts the high-
frequency end of the band. R7 (Band 3 A) adjusts the low end and thus the overlap between the high end of Band 2 and
low end of Band 3. R2 (Band 3 B) and R7 (Band 3 A) also interact.

Resistor R23 prevents the saturation of Ul (should Q1, Q2, and Q3 be open simultaneously) by always providing
some feedback; however, it is large enough not to effect the operation of the circuit. The OFFSET adjust R24 elimi-
nates the offset voltage common to operational amplifiers. Any offset may drift with temperature changes and affect
the tuning voltage or accuracy of the circuit.

Calibration/Normal Switch S1

CAL/NORM switch S1 substitutes the Band TURN ON signal from the mainframe for the sequential band signals
from the A6 Assembly. The CAL position is used when aligning the sequential sweep offset and Gain adjustments
(Ul, Q1-Q3). Without the CAL position, the A6 Assembly would switch bands each time the tuning voltage
approached a band edge. By switching to CAL position and selecting Bands 1, 2, or 3 on the mainframe, the operator
can set the frequency on the mainframe and adjust the corresponding LO and HI voltage at TP2.

Supply Voltages
The +11.75 volts and —20 volts are not available from the mainframe. These voltages are obtained using breakdown

diodes VRI and VR2. Breakdowndiode VRI, connected to +20V, produces +11.75V and VR2, connected to —40V,
produces the —20V. The +11.75V is used as a source voltage for the band control gates and drivers.
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Figure 8-22. A5 Sweep Control Assembly, Component Location (CHANGE A)
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SIDE VIEW
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Figure 8-9. Al ALC Assembly, Component Locations (CHANGE C)
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Figure 8-10. P/O Al ALC Assembly, Schematic (CHANGE C)
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DS1
A8
R1 S1
J7 #32
**“
*3%52 R4 R3 R2
* Contact detail of the ALC switch S2 is given in Figure 8-1 near the beginning of this section.
¥** Connectors J1 and J2 are mounted on rear panel as J9 and J10 for Option 004.
Figure 8-29. Front Panel Component Locations (CHANGE F)
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Figure 8-31. Lamp Driver Assembly and Front Panel Schematic (CHANGE F)
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Table 6-2. Replaceable Parts (CHANGE 1)

Reference HP Part _ Mfr
. . Qty Description Mifr Part Number
Designation Number Code
Ab 8629060016 1 BOARD ASSY, STOP SwEEP 28480 8629060016
AGCH 0180=0116 H CAPACITOR=FXD 6,8UF+=10% 35vDC T4A 56289 1500685x903582
AsC2 0180«0116 CAPACITOR=FXD 6,8UF+¢=10X 35vDC T4 56289 1500685X903582
A6C3 018020291 CAPACITOR=FXD jUFe=10X 35vVDC TA 56289 1500105x903542
Ab6Ca 01603448 2 CAPACITOR=FXD 1000PF +=10% 1000WVDC CER 20480 01603448
A6CS 0160e3448 CAPACITOR=FXD 1000PF ¢=10% 1000wvDC CER 28480 0160=3448
AbCH 0160349} { CAPACITOR=FXD ,47UF +=20% SOWvDC CER 28480 0160=3491
ASC? 0180-0197 3 CAPACITOR=FXD 2,2UF+=10% 20VDC T4 56289 1500225X902042
AbCS 0180=0197 CAPACITOR=FXD 2,2UF¢=10% 20VDC TA 56289 1500225%902042
ABCY 01603877 1 CAPACITOR=FXD 100PF +«20% 200WVDC CER 28480 01603877
A6C10 0180=1745% 2 CAPACITOR=FXD 1,5UF+=10% 20vDC TA 56289 1500155x902042
A6CHl 01600570 1 CAPACITOReFXD 220PF +220% 100WVDC CER 28480 0160m0570
a6C12 0160=3879 2 CAPACITORFXD ,01UF +«20% 100WVDC CER 28480 0160=3879
A6C13 0180=1745% CAPACITOR=FXD 1,5UF+=10X 20¥DC T4 56289 150D155X90204A2
AsC14 0180=1746 1 CAPACITORSFXD 15UF+e10X 20VDC T2 56289 150D156X902082
ABC1S 0160=4084 CAPACITORFXD ,1UF +=20% SOWVDC CER 28480 0160=4084
AeCie 0160=4084 CAPACITOReFXD ,1UF +=20X SOWVOC CER 28480 0160=4084
A6CRY 19010025 7 C10DE=GEN PRP 100V 200MA DO=7 28480 1901=0025
A6CR2 19100016 DIODE=GE 60V 60NA 1US DO=7 28480 1910=0016
A6CR3 19010025 DIODE=GEN PRP 100V 200MA DOe? 28480 1901=0025
A6CR4 1901=0025 DIODE=GEN PRP 100V 200MA DO=7 28480 19010025
AGCRS 19010025 DIODE=GEN PRP 100V 200MA DO=7 28480 1901=0025
AbCRE 19010025 DIODE=GEN PRP 100V 200MA D07 28480 190120025
A6CRT 190120025 DIODE=GEN PRP 100V 200MA DOe? 28480 1901=0025
A6CRS 19010025 DIODE=GEN PRP 100V 200MA DO=7 28480 1901=0025
A6CRY 19100018 DIODE=GE 60V €ONA {US DOe? 28480 19100018
AsK1 0490=088% 1 RELAY=REED 24 ,5A 250V CONT 2d4veCOIL 15638 RU1T6e3
AbLt 91400137 H COIL=MLD 1MH SX 0860 ,19DX,44LG SRFa3MNZ 99800 2500=28
AsL2 91400137 COIL=MLD $MHW SX O=60 ,190X,44LG SRFaZMHZ 99800 2500-28
A6MPY 40400754 2 EXTRACTOR=PC BD BLU POLYC ,062«BD=THKNS 20480 4040=07%4
A6MP2 a040=07%54 EXTRACTOR=PC BD BLU POLYC ,062«BD=THKNS 28480 40u0=0754
A6MP3 14800073 PINIDRIVE 0,250" LG 00000 08D
AeMPY 14800073 PINIORIVE 0,250" LG 00000 o8p
A80} 1854=0071 17 YRANSISTOR NPN 81 PDEI00MW FTE200MHZ 28480 1854=0071
he0Q2 18540071 TRANSISTOR NPN 81 PDE30OMW FTE200MHZ 28480 1854=0071
4603 185420071 TRANSISTOR NPN SI PD=300Mw FT3200MHZ 28480 185420071
A604 1854-0071 TRANSISTOR NPN 81 PDs300MW FTa200MHZ 28480 185420071
A6GS 18540071 TRANSISTOR NPN 81 PDE300MN FT200MM2 28480 1854=0071
hsQe 18540071 TRANSISTOR NPN 8] PDa3QOMW FT2200MHZ 28480 185420071
4607 18540071 TRANSISTOR NPN SI PDx300MW FTR200MHZ 28480 185U=0071
A6Q8 18540071 TRANSISTOR NPN ST PD3300OMW FYR200MHZ 28480 185420071
A609 1854%0071 TRANSISTOR NPN SI PDR3OOMA FTB200MHZ 28480 1854=0074
A6RY 0757=0441 RESISTOR 8,25K 1% ,125W F TCR0+=100 24546 Cdal/B8eT0aB251=F
AGR2 2100-3123 2 RESISTOR=TRMR 500 10% C SIDE=ADJ 17=TRN 12997 3006P=1#501
ASR3 0757=0280 RESISTOR 1K 1% ,125W F TCE0+e100 2484e Cdal/8eT0e100]=F
AbRY 06983157 2 REBISTOR 19,6K 1X ,125W & TCs0ee100 2uS4e C4el/8eT0=1962=F
AGRS 07S7=0438 RESFSTOR S,11K 1X ,125W F TCEO+¢e100 24546 C4al/8aT0eS111aF
AGRS 21003123 RESISTOReTRMR 500 10X C SIDE=ADJ 17=TRN 32997 3006Pe1=501
AGRT 0698=0084 RESISTOR 2,15K 1X 125k F TCm0¢=100 24546 Cldal /870245 =F
A6RS 0757=0482 RESISTOR 10K 1% 125K F YCEQ¢e100 26546 Cla)/8aT0el002eF
AbRO 06983453 RESISTOR 196K 1X ,125W F TCm0+=100 2u54e CAel/8eT0a1963=F
ASR1LD 0698=3157 RESISTOR 19,8K 1X ,125W F TCu04=100 24548 Clui/BoT0=]92=F
A6R1Y 0757=0470 4 RESISTOR 162K 1X ,125W F TCw0+=100 20546 Clny/B8eT0e1623=F
AGRE2 0757=0470 RESISTOR 162K 1% ,125W F TCEO+e100 24548 Cdel/B8eT0=1623=F
AGRL3 0757+0459 i RESISTOR S6,2K 1% ,125W F TCu0+=100 24548 Cdnl/8eT0e5022F
A6R14 0698-3150 2 RESISTOR 2,37K 1% ,125W F TCuge<100 24548 C4nl/BaT0m23T1eF
AGRLS 069843150 RESISTOR 2,37K tX ,125W F TCw04=100 24546 Clal/BeT0e23T]eF
AGR1G 07870482 RESISTOR 10K 1% 125w F TC®0+w«100 24546 Clel/BaTOm1002xF
AGRYTY 07570465 RESISTOR 100K 1X ,125W F TC204e100 24546 Clel/BeT0=1003eF
AGR1S 07570465 RESISTOR 100K 1X ,125W F TCE04=100 2usS46 Clel/BaT0=1003aF
ABRIY 07570438 RESISTOR S,11K 1% 1250 F TCRO4si00 20846 Cdal/BaT0eS111=F
AGR20 068321055 1 RESTSTOR IM SX ,25W FC TCm=B00/4900 01121 €B10SS
ASR21 07S7-0462 REBISTOR 10K 1X (425W F TCa0¢=100 24546 Cldal/BaT0=10020F
AbR22 0757=0465 RESISTOR 100K 1X ,125W F YC=0e=}00 24546 Cdel/B82T0e1003=F
AGR23 0757=0442 RESISTOR 10K 1X 125N F TC80ee100 24546 Clai/8eT0=1002=F
AGR24 0757-0289 1 RESISTOR 13,3K {X ,125W F TC=0+=100 19701 MFuC1/8270=1332=F
ASR2S 0787=0442 RESISTOR 10K 1X ,125W F TCmO¢=100 24846 Cdat/BeT0ai002=F
A6R26 07570470 RESISTOR 162K 1% ,125W F TCm0+=100 24546 C4el/8=T0=1623eF
AGR27 0757=0470 RESISTOR 162K 1X (125W F TCe0+=100 24546 Ciw|/8mT0w162)=F
AbR28 07570438 RESISTOR S,.11K 1% ,125K F TC=0¢e100 2u%46 Cde)/BeT0e5111eF
AbR29 06983153 RESISTOR 3,83K 1X 1258 F TCm=04=100 24546 Cdn]/B8270e3831-F
A6R30 0698-3161 1 RESISTOR 38,3k 1X 125N F TCm04=100 24546 Cam1/8=T023832=F
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Model 86290B

Reference HP Part Mfr
. . Qt Description

Designation Number y crp Code Mir Part Number
A6R3Y 0757=0438 RESISTOR S,11X {X 125k F TC®0+e100 24546 Clel/BuT0aS]]]=F
A6R32 0757=0440 RESISTOR 7,5K 1X ,125W F TCs04=100 24546 Cldel/8aT0=750]1F
AGR33 0757-0438 RESISTOR 5,11K {X ,125W F TCm0+=100 24546 Clda1/B8eT0uS1]|eF
A6R34 0698=7267 RESISTOR 19,6K 1X ,05W F TCw0+e100 24546 C31/60T0=1962-G
AGR3S 0698=3156 RESISTOR 14,7K 1X ,125W F TCx04=100 24546 Clel/BeTOnl4T2eF
AGR3H 0757=0482 RESISTOR 10K (X ,12SW F TC20+4=100 24846 Cum1/8oTQu1002=F
AGR3T 0757-0442 RESIBTOR 10K 1X 125N F TC=0+4=100 245468 C4nl/8eT01002=F
AbR3E 0757=0442 RESISTOR 10K 1X ,125W F TC=042100 2us46 Cdel/8-7021002=F
ALR39 0757=0394 3 RESJSTOR S1,1 1X ,12%K F TCs04e100 245us Cdn1/8aT0=SIR]=F
AGRUO 06987243 RESISTOR 1,96K 1X ,0SW F TCs0+=100 24546 C3e1/8=T0=1961=G
ABTPI 1251=0600 CONTACT=CONN U/WePOST=TYPE MALE DPSLOR 28480 1251=0600

AbTP2 12510600 CONTACT=CONN U/N=POST=TYPE MALE DPSLOR 28480 1251=0600

AGTP3 12510600 CONTACT=CONN U/WePOSTeTYPE MALE DPSLDR 28480 1251=0600

A6TPY 1251-0600 CONTACT=CONN U/WePOST=TYPE MALE DPSLDR 28480 12510600

ASTPS 1251=0600 CONTACT=CONN U/WePOST=TYPE MALE DPSLDR 28480 125120600

A6TPS 12510600 CONTACT-CONN U/WePOST=TYPE MALE DPSLDR 28480 125120600

A6TPY 12510600 CONTACT=CONN U/W=POST=TYPE MALE DPSLDR 28480 1251=0600

ASTPE 12510600 CONTACT=CONN U/W=PO8T=TYPE MALE DPSLDR 28480 12510600

AeTPY 1251=0600 CONTACTSCONN U/WePOST=TYPE MALE DPSLOR 28480 1251=0600

A&TP1O 12510600 CONTACT=CONN U/W=POSTeTYPE MALE DPSLDR 28480 1251=0600

AbUl 182020579 IC=DIGITAL SNT4123N TTL OUAL 01295 SN74123N

AsU2 1826=-0026 3 IC LM 311 COMPARATOR 27014 LM311H

A6yl 1826=0026 IC LM 311 COMPARATOR 27014 LM31IK

Asua 18200579 IC=DIGITAL SN74123N TTL DUAL 01295 SNT4123N

AbUS 182620092 1C MC 1458 DP AMP 28480 18260092

AbUG 182020661 1 1C=DIGITAL SN7432N TTL QUAD 2 OR 01295 SNT432N

AbU? 1820-0282 1 IC=DIGITAL SN7486N TTL QUAD 2 EXCL=OR 01295 SNTUB6N

Aous 1820-0579 1C=DIGITAL SN7Q123N TTL DUAL 01299 SNT74123N

AsVR] 19023082 1 | DIODE=INR 4,64V SX DOe? POm,4n TCu=,023% 15818 ¢D 35810
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SERVICE SHEET 6 (CHANGE I)

A6 STOP SWEEP ASSEMBLY, CIRCUIT DESCRIPTION
General Description

The purpose of the A6 Stop Sweep Assembly is to generate control signals
for Band 4 Sequential Sweep operation. The control signals include logic
signals for control in the plug-in and a stop pulse and sweep speed adjust
control for the mainframe. The logic signals provide switching information
to the A2 YTM and A3 YTO Drivers, and to the AS Sweep Control Assem-
bly. The stop pulse occurs at 6.2 GHz and at 12.4 GHz during the 2 t0 18.6
GHz sweep. It is applied to the mainframe and causes the sweep oscillator
to stop and wait for the YTO and YTM in the plug-in to switch and stabilize
in the new RF range. The sweep speed adjust control reduces the Band 4
sweep rate to approximately one-third that of the other bands. The A6
Assembly contains other circuits for control of special conditions in single
band and sequential band operation. The 40-msec Timer, together with the
comparator and pulse generator circuits, provides a correction pulse that
prevents tracking errors when using slow repetition rates. Blanking pulses
are generated by the A6 Assembly each time the BAND selector is pressed
on the mainframe.

6.2 and 12.4 GHz Switch-Point Comparators and
Stop Pulse Generators

When Band 4 is selected, the frequency range from 2 to 18.6 GHz is gener-
ated sequentially by a OV to 10V ramp from the 8620C mainframe. Control
signals are required to stop the sweep ramp at two switch-points: 6.2 GHz
and 12.4 GHz. By stopping the sweep ramp at the switch points, power and
frequency gaps are avoided as the frequency is swept sequentially across
three separate ranges.

Also in sequential operation, fast sweep tracking between the YTO and
YTM is necessary. To achieve this, the maximum rate of frequency change
must be no greater than in single-band operation. Since the 2 to 18.6 GHz
range is about three times wider than the other ranges, the maximum sweep
rate is reduced by a factor of three when operating sequentially. These two
operations are accomplished as follows.

The two switch-point comparators consist of U3 and U2, the LO and Hl re-
ference potentiometers R2 and R6, and associated components. When
Band 4 is selected, the Band 4 Turn On Line is HI and K1 energizes closing
contacts 5 and 6. At the start of a sweep, the inputs at pin 3 of U2 and U3 are
LO (0V) and both outputs are HI (+5V). U7C/U7D produces a LO at U7B
pin 5. The output of U7B pin 6 is LO. When the sweep voltage at U3 pin3is
equal to the reference voltage on pin 2 (+2.530V), the sweep is at the 6.2
GHz switch-point and the U3 comparator changes state. The exclusive OR
gates U7A and U7B also change states and a low-high transistion is applied
to pins 2 and 9 of U4A and U4B respectively (U4 is a monostable multi-
vibrator.) A low-high transition on the B input, when the CLR is HI and the
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Ainput is LO, generates a pulse at 1Q (U4A pin 13). The pulse is 6 msec in
duration, as established by C7 and R23, and is applied to the mainframe as
a stop-sweep pulse. The leading edge of this pulse marks the point in time
that the YTM and YTO begin switching from range 1 to range 2. (The CLR
input is HI except during special conditions explained in the 40-msec Timer
circuit.) After a 6 msec delay, the sweep input from the mainframe con-
tinues to increase. At the 12.4 GHz switch-point, it equals the 6.265V re-
ference voltage on U2 pin 2, and U2 changes state. Again the exclusive OR
gates U7A and U7B change states and a high-low transition is applied to U4
pins 2 and 9. With a HI on the B input (U4B pin 10) and the CLR HI, a pulse
is generated at Q2 (U4B pin 5) with a high-low transistion input. The dura-
tion of the pulse is 8 msec set by C8 and R24. The leading edge of this pulse
marks the point in time that the YTM and YTO begin switching from range
2 torange 3. Onretrace, U2 and U3 change to HI states as the sweep crosses
through 6.265V first and then 2.530V. Although pulses are generated dur-
ing retrace, they are blanked out in the mainframe and not present on the
tuning voltage.

Resistor A6R11 provides feedback to modify the reference voltage at U3
pin 2. It causes the reference voltage to decrease by approximately 320 mV.
With the reference voltage at U3 pin 2 less than the sweep voltage at U3 pin
3, the output of U3 will be held LO. If the reference voltage remained un-
changed, any voltage drop on the sweep input during the dwell time could
cause U3 to oscillate. Similar feedback is provided with A6RI2 but the
offset voltage is approximately 55 mV. The following test may be used to
check Rl1 and the offset voltage. Select CW Mode and manually set the
tuning voltage to zero. Check for +2.530V at A6TP5. Rotate the CW con-
trol so the tuning voltage is above 2.530V. The voltage at TP5 should drop
to about 2.500V. A6TP4 is used to check RI12; as the tuning voltage is
adjusted below, then above +6.265V.

The positive 6 msec and 8 msec pulses are summed in OR gate U6A. The
output of U6A is applied to the A8 Lamp Driver Assembly to disable the
UNLEVELED lamp and is inverted by Q1 and applied to the mainframe as
stop sweep pulses. The stop sweep pulses are inverted in the mainframe and
used to gate open the path between the current source and the ramp integrator.

Blanking Pulse Generators

The pulse outputs from the blanking pulse generators USA and U8B provide
three functions: 1) The blanking pulses to the A1 ALC Assembly produce
maximum drive current into the modulator, the PIN diodes are full ON,
and hence no RF Output. The blanking pulses are 4 msec and 6 msec in
duration. The pulses are shorter than the stop pulses to ensure the RF is on
before the ramp begins sweeping again. 2) The YIG-Tuned Multiplier
Assembly requires a leading edge to indicate exactly when band switching
occurs. This Kick Trigger generates an error signal in the YTM driver to
compensate for YTM delay characteristics. 3) The positive pulses are ap-
plied to OR gate U6B and routed to the rear panel SEQ SYNC connector J3.
These pulses can be used as a timing signal for external equipment.
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The blanking pulse generators USA and U8B operate exactly as the stop
pulse generators U4A and U4B; therefore, a low-high transistion produces
a 4 msec pulse from USA at the 6.2 GHz switch-point, and a high-low
transition produces a 6 msec pulse from U8B at the 12.4 GHz switch-point.
The pulses are summed in OR gate U6D and provide the three functions
described above.

Sync Output

The output from U6B is routed to J3 on the 86290B rear panel and to the
mainframe rear panel PROGRAMMING connector. The outputs from
U6B are blanking signals used by the HP 8410B Network analyzer. During
a low-high transistion the RF is being turned OFF and the 8410B will not try
to lock up. However, on the high-low transistion, RF comes ON and the
analyzer initiates a search that continues until lock is achieved. One input to
UGB is the sequential band blanking pulse occuring at each switch-point.
The other input is the retrace blanking signal.

Sequential Band Logic

The Sequential Band Logic circuit initiates logic levels that indicate which
band is to be enabled. For example, when the tuning voltage is in range 1
(between OV and +2.530V), the logic level for Sequential Band 1 is HI.
The logic levels for Sequential Bands 2 and 3 are LO. At the 6.2 GHz
switch-point, range 2 is initiated: the logic level for Sequential Band 2 is HI
and Bands 1 and 3 are LO. At the 12.4 GHz switch-point, range 3 is
initiated with Band 3 HI and the other two bands LO. These logic levels are
routed to A5 Sweep Control Assembly to generate the Band 1, 2, and 3
frequency control signals. These controls are then applied to the YTO and
YTM drivers. The sequential band logic levels are generated as follows.

The Output voltage level of switch-point comparator U3 becomes Sequen-
tial Band 1 since the output is HI when the tuning voltage is in range 1 (OV
to +2.530V). The output voltage of U2 is LO when the tuning voltage is in
range 3 (+6.265V to 10.0V). The output of U2 is inverted by Q8 and the HI
output is Sequential Band 3. To obtain the correct logic level for Band 2, a
combination of the Band 1 and Band 3 logic is used as follows. The logic
levels of Band 1 and Band 3 are applied to OR gate CR6 and CR7. When
either input is HI, the input to inverter Q9 is HI. (The combination of CR6/7
and Q9 form a dual-input NOR gate.) When the tuning voltage is OV the HI
from U3 is applied to CR6 so Sequential Band 2 is LO. Sequential Band 2 is
generated as the tuning voltage crosses the 6.2 GHz switch point, at which
time Band 3 is LO and Band 1 changes to LO. With both CR6 and CR7
cutoff, Q9 is OFF and the output is HI. At the 12.6 GHz switchpoint, Band
3 applies a HI to CR7 turning Q9 ON.

Comparator Summing
During the selection of a new band at the mainframe, the YTO and YTM

could cross points where they would track momentarily and cause a burst of
power. Therefore, anytime the band lever is depressed on the mainframe,
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the RF is turned OFF with a blanking pulse generated either by USA or
U8B. Operation is as follows. The Band 1 and Band 3 Turn ON signals are
applied to an exclusive OR gate U7C. Anytime a band is changed, there
will be level change on one of the two inputs. Since U7C is an exclusive
OR, any change at an input will cause the output to change. Assuming nor-
mal operation in Band 2, selecting Band 3 would change the Band 3 Turn
On input to HI. The logic levels would change so the output of U7B would
20 LO. A high-low transition generates a 6-msec blanking pulse from USB.
If Band 1 had been selected initially, there would have been a LO output
from U7B. A change at the band selector would have caused a low-high
transition to generate a 4-msec blanking pulse by USA. The blanking pulse
widths differ in accordance with the different durations used for the stop
pulses.

Kick Trigger

The Stop Pulse and Blanking Pulse Generator circuits U4 and U8 have a
common connection to the output of U7B pin 6. Anytime a 6 msec stop
pulse is generated by U4A, a 4 msec Kick Trigger is generator by USA.
Similarly, pulses occur simultaneously from U4B and U8B. These Kick
Triggers are routed to the A2 YTM assembly to be used in the Sequential
Compensation Driver circuit. Two different pulse widths are used because
the delay compensation required by the YTM differs at the two switch-
points. For example, to regain tracking once it is lost at 12.4 GHz requires
more time than at 6.2 GHz. A 4-msec pulse is generated for Band 2 and a
6-msec pulse for Band 3.

40-msec Timer

The YTO and YTM will track normally at fast or standard sweep repetition
rates. However, should the time between sweep cycles exceed 40 msec,
then the 40-msec Timer and accompanying logic produce a kick trigger to
prevent tracking errors. The logic must first indicate when there is a long
time between sweeps and then it must enable the right pulse generator. The
40-msec Timer is enabled by either selecting Band 4 or the .1 to .01 second
sweep time on the mainframe. These functions apply a HI to the base of Q5
turning it ON and connecting the emitter of Q4 to ground.

Operation of the 40-msec Timer and logic is as follows. The 40-msec
Timer monitors the blanking line and starts timing each time there is a high-
low transition; that is, each time a sweep-cycle begins. The blanking pulses
are routed from the mainframe to inverter Q3. At the collector of Q3, the
leading edge of the positive-going pulse is differentiated by C9/R33,
inverted by Q4, and a negative pulse is applied to UlA pin 3. At repetition
rates less than 40 msec, these pulses reset the UIA monostable to zero time.
When the 40-msec Timer is reset in this way, the monostable generates a
splke at UIA Q; however, this spike is bypassd to ground by C15, resulting
in the small glitch at U1A Q Output. When the time between pulses is great-
er than 40 msec, the time interval determined by R38 and Cl4 expires and
the Q output goes HI. This output will remain HI until the next differen-
tiated pulse arrives at Ul pin 3.
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On a new sweep-cycle, sometime after the timer has expired (greater than 48 msec), the high-low transition of the differen-
tiated pulse does not change the state of UIA Q, since it is already HI. However, on the low-high transition, the U1A timer
is reset causing Q to go LO. This produces the transition required to trigger the UIB monostable.

The Q output at UIB pin 12 is normally HI; it is connected to the CLR inputs of U8 and U4. When a high-low transition oc-
curs at UIB pin 9, a negative pulse is generated at UIB pin 12 with the time duration set by C11 and R36. At the trailing edge
of the pulse (the low-high transition), a pulse is generated by either USA or USB. The monostable that is in the enabled
state will supply the output pulse. USA and U8B are enabled by the outputs from the switch point comparators and the com-
parator summer U7B. The condition required for monostable UBA to generate a 4 msec pulse is met when Band 2 is
selected or at the 6.2 GHz switch-point in Band 4. The 6 msec pulse from U8B is generated in all other conditions. The
operation with Band 2 selected is as follows.

With Band 2 selected and the time between sweeps greater than 40 msec, there is a HI at USA pin 2 (B input) and at U8B pin
9 (A input). When an external or single trigger is applied, a low-high transition is routed from U1B pin 12 to the CLR inputs
of USA and U8B. A HI on the B input of U8A and a low-high transition on the CLR, generates a positive pulse at the Q
output. There is no output from U8B since the A input is HI. When Band 3 is selected U8B generates the pulse, since there
is a LO at U8B pin 9 when the CLR pulse is applied. Similarly, stop sweep pulses are generated by U4 in Band 4.
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Table 8-7. Voltages for A6 Stop Sweep Assembly (1 of 3) (CHANGE )
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Table 8-7. Voltages for A6 Stop Sweep Assembly (2 of 3) (CHANGE I)
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Table 8-7. Voltages for A6 Stop Sweep Assembly (3 of 3) (CHANGE I)

Voltages

Band 1 Band 2 Band 3
Test Point (Vdc) (Vdc) (Vdc)
U7A-1 + 0.2 + 0.2 + 0.2
U7A-2 + 0.2 + 0.2 + 0.2
U7A-3 + 0.1 + 0.1 + 0.1
U7B-4 + 0.1 + 0.1 + 0.1
U7B-5 + 0.1 + 0.1 + 0.1
U7B-6 + 0.1 + 3.7 + 0.1
U7C-8 + 3.8 + 0.1 + 3.8
U7C-9 0 0 + 3.3

u7c-10 + 3.3 0 0
Uu7D-11 + 0.1 + 3.8 + 0.1
U7D-12 + 3.8 + 0.1 + 3.8
U7D-13 + 1.6 + 1.6 + 1.6
UBA-2 + 0.1 + 3.7 + 0.1
UBA-3 + 4.2 + 4.2 + 4.2
UBA-13 + 0.1 + 0.1 + 0.1
U8B-b + 0.1 + 0.1 + 0.1
U8B-9 + 0.1 + 3.7 + 0.1
UsB-11 + 4.2 + 4.2 + 4.2
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Figure 8-25. A6 Siop Sweep Assembly Component Locations (CHANGE I)
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SECTION VI
SERVICE
8-1. INTRODUCTION protective covers removed and ac
power connected. Extreme caution
8-2. This section provides information for trouble- should be exercised since energy

shooting and repairing the Model 86290B RF Plug-In.
This information includes timing waveforms, voltages,
troubleshooting and functional block diagrams, sche-
matic diagrams, circuit descriptions, and component
locations illustrations. Schematic presentations in this
manual show electrical circuit operation and are not
intended to serve as wiring diagrams.

8-3. ASSEMBLY SERVICE SHEETS

8-4.  The schematic diagrams and wiring interconnect
diagrams in this section are arranged by service sheets.
The service sheet numbers appear in the lower right-
hand corner of the schematics (large boldface number
above assembly number). Included in each service
sheet is the schematic diagram, component location
illustration, and circuit description. A list of ser-
vice sheets cross-referenced to assemblies is given in
Table 8-1.

8-5. SAFETY

8-6. The information, cautions, and warnings in this
manual must be followed to ensure safe operation and
to keep the instrument safe. SERVICE AND ADJUST-
MENTS SHOULD BE PERFORMED ONLY BY
QUALIFIED SERVICE PERSONNEL.

8-7. Adjustment or repair of the opened instrument
with the ac power connected should be avoided as much
as possible but, when unavoidable, should be per-
formed only by qualified service personnel who are
aware of the hazard involved.

8-8. Capacitors inside the instrument may still be
charged even though the instrument has been discon-
nected from its source of supply.

WARNING l

Servicing this instrument often re-
quires working with the instrument’s

available at many points in the instru-
ment may, if contacted, result in per-
sonal injury.

WARNING

BEFORE SWITCHING THE INSTRU-
MENT ON, ensure that all ac line
powered devices connected to the
instrument are connected to the pro-
tective earth ground.

WARNING l

With the ac power cable connected,
the ac line voltage (115 or 230 Vac) is
present at the terminals of main-
frame power line assembly FL1
(mounted on rear panel) and at the
mainframe POWER switch, whether
the POWER switch is on or off. With
the top cover removed, these termi-
nals are exposed and carry ac vol-
tages capable of causing death.

8-9. TROUBLESHOOTING

8-10.  Troubleshooting of the 86290B RF Plug-In is
accomplished with the use of troubleshooting and func-
tional block diagrams, schematic diagrams, and circuit
descriptions. Figures 8-5 and 8-6 are troubleshooting
block diagrams for the RF Plug-In and Figure 8-7 is a
simpler functional block diagram. Each service sheet
contains the schematic diagram, circuit description,
and parts location illustration for its designated assem-
bly. Waveforms and dc voltages are included on each
schematic diagram. These waveforms and voltages on
the schematics are measured in Band 4 (Sequential
Band) operation. Waveforms and dc voltages for Bands
1,2, and 3 are in Figures 8-8, 8-12, 8-16, 8-21, and 8-24
and Tables 8-2 through 8-8. Conditions and control set-
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tings used to obtain these waveforms and voltages are
given in Figure 8-4.

8-11.  There are several assemblies in the 86290B RF
Plug-In which are matched with other assemblies, and
are not separately replaceable. If one of these assem-
blies fails, it and the assembly it is matched to must both
be replaced. Assemblies that are not separately replace-
able include:

1. The A3 YTO Driver Assembly and the A9 YTO
Assembly; also the A9ALl is part of the A9 and not sepa-
rately replaceable.

2. The AllAl Assembly and the All Power Amp-
lifier Assembly.

3. The AI2Al1 YTM Heater Control Assembly and
the A12YTM Assembly.

These assemblies which are not separately replaceable
are noted in the replaceable parts list in Section VI of
this manual.

8-12. The +5V Regulator, Ul, on the A11Al Assem-
bly may be replaced in the event of failure. However,
no further repair of the A11A1 Assembly should be at-
tempted. Schematic diagram of the AI2Al Assembly is
provided only as an aid in troubleshooting. It is not in-
tended to serve as a repair aid for the AI2A1 Assembly.
If the AI2Al assembly is found to be defective, it
should be replaced with its parent assembly Al2 as
noted in Paragraph 8-11 and in the Replaceable Parts
List in Section VI.

8-13. RECOMMENDED TEST EQUIPMENT

8-14. Test equipment and accessories required to
maintain the Model 86290B are listed in Table 1-4. If
the equipment listed is not available, equipment that
meets the minimum specifications shown may be
substituted.

8-15. REPAIR
8-16. Band Indicator Lamp Replacement
8-17. The procedure for replacing Band Indicator

Lamps A8DS1-DS4 is described in Figure 3-13 as
Operator’s Maintenance.

8-2
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8-18. Cleaning Switches

8-19. The cleaning agent to be used on the switches is
isopropyl alcohol, HP Part No. 8600-0755. Spray the
alcohol into the switch and slide or rotate the switch
back and forth. Repeat this procedure until the alcohol
is evaporated.

8-20. ALC Switch Contact Detail

8-21.  For the use as a service aid in troubleshooting,
Figure 8-1 shows the contacts for the ALC switch S2.

Figure 8-1. ALC Switch S2 Contact Detail

8-22. Unleveled Lamp Removal
and Replacement

8-23. The procedure for replacing the UNLEVELED
lamp DSI is described in Figure 8-2. Use the following
procedure to test the UNLEVELED lamp:

a. Connect DSI cathode (short lead) to ground.

b. Connect a 178-ohm resistor between DS1 anode
and +5V; if the lamp is good, it should light.

NOTE

Be sure to use the 1778-ohm resistor as
the diode current must be limited to
30 ma to prevent damaging a good
LED.




Model 86290B

8-24. RF Section Removal and Installation

8-25. Removal and installation of the 86290B RF
Section is shown and described in Figure 8-42.

8-26. Parts Locations, Test Points,
and Adjustments

8-27.  Figures 8-43 through 8-47 provide information

Service

and illustrations to aid in locating and identifying major
assemblies and components for service and repair. Lo-
cations of Test points and adjustments are shown here
and in Section V, ADJUSTMENTS.
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DSTMP
BLACK
DSt FRONT  sLoT ?33”“"6
UNLEVELED 'ANEL 1400-0560
LAMP
FRONT PANEL 1990-0325
DSTMP2
RETAINER
0510-1166

DETAIL A

1. REMOVAL PROCEDURE:
a. Remove RF Plug-in from mainframe.
b. Remove retainer ring holding DS1 in mounting clip and slide over leads.

¢. Remove DSI from backside of front panel while pushing on DS! at front side of front panel.

NOTE

To facilitate removal, pull on the leads of DS1 with a pair of
needlenose pliers.

d.  Unsolder anode and cathode leads.
2. INSTALLATION PROCEDURE:
a.  Ensure that retainer ring is over leads before soldering.

b. Connect (solder) white-red wire to anode (long lead) of DSI, and white-red-orange wire
to cathode (short lead) of DS1.

NOTE

On some Light-Emitting Diodes (LED) the leads are the same
length and the cathode is designated by a white dot.

c.  Push DSI into mounting clip until it snaps into place.

d. Install retainer ring around mounting clip.

Figure 8-2. UNLEVELED Lamp Removal and Replacement Procedure
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Table 8-1. Service Sheet Cross-Reference

Service Sheet Assembly Numbers Schematic Component Locations

1 A1, A2, A3, A6, Figure 8-10 Figure 8-9
A7, A8, AlO,
Al2Al, CRI and
Front Panel

2 Al, A2, A3, A4, Figure 8-14 Figures 8-11
AS, A6, A7, Al2, and 8-13
Front and Rear
Panels

3 Al, A2,A3, A4, Figure 8-18 Figure 8-15
A5, A7, A9, Front and 8-17
and Rear Panels

4 Al, A2, A3, A4, Figure 8-20 Figure 8-19
A5, A7, A9, and
Rear Panel

5 Al, A2, A3, A4, Figure 8-23 Figure 8-22
AbB, A6, A7, and
A8

6 Al, A2, A3, AS, Figure 8-26 Figure 8-25
A6, A7, A8, and
Rear Panel

7 A7, A8, and Front Figure 8-28 Figure 8-27
and Rear Panels

8 A7, A8, DCI and Figure 8-31 Figures 8-29
Front Panel and 8-30

9 Al, A2, A7 A9, Figure 8-35 Figures 8-32,
A10, A10A1, A1, 8-33, and 8-34
Al2, and A12Al

10 A2, A7, AI0AL, Figure 8-37 Figure 8-36
A12, A12A1, and
Rear Panel

11 Al, A7, A9, Al0, Figure 8-40 Figures 8-38
and Rear Panel and 8-39




