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Certification 
Hewlett-Packard CompallY cert ifies that this product met its published specificat ions at the 
time of ship ment from th e factory. Hewlett- Packard further certifies that its calibrat ion 
meas uremen ts are traceable to th e United States National Ins titute of Standards and 
Technology, to the extent allowed by the Institute's cal ibration faci lity, and to the calibration 
faci liti es o f oth er Internationa l Standards Organization mem bers. 

Warranty 
This Hew lett -Packard in strumen t product is warranted against defects in material and 
workmanship fo r a period of one year from date of shipment. During the warranty period, 
Hewlett-Packard Company will , at its option, either repai r or replace products which prove to 
be defective. 

For warranty service or repair, this product must be returned 10 a service facil ity designated 
by HP. Buyer sha ll prepay shippi ng charges to HP and HP shall pay shipping charges to 
return the product to Buyer. Howcver, Buyer shall pay all shipping charges, duti cs, and ta,'''i.CS 
fo r products returned to HP from another coun try. 

HP warrants that its software and finnware designated by HP for use with an instrumen t 
will execu te it s programming instructions when properly in sta ll ed on that in strumen t. HP 
does not warrant that the operation o f the instrument, or sofhvare, or timl\vare will be 
un inte rrupted or error-free. 

Limitation of Warranty 

The foregoi ng warranty sha ll not apply to defects resulting from improper or inadeq uate 
maintenance by Buyer, Buyer-supp li ed so ftware o r interfac ing, una uthorized modification o r 
mi suse , operation ou tside of the environmental spec ifications for the product, or improper 
si te preparation o r maintenance. 

o OTH ER WA RR ANTY IS EX PR ESSED OR IMPLI ED. HP SPECIFI CA LLY 
DI SCLA IMS TH E IMPLI ED WA RRA TIES OF MERCHANTA BILITY AND FITNESS 
FO R A PARTICU LAR PURPOSE. 

Exclusive Remedies 

THE REMED IES PROVIDED HEREI ARE BUYER'S SOLE AND EXCLUS IVE 
REM EDIES. HP SHALL NOT BE LI AB LE FOR ANY DIRECT, I DIRECT, SPECIA L, 
INCIDENTAL, OR CONSEQUENTIA L DAMAGES, WHETHER BASED ON 
CONTRACT, TORT, OR ANY OTHER LEGA L THEORY . 

Assistance 
Product. maintenance agreements and other customer assistance agreements a,'e available {or 
Hewletl·Packa,·d products. 

For any assistance. contact yow' nearest Hewlett-Packard Sales and Service Office. 

ii i 
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Safety Symbols 
The following safety symbols are used throughout this manual. Familiarize yourself with each 
of the symbols and its mean ing before operating this instrument. 

Caution 

Warning 

The caution sign denotes a hazard. [t calls attention to a procedure which, 
if not correctl y perfomled or adhered to, could resu lt in damage to or 
destruction of the instrument. Do not proceed beyond a caution sign until the 
indicated condi tions are fully understood and met. 

The warning sign denotes a hazard. It calls attention to a procedure which, 
if not correctly performed or adhered to, could result in injury or loss of life. 
Do not proceed beyond a warning sign until the indicated conditions are fully 
understood and met. 

General Safety Considerations 

Warning 

Warning 

Caution 

iv 

Before this instmmellt is switched on, make sure it has been properly grounded 
through the protective conductor of the ac power cable to a socket outlet 
provided with protective earth contact. 

Any interruption of the protective (grounding) conductor, inside or outside 
the instrument, or disconnection of the protective earth terminal can result in 
personal injury. 

There are many points in the instrument which can, if contacted, cause personal. 
injury. Be extremely careful. 

Any adjustments or service procedures that require operation of the instrument 
with protective covers removed should be perfonned only by trained service 
personnel. 

Before this instmment is switched on, make sure its primary power circuitry 
has been adapted to the voltage of the ac power source. 

Failure to set the ac power input 10 the correct voltage could cause damage to 
the instrument when the ac power cable is plugged in . 



HP 8560A Spectrum Analyzer Documentation Outline 
For ordering infonnation, contact a Hcwlcn-Packard Sales and Service Office. 

Manuals Shipped with Your Instrument 

HP 8560A Installation and Verification Manual 

• Tells you how to install the spectrum analyzer. 

• Tell s you what your analyzer's specifications are. 

HP 8560A/8561 B/8563A Operating and Program.ming Manual 

• Tel ls you how to make measurements with your spectrum analyzer. 

• Tells you how to program your spectrum analyzer. 

HP 8560A Quick Reference Guide 

• Is an abbreviated version of the HP 8S60A/8S61 Bj8563A Operating and Programming 
Manual 

• Provides you with a li sting of all remote programming commands. 

Options 

Option 915: HP 8560A Service Manun l and HP 8S60A/618/63A Spectrum Analyzer 
Component Level Information 

• The service manual provides infonnation to service your analyzer 10 the assembly-level (not 
always immediate ly ava ilable ror new products). 

• The component- level inrormation binder prov ides component-level inrormat ion ror 
component-level repair or the analyzer or ana lyzer ramily (not always immediately availab le 
ror new products). 

Option 910: Extra Manual Set 

• Doubles a ll documentation shipped with a standard instrument. 

Option 916: HP 8560A Quick Reference Guide 

• Adds an extra HP 8560A Quick Reference Guide 10 the document package. 

V 

Scans by ArtekMedia : > 2011 



Scans by Artekmedia => 2011 

Contents 

1. Gene ral Information 
Manua l Organization 
Man ual Text Conventio ns 
Serial Numbers Covered by Th is Man ual 
Instrument Variations . 
HP 85629B Test and Adjustment Mod ul e 
Service Kit . . 
Recommended Test Equipment 
Electrostati c Discharge 

Redu cing Potentia l for ESD Damage 
Static-Safe Accessories . . . . 

Rerurning Instruments for Serv ice 
Serv ice Tag 
Orig inal Pac kaging 
Other Packaging 

Sales and Service Offices 

2. Adjustment Procedures 
Iniroduct ion 

Safety Considerati ons 
Which Adj ustments Should Be Performed? 
Test Equipment .. 
Adjustable and Factory-Se lected Components 
Adjustment Tools .. 
Instrument Service Posit ion 

Using the TAM 
Test Equipment· . 
Adj ustment Ind icator 

I. Hi gh-Vo ltage Power Supply AlIj u~ tment 

2. Display Adj ustment 
3. IF Bandpass Adjustme nt 
4 . IF Amplit ud e Adjustme nts 
5. DC Log Amplifier Adjustments 
6. Sampling Osc illator Adjustmen t 
7. YTO Adjustme nt .... 
8. First LO Distribution Amplifier Adjustment 
9. Tracking Generator Power Level Adjustments 
10. Freq uency Response Adjustment 
II. Ca librator Amp litude Adj ustment . . .. 
12. 10 MHz Reference Adjustment (Non-Option 
13. Demodul ator Adj ustment . 
14. Externa l Mixer Bias Adjustmen t 

003 on ly) 

I- I 
1-2 
1-2 
1-3 
1-6 
1-6 
1-6 
1-7 
1-7 
1-8 
1-8 
1-8 
1-8 
1-8 

I - I I 

2-1 
2-2 
2-2 
2-2 
2-2 
2-3 
2-3 
2-9 
2-9 
2-9 

2-1 2 

2-14 
2-20 
2-25 
2-29 
2-33 
2-37 
2-40 
2-42 
2-45 
2-48 
2-50 
2-52 
2-55 

Contents-I 



15. External Mixer Amplitude Adjustment 
16. Second IF Gai n Adjustmen t 
17. Signal ID Oscillator Adjustment 
18. 600 M Hz Amplitude Adj ustment 
19. 10 MHz Reference Adjustment (Option 003) 
20. Tracking Osci ll ator Adj ustment (Opt ion 002) 

3. Assembly Replacemenl 
Access 10 Internal Assemblies 
Cable Color Code 

Procedure I. Analyzer Cover 
Procedure 2. AI Front Fra me/AIS CRT 
Procedure 3. AlAI Keyboa rd/Front Panel Keys 
Procedure 4. AIA2 RPG 
Procedure 5. A2 , A3 , A4 , and A5 Assemb li es 
Procedure 6. A6 Power Supply Assem bl y 
Procedure 7. A6A I High Vo ltage Assembly 
Procedure 8. A 7 through AI3 Assemb lies 
A 7 lsi LO Distribution Amplifier 
AS Low Band Mixer 
A9 Input Atlenuator 
A I 0 Tracking Generator (Option 002) 
Al l YTO 
AI3 Second Converter 
Procedure 9. AI4 and AI5 Assemblies 
Procedure 10. AI7 CRT Driver. 
Procedure 11. B I Fan 
Procedure 12. tlTI Battery 
Procedure 13. Rear Frame/Rear Dress Panel . 
Procedure 14. W3 Line Switch Cable 
Procedure 15. EE RO M (A2U501) 
Procedure 16. A2 1 OCXO (Option 003) 

4. Replaceable Parts 
Ordering Information 

Di rect Mail-Order System 
Direct Phone-Order System 

Parts List Format .. 
Firmware-Dependent Part Numbers 

5. Major Assembly and Cable Locations 
Introduction . . 

2-57 
2-60 
2-63 
2-66 
2-68 
2-71 

3-2 
3-2 
3-3 
3-4 

3-11 

3-12 
3-13 
3-19 
3-22 
3-25 
3-28 
3-29 
3-30 
3-3 I 
3-32 
3-33 
3-34 
3-37 
3-38 
3-39 
3-40 
3-44 
3-50 
3-51 

4-1 
4-1 
4-2 
4-2 
4-2 

5-1 

Scans by ArtekMedia : > 2011 



Scans by Artekmedia:> 2011 

6. General Troubleshooting 
Introduct ion 

Assembly Level Text 
Block Diagrams . . 
Assembly Test Points 

P ad .. 
Test Jack 

Ribbon Cab les 
WR PROT/ WR ENA Softkey Me nus 

Troubleshooting to a Functi ona l Sect ion 
Using the TAM . 

Diagnost ic Funct ions 
TAM Req uirements 
Test Con nectors 

Revision Connectors 
Inconsisten t Results 
Erroneous Resu lts . 
Blank Display 
Au toma ti c Faul t Iso lat ion 

Display/ Power Supply 
Controller Check 
ADC/ lnterface Check 
IF/ LOG C heck . 
LO Control Check 
RF C heck 

Manua l Probe Troub leshooting 
Cal Ose. Trou bleshoot ing Mode 

Error Messages 
Viewing Multiple Messages . 
Error Message Elimination . 
System Analyzer Programming Errors (100 to 150) 
A DC Errors (200 10 299) . 
LO and RF Hardware/Firmware Fai lures (300 to 399) 

YTO Loop Errors (300 to 301) 
Roller PLL Errors (302 to 316) 
YTO Loop Errors (317 to 318) 
Roller Oscillator Errors (32 1 to 329) 
YTO Loop Errors (331) . 
600 MHz Reference I.oop (333) 
YTO Leveling Loop (334) 
Sampling Oscillator (335) 

Automatic IF Errors (400 to 599) 
System Errors (600 to 651) .. 
Digital and Checksum Errors (700 to 799) 

EEROM Checksum Errors (700 to 704) 
Program ROM Check-sum Errors (705 to 710) 
RAM Check Errors (71 1 to 719) 
Microprocessor Error (717) 

Battery Problem (7 18) 
Model Number Error (7 19) 
System Errors (750 to 757) 

6·1 
6-1 
6-1 
6·2 
6·2 
6·2 
6·2 
6·6 
6·8 

6·\0 
6·10 
6·11 
6·11 
6·1\ 
6·12 
6·12 
6· 12 
6·12 
6·12 
6·12 
6·13 
6·13 
6·13 
6·13 
6·13 
6·14 
6·15 
6·15 
6· 16 
6·16 
6·17 
6·18 
6·18 
6·18 
6·20 
6·20 
6·21 
6·21 
6·22 
6·22 
6·22 
6·31 
6·31 
6·31 
6·32 
6·33 
6·33 
6·33 
6·34 
6·34 

Contents-3 



Option Modu le Errors (800 to 899) 
User-Generated Errors (902 to 904) 

Block Diagram Description 
RF Section .... . 

A7 LODA ... . 
A8 Low Band Mixer . 
A9 Input Atl enua tor 
A ll YTO 
A I3 Second Converter 
A l 5Al Second IF Distribution Amplifier (P/O A IS) . 
Third Converter (P/O A IS) ..... . 
Flatness Compensati on Amplifi ers (P/O A IS) 

Syn thesizer Sec tion 
Sweeping the First LO 
Reference PLL (P/D A 15) . 
YTD PLL (A7, All , PIO A 14, PIO A 15) 
Offset Lock Loop (P/O A 15) . 
Roller Osci llator PLL (P/O A 14) .. . 

IF Section ............. . 
A4 LOG AmplifierlCal Oscillator assemb ly. 
A5 I F Assembly 

ADC/ lnterface Section 
ADC .... 
Log Expand/video Functions (P/O A3) 
Triggering 

Controller Section 
EE ROM .. 
Fi rmware 
Display ASM 

Displayl Power Suppl y Section 
A6 Power Supply 
AI7 CRT Disp lay Dri ver 

7. AOC/ ln tcrfacc Section 
Troubleshooting Using the TAM 

Automatic Fault Iso lation 
K eyhoHrd/ R P(j Prohlems 

Keyboard Interface 
RPG Interface 

Triggering Prob lems 
Flatness Contro l (RF Gain DACs) 
A3 Assembly's Video Circuits 

Log Offset/Log Expand 
Vidt!u MUX 
Video Filter 
Video Fi lter Bu ffer Amplifier 
Pos ili velNegal ive Peak Detectors 
Peak Detector Reset 
Rosen fell Detector 
ADCMUX 
Variable Ga in Ampl ifi er (VGA) . 

Contents-4 

6-34 
6-34 
6-35 
6-36 
6-36 
6-36 
6-36 
6-36 
6-37 
6-37 
6-37 
6-37 
6-37 
6-37 
6-38 
6-38 
6-38 
6-39 
6-39 
6-40 
6-40 
6-41 
6-42 
6-42 
6-42 
6-42 
6-43 
6-43 
6-43 
6-43 
6-43 
6-43 

7-4 

' -4 ,-, ,-, 
'-8 
7-9 

7- 11 
7- 12 
7- 14 
7-1 5 
7-15 
7-1 6 
7-17 
7- 18 
7- 18 

'- 19 
'-2 1 

Scans by ArtekMedia:> 2011 



Scans by Artekmedia -> 2011 

Track and Hold . 
A3 Assembly's ADC Circuits 

ADC Control Signals 
ADC Sta rt/Stop Control 
ADC ASM . 
ADC 
Ramp Counter 

A3 Assembly's Control Circuits 
Ana log Bus Drivers . 
Ana log Bus Timing 
inlerface Strobe Se lect 

8. IF Sect ion 
Trou bleshoot ing Usi ng the TAM 

Troubleshooti ng A4 Log Amplifier with the TAM 
Troubleshooting AS with the TAM 
Troubleshooting A4 Cal Osci llator with the TAM 

Automati c IF Adjust ment 
Parameters Adjusted 
Req uirements .... 

Performance Test Failures 
IF Ga in Unce rtainty Performance Test . 
Sca le Fidel ity Performance Tes t .. 
Resolution Bandwidths Performance Tests 

A4 Assembly's Log Amplifier Circuits 
Log Amplifier 
Linear Amplifiers 
Video Offset 
Video Outpu t 
Frequency Counter P rescalerfCondit ioner 
AM/FM Demodu la tor 
4.8 kH z IF Filters . 
4.8 kH z and 10.7 MHz IF Fi lters 
10.6952 MH z VCXO . 
Input Switch 
LO Switch . 
Synchronous Detector 

Limiter .... 
Iso lation Amplifie r 
Detector/M ixe r . 

Log Offset/Gain Compensation 
Log Offset Compensat ion 
Log Gai n Compensati on 

Video Mux . 
AS iF Section 

IF Signature 
Common IF Signature Problems 
1 MHz Resolution Bandwidth Prob lems 
30 kHz Reso lution Bandwidth Problems 
3 kHz and 10 kHz Resolution Bandwidth Problems 
Step Gains . 

1·21 
7·22 
7·22 
7·23 
7·24 
7-24 
7-25 
7·26 
7·26 
7-27 
7·28 

8·3 
8·4 
8·4 
8·8 
8·9 

8· 10 
8· 11 
8·12 
M-l ~ 

8· 13 
8· 13 
8·14 
8· 14 
8-15 
8·16 
8·16 
8·1 7 
8· 17 
8-17 
8· 18 
8· 19 
8· 19 
8·19 
8·20 
8·20 
8·20 
8·20 
8·21 
8-2 1 
8- 21 
8·21 
8·22 
8·23 
8·28 
8·30 
8·32 
8·32 
8·33 

Contents-5 



A4 Assembly's Ca l Osci llator Circui t . . . . 
Ca l Oscillator Unlock at Beginning of IF Adj ust 
Inadeq uate CA L OSC AMPTD Range .... 
300 Hz to 3 kHz Resolution Bandwidth Out of Spec ification 
Low-Pass Filter . . . . ........ . 
Sweep Generator . . . . . . . 

AM/ FM Demodulation. Aud io A mplifier, a nd Speaker . 

9. Controlle.- Section 
Troubleshooting Using the TA M 

Bla nk Disp lay 

Di g ita l Signature Ana lysis (DSA) 
Disp lay Prob lems . 

Li ne Generators 
Bla nki ng ... 
Display Jumbled or Trace OfT Screen 
Int ensity .. 
Bad Characters or Graticule . 
Long Li nes Dimmer Than Shor1 Lines 

Ana log Zero-Span Problems 
Frequency-Coun t Marker Problems 
Frequency Counte r 
State- and Trace-Storage Problems 
Keyboard Prob lems 

10. Synthes izer Sectio n 

Confi nn ing a Faulty Synthesizer Section 
Troub les hooting Test Setup 
Troubleshoot ing Us ing the TA M 
General PLL TroubleShooting 

PLL Locked at Wrong Frequency 
Un locked PLL 

Freq uency Span Accuracy Prob le ms 
Determining the Firs t LO Span 
Confirming Spa n Problems . 
YTO Mai n Coil Span Problems (LO Spans >20 M Hz) 
YTO FM Coi l Span Problems (LO Spans 1.01 MHz to 20 MHz) 
Roller Oscillator Span Problems (LO Spans ~ 1 MHz) 
First LO Span Problems (A ll Spans) 

Unlocked YTO PLL _ _ _ _ . . 

Operat ion 
Troubleshooti ng a n Unlocked YTO PLL 

Un locked Roller Oscillator PI. I. 
Operat ion 

Confirm ing an Unl ocked Co nditio n 
Offset Osc illator PL L 
Transfer Osci ll ator PLL 
Ma in Osci ll ator PLL 

Unlocked Offset Lock Loop 
Ope rat io n 
T ro ub les hoo ti ng .... 

Contents-6 

(Sampling Osci llator) 

8-34 
8-35 
8·35 
8 
8·40 
8·40 
8-40 

9 -1 
9-2 
9-4 
9-4 
9-4 
9-5 
9· 7 

9- 10 
9· 10 
9·1 1 
9· 12 
9- 13 
9- 14 
9-1 5 
9- 16 

10-2 
10-7 
10-8 

10- 13 
10-1) 

10· 13 
10-1 5 
10-1 5 
10- 16 
10- 16 

10· 17 
10- 18 
10-21 
10-23 
10-23 
10-25 
10-32 
10-32 
10-32 
10-)) 

10-35 
10· 37 
10-39 
10-39 
10-39 

Scans by Anek.Media : > 2011 

3 6 



Scans by Artekmedia : > 2011 

Unlocked Reference PLL 
Operat ion 
T roubleshooting 
Third LO Driver Ampl ifier 

Sampler and Sampler IF . 
Sweep Generator Circuit . . 
A21 OCXO (Option 003 only) 

II. RF Section 
Troubleshooting Using the TAM 
Low Band Problems (50 Hz to 2.9 GHz) 
Low Band Problems . 
A 7 LODA (LO Distribution Amplifier) 
A9 Input Attenuator 
Al3 Second Converter 
Al4 Frequency Control Assembly 

A7 LODA Drive 
AI5 RF Assembly.. . .... 

Confirming a Fauhy Third Converter 
Confi rming Third Con verter Output 
T hird Converter 
Flatness Compensat ion Control 
Control Latches . 
SIG 10 Oscillator . 
10 MHz Reference 

A I 0 Tracking Generator (Option 002) 
Block Diagram Description 

Tracking Osc illator 
Upconverter 
Pentupler 
Modulalor 
Coupler 
Output Mixer 
Output Amplifier 
Bias Board . 

Output Goes Un leveled (ERR 900 or ERR 901 ) 
Excessive Residual FM 
Flatness Out-of-Tolerance 
Vernier Accuracy Out-of-Tolerance 
Harmonic/Spurious Outputs Too High 
Power Sweep Not Functioni ng Properl y 
No Power Output 

10-12 
10-12 
10-42 
10-44 
10-45 
10-47 
10-52 

11 -2 
11-4 
11 -5 
11 -6 
11-7 
11-8 
11 -9 
11-9 

11-1 0 
11 -10 
I I-I I 
I I-I I 
11- 13 
11-1 3 
11-13 
11-14 
11-1 8 
11 -1 8 
11-1 8 
11 -1 8 
11-1 8 
11-18 
11-1 8 
11 -18 
11-19 
11-19 
11-1 9 
11-20 
11-21 
11-21 
I 1-22 
11-23 
11 -23 

Contents-7 



12. Display/ Power Supply Section 
Troubleshooting Using the TAM 

Blank Display 
Blan k Display 
Display Dis torti on 
Focus Problems . . 
Intensit y Prob lems 
A6 Power Supply Assembly 

Dead Power Supply 
Line Fuse Blowing 
Supply Restarting Every 1.5 Seconds (Kick Start) 
Low Voltage Supplies 
High Vohnge Supplies 
CRT Supp ly Dropp ing Out 
Blanking Signa l .. 
Buck Regulator Contro l . 
DC·DC Converter Control 
Power Up 

A. Component-Level Information Packets 

Index 

Contents-8 

12·4 
12·5 
12·6 
12· 7 
12·8 
12·9 

12·11 
12·11 
12-13 

12·1 J 
12· 1 J 
12- 14 
12· 15 
12· 15 
12·1 6 
12·16 
12-17 

Scans by ArtekMedia :0 2011 



Scans by Artekmedia => 2011 

Figures 

1·1 . Serial Number Label Example 
1· 2. Examp le of a Stati c· Safe Workstation 
1·3. HP 85GOA Shipp ing Container and Cushioni ng Materi a ls 
2·1. High·Voltage Power Supply Adjustment Setup 
2·2. Display Adjustment Setup 
2·3. CRT Adjust Pattern 
2·4. A2 Display Adjustment Locat ions 
2·5. IF Bandpass Adjustment Setup 
2·6. IF Amplitude Adjustment Setup 
2·7. IF Amplitude Adjustmen t Locations 
2·8. Sampler Adj ustmen t Setup . 
2·9. Coa rse·Tune Adjustment Setup 

2·10. YTO Adj ustment Setup 
2· 11 . First LO Distribution Amplifier Adjustment Setup 
2·12. Tracking Generator Power Leve l Adjustmen ts Setup and Adj ustmen t 

Locations . 
2- 13. Frequency Response Adjustment Setup 
2· 14. Calibrator Amplitude Adj ustmen t Setup 
2·1 5. 10 MHz Frequency Reference Adjustment Setup 
2-16. Demodu lator Adjustment Setup 
2- 17. Externa l Mixer Bias Adjustment Setup 
2- 18. Externa l Mixer Am plitude Adjustment Setup. 
2-19. Locat ion of AI5AI ..... . 
2-20. Signal ID Osc illator Adjustment Setup 
2-21. 600 MHz Ampli tude Adjustment Setup 
2-22. 10 MHz Reference Adjustment (Option 003)/Selup and Adjustment Location 
2-23. Tracking Osc illator Adjustment Setup . 
3- 1. Hinged Assemblies 
3-2. Discharging th e Post-Accelerator Cable 
3-3. A9 , A 18, and Line-Switch Assembly Mounti ng Screws 
3-4. Front- Frame Mounting Screws 
3-5. Insta lling the CRT and Front-Frame Assemblies 
3-6. Plac ing the CRT into the Front Frame 
3-7. A2, A3, A4, and AS Assembly Removal 
3-8. Assembly Cables ( I of 2) 
3-8. Assembl y Cables (2 of 2) 
3-9. Coax ial Cable Clip 

3- 10. HP- IB and A l AI Wl Cable Placement 
3-11. A6 Power Supply Connections 
3-12. Power Supply Cover 
3-13. AI7 CRT Driver Mounting Screws 
3-14. Assembly Locations 

1-2 
1-7 

1-10 
2-12 
2-14 

2-17 
2-18 
2-20 
2-25 
2-26 
2-33 
2-35 
2-37 
2-40 

2-43 
2-45 
2-48 
2-50 
2-52 
2-55 
2-57 
2-61 
2-63 
2-66 
2-69 
2-72 
3-3 
3-5 

3-6 
3-7 
3-8 
3-9 

3-14 
3- 15 
3-16 
3-1 7 
3- 18 
3-20 
3-21 
3-23 
3-26 

Contents·9 



3· 15. RF Section Bias Connections . . . . . . 
3·16. A9 Mounting Screws at Right Frame 
3· 17. AIO Tracking Generator Mounting Screws 
3-1 8. All Mounting Screws 
3- 19. A I4 and AIS Assembly Remova l 
3-20. AI4 and AIS Assembly Cables 
3-21. AI7 Mounting Screws . 
3-22. Main Deck Screws 
3-23. A6 Power-Supply Cover 
3-24. W3 Dress and Connection to A6 Power Suppl y 
3-25. l .ine Switch Mounting Screw and Cable Oress 
3-26. W3 Cable Connector 
3-27. Side Frame Mounting Screws ... 
3-28. A2 1 OCXO Mount ing Screws . . 
4-1. Part s Identificati on, Assembly Mounti ng 
4-2. Parts Iden tification , Cover Assemb ly 
4-3. Parts Ide ntification, Main Chassis 
4-4. Parts Identification, RF Section. 
4-5 . Parts Identilication , Front Frame 
4-6. Pa rts Identificati on, Rear Frame 
5- I. Hinged Assemblies 
5·2. Top View (A2 Unfolded) . 
5-3 . Top View (A2 and A3 Unfolded) 
5-4. Top View (A2 , A3, A4, and A5 Unfo lded) 
5·5 . Bottom View (A15 Unfolded) . . . 
5-6. Bo ttom View (A15 and AI4 Unfolded) 
5-7. Front End 
5-8. Rear View . 
6- 1. Assembly Test Points 
6-2. Ribbon Cable Connections ( I of 2) 
6-3. WR EN A Soft key Menu 
6-4. Functional Sections 
6-5 . Phase Lock Loops . 
6-6. Simplified Block Diagram 
6-7. HP 8560A Overall Block Diagram (Sheet I of 3) 
6-7. HP 8560A Overall Block Diagram (Sheet 2 of 3) 
6-7. HP 8560A Overall Block Diagram (Sheet 3 of 3) 
7-1. A3 Test Connectors .. 
7-2. A3 Interface A!\semhly Block Diagram 
8-1. A4 and A5 Test Connectors 
8-2 . IF Section Troubleshoot ing with TAM 
8-3. IF Adjust S ignature 
8-4. Detailed I F Adjust S ignature (J) 

8-5. Detailed IF Adjust S ignature (2) 
8-6. Detail ed IF Adjust Signature (3) 
8-7. Detailed IF Adjust Signature (4) 
8-8. Detail ed I F Adjust Signature (5) 
8-9. No isy S ignature . . 

8- 10. Noise wi th Correct Shape 
8- 11. Reg ion B Amplitude Variat ion 
8- 12. Region B Amplitude Offset 

Contents-10 

3-27 
3-30 
3-31 
3-32 
3-34 
3-36 
3-37 
3-41 
3-43 
3-45 
3-46 
3-47 
3-49 
3-5 1 
4-21 
4-33 
4-35 
4-37 
4-39 
4-41 

5-4 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 

5- 10 
6-3 
6-4 
6-7 

6-35 
6-39 
6-45 
6-47 
6-49 
6-51 

7-4 
7-29 
8-3 
8-7 

8-25 
8-25 
8-26 
8-26 
8-27 
8-27 
8-28 
8-29 
8-29 
8-30 

Scans by ArtekMedia : > 2011 



Scans by Artekmedia -> 2011 

8-13. Fau lty Crystal Short 
8-14. Fau lty LC Pole ... 
8- IS . Faulty Crystal Symmetry 
8- 16. Output Waveform, 10kHz Resolut ion Bandwidth 
8-17. Output Wavdonn. 3 kHz Resolution Bandwidth 
8- 18. Output Wavefonn. I kHz Resolution Bandwidth 
8-1 9. Output Wa ve form, 300 Hz Reso lution Bandwidth 
8-20. Failed Crystal Set Symptoms . . 
8-2 1. A4 Log Ampl ifier Block Diagram 
8-22. AS IF Assembly Block Diagram . 
8-23. Cal Oscillator Block Diagram . . 

9-1. A2 Test Connectors . 
9-2. Line Generator Ou tput Waveforms 
9-3. Blanking Waveforms 
9-4. Expanded Blanking Waveforms .. 
9-5. Swi tch Driver Wavefonn LCHAR . 
9-6. Distorted X/V Line Generator Waveforms 
9-7. Expanded X/V Line Genera tor Waveforms 
9-8. ormal XIY Line Generator Wavefonns 
9-9. L>elta X Waveform 

9-10. Delta Y Wavefonn 
9- 11. DEFt Synchronization 
9-12. A2 Controller Block Diagram 
10-1. YTO Loop Test Setup .. 
10-2. Sampler and Sampl ing Oscillator Test Setup 
10-3. AI4 and AIS Test Connectors 
10-4. PLL Locked at Wrong Frequency 
10-5. Unlocked PLL 
10-6. Input to YTO FM Coil Driver 
10-7. Inpu t to Mai n/FM/VeO Sweep Switch 
10-8 . Troubleshooting an Unlocked YTO PLL 
10-9. Simpl ified Sweep Generator 

10- 10. Simplified Sweep Generator during Retrace 
10- 11. Simplified Synthesizer Section 
10- 12. Simplified Al4 Assembly Block Diagram 
10-13. Simplified AI5 Assembly Block Diagram 
10- 14. Frequency Contro l Block Diagram 
10- 15. RF Assembly Block Diagram. 

II-I. AI4 and AI5 Test Connectors 
11-2. A 7 LODA Drive 
11 -3. 10 MHz Reference al A 15J302 
11-4. 10 MHz TTL-Reference at U303 Pin 5 . 
11 -5. HP 8560/\ RF Set:lion Troubleshoot ing Block Diagram 
12-1. Simplified Section Block Diagram 
12-2. AI7 Test Connector ... 
12-3. Probe Power Socket . . . 
12-4. Buck Regulator Wavefonn 
12-5. A6 Power Supply Block Diagram 
12-6. AI7 CRT Driver Block Diagram 
A-I. Interco nn ec t Diagra m 

8·) I 
8·) I 
8 ·)) 

8·)7 
8· )8 
8·)8 
8· 39 
8· )9 
8·4) 
8·45 
8·47 
9·) 
9·5 
9·6 
9·7 
9·8 
9·9 
9·9 

9·10 
9·11 
9·12 
9· ]3 
9· 17 
10·5 
10·6 
10·8 

10·]3 
10- 14 
10· 18 
10·1 9 
10·26 
10·47 
10·48 
10·49 
10·50 
10·51 
10· 53 
10· 54 

11 · 2 
11·10 
11·15 
11 ·16 
11·25 

12·2 
12·5 
12· 7 

12· 12 
12·19 
12-21 

A·7 

Contents-l 1 



Tables 

1-1. Service Kit Contents 
1-2. 
1-3. 

Static-Safe Accessories 
Hewlett-Packard Sales and Service 

\-4 . Recommended Test Equipment 
2-1. Related Adjustments (I of 2) 
2- 1. Related Adjustments (2 of 2) 
2-2. Adjustable Components ( I of 3) 
2-2. Adjustable Components (2 of 3) 
2-2. Adjustable Components (3 of 3) 
2-3 . Factory Selected Components .. 
2-4. TAM Adjustments ..... . 
2-5. Required Test Equipment for TAM 

Offices 

2-6. Fac tory-Se lected LC Filter Capacitors 
2-7. LC Factory-Se lected Capac itor Selection 
2-8. Factory-Selected XTAL Filter Capac itors 
2-9. XTAL Factory-Se lected Capacitor Se lect ion 

2-1 0. Capacitor Part Num bers 
2- 1 I. Sampl ing Adj ustments 
2- 12. Convers ion Loss Data 
2- 13. Al5U802 Values 
2- 14. Track ing Osc il lator Range Centering 

3-1. Required Tools 
4-2. Reference Designations, Abbreviations and Multipliers (I of 4) 
4-2. Reference Designations, Abbreviations, and Multipliers (2 of 4) 
4-2. Reference Designations, Abbreviations, and Multipliers (3 of 4) 
4-2 . Reference Designations, Abbreviations, and Multipliers (4 of 4) 
4-3 . Manufacturers Code List ( I of 3) . 
4-4. Replaceable Parts 
6-1. Locat ion of Assembly Troubleshooting Te;-;:t 
7-1. W2 Control Cable Connections (I of 2) 
7-2. Automatic Fault Iso lat ion References 
7-3. TAM Tests Versus A3 Test Connectors 
7-4. Keyboard Matri x 
7-5. Counter Frequencies. 
7-6. Trigger MUX Truth Table 
7-7. A3UI02 Latch Outputs 
7-8. HMUX_SELO/l Versus Detector Mode 
7-9. Logic Levels at A3U 108 . 

7- 10. Demu lt iplexer A3U410 Truth Table . 
7- 11. Demultiplexer A3U500 Truth Tab le . 

8-1. Au tomatic Fault Iso lation References 
8-2. TAM Tests Versus Test Connectors ( I of 2) 
8-3 . Sweep Width Setti ngs ...... . 

Contents-12 

1-6 
1-8 

1-12 
1-13 
2-4 
2-5 
2-6 
2-7 
2-8 
2-8 

2-10 
2-10 
2-22 
2-22 
2-23 
2-23 
2-24 
2-36 
2-59 
2-62 
2-73 
3-2 
4-3 
4-4 
4-5 
4-6 
4-7 

4-10 
6-9 
7-2 
7-5 
7-6 
7-7 
7-9 
7-9 

7-16 
7-18 
7-20 
7-28 
7-28 
8-4 
8-5 
8-9 

Scans by AnekMedia : > 2011 



Scans by Artekmedia "'> 2011 

8-4. Available Reference Level Range 
8-5. Signal Level for Reference Level Display 
9-1. TAM Tests Versus Test Connectors 
9-2. Gate Times 

10-1. Cenler Frequency Tuning Values 
10-2. Sampl ing Oscillator Test Frequenc ies 
10-3. YTO Frequency in TEST Position 
10-4. Automatic Fault Isolation References ( I of 2) 
10-4. Automatic Fault Isolation References (2 of 2) 
10-5. TAM Tests versus Test Connectors ( I of 2) 
10-5. TAM Tests versus Test Connectors (2 of 2) . 
10-6. Sweep Signa l Destination versus Span 
10-7. Harrnonic Mixing Number ve rsus Cen ter Frequency 
10-8. Settings of Sweep Switches .... . 
10-9. Settings of Sweep Switches .. . 

10-10. Sett ings for Switches and Compara tors 
to- II. Am plifier Polarities ....... . 
10-1 2. YTO Frequency Errors with AI4J23 on Pins 2 and 3 
10-13. Voltages in FM Coil and Main Loop Drivers 
10-14. Main Coil Coarse and Fine DACs Voltages 
10-1 5. Sampling Osc ill ator PLL Di vide Ratios 

11-1. Automatic Fa ult Iso lation References 
11-2. TAM Tests versus Test Connectors 
11 -3. Altenuator Pin Values. 
11-4. RF Section Mnemonic Table 
12-1. Wt Power·Cabie Connections (I of 2) 
12-1. WI Power·Cable Connections (2 of 2) 

8-12 
8- 12 
9-2 

9- 14 
10-3 
10-7 
1 0-8 
10-9 

10-10 
10-11 
10-12 
10-15 
10- 15 
10- 17 
10- 19 
10-22 
10-25 
10-28 
10-30 
10-31 
10-40 

11-3 
11-4 
11-7 

11-17 
12-3 
12-4 

12-2. Au toma ti c Fault Iso lation Keferences 12-4 
12-3. TAM Tests versus Test Connectors 12-5 
A-I. HP 8560A Spectrum Ana lyzer Documen ted Assemblies A-2 
A-2. A4 and AI6 Assemblies Shipped with HP 8560As Serial Pre fixed below 3207A A-4 
A-3 . AI5 RF Assembli es Shipped with HP 8560As Seria l Prefixed below 3029A . A·5 

Contents-13 



THIS 
PAGE 
LEFT 

BLANK 

SCANS 
By 

ArtekMedia 

Scans by ArtekMedia => 2011 



Scans by Artekmedia:> 2011 

1 
General Information 

This HP 8560A Spectntm Analyzer Service Manua l contains in fonnation requ ired to adjust 
and serv ice the HP 8560A Spectrum Analyzer to the assembly level. 

For component-level infonnation, refer to the HP 8560A/61 B/63A Spectrum Analyzer 
Component Level Information. 

Manual Organization 
Chapter I , General Information, contains infonnation about selVice kit con tents, 
recommended test equipment , retllming an instrument fo r servi ce, and sales and service 
offices. 

Chapter 2, Adjustment Procedures, contains the necessary adjustment procedures to adjust 
the instrument properly after repair. 

Chapter 3, Assembly Replacement, contains instructions for removal and replacement of all 
major assemblies. 

C harIer 4, Replacea ble Parl$, cont.ains The information necessary to order parts or assemblies 
for the instrument. 

Chapter 5, Major Assembly and Cable Locations, contains figures identi fyi ng all major 
assemblies and cables. 

Chapter 6, General Troubleshooting, conta ins instmment-level troubleshooting information, 
block diagrams, and troubleshooting in formation coveri ng the instrument 's six functional 
areas. 

Chapters 1 through 12 con tain troubleshooting information covering the instrument's six 
functional areas. 

Appendix conta ins the component-leve l documented assemblies matrix and the HP 8560A 
Intercon nect Diagram. 
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Manual Text Conventions 
The following tex t conventions are used th ro ughout this manual: 

Softkeys 

Di s play 
Text 

Boxed lext in thi s typeface represents a mechanical key physica lly located 0 11 the 
ins trument. 

Shaded text indicates a soft key. Softkey labels appear on the display and can be 
activated by press ing corresponding keys surrounding th e disp lay. The labels 
displayed are detennined by the me{;han ical fro nl-panel key depressed and the 
instrument's firmware. 

Text pri nted in this typeface indicales text appearing on the screen. 

Serial Numbers Covered by This Manual 
This service manual applies directly to HP 8560A spectrum analyzers wi th seria l numbers 
prefixed 3207A and abuve. Fur HP 8560A spectrum analY:lers wi th serial numbers prefixed 
below 3207A, order HP Part Number 08560-90038. 

Hewlett-Packard makes freq uen t improvements to its products to enhance their performance, 
usabi lity, or reliability. HP service personnel have access to complete records of design changes 
to each type of equipment, based on the equ ipment's serial number. Whenever you contact 
HP about your analyzer, have the complete seria l number avai lable to ensure obtai ning the 
most complete and accu rate information possible. 

The serial number label is attached to the rear of the analyzer. The serial number has two 
parts: the prefix (the first fo ur numbers and a letter), and the suffix (the last fi ve numbers). 
See Fi gure 1-1. 

The first four numbers of the prefix are a code identifying the date of the last major design 
change incorporated in your ana lyzer. The leiter identifies the cou ntry in which the unit 
was manu factured. The five-d ig it suffix is a seq uential number and is di fferent fo r each 
unit. Whenever you list the serial number or refer to it in obtai ning infonnation about your 

analyzer. be sure to use the complete number. including the full prefix and the suffix. 

[-€] ~ 
2 730A00827 

U" ' L .......er. .. "'-
Figure I-I. Serial Number Label Example 
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Instrument Variations 
The fo llowing text lists the un ique assembl ies contained In the HP 8560A Options 00 1, 002, 
003 , and all combinations. 

HP 8560A Option 001 (Rear-Panel 2nd IF Output) 

AI5 RF Assembly 

W I9 

Rear-panel J 10 

unique part number 

added 

added 

HP 8560A Option 002 (Tracking Generator) 

A I 0 Tracking Generator added 

AI5 RF Assembly un ique part nu mber 

Front dress-panel unique part number 

w l 4 added 

W I6 added 

W36 deleted 

W42 de leted 

w43 added 

W46 added 

w47 added 

W48 added 

Rear-panel J II added 

Front-pane l J3 deleted 

Front-panel J6 added 

HP 8560A Option 012 (001 + 002) 

AI5 RF Assembly unique part number 

WI9 added 

Rear-panel JIO added 

A I 0 Tnu.;king Generatur added 

Fron t dress-pane l unique part number 

w l 4 added 

W1 6 added 

W36 deleted 

W42 de leted 

w43 added 
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W46 added 

w47 added 

W48 added 

Rear-panel J I I added 

Front-pane l J3 deleted 

Front-panel J6 added 

HP 8560.4. Opt ion 003 (Precision Frequ ency Rcrcrence) 

AIS RF Assembly 

A2 1 OCXO 

w49 

W50 

unique part number 

added 

added 

added 

HI' 8560A O il lion 013 (001 + 003) 

AI5 RF Assembly unique part number 

WIg 

Rear-panel J 1 0 

A21 OCXO 

w49 

W50 

added 

added 

added 

added 

added 

HP 8560A O ptio n 023 (002 + 003) 

A15 RF Assembly 

Al0 Track in g Generator 

Front dress-panel 

w l 4 

WI6 

W36 

W42 

w43 

W46 

w47 

W48 

Rea r-panel J 11 

Front-panel J3 
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unique 

added 

unique 

added 

added 

deleted 

de leted 

added 

added 

added 

added 

added 

deleted 

parI number 

part number 
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Front-panel J6 

A2 1 OCXO 

w49 

W50 

added 

added 

added 

added 

HP 8560A O ption 123 (00 1 + 002 + 003) 

AIS RF Assembly unique part number 

WI9 added 

Rear-panel JIO added 

AI O Trac king Generator added 

Front dress-panel unique part number 

w l4 added 

W I6 added 

W36 deleted 

W42 deleted 

w43 added 

W46 added 

w47 added 

W48 added 

Rear-panel J II added 

Front-panel J3 deleted 

Front-panel J6 added 

A2 1 OCXO added 

w49 added 

W50 added 
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HP 85629B Test and Adjustment Module 
When allached to the spe<:trum analyzer's rear panel, the HP 856298 Test and Adj ustment 
Module (TA M) provides diagnostic functions for the HP 8560A. Because the TAM connects 
direct ly 10 the analyzer's internal data and address bus, it controls the ana lyzer's hardware 
directly. It would be impossible 10 control the hardware to the same extent either from the 
analyzer's front panel or over the HP~IB. 

The TAM measures voltages al key points in the circuitry and flags a fai lure whenever the 
voltage falls outside the limits. The TAM locates the failu re to a small fu ncti onal area which 
can be examined manua lly. 

Service Kit 
The HP 8560A Service Kit (HP part number 08562-60021 ) contai ns service tools required to 
repair the instrument. Refer to Table I-I for a li st of items in the service kit. 

Table 1·1 Service Kit Contents 

Description Quantitv HP Pa rt Number 

Cable Puller I 502 1-6773 

PC Board Prop I 502 1-7459 

Line Fil ter Assembly I 5061 -9032 

Line Switch Cable I 5062-0728 

Extender Cable I 5062-0737 

BNC to 5M B (sllap-oll) Cable , 85680·60093 

Connector Extractor Tool Ki t I 8710·179 1 

Recommended Test Equipment 
Equipment required for operation verification, perfo rmance tests, adjustments, 
troubleshootin g, and the Test and Adjustmen t Module is listed in Tab le 1-4. Other equipment 
may be substituted if it meets or exceeds the critical speci fi cations listed in the table. Refer to 

the HP 8560A i llstalLat.ioll a.nd Verifica.tion Manual for the perfonnance tests. 
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Electrostatic Discharge 
Electrostatic di scharge (ESD) can damage or destroy e lectronic components. Therefore, 
all work perfonned on assembl ies cons isting of electronic components should be done at a 
static-free workstation. Figure 1-2 is an example of a static-safe work station usi ng two kinds 
of ESD protection: 

• Conductive table mat and wri st-strap combination. 

• Conduct ive floor mat and heel -strap combinat ion. 

These methods may be used together or separatel y. 

Sui Id i ng 
Ground 

1 MegOhm (:b. 
---r-r_,.....,..R'-.. _' '_"-"' .... ::1.-:::: 

Tab I e 

Wri st Strop ~~~~~~~~~~~~ \ \ e B" ' '. '09 
\ ~ Cround 

);\f- M" " St'OP1: \ Co r d 

" - -
~~>'::j\\i 1 Me90~ . Re sisto r 

Figure 1-2. Example of a Static-5afe Workstation 

RedUCing Potential for ESD Damage 

The suggestions that follow may help reduce ESD damage that occurs during nstrument 
testi ng and servicing. 

• Before connecting any coaxial cable to an analyzer connector for the tirst time each day, 
momemari ly ground the center and outer connectors of the cab le. 

• Personnel should be grounded with a resistor-i solated wrist strap before touching the cenier 
in of any connector and before removi ng any assembly from the unit. 

• Be sure all instruments are properly earth-grounded to prevent build-up of static discharge. 
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Static-Safe Accessories 

Table 1·2. Static-$afe Accessories 

HP Part Description 
N umber 

9300-0797 Sel includes: 3M SIal ic contro l mat 0.6 m x 1.2 m (2 fl K 4 fl) and 4.6 e lll ( 15 ft) 
ground wire. (The wrist-strap and wrist-strap cord are not included. They must 
be ordered separately.) 

9300-0980 Wrist-strap cord 1.5 m (5 ft) 

9]00- 1383 Wrist-strap, color black, stainless steel, without cord, has four adjustable l inks 

"d , 7 mm POSt-type connection. 

9)()()'1 169 SD heel -strap (reusable 6 to 12 months). 

Returning Instruments for Service 

Service Tag 

If you are returning the instrument to Hewlett-Packard for servicing, fill in and attach a bl ue 
service lag. Service lags are supplied in the back of this chapter. 

Please be as spec ific as possible about the nature of the problem. If you have recorded any 
error messages that appeared on the screen, or have completed a perfonnance test record, or 
have any other spec ific data on the perfonnance of the analyzer, please send a copy of thi s 
in fo rmat ion with the unit. 

Original Packaging 

Before sh ipping, pack the unit in the original factory packaging materials if they are avai lable. 
If the origina l materials are unavai lable, identical packaging materials may be acquired 
through 'any Hewlett-Packard Sales and Service Office. Descriptions of the packaging materials 
are listed in Figure 1-3. 

Other Packaging 

Caution Analyzer damage can result from using packaging materia ls other than those 
speci fied. Never use styrene pellets in any shape as packaging materials. They 
do not adequately cushion the equipment or prevent it from shifti ng in the 
carton. They cause equipment damage by generating static elect·rie ity and by 
lodgi ng in the analyzer fan. 

Repackage the analyzer in the origina l packaging materials or with commercially avai lable 
materials described in steps 4 and 5, below. 

I. Attac h a com pleted service tag to the instrument. 

1-8 General Information 
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2. [nsta[[ the front-panel cover on the instrument. 

3. Wrap the instrument in anti static plastic to reduce the poss ibil ity of damage caused by 
electrostati c discha rge. 

4. Use the origi nal materials or a strong shipping contai ner that is double-wall ed, corrugated 
cardboard carton with 159 kg (350 Ib) bursti ng strengt h. The carton must be both large 
enough and strong enough to accom modate the analyzer and allows at least 3 to 4 inches 
on all sides of the analyzer fo r packi ng material. 

5. Surround the equi pment with al least 3 to 4 inches of packing material, or enough to 
prevent the equipment from moving in the carton. If packi ng foam is unavailable, the best 
altema(ive is SD-240 Ai r Cap ™ from Sealed Air Corporation (Commerce, CA 9000 I). 
Air Cap looks like a plastic sheet covered with 1-1/4 inch air-filled bubbles. Use the 
pink-colored Air Cap to reduce static electricity. Wrap the equi pment several times in this 
materia l to bOl h protect the eq uipment and prevent it from mov ing in the carto n. 

6. Seal the shi pping container securely with strong nylon adhesive tape. 

7. Mark the shipping containe r " FRAGIL E, HAN DLE WIT H CARE" to assure ca reful 
hand ling. 

8. Retai n copies of all sh ipping papers. 
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SK 1121 

Item Description HP Part Number 

I 921 1-5636 Outer Carto n , 08590-80013 Pads (2) 

J 08590-80014 Bottom Tray 

Figure 1-3. HP 8560A Shipping Container and Cushioning Materials 
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Sales and Service Offices 
Hewlett-Packard has sa les and service offices around the world providing complete SUpp0l1 for 
Hewlett-Packard products. To obtain serv icing infonnati on, or to order replacement parts, 
contact the nearest Hewlett-Packard Sales and Service Office listed in Table 1-3. 

In any correspondence, be sure to include the pert inent information about model numbers, 
serial numbers, and assembly pari numbers. 

Note Within the USA, a toll-free phone number is available for orderi ng 
replacement parts. Refer to the "Ordering In forma ti on" section in Chapter 4, 
"Replaceable Parts," for the phone number and more informat ion. 
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Table 1-3. Hewlett-Packard Sales and Service Offices 

us FI ELD OPERATIONS 
HEA DQUA RTERS 
Hewlett-Packard Company 
19320 Pruneridge Avenue 
Cupenino. CA 95014, USA 
(800) 752 -0900 

EURO PEAN O PERATIONS 
HEA DQUARTERS 

Hewlett- Packard S.A. 
150. Route du N ant-d ' Avril 
1217 Meyrin 2/Gcneva 
Switzerland 
(4122) 780.8 111 

France 

INTERCQN O PERATIONS 
HEA DQUARTERS 
Hewlett- Packard Com pany 
3495 Deer Creek Rd. 
Palo Alto, California 94304- 13 16 
(4 15) 857-5027 

A llstralia 
Ltd. 

Cali fo rnia 
Hewlett- Packard Co . 
1421 South Manhattan 
Fullerton, CA 92631 
(7 14) 999-6700 

Ave. Hewlett-Packard France 
I A venue Du Canada 

Hewlett-Packard Austra lia 
3 1-41 Joseph Street 
Blackburn, Victoria 3130 
(61 3) 895·2895 

Hewlett-Packard Co . 
30 1 E. Evelyn 
Mountain View, CA 94041 
(4 15) 694-2000 

Colorado 
Hewlett-Packard Co. 
24 Inverness Place, East 
Englewood, CO 801 12 
(303) 649-5000 

Georgia 
Hewlett- Packard Co. 
2000 South Park Place 
Atlanla, GA 30339 
(404) 955- 1500 

lllinois 
Hewlett-Packard Co. 
520 1 Tollview Drive 
Roll ing Meadows, IL 60008 
(708) 255·9800 

New J ersey 
Hewlett-Packard Co. 
120 W. Century Road 
Paramus, NJ 07653 
(20 1) 599·5000 

Texas 
Hewlett-Packard Co. 
930 E. Campbell Rd. 
Richardson, TX 75081 
(2 14) 231-6101 
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Zone D'Activitc De Courtaboeuf 
F-9 1947 Les Ulis Cedex 
France 
(33 \) 69 82 60 60 

Germ any 
Hewlett-Packard Gmbll 
Berner Strasse 117 
6000 Frankfurt 56 
West Germany 
(49 69) 500006-0 

Great Britain 
Hew lett-Packard Ltd. 

Ca nada 
Hewlett- Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
Kirkland. Quebec 11 9J 2X8 
Canada 
(514) 697-4232 

J apan 
Y okoga wa -H ew I ett -Packard 
1-27-15 Yabe, Sagamihara 

Ltd. 

Eskdale Road, Winnersh Triangle Kanagawa 229, Japan 
Wokingham, Berkshire RG I I 5DZ (8 1 427) 59-1311 
England 
(44 734) 696622 

China 
China Hew lett-Packard, Co. 
38 Bei San Huan XI Road 
Shuang Yu Shu 
Hai Dian District 
Beijing, China 
(86 I) 256·6888 

Sin ga pore 
Hew lett-Packard Singapore 
Pte. Ltd. 
1150 Depot Road 
Singapore 0410 
(65) 273 7388 

Taiwan 
Hewlell-Packard Taiwan 
8th Floor, H-P Building 
337 Fu Hsing Nonh Road 
Taipei , Taiwan 
(8862) 712·0404 
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Table 1-4. Recommended Test Equipment 

Instrument C ritical Speci fi cations Recommended U .. 
for Equ ipment Substitution Model 

Synt hesized Frequency Range: 10 MHz to 7 G Hz HP 8340A * P,A,T , 

Sweeper Frequency Accuracy (CW): 1 x 1O- 9 /day M,V 

(two required) Leveling Modes: Interna l & External 

Modulat ion Modes: AM & Pulse 

Power Level Range: -80 to +16 dBm 

Sy nthesizer! Frequency Range: 200 Hz to 80 MHz HP 3335A* P,A,T , 

Level Generator Frequency Accuracy: 1 x 1O-7/month M,V 

Flatness: ffi.15 dB 
AUenuator Accuracy: <±0.09 dB 

Synthesized Frequency Range: 5 MHz to 25 GHz HP 8663A P ,V 

Signal Generator Residual SSB Phase Noise at 10 kH z offset 

(320 MHz <fc <640 MHz): <-1 31 dBc/Hz 

Pulse/Function Frequency Range: 10 kHz to 50 MHz HP 8 116A P 

Generator Pu lse Width : 200 ns; 

Output Amplitude: 5 V peak-to-peak 

Functions: Pulse &. Triangle 

TTL Sync Outp ut 

AM! FM Frequency Range: 1 MHz to 200 MHz HP 8640B A 

Signal Generator Frequency Modulation Mod, 

Modulation Osci llator Frequency: 1 kHz 

FM Peak Deviation: 5 kHz 

Microwave Frequency Range: 9 MHz to 6.9 G Hz HP 5343A* P,A,M,V 
Frequency Co unter Time base Accu racy (Ag in g): <5 . to-lo/day of Option 001 

External Frequency Reference Input 

Universal Modes: TI A .,S , Frequency Count HP 5334A/B P 

Cou nter Time Interval Measurement Range: 20 ms to 75 s 

Frequency Measurement Range: 17 kHz to 11 MHz 

Frequency Resolut ion: 1 MHz at 10 MHz 

External Frequency Reference Input 

Time base accuracy (Aging): <3 • 1O - 7/ month 

Osci lloscope Bandwidth (3 d B): dc to 100 MHz HP 1980A/B A , T 

Min imum Vertical Denection Factor: <2 mV/div 

Spectrum Analyzer Frequency Range: 4 kHz to 7 G Hz HP 8566A/B P,A,T 

Typical Residual FM: < 1 Hz Pk-to-Pk m 100 illS 

(Fundamental Mi xing) 

• Part of Microwave Workstation 
P ::::: Performance Tests : A ::::: Adjustments: M :::: Test &. Adjustment Mod ul e; T = Troubleshooting; 
V = Operation Verification 
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Table 1-4. Recommended Test Equipment (continued) 

lustrume ot Critical Specifications Ret:ommended U" 
fo r Equ ipment Substitution Model 

Measuring Compatible w/Power Sensors HP 8902A· P,A,T , 

Receiver dB Relati ve Mode M,V 

Resolution: 0.0 1 d B 

Reference Accuracy: <±1.2% 

Power Sensor Frequency Range: 50 M Hz to 6.9 G Hz HP 8485A* P,A,T, 

Maximum SWR: M,V 
Ll5 (50 to 100 MHz) 

LlO ( 100 MHz to 2 GlI z) 

1.15 (2.0 to 6.5 GHz) 

1.20 (12 .4 to 18 en,) 
Power Sensor Frequency Range: 250 MHz to 350 MHz HP 8484A P,A 

Power Range: 100 nW to 10 jj\V 

Maximum SWR: 1.15 (250 to 350 MHz) 

Power Sensor Frequency Range: 100 kHz to 2.9 G Ut HP 8482A* P,A,T, 

Maximum SWR: M,Y 
1.1 (I MHz to 2.0 GHz) 

1.30 (2.0 GHz to 2.9 GHz) 

4mp li fier Frequency Range: 2.0 to 2.9 G Hz HP 11975 P 

Mi ni mum Output POwer (Leveled) 

2.0 to S.O GHz: $16 dBm 

Output SWR (Leveled): < 1.7 

)igital Voltmeter Range: -15 V dc to +120 V dc HP 3456A· A 

Accuracy: <±l mV on 10 V Range 

InQut Impedance: > I MO 

DVM Test Leads >36 inches, al1iJ!:ator clips, probe lips HP 34 11SA A,T 

10 dB Step Attenuation Range: 30 clB HP 355D P,Y 

Atlenuator Frequency Range: dc to 80 MHz 

Connectors: BNC (I) 

I dB Fixed Attenuat ion Range: 12 dB HP 355C P,V,A 
Attenuator Frequency Range: dc to 80 MHz 

Connectors: BNC (I) 

• Part of Microwave Workstation 
P - P~rrormanc~ Tt:sts; A - Adjustments; M - Test & Adjustment MOllul~; T - Troubleshouting 
V " Operat ion Verification 
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Table 1-4. Recommended Test Equipment (continued) 

In strum ent Critical Specifications Recommended U" 
for Equipment Substitution Model 

20 dB Fixed Frequency Range: dc to 6.5 G li z HP 849 18 P ,Y 

Attenuator Attenuation Acc uracy : <±1 dB Option 020 

Maximum SWR: 1.2 (dc to 6.5 G Hz) 

10 dB Fixed Frequency Range: dc to 6. 5 GHz HP 849 18 P,Y 

Attenuator Atte nuat ion Accuracy: < ±0.6 dB Option 01 0 

Max imum SWR: 1.2 (dc to 6.5 G lI z) 

Signature Mul timeter Clock Frequency > 10 MHz He soosA /B T 

Reference Attenuator Supplied with HP 8484A HP 11708A P ,A 

Terminat ion Frequency Range: dc to 22 G Hz HP 9090 P,M,V 

Impedance: 50n 

Maximum SWR: < 1.22 

Connector: APC 3.5 

Low-Pass Filter Cutoff Frequency: 50 MH, 0955-0306 P,M,V 

Rejection at 80 MHz: > 50 d B 

12 MHz Low-Pass- Filter Cutoff Freq uency: 12 MH z 0955-0518 P 

g-element Tchebychev, 0.1 dB ripple 

Rejection at 18 MHz: > 45 dB 

Direct ional Frequency Range: 5 MHz to 50 MHz HP 872IA P 

Bridge Coupl ing: 6.0 dB (nominal) 

Di rect ivity: 30 dB mlm mum 

VSW R: < 1.45 

Power Spli tter Frequency Range: 1 kHz to 22 GH z HP 116678 P,A,M,V 

Insertion Loss : 6 d B (nominal ) 

Output Trac king: <0. 25 dB 

Eq uivalent Output SW R: <1.22 

Product Support Kit No Substitute 08562-60021 A ,T 

Adapter Type N (f) to BNC (m) 1250-1477 A 

Adapter Type N (m) 10 ONe (0 1250-1476 P,Y 

(three requi red) 

Adapter Type N (0 10 BNC (I) 1250- 1474 P,Y 

Adapter Type N (0 10 APC 3.5 (m) 1250-1 750 A 

Adapter Type N (m) to APC 3.5 (m) 1250-1 743 P,A,M,V 
(two required) 

Adarler Type N (m) to APC 3.5 (f) 1250-1744 P,A,V 

P = Performance Tests; A= Adj ustments; M - Test &, Adj ustment Module; T - Troubleshooting; 
V = Operation Verificati on 
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Table 1-4. Recommended Test Equipment (continued) 

Instrwnent Critical Specifications Recommended U,. 
for Equipment Substitution Model 

Adapter Typ. N (I) to A PC 3.5 (I) 1250- 1745 P,V 

( two required) 

Adapter Type N (m) to SMA (f) 1250- 1250 P,V 

( two required) 

Adapter Type N (I) to SMA (I) 1250-1772 P,A 

Ad apter BNC (I) to BNC (I) 1250-0059 A 

Adapter BNC Tee (m) (I) (I) 1250- 1781 P,A,M,V 

Adapter BNC (I) to SMA (m) 1250-1200 P,A,V 

Adapter BNC (f) to Dual Banana Plug 1251-28 16 A 

Adapter APC 3.5 (I) to APC 3.5 (I) 5061-53 11 P,A,M,V 

( two required) 

Test Cable Connectors: BNC (m) to 5 MB (f) 85680-60093 A,M 

Length : >6 1 cm (24 in .) 

Cable, RG-214jU Connectors: Type N (m) 11500A P,V 

Length: >91 cm (36 in.) 

Cab le, 50n Coaxial Connectors: BNC (m) HP I0503A P,A,V 

(fi ve required) Length: > 122 cm (48 in.) 

Cable, HP-18 Required wlPerformance Test Software HP 108338 P,A,M 

(12 reqllired) Requi red w!HP 856298 Test &. Adjustment Module 

Length: 2 m (6.6 ft.) 

Cable Frequency Range: 10 kHz to 6.9 GHz 8120-4921 P,A,M,V 

(three required) Maximum SWR: < 1.4 at 6.9 G Hl'. 

Maximum Insenion Loss: 2 d B 

Connectors: APC 3.5 (m), both ends 

Length: > 9 I cm (36 in.) 

Photome ter! No Substit ute Tek JI6-TV A 

Radi ometer 

Controller Requi red to run Operation Verification Software HP 9816 A, V 

No substitute. HP 9836A/C, 

or HP 310 

Power Supply Outpu t Voltage: 2:24 V do HP 61 14A A 

Output Vo ltage Accuracy: <±O.2 V 

Tuning Tool N/A 87 10-1010 A 

P = Performance Tests: A = Adjustments; M = Test &. Adjustment Modul e: T = Troubleshooting 
V = Operation Verification 
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2 
Adjustment Procedures 

Introduction 
Th is chapter contains infonnation on automated and manual adjustment procedures for the 
HP 8560A spectrum analyzer. Perform the au tomated procedures us ing the HP 85629B 
Tests and Adj ustmen t Modul e (TAM). Never perform adjustments as routine maintenance. 
Adjustments should be performed after a repair or performance test fa ilure. 

Int roduct ion 
Safety Considerati ons ........................ . 

..2- 1 
.. 2- 2 

.2-2 Which Adjustmen ts Should Be Perfonned? 
Test Eq ui pment ... ... . . ....... .... . . . . .... ...... ..... ..2- 2 
Adjustable and Factory-Selected Components ... . . •.... . . . . . . .•... ... .. 2-2 
Adjustment Tools ... .................. ............ . . .. ..2- 3 
Instrument Serv ice Pos it ion ................................ ............... ..2- 3 

Using 'he TAM. .. ..... ... ............ .. ........... . ... . ............... . 2-9 
Te" Equ ipmenl ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . ..2- 9 
Adj ustment Indica tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . • . . . . . . . . .. . . ..2- 9 

Note 

I. lI igh-Voltage Power Supply Adj ustment..... . . . . ... . .... ... . . . . ..... . . . . ..... .2-12 
2. Disp lay Adjustment ...... . . . ... . ....... . . .... ... .. ... . . ..2 -1 4 
3. IF Band pass Adjustment .. .. .. .. ....... . . . ... .. . .. .. .. .. 2-20 
4. IF Amplitude Adjustments .. ................. .... . .. 2-25 
5. DC Log Amplifier Adjustments ............. .... . ............. .2-29 
6. Sampl ing Osc ill ator Adj ustment .............. .... . . . .•. . ........ . . . . . . .. 2-33 
7. YTO Adjustmen t ........................ ... • .. .......... . ... • . • ... ..2-37 
8. First LO Distributi on Amplifier Adj ustment ....... . . . . ... •.. . . . .... ... .. . ....... 2-40 
9. Track ing Generator Power Level Adjustments ..... . . . ....... . ... •.. . . . . . ........ 2-42 
10. Frequency Response Adjustment...... ... . ............. • ............•. . ... 2-45 
I J. Ca librato r Ampl itude Adjustment .............................. .. ... . ......... 2-48 
12. 10 MHz Reference Adj ustment (Non-Option 003 onl y) ......... .. . , ............. 2-50 
13. Dt:modula tor AdjuStHlt:l1 t ...................... . ...... . . . . ...... . . .. .... 2-52 
14. Ex terna l Mixer Bias Adjustment..... . . ..... . .. . .... . . .. . .2-55 
15. Externa l Mixer Am pli tude Adjustment........... .. . . ... . . ... . . . ...... .. 2-57 
16. Second IF Ga in Adj ustment .. . ..... ... . ... ..2-60 
17. Signal IO Oscillator Adjustment ........ . . . . . ................ . .. 2-63 
18. 600 MHz Amplitude Adjustmem ..... . . ..... . .... .. .. ... .. .. . .2-66 
19. 10 MHz Reference Adjustmen t (Option (03) . .. . .. ...... .. .... .2-68 
20. Track ing Osc illator Adjust ment .. ..... ..... .. ..... ... ............ .. . .. .... .2-71 

Before perfom1ing any adjustments, allow the instrument to wann up for 5 
minu tes. 
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Safety Considerations 

Although this instrument has been designed in accordance with international safety standards. 
this manua l contains information. cautions, and warnings which must be followed to ensure 
sa fe operation and to prevent damage to the instrument. Service and adjustmenls shou ld be 
performed only by qua lified service personnel. 

Warning 

Warning 

Warning 

Warning 

Adjustments in this section are performed with power supplied to the instrument 
and protective covers removed. There are voltages at many points in the 
instrument which can, if contacted, cause personal injury. Be extremely careful. 
Adjustments should be performed only by trained service personnel. 

Power is still applied to this instrument with the IUNE ) switch in the off position. 
Before removing or installing any assembly or printed circuit board, remove the 
line-power cord. 

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

Use a nonmetallic adjustment tool whenever possible. 

Which Adjustments Should Be Performed? 

Table 2-1 lists the manual adj ustments that should be perfonned when an assemb ly is repaired 
or changed. It is impon ant to perform the adjustments in the order indicated to ensure that 
the instrument meets its spec ificat io ns. 

Test Equipment 

The equipment requ ired for the manual adjustment procedures is listed in Table 1-4, 
"Recommended Test Equipment .n Any equipment that satisfies the critical specificat ions 
given in the table may be substituted for the preferred test equipment. 

Adjustable and Factory-Selected Components 

Table 2-2 lists the adjustable components by reference designation and name. For each 
component, the tab le provides a descript ion and lists the adj ustment number. 

Refer to Table 2-3 for a complete list of factory-selec ted components used in the instrument 
a long with the ir fu ncti ons. Factory-se lected componen ts are identified with an asterisk on the 
schematic diagrams. 

2-2 Adjustment Procedures 
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Adjustment Tools 

For adjustments requiri ng a nonmetall ic tuni ng tool , use fiber tuning tool , HP part number 
8170-0033. For adjustments to the IF Bandpass, use tuning 1001, HP part number 87 10-10 10. 
Never try to force an adjustment contro l. This is especially critical when tuning variable 
capac itors or slug-tuned inductors. 

Required service accessories, with part numbers, are li sted in "Service Kit" in Chapter I. 

Instrument Service Position 

Refer 10 Chapler 3 for infornlation on removing the analyzer cover assembly and accessing all 
internal assemblies. 

Adjustment Procedures 2-3 



Table 2-1 . Related Adjustments (1 of 2) 

Assembly ChfllJged 
or Repaired 

Perform the Followin g Related Adjustments in tbe Order Listed \dju.stment 
Number 

AlAI Keyboard 

AIA2 RPG 

A2 Controller 

A3 Interface 

A4 Log Amp/Cal Osc 

AS IF 

A6 Power Supply 

A6A I HV Module 

No related adjustment 

No re lated adjustment 

Display Adjust ment 

If the old EEROM cannot be used in a new A2 

or jf an EEROM must be replaced, the following 

adj ustments must be perfo rmed: 

Ex ternal Mixer Amplitude Adjust ment 

Frequency Response Adjustment 

Display Adjust ment (Fast Zero Span) 

Frequency Response Adjustment 

Display Adjustment (Fast Zero Span) 

De mod ulator Adjustmen t 

IF Amplitude Adjustment 

DC Log Amplifier Adjustment 

IF Bandpass Adj ustment 

IF Amplitude Adjustment 

High Vo ltage Power Supply Adjustmenl 

Display Adjustment 

High Voltage Power Supply Adjustment 

Display Adjustment 

A7 1ST LO First LO Distribution Amplifier Adjustment 

Distribution Am pli fier Frequency Respon se Adjustment ((Jr pf'rf(Jrm tllf' Frrqllf'II,y 

Response performance test ill the 

AS Low Band Mixer 

A9 Input Au enualor 

H p 8560A Irls/al/aliOI/ al/d Verification Manllal. 

The adjllstmellt I/Il/st be performed if the perf anI/alICe test fails.) 

Frequency Response Adjustment 

Frequency Response Adjustment (or perform tile Frequency 

Respollse perform alice test ill the 

HP 8560A Illstallatioll alld Verificatioll Mmlllal. 

Tile adjllstmellt I/Il/ st be performed if the performallce test fails.) 

AIO Tracking Generator Track.ing Generator Power Level Adjustment 

A ll YTO 

Frequency Respon se Adjustment 

YTO Adjustme nt 

Freque nc y Respo nse Adjustmen t (or perform the Freqllency 

Respollse performallce test in tile 

HP 8560A Irlstal/atioll al/d Verification Mallllal. 

TIle adjllstnll!llt I/Ilisl be performed lJ the performa nce test fails.) 

2-4 Adjustment Procedures 
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Table 2-1 . Related Adjustments (2 of 2) 

Assem bly Changed 
or Repaired 

Perform the Following Related Adjustments in the Order Listed Adjustme ni: 

AI3 2nd Converter Frequency Response Adjustment 

AI4 Frequency Connol Display Adjustment (Fast Zero Span) 

YTO Adjus tment 

AI5 RF 

First LO Distribution Amplifier Adjustment 

Frequency Response Adjustment 

10 MHz Reference Adjustment (TCXO) 

Calibrator Amplitude Adjustment 

Externa l Mixer Bias Adjustment 

Sampli ng Oscillator Adjustment 

Signal 10 Oscillator Adjustment 

External Mixer Amplitude Adjustment 

Frequency Response Adjustment 

600 Ml-lz Amp litude Adjustment 

Al5Al 2nd IF Ampiifie) Second IF Gain Adjustment 

Al5A2 Samp ler 

AI7 CRT Driver 

<\l8Vl CRT 

A I9 HP-1B 

A2l OCXO 

Sampli ng Oscillator Adjustment 

Di splay Adjustment 

Display Adjustment 

No related adjustmen t 

10 MHz Reference Adjustment (OCXO) 

Number 

10 

2 

7 

8 
10 

II 

II 

14 

6 

17 

I; 

10 

18 

16 

6 

19 
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Table 2-2. Adjustable Components (1 of 3) 

Reference Adjustment 
Desi~lIator Name 

A2R206 DGTL X GAIN 

A2R209 SWEEP OFFSET 

A2R215 

A2R2 18 

A2R262 

A2R263 

A2R268 

A2R271 

MC707 

MR445 

A4R531 

A4R544 

A4R826 

A5L300 

A5L301 

A5L700 

A5L702 

A5R343 

A5T200 

A5T202 

DGTL Y GA IN 

V IDEO OFFSET 

STOP BLANK 

STA RT BLANK 

VIDEO GAIN 

SWEEP GA IN 

FM DEMOD 

LI MITER PH ASE 

LOG AM P TOS 

LI N FIDELITY BOW 

CAL OSC AMPTD 

LC eTR I 

LC CTR 2 

LC CTR 3 

LC CTR 4 

15 DB ArT 

XTA L eTR I 

XTAL CTR 2 

2-6 Adjustment Procedures 

Adjustment Desc ription 
i';umber 

2 Adjusts the horizontal gain in the X li ne generator. 

2 Adjusts the beginning of the trace to the leftmost 

vertical graticule line In fast-analog, zero-span mode. 

2 

2 

Il 

4 

J 

J 

4 

J 

Adjusts the vertical gain in the Y line generator. 

Adjusts the vertical posit ion in fas l-analog, zero-span 

to match the digital zero-span input. 

Adj usts the blanking at the end of a vector on 

the d isplay. 

Adjusts the blanking at the start o f a vector on 

the d isplay. 

Adjusts the vert ical gain in fast-analog, zero-span 

to match with the digital zero-span input. 

Adj usts the end of the trace to the rightmost 

vertical -graticule line in fast -ana log, 

ze ro-span mode. 

Adjusts the FM demodulat ion for a peak response. 

Adjusts Limiter Phase for peak response 

Minimizes Log error near Top of Screen 

Minimizes Linearity Fidelity error. 

Sets calibration oscil lator output power 

(nominally -3 5 dBm). Thi s power is injected into 

the IF during the AUTO IF ADJUST routines. 

Adj usts center frequency of first stage of LC 

bandwidth filter to 10.7 MHz. 

Adj usts center frequency of second stage of LC 

bandwidth filter to 10.7 MHz. 

Adj usts center freq uency of third stage of LC 

bandwidth filter to 10.7 MHz. 

Adj usts center frequency of fourth stage of LC 

bandwidth filter to 10.7 MHz. 

Adjusts the attenuation of the Reference 15 dB 

allenuator for 15 db between mini mum and 

maximum attenua ti o n. 

Adjusts center freq uency of first stage of crystal 

bandwidth filter to 10.7 MHz. 

Adj usts center freq uency of second stage of crystal 

bandwidth fi lter to 10.7 MHz. 

Scans by ArtekMedia => 2011 



Scans by Artekmedia:> 2011 

Table 2-2. Adjuslable Components (2 of 3) 

Reference 
DesignatOl 

A5T500 

A5T502 

A6R410 

AI ORI3 

Al0R18 

AlOC3 

A14R42 

Al4R76 

A14R93 

A 14 R621 

~14R628 

1\l5C IOO 

AI5C210 

Adjustment 
Name 

XTAL CTR 3 

XTAL CTR 4 

HV ADJ 

-10 dB ADJ 

3 dB AD] 

TRK OSC CTR 

5.01 GHz 

FM SPAN 

1.2 GHz 

~o AM PTD 

JATE BIAS 

,MPL MATCH I 

veo RANGE 

A15C629 298 MHz ADJ 

A 15R237 5MPL PWR ADJ 

A 15U:102 

Al5R453 

10 MHz ADJ 

PHASE DET 

BIAS 

A15R726 mo MHz 

4MPLITU D E 

Adjlls tmenl 
Number 

J 

J 

9 

9 

10 

J 

J 

8 

8 

6 

6 

IJ 

6 

11 

6 

18 

Description 

Adjusts center frequency of third stage of crystal 

bandwidth filter to 10.7 MHz. 

Adjusts center frequency of fourth stage of crystal 

bandwidth filter to 10.7 MHz. 

Adjusts the voltage between A6TP405 and A6TP4 01 

to the voltage marked on the A6Al High Voltage 

Module. 

Offsets power level range of A I 0 Tracking 

Generator. 

Adjusts gain of power level range of A I 0 

Tracking Generator. 

Centers range of AIO Tracking Generator's 

track ing osci llator. 

Adjusts the main coil tune driver current at a 

YTO frequency of 6.01 CH:t (near the upper YTO 

frequency limit). 

Adj usts the FM span accuracy by affecting the 

sensit ivity of the FM coil driver. 

Adjusts the main coi l fixed driver current at a 

YTO frequency of 3.2 CHz (ncar the lower 

YTO frequency limit). 

Adj usts the ampl itude of the first LO by changing 

the reference voltage for the leveling loop. 

Adjusts the gate bias for the A 7 LO Di stribUlion 

Amplifier. 

Transfonns the sampler input impedance to 50 ohms 

:)Vcr the 280 to 298 MHz range. 

Adjusts the VCO tank capacitance so that 2 1 V 

on the VCO tune line equals 298 MHz VCO frequency. 

Fine adjusts the 298 MHz SIG ID Osci llator 

frequency \0 optimize its performance. 

Adjusts the signal power level to the Sampler. 

Adjust s frequency of the temperature 

com pensated crystal oscillator (TCXO) to 10 M Hz. 

Adjusts bias at pin 3 of phase detector A 15U408 to 1.80 v. 

Adjusts input power to ECl divide-by-two chip. 
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Table 2-2. Adjustable Components (3 of 3) 

Ref{'rence Adj ustm en t Adj ustment Description 
Des i~nato r Na me Number 

A15R561 ( AL AMP TD II Adjusts ampl itude of the 300 MHz calibrator signal 

10 -10.0 dBm. 

A15R926 E XT BI AS ZERO 14 Adjusts zero bias point of external mixer bias. 

A17R4 Z GAIN 2 Adjusts max imum intensity. 

A17Rll CUTOFF 2 Adjusts intensity to tum otT blanked lines. 

A17R21 Z FOCUS 2 Adjusts focus for lines of different brightness. 

A17R26 X FOCUS 2 Adjusts focus " Ih, left and right comers of the display 

A 17R34 COARSE FOCUS 2 Adjusts focus " Ih, center of the display. 

A17R55 X GAIN 2 Adjusts Ih' horizonta l-deflection amp li fier gain . 

A17RS7 X POSN 2 Adjusts Ih' CRT horizontal position . 

A1 7R75 y GA IN 2 Adjusts Ih, vertical-de fl ection amplifier gain . 

A17R77 Y POSN 2 Adjusts Ih' CRT vertical position . 

A 17R90 T RACE ALI GN 1 Adjusts 'h, display ax is rotat ion 

A1 7R92 DDD 2 Adjusts focus of the center of the display. 

A17R93 AST IG 2 Adjusts for the spot roundness on the CRT displ ay. 

Table 2-3. Factory Selected Components 

Reference Adj ust ment Basis of Selection 
Des ignator Nu mbe r 

A5C204 3 Selected 10 optimize center frequency or LC tank that loads Ih' crystal. 

A5C2 16 J Selected 10 optimize center frequency or LC tank that loads Ih, crystal. 

A5C326 J Selected 10 optimize LC pole center frequency. 

A5C327 J Selected to, optimize LC pole center frequency. 

A5C505 J Selected 10 optimize center frequency or LC laok that loads Ih, crystal. 

ASC516 J Selected 10 optimize center frequency or LC laok that loads Ih, crystal. 

A5C717 J Selected 10 optimize LC pol' center frequency. 

A5C718 3 Selected 10 optimize LC pole center frequency. 

AI 5U802 16 Selected to set the gain of the second IF to 12 dB. 
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Using the TAM 
The HP 85629B TAM can be used to perfonn approxi mately half of the HP 8560A 
adjustment procedures. Table 2-4 lists the TAM adjustments and th eir corresponding manua l 
adjustments . 

The TAM adj ustments do not include procedures for choosing factory-se lected com ponents. If 
an adjustment cannot be made and a factory-se lected component must be changed, refer to 
the correspond ing manual adjustment. 

To se lect an adjustment, press I MODULE ) to di splay the TAM Main Menu, then press ADJUST. 
Position the pointer next to the desired adjustment using either the knob or slep keys. Press 
EXECUTE, then follow the on-screen instructions displayed. 

Test Equipment 

During the TAM adjustments, instructi ons fo r setting test equipment controls are di splayed, 
with ihe exclusion of the test listed below. Test equipment for this adjustment is controlled 
automatica lly. 

Test 8. Low Band Flatness 

Table 2-5 lists the test equipment needed to perfonn each TAM adjustment. Required models 
must be used. Substitut ions may be made fo r recommended models. Subst itute sources 
must operate over the frequency ranges indicated. Recommended substitutes are listed in 
the Configurat ion Men u. If you must substitute the source with a user-defined model, the 
adjustments run fas ler using a synthesi zed source rather than an unsynthes ized source. 

Note When connecting signal s from the HP 8340A j B (or any microwave source) 
to the adj ustment setup, use a high-frequency test cab le with minimum 
anenuation to 22 CHz. HP part number 8120-4921 is recommended for its 
ruggedn ess, repeatabi lity, and low insertion loss. 

Adjustment Indicator 

To aid in making adj ustments, the TAM displays an "Analog Voltmeter Display Box" along 
the left-hand side of the display. A hori zontal line moves inside the box to represent the 
needle of an analog voltmeter. A digital readout appears below the box. Tick marks are often 
di splayed on the inside edges of the box indicating the desired needle posi tion. (The tick 
marks and needle are intensified when the need le is within thi s acceptab le region .) During 
some adjustments, an arrow appears along the right edge of the box. 'f his arrow always 
indicates the highest position the needle has reached. The arrow is useful when a component 
must be adjusted for a peak response; if the peak is overshot, the arrow indicates where the 
peak was. The component can be readj usted until the needle is at the same position as the 
arrow. 
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Table 2-4. TAM Adjustments 

TAM Adjustment Correspondi ng Manual Adjustme nt Adjustment 
Nu mber 

I. IF Bandpass, LC Poles IF Bandpass Adjustment ) 

2. IF Bandpass, Crysta l Poles IF Bandpass Adjustment J 
3. IF Amplitude IF Ampli tude Adjustmcm 4 

4. Limiter Phase DC Log Amplifier Adjustments, A4 Limiter Phase j 

5. Linear Fideli ty DC Log Amplifier Adjustments, A4 Linear Fidelity j 

6. Log Fide lity DC Log Amplifier Adjustments, A4 Log Fideli ty 5 
7. Sampli ng Osci llator Sampling Oscil lator Adj ustment 6 
8. YTO YTO Adj ustment J 

9. LD Distribution A mp First LO Distribution Amplifier Adjustment 8 
10. Low Band Flatness Freq uency Response Adjustment 10 

I I. Ca librator Amplitude Calibrator Ampl itude Adjustment II 

12. 10 MH, Reference Oscillator \0 MHz Reference Adjustment - TCXO 19 

(Option 003) 

13. External Mixer Bias • External Mixer Bias Adjustment 14 

14. External Mixer Amplitude • External Mixer Amplitude Adj ustment 15 

• Adjustment excluded if the HP 8560A is an Option 002. 

Table 2-5. Required Test Equipment for TAM 

Adj ustment Equipment Used Required Recommended 
Model Model 

I. IF Bandoass. LC Poles None 

2. IF Bandpass, Crystal Poles None 

3. IF Ampl itude Synthesizer/Level Generator HP 3335A 

Test Cable (SM B to BNC) 85680-60093 

Man ual Probe Cable 

4. Limiter Phase Synthes izer/Level Generator HP 3335A 

Test Cable BNC HP I0503A 

5. Linear Fidelity Syn thesizer/Level Generator HP 3335A 

Test Cable DNC HP IQ5Q3A 
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Table 2-5. Required Test Equipment for TAM (continued) 

Adju st ment Equ ipment Used Required Recommended 
Model Model 

6. Log Fidel ity Synthesizer/Level Generator HP 3335A 

Test Cable BNC HP 10503A 

7. Sampling Oscillato r Manual Probe Cable 

8. YTO Frequency Coumer (3 to 6.8 G Hz) HP 5342A, HP 5343A 

9. LO Distribution Ampl ifier Power Meter HP 8902A , HP 436A, 

HP 438A 

Power Sensor HP 8485A 

(3 to 6.8 G Hz, 10 to 20 dBm) 

10. Low Band Flatness Source ( 10 MHz to 2.9 G Hz) HP 8340A/ B 

Power Meter HP 8902A, HP 436A, 

HP438A 

Power Sensor HP 8482A, HP 848 iA 

(10 MHz to 2.9 G Hz) 

Power Splillcr HP 11667B 

(10 MHz to 2.9 G Hz) 

II . Ca l ibrator Ampl itude Power Meter HP 8902A, HP 436A, 

HP 438A 

Power Sensor HP 8482A, 

HP 848 lA 

i2. 10 MHz Reference Frequency Coumer HP 5342A , HP 5343A 

Osc illator (9 to 11 MHz) 

13. Ex ternal Mixer Bias Manual Probe Cable 

i4. External Mixer Amplitude Power Meter HP 8902A , HP 436A, 

HP 438A 

Power Sensor I·IP 8484A 

(310.7 MHz, -25 to -35 d Um) 

Source (310.7 MHz, -30 d Bm) HP 8340A/ B 

Adjustment Procedures 2-11 



1. High-Voltage Power Supply Adjustment 

Assembly Adjusted 

A6 Power Supply 

Related Performance Test 

There is no related performance test for thi s adjustment. 

Description 

The high-voltage power supply is adjusted to the voltage marked on the A6Al HV Module. 
The A6Al HV Module is characterized in the factory to ensure that the display filament 
voltage is set to 6.0 V nns when the + 110 Vdc (nomi nal) supply is set to the voltage marked 
on the HV Module. 

Warning 

Warning 

Note 

Note 

To minimize shock hazard, use a nonmetallic adjustment tool when adjusting the 
A6 Power Supply. 

The following procedure probes voltages that, if contacted, could cause 
personal injury or death. 

Adjustment of the high-voltage power supply should not be a routine 

maintenance procedure. Any adjustments should be done only if the A6 Power 
Supply, A6A 1 HV Modu le, or Al8 CRT (display) is repaired or replaced. 

You must perform the display adjustments afte r thi s adjustment if eit her the 
display or HV Module has been replaced. 

DIGITAL VOLTMETER 

c:::=:r 000C <> D D " 
COCCC ~ DC 

D oceODo,,'oo 
C 00 "' """, ,,,"' 0"0 

8 0 

OVM T(S l l[ "'DS SPECTRU~ ANALYZER 

Figure 2-1. High-Voltage Power Supply Adjustment Setup 
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Equipment 

Digita l Mu lti meter 
DVM Test Leads 

Procedure 

1. High·Voltage Power Supply Adjustment 

.. HP 345M 
.. HP 34 11 8A 

Warning After disconnecting the ac power cord, allow capacitors in the high-voltage 
supply to discharge for at least 30 seconds before removing the protective 
cover from the A6 Power Supply. 

I. Set the HP 8560A (LINE) switch off, disconnect the power cord, and remove the analyzer 
cover. Fold down the A2 Controller, A3 Interface , A4 Log Ampl ifier, and A5 IF assemblies. 
Remove the A6 Power Supply cover. 

2. Position the H P 8560A as shown in Figure 2·1. Connect the positi ve DVM lead to 
A6TP405 and the negative DVM lead to A6TP40 I. 

3. Set the HP 3456A controls as fo llows: 

FUNCTION 
RANGE . 

..... . .... . . . ... ... DCVOLTS 
. . 1000 VOLTS 

4. Reconnect the power cord to the HP 8560A and set the tU NE ) swi tch on. 

5. Record the voltage marked on the A6A l HV Module. 

Voltage marked on A6A I HV Module = _ _____ Vdc 

6. Adjust A6R4 1O HV AD] for a voltage equal to the voltage recorded in step 5. 

7. Set the HP 8560A (LINE) switch ofT and disconnect the power cord. Wait at least 30 seconds 
fo r the high-voltage power supply capac itors to discharge. 

8. Disconnect the DVM test leads from A6TP40 1 and A6'1'P405. Reinstall the power supply 
cover. 
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2. Display Adjustment 

Assembly Adjusted 

A2 Contro ller 
AI? CRT Driver 

Related Performance Test 

Sweep Time Accuracy (Sweep Times <30 ms) 

Description 

Coarse adjustment of the deflection amplifiers, Z-axis amplifiers, and line generators is done 
using the CRT adjust pattern. Fine adjustments use the graticule. The fast zero-span 
ampl itude adjustments correct for differences between onalog and digita l display modes. The 
displayed sweep time accuracy is adjusted in the fas t zero-span sweep adjustments. 

BNC CABLE 

VHF ADAPTER ATTENUATOR 

,-J©l ,~ 

CASLE 

IIlPUI 
'00 

SPECTRUM 
ANALYZER 

r, 
0 
0 
0 

0 

gOOnnn 
uoDO 00 0 0 
DODD DO 0 0 
~O!l~ DO 0 0 

00 ou 
n Oull 0000 

Figure 2·2. Display Adjustment Setup 

Equipment 

10 uB VHF Step A Il t:: ll uatur ........... •...•. 

Photometer/ Radiometer .........•...... .. ....... 

Adapters 
Type N (m) to BNC (1) . 

Cab les 

> , 
2 > 

HP 355 0 
TEK J I6·TV 

. ..... 1250-1476 

Sl(12 

BNC, 122 em (2 required) . . .. . . ...... . . . . . .... . . . ........• . ..... HP 10503A 
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2. Display Adjustment 

Procedure 

I. Set the analyzer's (LIN E ) switch off. Remove the analyzer's cover and fold out the A2 
Controller and A3 Interface assemblies as illustrated in Figure 2-2. Connect the CAL 
OUTPUT to the INPUT. Adjustment locations are shown on the CRT neck for AI 7 
adjustments and in Figure 2-4 for the A2 adjustments. 

Preliminary Adjustments 

2. Set A17R55 X GAIN, A17R75 Y GAIN, A 17R92 DOD, A17R93 ASTIG, A2R206 DGTL 
X GA IN, A2R215 DGTL Y GAIN, A2R262 STOP BLANK, and A2R263 START 
BLANK to midrange. Also set the rear-panel X POSN, Y POSN, and TRACE ALIGN to 
midrange. 

3. Set A17R21 Z FOCUS, A 17R26 X FOCUS, and A 17Rll CUTOFF fully counterclockwise. 

4. Set A17R4 Z GAIN fully clockwise. 

5. Tum the analyzer on and allow it to wann up for at least 3 minutes. Adj ust A 17Rll 
CUTOFF until the display is visible and A 17R34 COARSE FOCUS for best possible 
focus. 

Cutoff Adjustment 

6. Press (PRESET ), [DISPLAY ), INTENSITY , 255 (ENTER ), STORE INTENSITY, MORE 1 of 2, 

FOCUS, 127 (ENTER ), STORE FOCUS, then GRATOFF. Adjust A17Rl l CUTOFF until the 
line between the bollom of [nlt:e A and Ihe annunciators at the bollam of [he display just 
disappea rs. 

Deflection Adjustments 

7. Press eRA T ON, MORE 2 of 2, INTENSITY , 80 I ENTER I, STORE INTENSITY , I CAL I, 

MORE 1 of 2 , and CRT ADJ PArrERN . Fold up the A3 Interface assembly. 

8. Refer to Figure 2-3 for locating the lines used for adjusting DGTL X GAIN and DGTL Y 
GAIN. Each of these lines is actually two lines adjusted for coincidence. The two li nes will 
form an "X" if they are not adjusted properly. 

9. Adjust A2R206 DGTL X GAIN until the two vertical lines near the left edge of the 
display appear to be one single line. 

10. Adjust A2R215 OGTL Y GAIN unti l the two horizontal lines near the top edge of the 
display appear to be one single line. 

I I. Adjust A2R262 STOP BLANK and A2R263 START BLANK for the sharpest comers of 
the outer box in the test pattern. The intensity of the comers should be the same as the 
middle of the lines between the comers. 

12. Adjust the rear-panel TRACE ALIGN until the leftmost line of the test pattern is parallel 
with the CRT bezel. See Figure 2-3. 

13. Adjust the rear-panel X POSN and A17 R55 X GA IN un til the le ftmost u@" characters 
and the soft key labels appear just inside the left and right edges of the CRT bezel. 
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2. Display Adjustment 

14. Adjust the rear-panel Y PQS andA 17 H.75 Y GA IN until thesortkey labels align with 
the ir appropriate soft keys. 

15. Ir necessary, readjust STOP BLANK and START BLAN K ror the 
be';<- Iloo of the grat icule li nes. This will be most nOliceable along the 
center vertica l and horizontal graticule lines. 
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2. Display Adjustment 

Intensity Adjustments 

16. Press (AMPLITUDE! then set the REF LYL to -70 dB and the LOG dB/DIY to I. This 

should almost completely fi ll the screen with the noise floor. Press (SGL swp I. Adjust 
A17R4 Z GAIN until the intensity at the center of the screen is 15 NITS, as indicated by 
the TEK J16-TV Photometer/ Radiom eter. 

17. Press (CA L), MORE 1 of 2, and CRT ADJ PATTERN. Locate the dot just below the HP 
logo. Adjust A17R93 ASTIG for the smallest round dot possible. 

Adjust START BLANK 

and STOP BLANK for 
sharp corners 

"-
©'\ 

DEFLECTION ADJUSTMENTS 

Adjusl DGTL Y GAIN 

un l il only one 
I ,oe appea rs 

/ 

I - / ..-

Ad jus I 

DGTL X GAIN 

unti l only one 

line appear s ~---

'. 

r--

V" 

~ / 

~ 
h p 

856X 

/ \ ~ 

~ """"""'" \ I 
~ 

Adjusl TRACE ALIGN 

1 0 place Ihis line 
parallel to l efl 
edge of CRT bezel 

j --

\I 
Adj ust MIN tN TE N 

unli I dots Ir"l ihese 
areas just disappear 

Figure 2-3. CRT Adjust Pattern 

jRECAL Lj 

SQFT KE Y I 

SOFTKE Y 2 

SOfT KE Y 3 

SQFT KEY 4 

SOF" TK[Y 5 

EXIT 

@ 

.J @ 

SK 13 
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2. Display Adjustment 

.o2R206 ' 
DGTLY GAIN 

/' 

A2~21~ A2R263 AZR262 .0:1"268 
DGTlY GAIN STA~T BlANK STOP BLANK VID EO GAIN 

Figure 2-4. A2 Display Adjustment Locations 

AZR271 
""''E(P C.IOj 

AZ R209 
$'N[[P OHS[T 

.021'218 
V10EO Ofrso 

SKU 

18. Adjust A17R34 COURSE FOCUS and A17R92 DDD for the best focus of the characters 
al the center of the screen. 

19. Adjust A17R21 Z FOCUS for the best focus of the test pattern 's outside box. 

20. Adj ust A 17R26 X FOCUS for best focus of the <L@ " characters at the corners of the lest 
pattern. 

2 1. Repeat steps 17 through 20 to obtain the best overall foclis quality. 
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2. Display Adjustment 

Fast Zero Span Adjustments 

22. Set A2R209 SWEEP OFFSET, A2R218 VIDEO OFFSET, A2R268 VIDEO GA IN and 
A2R271 SWEEP GAIN to midrange. Adjustme nt locations are shown in Figure 2-4 for 
these A2 adjustments. 

23. Set the HP 355D Attenuator to provide 30 dB atten uation. 

24. Press (PRESET ) on the analyzer, and connect the equipment as shown in Figure 2-2. Set 
the HP 8560A controls as fo llows: 

CEN TERFREQ 
SPAN 

............. , ... .. ... , ' , . , , , ...... ' , , . , .. .300 MHz 

REF LV L .. 
RES BW ... 
VIDEO BW 

... . . .... .... . . . .. . • . • .. . . . .. •... . . . .......... 0 Hz 
....... .. ....... .. .... .. . ...... .. .... . ... .. . -40 dBm 

Sweep time 

. . . 1 kHz 

.. 300 liz 

... 50 ms 

25. Press (MKR I, (MKR·> I, MARKER-> REF LVL. If the marker is not at the top gratieule, press 

MARKER-B REF LVL again. 

26. Press (SAVE), SAVE STATE, and STATE O. 

27. Set sweeptime to 10 ms. 

28. Press (SAVE), SAVE Sf ATE, and STATE 1 

29. Adjust A2R209 SWEEP OFFSET to place the beginning of the trace al the leftmost 
vertica l graticule line. 

30. Adjust A2R271 SWEEP GA IN to place the end of the trace at the tenth vertical gratieulc 
li ne (one division from the right edge of the graticule). 

31. Press (AMPLITUDE I and press the (up) key seven times. 

32. Press (SAVE l, SAVE STATE, and STATE 2. 

33. Set the sweep time to 50 ms. Press {SAve l, SAVE STATE, and STATE 3 . 

34. Press (RECAll I, RECALL STATE, and STATE 1 

35. Switch between STATEl and STATE2. Adjusting A2R268 and A2R218 so that in STATE I 
the trace is li ned up with the top gralicule and in STATE2 the trace is lined up with the 
eighth graticule (from the top line). Repeat unt il they align to within ±O.2 divis ions. 

36. Adj ust A2R209 and A2R271 until the start of sweep is aligned to the leftmost vertical 
gralieule line and the stop sweep is aligned with the right most vertical gratieule li ne. 

37. Press STATE2 and STATE3. The two traces should be aligned within +/-.1 divisions. 

38. Press STATED and STATEl . The two traces should be al igned within +/- .1 divisions. 
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3. IF Bandpass Adjustment 

Assembly Adjusted 

AS IF Assembly 

Related Performance Test 

Reso lution Bandwidth Accuracy and Selecti vity 

Description 

The center frequency of each IF bandpass filter pole is adj usted by DAC-controlled varactor 
diodes and an inductor (for the LC poles) or a transfonner (for the crysta l poles). The 
inductors and transfomlers are for coarse luning and the varaclors are for fi ne tuning by the 
microprocessor. The inductors and transformers are adjusted such that the varactor diodes 
are biased near the middle of their capacitance range. The varactor diode bias is measured 
with the DVM . 

Note 

Equipment 

This procedure is not a routine adjustment. It should be performed only 
if repairs to the AS IF assembly are made. If the en tire AS IF assembly is 
replaced, the assembly arrives pre-adjusted from the factory and requires no 
further adjustme nt. 

SPECTRUM 
ANAL VZER 

0 90 0 0000 

~l"~""~'JO~"l""UE~~~~~ 
0000 no DO ... 0; Ir BOARD 

C OOO A. 
Do no UU 0 0 

DVM iEST LEADS 

DIGITAL VOLTMETER 

Figure 2-5. IF Bandpass Adjusbnent Setup 

SKI5 

Dig ital Vo ltmeter 
DVM Test Leads 
Special Tuning Tool 

HP 3456A 
HP 341 18A 

87 10·1 0 I 0 
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3. IF Bandpass Adjustment 

Procedure 

I. Set the HP 8560A WED switch off and disconnect the power cord. Remove the analyzer 
cover and fold down the A2 Controller. A3 Interface. A4 Log Amp, and AS IF assemblies. 
Reconnect the power cord fi nd set the (LINE) switch on. Allow the analyzer to wann up for 
at least 30 minutes. 

2. Connect the negat ive DVM lead to pi n 6 of A5J 6. See Figure 2-5. Set the HP 3456A 
controls as follows: 

FUNCT ION 
RANGE . ......... . 

... DC VOLTS 
..... .. IOV 

3. On the HP 8560A press (PRESET) (SPAN) 2 1M".! ICAl l and IF AD) OFF. 

LC Bandpass Adjustments 

4. On the HP 8560A, press ADJ CURR IF STATE. Wait for the IF ADJ UST STATUS message 
to disappear before continuing with the next step. 

5. Read the voltage on A5TP5 (this is an empty-hole type of test po int). If the voltage is 
less than +6.06 Vdc, turn A5L300 LC CTR 1 clockwise. If the voltage is greater than 
+6.26 Vdc, tum LC CTR 1 counterclockwise. 

6. Repeat steps 4 and 5 unti l the voltage reads +6.16 Vdc ±lOO mY. 

Note 

Caution 

If the range for the LC CTR adjustment is in sufficient, replace the 
appropriate facto ry-selected capaci tor as listed in Table 2-6. To determine 
the correc t rep lacement value, center the LC CTR adjustment and press 
AD) CURR IF STATE. After the IF ADJ UST STATUS message disappears, read 
the DVM display. Choose a capacitor value from Tab le 2-7, based on the 
DVM reading and the presen tly loaded capacitor value. Table 2- 10 lists a few 
capac itor part numbers. 

Set the HP 8560A I liN E I switch off be fore removi ng or replacing any shi eld. 

7. Move the positive DVM lead to A5TP6. 

8. Adjust A5L301 LC CTR 2 by repeating sleps 4 through 6. 

9. Move the positive DVM test lead 10 A5TP l (this is a resistor-lead type of test po int). 

10. Adjust A5L700 LC CTR 3 by repeating steps 4 through 6. 

II. Move the positive DVM test lead to A5TP2 (this is a resistor-lead type of test point). 

12. Adjust A5L702 LC CTR 4 using the procedure in steps 4 through G. 
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3. IF Bandpass Adjustment 

Table 2.0. Factory-Selected LC Filter Capacitors 

ICC CTR Adjustment Fixed Factory Select Ca pacitor 

A5L300 LC CTR 1 A5C326 

A5L301 LC CTR 2 A5C327 

A5L 700 LC CTR J A5C717 

A5L702 LC CTR 4 A5C718 

Table 2·7. LC Factory-Selected Capacitor Selection 

DVM Reading (V) Current y L.oaded Cauacitor Va lue (pF) 

Replace Replace Replace Replace Replace Replace 

6.8 wi th: 8.2 with: 10 with: 12 with: 15 wit b~ 18 with: 

o to 1.5 • • • • • • 
1.5 to 2.5 18 18 • • • • 
2.5 10 35 15 15 18 18 • • 
3.5 to 4.5 10 12 15 15 18 • 
4.5 to 5.5 8.2 10 12 15 18 • 
5.5 to 6.5 00 change 00 change 00 change 00 change 00 change 00 change 

6.5 to 7.5 00 change 00 change 00 change 00 change 00 change 00 change 

7.5 to 8.5 • 6.8 8.2 10 12 15 
8.5 to 9.5 • • 6.8 8.2 12 15 

9.5 to 10 • • 6.8 8.2 10 12 

• Indicates a condition that should not exist; suspect broken hardware. 

XTAL Bandpass Adjustments 

13. On the HP 8560A, press (SPA N). I ( MHz) and (CAL). 

14. Move the positi ve DVM test lead to A5TP7. 

15. On the HP 8560A, press ADJ CURR IF STATE. Wait for the IF ADJUST STATUS message 

10 disappear befo re contin uin g to the next step. 

16. Read the voltage displayed on the DVM. If the voltage is less than +6.06 Vdc , turn 

A5T200 XTAL CT R I clockwise . If the vo ltage is greater than +6.26 Vdc, turn XTAL 

CTR I counterclockwise. 

17. Repeat steps 15 and 16 unti l the voltage reads +6.16 Vdc ±100 mY. 
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Note 

3. IF Bandpass Adjustment 

If the range for the XTAL eTR adjustment is insufficient, replace the 
appropriate factory-selected capacitor as listed in Tab le 2-8. To determine 
the co rrect rep lacement value, center th e XTAL eTR adjustment, and press 
ADJ CURR IF STATE. After the IF ADJUST STATIJS message disappears, read 
the DVM display. Choose a capac itor value from Table 2-9, based on the 
DVM reading and the presently loaded capacitor value. Table 2- 10 lists a few 
capaci tor pa rt numbe rs. 

Caution Set the HP 8560A I LINE I switch off before removi ng or replacing any shield. 

18. Move the positive DVM test lead to A5TP8. 

19. Adjust A5T202 XTAL e TR 2 using the procedure in steps 15 through 17. 

20. Move the posi tive DVM test lead to A5TP3. 

21. Adjust A5T500 XTAL eTR 3 using the procedure in steps 15 through 17. 

22. Move the positive DVM lest lead to A5TP4. 

23. Adj ust A5T502 XTAL e TR 4 usi ng the procedure in steps 15 through 17. 

Table 2-8. Factory-5elected XTAL Filter Capacitors 

XT AL. CTR Adj ustment Fi.\:ed Factory Select Capacitor 

A5T200 XTAL CTR I A5C204 

A5T202 XTAL CTR 2 A5C216 
A5T500 XTAL CTR 3 A5C505 
A5T502 XT AL eTR 4 A5C5 16 

Table 2-9. XTAL Factory-5elected Capacitor Selection 

DVM Reading (V) Currently L.oaded Capacitor Value (pF) 

Replace Replace Replace Replace Replace Replace 
15 with: 18 with: 20 with: 22 with: 24 with : 27 with: 

o to 1.5 • • • • • • 
1.5 10 2.5 27 • • • • • 
2.5 to 3.5 22 27 27 • • • 
3.5 to 4.5 18 22 24 27 27 • 
4.5 to 5.5 18 20 22 24 27 • 

5.5 to 6.5 no change no change no change no change no change no change 

6.5107.5 no change no change no change no change no change no change 
7.5 10 8.5 • 15 18 18 22 24 
8.5 to 9.5 • 15 15 18 20 24 
9.5 to 10 • • 15 18 20 24 

• Indicates a condition that should nOI exisl; suspect broken hardware. 
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3. IF Bandpass Adjustment 

Table 2-10. Capacitor Part Numbers 

Ca pacitor Value (pF ) H P Part Number 

6.8 0160-4793 

8.2 0160·4792 

10 0160-4791 

12 01 60-4790 

15 0160·4789 

18 01 60-4788 

20 01 60-5699 

22 0160-4787 

24 0160-5903 

27 0160-4786 
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4. IF Amplitude Adjustments 

4. IF Amplitude Adjustments 
The If' Ampl itude Adjustments consist of the Cal Osc illator Amplitude adjustment and the 
Refe rence 15 dB Attenuator adjustment. 

Assembly Adjusted 

A4 Log Amp/Cal Osci llator 
A5 I F Assembly 

Related Perfonnance Tests 

IF Gai n Uncerta inty Test 
Scale Fidelity Test 

Equipment 

Frequency Syn thesizer .... .. . .. . . . . •.. • . .. .. . . . •.. , • . ... . ........ HP 3335A 

Adapters 
Type N (m) 10 BNC (I) . 

Cables 
DNe, 122 em (48 in) 
Test Cable 

~ O/N .. ,,~~ FREOUENCY 
I<'H INP UT ' SYNTHESIZ ER 

. . .. . 1250-1476 

... ... . . .......•. . . . ..... . .... . . . . .. .. . ... . HP 10503A 

, , 

, 
, 
, 
, 
J 

TEST CA8lE - ~ - - - - - ~ - - - - ~ - - ~ ~ - ~ ~~ ... 

ADAPTER 
BriC CAO LE 

SPECTRUM 
ANAL YZER 

" r== 
0 
0 
v 
• • ","", 

. .... 85680-60093 

, 
, 
, 
, 
, 

AS " B OARD 
c[} . B8 I!Il 8 8 = 883 " " IUP UT gOOOOD : I " "Q ~IXlJB 0 00 ouTPUT "'" 

l OG AMP/ 

80C C-'Bl E 

~ooc DC 00 
~30D DC 00 
0(10 0 DC OQ 

TO MHz RU 0 00 0 
IN/OU T 000 0 DO D C 

I V CA 
, A5 J3 ' 

L OSC I LLATOR 

" A' 
SK T6 

Figure 2-6. IF Amplitude Adjustment Setup 
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A5 IF A 4 L OG AMP 

C707 J9 
J9 

J7 

I 
R8 26 

R445 J2 
J5 _D J8 

J8 J 10 __ J5 

(REVISION (RE YI Slo r< 
CONNECTOR) CONNECTOR) 

J 1 
J7 --D J11 
J6 J< 

R 5 4 4 
J • • / 

J3 / 
J 3 

R 53 1 . 

Figure 2-7. IF Amplitude Adjustment Locations 

A4 Log Amp/Cal Oscillator Amplitude Adjustment 

This adj ustment sets the output amp litude of the A4 Log Am p/Ca l Oscillator and the 
absolute amplit ude of the reference IS dB attenualor. 

The output of the A4 Log Amp/Cal Osci llator is adjusted so that a-55 dBm signal 

S ... I90 

applied to the 10.7 MHz IF input on the AS IF assembly (A5J3) causes a displayed signal 
of -60 dBm. The effect of this adjustment is visible on ly after the AD] CURR IF STATE 

sequence is complete. ADJ CURR IF STATE causes the IF gai n adjustment to use the "new" 

output amplitude from the A4 Log Amp/Cal Oscillator. When the adjustment sequence 
is complete, the result of the adjustment should cause the -35 dDm signal at A5J5 to be 
displayed at -60 dBm. 

This procedure also sets the attenuator of the reference 15 d D attenuator so that a source 
amplitude change of 50 dB combined with a spectrum analyzer reference level change of SO dB 
displays an amplitude difference of 50 dB. 

Note The IS dB Reference Auenuator adjustmem is preset at the factory and need 
not be done if the entire AS IF assembly is replaced. 
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4. IF Amplitude Adjustments 

Procedure 

I. Set the H P 8560A UIEil switch to off. Remove the analyzer cover and place the analyzer 
in the service position as illustrated in Figure 2-6. See Figure 2-7 fo r adjustment location. 

2. Disconnect W29, violet coax cable, from A5J3. Connect the test cable between A5J3 and 
the 50 0 output of the HP 3335A. Set the HP 8560A (LINE) switch on. 

3. Set the HP 8560A controls as fo llows: 

CENTE RFREQ ...... 10.7 M Hz 
SPAN . . ..... . . .. . 200kHz 
REFLVL .. . .. . -60 dRm 
ATTEN ................ .. ....... ... .. .. . . . .. .... . ..... . .... 0 dB 
dB/ DIV .... . . ..... . . . .. ld B!OIV 
RES BW . . ........ . . ..... . .. . . ... .... ... .. 300kHz 
VIDEO BIY 

4. On the HP 8560A, press (MKR ) (CALI and IF ADJ OFF. 

5. Set the HP 3335A controls as fo llows: 

FREQUENCY 
AMPLiTUDE. 

. . 100 Hz 

. ...... . ..... . 10.7 M II z 
. ............ . -SSdBm 

6. Note the marker value. Ideally it should read -60 dBm +/-.1 dB. 

7. If the marker reads below -60.1 dBm, rotate A4R826 CA L OSC AM PTD one-thi rd tu m 
clockwise for every 0.1 dB below -60 dUm. See Figure 2-7 for the location of A4R826. 

8. If the marker reads above -59.9 dRm, rolate A4 R826 CAL OSC AM PTD one-third turn 
counter clockwise for every 0.1 dB above -60 d Bm. A change in the displayed amplitude 
wi ll not be seen at this point. 

Note If A4 R826 has inadequate range, refer to "Inadequate CAL OSC AM PTO 
Range" in Chapter 9. 

9. Press ADJ CURR IF STATE . After allowing the analyzer time to complete the 
adjustments, the displayed amplitude and marker read ing should change. 

10. Repeat steps 7 and 8 unti l the marker reads -60 dB m +/-.1 dB. 

11. Disconnect the test cable from A5J3 and reconnect W29 to A5J3. 
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AS Reference Attenuator Adjustment 

12. Set the HP 3335A (AMP LITUDE) to -60 dB m. 

13. Connect a BNC cable between the 50 n output of the HP 3335A and the HP 8560A 
IN PUT SOil. 

14. On the HP 8560A, press (CA L) and REF LEVEL ADJUSf. Use the front-pane l knob or step 
keys to place the peak of the displayed signal 3 dB to 5 d13 below the reference level. 

15. On the HP 8560A press [PEAl( SEARCH! and MARKER DELTA. Set the analyzer reference 
level to - 10 dBm. 

16. Change the HP 3335A ( AMPLITUDE) to -10 dBm. 

17. On the H P 8560A press I CAL I. 

18. Note the AMKR amplitude. Idea lly, it should read 50.00 dB +/-.1 dB. 

19. If the AMKR amp litude is less than 49.9 dB, rotate A5 R343 (15 dB ATTEN) one-half 
tum counterclockwise for each 0. 1 dB below 50.00 dB. If the AMKR ampl itude is greater 
than 50.1 dB, rotate A5R343 one-half tum clockwise for each 0. 1 dB above 50.00 dB. Do 
not adj ust ASR343 more tlmn five turns before corllinlling with the next step_ 

20. On the HP 8560A press ADJ CURR IF STATE. Note the AMKR amplitude reading. 

21. Set the HP 8560A reference level to -60 dB m and press IMKR ) and MARKERS OFF. 

22. Repeat steps 12 through 21 unti l the AMKR ampl itude reading is 50.00 dB +/-.1 d B. 

AS Adjustment Verification 

23. On the HP 8560A, disconnect W29 from A5J3 . Connect the test cable between ASJ 3 and 
the 50 n output of the HP 3335A. 

24. Set the HP 8560/\ reference level to - 10 dBm. 

25. Set the HP 3335A (AMPLITU DE) to -5 dDm . 

26. On the HI) 8560A press (MKR) and MARKER NORMAL. 

27. The MARKER am plitude shou ld read -10 dBm +/-. 13dS . If the readi ng is outside of 
th is range, repeat steps 4 through 2 1. 

28. On the HP 8560A, reconnect W29 to ASJ 3. Press ( PRESET ) and set the controls as fo llows: 

CENTE RFREQ 
SPAN 
REF LVL ....... . 
RES BW 

... 300 MHz 
........ 0 Hz 

........ - 10 dBm 
. . 300kHz 

29. Connect a BNC cable between the HP 8560A CAL OUTPUT and INPUT 500. 

30. On the HP R.'i60A, press CMKRJ (CAl.) and REF I.VI. ADJ _ 

3 1. Use the knob or step keys to adjust the REF LEVEL CA L setting unlil the MKR reads 
- 10.00 dBm +/- .1 dB. 

32. On Ihe HP 8560A, press Sf ORE REF LVL . 
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5. DC Log Amplifier Adjustments 

5. DC Log Amplifier Adjustments 
There are three DC Log adjustments; Limiter Phase, Li near Fidelity, and Log Fidelity. 

These adjustment need onl y be done under the following conditions: 

Limiter Phase 

Linea r Fideli ty 

Only if a repair is made to blocks F, G, H, I, or J. 

Only if a repair is made to blocks C, D, F, G, H, I, J, K, 0, tF Ga in 
Accuracy, RBW switching, or Log Fidelity. 

Log Fidelity Only if a repair is made to blocks D, F, H, K, IF Gain Accuracy, RBW 
switch ing, or Log Fidelity. 

If multiple adjustments are required they should be done in the fo llowing order: 

1. Limiter Phase 

2. Linear Fidel ity 

3. Log Fidelity 

All adjustments should be made wi th all of the shields on and on ly after allowing at least a 
20-minute wann up. 

Assembly Adjusted 

A4 Log Amplifier 

Related Performance Tests 

IF Gain Uncertainty Test 
Scale Fidel ity Test 

Equipment 

Frequency Synthesizer .. .. ••.• ...... .. .. .. .. . . . .. .. ... •. . . .. ..... HP 3335A 

Adapters 
Type N (m) to BNe m .. .. .... .. .. ... ... ... .. ... ...... .... ....... 1250-1 476 

Cables 
nNC, 122 em (48 in) 
Test Cable .. . 

A4 Limiter Phase Adjustment 

... HP 10503A 
. .... 85680-60093 

This adjuslmenl consists of adjust ing A4R445 for maximum on screen am plit ude under the 
fo llowing conditions. 
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Procedure 

I. Set the HP 8560A (LINE I switch to off. Remove the analyzer cover and place the analyzer in 
the service pos ition as illustrated in Figure 2-6. See Figure 2-7 for adj ustment location. 

2. Connect the HP 3335 50 n output to the HP 8560A 50 n input. Set the HP 8560A (LINE) 
switch on. 

3. Set the H P 8560A controls as fo llows 

CENTE RF REQ 
SPAN 

· ... 15 MHz 
... .. 0 

· -10 dBm 
. ..... ldBIDIV 

REF LVL . . 
dB/DIV 
RES BW 
IF Adj ust . 

........ ...... .. ........... . ..... . . 300kHz 
. . .• . . . ... ... . .... . .. . .. .. . ........... off 

4. Set up an HP 3335A as fo llows: 

FREQ UENCY . ..... . . ... . . . . ... . ... 15 MHz 
AMP LITUDE ............. . . ...... -18dBm 

5. Press rCAl I, ADJ CURR IF STATE, wait for the analyzer to complete adjustments then press 

IMKR J. 

6. Adjust A4R445 for maximum on-screen amplitude. Refer to Figure 2-7 for the location of 
A4R445. 

A4 Linear Fidelity Adjustment 

This adjustme11l consists of adjusting A4R.544 until the delta marker reads -40 dB under the 
fo llowing conditions. 

Procedure 

I. Set the HP 8560A (LINE) switch to ofT. Remove the analyzer cover and place the analyzer 
in the service position as illustrated in Figure 2-6. See Figure 2-7 fo r adjustment locat ion. 

2. Connect the HP 3335 50 n outpu t to the HP 8560A 50 n input. Set the HP 8560A rllNE ) 
switch un. 

3. Press [PRESET ) (AMPLITUDE I, LINEAR, MORE 1 of 3, AMPD UNITS l dBm , (CAL J, 

IF AD) OFF. 

4. Set the HP 8560A controls as follows: 

· ... 15 MHz CENTERFREQ 
SPAN 
RES BW 
REF LVL .. 

... . .......•.•. . .... ...•. . . . . ... .. .... . . .. ...... 5 MHz 
............ ...•....... ...... . ... . ... 300kHz 

.... .... ....•. . .. . .. . . .. .. . . . ... -10 dBm 

5. Set up an H P 3335A as follows: 

FREQUENCY ............................. • .... ... ..... . ...... 15 MHz 
AMPLITUDE ........ ... .......... . •• ••.............••....... -18dBm 

6. Press !PEAK SEARCH!. MARKER DELTA 
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5. DC Log Amplifier Adjustments 

7. Reduce the input power by 40 dB , to -58 d Bm ( use an attenuator or a source with a 
good relati ve amplitude accuracy) . 

8. If the signal is lower on the screen than expected (della marker reads a change of greater 
than 40 dB, such as -4 1dB) then adjust A4 R544 (see Figure 2-7) for an even lower level 
and press ICALI, ADJ CURR IF STATE. Allow sufficient lime fo r the analyzer 10 complete 
the adjustme nt. 

9. If the signal is higher on the screen than expected (delta marker reads a change of less 
than 40 dB , such as reads -39 dB ) then adj ust A4R544 fo r an even higher level signal and 
press ICAl l, ADJ CURR IF STATE Allow sufficient time for the analyzer to complete the 
adjus tme nt. 

10. Repeat the adj ustment and adj ust current state until the delta marker reads -40 dB 
±2 dB. 
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A4 LOG Fidelity Adjustment 

This adjustment consists of adjusting A4R531 until the error is adjusted to zero. 

Procedure 

I. Set the HP 8560A (LINE) switch to ofT. Remove the analyzer cover and place the analyzer 
in the service posi tion as illustrated in Figure 2-6. See Figure 2-7 for adjustment location. 

2. Connect the HP 3335 50 Sl output to the HP 8560A 50 Sl input. Set the HP 8560A (LINE) 
swi tch on. 

3. Press ( PRESET I, [cALI, IF ADJ OFF , ADJ CURR LF STATE 

4. Set the HP 8560A controls as follows: 

CEN TERFR EQ 
SPAN .. . ... . 
RES BW 

.............• . . . ... . ... .. . ... . . ..... .. 15 MHz 
... . . . .. . . . .. . . . .. . . .. . . . . .. . . .. . . . .. .. . . ... .. . . .. D 

. . .. .... .. .. . .. .. . .. .. ..... . . .. .. . 3OOkHz 
REF LVL .. . .... ... . . . .. . . ... . .. . . ..... . . . .. .. - 10 dBm 

5. Sel up an H P 3335A as fo llows: 

FR EQUENCY . . . .. .. ... 15 M Hz 
AMPLITUDE ..... . .. ..... - 10 dBm 

6. Press IMKR J, MARKER DELTA and decrease the source power to -26 dBm . 

7. Calcuate the error. The error = Della Marker reading + 16 ( in dB ). 

8. Set the source power to -10 dB m . 

9. Adjust A4R531 (see Figure 2-7) to read two times the error, press ICAl l, 
AD) CURR IF STATE. 

10. Repeat to check. Readjust as necessary to get error adjusted to zero. 
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6. Sampling Oscillator Adjustment 

6. Sampling Oscillator Adjustment 

Assembly Adjusted 

AI5 RF Assembly 

Related Performance Test 

There is no rela ted perfonnance test for this adjustment procedure. 

Description 

The phase detector bias is adjusted for 1.8 Vdc. The sampling osc il lator tank circuit is 
adjusted for a tuning voltage of 0.9 Vdc when the osc illator is set to 288 MHz. The voltage 
moni tored is actually the tuning voltage divided by 4.05. A coarse-tune procedure is also 
included, but should on ly be necessary when the coaxial resonator is replaced . The power and 
match of the sampling oscillator signal 10 the A 15A2 Sampler are also adj usted. 

SPECTRUM ANAL YlER 

DI GITA L VOLTMETER ~-A '" 

=.;.;~:;~::~ 8.~ 
0" ... 1( 51 L (~DS f R(OU( NocY 

Q C:: "' '''C'''QQDD~ 
CO'HROL 

Q "''''OCOCCDO D "' .. 
" ' ~ ~~ 

Figure 2-8. Sampler Adjustment Setup 

Equipment 

illl 
• 
0 

gO oO OO 
aO OD 0000 
DO DD OD CO 
':JQDO DO DO 

aD ~ o 
n n nn DO 00 

IJ 
_ eo 

BOARD 
PROP 

An asterisk ("') indica tes equipment used on ly for the coarse-tune procedure. 

Digita l Vo ltmeter 
DVM Test Leads 
Frequency Counter'" .. . ..•• . . .. •.. . .. . . •. .. . .. . . • • . . . •• . . . . . .. ... 
Active Probe'" ..... .. . .. • . .. . .. . . . • .. ... . . • • .. . • ... . . .. ..• . . 
Power Supp ly· ...... .. .. . . . .. . .... . .. . . .. . ..... . . . . . . .. . 
I M11 Resistor'" ... .. ... .. ... ..• . .. ... ... ... .... . . • . ... .. . 

Adaplers 

HP 3456A 
HP 34118A 

HP 5343A 
HP 1I21A 
HP 61 14A 
0757-0080 

Type BNC (I) 10 BNC (f)· ..... .... ....... .. .... . .. . .. . .... . .. .... 1250-0059 

ClilJ les 
BNC , 122 em (48 in)' . HP I0503A 

SK 17 
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Procedure 

I. Set the HP 8560A (LINE! switch to otT and disconnect the line power cord. Remove the 
analyzer cover and fo ld down the AI5 RF and AI4 Frequency Control assembl ies. Prop 
up the AI4 Frequency Control assembly. Reconnect the line power cord and set the (LINE) 
switch on. Connect the equipment as illustrated in Figure 2-8. 

2 . Press (PRESET ! on the HP 8560A and set the controls as fo llows: 

CENT ER FREQ 
CF STEP. 
SPAN 

. .... 66 1 MHz 
. .. 30 MHz 

. . . . ... 0 Hz 

3. Set the HP 3456A controls as follows: 

FUNCTIO N 
RANGE . 

. .. DCVOLTS 
. .... .lOV. MAN UA L 

Phase Detector Bias Adjustment 

4. Connect the negat ive DVM lead to A15J200 pin 6, and the positive lead to A 15J200 pin 
IS . 

5. Adj ust A 15R4S3 PH ASE DET BIAS for a DVM reading of + 1.8 fO.02 Vdc. 

Sampling Oscillator Fine-Tune Adjustment 

6. Connect the positive DVM lead to A l SJ200 pi n 13. Leave the negative DVM lead 
connected to A 15J200 pi n 6. 

7. Adjust A15C21O VCO RANGE for a DVM reading of +5.18 ± O.05 Vdc. 

Note If A 15C21 0 cannot be adjusted for 5. 18 Vdc, perfonn the coarse-tune 
adjustment located at the end of thi s procedure. 

Power and Sampler Match Adjustments 

8. Connect the negative DVM test lead to AlSJ400 pin 6, and the positive DVM test lead to 
A15J400 pin I. 

9. Press ( fREQUENCY ! and set the HP 8560A center frequency to 5 11 MHz. Thi s sets the 
sampling oscillator to 288 MH z. 

10. Adjust A15ClOO SMPL MATC H I to peak the voltage d isplayed on the DV M. 

Note If a peak cannot be obtained, the sampli ng oscillator power might be too low. 
Adjust A l SR237 SMPL PWR ADJ clockwise one-e ighth turn and repeat step 
10. If necessary, continue increasing the oscillator power, but do not allow Ihe 
displayed voltage 10 exceed +3 Vdc when peaked. 

I I. Adj ust A15R237 SMPL PWR ADJ to set the displayed voltage to +0.9 fD.2 Vdc. 
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6. Sampling Oscillator Adjustment 

12. Record the displayed voltage in Tab le 2- 11 as the displayed voltage for the sampling 
oscillator frequency of 288 MHz. 

13. Press (fREQUENCY ) on the HP 8560A. Use the step keys to set the analyzer center 
frequency to the frequencies listed in Table 2-11. At each listed frequency, record the 
displayed voltage in the table. 

14. If the difference between the maximum and minimum voltages is less than 0.50 V, and all 
voltage readi ngs are between +0.5 and +2.5 Vdc, proceed to step 19. 

15. Locate the center frequency at which the voltage is lowest. Use the (!) and C!J keys to sel 
the HP 8560A 10 thi s frequency. 

16. Readjust SMPL MATCH I to set the displayed voltage to 0.8 ±O.l Vdc. 

17. Move the positive DVM test lead to A15J 400 pin 3. 

18. Set the HP 8560A center frequency to 511 MHz. 

19. Readjust A15R237 SM PL PWR AD) if necessary, until the voltage at A15J400 pin 3 is 
-0.5 to -2.5 Vdc and the voltage at A 15J400 pin I is -0.5 to i-2.S Vdc. 

20. Disconnect the DVM probes from A 15J4DO. 

Note 

Coarse-Tune Adjustment 

This adjustment should be necessary only if the coax ial resonator 2200 has 
been replaced or if there was insufficient range in the Sampling Oscillator 
Fine-T une Adj uslment. 

POWER 
SUPPLY 

fREQUENCY 
COUNTER 
~ 

, I 

mggLO! 
c~ ooo 0 

'OH,-
~000J;-: 

ADAPTER SPECTRUM '" ... ANALYZER 
,<",DO FR[QU(NCY ( 

11 ACT'V[ COr>fllOl. ~ 

I !t(lA.'I.D 
PROP 

PIlOS[ ,~ • -.. () . 0 
0 . • .... OSE 0 ,,,"e< , 
• , ~ODIlDD 

OVlo4 rEST UADS Da a~ DO 00 
DODD DO 00 

Al~ Rf I 
0000 DO 00 In, aODO DODD DO gU SK U 

Figure 2-9. Coarse-Tune Adjustment Setup 

21. Set the HP 8560A (UNE ) switch off and remove the top shield over the sampling osci llator. 
Connect the equipment as shown in Figure 2-9. 

22. Remove any existing shorts from the exposed center-conductor of coax ial resonator 2200 
to the ground plane. 
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23. Set (he HP 61 14A Power Supply for a 21 Vdc output ±O.2 V. Connect the positive supply 
lead to X201 pin 1 and the negative supp ly lead to X20 1 pin 4. 

24. Connect the active probe to TP20 I. 

25. Set the H P 8560A [LINE] swi tch on and set the contro ls as follows: 

CENTE RFREQ ... ... ..... . ............. .. ............ .. ..... 661 MHz 
SPAN ....................... . . ........... •• ............. 0 Hz 

26. Set the HP 5343A Frequency Counter as fo llows: 

SAM PLE RATE . ...... . .... . ..... Counterclockwise 
500- MO SWITCH .. . . ...... .. . . .. 500 
10 Hz-SOO MHz/SOO MHz-26.S Gil, SWITCH 
RESOLUTION . 

10 Hz-SOO MHz 
. . 100 kHz 

27. Starting at the end of 2200 nearest X20 1, sholl the center conductor to a hole in the 
ground plane with the lead of a I Mf! resistor (HP part number 0757·0059) until the 
frequency counter reads 298 MHz ±4 MHz. 

28. Once the proper tap has been fo und, so lder the resistor lead to the ground plane and the 
center conductor of 2200. Cut away the rest of the resistor. 

29. Remove the power supply leads and the active probe. 

30. Set the HP 8560A (LINE) switch ofT and reinstall the top shield. Set the (UNE I switch on. 

31. Repeat the procedure beginning at step 2 for the remaining center frequencies listed in 
Table 2·11. 

Table 2·11 . Sampling Adjustments 

Center Sampling Displayed Voltage (Vdc) 
Frequency Oscillato 

(MH,) (MH,) 

1st Trial 2nd Trial 3rd Trial 4th Trial 5th Trial 

361 280 

45 1 284 

48 1 286 

511 288 

541 290 

571 292 

601 294 

631 296 

661 298 
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7. YTO Adjustment 

7. YTO Adjustment 

Assembly Adjusted 

AI4 Freq uency Contro l Assembly 

Related Perfonnance Tests 

Frequency Span Accuracy 
Frequency Readout Accuracy and Frequency Count Marker Accuracy 

Description 

The YTO main co il adjustments are made with the phase-loc k loops disabled. The YTO 
endpoints are adjusted to bring these points with in the capture range of the main loop. The 
YTO FM coil is adj usted to place the 300 MH z CA L OUTPUT signal at the center vertica l 
gralicul e in a 20 MHz span. 

FREQUENCY 
COUNTER 

, , 
00: 000 o . ~~~ m _ ., 
c:> 0 uGO 0 

:soo "')01: -
2f> .:S eHz 

SPECTRUM 

A~ '" ADAPTER 
.0 _ 

SMA CABLE OUTPUT 0 

0111 
• L~ 'NPur 

ADAPTER ~o Q "0-000 
OCCD 00 DO 

AI4 FREQ CONTROL SUS gg gg 
o 0 O~ 

0000 0 0 ~o 

AIS RF 

Figure 2·10. YTO Adjustment Setup 

Equipment 

Microwave Frequency Coun ter . ....• • • ............ . ...... HP 5343A Option 00 1 

Adaplers 
Type N (m) to BNC (I) ............................ . 
Type N (I) to APC 3.5 (I) (Option 026 only) . ... ..... . 
APC 3.5 (Q to APC 3.5 (I) ... .... .... .... .. . 

Cables 

. 1250-1476 

.1250·1745 

.5061 . S~1l 

BNC, 122 em (48 in ) ..... .. ... .. .. ... ..... .. .... . .. .... .. .. . HP 10503A 
SMA , 61 em (24 in) . .. . ...... .. ...... . .. .... ... .... .. ..... ..... ... 8120· 1578 

SK I ~ 
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Procedure 

Note This adjustmen t cannot be performed if the analyzer preselected external 
mixer mode is selected. 

YTO Main Coil Adjus tments 

I. Set the HP 8560A IliNE I switch off. Remove the analyzer cover and fold down the AI5 RF 
and AI4 Frequency Control assemblies. 

2. Disconnect the 50n termination from the 1ST LO OUTPUT. Connect the equipment as 
shown in Fi gure 2-10. Set the (LINE) switch on. 

3. Move the jumper on A 14523 from the NORM position (pins 1 and 2 jumpered) to the 
TEST position (pins 2 and 3 jumpered). 

4. On the H r 8560A, press the fo llowing keys; 

(CONFIG I EXT MXR UMPR 

( AUX CTRl l (EXTERNAL JoIIXER) LOCK HARMONIC 6 Gil 
{SPAN I ZERO SPAN 

(FREQUENCY) CENTER FREQ 18.8893 {GH, Ii SGl SWP I. then press 

(SAVE I SAVE LOCK OFF SAVE STATE STATE O. Press (FREQUENCyI35.7493 IGHl l 

(SAVE) SAVE STATE STATE 1 • then press (R ECAll I RECALL STATE STATE O. 

5. On the HP 5343A, press @ill 7 and set the controls as follows: 

SAM PLE RATE . . .. . . . . . . . . . .. . . . . ... ... . .. .. . . Fully Counterclockwise 
10 Hz-SOO MHz/oOD MHz-26. S Gllz SWITC H ... SOO MHz-26.S Gil, 

6. Adjust A14R93 3.2 Gllz fo r the appropriate frequency counter reading of 3.200 Gllz 
± l MH z. 

7. On the HP 8560A, press STATE 1. 

8. Adjust A14R42 6.01 GHz for a frequency counter reading of 6.01 0 CHz ±1 MHz. 

9. On the HP 8560A, press STATE O. 

10. Repeat steps 6 through 9 until both of these interacting adjustments meet thei r 
tolerances. 

II. Place the jumper on A14523 in the NORM position (pins I and 2 jumpered). 

12. Disconnect the SMA cable from the 1ST LO OUTP UT jack and reconnect the 50n 
terminat ion on the 1ST LO OUTPUT. 
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7. YTO Adjustment 

YTO FM Coil Adjustments 

13. On the HP 8560A, press (PRESET! and set the controls as follows: 

CENTE R FREQ 
SPAN 

. ...... 300 MHz 
. ..... ... 20 MHz 

14. Adjust A14R76 FM SPAN until the 300 MHz CAL OUTPUT SIGNAL is aligned with the 
center venical graticule line. 
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8. First LO Distribution Amplifier Adjustment 

Assembly Adjusted 

AI4 Frequency Con tro l Assembly 

Related Performance Test 

First LO OUTPUT Amplitude 

Description 

The gale bias for the A7 LO Distribution Amplifier is adjusted to the value specified on A7. 
LO AMPTD is adjusted so that the LO SENSE voltage is 6 mV more negative than the value 
specified on the A 7 LODA label. 

MEASU RING RECEIVER SPECTRUM 
ANALYZER 

0 ; : I I •• ·D 

POWER SENSOR , ...... ijCHlClCl O ~ gggg 0 
• • !=' 0000 

'" " 0 
" 0 0 ~ CI O OcO 0 OUTPU T , 

• I • 0"'" TEST lE,t,OS g O oODD 

D IGI TAL VOL TMETER 

FRED I 
0000 DD 0 0 
DOD D on nn 
0000 no 00 

"'1 ~ D D 00 

"'cc"'''; •• 0 
CONTROL 000000 ao 

II . 
eo co ...... c •• " 1~ RF 

OOOClOClCC;. "1"'11 0.,,,,""''''' .. 0 •• 

Figure 2-11. First LO Distribution Amplifier Adjustment Setup 

Equipment 

Measuring Receiver 
DVM ..... ... ... ... . 

HP 8902A 
HP 3456A 
HP 8485A 
HP 34 118A 

Power Sensor 
DVM Test Leads 

Adapters 
Type N (f) to APC (m) . .. . .......... . ... .. .. .... ..... . .. . . .. .... 1250- 1750 

Procedure 

SK 110 

l. Sel the HP 8560A (LINE) switch off and disconnect the line cord. Remove the cover and 
fo ld down the Al5 RF and AI4 Frequency Contro l assem blies. Reconnect Ihe line cord. 

2. Remove the 50n termi nati on from the 1ST LO OUTPUT. 

3. Connect the positive lead of the DVM probe 10 pin 15 of A1 4J1 8. Connect the DVM 
ground lead to pin 6 of A14J18. See Figure 2·1 1. 
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S. First LO Distribution Amplifier Adjustment 

4. Set the HP 3456A controls as follows: 

FUNCTION 
RANGE. 
RESOLUTION .. 

5. Tum the HP 8560A I LINE ) switch on. 

DCVOLTS 
. . 10 V 

. ...... lmV 

6. Adj ust A14R628 GATE BIAS for a DVM reading wi thin 5% of the GATE BIAS voltage 
printed on the A 7 LO Distribution Amplifier label. 

7. Zero and ca librate the HP 8902A/HP 8485A in LOG mode (power levels read in dB m). 
Enter the power sensor I Gll z Ca l Factor into the HP 8902 A. 

8. Connect the power sensor to the 1ST LO OUTPUT on the HP 8560A. 

9. On the HP 8560A, press (PR ESED (S PAN) ZERO SPAN (FREQUENCY ) I. 0893 IGHd . 

10. Connect the positive DVM lead to AI 4J18 pin 13. 

11. Note the LO SENSE voltage printed on the A7 LODA label. Adj ust A14R621 LO 
AM PTD until the DVM reads 6 mV more negative than the LO SENSE voltage printed 
on (he A 7 LaDA label. For example, if the LO SENSE voltage is -170 m V, adjust 
A l4 R621 until the UVM reads -1 76 mV . 

12. Check that the HP 8902A power level reads greater than +15.2 dB m. 

13. Disconnect the power sensor from the 1ST La OUTPUT and reconnect the 50n 
termination. 

14. Disconnect the DVM leads from A14J18. 
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9. Tracking Generator Power Level Adjustments 

Assembly Adjusted 

A I 0 Tracking Generator Assembl y 

Related Performance Test 

Absolute Amplitude and Vern ier Accuracy 

Description 

The AIO Tracking Generator has two adjustments for setting the output power. AlOR13 
-\0 dB ADJ sets the power level when the TRK GEN RF POWER is sel to - 10 d Bm and 
AlO R1 8 0 dB ADJ sels the power level when the TR K GE RF POWER is sel to 0 dDm. 
The - 10 dB ADJ acts as an offset adjustment while 0 dB ADJ acts as a gain adjustment. 

These adjustments are set in the factory for a 10 dB difference in output power between 
the - 10 dDm and 0 dDm TR K UEN RF POWER settings. When instal ling a rep lacement 
tracking generator, it shou ld only be necessary to adjust -10 dB ADJ (the offset adj ustment) 
to account for variations in cable loss from the tracking generator to the RF OUT 50 f! 
connector. Thi s adjustment is done at a 0 dBm TRK GEN RF POWER setting. Thi s ensures 
that the absolute power level with a 0 d Bm TRK GEN RF POWER setting is 0 dBm with 
linle effect, if any, on the vernier accuracy. 

In some cases, the power level at the -10 dBm TRK GEN RF POWER setting might be out 
of tolerance. [n such cases, the -10 dB A DJ is set at a TRK GEN RF POWER of -[0 dBm 
and the 0 dB A DJ is set at a TRK GEN RF POWER of 0 dUrn . These two adjustments must 
be iterated unt il the power level at the two settings are within the given tolerance. 

Equipment 

Measuring Receiver. . . . . . . . . . . . . .•. .. .. . . . . . . . . ... HP 8902A 
Power Sensor ............. • ...........• . .....•... . . ............. HP 8482A 

Ca ble 
Type . 62 em (24 in.) ...... ... . . .. .. . .. . . . .. ...... ... . ... ... .. HP 11500B/C 

Procedure 

I. Set the HP 8560A LINE switch off. Remove the analyzer'S cover and place the analyzer in 
the service position as illustrated in Figure 2- 12. 
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9. Tracking Generator Power Level Adjustments 

MEASURI NG RECEIVER 

c: : 

· 10 "0 " DJ 

POWER SENSOR 

"" 0 TR"'CK 

" " 
., 

o e~ "-DJ 

SPECTRUM ANALYZER 

Rr ()t)1 ,,, 

SJ 11 

Figure 2-12. Tracking Generator Power Level Adjustments Setup and Adjustment Locations 

2. Connect the Type N cable between the RF OUT son and RF INPUT son connectors on 
the HP 8560A. 

3. Press (PRESET) on the HP 8560A and set the controls as follows: 

CENTER FREQ 
SPAN . . . ..... . 

. .. 300 MHz 
. ..... . . . .. 0 Hz 

4. On the HP 8560A, p resslM KR I, IAux CTRl 1,.TRACKING GENRATOR, SRC PWR ON, @' a.nd 

Idem I. 

5. On the H P 8560A, press MORE 1 OF 3 , TRACKING PEAK. Wai t for the " PEAKING" 
message to disappear. 

6. Zero and calibrate the measur ing receiver/power sensor combina ti on in log mode (power 
levels readout in dRm). Enter the power sensor's 300 MHz Cal Factor into the measuring 
receiver. 

7. Disconnect the Type N cable from the RF OUT 50n and connect the power sensor to the 
RF OUT SOil. 

8. On the HP 8560A, press @' (dam I, and ISGl SWP I. 

9. Adjust AIOR13 -10 dB ADJ for a 0 dBm +/-.O:dB reading on the measuring receiver. 

Adjustment Procedures 243 



9. Tracking Generator Power Level Adjustments 

10. Set the TRK GEN RF PO WER to -1 0 d Dm. Note the power disp layed on the measuring 
rece iver. 

Power at -10 dBm Selling _____ ~dBm 

11. Proceed with steps 12 through 14 only if the power level noted in the previous step was 
outside th e range of -10 dBm +1-.23dD. 

12. With the TRK GEN RF POWER set to -10 d Bm , adj ust AlOR13 -10 dB ADJ for a 
-10 dB m +/-.1 dB read ing on the measuring receiver. Refer to Figure 2-12 fo r adjustment 
locat ion. 

13. Sel the TRK GEN RF POWER to 0 dBm. Adjust A tORIS 0 d B ADJ for a 0 dBm 
± 0.2 d B reading on the measuri ng receiver. Refer to Figure 2- 12 for adjustment location. 

14. Repeat steps 12 and 13 until the output power level is within the tolerances indicated at 
both the -10 dBm and 0 dBm TRK GEN RF POWER settings. Adjust -10 d B ADJ 
only with the TRK GEN RF POWER sel to - 10 dD m and adjust 0 d B ADJ on ly with 
the T RK GEN RF POWER set to 0 dBm. 
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10. Frequency Response Adjustment 

Assembly Adjusted 

AI5 RF Assembl y 

Related Performance Tests 

Displayed Average Noise Level 
Frequency Response 

Description 

10. Frequency Response Adjustment 

A signal of the same known amplitude is appl ied to the spectrum analyzer at several different 
frequencies. At each frequency, the DAC controlling the natness compensation amplifiers 
is adjusted 10 place the peak of the displayed signal at the same place on the screen. The 
preselector is centered at each frequency before setting the DAC value. The DAC values are 
stored in EEROM. 

aNe CADLE 

SYNTHES I ZED ! ~REQU(l>eT 
SWEEPER STANOA"D or 

SPECTRU~ 1:0 M;'; I 
ANALYZER 'N/OU' 

~ 
OCXIQO ~ 

Cl ~ .. ~ .. "''' 
Cl ooo""a 

.. . . .... ' 0 uu uuuu Cl =oo",a := o:~~~ O~:; gggg 0"''''0 0 

C>CCI6 :0666 00 Q~ COCO 000 0 

! .0 0 000 ~~~""""~,., "'000"' • DO ""'<> g 

" 
INPUT 

OUTPUT '" 
ADAPTER ADAPTER f 3 

Al'e J . ~ 
e .eu 

ADAPTER 

rl~ .., POWER 
~ SPL ITTER 

;r 

POWER 

MEASUR I NG 
SENSOR 

REeE IVER 

0: : I I " . g 

ooo~o OOCOOO ~ gggg 0 
00000 
~ 0 ? ",, 00 POWER S[N~OR 

cOO ~ oOOCO 0 CA.B lE 5J 1 2 

Figure 2-13. Frequency Response Adjustment Setup 
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10. Frequency Response Adjustment 

Equipment 

Synthesized Sweeper ... ... . . . ... . . ... . .. .. . ... . .. . . . ... . . .... . 
Measuring Rece iver ..... .. • .. ... ... . . 
Power Sensor ....... . .. . •• ... ....• • .. . •• .. . • .. .• • ... ••.... 
Power Sp li tter .. ..•.. . .......... . ....... • . ... . ............. 

Adapters 
Type N (m) to Type N (m) 
Type N (I) to APC 3.5 (m) 
Type APC 3.5 (I) to APC 3.5 (I) 

Cables 

HP 8340A / B 
HP 8902A 
HP 8482A 

HP 11667A 

1250·1475 
1250· 1750 
5061 ·531 1 

BNC, 122 em (48 in ) .... ..... .. .. ..... . ...... .. . .. . ...... . ...... HP 10503A 
A PC 3.5,91 em (36 in ) . ........ . ...................... 8 120·4921 

Procedure 

\. Connect the equipment as shown in Figu re 2·13. Do not connect the HP 8482A Power 
Sensor to the HP 11667B Power Splitter. 

2. Zero and calibrate the HP S902A/HP 8482A combination in log mode (power levels read 
out in dBm) and connect the power sensor through an adapter to the power spl itter. 

3. Place the WR PROT/WR ENA jumper on the A2 Controller assembly in the WR ENA 
pos ition. 

4. Press (PRESET I on the HP 8560A and set the controls as fo llows: 

CEN T ERF REQ .... . .... . ...... 10 MHz 
SPAN .. ... ... .. . . .... .. . .. ... .. .. .. . .. .... .. .... . .. 0 Hz 
RES BW ..... .. .. . .. .. .. .. . .. . .. .. . . 300kHz 
dBlDlV ......................................................... 2dB 

5. Press II NSTR PRESET) on the HP 8340A j B and set the controls as follows: 

CW . .. . . . ... . . . . .. 10 MHz 
POWE RLE VE L . ....................................... 4dBm 

6. On the HP 8560A, press IMKRI(CALJ MORE 1 OF 2 SERVICE CAL DATA, then FLATNESS. 
The current value of the RF Gain DAC should be di splayed in the active function area. 

7. Enter the appropriate Power Sensor Cal ibration fac tor into the HP 8902A. 

8. Set the H P 8340AjB [cw I output to the frequency indicated in the active function area of 
the liP 8560A display. Adjust the liP 8340A/ B POWE R LEVEL for a ·10 d Bm reading 
on the HP 8902A. 

9. On the Hi> 8560A, adj ust the RF Gai n DAC va lue using the front-panel knob or keypad 
un til the marker reads ·\0 dBm +1·.10 dB. 

10. On the HP 8560A, press 0 to proceed to the next frequency. 

II. Repeat sleps 7 through 10 for all low band frequencies. 

12. Press PREV MENU STORE DATA, then YES on the HP S560A. 
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10. Frequency Response Adjustment 

13. Place the WR PROT/ WR EKA jumper on the A2 Controller assembly in the WR PROT 
position. 
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11 . Calibrator Amplitude Adjustment 

Assembly Adjusted 

AI5 RF Assembly 

Related Performance Test 

Calibrator Amplitude and Frequency Accuracy 

Description 

The CAL OUTPUT amplitude is adj usted fo r -10.00 dBm measured directly at the front 
panel CA L OUTPUT connector. 

MEASUR 1 NG '" 
RECE IVER rRE CUO.C. 

CO'HROL~ ~_ ~ 
0: : I I ... " P<ME" 0 ... 0 

SENSOR ADAPTER 0 
""aao QDDoee ~ ~3gg 0 • "Oaa" 

SPECTRUM ANALYZER 

" a '" 0000 '" • • e 0 0 ~ C. Deo O 0 OU TPU T gOnODO 
uooo 00 DO 
0000 00 DO 
DODD 0000 

0000 
tODD 00 ao 

Figure 2-14. Calibrator Amplitude Adjustment Setup 

Equipment 

~- "' BOARD 
PROP 

Measuring Receiver. 
Power Sensor 

. ...... • • . ••................ . . ... ..... ... HP 8902A 
HP 8482A 

Adapters 
Type N (I) to BNC (m) ....... .. . ... ... .. . ..... . .. ... .. .. . ... ..... 1250·1477 

Procedure 

SK 113 

Note The HP 8560A should be allowed to wann up for at least 30 minutes before 
performing this adjuslmenl. 

I. Place the HP 8560A in the service poSItIon shown in Figure 2- 14. Prop the AI4 Frequency 
Control Board assembly in the service position. 

2. Zero and calibrate the HP 8902A/HP 8482A combination in log display mode. Enter the 
power sensor 300 MHz Cal Faclor into the HP 8902A. 
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11. Calibrator Amplitude Adjustment 

3. Connect the HP 8482A through an adapter directly to the HP 8560A CA L OUTPUT 
connector. 

4. Adjust A15R561 CAL AM PTD for a ·10.00 dBm reading on the HP 8902A display. 
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12. 10 MHz Reference Adjustment (Non-Option 003 only) 

Assembly Adjusted 

A IS RF Assembly 

Related Performance Test 

10 MHz Reference Output Accuracy 

Description 

The frequency counter is connected to the CAL O UT PUT, whi ch is locked to the 10 MHz 
reference. Th is yields belter effective resolution. The temperatu re-compensated crystal 
osci llator (TCXO) is adjusted for a frequency of 300 MHz as read by the frequency counter. 

FREQUENCY COUNTER 
~ SPEC TRUM ... ANALYZER , 

~RrOU["'CY 

~ ~ggggg · o ; COIHPOt ~ ( 
:;,g~ ~;: ~ 0 

-0 

l 10 H. ~ ~ 0 

500..-tr 0 

" .. / BOARD 
- PROP 

e'lC C.A3LE : 1'tmIm 
'a-DOD 
~o oo DO DO 

gg gg 88 gg 
OD DO 

9 1( 114 

DODO 00 aD 
Al~ pt 

Figure 2-15. 10 MHz Frequency Reference Adjustment Setup 

Equipment 

Microwave Freq uency Counter .... .. . . .... ... . .• • , . . .... HP 5343A Option 00 1 

Ca bles 
BNG, 122 em (48i n) . . .. ... ... . . ... ....... .. .. ..... .. . .... . .. . . HP IOS03A 

Procedure 

Note Allow the HP 8560A to wann up for at least 30 min utes be fore perfOnll ing 
this adj ustme nl. 

I. Connect the equ ipment as shown in Figure 2-1 5. Prop up the AI4 Frequency Control 
Assem bly. 

2. Set the HP 5343A controls as fo llows: 

SAMPLE RATE ......... ... .... ... ...... .. .. .. .. . ••• ... . .. ... . Midrange 
50il- l Mil SW ITC H . . . ... ... . ... . ...... .. . . .. SOll 
10 Hz-SOO MHz/SOO MH z-26.5 G il , SWITCH . . . . . . . . . . . . . . . 10 Hz-SOO MHz 
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12. 10 MHz Reference Adjustment (Non-Option 003 only) 

3. Press IAUX CTRq. REAR PANEL. and ensure that the 10 MHz reference is set to 

10 MHz INT. 

Note When the 10 MHz reference is set to 10 MHz EXT, the TCXO is not operating 

and wanned up. If the reference is set to 10 MHz EXT , set the reference to 

10 MHz INT and allow 30 minutes for the TCXQ to wann up. 

4. Remove dust cap from A15U302 , TCXO. The dust cap is toward the rear of the HP 8560A. 

5. Adjust 10 MHz ADJ on A15U302 for a frequency counter reading of 300.000000 MHz 
±30 Hz. 

6. Rep lace the duslcap on A15U302. 
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13. Demodulator Adjustment 

Assembly Adjusted 

A4 Log Amplifier Assembly 

Related Performance Test 

There is no related performance test for this adjustment procedure. 

Description 

A 5 kHz peak-deviation FM signal is applied to the INPUT son. The detected audio is 
monitored by an oscilloscope. FM DEMOD is adjusted to peak the response displayed on the 
osc illoscope. 

SIGNAL GENERATOR 

ADAPTER 

" OUTPUT 

OSCILLOSCOPE 

TEST 
C"' BLE 

SPECTR UM 
ANALYZER 

ADAPTER 9 

U R7 1B 
"...,r ~ 

"""" '"' 

Figure 2-16. Demodulator Adjustment Setup 

Equipment 

AM/FM Signal Generator 
Osci lloscope .. . . .. . 

Adapte rs 

-•• 

HP 8640B 
HP 1980A/B 

SKIH 

Type N (m) to BNC (I) (2 requ;red) .... . . .. ... . . .. . . .. .. ... . .... .... 1250·1476 
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13. Demodulator Adjustment 

Ca bles 
. . HP 10503A BNC, 122 em (48 in) 

1: 1 Oscilloscope Probe . . .. .. .. ••.. • . . . . ... .. ••.. • . .. . . . . . .... HP IOO84A 

Procedure 

1. Set the HP 8560A (LI NE ' switch off. Place the analyzer in the service posit ion as 
illustrated in Figure 2- 16. 

2. Connect the 1:1 probe from the oscilloscope Channel I input to A4R718 (the end closest 
to A4J4) . Set the HP 8560A (LINE) switch on. Connect the HP 8640B RF OUTPUT to 
the HP 8560A INPUT 50R. 

3. Set the HP 8640B controls as fo llows: 

RANGE M Hz 
FREQUENCY 
OUT PUT LEVEL 
RF 
AM 
FM 
MO OULAT ION FREQU ENCY 
PEAK DEV IATION 
SCALEFM .... .. .... . 

.. . .. 61·128 
. 100.000 MHz 

.... . · IO dBm 
.. . ..• • ... . ............ . ... ON 

. ...... . ... OFF 
. .INT 

1000 Hz 
. . . .. 5 kH z 

. ... (k/MHz) 

4. Adj ust the HP 86408 FM Deviation vernier for a full-sca le reading on the meter. Set the 
FM to off. 

5. Set the HP 1980Aj B controls as follows: 

CH I . . . . ...... . ... ... .... . .. . ... . . . ... .. . . . .. . . . . . . ... ...... ON 
CH 2 . . . . . . • • .• . . . .• .• • . . • • • . . . . • .•••. • • .• . . . .•. . . . OFF 
CH 1 VOLTS/ DIV .... .. ..... . ...... .... .. .... .. . .... . . . . ... ..... 50 mV 
T IMEBASE. . . . . • ... . . .. . • • . . • . . . . .. .•• • . •• .. . . . . . . . ... MAIN 
CHACOU PLING . . 
SECS/DIV 
TRIGGER. 

. .• ..••.... . .... ... • • ••. ... • .... .. .. . . .... AC 
.. . .. .. .. ... . ... . . . . . ... . .•. .. ... .. .. . .... 1.00 ms/DIV 

H F REJ.. 
TRIGGER CO U PLI N G. 

..• • • . . . ........ INT 
ON 
AC 

6. On the HP 8aODA, press (PRESET ) and set the controls as follows: 

CENTER FREQ . .100 MHz 
SPAN .... ...... . .... • .. ...... .. • . . . . . ... .. .. 5 MHz 
REF LVL . 
RES BW 

. . . . ... . .... . . .... . . .. . · IOdBm 
. . . . . . . . .100 klh 

7. On the HP 8560A, press !PEJ,K SEARCH! MA RKER . CF. Press (SPAN ) ZERO SPAN, then 

fAUX CT Rl) AMj FM DEMOD FM DEMOD ON (TRIG ) and SINGLE. 

S. Set the FM to INT on the HP 8640B. 

9. A I kHz sine wave should be observed on the oscill oscope. 

10. Adjust A4C707 FM DEMOO for a max imum peak-ta-peak response on the osc illoscope. 
See Figure 2-7 for adjustment location. 

Adjustment Procedures 2-53 



13. Demodulator Adjustment 

Note It is possible to do this procedure without an osc il loscope by adj usting 
A1C707 FM DEMO D fo r the loudest audio tone from the internal speaker. 
This adjustment method may give broader and less accurate results than when 
usi ng the oscilloscope to peak the response. 

I I. Set thcHP 8560A (LINE ) switch to off. Disconnect the probe from A4R718. 
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14. External Mixer Bias Adjustment 

14. External Mixer Bias Adjustment 

Assembly Adjusted 

AI5 RF Assembl y 

Related Performance Test 

There is no related performance test for this adjustment procedure. 

Description 

A voltmeter is connected to the HP 8560A IF INPUT with the extemal mixer bias set to off. 
The bias is adjusted for a 0 Vdc output. 

SPECTRUM 
ANALYZER 

Figure 2·17. External Mixer Bias Adjustment Setup 

Equipment 

DVM . . . ...... • • •. ... . .. ... • • , . ...... ... • • , .... . .... • • •..... HP 3456A 

Adaplers 
Type B C (I) to SMA (m) 
Type BNC (f) to dual banana plug 

Cables 
BNC, 122cm (48 ;n) . .... . ...... . ....... . 

Procedure 

..... 1250-1200 
.. . 1251-2816 

. ....... HP 10503A 

5K1 1& 

I. Set the HP 8560A (LINE) switch off and disconnect the ac power cord. Remove the analyzer 
cover and connect the equipment as illustrated in Figure 2-17. Reconnect the power cord 
and set the (LINE) switch on. 

2. Set the HP 3456A controls as follows: 

FUNCTION 
RA NGE . 
RESO LUTION 

.......................... DCVOLTS 
. ... O.IV 
. .. IOOmV 
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14. External Mixer Bias Adjustment 

3. On the HP 8560A press IAUX CTRl I EXTE RNAL MIXER BI AS, then BIAS OFF. 

4. Adj ust A 15R926 EXT BIAS ZERO for a DVM reading of 0.000 Vdc ± 12.5 mV. 
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15. External Mixer Amplitude Adjustment 

15. External Mixer Amplitude Adjustment 

Assembly Adjusted 

AI5 RF Assembly 

Related Performance Test 

IF Input Ampl it ude Accuracy 

Description 

The slope of the flatness compensation ampli fiers is detennined. The user- loaded conversion 
losses for K-band are recorded and reset to 30 dB. A 3 10.7 MHz signa l is appl ied to the power 
sensor and the power level of the source is adjusted for a -30 dBm reading. The signal is then 
applied to the IF INPUT. The natness compensat ion amplifiers are then adjusted (via DACs) 
to place the displayed signal at the reference level. Only the detennination of the Flatness 
Compensation Amplifier slope is perfonned if the HP 8560A has Option 002. 

SYNTHESIZED 
SWEEPER 

6 He c",atC 

SPECTRUM 
ANALYZER 

MEASUR ING 
RECEIVER 

~c:.:. J~~~~=~rrpOWER SENSOR: "" :-c~~~~~l 
:~~:: O O!:l!:lOLl ~ ~~~~ ~f-t::::]5:":-:::g~ 
00 oOCH10 

" 0 coopop '" 00000 ADAPTER 

ATTENUATOR 

Figure 2-18. External Mixer Amplitude Adjustment Setup 

Equipment 

SYnihesized Sweeper ..... . . • .... .. . •• . . . • . . . ... . . • • . .. .• . ....... 
Measuring Receiver ..................... .. ........ . .... .. .... . 
Power Sensor . . . . . . . . ..... . 
50 MHz Reference Attenuator ..... ... _ .... ... . ... . . . .... .... . . . . 

(supplied wi t h HP B4B4A) 

HP 8340A/ B 
HP 8902A 
HP 8484A 

HP I J708A 

;K 117 

Adjustment Procedures 2-57 



15. External Mixer Amplitude Adjustment 

Adapters 
Type N (I) 10 SMA (I) .. . .... . .... .. .. . . .. . •... .. ... . ... 
Type N (m) 10 BNC (I) .......... . .. .. .. . . . .. ... . .. . . .•. .. • . . 
Type APC 3.5 (I) 10 APC 3.5 (I) ... . . . ... . . . . . . . . . .. . . . . .. . . . . . . . 

Cables 
BNG, 122 em (48i n) 
SMA, 61 em (24io) 

Procedure 

.1250·1772 

.1250·1476 

.5061·5311 

HP 10503A 
.. 8120-1578 

I. Set the HP 8560A (UNE ) switch off and disconnect the power cord. Remove the analyzer 
cover and reconnect the power cord. 

2. Set up the equipment as illustrated in Figure 2- 18. Do not connect the SMA cable to the 
HP 8560A. 

3. Move the WR PROT/WR ENA jumper on the A2 Controller assembl y to the WR ENA 
position. Sel the H P 8560A @) switch on. 

4. On the HP 8560A, press IAUX CTRL I EXTERNAL MIXER AMPTD CORRECT , then 

CNV LOSS VS FREQ . 

5. On Ihe HP 8560A, press (CAL I, MORE 1 OF 2, SERVICE CAL DATA, 3RD IF AM P, and 

CAL 3RD AMP GA IN. Wait until the message ADJUSTMENT-DONE appears in the active 
fu nction block. 

Note Perfonn the following steps only if the HP 8560A does not have Option 002. 

6. Press (!) or G) to display the conversion loss value for each frequency listed in Table 2-12. 
Record any conversion loss reading not equal to 30 dB in Table 2-12 at the appropriate 
frequency. 

7. If all conversion loss values equal 30 dB, skip to step 8, otherwise continue to step a. 

a. Refer to Table 2-12 and press (!) or (!J to select a frequency at which the conversion 
loss va lue does not equal 30 dB . 

b. Use the analyzer front-pane l keys to set the conversion loss value to 30 dB. 

c. Repeat steps a and b for all frequencies having a conversion loss val ue other than 
30 dB . 

8. Press ( INST R PRESET I on the HP 8340A j B and set the controls as follows: 

CW ......... . ........... ... ... . .. .. .... . .... 3 10.7 MHz 
POW ERLE VEL . • ... . . . .. ..•. .. . . .... . . . . ..• . ... ... . -30 dBm 
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15. External Mixer Amplitude Adjustment 

Table 2-12. Conversion Loss Data 

Frequency (GHz) 
Conversion Loss (dB) (#30 dB) 

18 
20 
22 

24 

26 
27 

9. Connect the HP 8484A to the HP ll708A a.ttenua.tor already connected to the HP 8902A 
RF Power connector. Zero and calibrate the UP 8902A j HP 8484A combination in log 
mode. Enter the power sensor 50 J\'IHz Cal Factor into the HP 8902A . Connect the power 
sensor, through an adapter, to the SMA cable. 

10. Adjust the HP 8340A ( POWER LEVEl l unt il t he power displayed on the HP 8902A reads 
-30 dBm ±O.05 dB . 

11. Disconnect the SMA cable from the power-sensor jadapter a nd COllllect t he calJle to the 
HP 8560A IF INP UT. 

12. On the li P 8560A, press (CALI HORE 1 OF 2 SERVICE CAL DATA 3RD IF AMP , then 

CAL 3RD AMP GAIN. 

13. Wait until the message ADJUSTMENT-DONE appears in t he acti ve fu nct ion block and press 
EXT MXR REF CAL . 

14. Use the UP 8560A front- panel knob, step keys, or keypad to change t he amplitude of the 
displayed signal until the marker reads 0 dBm ±0.17 d B. 

15. Press PREV MENU STORE DATA and YES on the HP 8560A. 

16. Place the WR PROT j wa ENA jumper on the A2 Controller assembly in the WR PROT 
position. 

Note The following steps shou ld only be performed if you need to replace the 30 dB 
conversion loss values wit.h those recorded in Table 2- 12. 

17. Press IAUX CTRLJ EXTERNAL MIXER AMPTD CORRECT , then CRV LOSS VS FREQ on the 
HP 8560A. 

18. Press (!) or (!) to select frequencies where the coJlvers ion loss value was recorded in 
Table 2-12. 

19. Use the analyzer front panel keys to enter the COIl version loss values recorded fo r the 
frequency. 
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16. Second IF Gain Adjustment 

Assembly Adjusted 

AIS RF Assembly 

Related Performance Test 

IF Input Amplitude Accuracy 

Description 

The gai n of the Second IF (between A15J801 lNT Second IF and the third mixer) is set to 
12dB. 

Note 

Equipment 

This adjustment is necessary after replacing either A15Al Second IF Amplifier 
or A 15UB02 Second IF pad. 

No test equipment or test setup is required for this adj ustment procedure. 

Procedure 

I. Set the HP 8560A (LINE I switch off, disconnect the power cord, and remove the analyzer 
cover. Fold down the A1S RF and AI4 Freq uency Contro l assemb lies. Prop up the A14 
Frequency Control assemb ly_ 

2. Remove the sh ield covering the third converter and A15Al Second IF Amplifier. See 
Figure2-19. 

3. Read the gain pri nted on the A15Al Second IF Amplifier label. Select a value for A15U802 
from Table 2-13 based upon the gain of the Second IF Amplifier. 

4. Reinstall the sh ield on the Al5 assembly. 

5. Perform the Externa l Mixer Amp litude Adjustment. 

Note If the second IF input switch is repai red, there might be insu fficient range in 
the Extemal Mixer Amplitude Adjustment. If this is the case, select a new 
value for A15U 802. Greater attenuation values of U802 wil l lower the signal 
amplitude, and lower atten uation va lues w ill inc rease the signal ampl itude. 
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16. Second IF Gain Adjustment 

~~ ~15Al 

(8ENEATH SH , ELO) 

51( 11 8 

Figure 2·19. Location of A15A1 
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16. Second IF Gain Adjustment 

Table 2-13. A 15U802 Values 

Second IF Ampli fier U802 Value Second IFA Pad 
Gain Range (dB) (dB) Part Number 

13. [ to [4.2 1 0955-0308 

14.3 to 15.2 1 0955-0309 

15.3 10 16.2 J 0955-0310 

16.3 to 17.2 4 0955-03 [ 1 

17.3 10 18.2 5 0955-0312 

18.3 to 19.2 6 0955-03 [3 

19.3 to 20.2 7 0955-0314 
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17. Signal 10 Oscillator Adjustment 

17. Signal 10 Oscillator Adjustment 

Assembly Adjusted 

AIS RF Assembly 

Related Performance Test 

There is no related pe rformance test for this adjustment procedure. 

Description 

The frequency range of the 298 MHz Signal ID Osci llator is detennined by counting the 
10.7 MHz IF as A15C629 is rotated through its range of adj ustment. The Signal ID Oscillator 
is then set to the frequency determined by the following equation: 

Equipment 

( 
Osci llalor frequency 

Oscillator frequency = 298 MHz -
4 

ra nge ) 

FREQUENCY 
COUNTER 

SIGNAL 
ANALYZER 

D O~6",coo6 
· .· ~66ccc6 

66 CI co 66 
DDCOCICCO 

~f I ::~ 'J 
ADAPTE~ _ 

~ 

lO.h 
'5OOI.lH: 

1;15 fir 

TEE 1£ST CABLE 

SPECTRUM 
A \4 ANAL YZER 
fREOU£t<CY 

CQtH ROl ~ 

ADAPTE R g O oDDD 

~, 
A1SJ6 01 

oooe OOG~ oooe cooa 
oooe eoo~ 

00 a C ooooeooo 

Figure 2·20. Signal 10 Oscillator Adjustment Setup 

Microwave Frequency Counter .. . ...... . . . ....• • ..... .. ..... . ...... HP 5343A 
Spectrum Analyzer. . . ... . ... ..... ... ... . . . ... . . ..... . HP 8566A j D 

Adapters 
Type N (m) to BNC (I) ( 2 required) 
BNC Tee (f, m , f) 

.. 1250- 1476 
.... 1250-078 1 

SK \ 19 
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17. Signal 10 Oscillator Adjustment 

cables 
BNC, 122 em (48 in) (2 required). 
Test Cable, BNC (m) to 5MB (f) 

Procedure 

. . ... . . . .... HP IOS03A 
.. .. 85680-60093 

I. Set the HI> 8560A (UNE ) switch ofT, disconnect the power cord, and remove the analyzer 
cover. Fold down the Al5 RF and AI4 Frequency Control assemblies. Prop up the A 14 
Frequency Control assembl y. 

2. Connect the HP 8560A CAL OUTPUT to the INPUT 5011 using an adapter. Disconnect 
the W29 cable from A15J601 (10.7 MHz IF out) and connect the 5MB end of the test 
cable to A15J601. Connect the rest of the equipment as shown in Figure 2-20. 

3. Reconnect the power cord and set the (UNE ) switch on. After the power-on sequence is 
complete, set the HP 8560A controls as follows: 

CENTER FR EQ .... . ..... .. ...... ... ..... .. ......... .. ...... . 300 Mllz 
SPAN ............................................... .... ........ 0 Hz 

Press lAux CTRl l. INTERNAL MIXER SIG 10 ON SGL SWP . 

5. Press (INSTR PRESET ) on the HP S566A/ H and set the controls as follows: 

CENTE R FREQ UENCY ... . 
FREQ UENCY SPAN. . . ....... .. .. . 

. •.... IO.7MHz 
. . 200 kHz 

6. Set the HP 5343A controls as fo llows: 

SAMPLE RATE. .. Fu lly Counterclockwise 
;;0 Il- J Mil SW ITCH ................. . ....... . . ..... . . . .. 50 Il 
10 Hz-SO~ MHz/SOO MHz-26.S GHz SWITCH ..... 10 Hz-SOO MHz 

1. If no signal is displayed on the HP 8566A/B, adjust A 15C629 SIG ID until a signal is 
displayed. 

Note If the 298 MHz SIG ID oscillator is severely mistuned, it might be necessary to 
widen the span on the HP 8566A/ B to see the shifted sweep. 

8. Rotate A15C629 SIG ID slightly while observing the HP 8566A/B display. If the 
displayed signal frequency does not change. press SGl SWP on the HP 8560A. 
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17. Signal 10 Oscillator Adjustment 

9. While observing the HP 8566A/B display, adjust A15C629 SIG 10 for the highest 
obtai nable frequency with less than 3 dB decrease in amplitude from maximum. Read this 
frequency from the frequency counter and record as F3 dB HIGH. 

F3 dB HIGII = ______ H ' 

10. Observe the HP 8566A/B display as you adjusl A 15C629 SIG ID for the lowest obtainable 
frequency with less than 3 dB detrease in ampl itude from maximum. Retord the 
frequency counter reading as F3 dB LOW· 

F3 dB t ow. MHz 

II. Calculate the difference between F 3 dB HIGH and F 3 dB LOW, then divide results by four. 
Enter the resu lt as F OFFSET. 

F OFFSET 

12. Add FOFFSET to F 3 dB LOW recorded in step 10 and record the result as F SIGID· 

FSIGID = ______ MH' 

13. Adjust A15C629 for a frequency counter reading equaling FSIG IO. The final adjusted 
frequency must equal 10.7 MHz ±50 kHz. 
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18. 600 MHz Amplitude Adjustment 

Assembly Adjusted 

Al5 RF A ssembly 

Related Performance Test 

There is no related performance test for this adjustment procedure . 

Description 

The HP 8566 Spectrum Analyzer is used to monitor the CAL O UTPUT signal o f the 
HP 8560A. Potentiometer R726 is then adjusted 10 minim ize the displayed noise floor and 
thus ensure proper input power to the Ee l di vide-by-two ch ip. 

Equipment 

Spectrum Anal yzer ... . . . .. . •.••. ... . . .•.. . . . . . . .•. •. . . . .. . .. , . .... HP 8566 

Adapters 
Type N (m) to BNC (I) . ... . .. .. .. .. . .. . ... .. .. . ... . .. .. .... .. . 1250· 1476 

Cables 
BNC, 122 em . .. .. . .. .... .. ......... ... ....... HP 10503A 

Procedure 

1. Set the HP 8560A (LINE) swi tch otT, disconnect the power cord, and remove the analyzer'S 
cover. Fold down the AI5 RF an d A I4 Frequency Con tro l assemb lies. Prop up the AI4 
Frequency Control Assembly. 

2. Connect the equipment as shown in Figure 2-2 1. 

SIGNAL 
ANALYZER 

D o 66 Q """ DC 
· . ·66 "'DOD6 

66 "''''''' ...... 
D "OCCCC 0 

00 = ""c" 
~;,:~:;: g;::;: 0 ~ ~g~~ 
:D"""' ,,"O ccc <Ie = 0000 

0 .. _0 

FIr ItlPU:!R 9 
ADAPTER 

SPECTRUM 
AI " ANA LYZER 
rR~OU(rICT 
CO'J1ROl " 

" 

Figure 2-21. 600 MHz Amplitude Adjustment Setup 

3. Reconnect the power cord and set the (LIN E) swi tch on. 
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18. 600 MHz Amplitude Adjustment 

4. Press IINSTR PRESET I on the HP 8566 and set the controls as follows: 

START FREQ ................................ . ...... 10 MHz 
STOP FREQ . . . .. ... . . . . . ... . . . ... . . ..... . . . . .. .. . .... ... 310 Mil, 
RES BW ..... .. ........ .... .. . .. . . ..... ... ..... ... .. ............ J MHz 
VIDEO BW .. .. ..... .. .. ..... ... .... .. .. .. . .... . ... . ....... 1 MHz 
REFERENCE LEVEL .... ............ . .. · IOdBm 
ATTEN ... . . 0 dll 

5. While observing the HP 8566 display, adjust A15R726 600 MHz AM PLITUDE to minimize 
the noi se floor. 
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19. 10 MHz Reference Adjustment (Option 003) 

Assembly Adjusted 

A2 1 OCXO Assembly 

Note Replacement oscilla tors are factory adjusted aner a complete warmup and 
after the specified ag ing rate has been ach ieved. Thus, readjustment should 
typical ly not be necessary after osci llator replacement and is generally nol 
recommended. 

Related Performance Test 

10 MHz Reference Accuracy (Option 003) 

Description 

The frequency of the interna l 10 MHz frequency reference is compared to a known frequency 
standa rd and adjusted for minimum frequency error. Thi s procedure does not adjust the 
short-tenn stabili ty or long-tem1 stabil ity of the A2l 10 MHz Ovenized Crystal Oscillator 
(OCXO). Stability is determi ned by the characteristics of the part icu lar osci llator and the 
env ironmental and wa rmup condit ions to wh ich it has been recently exposed . The spectrum 
analyzer must be on continuously for at least 24 hours immediately prior 10 oscillalOr 
adjustment to allow both the temperature and freq uency of the osc illator to stab ilize. 

Equipment 

Frequency Counter 
Frequency Standard 

... . . .. • . .. .. ... • .• • . . .. . . ••..... ........... HP 5334A/ B 
........ .. .. . .. ••.• . ... ... . .. . .. . HP 506 1B Cesium Beam 

Standard (or any 10 MHz 
frequency sta ndard wi th 

aging rate <± I X 10- 10 per day) 

Cable 
BNC, 112 em (2 requirrd) . . . . • • • . . • • • . • • . . . . • . • . . . • • • . • • . • • . • . . . . HP IOS03A 

Procedure 

Note The spectrum analyzer must be on continuously for at least 24 hours 
immediate ly prior to osci ll ator adjustment to a llow both the temperature and 
frequency of the oscill ator to stabilize. Failure to allow sufficient stabilization 
time cou ld resu lt in oscillator mi sadjustment. 
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19. 10 MHz Reference Adjustment (Option 003) 

SPECTRUM 
ANALYZER 

" 0 
0 
0 

• • 0 

gOOaoo 
aaec DO no 
aaDU no DO 
~!HI!I DOD D 

0 0 D a 
0000 CO em 

r-. 
10 1.11-1 , 

'" ~T 

C''': BASE ElECTRON IC IN/OUT 
COUNTER 

DD O CD 
8gg oOn 8S Co" . CC:" Dn D" co. 

" """ i> <II • 
IIlPUl A 

BOTTOM -SIDE VIEW 
OF MAIN DECK 

" 
" 

" 
" 

FREQUENCY 
STANDARD 

• • • • 
10 ""' : 
OUTPuT 

I 
,~ , AeLf 

SI\ 12 0 

Figure 2-22. 10 MHz Reference Adjustment (Option 003)/Setup and Adjustment Location 

I. Connect equipment as shown in Figure 2-22 as follows: 

a. Set the (LINE) switch of the spectrum analyzer to on. After the automatic power-on 
adjustment sequence is complete, press ( PRESET I 10 ensure thai the frequency reference is 
set to internal. 

b. Allow the spectrum analyzer to remain powered on con tinuously for at least 24 hours to 
ensure that both the temperature and frequency of the A2 1 OCXO can stabi lize. 

c. Connect the freq uency standard to the frequency counter's rear pane l TIMEBASE 
IN/OUT connector as shown in Figure 2-22. 

d. Connect a BNC cable between the 10 MHz REF IN/OUT jack on the spectrum analyzer 
rear pa nel and INPUT A on the frequency counter. 
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19. 10 MHz Reference Adjustment (Option 003) 

2. Set the frequency counter controls as follows: 

FUNCTION/DATA. ..... .................... . . .. .. ................ FREQ A 
INPUT................... ................. ...... . ........... ... ............ A: 

XlO ATTN .............. . . .. .... .... ... .. .... . .. . .. ................... .... ... . OFF 
AC .............• .. ••. .••. . .. . . ..•. .. . . .. • . .. • . •• • ....... .. ....... . OFF (DC coup led) 
50UZ . ..... . .. ... .. . ... . .... . ... .. ... . .. ...... OFF (I MU input impedance) 

AUTO TRIG......... . . . . . . ... ....•.. . ... ........................... . ON 
100 kHz FILTER A .. ..... .... .... .... .................. .. .. OFF 
INTjEXT switch (rear panel) .............. .. . .......... EXT 

3. On the HP 5334AjB Frequency Counter, select a 1 second gate time by pressing 
(GATE TIME I CD 'GATE TIME I. Offset the dip ayed frequency by -10.0 M Hz by press ing 
MATH ( SELECT { ENTER I ( CHX(EEX I @ (CHStEEx I ® ( SELECT tENTER n SELECT t ENTER I. The 
frequency counter should now display the difference between the frequency of the INPUT A 
signa l and 10.0 MHz with a displayed resol Ulion of 0.010 Hz ( 10 mHz). 

4. Locate the FREQ AD) control on the HP 8560A. This control is accessible through the 
center deck of the spectrum analyzer. See Figure 2-22. 

5. Remove the dust cap screw. 

6. Use a nonconductive adjustment tool to adjust the FREQ AD) control on the A2 1 OCXO 
fo r a frequency counter indication of 0.00 Hz. 

7. On the HP 5334A j B Frequency Counter, select a 10 second gate time by pressing 
(GATE TI ME I @ [GATE TIME I. The frequency counter should now display the difference 
between the frequency of the INPUT A signal and 10.0 MHz with a resol ution of 0.001 Hz 
( I mllz). 

8. Wait at least 2 gate periods for the frequency counter to stabilize, and then adj ust the 
FREQ AO) control on the A2 1 OCXO fo r a stable frequency counter indication of 0.000 
to.O IO Hz. 

9. Replace the dust cap screw on the A2 1 OCXO. 
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20. Tracking Oscillator Adjustment (Option 002) 

20. Tracking Oscillator Adjustment (Option 002) 

Note This is not a routine adjustment. Th is adjustment shou ld on ly be performed if 
the Tracking Adj ustmen t Range performance test has fai led. 

Assembly Adjusted 

Al 0 Tracking Generator Assem bly 

Related Performance Test 

Tracking Adjustment Range 

Description 

The centeri ng of the tracking oscillator range is adjusted in the factory to ensure that 
the tracki ng adjustment func tions properly. Over a period of 5 years, however, the center 
frequency of the tracking osc illator range may drift outside of acceptable limits. These lim its 
are tested in the Track ing Adjustment Range perfonnance test. This adjustment shou ld only 
be performed if the Tracking Adjustment Range performance test has failed. 

This adjustment recenters the tracking osci ll ator range. The A I 0 Trac king Generator is 
partia ll y removed from the spectrum analyze r to perform this adj ustmen t. A synthesized 
sweeper is used as the first local osc illator signal. A frequency counter is used to measure the 
output frequency . 

Equipment 

Synthesized Sweeper .. . ....... . .• . .... .. .. . . ........ .. ... 
Microwave Frequency Counter . .... . .• . .... .. . . ... . . . .. ... . .. . 
50 RTermi naiion . .. .... ... .... ... . • .. .. . . ..•. 
Alignment Tool , Non·Meta lli c 

Cables 
SMA, 91 em (36 in.) ......... .. 
BNC, 122 em (48 in.) (3 required) 

Adapters 

HP 8340A / B 
HP 5343A 

.. 18 10-0 118 
8710-0033 

. . 5061-5458 
HP I0503A 

APC 3.5 (I) to APC 3.5 (I) . ... . .. .... . .. .. ... .. . . . ... . . ..•. .. .... 5061-531 1 
SMA (m) to BNC (I) ..........• . ... • . . ......• . .. . •. .. . • . .. • . ... .. 1250- 1200 
BNC Tee . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . ..1250-0781 
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20. Tracking Oscillator Adjustment (Option 002) 

Procedure 

1. Remove the A I 0 Tracking Generator Assembly as described in Chapter 3. With the A I 0 
Tracking Generator positioned next to the the HP 8560A, reconnect W I4 (Io-wire ribbon 
cable) to AIOJl. Reconnect W48 to A lOJ 8. Connect the 50 ft tenninalion to AlOJ3. 

2. Connect the equipment as shown in Figure 2-23. The frequency counter provides the 
frequency reference for the synthesized sweeper and the HP 8560A. 

SPECTRUM ANALYZER 

so n TERM INATI ON 

BNe TEE 

SYNTHESIZED 
SWEEPER 

ADAPTER 

rREOUENCY COUNTER 
ADAPTER 

Figure 2-23. Tracking Oscillator Adjustment Setup 

3. Set the HP 8560A LINE sw itch on. Press IAUX CTRl I, TRACK ING GEN RATOR , SRC PWR ON, 

f AUX CTRLI, REAR PANEL, and 10 MHz EXT . Allow the HP 8560A to warmup for at least 
five minutes. Set the controls as follows: 

CENTE RFR EQ .. ..... . ...... 300 M Hz 
SPAN . . ..... . ...... . . . . ... . . . ... . . . ... 0 Hz 

4. Press INSTR PRESET on the synthesized sweeper and set the controls as follows: 

CW ....................................................... 4.2107 Gil" 
PQWERLEVEL .. .... . .... +12 dDm 
FREQUENCY STANDARD Switch (rear panel) . . . . . . . . . .... . . .. EXT 

5. Set the frequency counter controls as follows: 

SAM PL E RATE. . . . .. . . . ... . . .... . .. ... .. ... .. ... Fully CCW 
10 Hz-SOO MHz / 500 MHz-26.5 G Hz Switch ................ 10 Hz·SOO MHz 
son·} Mn Swi tch ..... ............. .. son 

6. Remove the dust cap screw used to seal the tracking oscillator adjustment. 

7. On the HP 8560A, press fAUX CTRl l, TRACK ING GEMRATOR , MORE I OF 3, MAN TRK ADJ , 

(2), ffii). Rotate the knob counterclockwise until FINE TRACK AD) is set to O. 
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20. Tracking Oscillator Adjustment (Option 002) 

8. Record the frequency counter reading in Table 2- 14 as F1. 

9. On the HP 8560A, press MAN TRK ADJ , (255), (Hz. Rotate the knob clockwise until the 
FINE TRACK ADJ is set to 255. 

10. Record the fi'equency cou nter reading in Table 2- 14 as F2. 

II. Calculate F center as shown below and record in Table 2-14. 

Fcclltcr= ( Fl + F2) /2 

12. Set COARSE TRACK ADJ to 25. This sets the tracking oscillator near the center of its 
freque ncy range (the relationship between the COA RSE TRACK ADJ dac number and 
the output frequency is nonlinear). Adjust COA RSE T RACK ADJ and FINE TRACK 
ADJ until the frequency counter reads F center ±100 Hz. 

13. Record the values of COARSE TRACK ADJ and FINE TRACK ADJ in Table 2-14. 

14. Adjust A l OC3 T RK OSC CTR unti l the frequency counter reads 300 MHz fSOO Hz. 

15. Repeal steps 7 through 14 at least once more until no further adjustment of AlOC3 TRK 
OSC CTR is necessary. 

16. Sel the HP 8560A LINE switch ofT. Replace the dust cap screw on AlD. Disconnect all 
cables from AIO. 

17. Reinstall A IO in the HP 8560A. 

Table 2-14. Tracking Oscillator Range Centering 

N Fl F2 F center TRACK ADJ 
(M H,) (MH z) (MHz) DAC SeUings 

COARSE FINE 

1 

2 

3 

4 

5 
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3 
Assembly Replacement 

This chapter describes the removal and replacement of all major assemblies. The following 
rep lacement procedures are provided: 

Page 

Access to Internal Assemblies. . . . . . • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ......... 3- 2 
Cable Color Code. . . . . . . . . . . . . . . . . . ..................... . ...... . ...... . . • ....... 3- 2 
Procedure I. Analyzer Cover ............................ •.•.... • ........... •. • ......... 3- 3 
Procedure 2. Al Front Frame/Al8 CRT.......................................... .3·4 
Procedure 3. AlAI Keyboard/ Front Panel Keys .. ... ..........•. •.• ..... .... .......... 3·11 
Procedure 4. AIA2 RPG .... ..... .... ......... . . . .... ..... ... .. . . ..... ....... .3· 12 
Procedure 5. A2, A3, A4, and A5 Assemblies ..... ... .... ... . ..... ... . .... .... ......... 3- 13 
Procedure 6. A6 Power Supply Assembly .......... . .. . . . ......... . .... . ...... ... ...... 3· 19 
Procedure 7. A6Al Hi gh Voltage Assembly .. ........... . . . .............. . . . .... .3-22 
Procedure 8. A7 through AI3 Assemblies.... ......... . ....... ... . .•...... .3-25 

A7 1st LO Distribution Amplifier........ ..... .. .... .. ....... . ........... .3·28 
A8 Dual Band Mixer .............................. • ......... . .•.. . .•......•.......... 3-2 9 
A9 Input Attcnuator....... ........... . .. . .. . .... . ........... • ............ 3-30 
A10 Tracking Generator ................... . ...... . .... . ........ .. ...... . ........ . ... 3-3 1 
All YTO..... ... ............. ..... . . ... .. ...... ..... ... . .......... .3-32 
AI3 Second Converter ........... ... .......... . • . ... . .• . ...... _ .. . .... . • ....•.•...... 3-3 3 
Procedure 9. AI4 and Al5 Assemblies......... . .. ... . .. .. . .. .. . . .. ...... 3-34 
Procedure 10. AI7 CRT Driver.... .... .... . ... . ... . ... . . . ............. .. . 3-37 
Procedure II. BI Fan .. .......................... . . . . . ..... .... . . . .... ........ . ..3-3 8 
Procedure 12. DT 1 Battery..... . ............... ... . . .... . .... . .. .. .... .. . . . .... .... 3·3 9 
Procedure 13. Rear Frame/Rear Dress Panel ................... . . . ............... . ... 3·40 
Procedure 14. W3 Line Switch Cable................... . .............. . ............. 3-44 
Procedure 15. EERO M (A2U501)................ . . . . . . . . . . . . . . . . . . . . . . . . . . .. .3-50 
Procedure 16. A2 1 OCXO (Option 003)....... . ..... . ................... 3-51 

Tools required to perfonn the procedures are listed in Table 3-1. 

The words right and l eFt are used throughout the replacement procedures to indicate the side 
of the analyzer as viewed from the front panel. 

Numbers in parentheses are used throughout the replacemen t procedures to indicate numerica l 
caHouts on the figures. 

Caution The spectrum analyzer contains sta ti c-sens iti ve components . Read the sect ion 
entitled "Electrostatic Discharge" in Chapter I. 
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Access to Internal Assemblies 
Servicing the HP 8560A requires the removal of the spectrum analyzer's cover assembly and 
the fo lding down of six board assemblies. Four of these assemblies lay flat along the top of the 
analyzer and two lay flat along the bottom of the ana lyzer. All six assemblies are attached to 
the analyzer's right side frame using hinges and fo ld oul of the analyzer allow ing access to all 
major assemblies. See Figure 3·1. 

• To remove the analyzer's cover assembly, refer to Procedure I. 

• To access the A2, A3, A4, and AS assembl ies, refer to Procedure 5. 

• To access the A14 and AI5 assembl ies, refer to Procedure 9. 

Cable Color Code 
Coaxial cables and wires will be identified in the procedures by reference designation, or name, 
followed by a color code. The code is identical to the res istor color code. The fi rst number 
indicates the base color with second and third numbers indicat ing any colored stripes. For 
example, W23, coax 93, indicates a wh ite cable with an orange stripe. 

Table 3·1 . Required Tools 

Description HP Part Nu mber 

5/I6-inch open.-end wrench 8720-0015 

3 mm hex (A llen) wrench R71 0· 1366 

4 mm hex (A llen) wrench 8710-1164 

I No.6 hex (A llen) wrench 5020·0289 

7 mm nul driver 8710-1217 

3JS- inch nut driver 8720-0005 

7/16-inch nUl driver 8720-0006 

9J l6-inch nut driver (drilled out, end covered 8720-0008 

with healshrink tubing) 

Small No. 1 pozidrive screwdriver 8710-0899 

Large No.2 pozirlrive screwdriver 8710-0900 

T-6 TOR)( screwdriver 8710-1618 

T·8 TORX screwdriver 8710-1614 

T- IO TORX screwdriver 8710-1623 

Long-nose pliers 8710-0030 

Wire cullers 8710-0012 

3-2 Assembly Replacement 
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Procedure 1. Analyzer Cover 

Procedure 1. Analyzer Cover 

Removal/Replacement 

I. Disconnect the line-power cord, and place the analyzer on its front panel. 

2. Loosen (but do nOI remove) the four rear-bumper screws, using a 4 mm hex wrench. Pull 
the cover assembly off towards the rear of the instrument. 

Caution When replacing the analyzer's cover, use caut ion to avoid damaging any 
cab les. 

J. When installing the cover assembly, be sure to locate the cover's air vent holes on the 
bottom side of the analyzer. Anach with the four screws loosened in step 2, and tighten 
the four screws gradually to ensure that the cover is seated in the front-frame gasket 
groove. 

4. Torque each screw to 40 to 50 inch-pounds to ensure proper EM I gasket compression. 

A14 

A15 

o 
o 
o 
o 
o 

0 0000 0 00 
0 000 0000 
0 000 DO 00 

0 0 00 
aooo 0 00 0 

A5 
A4 

Figure 3-1. Hinged Assemblies 
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Procedure 2. AI Front Frame/A18 CRT 

Removal 

Warning The voltage potential at A6A1W3 is +9 kV. Disconnect at the CRT with caution! 
Failure to properly discharge A6A 1W3 may result in severe electrical shock to 
personnel and damage to the instrument. 

1. Remove the analyzer's cover assembly as described in Procedure 1, "Analyzer Cover." 

2. Fold oul the A2, A3 , A4, and AS assemblies as described in Procedure 5, "A2, A3, A4, 
and AS Assemblies Removal ," steps 2 through 6. 

3. Disconnect AIAl\Vl from A3J602. 

4. Place the analyzer top-side-up on the work bench. 

5. Connect the analyzer's line-power cord to provide proper grounding whi le di scharging the 
A6AI W3 post-accelerator cable. Make sure thai the analyzer's line-power switch is in the 
off position. 

6. Connect a high-voltage probe ( 1000:1), such as the HP 34111A to a voltmeter with a 
10 megohm input. 

7. Connect the clip lead of the probe (ground) to the chassis of the spectrum analyzer. 

8. Sli p The lip of Ihe hi gh-voltage probe under Ihe A6A1 W3 pOSI-accelaralor cable 's OIbber 
shround to obtain a readi ng on the voltmeter. See Figure 3-2. 

9. Keep the high-voltage probe on the post-accelerator connector until the voltage has 
dropped to a voltmeter reading of less than 5 m V (less than 5 V at the connector). Thi s 
nom1ally takes about 30 seconds. 

10. Disconnec t the line-power cord from the spectrum analyzer. 

II. Using a small screwdriver wi th the shank in contact wi th the C RT sh ield assembly, slip 
the tip of the screwdriver under the A6A 1 W3 post-accelerator cable's rubber shroud and 
short the cable to ground on the CRT shield assembly. See Figure 3-2. 

12. Pry out the black grommet protecting post-accelerator cable A6A 1 W3 from the CRT 
shield assembly. 

13. Carefully unsnap the A6A 1 W3 post-accelerator cable from the C RT and discharge it by 
shorting the cable to chass is ground on the CRT shield assembly. 

14. Place the analyzer on its right side frame with the front-frame assembly hanging over the 
front edge of the work bench. 

15. Fold out the Al4 and AI5 assembli es as descri bed in Procedure 9, "A14 and AI5 
Assemblies Remova l," steps 3 and 4. 

3-4 Assembly Replacement 
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Warning 

Procedure 2. AI Front Frame/AIS CRT 

The voltage potential at A6A1W3 is +9 kV. Failure to discharge A6A1W3 
correctly may result in severe el ectrica l sbock to personnel and damage to the 
instrument. 

1000: 1 
HIGH-VOLTAGE PROBE 

""- ' GROMME1r~ 
A6A 1 WJ 

Figure 3-2. Discharging the Post-Accelerator Cable 

$1<1 1J 
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Procedure 2. AI Front Frame/Al8 CRT 

.47 
(O PT 002) 

A7 

W46 
(O PT 002) 

W4 2 
" (STA", OARD) 

2 

W41 

SJ I ~ 

Figure 3-3. A9, A 18, and line-5witch Assembly Mounting Screws 

16. Remove screw (2) securi ng the A9 Input Attenuator Assembly 10 the center suppon on 
the front frame. See Figure 3-3. 

17. Use a 5/16-inch open-end wrench to discon nect W4 1 from the front-panel INPUT 50n 
connector. Loosen the opposite end of W41. 

18. For Option 002 analyzers: use a 5/16-inch open-end wrench to disconnect W47 from the 
fro nt-pane l RF OUT 50n connector. 

19. Disconnect W42 from A7J3 and the front -panelIST LO OUTPUT connector. For Opt ion 
002 ana lyzers: di sconnect W46 from the front-paneliST LO OUTPUT connector. 

20. Disconnect W36, coax. 86, from the fron t-panel IF INPUT connector. 

2 1. Remove the VOLU ME knob and potentiometer from the front panel. If necessary, drill 
out the nut driver used to remove the VOLUME potentiometer and cover the tip with 
heatshrink tubing or tape to avoid scratching the enameled fron t panel. 

3-6 Assembly Replacement 
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Procedure 2. AI Front Frame/AlB CRT 

22. Use a 9/16-inch nut dri ver to remove the dress nut holdi ng the front -panel CAL OUTPUT 
connector to the front panel. If necessary, drill out the nut driver to fit over the BNC 
connecrors and cover the tip with heatshrink rubing or tape to avoid scratching the 
enameled front panel. 

23. Remove screw (3) securing the line-switch assembly to the front frame. See Figure 3-3. 

24. Gently remove the line-switch assembly, using caut ion to avoid damaging A 1 WI and 
power indicator LED AIW I DSl. 

25. Remove AIW I and AIWlDSI from the line-power switch assembl y. 

26. Remove the three screws ( I) securing the front-frame assembly to the analyzer's right side 
frame. See Figure 3-4. 

1 3 ' L ACES 

• "'" I I It LJ ,/ .. 
'" .. " ® 

j j == = 
'" @= @ c::::::::J = = ., 

! ! j j = • .. @~~ r .. 
=", j j .. ® ., .. ., .. .. .. .. 

• ./' I I ---..,.. .. 
Figure 3-4. Front-frame Mounting Screws 

27. Remove the three screws securing the front-frame assembly to the analyzer's left side 
frame. 

28. Remove the four screws (I) (Fig ure 3-3) securi ng the CRT clamps to the deck. 

SK 1 2~ 

29. Pull the cab le lie (I) to free W9. See Figure 3-5. Gently pry W9, the CRT cable. from 
the end of the CRT assembly. 

30. Support the AI8 CRT assembly wh ile gently pull ing the front frame and CRT au of the 
ana lyzer one or two inches. 

31. Disconnect A18W l, the trace align wires, from A17J5. Remove the front-frame and CRT 
assemblies. 

32. Gently pu ll the CRT assembly ofT of the front-frame assembly. 
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Procedure 2. AI Front Frame/Al8 CRT 

Replacement 

Note 

A18W1 

W9 

o r 

0 
0 

[] 0 

00 0 

o 0 
0 

5K 126 

Figure 3-5. Installing the CRT and Front-Frame Assemblies 

Use care when handling the glass CRT EM I shield . The glass may be cleaned 
us ing thin-fi lm cleaner (HP part number 8500-2 163) and a lint-free cloth. 
When installing the glass shield, face the side of the glass with the silver 
coated edge towards the inside of the analyzer. 

I . Place the ana lyzer on its right-side frame with (he front end extending slightly over the 
front of the work bench. 

2. Gently place the A 18 CRT assemb ly into the AI Front-Frame assembly as Ilustrated in 
Figure 3-6. 

3. Place the front-frame and C RT assemblies into the analyzer, usi ng caution to avoid 
pinch ing any cables. 

4. Dress the A18Wl trace-align wires berween the CRT assembly mounts and the A6 Power 
Supply lap shield. 

3-8 Assembly Replacement 
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Procedure 2. AI Front Frame/AlB CRT 

A1A 1Wl 

SK127 

Figure 3-6. Placing the CRT into the Front Frame 

5. Connect A18Wl to A17J5. 

6. Snap CRT cable W9 onto the end of the CRT assembly. 

7. Fully seat the front frame and CRT assembl ies into the analyzer. 

8. Secure the front frame to the analyzer's side frames, usi ng three flathead screws per side. 
See Figure 3-4. 

9. Retighten the four screws securing the CRT clamps to the deck. 

10. Place W9 between the CRT assembly and the A6 Power Supply assembly top shield so 
that the W9 wires are below the surface of the top shield. 

II. Connect W42 to A 7 J3 and the front -paneliST LO OUTPUT connector. for Option 002 
analyzers: connect W46 to the front-panelIST LO OUTPUT connector. 

12. Use a 9/16-inch nut driver to reconnect CA L OUTPUT connector to the front panel. 

13. Conne!.: t the VOLUME potent iometer and knub to the fronL panel. 

14. For Option 002 analyzers: use a 5/ 16-i nch open-end wrench to connect W47 to the 
front-pane l RF OUT conn ector. 
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Procedure 2. AI Front Frame/Al8 CRT 

15. Connect W36, coax 86, to the front-panel IF INPUT connector. 

16. Use a 5/16-inch wrench to cOMecl W41 from Ihe A9 Input Attenualor to the front-panel 
INPUT 50n connector. Make sure that W40\ W36, and Al WI are routed between W4I 
and the attenuator bracket. Secure the A9 Inpu t Attenuator bracket to the center support 
on the front frame using one pan head screw. See Figure 3-3 (2). 

17. Place led A I W IDSI into the line-power switch assembly. 

18. Attach the line switch assembly into the fronl-frame using one panhead screw. Be sure to 
connect the line-power switch ground lug with the screw. The screw is captive. 

19. Fold lip the AI4 and AlS assemblies as described in Procedure 9, "A14 and AIS 
Assemblies Replacement," steps 3 through 5. 

20. Place the analyzer top-side-up on the work bench and connect AtAIWl to A3J 602. 

21. Snap post-accelerator cable A6AIW3 to the AI8 CRT assembly. 

22. Snap the black grommet protecting the A6A I W3 into the CRT shield. 

23. Fold up assemblies A2, A3, A4, and AS as described in Procedure 5, "A2, A3, A4, and AS 
Asst:mblit:s Rt:plat;t:rm:nt," stt:ps 6 through 12. 

24. Replace the analyzer's cover assembly. 

25 . Connect the line-power cord and switch the analyzer's power on. If the display does 
nol operate properly, (Urn ofT analyzer power, disconnect the line cord, and recheck the 
ana lyzer. 

3- 10 Assembly Replacement 
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Procedure 3. A1A1 Keyboard/Front Panel Keys 

Procedure 3. A 1A 1 Keyboard/Front Panel Keys 

Removal 

I. Remove the front frame from the analyzer as described in Procedure 2, "AI Front 
Frame/A 18 CRT." 

2. Place the front frame face-down on the bench and remove the front-frame center suppon. 

3. Disconnect AIWI from AIA IJ3 and the RPG cable from AlAin . 

4. Remove the nine screws holding the AlA! Keyboard assembly to the fron t frame and 
remove the assembly. 

5. Remove the rubber keypad. 

Note 

Replacement 

The front-panel softkey actuators are pan of the CRT bezel assembly and 
are not replaceable. Should the soft keys become damaged, replace the bezel 
assembly. 

1. Install the rubber keypad, ensuring that the screw holes are visible through the pad. 

2. Place the AlA I Keyboard assembly over the rubber keypad. Secure with nine panhead 
screws. 

3. Connect the RPG cable to AIAIJ2, and AIWI to AIAIJ3 . 

4. Secure the center suppan to the front frame usi ng two pan head screws. The arrow 
stamped on the center support should point to the top of the frame. 

5. Install the front-frame asse mbly as described in Procedure 2, "AI Fron! Frame/A l8 CRT." 
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Procedure 4. A 1A2 RPG 

Removal 

I. Remove the A9 Input Attenuator as described in Procedure 8, "A7 through AI3 
Assemblies." 

2. Disconnect the RPG cable from the AlAl Keyboard assembly. 

3. Remove the front -panel RPG knob usi ng a number 6 hex (Allen) wrench. Use a 7/16-inch 
nut driver to remove the nut holdi ng the RPG shaft to the front panel. 

4. Remove the RPG. 

Replacement 

I. Place the RPG into the front frame with the cable facing the bottom of the analyzer. Place 
a lock washer and nul on the RPG shaft to hold il in the frame. 

2. Use a 7/16-inch nut driver to secure the RPG assembly to the fron t frame. 

3. Connect the RPG cable to AIAIJ2. 

4. Attach the RPG knob usi ng a number 6 hex (Allen) wrench . 

5. Replace the A9 Input Allenualor as described in Procedure 8, "A 7 through AJ3 
Assembl ies." 

3-12 Assembly Replacement 
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Procedure 5. A2, A3, A4, and AS Assemblies 

Procedure S. A2. A3. A4. and AS Assemblies 

Removal 

I. Remove the analyzer's cover. 

2. Place the analyzer on its ri ght side frame. 

3. Remove the eight screws holding the A2, A3, A4, and A5 assemblies to the top of the 
analyzer. These screws are labeled (2), (3), and (4) in Figure 3-7. They are also labeled on 
the back of the A2 board assembly. 

4. Remove ribbon cab le W4 from A2J 6. See Figure 3-7. 

Caution Do not fo ld the board assembl ies out of the analyzer one at a ti me. Always 
fo ld the A2 and A3 assemblies as a unit and the A4 and A5 assemblies as 
a unit. Folding out one assembly at a time binds the hinges anach ing the 
assemblies and may damage an assembl y and hinge. 

5. The board assemblies are attached to the analyzer's right side frame wi th two hinges. Fold 
both the A2 and A3 assemblies out of the analyzer as a un it. 

6. Fold both the A4 and AS assemblies out of the ana lyzer as a unit. 

7. Remove the cables from the assembly being removed, as illustrated in Figure 3-9. 

8. Remove the two screws that attach the assembly be ing removed to its two mounting hinges. 

Caution Do not torque shield pozidrive screws to more than S inch-pounds. Applying 
excessive torque will cause the screws to stretch. 
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Procedure 5. Al, A3, A4, and AS Assemblies 
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Figure 3·7. Al, A3, A4, and AS Assembly Removal 

Replacement 

I. Place the analyzer top·side·up on the work bench. 

2. Attach the assembly being installed to the two chassis hi nges wi th two pan hcad screws. 

3. Leave the assembly in the folded·out position and allach ribbon cables W I and W2. 

4. Attach all coaxial cables to the assembly, as illustrated in Figure 3·9. 

5. Locate the cable cl ip on the inside of the right·side frame. Make sure that the coaxial 
cables are routed properly on the clip as illustrated in Figure 3·9. 

6. Lay the A2 , A3, A4, and AS assemblies fl at against each other in the folded·out position. 
Make sure that no cables become pinched between any two assemblies. 

3·14 Assembly Replacement 
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Procedure 5. A2, A3, A4, and A5 Assemblies 
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Figure 3-8. Assembly Cables (1 of 2) 
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Procedure 5. A2, A3, A4, and A5 Assemblies 
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Figure 3-8. Assembly Cables (2 of 2) 
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Procedure 5. 
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Figure 3-9. Coaxial Cable Clip 

7. Check to ensure ihat no cables will become pinched under the hinges when fold ing up the 
A4 and AS assemblies. 

8. Fold the A4 and AS assemblies together as a un it into the analyzer. Use caution to avoid 
damaging any cable assemblies. The standoffs on the AS assembly must fit into the cups 
on the A6 power supply top shield. 

9. Fold the A2 and A3 assemblies together as a unit into the analyzer. Be sure to fold HP- IB 
cable A19W t between the A3 and A4 assemblies, using the two sets of hook and loop 
(velcro) fasteners. 

10. Fold ribbon cable AIAIWt between A3 and A4 assemblies. Take care to dress the 
protective tubi ng as close to A3J602 connector as possible, so that the tubing does not 
fo ld with the cable. See Figure 3-10. 

II. Attach ribbon cable W4 to A2J6 while folding up the assemblies. See Figure 3-7. 

12. Secure the assemblies us ing the eight screws removed in " Removal" step 3. Place a flat 
washer on each screw. 
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Procedure 5. A2, A3, A4, and AS Assemblies 
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Figure 3·10. Hp·IB and A 1A 1 W1 Cable Placement 
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Procedure 6. A6 Power Supply Assembly 

Procedure S. AS Power Supply Assembly 

Removal 

Warning The A6 Power Supply and A6A 1 High Voltage assemblies contain lethal voltages 
with lethal currents in all areas. Use extreme care when servicing these 
assemblies. Always disconnect the power cord from the instrument before 
beginning this replacement procedure. Failure to follow this precaution will 
represent a shock hazard which may result in personal injury. 

I. Disconnect the power cord from the analyzer. 

2. Remove the analyzer's cover assembly. Refer to Procedure I , "Analyzer Cover." 

3. Fold out the A2, A3, A4 , and A5 assemblies as described in Procedure 5, "A2, A3, A4, 
and A5 Assembl ies Removal." steps 2 through 6. 

4. Place the analyzer top-side-up on the work bench with A2, A3, A4, and A5 folded out to 
th e righ t. 

Warning The voltage potential at A6A1W3 is +9 kv. Disconnect at the CRT with caution! 
Failure to properly discharge A6A 1W3 may result in severe el ectri ca l shock to 
personnel and damage to the instrument. 

5. Connect the analyzer's line-power cord to provide proper grounding while discharging the 
A6A 1 W3 post-accelerator cable. Make sure that the analyzer's line-power switch is in the 
ofl' po~ition. 

6. Connect a hi gh -voltage probe ( 1000:1), such as the HP 341 11 A to a voltmeter with a 
10 megohm input. 

7. Connect the cli p lead of the probe (ground) to the chassis of the spectrum analyzer. 

8. Slip the tip of the high-voltage probe under the A6A1 W3 post-accelarator cable's rubber 
shround to obtain a reading on the voltmeter. See Figure 3-2. 

9. Keep the high-voltage probe on the post-accelerator connector until the voltage has 
dropped to a voltmeter reading of less than 5 m V (I ess than 5 V at the connector). This 
lIullllally takt:s abuut 30 st:l:Ulllls . 

10. Disconnect the line-power cord from the spectrum ana lyzer. 

11. Using a small screwdriver with the shank in contact with the CRT sh ield assembly, slip 
the tip of the screwdriver under the A6A 1 W3 post-accelerator cable's rubber shroud and 
short the cable to ground on the CRT shi eld assembly. See Figure 3-2. 

12. Remove the three screws securing the power supply shield to the power supply and remove 
the sh ie ld. 

13. Remove the three screws and washers securi ng the A6A l High Voltage assembly to the A6 
Power Supply assembly. 

14. Disconnect ri bbon cable A6A IWI from A6.J5 and li ft the A6A l assembly out of the way. 
See Figure 3- 11. 

15. ni ~connect all cables from the A6 Power Supply assembly. See Figure 3- 11 . 
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Procedure S. AS Power Supply Assembly 

16. Use a screwdriver to remove three standoffs from the A6 Power Supply assembl y. 

17. Remove thc A6 Power Supply asscmbly by lifting from the regulator heatsin k toward front 
of analyzer. 

Replacement 

I. Attaeh the A6 Power Supply assembly to the analyzer's chassis using the three standoff 
screws. 

2. Connect W1 to A6Jl, W3 to A6J2 , fan power wires to A6J3, W8 to A6J4, and the 
line-power jack to A6J 101 . See Figure 3-11 . 

3. Secure the A6A 1 Hi gh Voltage assembly to the A6 Power Supply assembly, usi ng three 
pan head screws and washers. Connect ribbon cable A6AIWl to A6J5. 

4. Snap post-accelerator cable A6A 1 W3 to the CRT assembly. 

A6A1W1 A6Al 

. , 
Figure 3·11. AS Power Supply Connections 
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5. Ensure thai all cables are safely routed and will not be damaged when securing the A6 
cover. 

6. Secure the power supply cover shield to the power supply usi ng three flathead screws (I). 
See Figure 3-12. One end of the cover fits into a slot provided in the rear frame assembly. 

3-20 Assembly Replacement 
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Procedure 6. AS Power Supply Assembly 

7. Fold the A2, A3 , A4, and A5 assemblies into the analyzer as described in Procedure 5, "A2, 
A3. A4. and AS Assembl ies Replacement," steps 6 through 12. 

Figure 3·12. Power Supply Cover 
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Procedure 7. A6A1 High Voltage Assembly 

Removal 

Warning The A6 Power Supply and A6A 1 High Voltage assemblies contain lethal voltages 
with lethal currents in all areas. Use extreme care when servicing these 
assemblies. Always disconnect the power cord from the instrument before 
beginning this replacement procedure. Failure to follow this precaution can 
represent a shock hazard which may result in personal injury. 

1. Disconnect the power cord from the analyzer. 

2. Remove the analyzer's cover assembly as described in Procedure 1. 

3. Fold oul the Al, A3, A4, and AS assembl ies as described in Procedure 5, "A2 , A3, A4, 
and AS Assembl ies," 

4. Place the analyzer lop-side-up on the work bench. 

Warning The voltage potential at A6A lW3 is +9 kV. Disconnect at the CRT with caution! 
Failure to properly discharge A6A 1W3 may result in severe electrica l sbock. to 
personnel and damage to the instrument. 

5. Connect the analyzer's li ne~power cord to provide proper grounding whi le discharging the 
A6A 1 W3 post~acce lera tor cable. Make sure that the analyzer's line-power switch is in the 
off position. 

6. Connect a high ~vo ltage probe (1000: 1), such as the HP 34 111 A to a voltmeter with a 
10 megohm input. 

7. Connect the cl ip lead of the probe (ground) to the chassis of the spectmm analyzer. 

8. Slip the tip of the high-voltage probe under the A6A 1 W3 post-accelarator cable's rubber 
shround to obtain a reading on the voltmeter. See Figure 3-2. 

9. Keep the h igh~ voltage probe on the post~accelerator connector un ti l the voltage has 
dropped to a voltmeter reading of less than 5 m V (less than 5 V at the connector). This 
nonnally takes about 30 seconds. 

10. Disconnect the line~power cord from the spectmm ana lyzer. 

II. Using a small screwdriver with the shank in contact with the CRT shield assembly, slip 
the tip of the screwdriver under the A6A 1 W3 post~acce lerator cable's rubber shroud and 
short the cable to ground on the CRT shield assembly. See Figure 3~2. 

12. Pry out the black grommet protect ing post~accelerator cable A6A I W3 from the CRT 
shield assembly. 

13. Carefully unsnap the A6A 1 W3 post~accelerator cable from the CRT and discharge it by 
shorting the cable to chassis ground on the CRT shield assembly. 

14. Remove the three screws st!(;uring the power supply shield to the power supply and remove 
the shield. 

15. Remove the three screws and washers securing the A6A 1 High Voltage assembly to the A6 
Power Supply assembly. 

3-22 Assembly Replacement 
Scans by ArtekMedia : > 2011 



Scans by Artekmedia : > 2011 

Procedure 7. A6A1 High Voltage Assembly 

16. Disconnect ribbon cable A6AIW l from A6J5. See Figure 3- 11. 

17. Remove the two screws ( I) securing two board-mounting posts to the left side frame and 
remove the posts. See Figure 3-13. 

18. Remove the two left side-mme screws (2) securing the Al7 assembly. 

19. Lift up the AI7 CRT driver assembly and di sconnect A6A IW2 from A17J6. Do not 
remove any other cables from the AI 7 assembly. 

20. Disconnect the tie wraps from the A6Al assembly cables and remove the A6A1 High 
Voltage assembly from the analyzer. 
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Figure 3-13. AI7 CRT Driver Mounting Screws 

Replacement 

S", 136 

1. Secure the A6Al High Voltage assembly to the A6 Power Supply using three panhead 
screws and washers. Connect ribbon cable A6AIWl to A6J5. 

2. Snap post-accelerator cable A6Al W3 to the CRT assembly. 

3. Place the black grommet protecting the post-acce lerator cable into the CRT shie ld . 

4. Ensure that all cables are safely routed and will not be damaged when securing the A6 
cover. 

5. Secure the power supply cover shield to the power supply using three flathead screws ( I). 
See Figure 3-12. One end of the cover fits into a slot provided in the rear frame assembly . 

6. Connect ADA 1 W2 10 A 17J6. 

7. Place the AI7 CRT Driver assembly into the center-deck mounting slot nearest the CRT. 
Use caution when routing cables to avoid damage. 

8. Secure the AI7 assembly with the two flathead screws removed in " Removal" step 17. See 
Figure 3- 13 (2). 

9. Connect the two mounting posts to the left-side frame using the two screws removed in 
" Remova l" step 16. See Figure 3-13 (I) . 

Assembly Replacement 3-23 



Procedure 7. A6A 1 High Voltage Assembly 

10. Fold the A2, A3, A4, and AS assemblies into the ana lyzer and secure the analyzer cover 
assembly as described in Procedure 5, "A2, A3 , A4, and AS Assemblies." 

3-24 Assembly Replacement 
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Procedure 8. A7 through AI3 Assemblies 

Procedure 8. A7 through AI3 Assemblies 
A separate replacement procedure is supplied fo r each assembly listed below. Before beginning 
a procedure, do the fo llowing: 

• Fold out the Al4 and Al5 assembl ies as described in Procedure 9, "A14 and Al5 
Assemblies ." 

• If the All YTO or AIO Tracking Generator (Option 002) assembly is being removed, also 
fo ld down the A2, A3, A4, and A5 assembl ies as described in Procedure 5, "A2, A3, A4, and 
A5 Assemblies." 

A 7 First LO Dist ribution Amp lifi er 
A8 Low Band Mixer 
A9 Input Atte nuator 
A I 0 Tracki ng Generator (Option 002) 
All YTO 
Al3 Second Converter 

Figure 3·14 ill ustrates the location of the assemblies and Figure 3· 15 provides the colors and 
locations of the assembly bias wires. 
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Procedure 8. A7 through AI3 Assemblies 

W38 

Fl1 

W56 

.45 

.0 
(OPT ION 
002 ) 

FL2 

.33 

W," 
( OPT ION 
002 ) 

. ., 
( OPT IO I~ 

002 ) 

... 

0" All 

3·26 Assembly Replacement 

." W3 

.35 WID WI6 

. 7 

AlO 
(O PTIO N 
0 02 ) 

Figure 3·14. Assembly Locations 

AI 

/ 
." 
(S U HOARO) 

/A8 

WI2 

~. - .. -- w41 

A9 

.14 
(OPT I ON 

0 0 2) 

'iJ 16 

Scans by ArtekMedia::> 2011 



Scans by Anel<media ..,. 2011 

GA TE BIA 
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Procedure 8. A7 through AI3 Assemblies 
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Figure 3-15. RF Section Bias Connections 
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A7 1st LO Distribution Amplifier 

Removal 

I. Remove the two screws securing the assembly to the analyzer's center deck. 

2. Use a 5/ 16- inch wrench to disconnect W38 and W39 al A7Jl and n. 

3. Disconnect W42 (W43 on Option 002) at the front-panel 1ST LO OUTPUT connector. 
Loosen W42 (W43 on Option 002) at A 7J3 . 

4. Remove the gate bias wire, color code 97, and \V 12 from the A7 assembly. 

5. Remove the assembly and disconnect W34. 

Replacement 

I. Use a 5/16-inch wrench to attach W34 to A7J4 and W42 (W43 on Option 002) to A7J 3. 

2. Connect gale bias wire, color code 97, to the A7 gale bias connection next to A7J2. 

3. Connect cable WI2 to the A7 assembly. 

4. Place gale bias wire, co lor code 97, beneath W38 and connect W38 to A7Jl. Connect W42 
(W43 on Option 002) to the front-panelI ST LO OUTPUT connector. Connect W39 to 
A7J2. 

5. Use two panhead screws to secure A 7 to the center deck. Be sure to anach the ground lug 
on the screw next to A7J4. 

6. Tighten all RF cable connections. 

3-28 As se mbly Replacement 
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A8 Low Band Mixer 

A8 Low Band Mixer 

Removal 

I. Disconnect W34 at A15A2JI, and place the analyzer upside-down on the work bench with 
Al4 and AI5 fo lded out 10 the left. 

2. Remove W45 from FLI and A8J 1 

3. Use a 5/1 6-inch wrench to loosen the semi rigid coax cable connections at A8J 2 and A8J3. 

4. Remove the two screws securing A8 to the center deck. 

5. Remove all semirigid coax cables from the A8 assembly. 

Replacement 

1. Place A8 on the center deck and attach all semirigid cables, starting with A8J3 , using 
caution to avoid damaging any of the cables' center conductor pins. 

2. Use two panhcad screws to secure A8 10 the center deck. Reconnect W45 to FL I and A8. 

3. Tighten all semirigid coax connections on A8. Ensure that all other cable connections are 
tight. 
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A9 Input Attenuator 

Removal 

1. Disconnect W34 at A 15A2J 1, and place the analyzer upside-down on the work bench. 

2. Remo ve W41 and di sconn ect W44 from the attenuator. 

3. Remove screw (I) securing the altenuator to the fron l-frame center support. See 
Figure 3- 15. 

4. Remove screw ( I) securi ng the A9 Input Allenuator to the right side frame. See 
Figure 3- 16. 

5. Remove the attenuator and di sconnect the aUenualor ribbon cab le. 

Replacement 

I. Con nect the attenuator-con lro l ribbon cable to the A9 Input Atten uator. 

2. Place the A9 In put Allenualor into the ana lyzer with the A9 mounting brackets resting 
against the front-frame center suppott and the right side frame. Use caution to avoid 
da maging any cables. 

3. Attach the atlenuator to the center suppon with one panhead screw ( I). See Figure 3- 15. 

4. Attach the attenuator to the right side frame, using one flat head screw (I). See 
Figure 3- 16. 

5. Connect semirigid cables W41 and W44 to the atten uator assembly. Connect opposite end 
of W4 1 to the fro nt frome. 
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Figure 3·18. A9 Mounting Screws at Right Frame 
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A10 Tracking Generator (Option 002) 

A10 Tracking Generator (Option 002) 

Removal 

I. Use a 5/16 inch wrench to remove the Tracking Generator's RF OUT, LO OUT, and LO 
IN semi-rigid cables. 

2. Disconnect W I4 and W I6 from the Tracking Generator. 

3. Remove the three screws ( I) securing the Tracking Generator to the center deck. These 
screws are located on the top side of the center deck as ill ustrated in Figure 3-17. 

4. Remove the Track ing Generator and disconnect W4S, coax SO. 

SJ1 6 

Figure 3-17. A10 Tracking Generator Mounting Screws 

Replacement 

I. Connect W4S, coax 80, to the Tracking Generator's INPUT connector. 

2. Orient the Tracking Generator so that its LO IN, LO OUT, and RF OUT connectors are 
closest to the AI3 Second Converter. 

3. Loosely connect the LO IN, LO OUT, and RF OUT semi-rigid cables. 

4. Secure the Tracking Generator to the analyzer's center deck lIsi ng the three screws removed 
in step 3 of the removal procedure. 

5. Tighten the semi-rigid cables. 

6. Connect W 14 and W 16 10 the Trac ki ng Generator. 
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All YTO 

Removal 

I. If the analyzer is an Option 002, remove the Tracking Generator before proceeding. 

2. Place the analyzer top-side-down on the work bench. 

3. Use a 5/16 inch wrench 10 remove W56/ FL2/W57 (as a unit). 

4. Disconnec t W38 at the A ll Assembl y. 

5. Remove the All mounting screws ( I ) shown in Figure 3- 18. 

6. Di!'iconnect WlO from Al l. 
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Figure 3·18. A11 Mounting Screws 

Replacement 

I. Reconnect W 10 10 A II. 

2. Place the All Assembly in the ana lyzer. 

3. Secure the All Assembly to the right-side frame using the four screws ( I) removed in 
" Removal" step 5. 

4. Con nect W38 to A ll. 

S. Install W 56jFL2/W57. Ensure thai all of the connections are tight. 

6. If the analyzer is an Option 002, insta ll the Tracking Generator. 

3-32 Assembly Replacement 
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AI3 Second Converter 

AI3 Second Converter 

Caution Tum off the analyzer's power when replacing the AI3 Second Converter 
Assembly. Fail ure to tum off the power may result in damage to the assembly. 

Removal 

I. Disconnect W34 at A 15A2J 1 and place the analyzer upside-down on the work bench. 

2. Disconnect ribbon cable WI3 from the Ai3 assembly. 

3. Disconnect W33, coax 81, and W35, coax 92, from the AI3 assembly. 

4. Disconnect W57 from A13Jl. 

5. Remove the four screws securing Ai3 10 the main deck and remove the assembly. 

Replacement 

I. Secure AI3 to the analyzer's main deck, using four panhead screws. 

2. Connect W57 to A13J 1. Ensure that the connections on both ends of FL2 are tight. 

3. Connect W35, coax 92, to Al3J2 310.7 MHz OUT jack. 

4. Connect W33, coax 81 , to A13J4 600 MHz IN jack. 

5. Connect ribbon cable WI3 to the AI3 assembly. 
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Procedure 9. AI4 and AI5 Assemblies 

Removal 

I. Remove the analyzer's cover as described in Procedure I, "Analyzer Cover." 

2. Place the analyzer on its right side frame. 

3. Remove the eight screws and washers holding the A14 and AIS assemblies to the bottom of 
the analyzer. These screws are labeled 1 and 2 in Figure 3-19. 

Caution 

Figure 3~19. AI4 and AIS Assembly Removal 

~ 
1 

Washers are not captive. Loose washers in instrument may cause interna l 
da ma ge. 

3-34 Assembly Replacement 
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Caution 

Procedure 9. AI4 and AI5 Assemblies 

00 NOT fold the board assemblies oul of the analyzer one at a time. Always 
fold the AI4 and AI5 assemblies as a unit. Folding out one assembly at a time 
binds the hinges atiach ing the assemblies and may damage an assembly and 
hinge. 

4. The board assemblies are attached to the analyzer's right side frame with two hinges. Fold 
both the AI4 and AI5 assemblies out of the analyzer as a unit. 

5. Remove all cables from the assembly being removed. 

6. Remove the two screws that attach the assembly being removed to its two mounting hinges. 

Caution 

Replacement 

DO NOT torque shield screws 10 more than 5 inch-pounds. Applying 
excessive torque will cause the screws 10 streich. 

I. Attach Ihe removed assembly to the two chassis hinges with two panhead screws. 

2. Attach all cables to the assembly as illustrated in Figure 3-20. 

3. Lay the AI4 and Al5 assemblies fl at against each other in the folded out position. Make 
sure that no cables become pi nched bel\veen the two assemblies. Ensure that a ll coaxial 
cables are clear of hinges and standoffs before contin uing onto the next step. 

4. Fold both board assemblies into the ana lyzer as a unit. Use caution to avoid damaging any 
cable assemb lies. 

5. Secure the assemblies using the eight screws and washers removed in "Removal" step 3. 
Place a washer (2) on the appropriate screws. See Figure 3- 19. 

6. Secure the analyzer's cover assembly as described in Procedure I, "Analyzer Cover. " 
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Procedure 9. AI4 and A15 Assemblies 
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Figure 3-20. AI4 and AI5 Assembly Cables 
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Procedure 10. AI7 CRT Driver 

Procedure 10. AI7 CRT Driver 

Removal 

I. Remove the analyzer's cover assembly and fold OUI Ihe A2, A3 , A4, and AS assembl ies as 
described in Procedure 5, "A2, A3, A4, and A5 Assemblies Removal," steps 3 through 6. 

2. Place the analyzer top-side-up on the work bench with A2, A3, A4, and AS fo lded out to 
the right. 

3. Remove two screws (I) securi ng the 1\\.'0 board-mounting posts to the left-side frame, and 
remove the posts. See Figure 3-2 1. 

4. Remove two screws (2) securing AI7 assembly 10 the left-side frame. 

5. Pull the AI7 Assembly out of the analyzer. 
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Figure 3-21. AI7 Mounting Screws 

Replacement 

, 
• 

I. Connect W7, W8, W9, A6A I W2, and A 18Wl to the AI7 CRT Driver Assembly. Pl ace the 
assembly into the center-deck mounting slot next to the CRT assembly. 

2. Secure the AI7 assembly to the left side frame usi ng two flathead screws. Attach the board 
mounts to the left side frame using two flathead screws. See Figure 3-21. 

3. Place the analyzer on its right side frame. 

4. Fo ld the A2, A3, A4, and AS assemblies into the analyzer as described in Procedure 5, "A2, 
A3, A4, and AS Assembl ies." Secure the analyzer's cover assembly. 
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Procedure 11. B1 Fan 

Removal/Replacement 

Warning Always disconnect the power cord from the instrument before beginning this 
replacement procedure. Failure to follow this precaution can present a shock 
hazard which may result in personal injury. 

I. Remove the four screws securing the fan assembly to the rear frame. 

2. Remove the fan and disconnect the fan wire from the A6 Power Supply assembly. 

3. To reinstall the fan, connect the fan wire to A6J 3 and place the wire into the channel 
provided on the left side of the rear-frame openi ng. Secure the fan to the rear frame using 
four panhead screws. 

Note The fan must be insta lled so that the air passes through the instrument and 
exile;; out the front of the instrument. 

3..38 Assembly Replacement 
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Procedure 12. BT1 Battery 

Procedure 12. Bn Battery 

Warning 

Caution 

Battery BT1 contains lithium polycarbon monofluoride. Do not incinerate or 
puncture this battery. Dispose of discharged battery in a safe manner. 

To avoid loss of the cal ibration constants slored on the A2 Controller 
assembly, connect the analyzer to the main power source and tum on before 
removing the battery. 

The battery used in this instrument is designed to last several years. An output voltage of 
+3.0 V is maintained for most of its useful li fe. Once this voltage drops to +2.6 V, its life and 
use are limited and the output voltage wi ll deteriorate quickly. When the instrument is turned 
off, stored states and traces will on ly be retained fo r a short time and may be lost. Refer to 
"State- and Trace-Storage Problems" in chapter 9,"Controller Section", in this manual. The 
battery should be replaced if its voltage is +2.6 V or less. 

Removal/Replacement 

I. Locate the battery assembly cover on the analyzer's rear panel. Use a sc rewdriver 10 

remove Ihe two flathead screws securing the cover to the analyzer. 

2. Remove the old battery and replace it with the new one, ensuring proper polarity. 

3. Measure the voltage across the new battery. Nomi nal new battery voltage is approximate ly 
+ 3.0 V. If this is not the case, check the battery cable and A2 Controller assembly. 

4. Secure the battery assembly into the analyzer. 
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Procedure 13. Rear Frame/Rear Dress Panel 

Removal 

Warning The AS Power Supply and A6A 1 High Voltage assemblies contain lethal voltages 
with lethal currents in all areas. Use extreme care when servicing these 
assemblies. Always disconnect the power cord from the instrument before 
beginning this replacement procedure. Failure to follow this precaution can 
represent a shock hazard which may result in personal injury. 

I. Disconnect the line-power cord from the analyzer. 

2. Remove the analyzer's cover, and place the analyzer on its right side frame. 

3. Fold out the A2, A3, A4, and AS assemblies as described in Procedure 5, "A2, A3, A4, 
and AS Assemblies Removal ," steps 3 through 5. 

4. Disconnect the HP-IB cab le at A2J5. 

5. Place the analyzer top-side-up on the work bench with A2 through A5 fo lded oul 10 the 
ri ght. 

Warning The voltage potential at A6A 1W3 is +9 kV. Disconnect at the CRT with caution! 
Failure to properly discharge A6A 1W3 may result in severe electrical slwck to 
personnel and damage to the instrument. 

6. Connect the analyzer's line-power cord to provide proper ground ing whi le discharging the 
A6A 1 W3 post-accelerator cable. Make sure that the analyzer's line-power swi tch is in the 
off position . 

7. Connect a high-voltage probe (1000: 1), such as the HP 34 111 A to a voltmeter with a 
10 megohm input. 

8. Connect the clip lead of the probe (ground) to the chassis of the spectrum analyzer. 

9. Sl ip the tip of the high-voltage probe under the A6A 1 W3 post-accelarator cable's rubber 
shround to obtain a reading on the voltmeter. See Figure 3-2. 

10. Keep the high-voltage probe on the post-accelerator connector until the voltage has 
dropped to a voltmeter reading of less than 5 mV (l ess than 5 V al the con nector). This 
nonnally takes about 30 seconds. 

I I. Disconnect the line-power cord from the spectrum analyzer. 

12. Using a small screwdriver wi th the shank in contact with the CRT sh ield assembly, slip 
the tip of the screwdriver under the A6A 1 W3 post-accelerator cable's rubber shroud and 
short the cable to ground on the CRT shield assembly. See Figure 3-2. 

13. Remove the three screws securing the power-supply shield to the power supply. and 
remove the shield . 

14. Disconnect the fan and li ne-power cables froll! A6J3 and A6J10 1 on the A6 Power Supply 
assembly. 

3-40 Assembly Replacement 
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Procedure 13. Rear Frame/Rear Dress Panel 

15. Remove the two fl athead screws securing the rear-panel battery assembly, and remove 
th e assembly. Remove the battery and unsolder the two wires attached to the battery 
assembly. 

16. Use a 9/ I 6-inch nut driver to remove the dress nuts holding the BNC connectors to the 
rear frame. If necessary, drill out the nut driver to fit over the BNC connectors, and cover 
it with heatshrink tubing or tape to avoid scratching the dress panel. 

17. For Opt jon 001 analyzers: Use a 5/16- inch wrench to disconnect WI9, coax 83, from 
rear-panel connector J 10. 

18. For Opt ion 002 analyzers: Use a 5/ 16-inch wrench to disconnect JIl from the rear panel. 

19. Disconnect the two cable ties holding ribbon cable W7 to the A 19 HP-IB assembly. 

20. Remove four screws (I) securing the rear frame to the main deck. See Figure 3-22. 

21. Remove the six screws securing the rear frame to the left and right side frames. 

22. Use a 3/B-inch nut driver to remove the nut securing the earphone jack. Carefully 
remove the jack using caution to avoid losing the lock washer located on the inside of the 
rear-frame assembly. Replace the washer and nut onto the jack for safekeeping. 

23. Remove the rear-frame assembly. 

24. To remove the rear dress panel, remove the two spring clips located on the inside of the 
rear frame near the display adjustment holes. 

Replacement 

D 
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o 

Figure 3-22. Main Deck Screws 

.. 

1. If the rear dress panel is removed, secure it to the rear frame using two spring clips. Take 
care to seat the panel tight against the frame. 

2. Place the analyzer on its fronl panel allowing easy access to the rear-frame area. 

3. Place the rear frame on the analyzer and use a 3/8-inch nut driver to secure the earphone 
jack. A lock washer should be used on the inside of the rear frame and a nat washer on 
the outside. 
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Procedure 13. Rear Frame/Rear Dress Panel 

4. Place the coax cable's BNC connectors into the appropriate rear-frame holes as described 
below. Use a 9/I6-inch nut driver to attach the dress nuts holding the BNC connectors to 
the rear frame. 

Rear Panel Jack 
J4 
J5 
J6 
J8 
J9 

RF Cab le 
W24, coax 5 
W23,coax 93 
W25, coax 4 
WIS, coax 97 
W3l. coax 8 

5. For Option 001 analy z ers : Use a 5/16-inch wrench to connect W.1 9, coax 83, to rear-panel 
connector J lO. 

6 . For Option 002 analyzers : Use a 5/ 16- inch wrench to connect Jl1 to the rear panel. 

7. Secure the rear frame to the analyzer's mai n deck, using four panhead screws ( I ). See 
Figure 3-22. 

8. Secure the rear frame to the analyzer side frames using three fla t head screws per side. Use 
caution to avoid damaging any coaxial cables. 

9. Place the analyzer top-side-up on the work bench. 

10. Pull the red and black battery wires through the rear-frame's battery-assembly ho le. 
Solder the red wire to the battery-assembly's positive lug and the black wire to the 
negat ive lug. Replace the battery. 

II. Secure the battery assembly to the rear frame, using two fl athead screws. 

12. Reconnect the two cable ties on the Al9 HP-1B assembly to hold ribbon cable W7 to the 
A 19 assembly. 

13. Connect the fan and line-power cables to A6J3 and A6J I01 on the A6 Power Supply. 

14. Snap the ABA 1 W3 post-accelerator cable to the CRT assembly. 

15. Snap the black grommet protecting ABA IW3 into the CRT shield. 

16. Ensure that all cables are safely routed and will not be damaged when securing the A6 
cover. 

17. Secure the power-supply cover shield to the power supply, using three flathead screws (I). 
One end of the cover fi ts into a slot provided in the rear-frame assembly. 

18. Connect the HP-1B cable to A2J5. 

19. Fold the A2, A3, A4, and A5 assemblies into the analyzer as described in Procedure 5. 

342 Assembly Replacement 
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Procedure 13. Rear Frame/Rear Dress Panel 

$;':1 48 

FiglSe 3-23. A6 Power-Supply Cover 
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Procedure 14. W3 Line Switch Cable 

Removal 

Warning Due to possible contact with high voltages, disconnect the analyzer's 
line·power cord before performing this procedure. 

1. Remove the analyzer's cover assembly as described in Procedure 1, "Ana lyzer Cover." 

2. Fold oul the A2, A3, A4, and AS assemblies as described in Procedure 5, "A2, A3, A4, 
and AS Assemblies Removal," steps 3 through 5. 

3. Disconnect A lAI WI from A3J602. 

4. Pl ace the analyzer top-side-up on the work bench with A2 through AS fo lded out to the 
ri g ht. 

Warning The voltage potential at A6A1W3 is +9 kV. Disconnect at the CRT with caution! 
Failure to property discharge ABA 1W3 may result in severe e lectrical shock to 
personnel and damage to the instrument. 

5. Connect the analyzer's line-power cord to provide proper grounding while d ischarging the 
A6A I W3 post-accelerator cable. Make sure that the analyzer's li ne-power swi tch is in the 
ofT position. 

6. Con nect a hi gh- vo ltage probe ( 1000: I) , such as the HP 34111 A to a voltmeter with a 
10 me.e;ohm input. 

7. Connect the cl ip lead of the probe (ground) to the chassis of the spectmm analyzer. 

8. Slip the tip of the high-vo ltage probe under the A6A 1 W3 post-accelarator cable's rubber 
shround to obtain a reading on the voltmeter. See Figure 3-2. 

9. Keep the high-voltage probe on the post-accelerator con nector until the voltage has 
dropped to a voltmeter reading of less than 5 mV (lcss than 5 V at thc conncctor). This 
nonnally takes about 30 seconds. 

10. Discon nect the line-power cord from the spectrum analyzer. 

II. Using a sma ll screwdriver wi th the shank in contact wi th the CRT sh ield assembly, slip 
the tip of the screwdriver under the A6A I W3 post-accelerator cable's mbber shroud and 
short the cable to ground on the CRT shield assembly. See Figure 3-2. 

12. Remove the three screws securing the power supply shield to the power supply, and 
remove the shield. 

13. Pu ll the cable tie (I). Figure 3-24, to free W9 and the post-accelerator cables. 

14. Discon nect W3 from A6J2. 

15. Pull W3 up from between the power supply and the CRT assembly. 

16. Undress W3. 

17. Place the ana lyzer on its right side frame. 
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Procedure 14. W3 Line Switch Cable 

18. Fold out the AI4 and AI5 assemblies as described in Procedure 9, "A14 and Al5 
Assemblies Removal," steps 3 and 4. 

19. Remove the screw (1) securing W3, the line switch assembly, to the fro nt frame. The 
screw is captive. See Figure 3-25. 

A6Al W9 

. 3 

o 
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Figure 3-24. W3 Dress and Connection to A6 Power Supply 

20. Remove AIWI and AIW1DSI from the line-swi tch assembly. Let each hang freely. 

Note If contact removal tool , HP part number 871 0-1 791 , is available, complete 
assembly removal by perfomling "Removal" steps 2 1 and 22. If not, skip to 
" Removal" step 23. 
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Procedure 14. W3 Line SWitch Cable 

21. From the top side of the analyzer, use contact removal tool, HP part number 871 0-1 79 1, 
to remove the four wires from the W3 connector. See Figure 3-26. With wire cutters, clip 
the tie wrap hold ing the cable to the contact housi ng. 

22. Completely remove the cable from the instrument. 

23. Remove the AI Front-Frame assembly and AIS C RT assembly as described in 
Procedure 2, "AI Front Frame/AIS CRT Removal," steps 16 throu gh 29. 

24. Remove the left side frame from the analyzer using the hardware listed below. (The side 
frame will still be attached by the speaker wires. Do not let it hang freely.) 

Scrcw 
( I) SCREW-MACH M4 X 0.7 8 mm-LG FLAT HD 
(2) SCREW-MAC H M3 X 0.5 35 mm-LG FLAT HD 
(3) SCREW-MACH M3 X 0.5 6 mm-LG FLAT li D 

25. Remove the line-switch cable assembly. 

DRESS CABLE BE T WEEN 
STANDOFF AND SI DE FRAME 

( 4 PLACES 

Quantity 
. ... .... . _ . .... . ....... 3 

.. .. . . . . . ...... 2 
..... . .. ... .. ... . .. .. .. 6 

Figure 3-25. Line Switch Mounting Screw and Cable Dress 

3-46 Assembly Replacement 
Scans by ArtekMedia =;> 2011 



Scans by Artekmedia => 2011 

Procedure 14. W3 line Switch Cable 

CONNECTOR -.. 

= 

'- POSITION OF 

TI E WRA.P KNUCKLE 

WIRE (98) ____ ~ 

WIRE (928)----------

WI R E (8) 

WIRE (9 18 ) 

\LUNGER PUSHES CONTACT OUT 

• ~ s » s ) s or-cS<~<~, ~~~~~ 
to z 1$~:,} < / J ( /l 'V:..L'~;'_''_'L..L..L..L 
~ CONTACT REMOVAL 

CONNECTOR BODY 

TOOL WIR E 

Figure 3-26. W3 Cable Connector 
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Procedure 14. W3 Line Switch Cable 

Replacement (Using Contact Removal Tool, HP part number 8710-1791) 

I. Ensure that the act ion of the switch is working properly. With a pair of wire cutters, clip 
the tie wrap holding the cable to the contact housi ng of the replacement W3 assembly. 

2. Using the contact removal tool , remove the four wires from the replacement cable 
assembly's connector. 

3. From the bottom side of the analyzer, insert the contact end of W3 through the slotted 
opening in the main deck. W3 should corne through to the top side of the analyzer 
between th e AI8 CRT assembly and the post-acce lerator cab le. 

4. Pl ace LED AIWIDSI in to the line-switch assembly. 

5. Attach the line-switch assembly into the fron t frame, using the captive pan head screw. Be 
sure to connect the line-switch grounding lug with the screw. 

6. Dress W3 between the main deck standoff and the side frame. See Figure 3-24. 

7. On the top side of the analyzer, redress W3. 

8. Insert the four contacts into the W3 connector. 

9. Attach the cable to the connector housi ng using the supplied tie wrap. 

10. Connect W3 to A6J2. Dress W3 into the slotted opening in the deck. 

II. Connect A1A1Wl to A3J602. 

12. Secure the power-supply cover shi eld to the power supply. using three flat head screws. 
One end of the cover fit s into a slot provided in the rear-frame assembly. 

13. Redress W3 and the other cable assembl ies down between the CRT assembly and the 
power supply cover such that Ihe W9 wi res are below Ihe surface of Ihe power-supply 
cover. 

14. Fold up the A2, A3, A4, and A5 assemblies into the analyzer as described in Procedure 5, 
"A2, A3, A4, and A5 Assemblies Replacement," steps 5 through 10. 

15. Fold up AI4 and AI5 assemblies as descri bed in Procedure 9, "A14 and AI5 Assemblies 
Replacement," steps 9 through II . 

Replacement (Without Contact Removal Tool) 

I. Lay the repl acement line-switch cable assembly between the side frame and main deck. 
Ensure that the action of the switch is working properly. 

2. Attach the left side frame to the deck and rear frame. See Figure 3-27. 

Screw Quantity 
( I ) SCREW-MACH M4 X 0.7 8 mm-LG FLAT HD .. 3 
(2) SCREW-M ACH :-13 X 0.5 35 mm-LG FLAT liD ..... . .... .... ..... . .. 2 
(3) SCREW-MACH M3 X 0.5 6 mm-LG FLAT HD .. . .... .. .. .... 6 

3. Dress W3 between {he mai n deck standoff and {he side frame. See Figure 3-24. 

4. Attach the Al Front Frame assemb ly and the A I8 CRT assembly as described in 
Procedure 2, "A I Front Frame/Al8 CRT Replacement," sleps I through 15. 

5. Place LED AIWIDSI into the line-switch assembly. 
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Procedure 14. W3 Line Switch Cable 

6. Attach the li ne·switch assembly into the front frame usi ng the captive pan head screw. Be 
sure to connect the line·switch grounding lug with the screw . 

.. .. ., 
@' = = ® 2 \ = '" = ., 

= j , = ., = = = = .. I@ = .. == .. .. .. .. .. 
"" 

.. 

1 (3 PLACES) 3 (6 PLACES) 
51( 152 

Figure 3·27. Side Frame Mounting Screws 

7. On the top side of the analyzer, redress W3. 

8. Connect W3 to A6J 2. Dress W3 into the slotted opening in the deck. 

9. Connect A IAI W I to A3JG02. 

10. Secure the power-supply cover shield to the power supply using three Hat head screws. One 
end of the cover fils into a slot provided in the rear-frame assembly. 

II . Place W3 and the other cable assemblies between the CRT assembly and the power 
supply cover so the W9 wires are below the surface of the power-supply cover. 

12. Fold up the A2, A3, A4, and A5 assemblies into the analyzer as described in Procedure 5, 
"A2, A3, A4, and A5 Assembl ies Replacement," steps 5 through 10. 

13. Fold up AI4 and AIS assemblies as described in Procedure 9, "A14 and AIS Assembl ies 
Replacement," steps 3 through S. 

14. Replace the analyzer's cover assembly. 

IS. Connect the line-power cord and swi tch the analyzer'S power on. If the analyzer does not 
operate properly, tum off the ana lyzer power, di sconnect the line cord, and recheck the 
analyze r. 
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Procedure 15. EEROM (A2U501) 

Removal/Replacement 

Caution The EEROM is replaced with the power on. Use a nonmetallic tool to remove 
the defective EEROM and install the new EEROM. 

1. Tum the HP 8560A (LINE) switch off. Remove the analyzer's cover assembly and fold out 
the A2, A3, A4, and AS assemblies as described in Procedure 5, " A2, A3, A4, and AS 
Assemblies Removal," sleps 3 through 5. 

2. Tum the H P 8560A [LINE I switch on. 

l . Set the WR PROT/WR ENA jumper on the A2 Controller Assembly to the W R ENA 
position. 

4. Press [CALI, HORE 1 OF 2, SERVICE CAL DATA , COPY EERO". The analyzer will store 

the contents of the EEROM into the program RAM. 

5. Using a nonmetallic iool, carefu lly remove the defective EEROM. 

6. Carefully install a new EEROM. 

7. Press COPY TO £ERCH . The analyzer wi ll store the contents of the program RAM into the 
new EEROM. 

8. Tum the I-IP 856113's (LINE) switch off, then on, cycling the ana lyzer power. Allow the 
power-on sequence 10 finish. 

9. If error message 701, 702, or 703 is displayed, press I RECAll I..HORE I and RECALL ERRORS 

Use the STEP keys to view any other errors. 

10. If error message 701 or 703 is displayed, perfonn Adjustment 9,"Frequency Response 
Adjustment" in Chapter 2. (If a TAM is avai lable, perfonn the module's "Low Band 
Flatness" tests. Press (MODULE I, ADJUST to enter the adj ust menu of the TAM.) 

11. If error message 704 is displayed, press [SAVE I, SAVE PRSEL PK , and ( PRESET I. 

12. If there are no errors after cycli ng the analyzer power, the EEROM is work ing properly, 
but the frequency-response correction data might be in val id . Check the ana lyzer'S 
frequency response. 

13. Place the WR PROT/WR ENA jumper in the WR PROT position. 

14. Fold the A2 and A3 assemblies into the analyzer as described in Procedure 5, "A2, A3, 
A4, and A5 Assemblies." Secure the analyzer's cover assembly. 
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Procedure 16. A21 OCXO (Option 003) 

Procedure 16. A21 OCXO (Option 003) 

Removal 

I. Remove th e rear-frame assembly as described in Procedure 13, " Rea r Frame/Rear Dress 
Panel Removal," steps I through 22. 

2. Place the analyzer on its right-side frame. 

3. Fold out the AI4 and AI5 assemblies as described in Procedure 9, "A14 and Al5 
Assemblies Removal," steps 3 and 4. 

4. Remove the three screws ( I) securi ng the OCXO to the main deck. See Figure 3-28. 

5. Disconnect W49, coax 82, and W50 from the OCXO and remove the OCXO from the 
analyze r. 

Figure 3-28. A21 OCXO Mounting Screws 

Replacement 

I. Connect W49, coax 82, and WSO to the OCXO and position the OCXO in the analyzer. 

2. Secure the OCXO to the analyzer's main deck using three screws (I). See Fi gure 3-28. 

3. Fold the AI4 and AI5 assemblies into the analyzer as described in Procedure 9. 

4. Perform the rear-frame assembly replacement procedure described in Procedure 13. 
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4 
Replaceable Parts 

This chapter contains infomlation on ordering all rep laceable parts and asse mblies. Locate the 
inSirument parts in the following figures and tables: 

Table 4-1. Firmware-Dependent Pan Numbers ...... . 
Table 4-4. Replacea ble Parts 

Page 
.. 4-3 

.... 4-11 

Figure 4-\. Parts Identificat ion, Assembl y Mounting .. ... .. .. ... . . .. .. ... .. . 4-21 
Figure 4-2. Parts I denti fication, Cover Assemhl y ............. ..... ..... .. ..... ....... .4-23 
Figure 4-3. Pa rts I denti fication , Main Chassis ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-25 
Figure 4-4. Parts Identi fication , RF Section ... ....... . ....... ... .... . . . . . . . . . . . . .4-27 
r igure 4-5. Parts IdelHi ficalion , rronl Frame. ........ . ....... . .. ... . .. ........ . .4-29 
Figure 4-6. Parts Identifi cation, Rear Frame .. ..... . . ...... .. . ..... .. . . ..... .4-33 

Ordering Information 
To order a part or assembly, quote the Hewlett-Packard part number (with check digit), 
indicate the quami ty required , and address the order to the nearest Hewlell-Packard offi ce . 
The check digit will ensure accurate and timely processing of your order. 

To order a part that is not listed in the replaceable parts table, incl ude the instrument model 
num ber, the description and function of the part, and the number of pans requi red. Address 
th e order to the nearest Hewlett-Packard office. 

Direct Mail-Order System 

Within the USA, Hewlett-Packard can supply pans through a direct mail-order system. 
Advantages of using the system are as fo llows' 

• Direct ordering and sh ipment from the HP Support Materia ls Organization in Roseville, 
Ca lifornia. 

• No maximum or mLnlmUm on any mail order. (There is a minimum order amount for parts 
ordered through a local HP office when the orders require billing and invoicing.) 

• Prepaid transportati on. (There is a small handling charge for each order.) 

• No invoices. 

To provide these advantages, a check or money order must accompany each order. Mail-order 
forms and specific orderi ng information is available through your local Hewlett-Packard Sales 
and Service office. 
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Direct Phone-Order System 

Withi n the USA, a phone order system is available fo r regular and hotli ne replacement parts 
selVice. A to ll-free phone number is available, and Mastercard and Visa are accepted . 

Regular Orders: The toll- free phone number, (800) 227-8164, is available 6 am to 5 pm, 
Pacific standard time, Monday through Friday. Regu lar orders have a four-day del ivery ti me. 

Hotline Orders: Hotline service for ordering emergency parts is ava ilable 24 hours a day, 365 
days a year. There is an addi ti onal hotline charge to cover the cost of freight and special 
handling. 

The toll-free phone number, (800) 227-8 164, is available 6 am to 5 pm, Pacific standard time, 
Monday through Friday and (916) 785-8H OT for after-hours, weekends, and holidays. Hotline 
orders are nonnally delivered the following business day. 

Parts List Format 
The following infonnat ion is listed fo r each part: 

I. The Hewlett-Packard part number. 

2. The part number check digit (CD) . 

3. The total quantity (Qty) in the assembly. This quantity is given on ly once, at the fi rst 
appearance of the part in the list. 

4. The description of the part. 

5. A five-dig it code indicating a typical manufacturer of the part. 

6. The manufacturer part number. 

Firmware-Dependent Part Numbers 
Refer to Finnware Note: HP 856X Series, HP 85620A, and HP 856298. 

4-2 Replaceable Parts 
Scans by ArtekMedia => 2011 



Scans by Artekmedia : > 2011 

Table 4-2. Reference Designations, Abbreviations and Multipliers (1 of 4) 

A 

AT 

B 

BT 

C 

CP 
CR 

DC 
DL 

DS 

Assembly 

Attenuator, Iso lator, 

Lim iter, Term ination 

Fan, Motor 

Battery 

Capacitor 

Coupler 

Diode, Diode 

Thyristor, Step 

Recovery Diode, 

Varactor 

Directional Coupler 

Delay Line 

Ann unciator, Lamp. 

Light Emitting 

Diode (LED), 

Signaling Device 

(Visible) 

REFERENCE DESIGNATIONS 

F 

FL 
HY 

K 

L 

M 

MP 

P 

Q 

Fuse 

Filter 

Circula tor 

RT 
S 

T 

Electrica l Connector TB 

(S tationary Portion), TC 

Jack T P 

Relay U 

Coil, Inductor 

Meter 

Miscellaneous 

V 

VR 

Mechan ical Part 

Electrical Connector 

(Movable Portion), W 

Plug X 

Si li co n Control led Y 

Rectifier (SCR), 

Transistor, 

T hermistor 

Switch 

Transformer 

Termina l Board 

Th ermoco upl e 

Test Po int 

Integrated Ci rcuit, 

Microcircuit 

Electron Tube 

Breakdown Diode 

(Zener), 

Voltage Regulator 

Cable, Wire, Jumper 

Socket 

Crystal Un it 

(Piezoelectric, 

Quartz) 

Tuned Cavity, 

E Miscellaneous Electrical Part R 

Triode T hyristor Z 

Res istor Tuned Circu it 

A 

A 

Across Flats, Acrylic, 

Ai r (Dry Mct hod), 

Ampere 

ADJ Adjust, Adjustment 

ANS I American Nati onal 

Standards Inst itute 

(fomlerly 

USASI-ASA) 

ASSY Assembly 

A WG American Wi re Gage 

BCD 

B 

Binary Coded 

Decimal 

BD Board, Bundle 

BE·CU Beryllium Copper 

BNe 
BRG 
3RS 

Type of Connector 

Bearing, Boring 

Brass 

ABBREVIAT IONS 

Bse 
BTN 

e 

CCP 

CD 

CER 

Basic 

Button 

C 

Capac itance, 

Capacitor, 

Center Tapped, 

Cermet , Cold, 

Compression 

Carbon Composition 

Plastic 

Cadmium, Card, 

Cord 

Ceramic 

CHAM Chamfer 

CHAR Characte r, 

Characteristic , 

Charcoal 

CMOS Complementary 

Metal Oxide 

Semiconductor 

CN DCT Condu cti ng , 

Conductive, 

Conductiv ity, 

Conductor 

CONT Co ntact , 

Continuous, 

Control, 

Controller 

CONV Converter 

CPRSN Comp ression 

CUP-PT Cup Poin t 

CW 

D 

DA 

Clockwise, 

Cont inuous Wave 

D 

Dt'!t'!p, Deplt'!lion, 

Depth, Diameter. 

Direct Current 

Darlineton 
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Table 4-2. Reference Designations, Abbreviations, and Multipliers (2 of 4) 

DA P-G L 

DBL 
DCDR 

DEG 

Diallyl Phthalate 

Glass 

Double 

Decoder 

Degree 

D- HOLE D- Shaped Hole 

DIA 
DIP 
DIP-S LDR 

D-MODE 

DO 

DP 

Diameter 

Dual In-Line Package 

Dip Solder 

Deplet ion Mode 

Package Type 

Designation 

Deep, Depth, Dia-

metric Pitch, Dip 

FT 

ABBREVIATIONS 
C urrent Gai n 

Bandwidth Product 

(T ransition 

Frequency), Feet, 

Foot 

FXD Fixed 

G 

GEN General , Generator 

GND Ground 

GP Genera l Purpose, 

Group 

DP3T Double Pole Three II 

Throw 

D PDT Double Pole Double H Henry, High 

Throw HOW Hard ware 

OWL Dowell HEX Hexadec imal, 

E·R 
EX T 

F 

FC 

E 

E-Rin g 

Extended. Extension, 

External, Extinguish 

F 

Fahrenheit, Farad , 

Female, Film 

(Resistor), Fixed , 

Flange. Frequency 

Carbon Fi lml 

Composit ion, Edge 

Hexagon, 

Hexagonal 

HLC L Helical 

HP Hewlett-Packard 

IC 

10 

IF 

Company, High Pass 

Collector Current, 

In tegrated Circuit 

Identification , 

Inside Diameter 

Forward Current, 

Intermediate 

Frequency 

of Cutoff Frequency, IN Inch 

Face 

FDT HR U Feedth ro ugh 

FEM Female 

FIL-HD 

FL 
Fill ister Head 

Flash, Flat, Fluid 

FLAT-PT Flat Point 

!'R 

FREO 
Front 

Frequency 

44 Replaceable Parts 

(NeL Including 

INT ">legml. I,,''''';'Y. 
Internal 

J-FET Junct ion Field 

Effect Transistor 

JFET Junct ion Field 

Effect Transistor 

K 

K Kelvin, Key, 

Kilo, Potassium 

KNRLD Knurled 

KVDC Ki lovo lt s 

Direct Current 

LED 

LG 
LIN 

LK 

LKG 

LUM 

M 

MA 

L 

Light Emitt ing 

Diode 

Length, Long 

Linear, Linearity 

Link, Lock 

Leakage, Locking 

Luminous 

M 

Male, Maximum, 

Mega, Mil, MilJi , 

Mode 

Milliampere 

MAC H Mac hi ned 

MAX Maximum 

Me 

MET 

Molded Carbon 

Composition 

Metal , Metallized 

MHZ Megahertz 

MINT R Min iat ure 

MIT 

MLD 

MM 

MOM 

Miter 

Mold, Molded 

Magnetized Material, 

Millimeter 

Momentary 

MTG Mount ing 

MTL C Metallic 

MW Mi lli watt 
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Table 4-2. Reference Designations, Abbreviations, and Multipliers (3 of 4) 

ABBREVIATIONS 

N PLSTC Plastic SMA Subminiature , 

PNL Panel 

N Nano, None PN P Positi ve Negative 

N-CHAN N-Channel Positi ve (Transistor 5MB 

A Type (Th reade( 

Connector) 

Subminiatu re, 

NH 

NM 

NO 

NOM 
NPN 

Nanohenry 

Nanometer, 

Nonmeta llic 

Nonnally Open, 

Number 

Nominal 

Negative Positive 

POL YC Pol ycarbonate 

POL YE Polyester 

POT Potentiometer 

POZI Pozidriv Recess 

PREC Precision 

P R P Purple, Purpose 

PST N P iston 

NS 
Negative (Transistor: PT 

Nanosecond, 

Part, Poin t, 

Pulse Time 

Pulse Width Non-Shorting, Nose PW 

~UM 

:-l'YL 

Numeric 

Nylon (Polyamide) 

o 

) A Over- All 

) D Outside Diameter 

)P AM P Operational 

Amplifier 

Optica l, Option, 

PA 

Optional 

p 

Picoampere, Power 

Amplifier 

PAN- HU Pan Head 

PAR Parallel , Parity 

PB Lead (Metal), 

Pushbutton 

'C 
PCB 

Printed Circuit 

Printed Circuit 

Board 

P-CHAN P- Channel 

PO Pad, Power 

Di ssipation 

PF Picofarad, Power 

Factor 

PKG Package 

Q 

R 

REF 

RES 

~F 

~GD 

lND 

l R 
WT 

Q 

Figure of Merit 

R 

Range, Red, 

Resistance, Resistor: 

Ri ght, Ring 

Reference 

Resistance, Resistor 

Radio Frequency 

Rigid 

Round 

Rear 

Rivet, Riveted 

S 

jAWR Su rface Acoustic 

Wave Resonator 

;EG 

iG L 
;I 

if. 

i l.T 

Segment 

Single 

Silicon, 

Square Inch 

Slide, Slow 

Slot, Slotted 

SMC 

SPCG 

SPOT 

SPST 

SQ 
SST 

STL 

B Type (Sl ip-on 

Connector) 

Subminiature, 

C-Type (Threaded 

Connector) 

Spacing 

Single Pole 

Double Throw 

Single Pole 

Single Throw 

Square 

Stainless Steel 

Steel 

SUBM IN Subm in iature 

SZ Size 

T 

TA 

Te 

J'HO 

rllK 

1'0 

T 

Teeth , 

Temperature, 

Thickness, Time, 

Timed, Tooth, 

Typical 

Ambient 

Temperature , 

Tantalum 

Temperature 

Coefficient 

Thread, Threaded 

Thick 

Package Type 

Des ignation 

rPG Tappi ng 

rR-HD Truss Head 

fRMR Trimmer 

rRN 
l'HSN 

Turn, Turns 

Torsion 
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Table 4-2. Reference Designations, Abbreviations, and Multipliers (4 of 4) 

ABBREVIATIONS 

U VAR Variable Y 

VDC Volts-D i rect C urre nt 

UC D Microcandela Y I G Yttrium-I ron-

UF Microfarad Garnet 
UH Microhenry W 

UL Microli ter, 

Underwri ters' IV Wan, Wanage, Z 
Laboratories, Inc. Wh ite, Wide, Width 

UN HD ND Unhardened W/SW With Swit ch ZNR Zener 

IV IV Wire Wound 

V 

X 
V Variable, Violet, 

Volt, Voltage X By (Used with 

VAC Vacuum, Volts- Dimensions), 

Alternating Current Reacta nce 

MU LTI 'LIERS 

Abbreviation Prefix Mult iple Abbreviat ion Prefix Multiple 

T lera 10 12 m milli 10 3 

G giga 10' " micro to- :6 

M mega 10' " nano 10-9 

k kilo 103 
P pico 10-\2 

d. deka 10 f femto to- 15 

d deci 10- 1 • atto 10 - 18 
, centi 10- 2 
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Table 4-3. Manufacturers Code List (1 of 3) 

Mfr. 
Code 

C063 RIFA AB 

Manufacturer Name 

CI433 AB ELEKT RONICK GMBH 

08350 GROSS A 

08351 MARQUARDT GMBH 

0843 ROEOERSTE IN/RES ISTA GMBH 

K7253 STC/STANTEL 

K8479 HOLSWORTH Y ELECTRON ICS L TO 

S0545 NEC ELECTRON ICS INC 

80562 TOSH IHA COR P 

00000 ANY SATISFACTORY SUPPLIER 

00471 DOW-KEY CO INC 

n0494 A n rJRESSOGRAPH FARR INGTON 

00779 AMP INC 

00853 SANGAMO WESTON INC 

01 121 ALLEN-BRADLEY CO INC 

01295 TEXAS INSTRUMENTS INC 

01686 RCL ELECTRON ICS INC 

01766 INTL CRYSTAL MFG CO INC 

01961 PU LSE ENG INEERING INC 

32 113 CO ILCRAFT INC 

02114 FERROXCUBE CORP 

02768 ITW FASTEX 

04222 A VX CORP 

04713 MOTORO L A INC 

05791 LYN-TRON INC 

05972 LOCTITE CORP 

06001 MEPCO/ ELECT RA INC 

16132 COMPUT ER TERM INA L COR P 

06156 AUM W A CO INC 

0634 1 RODUCT S/TECHNIQUES INC 

06383 PANOU IT CORP 

Address 

STOCK HOLM 

SALZBU RG 

STUTTGART 

RIETHEIM 

LANDSIIUT 

DEVON 

SW 

AU 

GM 
GM 
GM 
EG 

H OLSWORTHY EG 

MTN V I EW 

TOKYO 

CA 

J P 

B ROOMFIE L D WY 

T REVOSE PA 

HARR ISBURG 

NORCROSS 
EL PASO 

DA LLAS 

NORTHBROOK 

PA US 

GA US 

TX US 

TX US 

I L us 

OKLA HOMA CITY OK 

SAN DIEGO 

CARY 

SAUGERTI ES 

DES PLA I ES 

GREAT NECK 

ROSELLE 
BURBANK 

NEWINGTON 

MORR ISTOWN 

CA 

IL 

NY US 

IL 

NY US 

IL us 

Ci\ 

CT 
NJ US 

SAN ANTON I O TX 

COPIAGUE NY 
LOS ANGELES CA 

T INLEY PARK IL us 

06394 OOVER U l l VERSAL INC BALL & RLR DlV SALINE M I 

06424 PERRY U-WAV E ELE K DIV SPERRY RAND CLEARWATER FL 

06560 JEFFERS ELECT RON ICS INC NOGALES AZ US 

06665 PRECIS ION MONOLITHICS INC SANTA CLARA CA US 

07047 ~I L TON ROSS CO SOUTH HAMPTON PA 

07263 A I RC HI LD SEM ICONDUCTO R CORP CUPERTINO CA US 

07933 A YTHEON CO SEM ICON DUCTOR DIV HQ MOUNTA IN V I EW CA 

09023 CORNELL-OUB ILI ERI SANGAMO WAYNE NJ 

09795 j:HXON INDUSTRI ES CORPORATION BR ISTOL RI 

09922 URNDY CORP NORWALK CT 

1123 CTS COR P ELKH ART [ 1 

1150 IRC INC BOONE NC U 
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Table 4-3. Manufacturers Code List (2 of 3) 

Mfr. 
Code 

15542 

1580 1 

15818 

Manufacturer Name 

MINI-CIRCUITS LAB 

FENWA L ELECTRONICS INC 

TELEDYNE SEM ICON DUCTOR 

16 179 MI A -COM INC 

16299 CORN ING EL ECTRON ICS 

16428 COOPER INDUSTRIES INC 
17856 SILICONIX INC 

18324 SIGNETICS CORP 

18612 VISHA Y INTERT ECHNOLOGY INC 

18873 DUPONT E I DE NEMOURS & CO 

19701 MEPCO/CENT RALA B INC 

2M 62i ROHM CORP 

24022 TELEDY E INC 

24226 :;OWANDA ELECT RON ICS COR P 

Address 

BROOKL YN NY US 

SA DDLE B ROOK N J 

MOUNTA I N VIEW CA 

BURLINGTON 

RALEIGH 

HOUSTON 
SANTA CLARA 

SUNNYVALE 

MALVER 

WILM INGTON 

MA US 

NC US 

TX 

CA US 

CA US 

PA 

DE US 

WEST PALM BEACH FL US 

IRVINE 

LOS ANGELES 

GOWAN DA 
24355 

25403 
270 [4 

28480 

29005 

ANALOG DEV [CE INC NO RWOOD 

CA US 

CA US 

NY US 

MA US 

NE :'iV PHILIPS ELCOMA EIN DHOV EN 

NATIONA L SEM ICONDUCTOR CORP SANTA CLARA 

HP DIV 01 SAN JOSE COMPONENTS SAN JOSE 

nORM PRODUCTS CO 

30043 ;OLlD STATE DEVICES INC 

lL585 RCA CORP 
1016 1 <\AV ID ENG INEERING INC 

12159 NEST-CAP ARIZONA 

32293 INTERSIL INC 

32997 BOURNS INC 

33096 COLORADO CRYSTAL COR P 

33399 T ELE-TECH CORP 

34335 ADVANCED MICRO DEVICES INC 

3437 1 HA RRIS CORP 

34649 INTE L CORP 

34899 FA IR RITE PRODUCTS CORP 

lGB l 9 :JVERLAND PRODUCTS CORP 

50157 MIDWEST COM PONENTS 

52063 EXAR INTEGRATED SYSTEMS INC 

52763 ;TETTNER & CO 

55719 SNAP-ON TOOLS CORP 

;5210 JETTIG ENGRG & MFG CO INC 

>5285 BERGWUIST CO 

>5322 iAMTEC 

)5680 VICHICON (AMERICA) CORP 

;6289 ; P RAGUE EL ECTRIC CO 

4-8 Replaceable Parts 

LOS ANGELES 

LA M IRADA 

NEW YORK 

LACON IA 

SAN FERNANDO 

CUPERTINO 

RI V ERS I DE 

LOVEL AND 

BOZEMAN 

SUNNYVALE 

MEL BOURN E 

SANTA CLARA 

WA LL KILL 

PHOEN IX 

MUSKEGON 

SUNNYVALE 

LAUF 

KENOSHA 

SPRING M ILLS 

M INN EAPOLI S 

N EW ALBANY 

SCHAUMBERG 

LEXINGTON 

CA US 

CA 

CA 

CA 

N Y US 

NH US 

CA US 

CA US 

CA US 
, 0 

MT US 

CA US 

FL US 

CA US 
NY 
AZ 

MI 

CA 

GM 
W I li S 

PA 

M 

IN 

I L us 

MA US 
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Table 4-3. Manufacturers Code List (3 of 3) 

Mfr. Manufacturer Name Address 
Code 

6E259 AMETEK INC PAOLI PA US 
70276 ALLEN MFGCO HARTFORD CT 
71744 GENERAL INSTRUMENT CORP CLI FTON NJ 
71984 DOW CORN ING CORP MIDLAND MI 
72228 CONTINENTA L SCREW CO DIV OF AMCA BEDFORD MA 
73138 BECKMAN INDUSTRIA L CORP FULLERTON CA US 
76381 3M CO ST PAUL MN US 

78553 EATON CORP CLEVE L AND O H 
83701 ELECTRON IC DEVICES INC YONKERS NY 
84411 AMERICAN SHIZUKI CORP CONOGA PARK CA US 
9MOll INTL RECTIFIER CORP LOS ANGELES CA US 
9N I71 UNITRODE CORP LEXINGTON MA US 
91506 AUGAT INC MANSFI ELD MA 

91637 DALE ELECTRONICS INC COLUM BUS NE US 
92 194 ALPHA WIRE CORP ELIZA BETH NJ 
92895 AMERICAN OIL & SUPPLY CO NEWARK NJ 
96900 HARDMA N INC BELLEV ILLE NJ 
98978 INTL ELECTRONIC RESEA RCH CORP BURBANK CA 
98291 SEALECTRO CORP TRUM BULL CT US 

99800 AMER PRCN IND INC DELEVAN DIV AURORA NY 

01561 CHASSIS TRAK Dl V GENERAL DEVICES CO INDIANA POLI S IN 

101 83 GRAHAM MAGNETICS INC FT WORTH TX US 
11591 STUA RT RADIATOR CO SAN FRA CISCO CA 
16179 MIA-COM INC BURLINGTON MA US 

16428 COOPER INDUSTRIES INC HOUSTON TX US 
24022 TELEDYNE INC LOS ANGELES CA US 
24931 SPECIA LTY CONNECTOR CO FRANKLIN IN US 
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Table 44. Replaceable Parts 
-

Reference HP Part ( Qt, Description Mer MCr Part 
Designatio] Number I Code Number -

ACCESSO RI ES SUPPLI ED 

1810-0118 I I TERM INATION-COAX IAL SMA: D.SW; 50n 16179 200)·6 11)·02 

1250-0780 5 I A DAPTER-COAX F-BNC M-N 24931 29JP104-2 
HP 10502) 9 I 50n COAX CA BLE WITH BNC MALE 28480 HP IOS02A 
8120-2682 2 I CA BLE ASS Y -COAX 5011 )0 PF 1FT 28480 8120-2682 
8710-1755 9 l WRENCH-HEX K EY 557 19 AWMIA 

OPTION 908 

5062-0800 5 I RACK K IT WITH FLANGES 

(Incl udes Parts Listed Below) 

5001-8739 7 2 PANEL-DRESS 28480 500 1-8739 

5001-8740 0 2 PANEL-SUB 28480 500 1-8740 
5001-8742 2 2 SUPPO RT· REA R 28480 500 1-8742 
5021-5807 6 2 FRAME-FRON T 28480 5021-5807 
5021-5808 7 2 FR AME -RE AR 28480 5021-5808 
5021-5836 I 5 CORNER-STRUT 28480 5021-5836 
0510-1148 2 10 RETA INER-PUSH -ON KB-TO-SHFT EXT 11591 fi69 
3515-0886 J 16 SCREW-MACH M3 x 0.5 GMM-LG PAN-HD 28480 05 15-0886 
3515-0887 4 8 SCREW-MAC H MJ.5 x 0.6 GMM-LG PAN-HD 28480 0515- 0887 

)515-0889 6 12 SCREW-MAC H M3.5 x 0.6 GMM-LG 28480 0515-0889 
3515-1241 6 8 SCREW-MACl I MS x 0.8 12 MM-LG PAN-l ID 28480 0515- 1241 

)515- 1331 i 22 SCREW-MET RI C SPEC IALTY M4 x 0.7 THD; 7MM 28480 05 15-1331 

)06 1-9679 1 1 MOUNT FLANGE 28480 S06 1-9679 

1515-1114 1 , SCREW-MACH M4 x 0.7 IOMM- LG PAN-HD 28480 (1515-1114 

3710-1755 J WRENC H-HEX KEY >5719 I\ W ML4 

5958-657] 0 1 ASSEMB LY INSTR UCTI ONS 28480 !5958-657] 

OPTION 909 

5062-1900 8 I RACK KIT WITH FLANGES AND HAN DL ES 

(Includes Parts Listed Below) 

5001-87]9 7 PA EL-DRESS 28480 ;}OOI-8739 

5001-8740 0 PANE L-SUB 28480 ';00 1-8740 

5001 -8742 2 SUP POR T-REAR 28480 ';00 1-8742 
5021 -5807 6 FR AME-FRON T 28480 r;021-5807 

;021-5808 7 FRAME-REAR 28480 ';021-5808 
;02 1-5836 I CORNE R- STRUT 28480 ';021-5836 

)510- 11 48 2 RETA INER- PUSH-ON KB-TO-S HFT EXT 11591 ;69 
)515-0886 J SCREW-MACH M3 x 0.5 GMM-LG PAN-HD 28480 l5 15-0886 

)515-0887 4 SCREW-MACH M].5 x 0.6 GMM- LG PAN-HD 28480 )5 1 5~0887 

4-10 Replaceable Parts 
Scans by ArtekMedia : > 2011 



Scans by Artekmedia : > 2011 

Table 44. Replaceable Parts (continued) 
,------,-----,-.-

Reference 
Desil!;nation 

HP Part C Qty 
Number D 

0515-ll889 6 

Description 

SC REW- MAC H M3 _5 x 0_6 BMM-LG 

SCREW-MACH M5 x 0.8 12MM-LG PAN-HO 

Mfr Mfr Part 
Code Number 

28480 0515-0889 

28480 05 15-1 241 05 15-1241 

05 15-1331 

5061 -9501 

5061 -9685 

0515-1106 

8710-1755 

5958-6573 

6 
5 SCREW-M ETRI C SPECIALTY M4 x 0.7 T HO; 7MM 28480 0515-1331 

AI 

1494-0060 

9 2 FRONT HANDLE ASS'Y 

o 2 MOUNT FLANGE 

2 6 SCREW-MACH M4 x 0.7 16MM-LG PAN-HD 

9 

o 
WRENC H-HEX KEY 

ASS EMB LY INSTRUCTIONS 

RACK SLID E KIT 

o I SUDE-CHAS 25-IN-LG 21.84-IN-TRVL 

( Incl udes Parts Listed Below. Slides Cannot be) 

Ordered Separately.) 

9 4 SCREW-MAC H M5 x 0.8 14MM-LG PAN-HD 

o 9 SCREW-MACH M4 x 0.7 12MM-LG 

28480 5061 -9501 

28480 5061 -9685 

28480 05 15-1106 

55719 AWML4 

28480 5958-6573 

01561 C858-2 

28480 3515-0949 

28480 35 15-1013 

0515-0949 

05 15- 10 13 

0515-0909 

0535-0080 

1 4 SCREW-MACH M4 x 0.7 12MM-LG PAN-HD 28480 35 15-0909 

1 8 NUT-CH ANN EL M4 , 0.7 3.5MM-THK 10.3MM-WD 28480 )535-0080 

MAJO R ASSEM BLIES 

38560-60052 7 I FRONT FRAM E ASSEMB LY 

38560-60053 8 I FRONT FRAME ASSEM BLY (OPT 002) 

(The Al assembly includes the front 

frame. front faceplate, fron t-panel 

keys, and other hardware. Refer to 

Figure 4-5 for individual pan numbers.) 

28480 )8560-60052 

28480 )8560-60053 
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Table 4-4. Replaceable Parts (continued) 

Reference 
Designation 

H P Part C Qt;y Description Mfr Mfr Part 
Numbe r D Code Number 

AlAI See 101 A-I I D A V-KEYBOARD 28480 See Tbl A-I 

AIA2 

Al 

A3 

A4 

A5 

A6 

A6AI 

A7 

A8 

A9 

0960-0745 

See Tbl A-I 

See 101 A-I 

See Tbl A-I 

See Tbl A-I 

See Tbl A-I 

5062-7089 

5086-7744 
5086-6744 

5086-7748 

5086-6748 

5086-7822 
5086-6822 

A I 0 5086-7799 

(Opt. 002) 5086-6799 

A I I 5086-7781 

5086-6781 

AI2 

6 I RPG ASSEMBLY (Includes Cable) 

1 ONTROLLER ASSEMBLY'" 

I N TERFACE ASSEMBLY 

! LOG AMPLIF IER ASSEMBLY· 

! F FI LTER ASSEMB L Y 

I POWER SUPPLY ASSEMBLY · 

(DOES NOT INCLU DE AMI) 

6 ! HIG H VOLTAGE ASSEMBLY 

28480 0960-0745 

28480 See Tbl A-I 

28480 See Tbl A-I 

28480 See Tbl A-I 

28480 See Tbl A- I 

28480 See Tbl A- I 

28480 5062-7089 

o I FIRST LO DISTRIBUTION AMP LIFI ER 28480 5086-7744 

8 REBU ILT A7, EXC HANGE REQUIR ED 28480 5086-6744 

4 ! LOW BAND M IXER 28480 5086-7748 

28480 5086-6748 2 

5 

J 

j 

3 

REBUILT LOW BAND MIXER 

PORT ATTEN 22 GHz 

RE BUILT A9, EXC HANGE REQUIRED 

TRACKING GENERATOR 

28480 5086-7822 

28480 5086-6822 

28480 5086-7799 

REBUILT AIO , EXCHANGE REQU IRED 28480 5086-6799 

PORTABLE LVLD YTO 28480 5086-7781 

REB UILT All . EXC HANGE REQUIRED 28480 5086-6781 

NOT ASS IGNED 

These board assemblies are pan of the rebui lt board exchange program. To order 
a rebuilt board. use the same number as that of the new board with the exception 
of the 7th digi t which should be a 9. Examp!e: New board number is 08562-60094. 
Therefore, the rebuilt board number will be 08562-69094 . 
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Table 4-4. Replaceable Parts (continued) 

Reference HP Part C Qt, Descriplion Mfr Mfr Part 
Designalion Number 0 Code Number 

A13 5086-7812 3 I S ECOND CONVERTER 28480 5086-7812 

AI4 See Tbl A-I I FREQUENCY CONT ROL ASSEM BLY 28480 See Tbl A-I 

(Includes A I4AIOl , 102. and 103) 

A I5 See Tbl A-I I RF ASSEM BLY 28480 See Tbl A-I 

(Opt. 00 1) See Tbl A-I I RF ASSEM BLY 28480 See Tbl A-I 

(Opl. 002) See Tbl A-I I RF ASSEMB LY 28480 See Tbl A-I 

(Opl. 003 ) See lbl A-I I RF ASSEM BL Y 28480 See Tbl A-I 

(Opt. 01 2) See Tbl A-I I RF ASSEMB LY 28480 See Tbl A-I 

(Opt. 013) See Tbl A-I I RF ASSEM BLY 28480 See Tbl A-I 

(Opt. 023) See Tbl A-I I RF ASSEMB LY 28480 See Tbl A-I 

(Opt. 123) See Tbl A-I I RF ASSEMB LY 28480 See Tbl A-I 

Al5Al 5086-7751 ) I SECOND IF AMP 28480 5086-7751 

Al 5A2 5086·7750 j I SA MP LE R 28480 5086-7750 

AI6 See Tbl A-I I CA L OSCILLATOR ASSEMB LY 28480 See Tbl A-I 

AI7 See Thi A-I I CRT DRIVER ASSEMB LY 28480 See Tbl A-I 

AI8 CRT ASS EMBLY 

(Order by Indi vid ual Parts) 

A l8MP! 5062-7097 ; I CRT WIR ING ASS EM (Includes Shield 28480 5062-7097 

AI8Ll , and A1 8Wl) 

A 18MP2 5041·3987 I SPACER, CRT 28480 ;011-3987 

AI8V I 2090-0225 I I TUBE. CRT 6.7 IN 28480 2090-0225 

A I8WI CA BL E ASSEM BLY, TWO WIRE, TRACE 

ALI GN (P/O A1 8MP I , A17J 5 to A I8L l) 

AI9 See Tbl A-I I HP-IB ASSEMBL Y 28480 ,ec Tbl A-I 

AI9WI 506 1-9031 I I ~ABLE ASSEMBLY, RIBBON, HP-IB 28480 ;06 1-903 1 

:A2J5 to Rear Panel J 2) 

A20 ;062-7755 , I BATTERY ASSY (Includes W6, BTl ) 28480 >062-7755 

121 (Opt. 003) 1813-0644 I )CXO 10.0 MHz 28480 1813·0644 
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Reference HP Part C 
Designation Number D 

B I 5061 -9036 5 

BTl 1420-0341 5 

Fl 21 10-0709 J 

FI 21 10-0756 0 

FLI 0955-0420 J 

FL2 0135-0307 6 

FL2 0955-0519 I 

FLJ 5061 -9032 I 

LSI 9160-0282 9 

\ 3 Assembly 5021-6723 7 

5021-6724 8 

0515-2080 B 
0515-1486 9 

0905-0375 1 

2190-0583 9 

4-14 Replaceable Parts 

Table 4-4. Replaceable Parts (continued) 

Description 

FAN ASSEM BLY (Includes Wire) 

BATIERV 3.0 V 1.2 A-H R LITHI UM 

POLVCARBON MONO FLOR ID E: 

BUTTON T ERMINA TI ONS 

Mfr Mfr Part 
Code Number 

28480 5083-9036 

08709 BR 213 A 55 P 

THIONYL FUSE 5A 250V NTD FE IEC 16428 GDA-5 

(230 VAC Operation) 

FUSE 5A 125V NTO UL 28480 2110-0756 

( 115 VAC Operation) 

LOW PASS FILTER 28480 0955-042 

LOW PASS FILTER, A8J2 TO A13Jl 28480 9135-0307 

(SE RI AL PREFIX 3029A and BELOW) 

LOW PASS FILTER. 4.4 GHz 28480 0955-0519 

(SE RIAL PREF IX 3031A and ABOVE) 

LINE FILTER ASSEM BLY 28480 5061 -9032 

LOU DSPEA KER 2.5 IN SQ (Part of WS; 28480 9160-0282 

CHASSIS MECHAN ICAL PARTS 
(See Figures 4-1 through 4-6 for a 

complete listing of mechanical 

chassis pans.) 

ASSEM BLY SH IELDS 

PEAK DETECTOR (TOP) 

PEA K DET ECTOR (BOTTOM) 

SCREW M2.5 14L 

10 SCREW M2.5 9.5L 
12 J- RI NG mOlD 
12 WSHR LK M2 .5ID 

28480 5021-6723 

28480 5021 -6723 

28480 0515-2080 

28480 0515-1486 

28480 0905-0375 

28480 2190-0583 
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Table 4-4, Replaceable Parts (continued) 

Reference HP Part ( Qt, Description Mfr Mfr Part 
Designation Number [ Code Number 

ASSEMBLY S H IELDS (continued: 

A4 Assembly 5021-9913 ! I AMP I (BOTTOM ) 28480 5021-991: 

5021-9912 , 1 AM P I (TOP) 28480 5021-991: 

5021-99141 £ I AM P 2 (TO P) 28480 5021 -99 1l. 

5021-9915 • 1 AMP 2 (BOTTOM ) 2848Cl 5021 -991 : 

05 15-1 486i I 4 SCREW SMM 2.5 10 PNTROX 28480 051 5-1 481 

0515-20S0 8 2' SCREW M2.5 14L 2848CI 0515-20S( 

2190-0583 9 2' WSHR LK M2 .51D 28480 2190-058: 

0905-0375· 2 2' O-R ING .07010 28480 0905-03n 

A5 Assembly 5021 -67U 3 I IF I (TOP) 28480 5021-672~ 

5021-67301 6 I IF I (BOTTOM) 28480 5021-673( 

5021-6731 1 1 IF 2 (TOP) 28480 5021-6731 

5021 -67.12: , 1 IF 2 (BOTTOM ) 28480 502 1 -673~ 

0515·2081 ,3 16 SCREW 5MM 2.5 16 PNPDS 28480 05 15-2081 

0905-0J75, '2 16 D-R ING .07010 28480 '0905-0315 
2 190-058J, " 16 WSH R LK M2 .51D 28480 2190-0583 

114 Assembly 5021-6733· " 1 RLR OSC (TOP) 28480 .5021 -6733 

5021-6734 0 I RLR OSC (BOTTOM) 28480 .5021 -6734 

3515-0951 :1 13 SCREW 5MM 2.5 16 PNPDS 28480 10515-0951 

3905-0375 ~2 II J- IUNG .0701D 28480 10905-0375 

2190-0583 " 13 WSHR LK 1\12.510 28480 '2190-0583 
" 

~ 15 Assembly 5021-6735 .I I RE F (TOP) 28480 M21-6735 

;021-6736 ~2 1 REF (BOTTOM) 28480 1502 1-6736 

5021 -6737 :1 I lYN 'I'H~R (TOP) 28480 )502 1-6737 

')021-6738 " I ,YNTHZR (BOTTOM) 28480 1')02 1-6738 

;021-6739 ,- I , IG PAT H (TOP) 28480 U515-6739 
" 

1021-6740 IJ I , IG PATH ( BOTTOM) 28480 13905-6740 

i002-063I ' I I BRACE, RF BD 28480 ,;002-063 1 

)5 15-208 1 II 2 ,CREW 28480 11 515-2081 

1515-2081 II 31 ;CREW 5MM 2.5 16 PNPOS 28480 11515-2081 

)905-0375 :? JJ )-R ING ,0701D 28480 0905-0375 

!l90-0583 !l 31 IVS II R LK M?5 10 28480 :!l90-0583 

Replaceable Parts 4-15 



Reference HP Part C 
Designation Number D 

WI 5061·9024 I 

w2 5061 ·9025 2 

w3 5062-0728 6 

w4 5061-9033 2 

W5 5062·4838 1 

W6 5062-7755 J 

w7 5061-9034 J 

\V 8 5061-9030 9 

W9 5062-6482 I 

WIO 5062-0742 4 

Wll 5062-0741 3 

WI2 5062-0740 2 

w13 5062-0743 5 

wi' 08560-60002 1 

(Opt. 002) 

w 15 

4-16 Replaceable Parts 

Table 4-4. Replaceable Parts (continued) 

Description M[r Mfr Part 
Code Number 

CAB LE ASSEMBLIES 

POWER CABLE, RIBBON 28480 5061 -9024 

CONTROL CABLE, RIBBON 28480 506 1-9025 

CABLE ASSEMBLY Ll E SWITCH 28480 5062-0728 

CABLE ASSEMBLY, RIB BON, O PTION 28480 5061 -9033 

MODU LE (A2J 6 to Rear Panel B) 

CABLE ASSEM BLY, HEADPHONE 28480 5062·4838 

CA BLE ASSEMBLY, BATTERY ( A2J 9 to Rear 28480 5062-7755 

Panel Battery Holder) 

CA BLE ASSEMB LY, RIBBON, DISPLAY 

(A2J310 AI7JI ) 

CAB LE ASSEMBLY , DISPLAY POWER 

(A6J 4 to AI 7J2) 

CA BLE ASSEMB LY, CRT, YOKE 

(A17J3 and J 7 to AI8VI) 

28480 5061-9034 

28480 5061 -9030 

28480 5062-6482 

CABLE ASSEMBLY , RIBBON , All YTO DRIVE 28480 5062-0742 

(AI4J3 to AllJI) 

CA BLE ASSEMBLY, RIBBON, A9 AT'TEN . 

DRI VE (A I.J6 to A9) 

CAB LE ASSEMBLY, A7 LODA ' DR IVE 

(A14JIO, to A7) Part of Cable Assembly-

Microcircuit, 08562 -60045) 

28480 5062-0741 

28480 5062-0740 

CAB LE ASSEMB LY, RIBBON, AI) 2ND CONY 28480 5062-0743 

DR IVE (A 14J12 to A1 3) (Part of Cable 

Assembly-Microci rcuit, 08562-600(5) 

CA BLE ASS EMBLY, RIBBON, AIO CONTROL 28480 08560-60002 

SIGNAL (A14J13 to AIO) 

NOT ASS IGNE D 
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Reference HP Part 
Designation Number 

WI6 08560-60001 

(Opt. 002) 

Wl8 5062·0721 

WIg (Opt. 001: 5062·0723 

W20 5062-071 7 

w22 5062-0709 

W23 5062-0719 

W24 5062-0720 

W25 5062-071 8 

W2 7 5062-0714 

w29 5062-0711 

w31 5062-0722 

W32 5062-0705 

w33 5062-0706 

w34 8120-5446 

Table 4-4, Replaceable Parts (continued) 

( QtJ Description Mfr Mfr Part 
[ _+ ________________ + Code Number 

6 1 CABLE ASSEM BLY, A ID ALC 2848! 08560-6000· 

EXT (Rear Panel J II to A 10) 

I CABLE ASSEMBLY, COAX 97, La SWEEP 

0.5 V IGHz (A14J7 to Rear Panel J 8) 

I CABLE ASSEMBLY, COAX 83, 

2ND IF OUT (A 15J803 to Rear Panel J 10) 

28480 5062,0721 

28480 5062-0723 

I CAB LE ASSEMB LY , COAX 6,0 SPAN VIDEO 28480 5062-0717 

(A3JI03 to A2J.1) 

CABLE ASSEMB LY, COAX 0, 10 MHz FREQ. 28480 5062-0709 

COUNT (A 15J302 10 A2J8) 

I CAB LE ASSEMBLY, COAX 93, EXT TRIG IN 28480 5062-0719 

(Rear Panel J5 to A3J600) 

S I CA BLE ASSEMBLY. COAX. 5 VIDEO OUT 28480 5062-0720 

(A3J 102 to Rear Panel J4) 

1 I CABLE ASSEMBLY, COAX 4, BLAN KI NG 28480 5062-0718 

OUT (A3J601 to Rear Panel J6) 

I CABLE ASSEM BLY, FILTER 10.7 MHz 28480 ')062-0714 

(ASJ5 10 A4J3) 

I CABLE ASSEMBLY, COAX 7, 10.7 IF 28480 i062-0711 

(A1 5J601 10 A5J3) 

I CABLE ASSEM BLY, COAX 8, REF IN/OUT 28480 >062-0722 

(A 15J301 to Rear Panel J 9) 

I CABLE ASSEMBLY, COAX 87, SAM PLER IF 28480 >062-0705 

(AISJlOI 10 A I4JIOI ) 

I CABLE ASSEMBLY, COAX 81, 2ND LO 28480 >062-0706 

DR IVE (AI 5J70 1 to A13J4) 

I CABLE ASSEM BLY, COAX 0, 1ST LO SAM P. 28480 020·5446 

(A7J4 to A15A2Jl ) 
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Table 44. Replaceable Parts (continued) 

Reference HP Part C Qt., 
Designation Number D 

w35 5062-0710 6 

W36 5062-0725 J 

w37 5062-0707 I 

W38 08560-2000t 6 

w39 08560-20006 7 

1V40 5062-0724 2 

w41 5021 -86J5 4 

W42 5021 -6705 5 

w43 08560-20001 2 

(Opl. 002) 

w44 08560-20004 5 

w45 5021 -6706 6 

W46 38560-20002 3 

(Opt. 002) 

w47 )8560-20003 , 
(Opt. 002) 

W48 l8560-60003 J 

(Opt. 002) 

v49 (Opt. 003) 5062-4892 J 

V50 (Opt. 003) >062- 489 1 I 

4-18 Replaceable Parts 

Description 

CA BLE ASSEM BLY, COAX 92, INT 2ND IF 

( A13J 2 10 A 15J80 1) 

CABLE ASSEMB LY, COAX 86, EXT 2ND IF 

(Fron( Panel J3 to A15J 802) 

CAB LE ASSEMBLY, COAX 85,10 MHz REF I 

(A1 5J 303 10 A 14J 30 1) 

CAB LE ASSEMB LY, SEM I-RIG ID, LO IN 

(AIIJ2 to A 7J I) 

CABLE ASSEMB LY, SEM I- RIGID, 1ST MIXER 

OUT (A7J2 10 A833) 

CA BLE ASSEMBL Y, COAX 89, CAL OUT 

(A1 5J 501 to Front Panel J5) 

CA[) LE ASSEM[) LY, SEM I-RIG ID, RF IN PUT 

(Front panel J I to A9JI ) 

CAB LE ASSEM BLY , SEM I-RIG ID, 1ST LO OUT 

(A 7J 3 to Front Panel J4) 

CABLE ASSEM BL Y, SEM I-RIGID, AID La IN 

(A ID to A7J 3) 

CAB LE ASSEMB LY, SEM I-RIG ID 

(A9 to FLlJI ) 

CABLE ASSEMBLY, SEM I-RIG ID 

(FLIJ 210 A8JI ) 

Mfr Mfr Part 
Code Number 
28480 5062-0710 

28480 5062-0725 

28480 5062-0707 

28480 08560-20005 

28480 08560-20006 

28480 5062-0724 

28480 502 1-8635 

28480 5021 -6705 

28480 08560-20001 

28480 08560-20004 

28480 5021-6706 

CABLE ASSEM BLY, SEMI-RIGID, AJO LO OUT 28480 08560-20002 

(A IO to Front Panel J4 ) 

CABLE ASSEMBLY. SEM I-RIG ID, AIO 

RF OUT (A IO 10 Front Panel J6) 

CAB LE ASSEM BLY, COAX 80, 

AID 600 MHz (A 155702 to AlO) 

8 A BLE ASSEM BLY, COAX 82, A21 OCXO 

:A21 10 A15J 305) 

:::ADL E ASSEM BLY, OCXO DRIVE 

:A21 to AI 5]306) 

28480 08560-2000J 

28480 08560-60003 

28480 5062-4892 

28480 5062-4891 
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Table 4-4. Replaceable Parts (continued) 

Reference HP Part C Qty Descri ption Mfr Mfr Part 
Designation Number D Code Number 

wS' 5062-6478 5 I CABLE ASSEMB LY, COAX 84. 10 MHz REF2 28480 5062-6418 

(A15J304 10 A4J 7) 

W52 5062·6477 4 , CABLE ASSEM BLY, COAX 9, 10.7 MHz CAL SIG 28480 5062·6477 

(ASH (0 A4J8) 

wS3 5062-6476 3 , CABLE ASSEM BLY, COAX I, FREQ COUNTE R 28480 5062-6476 

(A2J7 (0 MJ5) 

wS 4 5062·6475 3 , CA BLE ASSEM BLY. COAX 2. VIDEO 28480 5062-6475 

(A3JIOI ( 0 A4J4 ) 

W55 5062·6471 8 , CA BL E ASSEMBLY, AU DI O 28480 5062-647 1 

(A4J 6 to LSI Jl and Rear Panel J 3) 

W56 5022·0049 0 , CABL E ASSEM BLY, SEM I- RIGID 28480 5022-0049 

(A8J 2 to FL2, Serial Prefix 3031A and Above) 

wS7 5022·0050 3 , CA BL E ASSEM BLY, SEM I-RIG ID 28480 5022·0050 

(FL2 10 AI 3J I , Serial Prefix )O) IA and Above) 
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[tern HP Part C Qty Description Mfr Mfr Part 
Number D Code Nwnbcr 

1 05 15- 1323 5 11 SCREW-MACH M3 x 0.5 30l\B 1-LG PAN -H D 28480 0515- 1323 

2 0515-1646 5 3 SCREW-MACH M3 x 0.5 60 MM- LG PAN -H D 28480 0515· 1646 

3 0515-1647 6 2 SCREw-MACH M3 x 0.5 100MM-LG PAN-HD 28480 0515-1647 

4 3050-0105 6 15 WASHER-FL MTLC NO. 4 .l 25-1N-1D 28480 3050-0105 

5 0515· 0886 3 13 SCREW-MAC H M3 x 0.5 GM~'I - LG PAN -HD 28480 05 15-0886 

Figure 4·1. Parts Identification, Assembly Mounting 
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Parts Lis~ Cover Assembly (See Figure 4·2) 

Item HP Part C Qty Descripti on Mfr Mfr Part 
Number D Code Number 

1 5041·8911 1 ; 1 BAIL HAN DL E 28480 5041·89 11 

1 5041 ·8912 1 2 TRl M CA P 28480 504 1·8912 

3 05 15·1114 1 4 SCREW MACH M4 X 0.7 10MM· LG PA ·HD 28480 0515· 1114 

4 1460·2164 • 1 SPRING·CPRSN .815 IN-O D 1.25-1N-OA-LG 28480 1460-2108 

5 5021 -6343 7 1 RI NG GEA R 28480 502 1-6343 

6 5021-6344 8 1 SOC KET GEA R 28480 5021-6344 

7 5021 -8667 1 1 HAN DL E PLATE 28480 5021·8667 

8 5001 -8728 4 1 BAC KUP PLAT E 28480 5001 -8728 

9 05 15·1367 • 6 SCR EW MAC H M4 X 0. 7 SMM- LG 90 DEG- FL II -HD 28480 0515 - 1397 

I' 05 15-1133 5 1 SCREW-MAC H M5 X 0.8 16 M~-I -LG 28480 0515-1133 

11 5001 -8800 J 1 COVE R 28480 5001-8800 

" 5041 -7238 J 1 MO IST URE DEF LECTO R-L F 28480 504 1-7238 

13 5041 ·J989 J 1 MO ISTURE DEFLECTOR- RT 28480 5041·3989 

14 5041 -8913 J 1 SIDE TR IM 28480 5041-89 13 

15 05 15-1114 1 1 SCREW-MAC H M4 X 0.7 10MM-LG PAN- HD 28480 0515· 1114 

16 5041 -8907 5 1 REA R FOOT 28480 504 1·8907 

17 0900-0024 8 4 a-RING .145- I N-XSECT -DI A SIL 51633 A5568-007 

18 2190-0587 J 4 WAS HER- LK HLCL 5.0 MM 5.I -MM -1D 28480 2190-0587 

19 0515·12 18 J 4 SCREW-SKT-HD-CA P M5 X 0.8 40 Mi\-I-LG 28480 0515-1218 

2. 08562 -80028 1 1 INSULATOR 292 X 355 MM .5 1 THK 28480 08562-80028 
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Parts List, Main Chassis (See Figure 4-3) 

Item HP Part C ~t y Description Mfr Mfr Part 
Number D Code Number 

1 0515-1079 3 4 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD SEM 28480 0515-1079 

2 5IBO·9Q23 2 3 SMM 3.0 35 PCPDS 28480 51BO·9023 

3 0515·IB26 0 3 SCREW-MACH M3 X 0.5 35MM-LG PAN-HD SEM 28480 0515·1826 

• 3050-0891 3 WASHER-FL MTLC NO.4 . 125- IN- IO 28480 3050·0891 

5 5063-0249 1 COVER, A6 POWER SUPPLY (lncludes label) 28480 5063·0249 

6 0515-1590 8 3 SCREW-MACH M3 X 0.5 45MM-LG 28480 0515·1590 

7 5041 -7246 3 BOARD MOUNT 28480 504 1·7246 

8 0515-1079 3 4 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD SEM 28480 0515·1079 

9 5041-8961 COVER, Al7 28480 5041·8961 

10 5021·5486 2 CRT MOUNT 28480 5021·5486 

II 5001·5870 2 CRT MOUNT STRAP 28480 5001·5870 

12 3050-0891 3 WASHER-FL MTLC NO.4 .125- IN-JD 28480 3050·0891 

13 0515-1079 3 4 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD SEM 28480 0515·1079 

14 5001 ·8705 MAIN DECK 28480 5001·8705 

15 5001·5872 , FRONT END DECK 28480 5001-5872 

16 0515-1367 7 4 SCREW·MACH M4 X 0.7 BMM-LG SODEG·FLH-HD 28480 0515-1367 

17 0515-1461 9 2 SCREW MACH M3 X 0.5 GMM-LG SOOEG·FLH·HD 28480 0515- 1461 

18 5021-7464 5 1 SIDE FRAME 28480 5021-7464 

19 0515-1367 7 SCREW·MACH M4 X 0.7 BMM-LG SOOEG-FLH-HD 28480 0515-1367 

20 0515-1461 9 2 SCREW MACH M3 X 0.5 GMM-LG SODEG-FLH-HD 28480 0515-1 461 

21 0515-1461 9 2 SCREW MACH M3 X 0.5 GMM-LG SODEG-FLH-HD 28480 0515-1461 

22 0515-11161 9 2 SCREW MACH M3 X 0.5 GMM-LG SODEG-FLH-HD 28480 0515-1 461 

23 5021-5484 5 5 MOUNTING POST 28480 5021·5484 

24 5062-0750 • 2 HINGE, 2 BOARD 28480 5062 -0750 

25 5062-075 1 5 2 HINGE, 4 BOARD 28480 5062-0751 

2. 5041-7250 9 CABLE CLAMP 28480 504 1-7250 

27 0515-1010 7 2 SCREW-MACH M3 X 0.5 35MM- LG 28480 0515-1010 

28 0515-1461 2 2 SCREW-MACH M3 X 0.5 GMM-LG SODEG-FLH-HD 28480 051 5-1 461 

2, 518 1-5040 I LABEL, ASSEMBLY LOCATIO TS 28480 5181-5040 

AIBMPI 5062-7095 • CRT WillING ASSY (INCLUDES A IBLI , AIBWI ) 28480 5062- 7095 

A.18MP2 504 1-3987 SPACER, CRT 28480 5041-3987 

AI BVI 2090-0225 TUBE, CRT 28480 2090·0225 

A 18W l PIO AIBMPI 
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Parts Lis~ RF Section (See Figure 4-4) 

Item HP Part C Qty Description Mfr Mfr Part 
Number D Cod e Number -

1 0515-0886 3 2 SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 2848C 0515-0886 

2 0515·0886 3 Z SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 2848C 0515-0886 

3 0515-0886 3 Z SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 2848C 0515-0886 

4 5021 -6749 7 1 FILTER CLAMP 28480 5021 -6749 

5 NOT ASSIGNED 

6 0515-0886 3 2 SCREW-MACH M3 X 0_5 GMM-LG PAN- HD 28480 0515-0886 

7 500 1-8705 7 1 MAIN DECK 28480 5001-8705 

8 0515·0890 9 2 SCREW·MACH M3 X 0.5 6MM·LG SODEG·FLH·HD 28480 0515-0890 

9 500 1-8755 7 1 FRONTENDDECK 28480 5001-8755 

10 0515-0890 9 2 SCREW·MACH M3 X 0.5 GMM·LG SODEG·FLH·HO 28480 0515·0890 
11 (Opt. 002) 2360-0507 8 3 SCREW.A1ACH 6·32 1.625--IN LG 82DEG 28480 2360·0507 

12 2360·0183 6 4 SCREW·MACH 6·32 .375-IN- LG 82DEG 28480 2360·0183 

13 0515·0866 9 1 SCREW· MACH M3 X 0.5 8MM·LG PAN· HD 28480 0515·0866 

11 0515-1146 0 2 SCREW·MACH M3 X 0.5 GMM·LG PAN· HD 28180 0515·1146 

15 500 1-8731 9 1 ATTENUATOR BRACKET 28480 5001-8731 

16 NOT ASSIGNED 
17 NOT ASSIGNED 

18 18560-00002 1 1 ATTENUATOR BRACKET 28480 18560·00002 

19 0515-0886 3 2 SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 28480 0515·0886 
20 0515-1 461 9 1 SCREW·MACH M3 X 0.5 GMM·LG SEM FLHD 28480 0515-1461 

21 NOT ASSIGNED 
22 0515-1461 9 4 SCREW·MACH M3 X 0.5 GMM·LG SEM FLHD 28480 0515· 1461 

:Option (03) 051 5-0890 3 3 SCREW·MACH M3 X 0.5 GMM·LG SODEG·FLH·HD 28480 0515·0890 

(NOT S HOWN IN FIGURE 4-4) 
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Parts List, Front Frame (See Figure 4-5) 

HP Part ( Qt: Description 
Number I -

0515-1622 ; 4 SCREW·SKT-HD· CAP M4 X 0.7 8~1M-LG 

5041·8906 , I CRT BEZEL 

1000·0897 , I Rf l CRT FACEPLATE 

0370-3069 , 
I KNOB BASE 1-1 /8 JGK .252-IN- IO , 

(INCLUDES ITEM 5) 

3030-0022 , 2 SCREW·SET 6·32 .125-IN-LG SMALL CUP-PT 

2950-0043 ! 2 NUT· H EX·DBL·CHAM 3/8-32-THD .094- IN-T HK 

2190·0016 , 
2 WASH ER·LK INTL l' 3/8 IN .377- lN-1D 

J8560-000m ! I FRONT PANEL· DRESS 

l8560-0000! i I FRONT PANEL·DRESS, OPT 002 
5060-0467 € I PROBE POWER JACK 
0590-1251 € I NUT·SPCLY 15/ 32-32-1'11 0 . I-IN-THK .562-WD 

1250-1666 8 2 ADAPTOR COAX STR F·SMA F-SMA 
051 5·2145 I 12 SCREW·MACH M3 X 0.5 8MM-LG PAN-HD TX 

5062·4806 9 I BlTh'lPER KIT (Includes 4 bumpers) 

0905-1018 2 4 O·RING .1261'0 
5021-0483 4 2 CATCHLATCH 
0515-0366 4 13 SCREW·MACH M2.5 X 0.45 GMM·LG PAN·HD TX 
5021-8689 8 I FRONT FRAME 

8160-0520 7 I RFI ROUND STRIP STL MSH/SIL RBR C U/SN 

0535-0082 3 2 NVTM W LKWR M4 
2190-0016 3 I WASHER-LK INTL T 3/8 IN .377-IN-1O 

2950-0043 g I NUT-HEX-DBL·CHAM 3/8-32-1'110 .094-IN-I' ll K 

1250-2191 5 I RF INPUT ASSEMBLY 
0515-2145 1 2 SCREW-MACH M3 X 0.58MM-LGPAN- HDTX 

5041 ·8985 1 I RUBBER KEYPAD (INCLUDES KEYC APS) 

1990· 1131 J I LED-LAM.P LUM-I NT:::;560UCD IF == 20MA-MAX 
5041-1682 ) I KEYCAP "LINE" 

0900·0010 I I }- RING .10 1-IN-ID .07·IN-XSECT·DLA NTRL 

0515·1552 I I SCREW·MACHINE ASSE1ffiLY M3 X 0.5 12MM-LG 
502 1-5482 I I ,UPPORT CENTER 

0515-1143 7 2 SCREW-MACH M4 X 0.7 16M M-LG PAN- HD TX 

0515·1934 I 9 <CREW-MACH M2.5 X 0.45 Gl\'IM-LG PAN- HD TX 
'PIO AIWI) 

2100·4232 I I t-VC 20K 20% LOG 
3050·0014 I 2 NAS II ER-Ft .25010 12 

2190-0067 I I WASHER·LK JNTL .256-IN-1D 
2950-0072 I I 'UT-II EX 1/ 4-32 THD 

0370·3079 I I (NO B RND.125JG 

Mfr Mer Part 
Code Number 
2848C 0511)-1622 
2848C 5041·8906 
2848C 1000·0897 
2848C 0370·3069 

ooooc BY DESCRIPTION 

ooooc BY DESCRIPTION 

28480 2190·0016 

28480 08560-00009 
28480 08560·00008 

28480 5060·0467 
00000 BY DESCRIPTION 

28480 1250·1666 
28480 0515·2145 
28480 5062·4806 
28480 0905-1018 
28480 5021·5483 
28480 0515·0366 
28480 5021·8689 
28480 8160·0520 
28480 0535·0082 
28480 21 90·00 16 

00000 BY DESCRIPTION 

28480 1250·2191 
28480 0515·2145 
28480 5041 ·8985 

~M627 LD-IOIMG 
26480 5041-1682 
51633 A5568-005 
J0421 M3 .0XO.5X12 
28480 5021 -5482 
28480 0515-ll43 
28480 0515·1934 

28480 2100-4232 
28480 3050·0014 
28480 2190·0067 
28480 2950·0072 

28480 0370·3079 
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Parts List, Rear Frame (See Figure 4~) 

Iten HP Part C Qt, Description Mfr Mfr Part 
Number D Code Number 

I 0515-0890 9 , SCREm1ACH M3 X 0.5 GMM-LG SODEG-FLH-HD 28480 0515-0890 
2 5062·7755 3 I BATTERY HOLDER (INCLUDES WIR ES) 28480 5062-7755 
3 0515-1669 2 4 SCREW·MACH M4 X 0.7 40MM· LG PAN·HO 28480 0515-1669 
4 3160·0309 5 I FAN GRILLE 28480 3160·0309 
5 0380-0012 0 4 SPACER·RND .87;' IN·1D 28480 0380·0012 
6 NOT ASSIGNED 
7 6960-0002 4 I PLUG·HOLE TR·HD FOR 0.5·D·HOLE STL 05093 SS·48152 
8 6960-0023 9 2 PLUG· HOLE DOME· HD FOR 0.312·D·HOLE STL 04213 D·2730·LC2 
9 1250·1753 4 I ADAPTOR· COAX STR F·SMA 28480 1250·1753 

(INCLUDES WASHER AND NUT) 

10 0515-0890 9 4 SCREW·MACH M3 X 0.5 GMM·LG SODEG·FLH·HD 28480 0515·0890 
11 0515-0898 7 I SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 28480 0515·0898 
12 0590·1251 6 5 UT·SPGLY 15f32·32·THD .1·JN·TllK .562·WO 00000 BY DESCRIPTION 

13 1252-0995 8 I CONNECTOR·TEL 2·CKT .111· SHK· DIA 28480 1252·0995 
(INCLUDES NUT AND JACK) 

I. 5001-871 3 I REAR PANEL· DRESS 28480 5001-8719 
15 0515-146 2 • SCREW·MACH M3 X 0.5 GMM·LG PAN·HO 28480 0515-1 461 
16 8 160·066 8 I RFI ROUND STRIP STL SPIRA .150 28480 8160·0662 
11 5021-547 8 I REAR FRAME 28480 5021-5479 
18 5021·639 5 2 SCH~W·CONN HPIB 28480 5021 ·6391 

19 2200-010 3 2 SCREW·MACH 4·40 .25·IN·LG 82 DEG 00000 BY DESCRIPTION 
20 0510-114 2 2 nETAlNEn-PUS lI ON KD-TO- S IIFT EXT 28480 0510·1148 
21 0515-089 7 I SCREW·MACH M3 X 0.5 GMM·LG PAN·HD 28480 0515-0898 
22 0535-002 2 2 NUT·HEX DBL·CHAM M4 X 0.7 3.2MM·THK 00000 BY DESCRIPTION 

BI 5061·903 5 I FAN ASSEMBLY (INCLUDES WIRES) 28480 5061·9036 

BTl 1420-034 1 5 I BATTERY 3.0V 1.2 A-HR LITHIUM 08709 BR 2f 3A SSP 

POLYCARBON MONOFLUORIDE; 

BUTTON TER~UNATIONS 
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5 
Major Assembly and Cable Locations 

Introduction 
This chapter identifies the module's assembl ies and cables and conta ins the following figu res: 

Page 
Figure 5-1. Hinged Assembl ies .............. .............. 5-4 
Figure 5-2. Top View (A2 Unfolded) . .... . . 5-4 
Figure 5-3 . Top View (A2 and A3 Unfolded) .. .. . ... ........ . .. .. ... 5-5 
Figu« 5-4. Top View (A2, A3, A4, and AS Unrolded) ..... .. . .. . ... . .. . ..... ; · 6 
Figure 5-5. Bottom View (A 15 Un folded) ..... . ... .. .. .. ... .. .. . .... 5-7 
Fig ure 5-6. Bouom View (AI5 and AI4 Unfolded) ....... . . .. .. •• . . . . 5-8 
Figure 5· 7. Front End . . . . . . ... . . . . ... 5-9 
Figure 5-8. Rear View ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5- 10 

Use the list below to detemline the figure(s) illustrating the desi red assembly or cable . 

Asse."lies ... ... .... ..... .. .... ... ... ... . ... ... ... .... ... ..... .. . 
Al Front Frame 
AlAI Keyboard . . ...... . ...... . .. ...... .. ...... . .... .. . . 
A2 Con tro ller ... ... .... ... .... ... .... .. . ... .... . 
A3 Interface . . .. . . .. ... . . .. • . ... . ... . .. .• ... .. . ... . .. . . 
A4 Log Amplifier/Ca l Oscillator . .. . .. . 
AS IF Filter . . . . . . . . . . . . . . . • . . . . . . . . • . . .. .... • . 
A6 Power Supply ........ . . . . . . . . ..•... 

. . Figure 
5-6 

.. 5- 6 
5- 1. 5-2 

..5 - 1.5- 2 
5- 1, 5-3 
5- 1, 5-t! 

5-4 
A6Al High Voltage Module .........•............ • .... • .... • ...•......... 
A 7 LO Distribution Amp lifi er ..•........•.... . ........•........ • ... 

5-4 
5-7 
5-7 A8 Low Band Mixer .... . 

A9 RF Atten uator .................•........ . ... • .... • ....•. ..5- 7 
.. 5- 7 
.. 5- 7 

A I 0 Track ing Gene rator 
All YTO ...... . 
AI2 (Not Assigned) 
AI3 Second Converter 
AI4 Freq uency Control . ... . _. 
A I5 RF ..... ............ . .. .. .. .. 
AI7 CRT Driver .. ... .... . ... ...... ... . . 
Al8 C RT Assembly 

.. 5- 7 
5- 1, 5-6 

5-1, 5-5, 5-6 
..5- 4 

5-4 

Major Assembly and Cable Locations 5·1 



A •• e.ltUe. . .... . . .. .. . . . . ..... . . ... . . . ... . . .. ... . . . . . ... .. . . .... . 
A I9 HP-IB 

A20 Battery Assy ..... . ...... . ... .. ........ . . .... . .. .. ... .. .... . 
A21 OCXO (OplionOOJ ) . .... . .... _ ........•.... _ ......... .... _. 
D 1 Fan .................. .. .. .. .. . ..... . ... . . .. . . ... .... . . .. . . . .. . 

..Fipre 
.. 5-4 
..5-8 
..5-4 

BTl Battery ...... . ..... . ... . . .. . ....... . . .................... . 
..5-8 
..5-8 

.5 - 7 FL I Low Pass Filter ..... . .. . .. .. . .. . . .. ........ .. .. ... .. ... . ......... . 
FL2 Low Pass Filter 

FL3 Line Filter ...... ..... . .... .. . ... .. . ......... .. .... . 
LS 1 Speaker ........... . ... ......... ...... .................. . ....... . 

5-7 
.5-8 

..5-4 

C.ble. . . ..... .. ..... . .. ... ... ... ... ... . . ... .... ........ .. ........ ..Fip re 
AlAI WI Keyboard Cable .... . ............................. . . .. . .... 5-2, 5-4 
A3Wl Interface Cable ....... ..... . ... .. .. .. ... . ...... .............. 5-2 
AI9WI HP- IB Cab le ...... . . .. • . . .• • . .... . .••. . .. . . .... . 5-2.5-4 
WI I)ower Cable ........ . ... . .. ... . . .. .. ... .. ... . . .. . ...... 5-2, 5-3, 5-4. 5-5 
W2 Control Cable . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 5-2, 5-3 , 5-4, 5-5 
W3 Line Switch Cable . .. . . . .. . . .. . .. .. .. .. . ... . .. . . . . . . 5-4, 5-7 
\V4 Option Module Cable ..... . ..... .. ..... .... ..... . .................. .5·4 
W5 (NOT ASS IGNED) 

\V6 Battery Cable ............... ....... . . ........................ . .. . 
W7 Disp lay/Cal Osc Cable .................................... .. . . ..... . 

..5 -2 
5-2 

W8 Display Power Cable ........................................ . ...... .5 -4 
W9 C RT Yoke Cable .. 5-4 
WI O YTO Drive Cable............. ....... .......................... 5.6,5.7 
Wll Attenuator Drive Cable .............. . .................. . ..... .5 -6 
WI2 A7 LODA Drive Cable ................... _ ............... . ..... 5-6,5-7. 
WI3 AI3 Second Conv. Drive Cable .............. .... ... . . ... .. .......... 5-6 
WI4 AIO Control Signal Cable (Opt. 002) ...... . ............... ...... 5-6, 5-7 
W IS (Not Assigned) 
WI6 AIO ALC EXT Cable (Opt. 002) .......... . .................. . 5-6, 5-7 
W I 7 (NOT ASSIGNED) 
WI8 LO Sweep (Coax 97) .. ................. ............. . ....... .5 -6 
W19 Second IF Out (Coax 83) (Option 001) . . . . . .. 5-5 
W20 Zero-Span Video (Coax 6) ............. ... ... .......... ...... . 
W2 1 (NOT ASSIGNED) 
W22 10 MHz Freq. Count (Coax 0) ........................... .. . .. .. 
W23 Ext. Trigger In (Coax 93) .............. ..... .. .. .... ....... .. . 
W21 Video OUI(Coax5) ..............•........ •.... _ .... _ ... ....... . 
IV25 Blanking OUI (Coax 4) ....... _ ... . .. . .... . .. ..... . .. . _ .. . _ . . ... . 
IV26 ( OT ASS IGNED) 

5-2, 5-5 
.5 -2 

..5-2 

IV27 Filter 10.7 MHz ............. _ ....... _ ......•... ' .... __ ... .. . '. 5-3, 5-4 
IV28 (NOT ASSIGNE D) 
W29 10.7 IF (Coax 7) ... ..... . _ .• _ .... _ • . . ___ • . . . __ .... .. . ....... .. 5-4, 5-5 

W 30 (NOT ASS IGNED) 
IVJ I Ref. InlOuI (Coax 8) ............... ... . ..... . . ....... . . . .......... 5-5 
IVJ2 Sampler IF (Coax 87) .. ... . .. ............. . ... . . ..... ... .. . ... . 5-5, 5-1; 
W33 Second LO Drive (Coax 8 1) .... .. . .... .. .. ..... . .. .. .. .. ....... 5-5,5-7 

5-2 Major Assembly and Cable Locations 
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Cables ... ........... ..... ... . . .. ... .... ..... .... ... .... .. . ....... ..Fi,.re 
W34 First LO Samp. (Coax 0) .. . . . . . . . . . . . . . . . . . . . . . . . . 5-5, 5-6, 5-7 
W35 In! Second IF (Coax 92) .. . .. ... . .... ... .... ... ... .... .... . 5-5. 5-7 
W36 Ex. Second IF (Coax 86) (De le.ed in Op,- 002) .... . ... .. . .. ..... 5-5 
W37 10 MHz Ref I (Coax 85) .. . ...... ..... .. .... .. . .... ..... .. . 5-5,5-6 
W38 Firs. LO .. .. ...... .. .... .. .. .. . ..5-7 
W39 Low Band Mixer ............... . .. .. .......... . . ... .......... . 5-7 
W40 Cal. Ou' (Coax 89) . . .... .. . .. .. ... .. .. .. ..... .... .. ..... . 5·5 
W41 RF Inp ut ............ ... .... ...... .. . ........ .. ..5-7 
W42 First LO Out (Standard) ... .... . . .. . .... . .. . .... .. ..... ... . .... .. 5-7 
W43 A 10 LO IN (Op'- 002) .. .. . .. .. . .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. 5-7 
W44 Semi rigid .................................... . .. . . . ........ . .... ..5-7 
W45 Semi rigid .. .. ..... .... .. .... .... . ..5-7 
W46 A I 0 LO OUT (Op'- 002) ..... .. . .. . .. . .. .. . .. .. .. .. . .. .. . 5-7 
W47 AIO RF OUT (Op'- 002) ........ ..... ... .. . .... . .. . ..... . ...... 5-7 
W48 A IO 600 M Hz (Coax 80) (Op'- 002) ..... . ....... .... .. .. ........... 5-5 
W49 A2 1 OCXO (Coax 82) (Op.ion 003) ..................... ... ... .. ..... 5-5 
W50 A21 OCXO Drive (Op.ion 003) .... .... ........................... 5-5 
W51 10 MHz IN (Coax 84) .......................... .. ...... . ..... .. 5-3,5-5 
W52 CAL Osci llator Out (Coax 9) ....................... . ............... 5·4 
W53 Frequency Counter (Coax I) ..... . ..... ... . .. ....... 5-2,5-3 
W54 Video (Coax 2) ........ .. .. .. .. .. .. . .. .. . .. . .. .. .. .. .. .. . 5-2, 5-3 
W55 Audio Out .. ..... . . .. . .. . . . .. . ... .. . .. . .. . . ..... . ... . .. . . 5-3,5-4 
W56 Semi rigid 
W57 Semi rigid ..... ... . ........ . ........ . ............. . ......... . 

.. 5-7 

..5-7 
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Figure 5-3. Top View (A2 and A3 Unfolded) 
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6 
General Troubleshooting 

Introduction 
This chapler provides infonnation needed to troubleshoot the instrument to one of the six 
major functional sections. Chapters 7 through 12 cover troubleshooting fo r each of these 
sect ions. Before troubleshooting, read the rest of this int roduction. To begin troubleshooting, 
refer to "Troubleshooting to a Functional Section" in this chapter. 

Topic Page 
Troubleshooting to a Functional Section. . . . . . . . . . • . . . 6-8 
Using the TAM .. . ..... . • . ... . . .. . . .6-10 
Error Messages . . . . . . . . . . . . . . . . . . ... 6-15 
Blnck Diagram Descri ption . . . . . . . .... ..... .... ... ... . . . .. . . .. .... .. . . . . 6-35 

Note 

Warning 

When a part or assembly is replaced, adjustment of the affected circuitry is 
usually required. Refer to Chapter 2, "Adjustment Procedures." 

Troubleshooting and repair of this instrument without the cover exposes high 
voltage points that may, if contacted, cause personal injury. Maintenance and 
repair of this instrument should, therefore, be performed only by a skilled 
person who knows the hazards involved. Where maintenance can be perfonned 
without power applied, the power should be removed. When any repair is 
completed, be sure that all safety features are intact and functioning and that all 
necessary parts are connected to their grounds. 

Assembly Level Text 

To locate troubleshooti ng infonnation for an individual assembly, refer to Table 6- 1. 

Block Diagrams 

Instrument-leve l block diagrams are located at the end of this chapter. Power levels and 
voltages shown on block diagrams are provided as a troubleshooting aid only. They shou ld not 
be used for making instrument adj ustments . 
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Assembly Test Points 

The analyzer's board assemblies contain four types of test points: post, pad, extended 
component lead, and test jack. Figure 6-1 illustrates each type of test point as seen on both 
block diagrams and circui t boards. The name of the test point will be etched into the circuit 
board next to the test pain! (for example, TP2). In some instances, the test pain! will be 
identified on the board by its number on ly. 

Pad 

Each pad test point uses a square pad and a round pad etched into the board assembly. The 
square pad is the point being measured. The round pad supplies a grounding point fo r the 
test probe. 

Test Jack 

The test jack is a collection of test points located on a 16-pin jack. There are over 26 test 
jacks used throughou t the ana lyzer. The HP 856298 Test and Adjustment Module uses the 
analyze r's test jacks during diagnosti c and adjustment procedures. The pins on the test jack 
may be manually probed, provided caution is used to prevent accidenta l shorting between 
adjacent pins. 

Figure 6-1 illustrates the pin configuration for the test jack. Line names are the same for 
all test jacks. The rollowing mnemonics are used: MS "measured signal," TA "test and 
adjustment Module address line," and OS "output signa1." Test jack test points are identified 
on block diagrams by both the jack/pin number and line name. 

Ribbon Cables 

Ribbon cables are used extens ively in the analyzer. The rollowing five cables use different pin 
numbering methods on the jacks (signal names remain the same but the pi n numbers vary): 

WI , Power Cable 
W2, Contro l Cable 
W4, Option Cable 
A3W 1, Interface Cable 
AI9Wl . HPIB Cable 

Figure 6-2 illustrates the pin configurations of these five cables. Cables Wi and W2 use two 
pin numbering methods on their many jacks. These methods are identified in the interconnect 
and block diagrams by the letters "A" and "8" next to the jack designator (for example, 
J l(A)). Board assembly jacks connected to "VI will always be labeled J l. Board assembly 
jacks connected to W2 will always be labeled J2. 
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Figure 6-2. Ribbon Cable Connections (2 of 2) 
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WR PROTjWR ENA Softkey Menus 

The jumper on jack A2J 12 is shipped from the factory in the WR PROT (write protect) 
position (jumper on pins 2 and 3). W hen the jumper is set to the WR EN A (write enable) 
position (jumper on pins 1 and 2). an alternate soft key menu is displayed under (CAL). 
Figure 6-3 illustrates those areas of the (CAL) menu that are unique 10 the WR F.,NA mode of 

opera tion . 
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Troubleshooting to a Functional Section 

I. Refer to Table 6-1 for the location of troubleshooting information. 

2. If the HP 856298 Test and Adjustment Module (TAM) is ayailable, refer to "Using the 
TAM" in this chapter. 

3. If error messages are displayed. re fer to "Error Messages" in this chapter. YOlL wi ll find 
both error descriptions and troub leshoot ing informat ion. 

4. If a signal cannol be seen, and no errors messages are displayed, the rauh is probably in the 
RF Section. Refer to Chapter I I, "RF Section." 

5. Blank displays result from problems caused by ei ther the Controller or Displa.y j Power­
Supp ly Sections. Because error messages 700 to 755 caused by the Controller Section 
cannot be seen on a blank display, use the fo llowing BASIC program to read these errors 
over HP-IB. If the program returns an error code of 0, there are no errors. 

10 DIM Err$[128J 
20 OUTPUT 718; "ERR?;" 
30 ENTER718; Err$ 
40 PRINTErr$ 
50 END 

a. If there is no response over HP- IB, set an oscilloscope to the following settings: 
Sweep Time .. . . ... . . . ... ... . . . ..... 2 msjdi v 
Amp litude Scale. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . ........ I V j div 

b. The signal s at A2J202 pin 3 and pin 14 should measure about 4 Vp-p. If the levels are 
incorrect, refer to Chapter 9 and troubleshoot the A2 Controller Assembly. 

c. Set the oscilloscope to the following settings: 
Sweep Time . . . . . . . . . . . . . . . . . . . .. . ......... ..... ... . .. Ims/di v 
Amp li tude Scale . . . . . . . . . . . . . . ... 2 V j div 

d. The signal al A2J202 pin 15 shou ld consist of TTL pulses. If the signal is at a constant 
level (high or low), troubleshoot the A2 Controller assembly. 

6. Display problems such as intensity or distortion are caused by either the Controller or 
Displ ay/ Power-Supply Sections. Refer to Chapter 9. 
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Table 6-1 . l ocation of Assembly Troubleshooting Text 

Instr\lment 
Assembly 

A 1 A 1 Keyboard 

AIA2 RPG 

A2 Controller 

A3 Interface 

A4 Log Amplifier/Cal 
Oscillator 

A5 IF 

A6 Power Supply 

A6A I HV Module 

A 7 1ST LO Dist . Amp!. 

AS Low Band Mixer 

A9 Input Attenuator 

AlO Tracking Generator 

All YTO 

413 2nd Converter 

414 Frequency Control 

A15 RF Assembly 

Al7 CRT Driver 

AlB CRT 

Alq HP·JR 

FLI ,2 

Location of Troubleshooting Text 

Chapter 7. ADCIlnterface Section 

Chapter 7. ADClInterface Section 

Chapter 9. Controller Section 

Chapter 7. ADCllnterface Section 

Chflpter 8 IF &x!t.ion 

Chapter 8. IF &x!tion 

Chapter 8. IF Section 

Chapter 12. DisplaylPower Supply Section 

Chapter 12. Display/Power Supply Section 

Chapter 10. Synthesizer Section 

Chapter 11. RF Section 

Chapter 11. RF Section 

Chapter 11. RF Section 

::::haptcr 10. Synthesizer Section 

::hapter 11. RF Section 

::hapter 10. Synthesizer Section 

Chapter 11. RF Section 

Chapter 10. Synthesizer Section 

Chapter 11. RF Section 

Chapter 12. Display/Power Supply Section 

Chapter 12. Display/Power Supply Section 

ChHpt.er q. C:ontm ller Sect.ion 

Chapter 11. RF Section 
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Using the TAM 
When attached to the spectrum analyzer's rear panel, the HP 856298 Test and Adjustment 
Mod ul e (TAM) provides diagnostic functions fo r supporting the HP 8560A. Because the TAM 
is connected direct ly to the analyzer's internal data and address bus, it controls the analyzer's 
hardware d irect ly through fi rmware con tro l. [t wou ld be impossib le to contro l the ha rdware to 
the same extent either from the analyzer's front panel or over the HP- IB. 

• Revision C (date code 890704), or later, of the HP 856298 TAM finn ware supports the 
H P 8560A Spectrum Ana lyzer. 

The TAM measures voltages al key points in the circuitry and fl ags a fa ilure whenever the 
voltage falls outside the limits. The TAM locates the failure to a small functional area wh ich 
can be examined manually. Remember the fo llowi ng when using the TAM: 

• Be sure the spectrum analyzer's power is turned ofT when installi ng or removing the TAM. 

• Use the HELP soft key (found in all menus) for usefu l infonnation. 

• Pressi ng IMODULE I wi ll retu m you to the TAM's main menu. 

• The TAM acts as the active controller on the Hp· IB bus. No other active controller shou ld 
be connected to the bus. 

Diagnostic Functions 

The TAM provides the fou r d iagnost ic fu nctions listed below. (Addi ti onal menu selecti ons 
support the TAM itse lf.) Refer to the indicated page for a desc ription of each function. 

Diag. ostic Page 
I. Automati c Fault bmlation .................................. . ... . ..... 6- 12 
2. Manual Probe Troubleshooting (reql/i res cover removal) ... . .... . • ........ 6-13 
3. Ca l Oscillator Troubleshooting Mode (requires cover remova l) ... .. ..•. .... 6-14 
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Note 

Note 

The HP 856298 Test and Adjustment Modu les with finnware revision A 
or 8 will not properly execute Automat ic Fault Isolation on the HP 8560A 
Spectrum Anal yzer. 

HP 8560A Spectrum Analyzers with serial prefix 3207A and above have the 
TAM firmware residi ng in the spectrum analyzer. The TAM will use this 
finnware regardless of the finnware revision in the HP 856298. 

TAM Requirements 

For the TAM to function properly, certain parts of the analyzer must be operating properly. 
These include the CPU, parts of the program ROM and program RAM, the keyboard and 
keyboard inte rface , and the di splay. 

Even though the TAM communicates to the operator via the display, some di splay problems 
can be troubleshot usi ng the TAM. This is possible by using the Print Page soft key. Even if 

the di sp lay is dead , Print Page is still active. Refer to Chapter 12 for instructions on using 
the TAM when the display is not function ing. 

Test Connectors 

The TAM uses a bui lt-in de voltmeter and DAC to measure voltages on any one of 26 "test 
connectors" located throughout the H P 8560A. 

Note HP 856298 Test and Adjustment modu les with finnware revisions A or 8 
cannOI make valid measu rements on test connector A14J I6 on standa rd 
HP 8560A Spectrum Analyzers, nor test connector A I4J17 on HP 8560A 
Option 002 Spectrum Analyzers. 

Revision Connectors 

One test connector on each assembly is reserved as a " revision connector." The TAM uses the 
revision connector to identi fy the assembly's design revision. A " revision voltage" (placed onto 
one MSL pin) indicates design changes. 

The TAM must be plugged into the revision connector fi rst to detenn ine which tests to use for 
the assembly. If the revision connector has not been probed, a message will appear instructing 
you to connect the probe to the revision connector and press TEST . You can then probe the 
rest of the assembly's connectors. 

Note If the revision of the PC board is newer than the TAM, a message will be 
displayed stating that fhe revision code fo r Ihis board is not known by thi s 
module. TIle choices presented are to use the test fo r the latest known 
revision board, measure on ly voltages, or ex it. In general, most points wil l not 
change from one board rev ision to another, so using the most current tests 
is still very useful. However, any fa ilure should be verified using the manual 
troubleshooting procedures before doing a repair. 
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Inconsistent Results 

Many of the signals measured by the TAM are digita lly controlled. If inconsistent results are 
obtained, or if failures appear in unrelated areas, the digital control may be at fault. Refer to 
the manual troubleshooting procedures for those assemblies to isolate those fa ilures. 

Erroneous Results 

If the TAM manual probe troubleshooting seems to be glvmg erroneous resu lts, its 
perfonnance can be checked by placing the probe on the TAM test connector (A2J 11) located 
on the A2 Controller Assembly and executing the manual probe diagnostics. If either of the 
tests fail , the TAM is mal functioning and should be serviced. 

Blank Display 

It is possi ble to use the TAM's Manual Probe Troubleshooting without a display if an HP-1B 
printer is available. Refer to Chapter 12 for more infomlalion. 

Automatic Fault Isolation 

Automatic Fault Isolation (AFI) is designed to isolate most fau lts to one or two assemblies. 
AF I can be run with the analyzer's cover in place and requires only the CAL OUT PUT signal 
as a stimu lus. The entire procedure takes less than 2 minutes to complete if no fail ures are 
found. 

AFI performs checks of five functional areas in a pre-defined sequence. The sequence 
min imizes the chance of making false assumptions. The TAM chet:ks the analyzer "from the 
inside out." For example, the ADC is checked before the IF is checked. This ensures that if no 
signal is detected through the IF, the fau lt is in the IF Section and not a fau lty ADC. (The 
ADC measures the video signal from the IF Section.) 

The sequence of checks is as follows: 

I. Con troller Check 
2. ADC/lnterface Check 
J. IF/ LOG Check 
4. LO Control Check 
5. RF Low Band Check 

DisplaylPower Supply 

AFI cannot check the Display/Power-Supply Section because thi s section powers the 'lAM 
and provides the display of AFI results. 

Controller Check 

The TAM performs a check-sum of all ROMs, RAM S, and the EEROM . The CPU is also 
checked, si nce parts of the CPU could be nonfunctional while the TAM sti ll operates. These 
checks are very similar to those done by the analyzer at power-on. 
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ADCl lntertace Check 

The keyboard interface and strobe· select c irc uitry must be function ing correctly, s ince these 
are required to operate the TAM. The TAM checks the ADC by attempting to measure three 
signals from three different locations. This ensures that an open or short in one cable will not 
hide the fact that the ADC is operating satisfactorily. 

The analog bus (W2 Control Cable) is checked by sending data out on the data lines and 
read ing the data back. If this check tai ls, disconnect one board at a time and rerun AFI 
to detennine if an assembly causes the problem. If the fau lt remains with all assemblies 
disconnected from W2, troubleshoot W2 or the A3 Interface Assembly. 

IF/LOG Check 

The TAM uses the Cal Osci llator on the A4 assembly as the stimul us for checking the IF 
Section . If the signal is undetected, the TAM repeats the test with a signal origi nating from 
the RF Secti on. Presence of this signa l through the IF indicates a faulty Ca l Osci llator. 

LO Control Check 

The LO Cuntrol Chec.;k verifies test that all phase·lock loops ( P LLs) in the Synthesiz:er 
Section lock. (Some oscillaiors are checked to ensure that they will lock outside iheir normal 
operating freq uency range.) The TAM also perfonns an operational check on several DACs in 
the Synthes izer Section. 

RF Check 

The TAM tests the operation of A8 Low Band Mixer, A9 Input Anenuator, Second IF 
Distribution, and most of the A13 Second converter. 

Af l also checks the Flatness Compensation Amplifiers (part of the Al5 RF Assembly), 
ensuring that the ir gain can be adj usted over a certain range. 

If no signal is detected through the RF Section, AF I will substi tute the 298 MHz SIG 10 
oscillator for the 3rd LO whi le simultaneously decreasing the 1st LO frequency by 2 MHz. 
If a signal can now be detected, troubleshoot the 3rd LO Dri ver Amplifier on the Al5 RF 
Assembly. 

Manual Probe Troubleshooting 

Manual Probe Troub leshoOling probes the instrument 's test connectors to perform th e 
following types of measurements: 

• Ampli fier and osci llator dc current draw by monitoring the voltage across a resistor of 
known value. 

• Osci llator tune voltages ensuring proper operation of phase/frequency detectors and loop 
integrators. 

• Static bias voltages. 

If probing a connector for a check yields a "FAIL" indication, select the desired check using 
either the knob or step keys and press More In fo . A descri ption of the functi on checked 

(with measured and expected voltages/curren ts) is displayed with a li st of addi tional areas 
to check. These areas can sometimes be checked by looking at another TAM connector, but 
usuall y requ ire manua l troubleshoot ing techniques to isolate th e prob lem furt hcr .I f an Hp· IB 
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printer IS connected, press Print Page to provide a hard copy of the current ly displayed 
screen (the softkey labels will not be printed) . 

Each test connector has fifteen pins (one pin is missing to act as a key). The pins contain 
eight measured signal lines (measured signal lines denoted as MSI through MS8), one in put 
signal line (OSI ), one ground, and five pins encoding a five-bit connector address. 

The TAM needs to probe each assembly's Revision Connector once; subsequent readings 
are not necessary. It is possible, for example, to probe the AS IF Assembly, then the A4 
Log Amplifier Assembly, and then return to AS without having to re-probe AS 's Revision 
Connector. However, the Revision Connector must be re-probed if the spectrum analyzer is 
returned to normal operation and then back to TAM control. (This is also fnle if the ana lyzer 
is turned ofT.) 

Cal Osc. Troubleshooting Mode 

The Cal Osc. Troubleshooting Mode enables front-panel control of the Cal Osci llator on the 
A4 assembly. The Cal Oscillator can be fixed-tuned to three di fferent frequencies. The Cal 
Osci llator may also be set to one of five sweep widths, centered at 10.7 MHz. 

Fixed- tuned setti ngs : 

11.5 MHz 
10.7 MHz 
9.9 MHz 

Sweep-width settings: 

20 kHz 
10 kHz 
4 kHz 
2 kHz 
.7 kHz 

The Cal Osc. Troubleshooting Mode sends the Cal Oscillator output (-35 dBm) to the AS IF 
Assembly. On the AS IF Assembly all crystal filter poles are shorted, all LC poles enabled, 
and the 15 d B anenuator disabled. Signals from the RF Section are attenuated as much as 
possib le. 
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Error Messages 
The spectrum analyzer displays error messages in the lower right-hand comer of the display. 
A number, or error code, is associated wi th each error message. These error messages alen the 
user to errors in spectrum analyzer function or use. 

Multiple error messages may exist simultaneously. Refer to "Viewing Multiple Messages" 
below. 

The following infonnation can be found in this section: 

Viewing Multiple Messages 
Error Message Elimination 
System Ana lyzer Programming Errors ( 100 to 150) .... . .. . . . .. . .... . . . . 
ADC Em" , (200 to 25 1) 
LO or RF Fa ilures (300 to 399) 

YTO Loop Errors (300 to 301) . . . . • . . . ..... . . . .... . 
Roller PLL Errors (302 to 3 16) 
YTO Loop Errors (3 I 7 to 3 18) ...... . 
Ro ller Os:ci ll ator Errors (32 1 to 329) 
YTO Loop Errors(33 1) ................. • .... • ...•.... • .... • .... • . .. 
600 MHz Reference Loop (333) ....... . ............ .. ......... . 
YTO Level ing Loop (334) .............. . . .... . .... .. .... . .. . .... . . 
Sampl ing Osci llator (335) .............. . . .... . .... .. .... . .. . .... . . . 

Automat ic IF Errors (400 to 599) . .. .. ... .. .... . .... .. . .. . .. . .. .. . 
System Errors (600 to 651) ..... ... . .... .. .... . .. . .... . . . 
Digita l Errors (700 to 799) 

EEROM Checksum Errors (700 to 704) ..... . .... . .. . .. .. . 
Program ROM Checksum Errors (705 to 708) 
RAM Check Errors (713 to 7 14) 
Mic roprocessor Error (717) ... .... ..... .... .. .... . 
Battery Problem (7 18) ............ . . ... . ......... . ........ ... .. . 
Model Number Error (7 19) . . ... . .. ... .. .. .... . ..... .. . ... . 
System Errors (750 to 757) .............. •..... .. •• .... • .. . . • . .•... .... 

Optional Module Errors (800 to 899) ....... . 
User Generated Errors (902 to 999) 

Viewing Multiple Messages 

Page 
6-15 

.6- 16 

.6- 16 

.6-17 

6-18 
. 6- 18 
.6-20 
.6-20 

..6-2 1 

6-21 
. 6-22 
.6-22 
.6-22 
.6-3 1 

0-31 
6-32 
6-33 

.6-33 

.6-33 
6-34 
6-34 

.6-34 
. 6-34 

Although mult iple errors may exist, the spectrum analyzer displays on ly one error message at 
a time. To view any add itional messages, do the fo llowing: 

I. Press (RECAll) and MORE I OF 2 . 

2. Press RECALL ERRORS . An error message is displayed in the acti ve function block. 

3. Use the up and down "tep keys to scroll through any other error messages which might 
exist, making note of each error code. 
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Error Message Elimination 

When an error message is displayed, always pcrfom1 the fo llowing procedure. 

I. Press I SAVE I and SAVE STATE . 

2. Store the current state in a convenient STATE register. ( It may be necessary to set 
SAVELOeK t o OFF.) 

3. Press ICAl l and REALI GN LO .t: IF . Wait for the sequence to fi nish. 

4. Press (RECALL Land RECALL STATE . 

5. Recall the previously stored STATE. 

6. If an error message is still displayed, refer to the list of error messages below [or an 
exp lanation of the error messages. 

System Analyzer Programming Errors (100 to 150) 

Refer to the HP 8560A/8561 il/8563A Spectrum AI/aly zer Operatillg alld Progra mmillg Mallllal 
[or in formation on programming the ana lyzer. 

100 NO PWRON 

101 NO STATE 

106 ABORTED ! 

101 HELLO ?? 

108 TI ME OUT 

109 CtrlFail 

110. NOT CTRL 

111 I ARGMTS 

112 ??CMD?? 

113 FREQ NO ! 

111 TIME NO ! 

115 AMPL NO ! 

116 ?UNITS?? 

111 Nap NUM 

118 NOP EP 

119 Nap UPDN 

120 NOP OHaF 

121 Nap ARG 

122 NOP TRC 

123 NOP ABLK 

Power-on state is invalid; default state is loaded. Press (SAVE), 

PWR ON STATE to clear error message. 

State to be RECALLed not val id or not SAVEd . 

Current operat ion is aborted ; HP- IB parser reset. 

No HP-IB listener is present. 

Ana lyzer ti med out when acting as controller. 

Analyzer unab le to take comrol of the bus. 

Analyzer is not system controller. 

Command does not ha ve enough arguments. 

Unrecognized command. 

Command cannot have frequency units. 

Command cannot have time units. 

Command cannot have amplit ude units. 

Unrecogn izab le units. 

Command cannot have numeric units. 

Enab le parameter ca nn ot be used . 

UP JDN are not valid arguments for this com mand. 

ON/O FF are 11 01 valid argumen ts fo r thi s cO ll llllalld. 

AUTO/MAN are not valid arguments for this command. 

Trace registers are nol valid for th is command. 

A-block fonnal not valid here. 
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124 NOP IBLK 

125 NOP STRNG 

126 NO ? 

127 BAD DTMD 

128 PK WHAT? 

129 PRE TERM 

130 BAD TDF 

111 ?? AM/FM 

132 ! FAV/RMP 

133 ! INT/ EXT 

134 '" ZERO 

135 ??? CURR 

136 ??? FULL 

137 ??? LAST 

138 !GRT/DSP 

139 PLOTONLY 

, 140 ?? PWRON" 

141 BAD ARG 

142 BAD ARG 

143 NO PRES L 

144 COUPL?? 

I-block format not valid here. 

Strings are not valid for this command. 

This command cannot be queried. 

Not a val id peak detector mode. 

Not a valid peak search parameter. 

Premature A- block termin at ion. 

Arguments are only for TDF comma nd . 

AM/FM are not va lid arguments for this command. 

FAV/ RAMP are not valid arguments for this command . 

[NT/EXT are not va lid arguments for this command. 

ZERO is not a valid argument for th is command. 

CURR is not a valid argument for th is command. 

FULL is not a valid argument for this command. 

LAST is not a valid argument for this command. 

GRT/DSP are not va lid arguments for this command. 

Argument can only be used with PLOT command. 

PWRON is not a valid argument for this command. 

Argument can only be used with FDIAG command. 

Query expected for FD1 AG command. 

No preselector hardware to use command with. 

Inval id COUPLI NG argument. expected AC or DC. 

ADC Errors (200 to 299) 

200 SYSTEM 

201 SYSTEM 

250 OUTOF RG 

251 NO IRQ 

These errors are directl y related to the ADClinlerface Secti on. 
Suspect a fa ulty A2 Controller or A3 Interface assembly. 

AOC Dri ver! A DC Hardware/firmware interaction; check for other 
errors. 

ADC Controller/ ADC Hardware/finnware interaction; check for other 
errors. 

ADC input is outside of ADC range. 

Microprocessor not receiv ing interrupt from ADC. 
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LO and RF Hardware/Firmware Failures (300 to 399) 

YTO Loop Errors (300 to 301) 

300 YTO UNLK 

301 YTO UNLK 

These errors often requi re troubl eshoot ing the A I4 rrequency Contro l 
asse mb ly (Synth esizer Section) or the ADC circ uits. 

YTO (1 SI LO) Loopis unlocked. The A DC measures YTO_ERR 
vo ltage under phase-lock condit ion. 

YTO Loop is unlocked. Same as ERR 300 except ERR 30 1 is set if 
the voltage is outside certain limits. 

Roller PLL Errors (302 to 316) 

302 OFF UNLK 

303 XFR UNLK 

304 ROL UNLK 

305 FREQ ACC 

306 FREQ ACC 

These errors ind icate a faulty roller osc il lator on the A14 Frequency 
Control assembly. Refer 10 Chapter 10. The A3 Interface ADC 
circui ts may also be fau lty. If error codes 333 and 499 are present, 
suspect the 10 MHz Reference, the A2 1 OCXO, or on the A15 
assembly (Option 103). 

Offset roller oscillator PLL is unlocked. May ind icate loss of 10 MHz 
reference. The 10M Hz reference shou ld measure greater than -7 dBm 
at A15J303. The ADC measures OFFSENSE at the beginning of each 
sweep and, if the voltage is outside certa in limits, the offset osci llator 
pretuned DAC is adj usted to bring OFFSENSE within the proper 
range. ERR 302 is set if this can not be accomplished. 

Transfer roller oscillator PLL is unlocked. May indicate loss of 
10 Mllz reference. The 10 Mllz reference should measure greater 
than -7 dEm at A15 J303. The ADC measures XFRSENSE al 
the beginning of each sweep and, if the voltage is olltside certain 
limits, the transfer osci ll ator pretuned DAC is adjusted to bring 
XFRSENSE with in the proper range. ERR 303 is set if this cannot be 
accomp li shed. 

Main roller oscil lator PLL is unlocked. May indicate loss of 10 MHz 
reference. The 10M Hz reference shoul d measure greater than -7 dBm 
at A 15J303. The ADC measures MA IN SENSE at the beginning of 
each sweep and, if the voltage is outside certain limits, the main roller 
pretune DAC is adjusted to bring OFFSENSE with in the proper 
range. ERR 304 is set if this cannot be accomplished. 

Unable to adj ust MA INSENSE close to 0 volts using the coarse adjust 
DAC. The coarse adjust and fine adjust DAC are used together to sel 
MAINSENSE to 0 volts wi th the loop opened. ERR 305 is sel if the 
coarse adjust DAC cannot bring MAINSENSE close enough to 0 volts 
for the fine adjust DAC to bring MA INSENSE to exactly 0 volts. 

Unable to adjust MA INSENSE to 0 volts using the fine adj ust DAC. 
The coarse adjust and fine adj ust DAC are used together to set 
MAINSENSE to 0 volts with the loop opened. ERR 306 is set if the 
fi ne adjust DAC cannot bring MA INSENSE to 0 volts. 
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307 FREQ ACC 

30B FREQ ACC 

309 FREQ ACC 

310 FREQ ACC 

311 FREQ ACC 

312 FREQ ACC 

313 FREQ ACC 

314 FREQ ACC 

Transfer osci ll ator pretuned OAC out of range. The transfer oscillator 
pretune procedure attempts to find pretuned OAC va lues by 
programming the PLL to 25 diITerent frequencies and incrementing 
the transfer oscillator pretune OAC unti l XFRSENSE changes 
polarity. ERR 307 is set if the OAC is set to 255 (max imum) before 
XFRSENSE changes polarity. 

Offset oscillmor pretune OAC not within prescribed limits at low 
frequency. The offset osci llator pretune OAC is set to provide a 
frequency less than 189 MHz while the PLL is programmed fo r 189 
MHz. ERR 308 is set if XF RSENSE is greater than +5 V (it should 
be at the negative rai l). 

Offset osci llator pretune OAC not within prescribed limits at high 
frequency. The offset osc illator pretune OAC is set to provide a 
frequency less than 294 MHz while the PLL is programmed for 204 
MHz. ERR 309 is set if XFRSENSE is greater than +5 V (it should 
be at the negative mil). 

Main roller pretune OAC set to 255. The main roller pretune OAC is 
set to 5, causing MA INSENSE to go to Ihe positi ve rai l. The OAC 
is incremented until MA INSENSE changes polarity. ERR 310 is set 
if the OAC is set to 255 before MA INSENSE changes to a negative 
polarity . 

Main roller pretune DAC set to 255. The main roller pretune DAC is 
set to 5, causing MAINSENSE to go to the posi tive rail. The OAC 
is incremented umi l MA INSENSE changes polarity. ERR 3 11 is set 
if the DAC is set to 255 before MAINSENSE changes to a negati ve 
polari ty. 

Unable to adjust MA INSENSE to 0 volts using the fine adjust DAC. 
The coarse adj ust and fine adj ust OAC are used together to set 
MA INSENSE to 0 volts with the loop opened. ERR 312 is set if the 
fine adjust DAC cannot bring MAINSENSE to 0 volts. 

Error in LO synthesis algorithm. ER R 313 is set if a combination of 
Sampler osc ill ator and roller oscillator frequencies could not be found 
to correspond to the required VTO start freq uency. Contact the 
factory. 

Indicates problems in the span ca li bration. Troubleshoot any unlocks 
before attempt ing to trou bleshoot span ca librat ion problems, bel:ause 
the loops must all lock in order to perfonn the ca libration. If LO 
spans greater than I MH z are correct, check A14U1 14B , A14Ul 15A, 
A14U116. or A14Ql01. This error message appears when the main 
roller osc illator sweep sensit ivity is O. A sweep ramp is injected into 
the locked main roller loop which should generate a negative-going 
ramp on MA INSENSE. ERR 3 14 is set if the slope of this ramp is O. 
This is an indication of an unlocked main roller loop or lack of a sweep 
ramp. 
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315 FREQ ACC 

316 FREQ ACC 

Indicates prob lems in the span calibrat ion. Troubleshoot any unlocks 
before auempting to troub leshoot span calibration problems, because 
the loops must all lock in order to perfonn the calibration. If LO 
spans greater than I MHz are correct, check A14U 114D , A14U 115A, 
A 14U l1 6. or A14Q lOl. This error message appears when the roller 
Span AUenualor DAC is out of range. This DAC value is recalculated 
each time there are changes to the span or start frequency_ ERR 3 15 
is set if this value is less than 10 or greater than 245. 

Sensitivity of main roller pretune DAC is O. Once the main roller is 
locked, the MAINSENSE voltage is measured and the pretune DAC 
value is incremented by two. ERR 316 is set if the difference between 

the new MA INSENSE voltage and the prev io lls MA INSENSE vo ltage 
is O. 

YTO Loop Errors (317 to 318) 

317 FREQ ACC 

318 FREQ ACC 

These messages indicate ihat the YTO Main Coil Coarse DAC (ERR 
317) or fi ne DAC (E RR 318) is at its limit. If error codes 300 or 301 
are not present, a hardware problem ex ists in the YTO loop bu t the 
loop can still acquire lock. Refer to Chapter 10 to troubleshoot the 
YTO PLL. The ADC ci rcu it on the A3 Interface assembly may also 
cause th is error. 

Main coi l coarse DAC at limit. The main coil coarse DAC is set to 
bring YTO ERR close enough to 0 volts for the mai n coil fine DAC to 
bri ng YTO ERR to exactly 0 volts. ERR 317 is set if the main coil 
coarse DAC is set to one of its li mits before bringing YTO ERR close 
enough to 0 volts. 

Main coi l fine DAC at limit. The main coi l fi ne DAC is set to bri ng 
YTO ERR to 0 volts after the mai n coil coarse DAC has brought 
YTO ERR clost: to 0 volts. ERR 318 is st:l if Iht: main coi l fi ne DAC 
is set to one of its lim its before bringing YTO ERR to 0 vo lts. 

Roller Oscillator Errors (321 to 329) 

321 FREQ ACe 

322 FREQ ACC 

These errors ind icate a fau lty roller osci llator on the Al4 Frequency 
Control assembly. Refer to Chapter 10. The A3 Interface ADC 
circuits may also be faul ty. If error codes 333 and 499 are also present, 
suspect the 10 MHz Reference, the A2 1 OCXO, or the Al5 assembly 

(Option 103). 

Main roller tuning sensi tivi ty is not greater tha n O. The MA INSENS E 

voltage is noted in a locked condition and the main roller is 
programmed to a frequency 400 k Hz higher. ERR 32 1 is set if the new 
MA INSENS E voltage is not greater than the previous MA l SENSE 
vo ltage. 

Main roller pretune DAC value set greater than 255. Duri ng the LO 
adjust sequence, the main roller is locked and then programmed to a 
frequency 1.6 MHz higher. A new pretune DAC value is calculated 
based upon the main roller tuning sensitivity. ERR 322 is set if this 
calcu lated value is greater than 255. 
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324 FREQ ACC 

325 FREQ ACe 

326 FREQ ACC 

327 OFF UNLK 

328 FREQ ACC 

329 FREQ ACC 

YTO Loop Errors (331) 

331 FREQ ACe 

Unab le to adjust MAINSENSE dose to 0 volts using the coarse adjust 
DAC. The coarse adjust and fine adjust DAC are used together to set 
MAINSENSE to 0 volts with the loop opened. ERR 324 is set if the 
coarse adjust DAC cannot bring MAINSENSE close enough to 0 volts 
for the fine adjust DACs to bring MAINSENSE to exactly 0 volts. 

Unable to adj ust MA INSENSE to 0 volts using the fine adjust DAC. 
The coarse adjust and fine adjust OAC arc used together to set 
MAINSENSE to 0 volts with the loop opened. ERR 325 is set if the 
fine adjust DAC cannot bring MAI NS ENSE to 0 volts. 

Fine adjust DAC near end of range. The fine adjust DAC is set to 
bring MAINSENSE to 0 volts. ERR 326 is set if Ihe fine adjust DAC 
value is set to less than 5 or greater than 250. 

Offset ro ller osc illator PLL is unlocked. May indicate loss of 10 MHz 
reference. The 10M Hz reference should measure greater than -7 dBm 
at A15J303. The ADC measures OFFSENSE at the beginning of each 
sweep and, if the voltage is outside certain limits, the offset osc illator 
pretune DAC is adjusted to bri ng OFFSENSE within the proper 
range. ERR 327 is set if this cannot be accomplished. 

Roll er fine adjust DAC sensitivity less than or equal to O. During the 
LO adjust routine, the fine adjust DAC is set to two different va lues 
and the MA INSENSE voltage is measured at each selling. ERR 328 
is set if the difference between these voltages is 0 or negative. This is 
typicall y the result of the mai n roller loop's being unlocked. 

Roller coarse adjust DAC sensiti vity less than or equal to O. During 
the LO adjust routine, the coarse adjust DAC is set to two different 
values and the MAINSENSE voltage is measured at each setting. ER R 
329 is set if the difference between these voltages is 0 or negative. This 
is typically the result of the main roller loop's being unlocked. 

This error rarely occurs but is usually indicative of a digital hardware 
fai lure. 

In val id YTO frequency. Firmware attempted to set the YTO to a 
frequency outside the range of the YTO (2 .95 to 6.8 107 GIIz) . Suspect 
a digital hardware problem, such as a bad RAM on the A2 Controller 
assembly. Contact the factory. 

600 MHz Reference Loop (333) 

333 600 UNLK 

This error req ui res troubleshooting the AI4 Frequency Contro l 
assembly (Synthesizer Section) or the ADC circu its. 

The 600 MHz Reference Osc illator PLL is unlocked. If error codes 
302, 303, 304, 327 or 499 are also present, suspect the 10 MHz 
Rererence, (he A2 1 OCXO, or the TCXO on Option 103, or the Al5 
RF assembly. ERR 333 is set ir L03ERR is outside of its prescribed 
limits . 
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YTO Leveling Loop (334) 

334 LO AMPL 

This error often requ ires troub leshoot ing the A14 Frequency Contro l 
assembly or A 7 LODA (Synthesizer Section) or the ADC circuits. 

1ST LO Distribution Amplifier is unleveled. This error is usually 
accompanied by error codes 300 or 30 1. ERR 30 1 YTO UN LK is 
cleared once ERR 334 has been cleared. Check the output of the 
All YTO with the jumper on A14J23 in the TEST posilion . The 
YTO power output should be between +9 and + 13 dBm . If the 
YTO is working properly, refer to "A 7 LODA Drive" in Chapter 
10. The LODA AGe voltage is monitored by the ADC. ERR 334 is 
set if LODA AGe is outside of its prescribed limits. Refer to "A7 
LODA Drive" in Chapter I I. Error 334 may also be displayed i f the 
front-panel LO OUTPUT is not tenni nated into 50 ohms. 

Sampling Oscillator (335) 

335 SMP UNLK 

This error indicates an un locked Sampling oscillator (also known as 
the offset Lock Loop). 

Sampling osci llator PLL is unlocked. ERR 335 is set if OFL ERR is 
outside ils prescribed lim its. 

Automatic IF Errors (400 to 599) 

400 AMPL 100 

401 AMPL 300 

402 AMPL lK 

403 AMPL 3K 

404 AMPL 10K 

These error codes are generated when the automatic I F adjustment 
routi ne detects a fau lt . Thi s routine fir st adj usts amplitude 
parameters, then resol ut ion ba ndwidt hs in this sequence: 300 kHz) I 
MHz, 100 kHz , 30 k Hz, 10 kHz, J kHz , I kHz, 300 Hz, 100 Hz, 30 Hz, 
10 Hz, and 2 MHz. The routine restarts from the beginn ing if a fault is 
detected. Parameters adjusted after the routine begins but before the 
fault is detected are correct; parameters adjusted later in the sequence 
are suspect. Refer 10 "Automatic IF Adjustment" in Chapter 8. 

The LF Section rel ies on the ADC and video circuitry to perf0n11 its 
cont inuous IF adjustments. IF·related errors occur if the ADC, video 
circu itry, or A4 assembly linear path is faulty. 

Unable to adj ust amplitude of 100 Hz Resolution Bandwidth. 

Unable to adjust amplitude of 300 Hz Resolution Bandwidth. 

Unab le to adjust amplitude of I kHz Resolution Bandwidth . 

Unable to adjust am plitude of 3 kHz Resolution Bandwidth. 

Unab le to adj ust amp litude of 10kHz Reso lution Bandw idth. 

Err-ors 405 to 416:When theselOK reso lution ba ndwidth (RBW) error 
messages appear, use the follow ing steps to check for errors 58 1 or 582. 

1. Sel the spectrum analyzer (LINE) switch OFF. 

2. Set the spectrum analyzer (LINE I switch ON and observe the lower 
right·hand comer of the disp lay fo r 10 seconds. 
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405 RBW 10K 

406 RBW 10K 

407 RBW 10K 

408 RBW 10K 

409 RBW 10K 

410 RBW 10K 

411 RBW 10K 

412 RBW 10 K 

413 RBW 10K 

414 RBW 10K 

415 RBW 10K 

416 RBW 10K 

417 RBW 3K 

418 RBW 3K 

419 RBW 3K 

420 RBW 3K 

421 RBW 10K 

422 RBW 10K 

423 RBW 10K 

424 RBW 10K 

3. If ERR 58 1 or ERR 582 appears, the fa ult is most likely caused by 
the Ca l Oscillator. Refer to errors 581 and 582. 

4. If ERR 58 1 or ERR 582 does not appear, troubleshoot the A5 IF 
assembly. 

Multiple IF Errors During IF adjust: If a FULL IF ADJ sequence 
(pressi ng (CAL I and FULL IF ADJ ) results in IF errors wh ile displaying 
IF ADJUST STATUS : AMPL ITUDE , A4 Cal Oscillator might not be 
provid ing the correct output signa l. Perfonn the fo llowing steps: 

I. Disconnect W 30 (white) from ASJ4. 

2. Con nect W30 to the input of a second spectrum analyzer and set 
its controls as fol lows: 

Center Frequency. . . ............ . ..... . 10.7 MHz 
Reference Level. . . . . . . . . . . . . . . . . . . . -30 dBm 

3. Observe the spectrum analyzer display while pressing FULL IF ADJ 

on the spectrum analyzer. If a -35 d Bm signa l does not appear, 
troubleshoot the A4 Cal Osci llator. 

4. If a -35 dBm signal does appear, troubleshoot the A5 IF assembly. 

Unable to adj ust 10 kH z Resolution Bandwidth in first XTAL pole. 

Unable to adj ust 10 kHz Resolution Bandwidth in second XTAL pole. 

Unable 10 adjusl 10 kH z Resolution Bandwidth in third XTAL pole. 

Unable to adjust 10 kHz Resolution Bandwidth in Fourth XTAL pole. 

Unable to adj ust 10 kH z Resolution Bandwidth in firs t XTAL pole. 

Unable to adjust 10 kHz Resolution Bandwidth in second XTAL pole. 

Unable to adjust 10 kH z Resolution Bandwidth in third XTA L pole. 

Unable to adjust 10 kH z Resolution Bandwidth in Fourth XTAL pole. 

Unable to adj ust 10 kHz Reso lution Bandwidth in first XTA L pole. 

Unable to adj ust 10 kHz Resolution Bandwidth in second XTAL pole. 

Unable to adjust 10 kHz Resolution Bandwidth in third XTAL pole. 

Unable to adj ust 10 kHz Resolution Bandwidth in Fourth XTAL pole. 

Unable to adjust 3 kHz Resolution Bandwidth III first X"f AL pole. 

Unable to adjust 3 kHz Resolution Bandwidth in second XTAL pole. 

Unable to adj ust 3 kHz Resolution Bandwidt h in third XTAL pole. 

Unable to adjust 3 kHz Resolution Bandwidth in Fourth XTA L pole. 

Unable 10 adjust 10 kH z Resolution Bandwidth in firsl XTAL po le. 

Unable to adjust 10 kH z Resolution Bandwidth III second XTA L pole. 

Unable to adjust 10 kHz Resolution Bandwidth in third XTAL pole. 

Unable to adjust 10 k Hz Resolution Bandwidth in Fourth XTAL pole. 
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425 RBW 3K 

426 RBW 3K 

427 RBW 3K 

428 RBW 3K 

429 RBW 100 

430 RBW 300 

431 RBW 1K 

432 RBW 3K 

433 RBW 10K 

434 RBW 300 

435 RBW 300 

436 RBW 300 

437 RBW 300 

438 RBW 1K 

439 RBW lK 

440 RBW 1K 

441 RBW 1K 

442 RBW 3K 

443 RBW 3K 

444 RBW 3K 

445 RBW 3K 

446 RBW 10K 

447 RBW 10K 

448 RBW 10K 

449 RBW 10K 

450 IF SYSTM 

451 IF SYSTM 

452 IF SYSTM 

454 AMPL 

455 AMPL 

456 AMPL 

457 AMPL 

458 AMPL 

459 AMPL 

Unable to adjust 3 kHz Resolution Bandwidth in first XTAL pole. 

Unable to adjust 3 kHz Resolution Bandwidth in second XT AL pole. 

Unable to adjust 3 k ll z Resolution Bandwidth In third XTAL pole. 

Unable to adj ust 3 kHz Resolution Bandwidth in Fourth XTAL pole. 

Unable to adjust 100 Hz Reso lution Bandwidth . ADC Handshake. 

Unable to adj ust 300 Hz Reso lution Bandw idth . A DC Handshake. 

Unable to adj ust kHz Resol ution Bandwid th. ADC Handshake. 

Unable to adjust 3 kHz Resol uti on Bandwidih. A DC Handshake. 

Unab le to adj ust 10 kHz Resoluti on Bandwi dth. ADC Handshake. 

300 Hz Resolution Bandwidth amplitude low in first XTAL pole. 

300 Hz Resolution Bandwidth amplitude low in second XTAL pole. 

300 Hz Resolut ion Bandwidth amplitude low in third XT AL pole. 

300 li z Resolution Bandwidth amplitude low in Fourth XTAL pole. 

kHz Resolution Bandwidth amplitude low in fi rst XTAL pole. 

kHz Resolution Bandwidth amplitude low in second XTAL pol e. 

kHz Resolution Bandwidth amplitude low In third XTAL pole. 

kHz Resolution Bandwidth amplitude low In Fourth XTA L pole. 

3 kHz Resol ution Bandwidth amplitude low in first XT AL pole. 

3 kHz Resolution Bandwidth amplitude low In second XTAL pole. 

3 kHz Resolut ion Bandwidth amplitude low in third XTAL pole. 

3 kHz Resolution Bandwidth amplitude low In Fourth XTAL pole. 

10 k Hz Resolution Bandwidth amplitude low in first XTAL pole. 

10kHz Resolution Bandwidth amplitude low III second XT AL pole. 

10kHz Resolution Bandwidth amplitude low In third XT AL pole. 

10kHz Resolution Bandwidth amplitude low in Fourth XTAL pole. 

IF hard ware fai lure. Check other error messages. 

IF hard ware fa ilure. Check OIher error messages. 

IF hardware fa il ure. Chec k other error messages. 

Unable 10 adjust step gai n amplifiers. Lin to Log utility. Check other 
errors. 

Unable to adjust fine attenuator. Lin to Log conversion AMPLl. 

Unable to adj ust fine attenuator. Lin to Log conversion AMPL2. 

Unable to adjust fine attenuator. Lin to log conversion AMPL3. 

Unable to adjust first step gain stage. Lin to log conversion AMPL4. 

Unable to adjust fi rst step ga in stage. Lin to log conversion AM PL5. 
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460 AMPL 

461 AMPL 

462 AMPL 

463 AMPL 

464 AMPL 

465 AMPL 

466 LIN AMPL 

467 AMPL 

168 AMPL 

469 AMPL 

470 AMPL 

471 RBW 30K 

472 RBW l OOK 

473 RBW 300K 

174 RBW 1M 

475 RBW 30K 

476 RBW lOOK 

477 RBW 300K 

418 RBW 1M 

483 RBW 10K 

484 RBW 3K 

485 RBW I K 

486 RBW 300 

487 RBW 100 

488 RBW 10 

489 RBW 100 

490 RBW 100 

491 RBW 100 

492 RBW 300 

493 RBW IK 

494 RBW 3K 

Unable to adjust first step gain stage. Lin to log conversion AMPL6. 

Unable 10 adjusl second slep gain stage. Lin 10 log conversion 
AMPL7. 

Unable 10 adjust second slep Gain stage. Lin 10 log conversion 
AMPL8. 

Unable to adjust third step Gain slage. Lin to log conversion AMPL9. 

Unable to adjust third step Gain stage. Lin to log conversion 
AM P LIO. 

Unable 1u adjust third step Gain stage. Lin to log conversion 
AMPLlI. 

Unable to adjust linear amplifier scale. Lin to log conversion AMPL 12. 

Unable to adj ust step gain amplifiers. Lin to log conversion AM PL13. 

Unable to adj ust third step Gain stage. Lin to log conversion 
AM PLl4. 

Unable to adjust step gain amplifiers. Lin to log conversion AM PLl5. 

Unable to adjust thi rd step Gain stage. Lin to log conversion 
AMP LI6. 

Unable to adj ust 30 kHz Resolution Bandwidth in first LC pole. 

Unable to adjust 100 kHz Resolution Bandwidth in fi rst LC pole. 

Unable to adjust 300 kHz Reso lution Bandwidth in first LC pole. 

Unable to adj ust 1 M Hz Resolution Bandwidth In first LC pole. 

Unable to adjust 30 kHz Reso lution Bandwidth in second LC pole. 

Unable to adjust 100 k Hz Resolution Bandwidth In second LC pole. 

Unable to adjust 300 kHz Resolution Bandwidth In second LC pole. 

Unable to adjust I MHz Resolution Bandwidth in second LC pole. 

Un able to adj ust 10 kHz Reso lution Bandw idth. XTA LI 

Unab le to adjust 3 kHz Resolution Bandwidlh. XTAL2 

Unable to adjus t I kHz Resolution Bandwidth. XTAL3 

Unab le to adjust 300 Hz Resolution Bandwidt h. XTAL4 

Unable to adjust 100 Hz Resol ution Bandwidth. XTAL5 

Unable to adjust 100 Hz Reso lut ion Bandwidt h. 

Unab le to adjust 100 Hz Resolution Bandw idth . 

Unab le to adjust 100 Hz Resolut ion Bandwidt h. 

Unab le to adjust 100 Hz Reso lution Bandwidth. XTAL SWP GAIN 

Unab le to adjust 300 Hz Reso lution Bandwidth. XTAL SWP GAI N 

Unable to adjust kHz Resolution Bandwidth. XTA L swr GA IN 

Unable to adjust 3 kHz Resolution Bandwidth. XTA L SWP GA IN 
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495 RBW 10K 

496 RBW 100 

497 RBW 100 

498 RBW 100 

499 CAL UNLK 

500 AMPL 30K 

501 AMPL . 1. 

502 AMPL . 3M 

Sal AMPL 1M 

504 AMPL lOK 

505 AMPL .IM 

506 AMPL . 3M 

'" AMPL 1M 

508 AMPL lOK 

509 AMPL .ItI 

Unab le to adjust 10 kH z Resolution Bandwidth. XTAL SWP GAIN 

Unable to adjus t 100 Hz Resolution Bandw idth . Inadeq uate Q. 

Unable to adjust 100 Hz Resolution Bandwidth. A lig nm ent problem. 

Unable to adjust 100 Hz Resolution Bandwid th. Gain. 

Ca l Oscillator is unlocked . Verify the un locked conditions as follows: 

I. Place A4 in its service position and disconnect W5 1 (gray· yel low) 
from A4J7. 

2. Connect W5 1 to the in put of anoth er spectrum a nalyzer. Thi s is 
the 10 M Hz reference for the Cal Oscillator. 

3. If a 10 M Hz signal (approximately 0 d Bm) is not present, suspect 
the AiS RF assembly, the A2 1 OCXO, or the AIS assembly TCXO 
(Opt ion 103). If the 10 MHz reference is present, continue with 
step 4. 

4. Reconnect WI7 to A4J 7 and monitor the tune voltage at A4J9 pin 
3 with an oscilloscope. 

5. Press (PR ESED on the spectrum analyzer under test. 

6. If the vo ltage is either + 15 V dc or - 15 V dc, the Cal Oscillator 
is probably at fa ult. Nonnall y, the voltage should be near + 15 V 
during a sweep, and between -9 V and +9 V during retrace. 

An intennittent error 499 indicates the Ca l Osc phase-locked- loop 
probably can lock at 10.7 M Hz, but cannot lock at the 9 .9 and 11.5 
M Hz extremes. Thi s may prevent the Cal Osc ill ator from adj usti ng 
the I MHz o r 30 kHz th rough 300 k Hz bandwidths. This symptom 
implies a fa ilure in the osc illator, function block X. (See the A4 Log 
Amp! Cal Osci llator schematic sheet 4 of 4.) The osci llator is unable 
to tune the required Frequency range with the -9 V 10 + 9 V control 
voltage . Troubleshoot A4CR802 (most probable cause) , 

L801, C808, C809, and U807. 

Unable to adjust amp litude of 30 kHz Reso lut io n Bandw idth. 

Unable to adjust a mp li tude of 100 kH z Resolution Band width . 

Unable to adjust amplitude of 300 kllz Resolution Bandwidth . 

Unable to adjust amplitude of I MHz Resolution Bandwidth . 

Unab le to adjust ampli tude of 30 kHz Resoluti on Bandw idth. 

Unab le to adj ust amp litude of 100 kHz Reso lution Bandwidth. 

Unab le to adjust amplitude of 300 k Hz Resolution Bandwidth . 

Unab le to adj ust ampl itude of I MII z Reso lution Bandwidth. 

Unab le to adjust amplitude o f 30 kH z Resolution Bandw idth. 
Insuffic ient gain during LC BW Cal. 

Unable to adj us t ampli tude of 100 kH z Reso lutio n Bandw idth. 
Insuffici ent gain during LC BW Cal. 
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510 AMPL .3M 

511 AMPL 1M 

512 RBW 100 

513 RBW 300 

514 RBW lK 

515 RBW 3K 

516 RBW 10K 

517 RBW 100 

518 RBW 300 

519 RBW lK 

520 RBW 3K 

521 RBW 10K 

522 RBW 10K 

523 RBW 10K 

524 RBW 10K 

525 RBW 10K 

526 RBW <300 

527 RBW <300 

528 RBW <300 

529 RBW <300 

530 RBW <300 

Unable to adjust amplitude of 300 kHz Resolution Bandwidth. 
Insufficient gain during LC BW Cal. 

Unab le to adjust amp litude of I MHz Resol ut ion Bandwidth . 
Insuffi cient gain during LC BW Ca l. 

Unable to adjust 100 Hz Reso lution Bandwidth. Insuffic ient gain 
during crystal BW Ca l. 

Unable to adjust 300 Hz Resoluti on Bandwidth. Insuffi cient ga in 
during crystal BW Ca l. 

Unable to adjust I kHz Reso lution Bandwidth . Insuffic ien t ga in 
during crysta l 8 W Cal. 

Unab le to adj ust 3 kHz Reso lution Bandwidth. Insufficien t gain 
during crysta l BW Cal. 

Unable to adj ust 10 kH z Resolution Bandwidth. Insufficien t gain 
during crysta l BW Ca l. 

Unable to adjust 100 Hz Reso luti on Bandwidth. Crystal Sweep 
prob lem. 

Unable to adjust 300 Hz Resolut ion Bandwidth. Crystal Sweep 
problem. 

Unable to adj ust kHz Resolution Bandwidth . Crystal Sweep 
prob lem. 

Unable to adj ust 3 kHz Resolution Bandwidth. Crystal Sweep 
prob lem. 

Una ble to adjust 10 kH z Resolution Bandwidth. Crystal Sweep 
problem. 

Unable to adjust symmetry of 10 kHz Resolution Bandwidth in first 
XTAL pole. 

Unable to adjust symmetry of 10 kHz Resolution Bandwidth in second 
XTAL pole. 

Unab le to adjust symmetry of 10 kHz Reso lution Band width in third 
XTAL pole. 

Unable to adjust symmetry of 10 kHz Reso lution Band width in Fourth 
XTA L pole. 

ADC timeout duri ng IF ADJUST o f <300 Hz Resolution Bandwidth. 

Step gain correction fai led for <300 Hz Resolution Bandwidth. Check 
narrow BW SGO attenuator. 

Calibration of dc level at ADC fa iled for <300 Hz Resolution 
Bandwidt h. 

Inva lid demodul ated data for <300 Hz Reso lution Bandwidth natness 
and IF down-converter. Demod data for cali bration may be bad. 

Adjustment of VCXO down-converter fa iled. Narrow BW VCXO 
ca libration fail ed. 
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531 RBW <300 

532 RBW <300 

533 RBW <300 

534 RBW <300 

535 RBW <300 

536 RBW <300 

537 RBW <300 

538 RBW <300 

539 RBW <300 

540 RBW <300 

550 LOG AMPL 

551 LOG AMPL 

552 LOG AMPL 

553 LOG AMPL 

554 LOG AMPL 

555 LOG AMPL 

556 LOG AMPL 

557 LOG AMPL 

558 LOG AMPL 

559 LOG AMPL 

560 LOG AMPL 

561 LOG AMPL 

562 LOG AMPL 

563 LOG AMPL 

Flatness correction data for Resolution Bandwidths < 300 Hz not 
acceptable. 

Absolute gain data for Resolut ion Bandwidths <300 Hz not 
acceptable. 

ADC timeout using <300 Hz Resolution Bandwidth. 

Unable to do frequency count of CAL OSC using IF down-converter. 

Unable to obtain adequate FM demod range to measure 500 Hz IF 
filter. 

Unable to auto-range chirp signal whi le setting VCXO or doing 
flatness calibrat ion for <300 Hz Resolution Bandwidth. 

Unab le to auto-range CW CAL OSC signal to count VCXO signal. 

Shape of 500 Hz I F filter appears too noisy to adjust VCXO 
down-con verter. 

Unable to auto-range the CW CAL OSC signal to pretune VCXO. 

Unable to find CW CAL OSC signal during VCXO pretune at 
power-up. 

CAL Oscillator ID. Indicates incompatible hardware. Cal Osc not 
expected 

LOG Board ID. Indicates incompatib le hardware. Log board not 
expected. 

Unable to adjust amplitude of log scale. 

Unable to adjust amplitude of log scale. Di vide by O_D in CalLogGain 
problem. 

Unable to adjust amplitude of log scale. Divide by O_M in CalLogGain 
problem . 

Unable to adj ust amplitude of log scale. No 1'05_G 10 CalLogGain. 

Unable to adjust amplitude of log scale. No 1'05_0 in CalLogGain. 

Unable to adjust amplitude of log scale. Insufficient IF gain 10 

CalLogCian. 

Unable to adjust amplitude of log scale. Negati ve M, 0 in 
CalLogGain. 

Unable to adjust ampli tude of log scale. Low MDAC value. 

Unable to adj ust amplitude of log scale. High MDAC value. 

Unablt: to adj ust amplitude of log sca lt:. Possible problt:1II III St:colld 
Step Gain/PI offset in Ca lLogGain. 

Unable to adj ust amplitude of log scale. Possible problem in Second 
Step Gain/P2 offset in Call.ogGain. 

Unable to adjust amplitude of log scale. Poss ible problem 10 Third 
Step Gain range in Cal LogGa in. 
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564 LOG AMPL 

565 LOG AMPL 

566 LOG AMPL 

561 LOG AMPL 

568 LOG AMPL 

569 LOG AMPL 

510 LOG AMPL 

511 AMPL 

512 AMPL 1M 

513 LOG AMPL 

514 LOG AMPL 

515 LOG AMPL 

516 LOG AMPL 

511 LOG AMPL 

518 LOG AMPL 

519 LOG AMPL 

580 LOG AMPL 

581 AMPL 

Unable to adjust amplitude of log scale. No compress ion in 
CalLogPower . 

Unable to adjust amplitude of log scale. Gain compression error In 

CalLogPower. 

Unable to adjust amplitude of log scale. Unab le to set LOG CA L LVL 
in Ca lLogPower 

Unable to adjust amplitude of log scale. No TOS LX in 
Ca lLogExpand. Poss ible problem in Log offset/ Log Expand stage. 

Unable to adjust amplitude of log scale. No LVL LX in Cal Log Power. 
Possible problem in Log offset/Log Expand stage. 

Unable to adjust amplitude of log scale. Low MDACX val ue in 
Cal LogExpa nd. Possib le problem in Log offset/Log Expand stage. 

Unable to adjust amplitude of log scale. High MDACX value in 
Ca lLogEx pand. Poss ible problem in Log offset/Log Expand stage. 

Unable to adjust step gain amplifiers. No TOS_D in CalDetectors. 

Unable to adjust amplitude of 1 MHz Resolution Bandwidth. No 
TOS-W in CalWidcbandLog. 

Unable to adjust amplitude of log sca le. Video offset error +0. Check 
video offset circuitry. 

Unable to adjust amplitude of log scale. Video offset error + 1. Check 
video offset circuitry. 

Unable to adjust amplitude of log scale. Video offset error +2. Check 
video offset circuitry. 

Unable to adjust amplitude of log scale. Video offset error +3. Check 
video offset circuitry. 

Unable to adjust amplitude of log scale. Video offset eITO' +4. Check 
video offset circuitry. 

Lim Calibration error from DC Logger Cal 

Attenuator CAL level error from DC Logger Cal. 

FlO CAL level error from DC Logger Cal 

Unable to adjust 100 kHz and $ 10 kHz Resolution Bandwidths. 
ADC/C ALOSC handshake CA L in Sweep Xtal problem. Refer to 
Error 582. 
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582 AMPL 

583 RBW 30K 

584 RBW l OOK 

Unable to adj ust 100 kH z and $10 kHz Resolut ion Bandwidths. Bad 
CALOSC Ca libration in Sweep Rate. Test the 100 kHz Resolution 
Bandwidth fi lter 3 dB bandwidth as fo llows: 

I. Connect the CAL OUTPUT signal (A4J8) to the INPUT 50R. 

2. Press (P RESET) and set the controls as fo llows: 

CENTER FREQ ... . . .......... 300 MHz 
SPAN . .. . .. . . ... . . .. .. 500kH z 
Resolution Bandwidth ..... . . . . . . . 100 kHz 
LOG d BlD lV . ...... . . . . . .. ldB 
REF LEVEL . . adjust to place signa l peak at top of the screen 

3. Press (PEAK SEARCH) and MA RKER DELTA and tum the knob 
clockwise to posi tion the marker until the delta MKR reads ·3 d B 
+/ -.1 dB. 

4. Press MARKER DELTA and move the marker to the other side of the 
peak until the delta MK R reads 0 d D 1/-.1 dO. 

5. If the delta MK R frequency is between 90 kHz and 110 kHz, 
the 100 kHz Resol ution Bandwidth is working properl y. If the 
freq uency is outside these li mits, read the following infonnation on 
the A4 Ca l Osci llator sweep generator. 

If the 100 kHz Resolution Bandwidth works properly, the A4 Ca l 
Oscillator sweep generator is fa il ing to sweep its osc illator freq uency at 
the correct rate. The error is detected in sweeping on the skirts of the 
100 kIl z Reso lut ion Bandwidth. 

A properly operating sweep generator generates a series of 
negative-goi ng parabolas. These parabolas generate the sweeps used to 
adj ust resolution bandwidths of 10 kHz and below. Check the sweep 
generator with the fo llowing steps. Refer also to "300 Hz to 3 kH z 
Resol ution Bandwidth Out of Spec ificat ion" in the A4 Cal Osci llator 
troubles hooting text in Chapter 8. 

I. Remove the shields. 

2. Connect an oscilloscope probe to A4U804C pi n 8. 

3. On the spectrum analyzer, press (CA L) and FULL IF ADJ 

4. Approximately 8 seconds after starting the FULL IF ADJ check 

for negative-going parabolas (similar to half-sine waves) 5 ms wide 
and approx imately -4 V at thei r peak. Refer to Chapter 8, " IF 
Section," for more in format ion on the A4 Log Amp/Ca l Oscillator 
Assembly. 

Unab le to adjust 30 kHz Resoluti on Bandwidth . SVSBW and LCBW 
disagreement in LCCA L. 

Unab le to adjust 100 kH z Resolut ion Bandwid th. SVSBW and LCBW 
di sagreement in LCCA l . 
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585 RBW 300K 

586 RBW 1M 

587 RBW 30K 

588 RBW lOOK 

589 RBW 300K 

590 RBW 1M 

59! LOG AMPL 

592 LOG AMPL 

593 LOG TUNE 

594 LOG OFST 

595 LOG ATTN 

596 LOG F1D 

597 LOG OFST 

598 LOG OFST 

599 LOG GAIN 

Unab le to adj ust 300 kHz Reso lution Bandwidth. SYSBW and LCBW 
di sagreement in LCCA L. 

Unable to adjust I MHz Resolution Bandwidth. SYSBW and LCBW 
disagreement in LCCA L. 

Unab le to adj ust 30 kHz Resolution Bandwidth. SYSBW and LCBW 
disagreement in LCCAL. 

Unab le to adjust 100 kHz Reso lution Bandwidth. SYSBW and LCBW 
disagreement in LCCAL. 

Unable to adjust 300 kHz Resolution Bandwidth. SYSBW and LCBW 
di sagreement in LCCA L. 

Unable to adjust I MHz Reso lution Bandwidth. SY$BW and LCBW 
di sagreement in LCCAL. 

Unable to adjust amplitude of log sca le. No power sweep in find 
compression point. 

Unable to adjusl amplitude of log scale. No compression BOW in find 
compress ion point. 

LIMIT Cal tune error from DC Logger Ca libration. 

Attenuator Calibration Offset error from DC Logger Ca li bration. 

AUenuator Calibration Absolute error from DC Logge r Calibrat ion. 

Fideli ty error from DC Logger Calibration. 

Fidelity Offset error from DC Logger Calibration. 

Fide lity Offset unstabl e from DC Logger calibration. 

Fide lity Gai n error from DC Logger calibration. 

System Errors (600 to 651) 

600 SYSTEM 

60! SYSTEM 

650 OUTDF RG 

iii NO IRQ 

ADC timeout errors occur if the A2 Controller assembly frequency 
counter is faulty. Refer to Chapter 7, "ADC/lnterface Section." 

Hardware/firmware interaction; check other errors. 

Hardware/firmware interaction; check other errors. 

ADC input is outside of the ADC range. 

Microprocessor is not receiving interrupt from ADC. 

Digital and Checksum Errors (700 to 799) 

EEROM Checksum Errors (700 to 704) 

Faults on the A2 Controller assembly can cause these errors. Refer 
10 Chapler 9, "Contro ll er Section ." Although some of these errors 
might result in a blanked di splay, it is possible to read these errors 
over HP-IB. Refer to "Troubleshooting to a Functional Section" in th is 
chapte r. 
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700 EEROM 

701 AMPL CAL 

702 ELAP TIM 

70J AMPL CAL 

704 PRESELCT 

The EEROM on A2 is used to store data for frequency response 
correction, elapsed lime, focus, and intensity levels. Error codes from 
700 10 703 indicate that some part of the data in EEROM is invalid. 
An EE ROM error could result from either a defective EEROM or an 
improper seq uence of storing data in EE ROM. Check the EE ROM 
with the fo llowing steps: 

1. Place the WR PROT!WR ENA jumper on the A2 Controll er 
assembly in the WR E N A position. 

2. On the spectrum analyzer, press (CAL I MORE 1 OF 2 , 

SERVICE CAL DATA, FLATNESS , and FLATNESS DATA. Enlera 

value of 130. Press PREV MENU , STORE DATA , YES, and ( DISPLAY ). 

3. Press INTEN , enter an intensity value of 90, and press 

STORE INTEN . 

4. Press MORE 1 OF 2 FOCUS , enterafocusvalueofl 28,andpress 

STORE FOCUS. Tum the (LINE) swi tch off, then on, cycl ing the 
puwt!f. 

S. If errors are sti ll present, the EEROM A2U501 is defective. Refer 
to the EEROM replacemen t procedure in Chapter 3. 

Check-sum error of EEROM A2 U501. 

Check-sum error of freq uency response correcti on data. 

Check-sum error of elapsed time data. 

Check-sum error of frequency response correction data. De faul t va lues 
being used. 

Check-sum error of customer preseleetor peak data . External 
preselector data reca ll ed in in terna l mode, o r interna l preselector 
data recalled in external mode. To clear the error, press (RECALL), 

MORE 1 OF 2 , FACTORY PRSEL PK ,(SAVE ), and SAVE PRSEL PK. 

Program ROM Check-sum Errors (705 to 710) 

705 ROM U306 

706 ROM U307 

707 ROM U30B 

The instrument power-on diagnostics perfonn a check-sum o n each 
programmed ROM (A2 Controller assembly). If an invalid check-sum 
is found for a particular ROM, an error code is generated , If a 
defective programmed ROM is found, replace it with another ROM 
with the same HP part number. Refer to Chapter 4 , " Replaceable 
Parts. " 

Although some of these errors might result in a hlanked display, it is 

possible to read these errors over HP-IB. Refer to "Troubleshooting to 
a Functional Section" in th is chapter. 

Check-sum error of program ROM A2U306. 

Check-sum error of program ROM A2U307. 

Check-sum error of program ROM A2U308. 
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708 ROM U309 

709 ROM U3 10 

710 ROM U311 

Check-sum error of program ROM A2U309. 

Check-sum error of program ROM A2U31O. 

Check-sum error of program ROM A2U31l. 

RAM Check Errors (711 to 719) 

711 RAM U303 

712 RAM U302 

713 RAM U301 

714 RAM U300 

Microprocessor Error 

717 BAD uP !! 

The instrument power-on diagnostics check the program RAM. This 
includes the two RAMs used for STATE storage. If any STATE 
infonnation is found to be invalid, all data in that RAM is destroyed . 
A separate error code is generated for each defective program RAM. 
All RAM is battery-backed. See State and Trace storage in Chapter 9. 

Check-sum error of system RAM A2U303. 

Check-sum error of system RAM A2U302. 

Check-sum error of system RAM A2U30L 

Check-sum error of system RAM A2U300. 

(717) 

Microprocessor not fu lly operational. Refer to Chapter 9, "Controller 
Section." 

Battery Problem (718) 

718 BATTERY ? 

If STATE or TRACE data is lound to be corrupt, the processor tests 
the display RAMs and the program RAMs contain ing the STATE 
in fonnation. If the RAMs are working properly, this error message 
is generated. To check the BTl Battery and the battery backup 
circuitry, refer to "STATE and TRACE Storage Problems" in Chapter 
9. 

Nonvo latile RAM not working; check battery BTL 

This error can also be generated if the banery has been disconnected 
then reconnected. If this is the cause, cycling power clears the error. 

General Troubleshooting 6-33 



Model Number Error (719) 

719 MODEL#? 

If this error occurs, return the instrument to a service center for 
repair. 

Could not read ID string from EE ROM A2U50 1. 

System Errors (750 to 757) 

750 SYSTEM 

751 SYSTEM 

752 SYSTEM 

753 SYSTEM 

75q SYSTEM 

755 SYSTEM 

757 SYSTEM 

These errors often require troubleshooting the A2 Controller and A3 
Interface asse mblies. 

Hardware/firmware interact ion; check other errors. 

Hardware/firmware interaction; check other errors. 

Hardware/firmware interactio n; check other errors. 

Hardware/firmware interact ion; check other errors. 

Hardwa re/firmware interaction; check other errors. 

Hardware/firmware interaction; check other errors. 

BCD overflow. 

Option Module Errors (800 to 899) 

These error codes are reserved fo r option modu les, such as the HP 
85629 Test and Adjustment Module and the HP 85620A Mass Memory 
Module. Refer to the option module manua l for a listing of error 
messages. 

User-Generated Errors (902 to 904) 

900 TG UNLVL 

90 1 TGFrqLmt 

902 BAD NORM 

903 A > DLMT 

904 B > DLMT 

905 EXT REF 

906 QVENCOL 

907 DO IF CAL 

These error codes indicate use r-generated errors. 

Tracki ng generator o utpu t is unleve led. 

Track ing generator output unl eveled because STA RT FREQ is set 
below tracking generator frequency limit (300 kH z). 

State of stored trace does not match the current state of the analyzer. 

Unnomlalized trace A is off-screen with trace math or nomlalization 
on. 

Calibrat ion trace (trace B) is ofT-screen with trace math or 
norma lizat io n on. 

Unable to lock Ca l Osc illator when set to externa l frequency reference. 
Check that the external 10 MHz reference is within tolerance. 

The OCXO oven is cold. 

Still perfonn ing IF Cals, or in need of IF Cals which were not yet done 
due to an OVENCO LD condition. 
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Block Diagram Description 
The spectrum analyzer is comprised of the six main sections listed below. See Figure 6-4. The 
following descriptions apply to the Simplified Block Diagram and Overall Block Diagram 
located at the end of this chapter. Assembly level block diagrams are located in Chapters 7 
through 12. 
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Figure 64. Functional Sections 
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RF Section 

The RF Section includes the following assemblies: 

A 7 LO DA (LO Distribution Ampli fi er) 
AS Low Band Mixer 
A9 Input Attenuator 

A JO Track ing Generator (Option 002) 
A ll YTO (Y IG -Tuned Osc ill ato r) 
AI3 Second Converter 
A14 Freq uency Control Assembly (also in Synthesizer Section) 
AIS RF Assembly (also in Synthesizer Section) 
FLl , 2 Low-Pass Filters 

The RF Section converts all input signals to a fixed IF of 10.7 MHz. The RF Section's 
microc ircuits are contro lled by signals from the AI4 Frequency Control and A15 RF 
assemb lies. 

The HP 8560A Spectrum Analyzer uses triple conversion to produce the 10.7 MH z IF and 
a fourth conversion used on ly in 100 Hz, 30 Hz, and 10 Hz resolution bandwidths. AS Low 
Band Mixer up-converts the RF input to a fi rst IF o f 3.9107 G Hz. AI3 Second Converter 
down-converts the 3.9 107 GH z IF to an IF of 3 10.7 MHz. A th ird conversion on the AI5 RF 
assembly down-converts the second IF to the 10.7 MHz thi rd IF. A fo urth conversion on the 
A4 Log Ampli fier assembly down-converts the thi rd IF to the 4.8 kHz fourth IF used on ly in 
100 Hz, 30 Hz, and 10 Hz resolution bandwidths. 

A7 LODA 

The A 7 LO DA (LO Distributi on Am pl ifi er) leve ls the output of the A ll YTO and di st ri butes 
the power to the front- panel 1ST LO OUTPUT, AS Low Ban<.l Mixer, Option 002 Tracking 
Generator, and A15 A2 Sampler. The leveling circuitry is on the A I4 Frequency COnlro l 
Assemb ly. 

A8 Low Band Mixer 

AS Low Band Mixer is dc-coupled and conta ins a limiter. 

A9 Input Attenuator 

The attenuator is a 50n prec ision, coaxial step anenuator. Attenuation in 10 dB steps from 
o d B to 70 dU is accomplished by switching the signal path through one or more of the three 
resisti ve pads. The altenuator automat ica ll y sets to 70 d B an d DC block when the anal yzer 
turns off, prov iding ES D protection. (Note that the input atten uato r is not fi e ld- repa irab le.) 

All YTO 

All is a YTO (Y IG-Tuned Osc illator). YIG (yttr iu m- iron-ga rnet) is a lerro-magnetic materia l 
which is polished into a small sphere and precisely oriented in a magnetic fi eld. Changes in 
this magnet ic field alter the frequency generated by the YTO. Current control of the magnetic 
fi eld surrounding the YIG sphere (Ones the osci llator to the desired frequency. 
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AI3 Second Converter 

The AI3 Second Converter down-converts the 3.9107 GH z 1st IF to a 310.7 MHz 2nd IF. The 
converter generates a 3.6 G Hz second LO by multiplying a 600 MHz reference. Bandpass 
filters remove unwanted harmonics of the 600 MHz drivi ng signal. First IF and 2nd LO 
signals are fi ltered by cavity filters. 

A15A1 Second IF Distribution Amplifier (P/O A15) 

The A15Al SIFA (Second IF Distribution Amplifier) amplifies and filters the second IF. 
(Option 00 1 instruments provide the pre-filtered s igna l at the rear-pane l's 2ND IF OUTPUT.) 
Factory select altenuator A15UB02 ensures that the gain provided by the SIFA is 12 dB 
±2 dB. 

Tht: t:xtt:mal mixing input from tht: front-pand's IF IN PUT cunnt:cLur is also ll irt:ctt:d through 
the SIFA. A dc bias is placed onto the IF IN PUT line for biasing externa l mixers. 

Third Converter (P/O A 15) 

The third converter down-converts Ihe 3 10.7 MHz IF to 10.7 MHz. A PIN-diode switch selects 
the LO signa l used. For normal operation, a 300 Mllz LO signal is used. The signal is derived 
from the 600 MHz Reference PLL. During signa l identification (SIG 10 ON), the 298 MHz 
SIG ID Oscil lator is fed to the double balanced mixer on alternate sweeps. 

Flatness Compensation Amplifiers (P/O A 15) 

The flatness compensat ion amp lifiers ampli fy the output of the double-balanced mixer. The 
amplifier's variable gain (8 to 32 dB) compensates for flatness variations within a band. Band 
conversion loss is compensated by step gain amplifiers in the IF Section. 

Conrrol for the amplifiers originates from two DACs on the A3 Interface assembly. (DAC 
va lues are interpolated approx imate ly every 17 MHz based on data obtai ned during the 
Frequency Response Adjustment.) A15's flatness-compensation control ci rcuitry converts the 
RF GAIN voltage, from A3, into two currents: RF GA INI and RF GA IN2. These currents 
drive PIN diodes in the fla tness compensation amplifiers. 

Synthesizer Section 

The first LO is phase-locked to the instrument's internal 10 MHz standard by four PLLs. See 
Figure 6-5. 

The Reference PLL supplies reference frequencies for the instrument. The three remaining 
PLLs tune and phase-lock (he LO through its freq uency range. To lune the LO to a panicular 
frequency, the instrument 's microprocessor must set the programmable feedback div iders (N) 
and reference dividers (R) contained in each PLL 

Sweeping the First LO 

The analyzer uses a method called Lock and Roll to sweep the fi rst LO (A ll YTO). This 
applies to al1 frequency spans and involves phase-locking the analyzer at the start frequency 
during the retrace of the sweep. The sweep ramp, generated on the AI4 Frequency Control 
assembly, is applied to either All YTO's main coil, All YTO's FM coil, Roller Osci llator 
PLL's Main Oscillator, or Ro ller Oscillator P LL's Offset Oscillator. The freq uency/span 
relationships are as follows: 
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All YTO Span width 
20.1 MHz to 3.8107 G Hz 
1.01 MHz to 20.0 MHz 
100 kHz to 1 MHz 
100 Hz to 100 kHz 

Sweep Applied To 
All YTO 's main coil 
All YTO's FM coil 
Roller Oscillator PLL's Main Oscillator 
Roller Oscillator P LL's Offset Oscillator 

When the sweep ramp is applied to one of the PLLs, the ana lyzer must prevent this loop from 
trying to compensate for changes in the output frequency. To accomplish th is, the analyzer 
breaks the PLL by switching the output of the PLL's phase detector to ground. 

Reference PLL (P/O A 15) 

The 600 MHz Reference PLL provides 600 MHz for the second LO, 300 MHz for the 
third LO, and the Sampling Oscillator reference. The PLL is locked to a 10 MHz TCXO 
(t emperature-compensated crysta l osc ill alOr) or the opt ional OCXO (A21 Opt ion 003) . (The 
PLL can also be locked to an external frequency reference.) The \0 MHz reference also 
supplies the reference for the Roller Oscillators, the frequency counter on the A2 Controller 
assembly, and the Cal Oscillator on the A4 Log Ampli fi er/Cal Oscill ator assembly. 

YTO PLL (A7, All, P/O A14, P/O A15) 

The YTO PL L produces the instrument's first LO (3 .0 to 6.8 1 Cllz) . The osci llator's output 
is sampled by the Sampling Osci llator, and the resulting frequency is phase-loc ked to the 
output of the Roller Oscillator PLL. 

The A 15A2 Sampler m ixes the LO signal from the A7 LO DA with a harmon ic o f the 
Sampl ing Oscillator. The mixing product, the Sampler IF, is between 63 and 105.5 MHz 
(same frequency range as the Roller Osc illator PLL). 

Offset Lock Loop (P/O A1S) 

The 280 MHz to 298 MHz Sampling Osc il lator is used to sample the YTO. By changing the 
Offset Lock Loop:s program mable di viderS, the YTO frequency can be changed. 

6-38 General Troubleshooting 
Scans by ArtekMedia => 2011 



Scans by Artekmedia:> 201 1 

lSf lO OUTPUT 

3.0 - 6 . 81 CHI 

no 
, .- -

tROllER OSCIllATOR Pll -------, 

, , , 

~ -- -G- -- ~ 

___ OFFSET lOCK l OOP--.... 

, 
1 'SAt.tF'll tIC osc 

cr------'--{"--' 

Roller Oscillator PLL (P/O A14) 

, , , 
,- - - - - - - r:;;l.- - _ .. _ - - 1 

Figure 6-5. Phase l ock l oops 
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This PLL's output serves as the reference frequency for the YTO PLL. A one-to-one 
re lationsh ip in frequency track ing ex ists between the Roller OscillalOr PLL and the YTO. 
(A change of I MHz in the Roller Oscillator PLL will produce a I MHz change in the YTO 
frequency.) 

The Roller Oscillator PLL actuall y contains three PLLs that collectively produce an output 
of 63 MHz to 105.5 MHz. The three PLLs are the Main Roller PLL, Offset Roller PLL, and 
Transfer Roller PLL. 

The Offset Roller PLL tunes from 189 MHz to 204 MHz. Because the output of the PLL is 
divided by 100, a one-hundred-to-one relationship exists between frequency changes in the 
Offset Roller PLL and the YTO. The Offset Roller PLL can be synthesized in 2.5 kHz steps, 
yielding an effecti ve frequency resolution on the YTO of 25 Hz. 

The Transfer Roller PLL tunes from 61 MHz to 103.5 MHz in 50 kHz steps. 

IF Section 

The IF Section processes the 10.7 MHz output of the RF Section and sends the detected video 
to the ADClln terface Section. The fo ll owing major assemblies are included in th is sec ti on: 

A3 Interface assembly 
A4 Log Amplifier/Ca l Osc illator assembly 
A5 I F assembly 
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The HP 8560A uses trace-data manipulation to generate the 5 dB/ DIV scale from the 
10 d B/ DiV scale. The A3 Interface Assembly ampl ifies and offsets the 10 dB / DIV video to 
generate the 2 dB/ DIV scale. The I dB / DIV scale is generated from the 2 dB/ DIV scale 
th rough trace data man ipulation. 

The first 50 dB of IF gain (log and linear mode) is achieved using the AS assembly's linear 
step-gain ampl ifiers. The A4 assembly's video-offset ci rcu it provides the rema ining 60 dB of 
log mode IF gain. The A4 assembly's linear amplifiers provide 40 dB of linear mode gain. IF 
gain steps of less than 10 dB (regardless of the reference level) are accomplished on the AS 
assembly. 

A4 LOG Amplifier/Cal Oscillator assembly 

The A4 Log Amp li fier has separate log and linear am pl ifier paths. After amplification, the 
signal path consists of a Linear Detector, Video Log Amp, Buffer Amplifier, Video Offset, 
and Video Buffer Ampli fier. Other auxi liary functions include the Freq uency Coun ter 
Presca ler/Conditioner, the AM/ FM Demodulator, and down-conversion to 4.8 kHz fo r digita l 
resolution bandwidths of 10, 30, and 100 Hz. The A4 Cal Oscillator supplies the stimulus 
signal for Automatic IF adjustmen ts. Norma ll y, the osci llator operates only during retrace 
(for a few milliseconds) to adjust part of the IF. (All IF parameters will be re-adjusted 
approximately every five minutes.) With con ti nuous IF adj ust ON, a group of IF parameters 
are adjusted during each retrace period (non-d isruptive) . If continuous IF adj ust is OFF, the 
most rceell! IF cal ibration data will be used. 

The IF parameters adjusted include step gains, log ampl ifier gain and offset, bandwidth 
centering, 3 dB bandw idth, bandwidth amp litude, crysta l-filter symmetry, and osci ll ator 
frequency used in 10 Hz, 30 Hz, and 100 Hz resolution bandwidths. 

The Cal Osci llator's output has three fOnTIs (all -3S dB m): 

• 10.7 MHz 
• 9.9 to II.S MHz in 100 kHz steps 
• Frequency sweeps from 20 kH z to 2 kH z centered at 10.7 MHz (lasting 5 to 60 ms 

respectively) 

The purpose of these signals is: 

• Adjust gains, log amps, and video slopes and offsets 
• Adjust 3 dB bandwidth and center frequencies of LC resolution BW fil ters (30 kHz through 

1 M Hz). 
• Adjust 3 dB bandwidth, symmetry, and gain of the crysta l resolution BW filte rs (300 Hz 

through 10 kHz). 
• Adj ust gain and gain-vs-frequency for digital resolution bandwidths ( 10 Hz through 

100 Hz). 

The Low-Pass Filter is illustrated in Function S iock AB. The Low-Pass Filter filters the 
square wave output of the variable ga in amplifier so that harmonics do nOI subtly degrade the 
performance of the IF ADJUST process. 

AS IF Assembly 

The AS IF Assembly has four crystal filter poles, fo ur LC filter poles, and step gain amplifiers. 
The crystal filte rs provide resol ution bandwidths of 300 Hz to 10kHz. The LC filters provide 
resolution bandwidths of 30 kHz to 2 MHz. All filter stages are in series. PIN diode switches 
bypass unwanted stages . 
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An Automatic IF Adjustment, in ana lyzer firmware, sets center freq uency and 3 dB 
bandwidth of all fi lter po les through varactor and PIN diodes. The fi nnware also controls 
crystal-pole symmetry and the step ga in amplificat ion. 

ADC/lnterface Section 

The ADCllnterface Section is the link between the Controller Section and the rest of the 
spect rum ana lyzer. It contro ls the RF, Symhesizer,and IF sections th rough address and 
data lines on the W2 Control Cable (Analog Bus). Analog signals from Ihese seclions are 
monitored by the ADCllmerface Section's ADC (Ana log to Digilal Converter) circuit. 

The ADC/lnterface sect ion includes the A3 Interface Assembl y, AlA I Keyboard, and AIA2 
RPG (front-panel knob). The A3 assembly includes log expand, video filler, peak detector, 
track-and-hold, real-lime DACs, RF ga in DA Cs, + 10 V reference, and ADC circuitry . The 
assembly'S digital section includes ADC ASM, sweep trigger, keyboard interface, RPG 
interface, and ana log bus interface circuitry. 
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ADC 

The HP 8560A uses a successive-approximation type of ADC. The ADC Algorithmic State 
Machi ne (ADC ASM) controls the interface between the Start/Stop Contro l and the ADC 
itself, swi tching between positive and negative peak detectors when the O RM AL detector 
mode is selected, and swi tch ing the Ramp Counter into the ADC for comparison to the analog 
sweep ramp. 

Log ExpandNideo Functions (P/O A3) 

The A3 Interrace assembly performs log expand and offset functions. The Log Expand/Log 
Offset Ampli fier provides a 2 dBlDiv log sca le. nle 5 dB/Di y scale is derived by mUltiplying 
the digitized 10 dB/Diy trace data by two in the CPU. The I dB/Diy sca le is sim ilarly 
derived by multiply ing the 2 dBfDiv trace data by two. 

The analyzer uses two types of video filters. An RC low-pass circuit provides 300 Hz to 3 
MHz video bandwidths. Video bandwidths of I Hz to 100 Hz are filtered digitall y by the 
CPU. When a digital filter is selected, a 0 appears along the left edge of the CRT, indicating 
that something other than the normal detector mode is being used. Digitally filtered 
bandwidths use a sample detector. 

After fi ltering, the video is sent to the Positive and Negative Peak Detectors. These detectors 
are designed for optimum pulse response. The Pos itive Peak Detector resets at the end of 
each horizontal "bucket" (there are 60 I such buckets across the screen). The Negative Peak 
Detector resets at the end of every other bucket. When reset, the output of the peak detector 
equals its input. 

Triggering 

The HP 8560A has five trigger modes: fn::t: run, singlt:, t:AIt:fllal , vidt:u, and lim:. TIlt: Frt:t: 
Run and Single trigger signal comes from the I MHz ADC clock. The line trigger signal comes 
from the A6 Power Supply. Video triggering originates from A3 's video filter buffer ci rcuit. 
External triggering requ ires a TTL logic high level received from a rear-panel BNC connector. 
A DAC in the trigger circuit sets the video trigger level. The trigger circuit is responsible for 
selling HSCAN high. 

Controller Section 

The Controller Section includes the A2 Controller Assembly and AI9 HP-IB Assembly. The 
A2 assembly controls the A4 Cal Oscil lator and AI7 CRT driver through W7. The battery on 
the rear pane l provides battery-backup fo r STATE and TRACE storage. 

The A2 contains the CPU, RAM, ROM, the Display ASM and Line Generators, CRT 
blanki ng, focus, intens ity con trol , liP-II] Interface, Frequency Counte r, Display RAM, Option 
Modu le interface, and EEROM. The Al9 HP-[B is a mechanical interface between the 
standard HP-IB connector and the ribbon cab le connec tor on the A2 Contro ll er Assembly. 

All four RAM Ie's are banery-backed. The battery-backed RAM stores trace information 
(two Display Memory RA Ms) and analyzer state information (two program RAMS). A total 
of eight traces and ten states may be stored. Typical battery life is five years with the lith ium 
battery. Trace and state information may be retained for up to 30 minutes with a dead 
battery and power turned off. This is due to the RAM's very low data retention current. 
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EEROM 

The EEROM stores important amplitude-related correction data. This includes data for 
mixer-bias DACs, and RF Gain DACs (flatness correction). The ana lyzer serial number, 
model number, and installed options are also stored in EEROM. 

Firmware 

The analyzer firm ware reads the model number and installed options from the EEROM to 
determine how to respond to certain keystrokes. 

Display ASM 

Much of the miscellaneous digital control is perfonned by A2UlOO. UlOO functions as the 
di sp lay ASM (Algorithmic State Machine) and character ROM . It also converts the 16-bit 
CPU data bus to an 8-bit data bus for the rest of the analyzer. 

Display/Power Supply Section 

A6 Power Supply 

The A6 Power Supply is a switching supply operating at 40 kHz for the low voltages and 
30 kHz for the CRT supplies (cathode, filament, +1 10 Vdc, and post accelerator). A6Al High 
Voltage Mod ule contains the high-vo ltage transformer and post-acce lerator multi plier. Power 
is distributed through W8 to AI7 and through WI to the rest of the assembl ies. A6AIW2 
supplies CRT cathode and filament voltages to the AI7 assembly. 

The speed of the analyzer's fan is variable. A thennistor on A6 senses the temperature 
and adjusts the fan speed accordingly. This allows the analyzer to run quietly in most 
room-temperature environments and faster (louder) only when necessary. 

AI7 CRT Display Driver 

The Line Generators on the A2 assembly drive the AI7 CRT Driver. The AI7 assembly 
contains X and Y Deflection Amplifiers, focus and intensity grid amplifiers, and miscellaneous 
CRT bias circuitry. The high voltage is supplied hy A6Al High Voltage Module. 

In fast-analog zero-span mode (sweep ti mes ~30 ms), the O-SPAN VID EO signal from A3 and 
the sweep ramp from AI4 goes to the AI7 CRT Driver. The graticu le and annotation is still 
digita lly drawn. 
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7 
ADe/lnterface Section 

The ADCllnterface Sect ion includes the AIAl Keyboard, AiA2 RPG (rotary pu lse 
generator), and A3 Interface assembli es. Table 7-1 lists signal versus pin numbers for control 
cable W2. 

Troubleshooting Us ing the TAM 
Automatic Fault Isolation 

Keyboard/ RPG Problems . ... 

. 7·4 
.. 7· 4 
.. 7· 7 

Keyboard In terface ...... . . . ... . . .. ... .. ,. . ... . ... ...... .. ..7- 7 
R PCi J nterface ......................... ,., .......•.•. . ......... ... .. ,.............. ..7- 8 

Triggering Prob lems... . . .. ..... . . ... ... ... . .... . . .... ......... .. .. . . .......... . . . ..7- 9 
Fla tn ess Contro l ( RF Ga in DACs) .....•.•.•. •.•. • . ......•.......... • . • . • . • .• . •....... 1- 11 
A3 Assembly's Video Circuits ... . . . . ..... .... .......... ....... .. , ...... 7- 12 

Log Offset/Log Expand . ....... , . , . ,. ,... . . . ..... .. ,. , ....... 7-14 
Video MUX ....................................... , ... • . • .................... ,.. ..7- 15 
Video Filter ..... .. ..... . . .. 7· I 5 
Video Filter Buffer Ampli fier 
Posit ive/Negati ve Peak Detectors 

.... ... .. . .. ...... ..... ..7· 16 
. . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . 7· 17 

Peak Detector Reset ................... • ...•.................. • . •.•. • ......... 
Rosenfell Detector 
ADC MUX ................... . 
Variable Ga in Amp li fie r (VGA) ... .. .. , . . . , . , .... .. .. ....... . .. ... . . . , . , ........ . 
Track and Hold . ... .... . ........ . ... . ... ...... , . , .. ...•... 

A3 Assembly's ADC Circuits ... ..... ... . . . . . ...... .. ............ .. .. . . . . . ...... . 
ADC Control Signals .................................•. •. . . . .......... ..... .. ,. 
ADC StartlStop Control ........ •. • . • . . . . . . . . . .......... . .... • . •.• . • . . . . . . . • . ... .. . 
ADC A8M . ..... . .. . ... . . . . . . ........ . .. . . . ........ .... . . . .......... . 
ADC ................................... • . . ..... • . • .................... • .•.•.•. • .... 
Ranlp Counte r . . . . . . . . . .. .... . . • . . . . . .. . .......... . 

A3 Assembly's Control Circuits .... . . . . . , . . .... ..... .......... ..... . . , .. . ..... . 
Ana log Bus Drivers . . . . . . . . . . . ... . . . . . . . .. ... . . . . . . 
Analog Bus Timing ........... .... ........... . ............ . 
Interface Strobe Select .... . .......... . .... . . .. ... . • . •. . . . . .......... . . . . . .... • ... 

..7· 1 g 
)·18 
7-19 

7·21 
7·2 1 

.. 7·22 
..7·22 
. 7· 23 
.7-24 
.7·24 

.. 7·25 

..7·26 
..7·26 
..7·27 
..7·28 

ACe/Interlace Section 7-1 



Table 7-1 _ W2 Control Cable Connections (1 of 2) 

Signal A3J2 (pins) A4J2 (pins) A5J2 (pins) A1412 (pins) A15J2 (pi ns, 

DO I ' 1 50 1 1 
D GND 2' 2 49 2 2 
DI 3' 3 48 3 3 
02 4' 4 47 4 4 
D3 5' 5 46 5 5 
D4 6' 6 45 6 6 
D GND 7' 7 44 7 7 
D5 8' 8 43 8 8 
D6 9' 9 42 9 9 
D7 10' 10 41 10 10 

AO II' II 40 II II 

D GND 12' 12 39 12 12 
AI 13' 38 13 13 
A2 14' 37 14 14 

A3 15' 15 36 15 15 
A4 16' 35 16 16 
D GND 17' l7 34 17 17 
A5 18' 33 18 
A6 19' 32 
A7 20' 31 20 
I D GND 21 ' 21 30 21 21 
LRF_STB 22' 22 

LFC-STB 23' 23 
LIF-STB 24' 2i -

CAL OSC TUNE 25 25* 
LLOG-STB 20' 26 
VCMON 2i 
DGND 28' 28 23 28 28 
RT PULSE 29' 

HSCAN 3~' 30 
DGND 31' 31 20 31 31 
t~SERVED 

OFL ERR 33 33' 
RffDAC3 34' 

'" GND 35' 35 16 35 35 
RFGAIN 36' 36 
L03 ERR 37 37' 

4GND 3S" 38 13 38 38 

LVFC-ENABLE 39' - 39 
Fe ERR 40 40' 
\GND 41' 41 10 41 41 
{TO ERR 42 42' 

I HOV REF 43' 43 43 
, Indicates signal source connectors. 
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Table 7·1 . W2 Control Cable Connections (2 of 2) 

Signa l A3J2 (pins) A4J2 (pins) )\.512 (pins) A14J2 (pins) A15J2 (pins) 

AGND 44' 44 7 44 44 

SCAN RAMP 45 45' -
VIDEO TRIGG ER 46' -
AGND 47' 47 4 47 47 
NC - -

Rtf DAC2 49' -

RIT DACI 50· 50 -

"" Indicates signal source connectors 

ADC/lnterface Section 7·3 



Troubleshooting Using the TAM 
When using Automatic Fault Isolation, the TAM indicates suspected circuits that need to be 
manually checked. Use Table 7-2 to locate the manual procedure. 

Table 7-3 lists assembly test connectors associated with each Manual Probe Troubleshooti ng 
test. Figure 7-1 il lustrates the location of A3 's test connectors. 

J4 00 
( REV I S ION 
CONNECTOR) 

Jl 0 5 

Automatic Fault Iso lation 

-

A3 
INTERF AC E 

-

Figure 7-1. A3 Test Connectors 

SI. 169 

Analog da ta bus erro rs that occu r du ri ng Automatic Fault Iso lation result from eit her a 
shorted W2 control cable or faulty A3 assembly. Perfonn the following steps to determine the 
cause of the error. 

I. Discon nect W2 from A3J2 and repeat the Automatic Fault Isolation procedure. 

2. If the analog data bus error is sti ll present, troubleshoot the A3 Interface assembly. If the 
error disappears, look fo r a short on W2 or another assemb ly connecting to it. 

3. To isolate a short on W2, reconnect W2 to A3J2 and disconnect W2 from all other 
assemblies. 

4. Repeat the Automat ic Fau lt Isolation routine. 

5. If the ana log data bus error is still present, W2 is shorted . If the error disappears, 
reconnect the o ther assembl ies one at a time and repeat the procedure. Once the fau lty 
assembly is reconnected to W2, the error should reappear. 

74 ADCflnterface Section 
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Table 7·2. Automatic Fault Isolation References 

Suspected Circuit lndicated 
by Automatic Fault Isolation 

:::heck ADC ASM 

: heck ADC MUX 

:::hcck ADC StartlStop Control 

:::heck Analog Bus Drivers 

:::heck Analog Bus Timing 

::heck Interface Strobe Select 

::heck Keyboard Interface 

:::heck Negative Peak Detector 

::heck Peak Detector Reset 

:::heck Positive Peak Detector 

:::heck Ramp Counter 

::::heck RF Gain DACs 

:::heck Rosenfell Detector 

::heck RPG Interface 

::::heck Track and Hold 

Check Trigger 

Check Variable Gain Amplifier (VGA) 

Check Video Filter 

Check Video Filter Buffer Amplifier 

Check Video MUX 

Manual Procedure to Perfonn 

\ DCASM 

IDC MUX 

\DC StartJStop Control 

\ utomatic 
·'au lt Isolation (ill Ihis clurpfer) 

\ nalog Bus Drivers 

\ ulomatic 
~au l t Isolation (ill this c/Ulpter) 

\nalog Bus Timing 

nterface Strobe Select 

(eyboard / RPG Problems 

>ositivc/Ncgal ive Peak Detectors 
's teps 3 tllrougll 10) 

leak Detector Reset 

>ositive/Negati ve Peak Detectors 
's t eps 3 tll rollgl! 10) 

tamp Counter 

3and Flatness Control (RF Gain DA Cs) 

tosenfell Detector 

(eyboard/ RPG Problems 

rrack and Hold 

Triggering Problems 

Variable Gain Amplifier (VGA) 

Video Filter 

Video Filter Buffer Amplifier 

Video 1\1UX 
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Table 7-3. TAM Tests Versus A3 Test Connectors 

Connector Manual Probe Measured Signal Lines 
Troubleshooting Test 

A3J 105 Video Input to Interface MSI 

Video to Rear Panel MSZ 
Video MUX MS3 
LOG OffsetfLOG Expand 1\151 , MS3 

Video Filter Buffer Amp. MS3, MS5, OSI 
Video Peak Detectors MS5, MS6 

ADCMUX MS6 
Variable Gain Amplifier MS6, 1\1S7 

Track and Hold MS7, MS8 

A3J400 Revision MS2 

Trigger MS8 

ADC StarUStop Control MS7 

Video Trigger DAC 1\151 

Real Time DAC #1 MS3 

RF Gain DACs MS6 

7-6 AOC{lnterface Section 
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Keyboard;RPG Problems 

Keyboard Interface 

See funct ion block G of A3 Interface Assembly Schematic Diagram (sheet 3 of 6). 

A pressed key results in a low on a keyboard sense line (LKSNSO through LKSNS7). This sets 
the output of NAND gate U607 high, generating KB D/ RPG· IRQ. The C PU detenn ines the 
key pressed by setting only one keyboard scan line (LKSCNO through LKSCN5) low through 
U602 and read ing the keyboard sense lines. 

I. If none of the keys or RPG responds. check ribbon cable. A lAI WI. (Thi s cable connects 
the AlA I Keyboard to the A3 Interface assembly.) The keys are arranged in a row/column 
matrix, as shown in Table 7--4. 

2. If an entire row or col umn of keys does not respond. and the RPG does respond, there 
might be an open or shorted wire in AIA IWI. 

Table 74. Keyboard Matrix 

LKSNSO LKSNS I LKSNS2 LKSNS3 LKSNS4 LKSNS5 I LKSNS61 LKSNS7 

LKSCNO CONFIG SAV E RECALL G Hz MHz kH z Hz PRESET 
LKSCN I MODULE TRIG DlSP 9 6 3 DK SP I 

LKSCN2 PEAK BW TRACE 8 , 2 

I • I 

SEARCH I 

LKSCN3 FREQ AUTO MK R - 7 4 I 0 HOLD 

COUNT COU PLE 

LKSCN4 SWEEP SKI SK2 SK3 SK4 SK5 SK6 MKR 

LKSCN. AUX MEAS/USER CAL SGL COPY FRE- SPAN AM P LI-

C T R L SWP QUENCY TU DE 

3. Check that all inputs to NAND gate A3U607 (LKSNS li nes) are high when no key is 
pressed. If any input is low, conti nue with the fo llowing: 

a. Disconnect A lAI WI from A3J 602 and agai n check all inputs to U607. 

b. If any input is low with A IAIW I d isconnected, suspect A3U604, A3U607, or A3U602. 

c. Reco nnect A IAIW I to A3J 602. 

4. Monitor A3U607 pin 8 with a logic probe. A TTL high should be present when any key is 
held down. Mon itor th is point while pressing each key in succession. 

5. Check Ihat the LKSCN lines (outputs of A3J 602 pins I through 6) read a TTL low wi lh no 
key pressed. (A ny TTL high indicates a fau lty A3 Interface assembly.) 

6. Check that a pulse is present at each LKSCN output of U602 when a key is pressed. 

7. Check that only one input to U607 (LKSNS lines) goes low when a key is pressed. 

8. Check that U602 pi n 9 (LKB D- RESET) pu lses low when a key is pressed . 

9. If LKBO·RESET is incorrect and a pu lse is not present at each of the LKSCN outputs of 
V602 when a key is pressed, check for L WRCLK and LSCAN-KBD. 
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RPG Interface 

See fu nction block J of A3 Interface Assembly Schematic Diagram (sheet 3 of 6). 

U608 B latches the RPG direction from the IWO RPG outputs, RPG_Ol and RPG_02. 
Counterclockwise RPG rotation produces low-going pulses which result in a high output on 
U608E. Clockwise RPG rotation results in a low output from U608B. U612A provides the 
edge to trigger one-shot U423 B, which generales a 90 ms pu lse. Thi s pulse gates U6 IOA for 
counting of RPG pulses by U606. Gates U610D and U61 4D prevent retriggering of U423 B 
until its 90 ms pul se has timed out. 

I. Monitor A3U401 pi n 2 with a log ic probe or osci lloscope. Pulses should be present as the 
RPG is rotated . 

2. Monitor A3U608 pin 12 as the RPG is rotated. Pulses should be present. 

3. If pulses are miss ing at both points, check for power and ground signa ls to AIA IWI and 
AIA2Wl. If both power and ground are there, the AIA2 RPG is probably defect ive. 

4. If pu lses are missing at only one point, check fo r an open or short on AIAlWI and 
A1A2Wl. If these cables are worki ng properly, A I A2 RPG is probably defective. 

5. Set the IUNE I switch off and disconnect AlAI WI from A3J602. Jumper A3 U608 pin 
12 ( RPC _OI ) to U608 p;n 14 (+5 Vdc). Jump« U40I p;n 2 (R PG-02) to US I I p;n I I 
( H DPK D-CLK). Thi s provides a 7.8 kHz square wave to the RPG-02 input of the RPG 
Interface . 

6. Set the (UNE I switch on. 

7. Check A3U608 pin 9 for narrow, low-goi ng pulses approx imately every 90 ms. 

8. Check A3U 608 pin 13 (LR PG- RESET) fur narrow, low-going pu lses approxi mately every 
90 ms. 

9. Check A3U612 pin 5 for narrow, low-going pulses approximately every 90 ms. 

10. Check U608 pin 5 (HRPG-IRQ) for narrow, high-going pulses approximately every 90 ms. 

II. If HRPG- IRQ is correct but LRPG-RESET is incorrect, check U505 pin 13 
( LK BD/ RPG- IRQ) for narrow, low-goi ng pulses approx imately every 90 ms. 

12. If HR PG-I RQ and LKBD/ RPG- IRQ are correct but LRPG-RESET is incorrect, suspect 
a failure on the A2 Controller Assembly. 

13. Check U610 pin 3 fo r a 7.8 kHz square wave. Check U6U6 pin 2 (H R PG _RESET) for 
narrow, hi gh-going pulses approximately every 90 ms. Refer to Table 7-5 and check the 
frequencies at divide-by- 16 counter A3 U606. 

14. If all the checks above are correct but the analyzer does not respond to the RPG, suspect 
a problem in either the A I A2 RPG or the AlAI Keyboard. 

15. Set the [LI NE] sw itch off. 

16. Recon nect AlA I WI to A3J 602 an d remove all jumpers. 
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Table 7-5. Counter Frequencies 

A3U606 pin # Nominal Frequency (Hz) 

3 3900 
4 1950 
5 975 
6 488 
11 244 
10 122 

Triggering Problems 
See funct ion block H of A3 Interface Assembly Schematic Diagram (sheet 3 of 6). 

The I MHz ADC clock provides synchronization in FREE RUN and SING LE triggering. 
LINE triggering synchronization originates on the A6 Power Supply. Trigger MU X A:lU61:lA 
selects between FREE RUN, VIDEO, LI NE, and EXT ERNAL trigger sources. The tri gger 
signal sets the output of the HSCAN latch high. HBADC-CL KO provides the trigger 
signa l for FREE RUN. The VIDEO TRIG signal must be at least 25 mY (0.25 divisions) 
peak-to-peak to trigger in vi deo trigger mode. 

I. Check that the (rigger MUX is recei ving the proper trigger source infonnation by 
selecting each of the following trigger modes and checking the TRIG-SOURCEO and 
TRIG-SOURCE I lines as indicated in Table 7-6 below. 

2. If a trigger mode does not work, check that a trigger signal is present at the appropriate 
MUX input, as indicated in Table 7-6. 

Table 7-6. Trigger MUX Truth Table 

Trigger Mode TRIG-SOURCEO TR IG-SOURCEI MUX Input 
U61 3 pin 14 U613 pin 2 Pin Number U613 

FREE RUN L L 6 
VIDEO H L 5 
LINE H H 3 

EXTERNAL L H 4 

3. Check tha t the appropriate MUX input signal is present at the MUX output (A3U6 13 
pin 7). 

4. To check the video trigger level DAC. connect a DVM's pos iti ve lead to A3J400 pi n I and 
the negative DVM lead to A3TP4. 

5. Press I TRIG I and VIDEO. 

6. Press the STEP (!) key several times wh ile noting the DVM reading and position of the 
video trigger level on the screen. 

7. Check that the voltage displayed on the DVM increases by I V for each step of the VIDEO 
TRIG LEVEL. 

ADC/lnlerface Section 7-9 



8. If the voltage changes incorrectly, proceed as follows: 

a . Check the -. Vdc reference (A3U409 pi n 4). 

b. While using the fron t-panel knob to adjust the video trigger level. check for the presence 
of pulses on A3U409 pin 15 (LDAC2). 

c. While using the front-panel knob 10 adjust the video trigger level , check for the presence 
of pulses on A3U409 pin 16 (LWRCLK). 

d. Check that pulses are present on U409 pin 6 (lAO). 

9. If the LWRCLK and LDAC2 signals are not correct, refer to " Interface Strobe Select" in 
th is cha pter. 
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Flatness Control (RF Gain DACs) 

See function block M of AJ Interface Assembly Schematic Diagram (sheet 4 of 6). 

RF Gain DACs con tro l th e AI5 assembly ' s Oatness compensa ti on amplifiers. The RF Ga in 
OACs are arranged so that the output of one DAC is the voltage reference for the other DAC. 
This results in an RF GA IN voltage which is exponentially proportional to the DAC senings. 
Each DAC is set to the same value. The AI5 RF assembly converts the RF GA IN signal to 
a curren t for dri ving the PIN diod e attenuators in the Flatness Compensation Am plifiers. 
The exponenti ally·vary ing vo ltage compensates for the nonlinear resistance-ve rsus-curren t 
characterist ic of the PIN diodes. 

1. Place the WR PROT/WR ENA j umper on the A2 Controller assembly in the WR ENA 
position. 

2. Press (CAL ), MORE 1 OF 2 , SERVICE CAL DATA, FLATNESS , FLATNESS DATA . Press 

NEXT BAND until " FLATNESS BAND # 0" is displayed. 

3. Press the 0 key until "DATA @ 300 MHz" is displayed . Note the number directly below 
" DATA @ 300 MHz"; this is the RF Gain DAC value. 

4. Connect a positive DVM lead to AJJ400 pin 13 and the negative DVM lead to AJTP4. 

5. Check that the DVM read ing increases from near 0 Vdc to between +3.5 and +5.0 Vdc as 
the RF Gain DAC setting is increased from 0 to 255. 

6. If the DVM readi ngs are incorrect. press I PRESET J, @iGJ, SINGLE , (CAL ), MORE 1 OF 2 , 

SERVICE CAL DATA, FLATNESS I and FLATNESS DATA . Press NEXT BAND until 

" FLATNESS BAN D # 0" is displayed. Press the 0 key until "DATA @ 300 MHz" is 
displayed. Proceed as follows: 

a. Check the + 1 0 V reference. 

b. Check for pulses aI A3U4 17 pin 16 (LW RCLK). 

c. While rotating the front-panel knob, check for pulses at A3U417 pin 15 (LOAC l ). 

d. Whi le rotating the front-panel knob, check for pulses at U417 pin 6 (lAO) . 

7. The LWRCLK and LDACI are incorrect, refer to the Interface Strobe Select block in this 
chapter. 

8. Place the WR PROT! WR ENA jumper on the A2 Cont roller assembly in the WR PROT 
position. 
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A3 Assembly's Video Circuits 
Voltages fro m A3J 101 to A3 's Variable Gai n Amplifi er correspond (approximately) to 
on-screen signal levels. (One volt corresponds to the top of the screen and zero volts 
corresponds to the bottom of the screen.) This is true for both log and linear settings except 
when the analyzer is in I dBJdi v or 2 dB/div. [n these cases the log expand amplifier is 
selected, and 1 V corresponds to top-screen and 0.8 or 0.9 V corresponds to bottom-screen. 
The analyzer can be set to zero span al the peak of a signal to generate a constant de voltage 
in the video circuits during sweeps. 

1. Di sconnect W26 from A3JI0 1 and W20 from A214. 

2. Connect W26 to A2J4. 

3. Set the HP 8560A 10 the followi ng setti ngs : 

SPAN 
SWEE P TIME 
RES BW 
LOG/di v 

.... . .... . .... . . . .. . .... . . .. . . .... OH. 
.. . . .. . .. • . ... .. . ••........ 20 illS 

......... . .. 1 MHz 
............................ IOdB/div 

4. If a trace is displayed, troubleshoot the A3 assembly. If a trace is absent, connect an 
osci lloscope to the rear-pane l BlA KING OUTPUT. 

5. The presence of a TTL signal (TTL low during 20 ms sweep) indicates a good A3 
Interface Assembly. Troub leshoot the IF Section. 

6. If the BLANK] G OUTPUT is always at a TTL high or low, troubleshoot the A3's 
trigger ci rcuits. 

7. Reconnect W26 to A3J 101 and W20 to A2J4. 

8. Remove the A3 assembly's shield. 

9. If the video fillers appear 10 be faulty, refer to "Video Filter" in this chapter. 

10. If there appears to be a peak detector problem, refer to "Positive/Negative Peak 
DeteclOrs" in thi s chapter. 

II. Connect the HP 8560A's CAL OUT PUT to the INPUT 50n and set the controls as 
follows: 

CEN TERFREQ 
SPA ... ... . 

RE FLVL ....................... . 

." , • • ..... .. . •...... . 300 MHz 
.. . .fI Hz 

.. ... " -1 0 dBm 

12. If the analyzer works correctly in 5 dB/div and 10 dB/div but not in I dB /div or 

2 dB / d iv, refer to " Log Offset/Log Expand" in this chapter. Continue with step 13 if the 
problem involves on-screen amplitude errors which appear to originate in the video chain. 

13. Monitor A3TP9 with an osc illoscope. If the voltage is not approximately + 1 Vdc, 
troub leshoot the A4 Log Ampli fie r. (Refer to the IF troubleshooti ng procedure.) 

14. To confinn proper video input to the video circui t, change the reference level in 10 dB 
steps fro m -10 dBm to +30 dBm. At each 10 dB step, the input voltage should change 
100 mY. The input level should be + 0 .6 Vdc fo r a +30 dBm reference level. 
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Note The on-screen amplitude level will probably not change as expected. since the 
video ci rcuit!)' is assumed to be fau lty. 

15. Monitor A3TP14 while stepping the reference level from -10 dBm to +30 dBm. If the 
voltage does not step approximately 100 mV per 10 dB step, refer 10 "Video MUX" in 
thi s chapler. 

16. If the Video MUX is working properly, monitor A3TP 15 with the osc il loscope and step 
the reference level from -10 dBm to +30 dBm. If the voltage does not change 100 mY 
per 10 dB step, refer to "Video Filter" in thi s chapter. 

17. If the voltage at A3TP15 is correct, move the oscilloscope probe to A3TP17 and step the 
reference level between -10 dBm and +30 dB m. If the voltage does not change 100 mV 
per 10 dB step, refer to "Video Filter Buffer Amplifier" in this chapter. 

18. If the voltage at A3TP17 is correct, move the oscilloscope probe to A3TP6. Set the 
following comrols to keep the ADC MUX set to the MO D-VIDEO input during the 
sweep. 

SWEEP T IME . ..... . .. . . ..... . . ... 50 s 
DETECTORMODE .... .. . . . . . . SAMPLE 

19. Step the reference level from -10 dDm to +30 dBm wh ile monitoring the voltage change 
on the osci lloscope. If the voltage does not change 100 mV per 10 dB step, refer to "A DC 
MUX" in this chapter. 

20. If the voltage at A3TP6 is correct, move Ihe osci lloscope probe to A3TP8 and step the 
reference level between -10 dBm and +30 dBm . If the voltage at A3TP8 is not the same 
as that at A3TP6, replace A3UI10. 

2 1. If the voltage at A3TP8 and A3TP6 are equal, move the oscilloscope probe to A3TP7. 
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22. Change the reference level from -10 d Bm 10 0 d Bm . The voltage change on A3TP7 
shou ld be between 670 mY and 730 mY. If the voltage change is outside of these limits, 
refer to "Variable Uain Ampl ifier (VUA)" in this chapter. The gain of the VGA should be 
7 ±IO%. 

Log OffseULog Expand 

See function block X of A3 Interface Assembly Schematic Diagram (sheet 5 of 6). 

The log scales are modified using a combination of ampli fication and digital trace 
manipulation. The video input to the A3 assemb ly is ei ther 10 dB/div or linear. To obtain 
the 5 dB/div scale, the CPU mani pulates the trace data from the 10 dB /div scale. To obtain 
the 2 dB/div scale, the video signal is amplified and offset so that top-screen in 10 dB/div 
corresponds 10 top-screen in 2 d ll /div. To obtain the I d B/div scale, the CPU manipulates 
trace data from the 2 dB/div scale. 

In 2 dB /d iv, Log Offset/Log Expand amplifies the top 20 d B of the display. Thi s is done by 
offsett ing the video signal by -0.8 V and prov idi ng a gain of 5 to the top 0.2 V of the video 
signal. The -0.8 V offset is accomplished by si nking 2 rnA through R 114 by current source 
U!05/Q!01. 

!. On the HP 8560A peess (PRESET). lsPAN ],. and ZERO SPAN . 

2. Disconnect W26 (coax 2) from A3J 101 and connect the output of a func tion generator to 
A3J I OI. 

3. Set the function generator to the following settings: 

Output . . 
Amplitude. 
DC Offset 
Frequency 

. ...... . ...... . .... . .. . ...... . ... .. ...... •. ..... Sine \vave 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... I V pk-to-pk 

. . . .. . . . •... .. . .. . . . . . . +500 mY 
. . . . . . . .. .... .. .. . . .. . ........ . 50 Hz 

4. Set the H P 8560A sweep time to SO ms. 

S. Adjust the function generator amplitude and offset unti l the sine wave fi lls the entire 
graticule area. 

6. Measure and note the function generator's peak-to-peak voltage using an osci lloscope. 

V(lO d B/div) = ______ V 

7. Set the HP 8560A 's dB/div to 2 dB. 

8. Readjust the function generator amplitude and offset unti l the sine wave agai n fi lls the 
en tire gratic ule area. 

9. Measure the function generator' s peak-to-peak voltage and dc offset. 

V(2 dB/div) = ______ V 

10. The ratio of vo ltage recorded in step 6 to the voltage recorded in step 9 shou ld be 5 ±3%. 
If the ratio is not 5, troubleshoot the A3 Interface assembly. 

I I. Reconnect W26 to A3JIDl. 
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Video MUX 

See function block lJ of A3 Interface Assembly Schematic Diagram (sheet 5 of 6). 

The AUX VID EO port and the 0 SPAN CA L function are not used. Both Q220 and Q219 
should be off at all times. 

1. Press IPRESET! and set the HP 8560A controls as fo llows. 

CENTER FREQ 
SPAN 

2. Press (SWEEP) and SING LE. 

.300 MHz 
. . . .. 0 Hz 

3. Check for a lTL high on A3UI04 pin 2 and a lTL low on UI04 pins 7, 10, and 15. Set 
the analyzer to 2 dB/div and check for a lTL high on A3UI04 pin 10 and a lTL low on 
A3U104 pins 2, 7, and 15. 

4. If the logic levels on A3UI04 are incorrect, check the LLOG_STB signal as follows: 

a. Monitor A3UI04 pi n 9 with an oscilloscope or logic probe. Check that a pulse is present 
when switching between 10 dB/di v and 2 d D/ div. 

b. Check the inputs to A3UI04 (pins 4 and 12) while switching between 10 dB/div and 
2 d B/div. 

c. If the log ic signals are incorrect, refer to "Analog Bus Timing" and "Analog Bus 
Drivers ." 

5. Check comparators A3U l09A/C/ l) for proper outputs. The outputs shou ld be high when 
the noninverting input is greater than the threshold voltage of +2.4 Vdc. 

6. If A3UI04 and A3UI09 are working properly, set the REF LEVEL to 0 dUrn. 

7. Monitor tbe voltage at A3TP14 while switching the analyzer between 10 dB/div and 
2 dB/div. The voltage should switch between 0.9 and 0.5 Vdc. 

8. If the voltage at A3TP14 is incorrect, suspect ei ther A3Q220 or A3Q22L 

9. The Video MUX wi ll appear faulty if A3CRI09 is shorted or leaky. Diode A3CR109 
clamps the voltage at A3T Pl4 to -0.4 V when in log expand with less than 0.8 V at JIOL 
To confi nn this fa ilure, lift diode A3CRI09 's cathode and perfonn steps I through 7 again . 

Video Filter 

See function block V or A3 Interrace Assembly Schematic Uiagram (sheet 5 of 0). 

The HP 8560A uses digital fi ltering for I Hz to 100 Hz video bandwidths. An RC low-pass 
filter is used for 300 Hz to 3 MHz video bandwidths. Various series resistances and shunt 
capacitances switch into the video filter to change its cutoff frequency. 

I. Press (PRESET ) and set the HP 8560A controls to the following settings: 

CENTE RFR EQ 
SPAN . . 
SWEEP TI ME 

2. Press (SWEEP I and SINGLE. 

.. .225 MHz 

. . .550 MHz 
... .... Uncoupled (MAN) 

3. Step the Video BW from 3 MHz to 10 kHz. At each step. the peak-ta-peak deviation of the 
noise should decrease. 
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4. Step the Video BW down to ·1 Hz. At each step, the amplitude of the LO feedthrough 
should decrease. 

5. Refer to Table 7-7 and check for correct latch settings for the selected video bandwidth 
seni ng. 

6. If latch A3U102's output is not correct, trigger an osci lloscope on LLOG _STB (U 102 pin 9) 
and moni tor U 102 pin I and other latch inputs while changing the video bandwidth. 

7. If the inputs are incorrect, troubleshoot the analog bus. Correct inputs with bad outputs 
indicate a faulty U102. 

8. Check that the outputs of A3UIlIA, A3Ull lB, and A3U107A j BjC j D are correct for 
their inputs. The outputs should be high with noninverting inputs hi gher than the +1.4 V 
threshold voltage. If a voltage drop is noticed across these components, suspect A3CRI09 
or A3Q317B. Since no dc current flows through any of the series resistances or FETS 
(drai n to source), no voltage drops should occur. 

Table 7-7. A3U102 Latch Outputs 

Vid eo BW Pin2 Pin 5 Pin 7 Pin 10 Pin 12 Pin 15 

300 Hz H L L L L L 

1 kH z L L L L L H 
3 kHz L H L L L L 

10 kH z L L L L H L 

30kHz H L H L L L 

100 k Hz L L H L L H 
300 kH z L H H L L L 

I MH z L L H L H L 

3 MH, L L L H L L 

Video Filter Buffer Amplifier 

See function block W of A3 Interface Assembly Schematic Diagram (sheet 5 of 6). 

The video filter butTer amplifier provides outputs for video trigger, positive and negative 
peak detectors, and the analog zero-span (sweeps <30 ms). The zero-span video 
output is tenninated in 500 ohms on the A2 Controller assembly. The amplifier is a 
high-input-impedance buffer amplifi er with a ga in of one when properly terminated. 

Current source U307C provides twice the current of Q316. Resistor R 145 and current source 
U307 D shift the dc level. Resistor R260 tenn inates the peak detector inputs in 500 ohms. The 
untenninated gain is 1.1. Diode CR 114 prevents latchu p during posit ive overdrive cond it ions 
while CRI13 protects Q318 during overdrive. Diode CR I I7 is a 12.7 V zener that limits the 
peak detector's output to +1.5 V. Typically, limiting occurs at +1. 1 V. 
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Positive/Negative Peak Detectors 

See function blocks Y and Z of A3 Interface Assembly Schematic Diagram (sheet 5 of 6). 

The following in fomlation pertai ns to the positi ve peak detector and is applicable to 
troub leshooting the negative peak detector. 

The positive peak detector consists of an input amplifier (A3U204 and A3Q210) followed 
by detector di odes (A3C R203 and A3CR204) and hold capac itor A3C217. Output ampl ifier 
A3Q206, Q211 , and Q21 2 buffers the hold capacitor. Both the inpu t and output amplifi ers 
have a gai n of one. Each ampli fie r has local feedback. On the output amplifi er the emiller of 
Q212 connects to Q206 's gate. On the input ampl ifier the feedback goes through Q209 and 
Q208 back to the base of U204D. Global feedback occurs from the output amplifier through 
R223 back to the input amplifier U204D. The peak detector resets through Q207. 

I. Press IPRESET) and set the HP 8560A controls as follows: 

CEN T ERFR EQ . . ...... . ... .. ... . . .. ...... . .. .300 MHz 
SPAN . . ..... .. ...... . ..• .. . ..... • . .. .......• • .. ......• • .... .. 500 Mllz 
RES BW .... .. .... .. ....•• . .... . .... • . . . ..... . . . •.... .. ..... . . . . Auto 
VI DEO BW ..... ...... ...... ......... ...... .... . ...... Auto 
LOG dBlD lV ....... . .................................. 10 dBidiv 

2. If the HP 8560A does not meet the conditions in steps a through e below, the positi ve and 
negative peak detectors are probably faulty. Continue with step 3 to check the detectors. 

a. The peak-ta-peak deviation of the noise in NORMA L detector mode should be 
approximately two divisions. Note the amplitude levels of the top and bottom of the 
displayed noise. 

b. Select POS PEAK detector mode. 
c. Confirm that Ihe no ise is about one-third division peak-to-peak. The no ise should also 

be no higher than the top of the noise level in NORMAL detector mode. 
d. Select NEG PEAK detector mode. The noise shou ld be about one-third of a di vision 

peak-to-peak. The noise should also be no lower than the bottom of the noise in 
NO RM AL mode. 

e. Se lect SA MPLE detector mode. Check that the noise appea rs between the top and 
bottom of the noise in NORMA L mode. 

3. On the HP 8560A, connect the front-panel CAL OUT PUT to the INPUT son and set the 
controls to the fo llowing settings: 

CEN T ERFR EQ 
SPAN . . ... . . . 
SWE EP TI ME 
DETECTORMODE . 

. . ... .. ...•.. .. . .. ... . ... . .. • .. . . .... . ... 300 MHz 
...... . . 0 Hz 

...... .. . . ... 5 s 
. POS PEAK 

4. Monitor A3TP 17 and A3TP 16 simultaneously with an oscilloscope. 

5. Change the reference level from -1 0 dBm to +30 dB m and verify a voltage change at 
both A3TP17 and A3TP16 of 1 V to 0.6 V in 100 mY steps. 

6. Check the entire range of the detector by substi tuting a dc source at J 101 and vary ing its 
output from 0 V to I V. 

7. If the peak detector appears latched up, check LPOS-RST for a negative TIL level reset 
pulses. The reset pulses should occur every 130 Jls and should be approximately 250 ns 
wide. 
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8. If the reset pulses are absent, troubleshoot the Peak Detector Reset circuitry. 

9. If the reset pulses arc present, eheek the gate of Q207. The pulses should be positi ve-going 
from - 12.7 V to -1.35 V. 

10. The peak detector can be made into a unity gai n amplifier by shorting the cathode of 
CR203 to the anode of CR204. If the peak detector func tions nonnally as a unity gain 
ampl ifier, suspect Q208 or CR203 or CR204. 

Peak Detector Reset 

See function block R of A3 Interface Assembly Schemati c Diagram (sheet 4 of 6). 

I. Press (PRESET ) on the HP 8560A and set the controls as fo llows: 

CENTE R FREQ 
SPAN 
SWEEP TIME 
DETECTOR MODE .... . 

.. .... . . 300 MHz 
. . 0 Hz 

...... . ... . ... . 5s 
. . . .... .. . . .. . . .. .. . . . .... I'OS PEA K 

2. Check that HH OLD (A3U526 pi n I I) has 18 lAS wide pulses every 128 ItS . 

3. Check that HODD (U408 pin 5) is a square wave with a period of 16.7 ms 
(2 x sweep time/600). 

4. Check LPOS _RST (U422 pin 4) for 200 ns low-going pulses every 128 J.ls. 

5. Check LNEG_RST (A3U422 pin 12) for 200 ns low-going pulses every 128 J1s. 

6. Set the detector mode to NORMA L and check that LNEG RST (A3 U422 pin 12) has two 
pulses spaced 40 J1.s apart and then a single pu lse approximately 88 I1s from the second 
pulse. 

7. Check HMUX-SELO (A3U408 p; n 3) and HMUX-SELI (A3 U408 p;n 9) accNd;ng to 
Table 7-8. 

Table 7-8. HMUX_SELO/1 Versus Detector Mode 

Detector Mode HMUX_SELO HMUX_SELI 

INORMA L 40 fls pul se every 128 IJs 40 ps pulse every 128 ps 

SAM PLE H H 

POS PEAK H l 

NEG PEAK l H 

Rosenfell Detector 

See funclion block S of A3 Interface Assembly Schematic Diagram (sheet 4 of 6). 

If both HPOS _HLDNC and HNEC_HLD NC arc high during thc samc buckct, 
HROSENFEL L will also be set high. This indicates that the video signal probably consists of 
lIoise, si llce it rose alld fell during the same period. The HROSENFELL sigllal is valid only 
when the NORMAL ( rosenfe ll) detector mode is selected. 
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1. Press (PRESET I on the HP 8560A and set the controls as fo llows: 

.......... ... 300 MHz CENTER FREQ 
SPAN . • . . .... .•.. •• . .. . .. . • . . • • . .. ..... . . . .. 0 Hz 
SWEE P T IME . . ...... . ..... . . 
D ETECTOR MO D E 

. .. . ... 5s 
NO R MA L 

2. C heck LPOS-RST and LNEG-RST as described in "Peak Detector ReseL" 

3. Check A3U423 pi n 4 for two low-going 3.3 JiS pul ses 40 Jis apart occurring every 130 J-Ls. 

4. Check that HROSENFELL (A3U6 1O pi n 6) has two pulses spaced approximately 20 ms 
apart and then a th ird pulse 60 ms from the second pulse at 50 ms sweep ti me. Each pulse 
should be approxi mately 10 ms wide and low-goi ng. 

5. Mon itor HROSEN FELL with an osci lloscope while reducing the video bandwidth from 
I MHz to I kH z. 

6. As the video bandwidth is decreased to I kHz, the HROSENFELL line should increasingly 
show a low logic level. With a video bandwidth or I kHz, a nearly flat line should be 
disp layed on the CRT. 

7. 5\et the sweep time to 5 ms. 

8. Check that HPOS_HLDNG (A3U4 16 pin 4) is mostly high with a I MHz video bandwidth 
and mostly low wi th a I kHz video bandwidth. 

9. Check that HNEG_HL DNG (U4 16 pin 9) is mostly high wi th a I MHz video bandwidth 
and mostly low with a I kHz video bandwidth. 

ADC MUX 

See function block AA of A3 Interface Assembly Schematic Diagram (sheet 6 or 6). 

The ADC MUX switches various inputs into the video path for conversion by the ADC. The 
SCAN RAM P input is used during non-zero-span sweeps. The YTO ERR, FCMUX, CAL 
OSC TUNE, and OF L ERR inputs arc used only du ring diagnost ic and auto adjust routi nes 
and during retrace. 

I. Set the HP 8560A to the rollowing settings: 

CE N TE R F R EQ . .... . .. . . ...... ...... .. . . .. . ... ... ... 300 MHz 
SPAN . . . . . . . . . . ..... . ... .. .. . . . . ... . . . . ..... ... . . . . . . . . . .. 0 Il , 
REF LEVEL. . . . . . . . . . . . . . . . . . . . . . .•• •• . . ....... - 10 d Bm 
SWEE P TI ME 
DETECTOR MO DE. 

. ...... . ..... . ..... 50 s 
. . SAMPLE 

2. Refer to Table 7-9 and check for correct logic levels at A3U 108 pins I, 15, and I G. Check 
ror proper output signals at TP6. If the select lines are not changing, suspect the ADC 
ASM or the VGA/ADC MUX Control. If the select li nes are changi ng, but the proper 
video inputs are not being switched to the output, replace U 108. 

3. Check for the presence of the YTO ERR signal at A3J2 pin 42 with an osc illoscope probe. 

4. Ir ER R 300 YTO UNLK or 30 1 YTO UN LK occurs and the voltage is zero during a 
sweep and positive duri ng retrace (YTO is being locked), the fau lt is on the A3 assembly. 
Ir a constant dc voltage is present, refer to the Synthesizer Sect ion troubleshooting 
procedure. 
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Table 7·9. Logic Levels at A3U108 

Detector Mode UI 08 pin 1 Ul08 pin 15 Ul08 pin 16 

SAMPLE H L H 

POS PEAK H L L 

NEG PEAK L H H 

5. Set the HP 8560A to the following senings: 

SPAN .... .. .... . . 1 MHz 
SWEEP T IME , .... , .... 50ms 

6. Check for the presence of the SCAN RAMP signal by connecting an osci lloscope probe to 
A3J2 pin 45 (component side of A3J2). Connect the negalive·probe lead to A3TP4. 

7. A 0 to 10 V ramp should be prcscnt in both LINE and FREE RUN triggcr modes. If the 
wavefonn is present only in LINE trigger, AOC control signal HBAOC·CLKO may be 
faulty. Refer tu "ADC Cuntrol Signals" in this chaptt:r. 

8. If the scan ramp is present, bUI is not being switched to the output of VIOS, replace 
V 108. If the scan ramp is absent in either mode. do the following: 

a. Connect the oscil loscope probe to A3J400 pin 15 (HSCAN). 
b. A TTL signal (high during 50 ms sweep time and low during retrace) should 

be present, indicating A3 is working properly. Refer to the Synthesizer Section 
troubleshooting procedure. A faulty TTL signal ind icates a bad A3 Interface assembly. 

9. Set the HP 8560A to the following settings: 

SWEEP TIM E ...... ..• . . . ..... •. . . .. . .. ... 100 ms 
SPAN ....... . ..... .. ...... 100 MHz 
W~_ .. OO 

10. Check fo r the presence of the CAL OSC TUNE signal by mon itoring A3J40l pin 25 with 
an oscilloscope. If ERR 499 CAL UNLK is displayed and a signal greater than \0 V 
peak·to-peak during part of the retrace period, is present, the fau lt is on the A3 assembly. 

II. If a constant dc voltage is present duri ng the sweep and all of the retrace period, refer to 
the I F Section troubleshoot ing procedure. 

7·20 ADC/lnterlace Section 
Scans by ArtekMedia => 2011 



Scans by Artekmedia : > 2011 

Variable Gain Amplifier (VGA) 

See function block AB of A3 Interface Assembl y Schematic Diagram (sheet 6 of 6). 

The VGA provides adj ustable gain in the video path. Its nominal gain of 7 can be adj usted 
± 10%. U 112 removes dc offset 10 keep U 113 in its monotonic range. (Both U 112 and U 113 
are set to the same va lue.) The DAC settings cannot be changed fro m the front panel. 

Track and Hold 

See function block AC of A3 Interface Assembly Schemat ic Diagram (sheet 6 of 6). 

I. Press (PRESET! on the HP 8560A and set the controls as fol lows: 

CENTE R FREQ ...... .. .. .. .... .300 MHz 
SPAN . .. .. .. .. .. .. . .. .. .. .. ........ .......... .. .. .. .... .. .. .... .......... .. .... .... . .. ... ... 0 Hz 
DETECTOR MODE. . ............... .... .... ...... .. .. .. .. ............. .............. ........... Sample 
REF LVL.... . .... . . . ...... . . ............ .. .. .. ............ .. .. ........ .. ...... .. . . .. . . ........ ·70 dUm 
LOG dB/DIV .. .. .... .. .. .. ........ 2 dB/d;v 
SWEEP TI ME . .......... . ............ . .. . ....... . .. . ...... ..... ...... . .. . ........ . .. . .. SOms 

2. Disconnect any signal from the ana lyzer input . A full scale display of sampled noise shou ld 
be present. 

3. Trigger an osci lloscope on the positive going edge of HHOLD (A3U506 pin 16). 

4. The wavefonn at A3TP 10 should be random noise with an average level of approximately 
4 Y. The noise should have a flat spot in its response whi le HHOLD is high, indicati ng 
proper operation of U 11 4. 
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A3 Assembly's ADC Circuits 
The ADC consists of a 12-bi t DAC, 12-bit successive approximation register (SA R), data 
multiplexers, and data latches . The ADC ASM (algorithmic state mach ine) con trols the 
ADC. Eight inputs are controlled by the ADC MUX. These include a positive peak detector, 
negative peak detector, sampled video, scan ramp, YTO error voltage, Fe MUX voltages, Cal 
Osci llator tune voltage, and offset lock error vo ltage. A MUX on the AI4 Freq uency Control 
Assembly selects which voltage is sent to the ADC MUX on the Fe MUX signa l line. 

During ORMAL detector mode sweeps, when noise is detected by the roscorell detector, the 
ADC ASM automaticall y switches between POS PEA K and NEG PEAK . 

ADC Control Signals 

See function blocks B and F of A3 Interface Assembly Schematic Diagram (sheet 2 of 6). 

The ADC requ ires two signals from the A2 Contro ller Assembly: HBADC-CLKO and 
HBBKT-PULSE. HBB KT-PULSE is used onl y in zero span. Use the fol lowing steps to veri fy 
the signa ls. 

I. Oi"cnnnecl W22 from A2.l8. 

2. If a 10 MH z TIL signal is absent on W22, refer to the 10 MH z Reference (on the AI5 RF 
Assem bl y) troub leshoot ing procedure in Chapte r I I. 

3. Set the HP 8560A's ISPAN . to zero. 

4. Recon nect W22. 

5. With an oscilloscope probe, monitor A3J40 1 pin 20. 

6. If TIL pu lses arc absent, the A2 Controller Assembly is faulty. Refer to Chapter 9. The 
presence of TIL pul ses indicates a faulty A3 assembly. 

7. Monitor A3J401 pin 23 (HBADC-CLKO). If a I MHz TIL clock signa l is presen t, 
HBADC-CLKO is working properly . 

8. If HBKT-PULSE or HBADC-CLKO is missing, disconnect A3W1 from A2J2. 

9. Monitor A2U5 pin 3 for HBKT-PULSE and A2U5 pin 7 for HB ADC-CLKO. 

10. If HBADC-CLKO is absent, troubleshoot the A2 Controller assemb ly. 

11. HBKT-PU LSE is absent. refer to the information on troubleshooting the frequency 
counter in Chapte r 9. 

12. Reconnect A3W 1 to A2J2 . 
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ADC Start/Stop Control 

See function block B of A3 Interface Assembly Schematic Diagram (sheet 2 of 6). 

The ADC StartlStop Control determines the start time of a ll ADC convers ions. Mu ltiplexe r 
A3U509 chooses the source of the start signal. Both HSTA RT-SRC and HB UCKET tell the 
ASM to start a conversion. 

I. Press {PRESET) on the HP 8560A and set the following controls: 

SPAN .......... .. .... .. ...... .. . ... . ... ... . ..... . . . .. 0 Hz 
SWEEP TIM E ..... . . .. 60s 
DETECTOR MODE ....................... . .................. SAM PLE 

2. Check fo r a TIL hi gh at A3U509 pin 2 and a TIL low at A3U509 pin 14. 

3. Set the detector mode to NORMA L 

4. Check that A3U509 pins 2 and 14 are both TIL low. 

5. Set the HP 8560A to the rollowing sellings: 

SPAN ...... ..... ... ......... . .. . .. . . . . . ...... .. . 1 MHz 
DETECTOR MODE ......... .. ..... .......... ... .. .. . . . ...... SAM PLE 

6. Check that A3U509 pins 2 and 14 are both TTL hi gh. 

7. Press [CAL] and REALIGN LO I: IF. During the rea lignment, A3U509 pin 2 should be 
TTL low and pin 14 should be TIL high. If correct, the Start/Stop Control circuitry is 
being selected properly by the processor and V508 in the ADC Register block is working 
properl y. 

8. Press (PRESET ) on the HP 8560A and set the controls as follows: 

SPAN. . . ............. . ..... . . . ... . .... .. . . . . 0 Hz 
DETECTOR MODE ......... . ...... . ..... . ...... .. ......... .. SAMPLE 
SWEEP TI ME .... . . ... . . ....... 400ms 

9. Check that A3U509 pin 7 has positive 15 J1s pulses with a 667 J1S period (sweep 
ti me/600). Check that A3U509 pin 9 has negative 15 J1s pu lses with a 667 J1s period 
(sweep t ime/ 600). The pulses should be present during the sweep but absent during 
retrace. 

10. Set the detector mode to NORMAL. 

II. Check that A3 U509 pin 9 has pulses every 130 J1s and U509 pin 7 has pulses every 333 J1s 
(alt hough pulse widths may be changing) . 
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ADC ASM 

See function block F of A3 Interface Assembly Schematic Diagram (sheet 2 of 6). 

I. Press I PRESET ) on the HP 8560A and set the cOnlrois as fo llows: 

SPAN .. . .... . .......... . . . .... ........ . ............ . . . . O~ 
SWEEP T IME .. . 605 
DETECTOR MODE .. . SAM PLE 

2. Check that HSTART_SRC (U504 pin 4) goes ITL high, causing HH OLD (U506 pin 16) to 
go high 15 Jls later. 

3. Check that HSTART_ADC (U506 pi n 15) goes ITL high 19 Jls after HSTART_SRC goes 
h igh. 

4. HHOL D should stay ITL high fo r approx imately 18 Its , and HSTART_ADC should stay 
high for approximate ly 31 ps. 

5. Check that LeM PLT (U504 pin 15) goes TTL low 12 jJ5 after HSTART_ADC goes high 
(12 bits at I JLS per bit). LCM PLT indicales that the successive approximation regi ster 
(SA R) has completed the I\DC conversion. 

6. Check that LOONE (U506 pin \9) goes TTL low approximately 2 Its after LCM PLT goes 
low. 

ADC 
See function block A of A3 Interface Assembly Schematic Diagram (sheet 2 of 6). 

The success ive approximat ion register (SAR) consists of A3U5 13. Upon the occurrence of 
HSTART_AOC, the SA R successivel y toggles bits from high to low starting with the most 
signi fi cant bit. The digital resu lt is then converted to an analog current in DAC US I 8 and 
compared with the SAM PLE D VID EO. If the DAC current is too high, the output of US12 
will be high, telling the SAR that the "guess" was high and that the bi t j ust toggled should be 
set low. It then moves on to the next most sign ificant bit until all 12 bits have been "guessed" 
at. Each "guess" takes I 1-'5 (one cycle of HBADC_CLKO), or 12 p s to complete a conversion. 
When the conversion is completed, the SA R sets LCM PLT low. The bits are wrinen to the 
data bus by butTers US I4 and US I6. 

I. Set the HP 8S60A controls as follows: 

CENTE R FREQ 
SPA 
SWEEP TI ME ... . . . . . 
DETECTOR MODE ... . . . ... . . 

.......... • ....•.....•.... •. 300 ~1 H z 

........ • . .. . .. 0 Hz 
. . . . . 605 
. . SAMPLE 

2. Trigger an osc il loscope on HSTART_ADC (U506 pin IS) and monitor the outputs Q l 
through Ql 1 of the SAR. With the exception of Q l 1, each hit should start hi gh and he 
switched low. It will either stay low or retum to a high stale I p s later, dependi ng on the 
compari son at US I2. 

3. If the Q outputs do not exhibit this bit pattern, and the ADC ASM checks are working 
properly, replace US13. If the output of comparator US12 does not toggle back and forth 
during a conversion, replace either USI2 or CRS02. 
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Note Since U512 pin 2 is at a virtual ground (currents are be ing summed at this 
node), voltage levels at this point are difficult to interpret. 

Ramp Counter 

See function block D of A3 Interface Assembly Schematic Diagram (sheet 2 of 6). 

The ramp counter is used for non-zero-span sweeps and fo r zero-span sweep times greater 
than 30 ms. The analog sweep ramp is compared to the digital ramp counter. When the 
analog swee p ramp exceeds the DAC output generated fo r that ramp coun ter setting, 
HRAMP _COMP toggles high, indicating the end of a bucket. The ramp counter counts 
horizontal buckets. There are 600 buckets per sweep, so the ramp (bucket) counter counts 
from 0 to 600. The ramp counter is incremented by HRST_PK _E NA. 

I. Press IPRESET ) on the HP 8560A and set the controls as fo ll ows: 

SPAN . . . 1 MHz 
DETECTOR MODE. ....... SAMPLE 

2. For sweep times between 100 ms and 60 s, HOOD (A3 U525 pi n 3) is a sq uare wave with a 
period defined by (2 x sweep t ime/600) . For example, for a 6 s sweep time, HODD has a 
period of 20 ms. The ramp (bucket) counter will be odd every other bucket. 
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A3 Assembly's Control Circuits 
A digi tal control problem will cause the fo llowing three sleps to fail. 

I. On the H P 8560A, press {AMPLITUDE " ATTEN MAN, 0 . @, and @. 

2. A click should be heard after press ing d B in step I, unless ATTEN was previously set to 
70 dB. 

3. Press CD, @, and @ . Another cl ick should be heard. If no clicks were heard, but the 
ATTEN value displayed on the CRT changed, the digi tal control signals are not operati ng 
properly . 

Analog Bus Drivers 

See function block N of A3 Interface Assembly Schematic Diagram (sheet 4 of 6). 

1. Press (PRESET I on the HP 8560A , and set the controls as follows: 

SPAN .0 Hz 
TRIGGE R ..... . ............ . ...... . ............. . ...... . ....... Single 

2. Mon ilOr A3U401 pin 3 (LRF _STB) wi th an osci ll oscope or logic probe. Thi s is the strobe 
fo r the AIS RF assembly. 

3. Press rAUX CTRL I INTERNAL MIXER and check that pulses occur when toggling between 

SIG ID ON and SIG ID OFF. 

4. Monitor U401 pin 5 (lFC_STB) with an oscilloscope or logic probe. This is the strobe for 
the Al4 Freq uency Contro l assem bly. 

5. Press ( AMPLITUDE ) and check that pulses occur when toggli ng between ATTEN settings of 
10 and 20 dB. 

6. Moni tor U401 pi n 7 (lI F_STB) with an osc illoscope or logic probe. This is the strobe for 
the AS IF assembly. 

7. Press ( AMPLITUDE I and check that pulses occur when toggling betvveen REF LVL settings of 
- 10 d Bm and -20 dBm. 

8. Mon itor U40I pi n 9 (llOG_STB) with an oscilloscope or logic probe. This is the strobe 
fo r the A4 Log Amplifier/Cal Oscillator assembly. 

9. Press (AMPLITUDE I and check that pulses occur when toggli ng between LI NEAR and 

LOG dBlDlV . 

10. To ched the Address and Data lines, place a jumper from A3TPl and A3TP2 to 
A3 U4 06 pin 20 (+5 V). 

11. Check that address lines AO through A 7 and data lines 00 through D7 are all TIL high. 

12. If any address or data li ne is low, set the LI NE switch ofT and disconnect the W2 control 
cable from A3J2. Set the LINE switch on . Ignore any error messages. 

13. Check Iha l address lines AO Ihrough A7 and data lines DO through 07 are all high. If 
all address and data lines are high, suspect a fa ult ei ther in W2 or one of the other four 
assemblies which connect to W2. 

7-26 ADC/lnlerface Section 
Scans by ArrekMedia:> 2011 



Scans by Artekmedia => 2011 

14. If any address or data line is low, check the appropriate input of either U405 (data lines) 
or U406 (address lines). 

IS. If a data line input is stuck low, check the data bus buffer. If an address line input is 
stuck low, check A3Wl and the A2 Controller assembly. 

16. If the appropriate input is high or toggl ing between high and low, suspect a fai lure in 
ei ther U405 (data lines) or U406 (address li nes). 

17. Remove jumpers. 

Analog Bus Timing 

See function block P of A3 Interface Assembly Schemati c Diagram (sheet 4 of 6). 

Analog bus timing (A BT) genera tes the strobes for the A4, AS, A14, and Al5 assemblies. 
The AI4 Frequency Control assembly also requi res a qualifier for its strobe, LVFC·ENABLE. 
A3U400 and A3U414 provide a 2 J1.S delay between the time HANA·BUS goes high and the 
enable line to demultiplexer A3U407 goes low. 

1. Press (PRESET ) on the HP 8560A and set the controls as fo llows: 

CEN TER FREQ ..... .300 MHz 
SPAN . ....... .. .... .. . ..... . . ... ... 100 M Hz 

2. Check that A3U407 pi n goes low approximately 2 J1.s after HANA-BUS (A3U400 pin 3) 
goes high . 

3. If HANA_BUS is absent, check for pulses on ABT A3U505 pin 2 and IA IO ( A3U505 pi n 
5). 

4. If A3 U4 07 pin I is not delayed 2 J1.S from HANA_BUS. check fo r the presence of the 
I MHz HBADC·CLKO. 

5. If A3U407 pin I is not delayed 2 JJS from HANA_BUS and HBADC C LK O is correct, 
suspect a fa ult in either A3U414 or 1\3U400. 

6. Press I PRESET ) and set the controls as follows: 

SPAN . . ..... . 
TRIGGER. 

. . . . 0 Hz 
. .. SING LE 

7. Monitor A3U401 pin 3 (LR-STB) with an oscil loscope or logic probe. This is the strobe 
for the Al5 RF assembly. 

8. Press f AUX CTRL! INTERNAL MIXER and check that pulses occur when toggling between 

SIG lD ON and SIG lD OFF. 

9. Monitor A3U401 pin S (LF _STU) with an oscilloscope or logic probe. This is the strobe 
for the AI4 Frequency Control assemb ly. 

10. Press {AMPLITUDE ) and check that pulses occur when toggling between ATTEN setti ngs of 
10 and 20 dB. 

II. Mo nitor A3U401 pin 7 (L1 _STB) with an oscilloscope or logic probe. This is the strobe 
for the AS IF assembly. 

12. Press [AM PLITUDE) and check that pulses occur when toggli ng between REF LVL sett ings of 
· 10 d Um and ·20 dBm. 
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13. Monitor A3U401 pin 9 (LV _STB) with an oscilloscope or logic probe. Thi s is the strobe 
for the A4 Log Amplifier/Cal O!>ci llator a!>!>embly. 

14. Press { AMPLITUDE I and check that pulses occur when toggli ng between LIN EAR and 

LOG DB/DrV . 

Interface Strobe Select 

See function block K of A3 Interface Assembly Schematic Diagram (sheet 3 of 6). 

Interface strobe select generates the various strobes used by circuits on the A3 Interface 
Assembly. Tables 7·1 0 and 7·11 are the truth tables for demultiplexers A3U410 and A3 U500. 

Table 7-10. Demultiplexer A3U41D Truth Table 

Selected OutDut Line IAl IA2 IA3 

Pin 15, LSCAN _KBD L L L 

Pin 14, nol used H L L 

Pin 13 , LDAC l L H L 

Pin 12, LDAC2 H H L 

Pi n II , LDAC3 L L H 

Pin 10, nol used H L H 

Pin 9, nol used L H H 

Pin 7, LADe REG I H H H 

Table 7-11. Demultiplexer A3U500 Truth Table 

Selected Output Line IAO IAl IA2 

Pin 15, LSENSE_KBD L L L 

Pin 14, LI NT PRIOR H L L 

Pin 13, LA DC DATAl L H L 

Pin 12, LDAC_DATAO H H L 

Pin I I, HCN TR_ LDO L L H 

Pin 10, II CNTR_LDl H L H 

Pi n 9, LRPG_ RD L H H 

Pin 7, LA DC REGO H H H 
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IF Section 

The IF Section contains the A4 Log Amplifier/Cal Osc illator and AS IF assemblies. 

Troub leshooting Us ing the TAM . . . . . . . . . . . . ... ..... ... . ... . 
Troubleshooting A4 Log Ampli fie r with the TAM . . . .. . . . . 
Troubleshooting AS with the TAM ... ....... .. . . .. .. . . . 
Troubleshooting A4 Cal Osc illator with the TAM ....... . ... • . . . . . . . .. . . . • ... . 

Automat ic IF Adj ustment .. ... .... ..... ..... .. ...... . . .... .... . 
Parameters Adjusted .. .. ... .... ..... .. .... ... . . ... . . . .. . 
Requirement s ....... . 

Performance Test Failures ......... . 
IF Gain Uncertainty Performance Test .. . . .... . .. . ... ... .. . . .. • . . .• . . .. . . . . . .. . . 
Sca le Fideli ty Performance Test .... ... . .... .. . ... .... .... . .. . . . ... . .... . 
Reso lut ion Bandwidths Perfomlance Tests ... ...... . . . ... . . . . .... . 

A4 Log Amplifier Assembly . . . . . . . . . . . . . . . . . . . . . .. ... . 
Log Anlplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .... . . .. . .. . . . 
Linear Amplifiers . . .. . . . .. . . . .... .. .. . .. .. . . . . . . . . .. .... . . 
Video Offset .. . . . . . . . . . .. .. . . . . _ . . .. . . . . . .. . • .... .... .. .. . 
Video Output .......... . ........ .. . . • .... .. ... . . .. . _ . . . . . 
Frequency Counter Prescaler/ Condi tioner ... . . . . . .. . .. . . . . . ... .. . . . 
AM / FM Demodulator 
4.8 k Hz IF Fi lters .......... . 
4.8 kHz and 10.7 M Hz IF Filters 
10.6952 M Hz VCXO ... 
Input Switch 
LO Switch .· 
Synchronous Detector 

Limi te r 
Iso lat ion Amplifi er . . ..... . 
Deteclo r/ M ixe r .... ... . 

Log Offset/Gain Compensation 
Log Offset Compensat ion 
Log Gain Compensation 

Video Mux 
AS IF Section 

I F Signature .. .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ... . 
Common IF Signature Problems············· .. · · · .. ·· ··· · ·· .. · .. .. •·· · · ····· · ·· 
I MHz Resol ution Bandwid th Problems 
30 kHz Reso lution Bandwidth Problems ..... ... ... ... • - .. . . .. .. . . 
3 kH z and 10 kHz Reso lution Bandwidth Problems 
Step Ga ins ... ........ . ...... . 

A4 Cal Osc illator Assembly .. . ....... . 
Cal Oscillator Unlock at Beginning of IF Adjust 
Inadequate CA L OSC AM PTD Range ····· ···. 
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300 Hz to 3 kHz Resolution Bandwidth Out of Specification . ...... . . .. ..... . 8-36 
Low-Pass Fi lter . ..... .... . .. . .. 8-40 
Sweep GeneralOr ....... . . ... .... . 
AM/ FM Demodulati on, Audio Ampl ifier, and Speaker . .... .. _ . . . . . ....... . .. _. 

.8-40 

.8-40 
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Note Because the Cal Oscillator circu itry on the A4 assembl y is such an integral 
part of the IF adjustment, always check this assembly first, before checking 
the rest of ihe IF Section. A faulty Cal Osci ll ator can cause many apparent 
"faults" in the rest of the IF Section. 

Troubleshooting Using the TAM 
When us ing Au tomatic Fault Iso lation, the TAM indicates suspected circui ts that need to be 
man ually checked. Use Table 8-1 to locale the man ual procedure. 

Table 8-2 li sts assembly test connectors associated with each Manual Probe Troubleshooting 
test. Figure 8-1 illustrates the locati on of A4 and AS test connectors. Figure 8-2 illustrates 
the levels and paths through the I F Section. 

Note HP 85629B Test and Adjustment Mod ules with fi nnware revisions A through 
F cannot make valid measurements on test connectors A4J9, A4J lO, or A4J1L 

A 5 IF 

J9 

I 

~:~D ( REVIS ION 
CON NECTO R ) 

J 7 

J 6 

14 

13 

J10 
(RE VISION 
CONNEC TOR ) 

J11 

A4 LOG AMP 

J 9 

J 7 

I.-.Jc.-- J 8 

______ l----.J°r- 15 

J4 

16 

1 3 

HIIO 

Figure 8·1. A4 and A5 Test Connectors 

IF Section 8-3 



Table 8-1. Automatic Fault Isolation References 

Suspected Circuit Indicated Manua l Procedure to Perform 
by Automatic Fault Isolation 

Check Cal Osci llator on A4 Assembly Troubleshooting A4 Cal Osc with the TAM 

Check Input Switch on AS IF Assembly Troubleshooting AS with the TAM 

Check Linear Amplifiers on A4 Assembly Linear Amplifiers 

Check Log Expand on A3 Interface Assembly Refer to "Log Expand" in this chapter 

Check Step Gains on AS IF Assembly Step Gains 

Check Video Offsets on A4 Assembly Video Offset (steps 1 through 4) 

Check VIDEO OUT on A4 Assembly Video Output 

Troubleshooting A4 Log Amplifier with the TAM 

Manual probe troubleshooting tests several dc bias points and signal path voltages. A dc 
bias is measured in the limiter and a fault here indicates a broken limiter stage. Signal path 
voltages are measured at the input, after the video ampl ifier in the linear path, after the offset 
and gain compensation circuits in the log path, and after the video offset. 

The Cal Osci llator is used as an input to the log amp for the purpose of measuring gains. 
Fau lts in the signal path voltages indicate broken circuitry in prior stages. This technique 
locates dead stages, but might not report slightly degraded ones. Both + 15 V and -15 V are 
measured. The revision code is on Jl l. 

Troubleshooting AS with the TAM 

Man ua l Probe Troub leshooting ca lcu lates stage bias-currents which test the operation of the 
IF chain. (This technique locates dead stages, but might nol repon slightl y degraded ones.) 
DACs that are monitored are listed below: 

IFDAC I 

IFDAC2 

IFDAC3 

IFDAC4 

IFI1 AC5 

IFDAC6 
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Table 8-2. TAM Tests Versus Test Connectors (1 of 2) 

::;onnector Manual Probe Troub leshootin~ Test Measured S i~na l Liner 

A3JlO5 Video Input to Interface MS I 
Video to Rear Panel MS2 
Video MUX MSJ 
Log OffsetILog Expand MS t ,MS3 

Video Filter Buffer Amplifier MS3 , MS5, OS) 

Video Peak Detectors MS5, MS6 

ADC MUX MS6 

Variable Gain Ampl ifier MS6, MS7 

Track and Hold MS7, MS8 

A3J 400 Video Trigger DAC MSI 

Revision MS2 

Real Time DAC #1 MSJ 

RF Gain DACs MS6 

ADC Start/Stop Control MS7 

Trigger MS 8 

A4J 9 Cal 0" Sweep Gen Hardware MS t , MS2 

Cal Osc Tunt! Lint! Tt!st MSJ 

Cal Osc ALC Test MS4 

Cal Osc Sweep Gen Output MS6 

A4Jl O Detected log input voltage MSI 

Limiter bias at end of (+)bias chain MS2 

Positive 15 V Supply MS5 

A4J 11 No connection MSI 

Linear video tapped out of log ampl ifie r MS2 

Buffered log video (before compensation) MS3 

Log video after temperature and offset compensation MS4 

Revision rode MS5 

No connection MS6 

- I 5 V MS7 

Video out after video offset MS8 

A5J6 1st Stt!p Gain Slage I MS1 , MS2, MS8 

I Sl Step Gai n Stage 2 MSl , MS2, MS3 

1st XTAl Pole Stage MS2, MS3 , MS4 

2nd XT AL Pole Stage MS3, MS4, MS5 

I" LC Pole Stage I MS4, MS5 , MS6 

lSI LC Pole Stage 2 MS5, MS6, MS7 
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Table 8·2. TAM Tests Versus Test Connectors (2 of 2) 

Connector Manual Probe Troubleshooting Tes Measured Signal Liner 

A5J7 Ref 15 dB Attenuator Stage MSI , MS2, MS3 

2nd Step Gain Stage MS2, MS3 , MS4 

2nd/3rd Step Gain Stage MS3, MS4, MS5 

3rd Step Gain Stage MS4, MS5, MS6 

Fine Atten/3rd XTL Pole MS5, MS6, MS7 

3rd XTAL Pole Stage MS6, MS7, MS8 

A5J 8 Revision MS8 

4th XTAL Pole Stage MS I , MS2 , MS3 

Post Amplifier Stage ] MS2, MS3, MS4 

Post Amplifier Stage 3 MS3, MS4, MS5 

3rd LC Pole Stage MSS, MS6, MS7 

4th LC Pole Stage MS6, MS7 

A5J9 lFOAC Channels 'A' MS] 

IFDAC Channels '8 ' MS4 

IFOAC Channels 'C ' MS 3 

lFDAC Channels ' D' MS2 
Latched IF Control Li nes MS5 

Negative 15 V Supply MS6 

5 Volt Supply MS7 

10 Volt Reference MS8 
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Both the digital cont rol and DACs are mu ltiplexed onto test point "channels" through 
resistive networks. One DAC from each of the quad-DAC packages feeds into a network. 
The TAM varies each OAC individually to isolate which ones failed. Similarly, 10 
digitally-controlled lines feed into a network and are monitored by the TAM. The channels 
used to monitor the DACs are listed below: 

Channe l A . .... .. ..... . ..... .. ..... A5J 9 pi n I ( MS I ) 
Channel B. . . . . . . ... . .. . .. .. ... .. . .. . .. ..... . .. .. .. .. .... A5J 9 pin J (MSJ) 
Channel C ....... . .. . ...... . ..... . ...... A5J9 pin 4 (MS4) 
Channel D ....... . .. . ...... . ..... . ...... A5J9 pin 2 (MS2) 

I. On the spectrum analyzer, enter the TAM Cal Osc Troubleshooting Mode by selecting 
diagnose then Ca l Osc Troubleshooti ng Mode. 

2. On the spectrum anal yzer, di sconnect W27 (coax 3) from A5J5 and monitor the output of 
A5J5 with a second spectrum analyzer. 
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3. Set the other spectrum analyzer controls as follows : 

SPAN .................• . .............. 5 MHz 
REFERENCE LEVEL ..... . 
CEN TER FREQUENCV ... . .. . .. .. . . . . .. . 

.+10dBm 

.10.7 MHz 

4. On the spectrum analyzer, set the Cal Oscillator to 10.7 MHz by selecting 

Fixed Tuned to 10.7 M Hz 

5. A +10 d Bm signal from A5J5 should be displayed. If the signal is missing, disconnect 
W52 (coax 9) from ASJ4 . This is the cal osci llator signal input from the A4 Cal Oscillator 
assembly. 

6. Connect the end of cable W52 to the input of the second spectrum analyzer. The signal 
coming from cable W52 should be -35 d Brn at 10.7 MHz. 

7. If the cal oscillator signal from cable W52 is correct, the AS IF assembly is probably at 
fault. 

Troubleshooting A4 Cal Oscillator with the TAM 

I, Enter the TAM Cal Osc Troubleshooti ng Mode, 

2. On the spectrum analyzer, disconnect cable W52 (coax 9) from ASJ4 and connect th is end 
of cable W52 to the input of a second spectrum analyzer. 

3. Set the controls of the second spectrum analyzer connected to cable W52 to the fo llowing: 

SPAN 
REFERENCE LEVEL 
CENTER FREQUENCY 

... 5 MHz 
. .......... . . -30 dBm 

............................... .. ..... 10.7 MHz 

4. Se lect each of the fi xed· tuned frequencies. Verify at each frequency that the signal 
am plitude measures -35 dDm. If the frequency is incorrect, do the followi ng: 

a. Veri fy that the re ference divider output (A4UBll pin 9) is 100 kH z. If it is not, veri fY 
that the 10 MH z reference is present at A4UBll pin I. 

b. Verify that the frequency found on the output of the divider (A4 U80B pin 15) matches 
the output of the reference divider. Matching frequencies indicate the oscillator loop is 
locked. If the loop is not locked, troubleshoot the divider, oscillator, or phase detector. 

c. Verity that the frequency iQund at the di vider input (A4U808 pin 3) matches the CW 
frequency chosen in step a. Matching frequencies indicate a properly working osci llator. 
If the frequency is d ifferent, troubleshoot the divider. 

d. Repeat step c for all the CW frequenc ies provided by the test. 

5. Select each of the sweep widths (these sweeps are centered about 10.7 MHz). 

6. Reduce the span of the other spectrum analyzer to check that the A4 Ca l Oscillator is 
actually sweeping. If the oscillator is not sweeping, perfonn the following steps: 

a. The output of the sweep generator circuit (A4U801 pin 8 of function block Z) should be 
a series of negative-going parabolas (frequency and amp litude vary 

depending on the sweep width chosen). Table 8-3 lists the RANGE, MAO, and MA I 
values for [he sweep widths. If a failure is indicated in the IF/ LOG CHECK, press 

More Info to provide more deta iled information about the detected fai lure. If an 
HP- IB printer is available, connect it to the analyzer HP-IB connector, then press 

Print Page for a hard copy output. 
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Table 8-3. Sweep Width Settings 

Sweep Wid t Sweep Tim RES B> RANGE MAl MAO 
Ad'usted 

20kHz 5ms 10kHz +5 V OV 0 
10 kHz 10 ms 3 kHz +5 V 0 +5 V 
4 kHz 30 ms 1 kHz +5 V +5 0 
2 kHz 60 ms 300 H, +5 V +5 V +5 V 

Automatic IF Adjustment 
The spectrum ana lyzer performs an automatic adjustment of the IF Section whenever needed. 

The Cal Oscillator on the A4 assembly provides a stimulus signal wh ich is routed through the 
IF during the retrace period. 

The A3 Interface assembly measures the response using its analog-to-digita l converter (ADC). 
The spectmm analyzer turns the Ca l Oscill ator ofT during a sweep. 

When IF ADJ is on, the analyzer readjusts part of the IF circuitry during each retrace period 
to readjust the I F complete ly every 5 min utes. 

Automatic IF adjustment is performed upon the following conditions: 

• Power on: (unless STOP ALIGN is pressed). The IF parameter variables are initialized to 

values loaded in program ROM and all possible IF adjustments are made. If STOP ALIG is 
pressed, the adjustment is halted. 

• If REALIGN LO I: IF is selected: All possible IF adjustments (and LO adj ustments) are 
made with the most recent I F parameter variables used as the starting point. 

• If FULL IF ADJ is selected: All possi ble IF adjustments are made with the most recent IF 

parameter variables used as the starting point. (FULL IF ADJ is located in the I CAL I menu.) 

• If ADJ CURR IF STATE is selected: All amplitude data and some resolution bandwidths 
are adjusted. The bandwidths adj usted are a function of the currentl y se lected reso lut ion 
bandwidth setting. 

• Between sweeps: IF ADJ must be set to on. When IF ADJ is off, an A is displayed along 
the left side of the graticu le. 

If a FULL IF ADJ sequence cannot proceed beyond the amplitude portion , check the output 
of the A4 Cal Oscillator as follows: 

I. Disconnect cable W52 (coax 9) from ASH. Connect cable W52 to the input of a second 
spectrum anal yze r. 

2. Set the second spectmm analyzer center frequency to 10.7 MH z and the reference level to 
-30 dBm. 

3. On the spectrum analyzer under test, press FULL IF ADJ and observe the display of the 
second spectrum anal yzer 

4. If a -35 dBm signal does not appear, the A4 Cal Oscill a tor is probably at fault. 
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Parameters Adjusted 

The fol lowing IF parameters are adjusted in the seq uence listed : 

1. Am plitude 

A. Video Offsets: analog (using A4 Log Amplifier video offset DAC) and digital (applyi ng 
stored constant to a ll read ings) 
I. Linear Scale Offset 
2. Log Scale Offset 

a. W idcband and Narrowband modes. 
b. 0 to 60 dB mnge in 10 dB steps. 
c. 10 dB/DIY and 2 dB/DIY (log ex pand) modes. 

B. Step Gains (AS IF Assembly) 
I. First Step Gain for 16 different DAC settings. 
2. Second Step Gain for 16 different DAC setti ngs. 
3. Third Step Gain for 0, 15, and 30 d B attenuation re lati ve to maximum gain. 
4. Fine AUenuator for 32 evenl y-spaced DAC settings. 

C. Log Ampli fier Slopes and Fidelity 
I. Widehand (RES BW 300 kHz through 2 MHz) and Narrowband modes (RES BW 

300 Hz through 100 kH z) 
2. 10 dB/ DI Y and 2 dB/DIY (log expand) modes 

D. Linear Scale Gains ~ On A4 Log Ampl ifier Assembly 

E. Peak Detec tor Offsets (both Positi ve and Negati ve Peak Detectors with respec t to 
normal sample path used by Auto IF Adjust) 

2. LC Bandw idths 

A. 300 kH z reso luti on bandwidth center freq uency, bandwidth, and gain. 
B. I MHz resolut ion bandwidth cen ter frequency, bandwidth , and gai n. 
C. 2 MHz resolution bandwidth gai n. 
D. 100 kHz reso lution bandwidth center frequency, bandw idth, and ga in . 
E. 30 kHz reso luiion bandwidth center frequency, bandwidth, and ga in. 
F. Gain of all resolution bandwidth relative to the 300 kHz RES BW. 

3. Crysta l Bandwidths 

A. The A4 Cal Oscillator sweep rate is measured aga inst the 100 kHz resolution bandwidth 
filter skirt. This result is used in compensating the sweeps used for adjusting the crystal 
ba ndwidt hs. 
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B. 10 kHz reso lution bandwidth 
I . Center frequency of LC tank that loads the crystal 
2. Symmetry adjustment to cance l crysta l case capacitance. 
3. Bandwidth 

C. 3 kH z resolution bandwidth: center frequency of LC tank and bandwidth of reso lution 
ba ndw idt h 

D. I kHz reso lut ion bandwidth: bandwidth 
E. 300 Hz reso lut ion bandwidth: bandw idth 
F. Gai n of all resolution bandwidth relative to the 300 kHz RES BW. 

4. Digital Bandwidths ( 10Hz through 100 Hz) 

A. VCXO (fi na l LO) t uned to a lign digita l bandwidths with crystal bandwid th center 
frequency. 

B. Overa ll gain. 
C. Gain variation with input frequency. 

Requirements 

For the Au tomatic IF Adj ustmen t rout ine to work, th e spectrum ana lyzer must prov ide the 
following basic functions: 

• Power suppl ies 
• Control signals 

• ADC 
• 10 MHz Frequency Reference to the A4 Log Amp/Ca l Osc il1ator 
• AIS RF Assemb ly isolation from the RF signal during IF adjustment. 

AI5 RF Assembl y isolation is a funct ion of the RE DIR signal in the AI5 Flatness 
Com pensat ion Contro l block. 

The references agai nst which the Automatic IF Adjustment routine a ligns are: 

• 10 MHz reference (A 15) 
• Linear Sca le Fidelity, especia lly the 10 d B gain stage in A4 Linear Amplifie r block. 
• 15 dB Reference Attenuator (AS) 
• A4 Log Amp/Cal Osci llator output power 
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Performance Test Failures 
Failures in IF-Section-related perfonnance tests may be investigated using the following 
information. 

IF Gain Uncertainty Performance Test 

Failure of this perfonnance test indicates a possible problem with the spectrum analyzer IF 
gain circuits. Assumi ng no major IF problems causing IF adjustment errors, IF gain problems 
in the first 50 dB of IF gai n (REF LVLs of 0 dRm to -50 dBm with \0 dB ATTEN ) are a 
result of fau lts on the AS IF Assembly. IF gain problems in the next 60 d B of IF gain (RE F 
LVLs of -60 dBm to - 110 dBm, 10 dB ATTEN) resu lt from fau lts on the A4 Log Amplifier 
assembly. 

Table 8-4 lists the reference level range available in each band with 0 dB input attenuation. 
Table 8-5 lists the input required at A5J3 for displaying a signal at top screen with 10 dB 
input attenuat ion and a 0 dB m reference level. 

Table 8-4. Available Reference Level Range 

Band Frequency Range (GUz) Ref. Level Range (dBm) 
(0 dB Input Atten .) 

0 o to 2.9 -10 to -120 

Table 8-5. Signal Level for Reference Level Display 

Baud Freq uency Range (GHz) Input at A5J3 (dBm) 
(0 dB Input Attcn .) 

0 o to 2.9 ·5 

Isolate IF gain problems on A4 Log Amplifier assembly with the following steps: 

I. O n the spectru m analyzer press /PRESET ), (SPAN ), ZEBO SPAN.(frequenc}{GHzI,l 

(AMPLITUDE),50 I dBm ). 

2. Pcess (CAL), IF ADJ OFF. 

3. Disconnect eable W27 (coax 3) from A5J5 and connect cab le W27 to the output of a signal 
ge nerato r. 
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4. Set the signal generator controls as fo llows: 

Amplitude 
Frequency 

. +lOdBm 

.10.7 MHz 

5. Simultaneously decrease the s igna l generator output and the spectrum analyzer REF 
LVL in 10 dB steps. The signa l di splayed by the spectrum analyzer should remain at the 
reference level fo r each step. If the signa l deviates from the reference level, troubleshoot the 
video offset circuitry on the A4 assembly. 

6. Repeat steps I through 4 with the spectrum analyzer set to linear. 

Scale Fidelity Performance Test 

Failure of this perfonnance test indicates a possible problem with the A4 assemb ly. 

• If the Linear, 5 dB/DIV, or 10 dB/DIY scales are out of specification, the fault is most 
likely on the A4 Log Amplifier assembly. 

• If only the I dB/DIY or 2 dBIDIV scales are out of speci fication, the fault is most likely on 
the A3 Interface assembly. 

Resolution Bandwidths Performance Tests 

Most resolution bandwidth problems are a result of AS IF assembly fai lures. The resolution 

bandwidths are adjusted in the following sequence using 300 kHz as the refe rence: I MHz. 
100 kH z, 30 kHz , 10 kHz, 3 kH z, 1 kHz , 300 Hz, 100 Hz, 30 Hz, 10 Hz, and 2 MHz. 

If the IF adjustment routine encountered an error, the prev iously adjusted reso lutio n 
bandwidths should be working properly and default DAC values are used for the remaining 
resolution bandwidth settings . 

If the IF bandpass adjustments and the automatic IF adjustments fail to bri ng the reso lution 
ba ndwidths w ithin spec ificat io n, troubleshoot the AS IF assembly. 
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A4 Assembly's Log Amplifier Circuits 
The Log Ampli fier on the A4 assembly perfonns several functions. [t provides log and linear 
paths converti ng the 10.7 MHz 'IF signal to video. In addition it also provides offset circuitry, 
AM/ FM demodulator ci rcuitry, a freq uency counter output, and down conversion of th e 
10.7 MHz IF to 4.8 KHz for use by the digi tal IF. 

The log amp results are realized by using a wide dynamic range linear detector followed by a 
video log amp. The detector is used for both linear and log paths and conta ins a mixer that 
doubles as the down converter mixer for the digital IF. 

Caution 

Log Amplifier 

For troubleshooti ng, it is recommended that you use an aClive probe, such 
as an HP 85024A, and another spectrum analyzer. If an HP 11 20A Active 
Probe is being used wi th a spectrum analyzer havi ng dc coupled inputs, such 
as the HP 8566A/ B, HP 8569A/B and the HP 8562A/B, either set the act ive 
probe for an ac-coupled output or use a dc-b locking capacitor between the 
active probe and the spectrum analyzer input. Fail ure to do this can result in 
damage to the analyzer or the probe. 

Refer to function blocks K, L, and AE of A4 Log Amplifier Schematic Diagram in the 
HP 8560A/61B/63A Spectrum Analyzer Component Level information binder. The log 
amplifier rece ives the detected video signa l from the Detector/Mixer and outputs a vo ltage 
proportiona l to the log of the input voltage. The linear output is tapped ofT at the emitter of 
U501D . U507 provides input offset adjustment capabi lity and adjusts the offset of the opamp 
fonned by U501A, D, C, and D. Q 502 is a buffer. Q50l switches in additional otTset for 
digital RBWs. The logarithmic characteristic of the base-emitter junction of U502 B is used in 
the feedback path to produce the logging affect. U502 D is used to adjust fo r non-lineari ties in 
the linear mode. R53 1 is used to adjust Log Fidelity at the top of the screen. 

Use the following steps to verify proper operation of the log ampl ifier chai n: 

I. Set the digital multimeter to read dc Volts and connect the negative lead to the chassis of 
th e spectrum anal yzer. 

2. Remove W27 from A4J3 and inject a 10.7 MHz signal of +10 dBm into A4J3. 

3. Set the analyzer to log mode, wi th a RBW=300kHz and single sweep. 

4. Using the DMM. check the voltage at U503 pin 6. 

5. Verify that this level is about -700 m V. 

6. Adjust the reference level of the HP 8566A/B to place the signal at the reference level. 

7. Reduce the input signal level in 10 dB steps wh ile not ing the voltage displayed on the 
DMM. The voltagc should increasc (becomc less ncgativc) at a rate of 30 mV for cach 
10 dB decrease in input power. Troubleshoot the A4 assembly if the signa l does not 
dec rease properly. 

8. Set the spectrum analyzer reso lution bandwidth to 100 kHz to place the wide/narrow 
fi lter in narrow mode. 

9. Repeat steps 2 through 7. 
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10. If log fide lity is poor near the bottom of the screen or the I MHz resolution bandwidth is 
narrow, a fault might exist in the wide/narrow filter switch. Refer to function block G 
of A4 Log Ampl ifie r Schematic Diagram in the llP 8S60A /61 B/63A Spectrum Analyzer 
Component Level In{orma,tion binder. Check th is switch as follows: 

a. Moni tor voltages on A4U302 pins I and 7 whi le changing the spectnlln analyzer 
resolution bandwidth from 100 kH z to 300 kHz. 

b. If the voltages do not come wi thin a few volts of the + 15 V and - 15 V suppl ies, UI03 
and U 302 are suspeCI. 

c. Disconnect the digita l mult imeter and reconnect W27 10 A4 J 3. 

Linear Amplifiers 

Refer to funct ion block C of A4 Log Amplifier Schematic Diagram (sheet 2 of 4) in the 
HP 8S60A/6 1 B/63A Spectrum Analyzer Component Level In(onnotion binder. 

The Linear Amps consist of two variable gain stages, U201 C and U201 E as well as the buffer 
amplifier A4U201B, A4U201D, and A4Q201. The linear amplifiers provide 0 to 40 dB of IF 
gain in 10 dB steps. The gain of A4U20 1C can be increased by 20 dB by turni ng on A4CR201 
and A4CR2 10 wi th the control line LlN_20B. The gai n of A4U201E can be increased by either 
10 dB or 20 dB wi th the control lines LlN_ IO or UN_20A respective ly. The ga in can be 
selected by setting the spectrum ana lyzers reference leve l. 

IF Gain Application Guidelines (ATTEN=10 dB) 

Power into A4J3 Reference Levet Gain of A4U201C Gain of A4U20lE Total Gain 

+6dBm -50 dBm o dB o dB OdB 
- 4 dBm -60 dBm o dB 10 dB IOdR 
- 14dBm -70 dU m o dB 20 dB 20dB 
-24 dBm -80 dUm 20 d B 10 dB 30dB 
-34 dUm -90 dRm 20 dB 20 dB 40dO 

Total gain can be measured by inject ing the specified power into A4 J3 and measuring the 
total gain provided by A4U201 C and A4U201 E. The fo llowing procedure prov ides a means of 
troub leshooting the linear ampl ifiers. 

I. On the spectrum analyzer press (P RESET), (S PAN). ZERO SPAN, (FREQUENCY ), I I GH.d , 

I AMPLITUDE I, 50 I dam I, LINEAR, MORE, AMPTD UNITS , Idam t, and ( AMPLITUDE t. 

2. Discon nect W27 (coax 3) from A5J5 and connect W27 to the output of a signal generator. 

3. Set the signal generator controls as follows: 

AmpJilUde 
Frequency 

.. . ..... . . . .......... . . +6 dBm 
. ......................... 10.7 M Hz 

4. Simultaneously decrease the signa l generator output and spectrum ana lyzer REF LVL in 
10 d B steps to -90 d Bm. At each step, the signa l displayed on the spectrum analyzer 
shou ld be within one division of the prev ious position. 

5. If a problem ex ists, isolate it by comparing the actual gain of A4U 20 1C and A4U201 E with 
those listed in the above gai n guidelines. 

6. Reconnect W27 (coax 3) to A5J5. 

IF Section 8-15 



Video Offset 

Refer to funct ion block P of A4 Log Amplifier Schematic Diagram (sheet 3 of 4) in the 
HP 8560A/61 B/63A Spectrum Analyzer Component Level Information bi nder. 

The circuit provides a programmable video offset, with a slep size of 5 mY, from ·300 mY to 
+900 mY. 

\. On the spectrum analyzer, press IpREseTl, (S PAN). ZERO SPAN, (FREQUENCY ), 1 IGHzI, 

[AMPLITUDE), 50' dBm \. Tum the IF aulo ca l off. 

2. Disconnect W2 7 (coax 3) from A4 J 3 and connect a s ignal generator to A4J3. 

3. Set the signa l generator controls as fo llows: 

Ampli tud e 
Frequency 

. . . . . , . . . . . . . . . . ....... +lOdBm 
...... 10.7 M ll z 

4. Simultaneously decrease the signal generator output and spectrum analyzer reference leve l 
in 10 dB steps. At each slep, the signal displayed on the spectrum analyzer should be close 
to the reference level. 

5. Reconnect W27 (coax 3) to A4J 3 and cycle the ana lyzer power. Press STOP REALIGN when 
it appears. 

6. Press (SWEEP I and S INGLE on the spectrum analyzer. 

7. The offset DAC, A4U102 pin 2, should now be at its default value of approximately 
+2.45 V. The voltage at U601 pi n 3 shoul d be approximate ly 0 V for a DAC output of 
2.45 V. 

8. If th is default offset voltage is incorrect, DAC UI02 is the most probable cause. 

Video Output 

I. On the spectrum analyzer, press ( PRESET ), (FREQUENCY)' 300 (MHz ' (S PAN), 100 (Hz), 
( AMPLITUDE ' , 10 ( dBm ), and (SGl swp ). 

2. Con nect the CAL OUTPUT to the IN PUT 50R. 

3. Disconnecl W54 (coax 2) from A4J 4. Connect a test cable from A4J 4 to the input of an 
oscilloscope. 

4. Set the oscilloscope controls as follows: 

Ampl it ude scale ...... . . . .. . ...... . .•. . ... . .......... 0 let 1 V 
Coupling . . . . . . . . . . .... . ... . . .. .. ... . ...... . . . .... dc 
S\vee.p ti lne . ....... .. .. ......... ... ................. . • . . .... . . 5 mS/DIV 

5. The osc illoscope should d isplay a 4 .8 kHz sine wave. 

6. Di sconncet the cable from Ihe CAL OUTPUT and connect to thc INPUT sOft 

7. Broadband noise should be displayed on the oscilloscope from approximately +200 mV to 
+400 mY. 

8. As the REF LVL is decreased in 10 dB steps from ·10 d Bm 10 -70 dBm, the noise 
displayed on the osci lloscope shou ld increase in 100 mV increments. If this response is not 
observed, refer to "Step Ga ins" and " Video Offset" in this chapter. 
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9. Reconnect cables W54 to A4J 6 and W52 to A4 J8. 

Frequency Counter Presealer/Conditioner 

Refer to func tion block Q of A4 Log Ampli fier Schematic Diagram (sheet 4 of 4) in the 
HP 8560A/61 B/63A Spectrum Analyzer Component Level Information binder. 

The Frequency Counter Prescaler/Conditioner divides the frequency by two, and then 
atten uates it. The c ircu it consists of frequency div ider (U703A) and an out pu t attenuator. 
The frequency divider turns on only when the instrument is cou nti ng. 

AM/FM Demodulator 

Refer to function block R of A4 Log Amplifier Schematic Diagram (sheet 4 of 4) in the 
HP 8560A/61 B/63A Spectmm Analyzer Component Level Information binder. 

The demodu lator circuitry on the A4 Log Amplifier produces a low- level audio signal. This 
audio signal is then amplified by the A4 Audio Amplifier. The FM demodu lator demodulates 
narrowband FM (5 kHz deviation) signa ls. The detector demodulates AM signa ls. 

I. If demodu lat ion problems occur when the spectrum ana lyzer is in the frequency domain , 
perform the Frequency Span Accuracy performance lest and , if necessary, the YTO 
Adj ustments procedure. 

2. If an FM signa l cannot be demodulated, perfonn the Demodulator Adj ustment procedure. 
If the output of A4C707 cannot be adjusted for 50 mVp- p as described in the Demodulator 
Adj ustmen t procedu re, trou bleshoot the A4 FM Demodulator or Audio MUX circuits. 

4.8 kHz IF Filters 

Refer to fu nct ion block N of A4 Log Amplifi er Schematic Diagram (sheet 3 of 4) in the 
HP 8560A/61B/63A Spectmm Analyzer Component Level lnformation binder. 

Problems with the 4.8 kHz filters can result in spurious signals appeari ng 2.88 kH z to 
3.52 kHz above the frequency of the desired response. Also, error message 536 may occur 
when problems ex ist with the 4.8 kHz IF filters . 

Measure the passband of the 4.8 kHz IF Filters as described in the followi ng procedure. 

I. On the spectrum analyzer, press ICALI, IF ADJ OFF , ISPAN I, 600 (Hz. 

2. Discon nect W27 from A4 J 3 and inject a 10.7 MHz signal of ·20 dBm into A4J3. 

3. Fine-tune the frequency of the signal generator to center the signa l on the screen. Set the 
signal generator to sweep one 2 kHz span about this center frequency. Set the spectrum 
analyzer to single sweep. 

4. Set the HP 8566A/B to 4 .8 kHz center frequency and 2 kH z span. 

5. Connect the VIDEO OUTP UT (rear panel) of the spectrum analyzer through a 20 d B 
attenuator and dc block to the input of the HP 8566A/D. Set the sweep time of the 
H P 8566A / B 10 10 seconds. 
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Caution If a de block is not used, damage to the HP 8566A/ 8 results. The 
HP 8566A/8 and many other spectrum ana lyzers have dc-coupled inputs and 
can not tolerate de voltages on their inputs. 

6. Sct the HP 8566A/8 to single trigger and press TRACE A [CLUR-WIltIU]. Trigger a sweep 
of the HP 8566A/8 and the signal generator si multaneously. The HP 8566A/B shows the 
paSsband of the 4.8 kHz IF filters. The 3 dB bandwidth of the tilters should be 1.2 kH z. 
The passband of the filters should be flat within 2 dB over 800 Hz. 

7. If continuing to the next procedure, "4.8 kHz and 10.7 MHz IF Filters," press TRACE A 
(V IEW) on the HP 8566A/B. 

8. Reconnect W27 (coax 3) to A4J3. 

4.8 kHz and 10.7 MHz IF Filters 

I. Connect a 10.7 MHz signal from a signal generator to the input of the AS IF assembly and 
decrease the signal generator leve l to -50 dBm. 

2. Fine tunc the freq uency of the signa l generator to center the signal on the screen. Set the 
signal generator to sweep one 2 kHz span about this center frequency. Sel the spectrum 
analyzer 10 single sweep. 

3. Set the HP 8566A/B to 4.8 kHz center frequency and 2 kHz span. 

4. Connect the VIDEO OUTP UT ( rear pane l) of the spectrum analyzer through a 20 dB 
atlenuator and de block 10 the input of the HP 8566A / B. Set Ihe sweep time of the 
HP 8566A/ B to 10 seconds. 

Caution Dama~e to the HP 8566A j B results if a de block is nOI used . The HP 
8566A/B and many other'spectrum ana lyzers have dc-coupled inputs and 
cannot tolerate dc vo ltages on th eir inputs. 

5. Set the HP 8566A/B to single trigger and press TRACE B (CLu.ft·Wlun), Trigger a sweep 
of the HP 8566A/B and the signal generator s imultaneously. The HP 8566A/B should 
show a 3 dB bandwidth of approximately 320 Hz. 

6. To view the bandwidth of the 10.7 MHz IF filters alone, proceed as follows: 

a. If the peak of the active trace (trace B) is not at Ihe same amplitude as the stored trace 
(trace A), adjust the HP 8566A/ B reference level as necessary and repeat step 5. 

b. Press TRACE B {VIEW) on the HP 8566. 

c. On the HP 8566, press {A BMI. The bandwidth of the 10.7 MHz filters is d isplayed 
upside down and may have "wings" toward the s ides. These '\vings" should be ignored . 

d. Press (A ..-· a l, DISPLA Y LI NE (ENTER I. Adjust the display line such that it is at the 
peak of trace B (the dimmer trace). Press (B DL ~B I. The signal di sappears from the 
screen; it is actually below the bottom of the screen. 

e. On the HP B566A/B , press rfftll!:QUII!:NCY SPAN), 0 GEl, ~( l-'O"G~d7.B"I"'o7.,v"l, 1@, ISWEEPTIMEl. 

50 G!). Disconnect the signa l from the RF I PUT. Press TRACE A S' PeR W"'IP • 

(SINGLE). 
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f. Press [A BM ), (FRI!QUI!NCY $ flAN), 2 [kH z!. The response shou ld now be displayed 
right-side lip. Ignore any "wings" to the left and right of the passband. 

g. The ampli tude at 4.5 kHz and 5. 1 kH z re lative to 4.8 kHz shou ld be 0 to -2.5 dB .. 

10.6952 MHz VCXO 

Refer to funct ion block E of A4 Log Amplifier Schematic Diagram (sheet 2 of 4) in the 
HP 8560A/61 B/63A Spectmm Analyzer Component Leuel Information binder. 

The purpose of the 10.6952 MHz voltage-controlled crystal oscillator (VCXO) is 10 provide an 
LO fo r down-converting the peak of the 10.7 MHz IF fil ter's passband to 4.8 kHz. Since the 
peak of the passband of the 10.7 MHz IF fi lters is 10.7 MHz ± 10 Hz, the frequency of the 
VCXO is between 10.69519 MHz and 10.6952 1 MHz. This frequency can best be measured at 
the collector of A4Q202. 

The center frequency of the 300 Hz resolution-bandwidth fi lters and the 10 Hz to 100 Hz 
fi lters should differ no more than 10 Hz. If the center frequency is di fferent by more than this, 
or if no signal is present in the 10 Hz to 100 Hz resol ution-bandwidth senings, troubleshoot 
the 10.6952 MHz VCXO. 

Error message 539 may occur if the VCXO is not osc il lating. If problems exist with the 
VCXO control voltage, error messages 536 or 530 may occur. 

Between sweeps the VCXO, at times, is turned off. To prevent the osci llator from turn ing off, 
press (PRESET). (F REQUENCY). OJ 1 GHd . (SPAN). 1 @ , 1 SGl ,WP I. 

Input Switch 

Refer to funct ion block D of A4 Log Ampli fier Schematic Diagram (sheet 2 of 4) in the 
HP 8S60A/61 B/63A Spectnult Analyzer Component Leuel Information binder. 

The input switch switches between Log and Li near modes. in addition it contains a 20 dB 
atlen llator whi ch is used only and always in di gital resolution bandwidth sett ings. CR207, 
CR208, and CR209 form the input switch. CR205 and CR206 switch in R234 when in linear 
mode to maintain a constant impedance at B . CR2 10, CR21 1, CR212, and CR221 switch the 
20 d B atte nuator in and out. 

LO Switch 

Refer to funct ion block F of A4 Log Ampli fie r Schemat ic Diagram (sheet 2 of 4) in the 
HP 8S60A/61B/63A Spectrum Analyzer Component Level Information binder. 

The LO switch switches the limi ter in put between the 10.7 MHz path or the 10.6952 MHz 
VCXO path . 
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Synchronous Detector 

A wide dynamic range linear detector is realized by the Limiter (block G), the Isolation 
Amplifier (block H), the LO Ampl ifier (block I), and the Detector/ Mixer (block J). The 
combination of these circuits fann what is commonly known as a synchronous detector. 

The input signal is split between two paths. One path flows through the Isolation Amplifier 
and the other path flows through the Limiter and LO Ampl ifi er The path flowing through 
the limiter generates the LO for the Detector/Mixer block. The path through the Isolation 
Amplifier drives the RF port . 

To troubleshoot this group of circuits sel the RB W to 300 kHz. Inject 10.7 MHz at +6 dbm 
into 13. Probe the gale of A4Q404 or A4Q405 with a scope. Look for a 0 to ·3 V square 
wave. Decrease the input power from +6 clBm to -84 dBm in 10 dB steps. The square wave 
signal should remain unchanged. It is nOnllal for the phase of the signal to jitter at the lowest 
signal levels. 

The signals at the gates of A4Q404 and A4Q405 shou ld be 180 degrees out of phase from 
each other. If they are not 180 degrees out of phase or one of the signals are not present, 
troubleshoot the LO Amplifier or the FET's in the mixer. If the signa l is not a symmetrical 
"CJllare wave, trouhle"hnnl the 1.0 amplifier. If the "ignal drop" nul prematurely nr i!'i nnt 
present at all, troubleshoot the limiter or LO amplifier. 

Repeat the procedure for an RBW .::; 100 kHz. If the log amplifier works in the 300 kH z RBW 
but not in the narrower RBWs, troubleshoot the log narrow filter in the limiter or isolation 
amplifier. A4CR302 and A4CR303 are varactor diodes in the limiter filter and are used to 
tune the filter. 

Limiter 

Refer to function block G of A4 Log Amplifier Schematic Diagram (sheet 2 of 4) in the 
HP 8560A/618/63A Spectrum Ana.lyzer Component Level Information binder. 

The Limiter consists of 7 identical 20 dB gain stages. A " log narrow filter" is switched in fo r 
RBWs '::;100 kHz. This filter is switched in using the control lines NARROW between the 4th 
and 5th stages. During nomlal operation, the limiter serves to amplify even the sma llest 10.7 
MHz signals up to a level sufficient to drive the LO Amplifier and subsequent DetectorlMixer. 
Thi s signal serves as the LO for the mixer circuitry. 

Isolation Amplifier 

Refer to function block H of A4 Log Amplifier Schematic Diagram (sheet 3 of 4) in the 
HP 8560;1/61 B/63A Spectrum Analyzer Component Level Information bintlcr. 

The isolation amplifier prevents LO pan to RF pan feedthrough in the mixer from feeding 
back to the input of the limi ter and causing loop osci llations. In add ition, the isolation 
amplifier matches the phase of the non-limited signal path to the phase of the limited signal 
path. The isolation ampl ifier should have a gain of about 4 d B and also has a " log narrow 
filter" that is switched with the contro l line NARROW B. 

Detector/Mixer 

Refer to fu nction block J of A4 Log Ampli fier Schematic Diagram (sheet 3 of 4) in the 
HP 8560A/61B/63A Spectrum Analyzer Component Level Informa.tion binder. 
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Sum and difference frequencies are produced in the Detector/Mixer. The difference freq uency 
produces video (dc to approximately 3 MHz), since the two signals are at the same frequency. 
During digital resolution bandwidths the two signals are separated by 4.8 k Hz. 

Log Offset/Gain Compensation 

Refer to function blocks Land M of A4 Log Amplifier Schematic Diagram (sheet 3 of 4) in the 
HP 8560A/61B/63A Spectrum Anolyzer Component Level Information binder. 

Log Offset Compensation 

The gain of A4U503 is set to unity. with A4R539 and A4R540 combining for a gain of 0.5. So 
the gain from A4U503 pin 3 to A4U508 pi n 3 shou ld be 0.5. 

Log Gain Compensation 

The gain of A4U508 is nominally 6.8 , measuring from pin 3 to pin 8. 

To check the log offset/gain compensation circuits inject a + 10 dB m signal into J3 with the 
analyzer set to log mode. Measure A4U503 pin 3, vin (I) and A4U508 pin 3, vout ( I) and 
record the resu lts. Decrease the input leve l to -40 d Rm and make th e same measurements 
recording vin (2) and vout (2). 

The gain is then: 

(vout( 1)- vout{2)) 

(vin( 1)-vin(2» 

This gives an offset independent ga in measurement 

Video Mux 

The video mux switches the video output between linear, log and 4.8 kHz IF (for digi tal 
RBWs). The demod video is an unused feature. The easiest way to trouble shoot this circui t 
is to look for blown FETs. Bad FETs are characterized by having signi ficant gate current. 
Only one of the signal lines LIN-VIDEO, IF-VID EO or LOG-VIDEO shou ld be high 
(+ 15 V) at any given time. The OIhers should be low (-15 V). Also look for a voltage drop of 
several volts across the gale resistors R601. R605, R609, or R613 when in ei ther the off or on 
slate. This indicates gate current and thus a bad FET. 
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AS IF Section 
The input switch con nects the IF to ei ther the A4 Cal Oscillator or the 10.7 MHz IF output 
from the A15 RF assembly_ The Automatic IF Adjustment uses the A4 Ca l Oscillator at 
instru menl turn-on and betwee n sweeps to a li gn the IF fill ers and step-gain amplifiers. During 
sweeps the input switch selects the 10.7, MHz IF OUlput from A IS. 

The LC filters are variable-bandwidth fi lters that provide resolution bandwidths from 30 kH z 
to 2 MHz. The Automatic IF Adj ustment sets the bandwidths and center frequencies of each 
filter stage. 

The crysta l filters are variab le-ba ndw idth filters that provide resolution bandwidths from 
300 Hz to 10 kH z. The Automatic IF Adjustment sets the filter bandwidths and symmetry. 

The step-ga in amplifiers consist of the first step-gain stage, second step-gain stage, and thi rd 
step-gain stage. These amplifiers provide gain when the analyzer reference level is changed. 
The amplifiers also provide gain range to compensate for variations in the IF filter gai ns, 
wh ich change with bandwidth and environmenta l conditions, and band conversion loss in the 
frolll end. Fixed-gai n ampl ifi ers shift the signal levels to lower the no ise o f the IF chain . 

The assembly has two variab le attcnuators. The fine attenualor prov ides the 0.1 dB reference 
level steps. The reference 15 dB attenuator provides a reference for automatic adjustment of 
the step-gai n ampli fi ers and the A4 Log Amplifier assemhly. The reference 15 dB attenuator 
also provides gain fo r changes in analyzer reference level. 

Various buffer amplifiers provide a high-input impedance to prevent loadi ng of the previous 
filter pole and a low-output impedance to drive the next filter pole. 

Digital control signals from the W2 Control Cable, the "analog bus," drive the control 
circu itry. At the beginni ng of each sweep the analog bus sets each control li ne for instrument 
operation. At the end of each sweep the analog bus sets each control line for the next portion 
of the Automati c IF Adjustment routi ne. IF adjustmen ts continuously remove the effects o f 
com ponent dri ft as the ana lyzer temperature changes . 

The assembly contains a reference limiting amplifier. This amplifier provides a known amount 
of limiting for the A utomat ic IF Adjustment routines. (Limiting occu rs onl y during the 
Automatic IF Adj ustment routines.) The LC34 _Short switches are open d uring sweeps. The 
current in the reference limiter is increased during sweeps to prevent limiting. 

Caution 

Caution 

For troubleshooting, it is recommended that you use an acti ve probe, such as 
an HP 85024A, and another spectrum analyzer. If an HP 1120A Active Probe 
is bei ng used with a spectrum analyzer having dc-coupled inputs, such as the 
HP 8566A / D, HP 8569A/ 8 and the HP 8562A/ 8 , either set the acti ve probe 
for an ac-coupled output or use a dc-blocking capacitor between the active 
probe and the spectrum ana lyzer input. 

Do not short control voltages to ground. These voltages are not short-circuit 
protected. DACs damaged by shorting these vo ltages might not fai l unti l 
several weeks after the short ing takes place. 
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Caution 

Note 

IF Signature 

Do not short power-supp ly voltages to ground. The ana lyzer power-supply 
current limiting cannot protect the resistors in series with the power supply. 

Some transistors have collectors connected to the case. Electrical connection 
of the case to the collector might not be reliable, maki ng collector voltage 
measurements on the transistor case un re liab le. 

I. Disconnect W27 (coax 3) from A5J 5. 

2. Connect the source connection of a 3 d B power splitter to A5J 5. (Minicircu its Model: ZSC 
J-2-1) Connect one output of the power splitter to the input of an H P 8566AJB Spectrum 
Analyzer. Connect the other output of the power splitter to cable W27 (coax 3). 

Note If a 3 d B power spl itter is not avai lable, an SMIl tee and an active probe with 
a 10: I div ider may be subst it uted. Connect the active probe between the tee 
and the other spectrum ana lyzer. The absolute power leve ls are approx imately 
17 d B lower than those stated below, due to the elimination of the 3 dB power 
spl itter and the 20 dB loss through the 10: 1 divider. 
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3. Set the HP 8566A/B controls as fo llows: 

REFE RENCE LEVEL .. . ... ........ ....... ... . . . . 
CE NTE RFR EQUENCY .... . .•... . . .. .• ... .. .. .. . . . . . . .. . 
SPAN . ... .. . .... . ....... .. ...... ... . ....... .. 
RESOLUTI ON BAN DWIDTH ....... .. .... . .. . .. .. .. .. .. .... . 
VIDEO BANDWIDTH .............................. . 
SWEE P TI ME 
T RIGGER 

+ 10 dBm 
10.7 MHz 

o Hz 
300 kHz 
300k Hz 

. .4 .5 s 
Single 

4. On the HP 8566A/B press (S HIFT), (trace A blank) to set detector to SAM PLE mode. 

5. On the spectrum analyzer, press {PRESET I and set the controls as fo llows: 

CENTER FREQ ... .... ... ... ... ...... ... .... .. ..... .. .. . . .300 M Hz 
.2 MHz SPAN ............ . 

6. On the spectrum analyzer, press (TRIG), SINGLE, (CAL). 

7. Simultaneously press ( SINGLE Lon the HP 8566A/ B and ADJ eURR IF STATE on the 
spectrum ana lyzer. The IF signature is displayed on the HP 8566A/ 8 display. 

8. Compare the IF signature to the signature of a properl y operat ing spectrum analyzer 
illustrated in Figure 8-3. If the signatures do not closely resemble each other, a more 
detailed view of the signature may show the fai led hardware. 

a. Set the HP 8566A/B controls as follows: 
Sweep Time .. . 
dB/DI V .. . ..... . . . 

... . ...... .. .. 0.5 s 
.. .. 5d B 

h. Simultaneous ly press ( SINGLE Lon the HP 8566A/ 8 and ADJ CURR IF STATE on the 
spectrum analyze r. Figu re 8-4 through Figure 8-8 illustrate deta iled IF signatures of a 
properly operating H P 8560A. 

9. Reconnect W27 (coax 3) to ASJ 5. 
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Figure 8-3. IF Adjust SignatLl'e 
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," ' ~ ." .. " 
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\ 
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Figure 8-4. Detailed IF Adjust Signature (1) 
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REF 1 0 0 d8m ATTEN 2 0 dB 

dBI 

SAM PLE 

, 
1, 

CENT E R 1 0 . 10 0 00 0 101H z 
RES BW 3 00 kHz 

..... SI[' t;~ f;~~-- "'" ,,<p co li r- .... ,,~"O< , , ,1 ST.: 'OCI n 
~ .. ~ S U o;[ 

I- IV 'r" 

"\, 
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-
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.~ 
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I I 
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Figure 8-5. Detailed IF Adjust Signature (2) 
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Figure 8-<1. Detailed IF Adjust Signature (3) 
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REF 10 0 dBm ATT EN 2 dB 

1 0 dB/ 
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Figure 8·7. Detailed IF Adjust Signature (4) 

REF 10 0 dBm AT TEN 2 0 dB , 
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'" - '" ". Le POI.( 'c """'£ lC P(JU LC _ l 

-

l~~s "oS l >01: _ '''"" .... ' ''''''" '' I .DJ .... I""~r ".. ''''' -~, ...... ~"OOO " : " 'DI" 
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Figure 8-8. Detailed IF Adjust Signature (5) 
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Common IF Signature Problems 

• Regi .. A of Fil!:lll'e 8-4 is .oisy: Suspect the first LC pole. 

• Regio. B of Figare 8-4 is Oat: Suspect the thi rd step-gain stage, the fine anenuator. or the 
fourth LC-pole output ampli fier. 

• Regi •• C of Fipre 8-4 lin D. 15 dB step: Suspect the reference 15 d B attenuator. 

• Regi •• D of FigIlre 8-4 is Oat: Suspect the second slep-gain stage. 

• E.tire sipatare aoisy: If the signature resembles Figure 8-9, suspect a broken first 
step-gain stage or a break in the signal path in the input switch, firs t crystal pole, or second 
crysta l pole. 

• Corrut mape ht .oisy: If the signature resembles Figure 8- 10, suspect the second 
crysta l-po le output amplifier. 

• bplit.tle of Rep •• B of Figare 8-11 varies ..oft tIau 12 dB: Suspect the third step-gain 
stage output amp lifier. 

• Regi •• B of Figate 8-12 is kiaked: Suspect the fourth LC-pole output ampli fier. 

REF 10 . 0 dBrn ATT EN 2 0 dB 

5 dBI 

SAMPLE 

CENTER 10700 MHz 
RES aw 300 kHz vaw 300 kH z 

Figure 8-9. Noisy Signature 
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REF 1 0 . 0 A TT EN 2 0 dB 

5 dB/ 

SAIoIP L E 

CENTER 10 . 700 000 
RES 8w 3 00 I<.Hz VBW 3 0() kH : 

SPA N Jl Hz 
SWP 500 se c 

Figure 8-10. Noise with Correct Shape 
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Figure 8-11. Region B Amplitude Variation 
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RE F r· dBrrl All EN 20 d3 " 

5 dB/ I 
SAMPLE 

IIV 1\ /"-
\ 

I 

~ 

I 
CE NTER 10 . 700000 MHz 

RES BW 300 kHz vew 300 kHl 

~ 
'11 

\ 

~ 
SPAN 0 Hz 

SWP 500 sec 

Figure 8-12. Region B Amplitude Offset 

1 MHz Resolution Bandwidth Problems 

Check the crystal shorting switches as follows : 

I. Un the spectrum analyzer, press I PRESET I and set the controls as follows: 

RES BW 
SPAN .... .... 
FREQUENCY 

.. IMH z 
500k Hz 

.. 300 M Hz 

SKill 

2. On the spectrum analyzer, connect the 300 MHz CAL OUTPUT to the INPUT 500hm. 

3. If the trace flatness is nOI within 2.5 d B, a fai lure probably exisls. 

4. A trace simi lar to Figure 8- 13 indicates a crystal short fa ilure. 

S. Set the spectrum analyzer (S PAN) to 3 MHz. A trace that slopes across the screen (see 
Figure 8-1 4) indicates a fai led LC pole. To isolate the broken pole refer to the shape factor 
information in "'10 kHz Resolution Bandwidth Prob lems." 
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Figure 8·13. Faulty Crystal Short 
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Figure 8-14. Faulty LC Pole 

~ PO E 

1"'-
i'--

SP A N 3 000MHz 
SWP SOms 

3 K103 

IF Section 8-31 



30 kHz Resolution Bandwidth Problems 

5laape fador teo lUg.: Shape factor is the ratio of the 60 dB bandwidth to the 3 dB 
bandwidth. Shape fac tor should be less than 15: 1. If one of the LC poles ma lfunctions, the 
shape factor may be the only indication of the failure. Isolate the non-functioning pole with 
the IF signature. Region E of Figure 8-8 illustrates the fo ur LC- pole adjustments. Take 
several signatures to examine the LC-poJe adjustments. If one of the fo ur sections of Region E 
is consistently longer than the others, the corresponding LC pole is fau lty. 

IF gaiD n.pressi.a: FET tra nsistors Q301, 0303, Q700, and Q701 can deteriorate with age. 
Measuring less than 0 vOllS on the FET source indicates a bad FET. 

Baadwidt. too wi.e: Check fo r co ntam ination on the printed-circu it board. Clean the board 
as req uired. 

3 kHz and 10 kHz Resolution Bandwidth Problems 

.uy •• etric Filter Respo.Je: Check the crysta l symmetry con trol with the followi ng steps. 

I. Press (PRESET). 

2. Set the spet:trum analY:ler controls as follows: 

RES BW 
SPAN 

........... . ..... . ..... ..... . .•....... 3kHz 
... ...... 100 kHz 

FR EQUENCy. . ..... . .... . . . .. . . . .... . . . ... . . . . .... . . 100 kHz 

3. On the spectrum analyzer, connect the 300 MHz CAL OUTPUT to the INPUT 50f!. 

4. A trace sim ilar to Figure 8-15 indicates a failed crystal-symmetry circuit. 

Narrow 10 kHz resohlti •• lta.'wI.Ou Check for printed-circ uit board contami nalion. C lean 
the board as required. 

IF Gaia C •• pressi •• i. 10 kHz res.l.ti .. bandwidth: FET transistors Q202, Q203, Q501 , 
and Q503 can deteriorate with age. Measuring less than 0 volts on the FET source indicates a 
bad FET. 
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ATT EN 10dB 
RL OdBm 

v 

CENTER 300 0000MH z 
. R8w 3 . 0kHz 

/ 

10dB/ 

I 
/ 

/ 
/ 

,(",,-

VBW 3 . 0kHz 

.. , .,. 

SPAN 100 0kH z 
SWP 10m, 

Figure 8-15. Faulty Crystal Symmetry 

Step Gains 

SK 1 8~ 

Refer to function blocks B, H, and I of A5 IF Filter Schemati c Diagram (sheets I of 3 and 
2 of 3) in the HP 8j60A/ 61 B/ 63A Spectrum. Analyzer Component Level i ll/ormation binder. 

1. On the spectrum analyzer, press I PRESET I, (SPAN), ZERO SPAN , [fREQUENCY I, 1 (GHz ). 

2. Press (CAL). IF ADJ OFF. 

3. Disconnect W29 (coax 7) from A5J3 and W27 (coax 3) from ASJS. 

4. Inject a -5 dB m, 10.7 Mll z signal into A5J 3. 

5. Monitor the outpu t of ASJ 5 wi th another spectrum analyzer. 

6. Simultaneously decrease the signal generator output and spectrum ana lyzer reference leve l 
in 10 dB steps. 

7. At each step, the signal displayed on the other spectrum analyzer should be close to 
+ 10 dBm. (More subtle IF gain problems might requ ire smaller signal generator and 
reference level steps.) 

8. Reconnect W29 to A5J3 and W27 (coax 3) to ASJ S. 
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A4 Assembly's Cal Oscillator Circuit 
The Cal Oscillator on the A4 assembly supplies the st imul us signal for Automatic IF 
adjustments. Nonnally. the oscillator operates only during retrace (for a few mi ll iseconds) to 
adjust part of the IF. (A ll IF parameters are to be readjusted about every 5 minutes.) With 
contin uous IF adj ust on, a group of IF parameters are adjusted during each retrace period 
(non-disruptive). If conti nuous IF adjust is off, the mOSI recent IF calibration data is used. 

The IF parameters adjusted include step gains, log ampl ifi er gain and offset, bandwidth 
centering, 3 dB bandwidth, bandwidth amplitude, and crysta l- filler symmetry. 

The A4 Ca l Oscillator provides three output frequenc ies (all -35 dBm ): 

• 10.7 MHz 

• 9.9 to 11.5 MHz in 100 kHz steps 

• Frequency sweeps from 20 kHz to 2 kHz centered at 10.7 MHz (lasting 5 to 60 ms 
respectively) 

The signals perfonn the following functions: 

• Adj ust gains, log amps, and video slopes and offsets. 

• Adjust 3 dB bandwidth and center frequencies of LC resolution bandwidth filters (30 kH z 
through I MHz). 

• Adjust 3 dB bandwidth, symmetry, and gain of the crystal resol ution bandwidth filters 
(300 Hz thmugh 10 kHz). 

The cal oscil lator uses a phase-locked loop (PLL). The oscillator (function block X) is locked 
to the instrument 10 MHz re ference. The reference divider (function block U) divides the 
reference and delivers a 100 kHz logic signal to the phase detector (function block V). The 
divide-by-N circuitry (function block Y) d ivides the oscil lator output of 9.9 MHz to 11.5 MHz 
(by 99 to 11 5) resulting in a 100 kHz output to the phase detector. When the cal-oscillator 
Pll is locked, narrow positive and negative of equal width pulses occur at the phase detector 
output. Since th e phase detector drives a low-i nput impedance at the loop integrator, observe 
the positive pu lses at A4CR808 anode and negati ve pul ses at A4CR809 cathode. 

The loop integrator acts as a low-pass filte r that filters the pulses and inverts the result. If the 
anode of A4CR808 is more positive (with respect to ground) than the cathode of A4CR809 is 
negative, the loop integrator output should saturate to approximately -13 V. Conversely, if 
the anode of A4C RS08 is less positive than the cathode of A4CR809 is negative, the integrator 
should saturate to a positive voltage. 

Note If error messages 581 AMPL or 582 AMPL appears, refer to error message 582 
AMPL in Chapter 6 and perfonn the proced ure provided. 

I. The osci llator output frequency should exceed 11.5 MHz if the CA L OSC TUNE line, 
A4U804 pin 14, exceeds +9 V. The oscillator frequency should be less than 9.9 MHz if 
CA L OSC TUNE is below -9 V. The oscillator only operates when CALOSC-OFF is low 
(0 V). 

2. If the Cal Oscillator remains locked (no error code 499 displayed) but does not have the 
correct output leve l, troubleshoot the output leve li ng circui try (fu nction blocks AA, AB, 
and AC) o r output attenuator (funct ion block AD) . 
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Cal Oscillator Unlock at Beginning of IF Adjust 

I. Turn the spectrum analyzer (LINE I swi tch off and then on. The words IF ADJUST STATUS 
appear on the display 10 seconds after the instrument is turned on (assuming the rest of 
the instrument is working correctly). Immed iately observe the lower ri ght corner of the 
display for error messages. If the message ERR 499 CAL UNLK appears (before errors ERR 
56 1, 562 and 565), the cal oscillator is unable to phase-lock. Expt!{;1 10 see the ERR 499 
message lor only about I second. 

2. If the spectnun analyzer registers an unlocked cal oscillator, continue with step 3 to verify 
the presence of externally supplied signals. 

3. Check A4U811 pin 9 for a 100 kHz TTL-level square wave verifying operation of A4 U8 11, 
A4Q802, and the 10 MHz input signal from A4J 7. 

4. Check the $ 15 VF, +5 VF and -15 V power supplies, and +10 V reference on the A4 
assemb ly. 

5. Check that A4 U807 pin 5 (CALOSC-OFF) becomes TTL low (0 V) at the start of a FULL 
IF AD] (press (CAL) and FULL IF ADJ ). The phase modulation output at A4U804 pin 8 
should also remain at 0 volts. If these checks are correct, troubleshoot blocks V, W, X, and 
Y. See Figure 8-23, Cal Oscillator Block Diagram. 

Inadequate CAL OSC AMPTD Range 

Refer to functi on block AC of A4 Calibration Oscillator Schematic Diagram in the 
HP 8S60A/61 B/63A Spectrum Analyzer Component Level i n/ormation binder. 

I. If A4R826, CAL ose AMPTD, has inadequate range to perfonn the IF Amplitude 
Adjustment , press (cALI. 

2. Rotate A4R826 fu lly clockwise and di sconnect W52 (coax 9) from A5J4. 

3. Connect A5J4 to the input of a second spectrum ana lyzer. 

4. Set the other spectrum anal yzer controls as follows: 

Center Frequency .... . . .. . ... 10.7 MHz 
Reference Level . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -30 dBm 

5. Observe the spectrum analyzer display while pressing FULL IF ADJ The signal level 
should be above -34.55 d Bm. If the signal level is incorrect, continue with step 7. 

6. Rotate A4R826 fu ll y counterclockwise. The signal should be below -36.25 dBm. If the 
signal level is correct at both settings, troubleshoot the A5 IF assembly. If the signal level 
is incorrect, continue with step 7. 

7. Troubleshoot the ALC loop on this assembly using the following steps: 

a. Connect a positive DVM probe to A4J9 pin 4. 
b. On the spectrum ana lyzer press I CAL I. 

c. Press FULL IF ADJ . Observe the DVM reading between the displayed messages IF 
ADJUST STATUS: 300 kHz RBW and IF ADJUST STATUS: 3 kHz RBW. Duringthislime 
period, the voltage should be within a 2 to 10 Vdc range. 

d. ObselVe the DVM readi ng while IF ADJUST STATUS: AM PLITUDE is displayed. The 
reading should be within the 2 to 10 Vdc range. 

IF Section 8-35 



e. If the DVM read ing is ou tside the range in step c but inside the range in step d, suspect 
one of the filler-reactive components. 

8. If the ALC loop is working correctly (A4 J 9 pin 4 within the test tolerances given), then 
ei ther the output attenuator is defective, or A4U81O pin 6 (in ALC loop integrator) is 
outside of its +3 to +6 Vdc range. 

9. Reconnect W52 (coax 9) to A5J4. 

300 Hz to 3 kHz Resolution Bandwidth Out of Specification 

I. If the 3 dB bandwidth of one of these fi lters is incorrect, suspect a failure of one of the five 
available sweeps from A4 Cal Osc il lators sweep generator (function block Z). These sweeps 
are generated by changing the switch settings of A4 U803 wh ich routes signals through 
A4 U802 and A4 U804. 

2. Disconnect W52 (coax 9) from A4J8. 

3. Connect the source connection of a 3 dB power splitter (Minicircuits Model: ZSC J-2-1) 
to A4J8. Connect one output of the (.X)wer spliner to the input of an HP 8566A/B 
Spectrum Ana lyzer. Connec t the other output of the power splitter to cable W52 (coax 
9). 

Note If a 3 dB power splitter is not available, an 5MB tee and an active probe 
may be substituted. Connect th e act ive probe between the tee and the other 
spectrum ana lyzer. The abso lute power levels are approximate ly 3 dB higher 
than those stated below, due to the eli mination of the 3 dB power splitter. 

4 . Press IINSTR PItI!UT) on the liP 8566A/D and set the controls as fol lows: 

CENTER FREQUENCY 10.8 MHz 
SPAN . . ............ . ..... . .......... . • . . .. .. • . . . . . ... 0 Hz 
REFERENCE LEVEL . .... . . . ... . . ·43 dBm 
RESO LUTION BANDW IDTH 
VIDEO BW 

. . ....... . ...... . .. . .... ... . .. 100 kHz 
... . . •. • . . . .. . . . ...•. .... ......... 10 kH z 

SWEE P T IME ..... . .. •.• . . . . . .. .. . , . . ..... ........ 50ms 
SCALE. . . . . ........................ . .. .. .. • ..... .... I dB/DIV 
SWEE P ..... .. ..... . . . .. . ...•. . .. .. .. .. .... .. SINGLE 

5. On the spectrum analyzer, press (P RESET), (CAL). 

6. Press FULL IF ADJ . When the display reads ADJUSTING IF: 10 kHz RBW, press (SINGLE ) on 

the HP 8566A/B. 

7. The HP 8566A/B screen illustrates frequency versus time of the A4 Ca l Oscillator's 
output sweeps. See Figure 8- 16. The slope of the HP 8566A/ B 100 kHz resolution 
bandwidth is used to detect Frequency changes. Sweeps that vary (greater than 30%) from 
the nonnal levels, trigger error code 581 or 582. 

8. Press FULL IF ADJ . When the display reads ADJUSTING IF: 3 kHz , press (SINGLE I on (he 

HP 8566A/B. 

9. Figure 8- 17 illustrates nonnal operation. Severe fa ilures (slope error greater than 30%) 
and subtle 3 kHz resolution bandwidlh errors (less (han 30%) indicate a problem with 
A1U802, A4U803, A4U804, 0' A4U106. 
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10. Severe failure of the bandwidth accompanied by subtle errors in the output signal indicate 
all A5 failu re. 

11. Set the HP 8566A/B controls as follows: 

RESOLUTION BANDWIDTH .................•• . ............... 10 kHz 
VIDEO BW ............................. . ............ . ....... .. 1 kHz 
SWEEP TIME ... . .................... . ................ . . ... 200 ms 

12. On the spectrum analyzer, press FULL IF AD] . When the message 
IF ADJUST STATUS: 1 kHz RBW appears, press [SIN GLE I on the UP 8566A/8. 

13. Figure 8- 18 illustrates normal operation . Severe failures (slope error greater than 30%) 
and subtle 3 kHz resolution bandwidth errors (less than 30%) ind icate a problem with 
A4UB02, UB03, UB04 , 0' UIOS. 

14. On the spect ru m analyzer, press FULL IF ADJ . When the message IF ADJUST STATUS: 

300 Hz RBW appears, press (S INGLE I on the HP 8566A/ B. 

15. Figure 8· 19 illustrates normal operation. Severe failures (slope error >30%) and 3 kH z 
resolution bandwidth errors (less than 30%) indicate a problem with A4U802, U803, 
UB04, oc U lOS. 

16. Reconnect W52 (white) to A4J8. 

-REf 43 0 dBm ATTEN 10 dB 

1 dB/ 

'\ 
1\ \ 

CENTER 10 .800 000 MHz 
RES 8'11 100 kH z 

\ 
\ 

I 
VBW 10 kHz 

1\ 
\ 

I 

\ 

SPAN 0 Hz 
$'IIP 50 .'2 msec 

SKl35 

Figure 8-16. Output Waveform, 10 kHz Resolution Bandwidth 
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Figure 8-17. Output Waveform, 3 kHz Resolution Bandwidth 
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Figure 8-18. Output Waveform, 1 kHz Resolution Bandwidth 
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Figure 8-19. Output Wavefonn, 300 Hz Resolution Bandwidth 
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Figure 8-20. Failed Crystal Set Symptoms 
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Low·Pass Filter 

Refer to fUllction block AB of A4 Cal Oscillator Schemat ic Diagram in the 
HP 8560A/61 B/ 63A Spectrum Analyzer Component Uuel Information binder. 

I. Connect a DV M positive probe to A4J9 pi n 4. 

2. On the spectrum ana lyzer, press {CALI. 

3. Press FU LL IF A DJ UST. Observe the DVM readi ng between the displayed messages 

IF ADJUST STATUS: 300 kHz RBW and IF ADJUST STATUS: 3 kHz RBW. During this lime 
period, the voltage should be wi thin a 2 to 10 Vdc range. 

4. Observe the DVM reading wh ile IF ADJ UST STATUS: AMP LITUDE is d isplayed . The reading 
sho uld be withi n the 2 to 10 Vdc range. 

5. If the DVM reading is outside the range in step 3 but inside the range in step 4, suspect 
onc of the filter reactive components. 

Sweep Generator 

Refer to funct ion block Z of A4 Ca l Oscillator Schematic Diagram in the HP 8560A/61 B/63A 
Spectmm Analyzer Component Level Information binder. 

A properly operating sweep generator generates a series of negative-going parabolas. Before 
the sweep, switches A4U802C and A4U802D tum on, shoning A4 C801 and A4C802 (the 
output is at 0 vo lts). These switches open to stan the sweep. The output of A4U804A, pin 1, 
is 0.35 V to 10 V, depending on the sweep width selected by A4U802A and A4U803A. This 
vo ltage appears across A4R801. Capac itor A4C801 integrates th e current through A4 R80I. 
The output of A4U8046 is a straight, negative-going ramp. Capacitor A4C802 and resistor 
A4R802 integrate the output of A4U804A which stans a negati ve ramp (A1U804C) at the 
beginning of the sweep. The ramp from A4U8040 is added to the current in A4R802 via 
A4U8038. Integrating thi s ramp resu lt s in the parabol ic ou tput wave fonn . 

AM/FM Demodulation, Audio Amplifier, and Speaker 

Refer to function blocks R, S, and T of A4 Cal Oscillator Schematic (sheet 4 of 4) Diagram in 
the HP 8560A /61 B/63A Spectrum Analyze,' Component Level In fol'lna tion binder. 

If the audio circuits are not functioni ng use the fo llowing procedure to isolate the problem. 

I. Set an AM signal generator controls as fo llows: 

Frequency ......... , .... , ... " ... , ..... " ... ,' . , .... , ., .. , ..... 100 MHz 
Arnpli tude ............. • _ .........• . ........ • _ ......... • ....... -6 dBm 
Modulation Type ...... . .... . . . . ..... .. ... . . . .. . . , . .80% AM 
Modulation Frequency. . . .... ... . .. .... .... ... ..... . 400 Hz 

2. Sct the spectrum analyzer con trols as fo llows: 

CENTE R FREQ 
SPAN 

... . ...... 100 MHz 
... . . . . 0 Hz 

SWEEP T IME .. . ....• . •. _ •.. . . •.. • •• ........ • ....... • • .... .. . ... 50ms 
REF LVL. 
RES BW 

. . . ... . . . . • • • ..... •• •.•• ..... ..... ..... .. . . ... ..0 dBm 
. .....•.. • . ... . .. •.. ... . . .. • ... . . .. ...... .... ........ 10 kll z 

SCA LE .. ...... ... • • • •• .•..... .. .... . ............... . ....... LlNEA R 
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3. Adj ust the spectrum analyzer reference level and center frequency to display the 400 Hz 
modulation frequency e ight divisions peak-to-peak. 

4. On the spectrum analyzer press IAUX CTRL I~M/FM DEMOD , AM DEMOD ON, and set the 
sweep time to 5 seconds. 

5. Vary the vo lume and listen fo r the variation in speaker output level. C lippi ng is nonna l on 
the highest seuings. 

6. If the audio is not working correctly mon itor the signal at A4U704 pin 3 with an 
osci lloscope. The signal should be 190 m V nns ±25% (with +5 V of dc bias). If the signal 
measures outside these limits, the fault is prior to the audio ampl ifier (block T) 

7. If the signal is correct, troubleshoot the audio ampli fier and speaker. 
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9 
Controller Section 

The Controller Section includes the A2 Controller Assembly, AI9 HP-IB Assembly, and 
BTl Battery. The presence of a display (graticule and annotat ion) veri fies that most of A2 
Con troller Assemb ly is operating properly . 

Troubleshooting Using the TAM . . . . . . . . . . . . . . . .. . . . . . .. .. ..... . . . 
Blank Display ......... . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . . . . . 

Digita l Signature Analys is (OSA) ........... . ... . .......... .. .... . ......... .. ..... . 
Display Prob lems ............... . .. . . . ............ . . .... . ...• . . . 

Line Generators 
Blanki ng 
Display Jumbled or Trace Off Screen 
Intens ity .... ... ..... .. ..... ... .... ... ...... . . .. •.•.•...•. .. . . . •. . . . . ....... . . . . • . . 
Bad Charac ters or Graticu le ........ . . . . . . . . . . . . . . . .. . .. . . . . .. . . ... . 
Long Lines Dimmer Than Short Lines 

Analog Zero-Span Problems 
Frequency-Count Marker Problems 
Freque ncy Counter 
State- and Trace-Storage Prob lems 
Keyboard Prob lems .. 

.9-1 
.9-2 
.9-4 

..9-4 
.9-4 

.. 9-5 
.. 9-7 

.. 9- 10 
..9- 10 
.9- 11 

.. 9-1 2 
9-1 3 

.. 9- 14 
.. 9- 15 
.. 9- 16 

Note When measuring voltages or wavefonllS, make ground connections to A2TP3. 
The metal board-standoffs are not grounded and should nOI be used when 
taki ng measurements. 

Troubleshooting Using the TAM 
Table 9-1 li sts assembl y test con nectors associated wi th each Manual Probe Troub leshooting 
test. Figure 9-1 illustrates the locat ion of ;\2's test connectors. 

Controller Section 9·1 



Table 9·1 . TAM Tests Versus Test Connectors 

Connector tManual Probe Troubleshootinl:: Test Measured Sil::nal Lines 

A2JIl ADC/MUX Test MS I , MS3 through MS6, MS8 

DAC Test MS2. MS7. OS I 

A2J201 10 Volt Reference Test MS4 

Switch Dri ve Test MS8 

Buffered X & Y DAC Outputs MS2, MS7 

X Line Gen Test MS6 

Y Line Gen Test MSI 

Intensity Offset Output MS3 

A2J20 2 ~e vis io n MSI 

X, Y, & Z Output Offset MS3, MS4, MS7 

X Output Amplifier MS3 

Y Output Amplifier MS7 

Blanking Test MS8 

Focus DAC Test MS2 

Blank Display 

Use the followi ng procedure if the instrument's aisplay is blank. This procedure substi tutes an 
HP-[B printer for the display. 

I. Cunnet:t Lh l! printer tu thl! HP 8560A and SI!\ the printer's address Lu the value required 
by the TAM. This is usually I. 

2. A IL of the power-supply indicator LE Ds along the edge of the A2 Controller assembly 
should be lit. 

3. The rear-panel CRT + l10 VDC ON indicator might not be lit, even if + II 0 V is present. 

4. Connect the TAM's probe cable to A2JIl. 

5. Press (M ODULE " SOFT KEY .3 , J STEP DOWN I, SOFT KEY 11 . (The lOp soft key is # 1.) 

6. The yellow LED next to A2J II should b link approximately ten times. If the LED fails to 
bli nk correctly, troubleshoot the d igital section of the A2 Controller assembly. 

7. Move the probe cab le to A2J202. Press SOFT KEY .1 and wa it fi ve seconds. 

8 . Press SOFT KEY .4 The results should be sent to the pri nter. 

9 . Move {he probe cable to A2J201, press SOFT KEY t1 and wai t five seconds. 
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J201 

A2 
CONTROLLER 

-

Jll 
(TAli TEST 

CONNECTOR) 

I 

Figure 9-1. A2 Test Connectors 

10. Press SOFT KEY '4 . The results wi ll be sent to the pri nter. 

J202 
(REVISIO N 
CONNE CTOR) 

SP l7 

II. If a fai lure is indicated in any of these tests, the fault lies on the A2 Contro ller assembly. 
To obtai n more informati on: 

a. Press the down arrow key one less time than the test number. (For example, press it 
twice for the third test on the list.) 

b. Press SOFT KEY '3 , then SOFT KEY '4 , and when the printout is complete, 

SOFT KEy . 6. 

12. If no fa ilures were indicated in testing the A2 Controller, move the probe cable to A 17J4. 

13. Press SOFT KEY 11 and wait five seconds. 

14. Press SOFT KEy .4 The results will be sent to the printer. 

15. If no failure is indicated in the printout, refer to " High Voltage Supplies" in Chapter 12. 
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Digital Signature Analysis (DSA) 
Digital Signature Analysis (DSA) places microprocessor, A2U I , in a simpli fi ed known 
state. This simpli fied stale consists of placing a one-word instruction. MOVE QUICK, 
(0111 XX IOXX XXXXXO)on the data bus. The microprocessor cycles through its address 
range continuall y reading the instruct ion. Perform the following DSA procedure to test the 
operation of microprocessor, A2Ul : 

1. Set the HP 8560A 's LIN E swi tch off. 

2. Move the DSA j umper (located in the middle of the A2 assembly) from connecti ng E6 and 
E7 to wnnecting E5 ami E6. 

3. Remove jumper A2EL A2El is a 16 pin dual- in-line package located in the middle of the 
A2 Assembly. Set the HP 8560A's LINE switch on. 

4. Use an osc illoscope to confirm thaI address li nes, address strobe, and chip selects are 
toggling at proper levels. 

5. Use an oscilloscope to check the address line sequencing. The signal on each line (starting 
with Al and end ing wi th A23) should be one·half the freq ucncy of thc prev ious li ne. 

6. If step 4 revea ls problems, microprocessor A2 Ul is probably faulty. 

7. Set the HP 8560A's LINE swi tch otT. Replace jumper A2E l. Move the DSA jumper from 
connecting E5 and E6 to connecting E6 and E7. 

Display Problems 

Line Generators 

See fu nction blocks D and I of A2 Controller Schematic Diagram (sheet I of 4) in the 
Component· Le ve l Informatio n binder. 

TIle line generators convert the digita l display in fonnat ion to an analog output suitable to 
drive the AI7 CRT Dri ver assembly. These circui ts change the digita l words into vectors, 
or lines, which move the beam of the CRT. The vectors are each 6 ps long (width of the 
INTEGRATE pu lse) followed by a I ps SAM PLE pulse. When characters of text are being 
drawn, the vectors are 3 1's long. 

I. On the HP 8560A press ( PRESET ). 

2. On the HP 8560A, press (cALI MORE CRT ADJ PATTER 

third soft key. 

3. Set an oscilloscope to the following setti ngs: 

If the display is blank, press the 

Am plitude sca le 
Sweep time . . 
Triggering ... 

.. .. . . ... .. . . . ... . .. . .. 3V/ div 
... .. . . I msjdiv 

. .... .. External 

4. Externally trigger the oscilloscope off the signal at A2U207 pin 8 (LB RIGHT). 

9-4 Controller Section 
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5. Compare the signals at the following test poinlS with those illustrated in Figure 9·2. 

x POS, 
Y POS, 
Z OUT, 
BLAN KING, 

A2J202 pin 14 
A2J202 pin 3 
A2J201 pin 3 
A2J202 pi n 15 

Note Waveforms displayed on an analog scope may show considerably more spikes. 
This is normal and is due to the wider displayed bandwidth. 

6. Troubleshoot the circui ts associated wi th any bad waveforms. 

JO O V/div ODDy 1 00 ms /di v 0 000 s 

h 
, 

\ I I I x POS L.- I"l- l L-~ 

------. ,-- r ',r., ,-
y POS 11.. .J 

I j , I I ~.I , I .I I 
z POS t m ~: IV1 I I 

I BLANK ! NG t 

$K19 1 

Figure 9·2. line Generator Output Wavefonns 

Blanking 

See function block J of A2 Controller Schematic Diagram (sheet of 4) in the 
Com ponenl-Level Informat ion binder. 

1. Using an osci lloscope, check for blanking pulses at A2J202 pin 15. A2U206 pin 6 shou ld be 
at a TIL high. Blanking pulses tum the CRT beam off duri ng the sample time of the line 
generators and when moving the CRT beam to a new posi ti on for drawing the next vector. 

2. Set an oscilloscope to the following settings: 

Amplitude Scale ...........................•••• . .. .. .. . . . ........ 4 V / div 
Amplitude Offset . . ... . . . . . +2.5 V 
Sweep Time . . . 
Triggering 

..... 20 J.ts/div 
. ...... External 

3. Externally trigger the oscilloscope off the signal at A2 U207 pin 8 (LBRIGHT). 
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4. Compare the blanking-circuit input signals at the fo llowing test points with those 
illustrated in Figure 9-3. 

BLAN KING, 
BLAN K: 
VECTOR , 

J2 02 pin 15 
U21 4 pin 12 
U2 14 pin I I 
U2 13 pin 13 

5. The wavefonns in Figure 9-3 must match the timing of the vectors being drawn. To do 
this, U215B is used to adj ust the leading edge, and U21 5A is used to adjust the traili ng 
edge. The firs t six horizonta l divisions show the line drawing mode where the VECTOR 
pulses are 6 p s apart . The rema ining divisions shows character mode (VECTOR pu lses 
3 p s apart). The BLAN K pu lses are synchron ized to the VECTOR pulses by U21 4B. The 
fourth trace shows the double pu lses which delay the leadi ng and trai ling edges of the 
blanki ng pulses. 

6. Set the oscilloscope to the following settings to expand the firs t and fourth traces. This 
displays how the rising edges of U213-13 detennine the transitions of the blanking pulses. 
See Figure 9-4. 

Amplitudc Sca lc . . . . . ... .. . .. .. ... . . . .. . . . .. . .. .. ..... 4 V / div 
Ampl itude Oftset . .. . .. . . . ..... . ....•.. . . . .. . . .. . ... . . . ..... . ... . .. . $2.5 V 
Sweep Time .... . . . .. . . . .. . . . . . . . . .. . . . . 2 IJ-sJdiv 
Delay from Trigger . . 96 JlS 
Triggeri ng. . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . . . . External 

~ .00 V/ di ll 2 so V 2 0 . 0 us/div 0 . 0 0 0 s 

BLANK I NG 

BLA NK 

VECTOR 

U2t3-13 

SK182 

Figure 9-3. Blanking Wavefonns 

9-6 Controller Section 
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4 00 V/ d iv 250 V o u s/div 9600 us 

1" U2 13- 13 
I U U L V U U 

BLANK I NG ,'-1 I I 

I I I I I 

Figure 94. Expanded Blanking Waveforms 

Display Jumbled or Trace Off Screen 

See function blocks D and I of A2 COnlroller Schematic Diagram (sheet I of 4) in the 
Component-Level Information binder. 

SK1IIJ 

The two line generators are identica l circuits, so the fo llowing steps apply to both; references 
will be to the X generator wi th Y references in parentheses. 

I. The voltage at A2U202B pin 7 should measure 10.0 V. 

2. Perfoml steps I through 5 of " Line Generators" in this chapter. If the X PQS and Y PQS 
wavefomlS look different from those illustrated in Figure 9-2, check the wavefonns at the 
low-pass filter 's input (function block E). 

3. The waveform at the low-pass filter should look like X POS in Figure 9-2 but have an 
amplitude from 0 V to + 5 V. 

4. If the waveform in step 3 is incorrect, sel an osc illoscope to the following settings: 

Amplitude Scale .. 
Sweep Time .... . 
Triggeri ng 

5. Trigger the osc illoscope on the signal at U207 pin 8 (LBRIGHT). 

.. IOV/ d;v 
.20 Jjsf div 

. ... .. External 

6. Compare the line-generator input signa ls at the fo ll owing test points with those ill ustrated 
in Figure 9-5. INTEGRATE and SAMPLE waveforms are replicas of VECTOR except for 
polarity and amplitude. LC HAR is low when characters are drawn. 

INTEGRA TE : 
SAM PLE : 
LCHA R: 
VECTOR : 

Q202 's collector 
Q201's collector 
U207 pin 9 
U213 Pin 9 
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.0 V/d;y o 00 • 20 0 u"S /d.y O.OOO "S 

INTEGRA TE 
I m 
, -SA MP LE 

LCHAR 

1,1 " 1111. , , I, lA , .".," UAJ 
VE CTOR 

SK 194 

Figure 9-5. Switch Driver Waveform LCHAR 

7. All of the DAC inputs should change state two or more times within a 5 ms window. If 
one or more DAC bilS are not worki ng correctly, thi s will effect the enti re di splay, but 
especially in the diagonal li nes that go from lower left to upper right. When these lines 
arc drawn, both thc X and Y DACs arc stcppcd onc count at a time. A "stuck" bit will 
di stort the diagona l in a repetitive manner. The quicker the repet ition, the less significan t 
the "stuck" bit. Horizonta l di stortions apply to the X LI NE GENE RATO R DAC, wh ile 
vertica l distortions appl y to the Y LIN E GENERATOR DAC. The DACS have current 
outputs so they are not readily observable with an oscilloscope. Continue with step 8 to 
observe the DAC outputs. 

8. To break the effect of feedback in the line generators and to observe the output of the 
DACs, short J201 pi n I to TP3 to observe U203 pin I and TP 1. Continue with step 9. 

9. Set an oscilloscope to the following settings: 

Amplitude Scale .. ........... . ... . .... .. .... . .......... .. ... 5V/ div 
. ..... • • • ••• • ..••• ••• •..... 1 msldiv Sweep Time. 

Coupling . ..... AC 
Triggerin g ... . .... ..... ... . External 

10. Trigger the oscilloscope on the signal at U207 pin 8 (LBRIGHT). 

II . The following waveforms should look like Figure 9-6 on the oscilloscope. The top two 
traces are for the X Line Generator and the bottom two traces for the Y Line Generator. 

X Line Generator 
U201 pill I 
TP2 

Y Line Generator 
U203 pin ' 
TP l 

12. Figure 9-7 illustrates the waveforms in step I I expanded to show relati ve timing. the 
second and fourth traces are delayed by 5 ms from the first and third. The oscilloscope 
settings are changed as follows: 

Sweep Time .... . .. . . ...... . .. . . .... . . ..... . • .. ..... 20 psj div 

9-6 Controller Section 
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13. Figure 9-8 il lusfrates the wavefonns of properly worki ng line generalors. Whenever there 
is a pulse on T PI or TP2, the appropriate integrator (U2018 or U203B) generates a ramp 
(the output vector) which feeds back to U201A (U203A) and shows on its output. 

5 0 V/div 0 00 w 1 00 mS/div 0 1m S 

Ir .r Ii r [--L. 
U2 0 1A-l 

,U-J 

1"- 110. 1'" r r It-
TP' -, lJJ I l 

U203A-l 
r' l.!c rT ~ 1.rr\=J-

I.J->- I J.. \..,J 

I"" I TP I \J.-l-' J-~ 
SK 185 

Figure 9-6. Distorted XfY line Generator Wavefonns 

SO V/d iv OOOy 2 0 0 uS/d i v 0 000 s 

I 
U201A-l 

TP1 

I I 
U203i\- 1 \ 

I 
TP' 

\ 

SK 188 

Figure 9-7. Expanded XfY Line Generator Wavefonns 
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aOO V/ div OOOv 1 0 0 uS /d i v 0 000 S 

r ~ 
U2 01A-l v I / 

r 1 1 
TP2 J 

U20JA- l 

TP ' 

SKier 

Figure 9-8. Normal XfY Line Generator Waveforms 

Intensity 

I. The length of the vector being drawn can effect intens ity (U21OA, U210C, and U2100). 
Refer 10 " Long Lines Dimmer Than Short Lines" in this chapter. 

2. Short A2U207 pin 2 to pin 7. If the display does not brighten, troubleshoot LBRIGHT 
switch, U207B. This swi lch inlensifies trace A and active sortkeys. 

3. Short A2U207 pin 2 10 pin 3. If the display does not darken, troubleshoot DEF l switch, 
U207A. This switch is used in analog zero-span. 

4. Change the inlensi ty (under 
intensity DAC, A2U212A. 
the wavefonTl at U211A pin 

If the intensity does not change, troubleshoot the 
is controlled from the fron t paneL) The amplitude of 

should increase or decrease with intensity changes. 

5. Clamp U211 B limi ts the voltage to about 4.2 V. Short A2J201-1 to ground and set the 
intensity DAC 10 a number greater than 80. A major portion of the waveform should be 
limited to 4.2 V. 

6. Troubleshoot the maximum brightness clam p, A2U211C. 

Bad Characters or Graticule 

If the displayed characters are bad but the graticule is correct (or if the symptoms are 
reversed), troubleshoot the X- and Y- generator switches A2U2070 and A2U207C. Check that 
the switch driver signal LCHA R is working properly. Refer to "Display Jumbled or Trace OfT 
Screen" in this chapter. 

9-10 Controller Section 
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Long Lines Dimmer Than Short Lines 

See function block M of A2 Controller Schematic Diagram (sheet I of 4) in the 
HP 8560A/6 IB/63A Spectrum Analyzer Component Level i nformation. 

The Z Output function block contains the absolute va lue circu its which determ ine the 
intensity of vectors drawn on the di splay. The vector length is approx imated by the sum of 
the X length and Y length. The voltage corresponding to the X length, AX, is converted 
to current by R274. If the voltage is negative, it is amplified by 2 in A2 U21OC, converted 
to current by A2R246, and added to the current from A2R274. This effectively turns both 
negative and positive voltages into positive currents, hence absol ute value. 

\. Shon A2J201 pin 13 10 ground (A2TP3). 

2. Conncct channel A of an osci lloscope to A2J201 pin 2. Conncct channel B to 
A2U21DD-14. 

3. Set an oscilloscope to the following settings: 

.. . . . IOV/ div 
. . . I msj div 

Ampl itude sca le 
Sweep time 
Triggering ...... . ...... . ......... . ...... External 

4. Externall y trigger the osc illoscope off the signal at A2U207 pin 8 (LBRIGHT). 

5. The wavefonns should look like those illustrated in Figure 9-9. If the wavefonn at J201 
pin 2 is bad, troubleshoot the X Line Generator (function block D of the A2 Controller 
Schematic, sheet I of 4 in the HP 8560A/61B/ 63A Spectrum Analyzer Component Level 
Information bi nder.) 

6. If the wavefonn at U210D pin 14 is bad, troubleshoot the Z Output circu it (funct ion block 
M of A2 Controller Schematic, sheet I of 4 in the Component-Level Infonnation bi nder). 

7. Remove the short from J20 1 pin 13 to ground. Short A2J201 pin I to ground. 

10 . o v/d; " 000" 1 00 ms /d;v 0 000 ~ 

J21Z1 1-2 

J I f-,J h I 

U2100-14 I 
r -r r r '--

~ 

$KU3 

Figure 9-9. Delta X Waveform 

8. Move the oscilloscope's channel A probe to 5201 pin 14. 
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9. The wavefonns should look like those illustrated in Figure 9-10. If the wavefonn at J 201 
pin 14 is bad, troubleshoot the Y Line Generator (function block I of A2 Controller 
Schematic, sheet I of 4 in the Component-Level lnfonnation binder). 

10 . If the wave fonn at U21 0D pin 14 is bad, lroubleshoot the Z Output circuit (function block 
M of A2 Controller Schematic, sheet I of 4). 

I I. Remove the jumpers. 

10.0 V/dlv 0.00 v 1 .00 mS/div 0 . 000 s 

J20 1-14 

L ,rv. 
I 

U210D-14 

rr-h U l 'A 4 II. 
~ 

SKiU 

Figure 9· 10. Delta Y Waveform 

Analog Zero-Span Problems 

1. On the HP 8560A press (PRESETI,.! SPAN k~ERO SPAN, (SWEEP), [),~, (CAL), MORE, and 

CR'!' ADJ PA'I' !'ERN. 

2. Set an osci lloscope to the following settings: 

Amplitude scale .......... . ..... IOV/ div 
Sweep lime ................. . ..... . ..... . . ....... I ms/ div 
Triggering . . .. .. . . ....... External 

3. Externally trigger the osci lloscope off the signal at A2U207 pin 8 (LBRIGHT). 

4. The display should be similar to Figure 9- 11 except that the untriggered trace should 
show at the left edge of the screen. In these settings, DEF t causes switching between the 
line generators and the ana log inputs (sweep and video). DEFl remai ns high when the 
CRT adjust pattern is on. Refer to funct ion block M of the A2 Controller Schematic, 
sheet 1 of 4 in the HP 8S60A/61 B/6:JA Spectrum Analyzer Component Level Jnformation 
binder. 

5. The sweep in put from Jl-41 should go from 0 V to +10 V; the Video In signal should go 
from about 0 V to I V from the bottom to thc top of the screen. Apply a de voltage to 
A2J4, Video In, to test the cireuit. 
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6. In Figure 9· 11, there is no synchronization between DEFI and the video patterns X POS 
and Y POS when DEFl is TTL hi gh . The Y POS level when DEFl is low is the Video In 
leve l. 

OEF 1 

l pos 

y pos 

5.00 V/d;y O.OOv 5 .0ms/d i Y O.OOOs 

I ! I I I 'I I II I' I I 
~m·nFNJ¥1 
f fJlffoP I ~ib1 I AN 
I I I I I I I I I I I 

Figure 9·11. DEF1 Synchronization 

Frequency-Count Marker Problems 

SKt tOO 

The FREQ COUNT function works by dividing the 10.7 MHz IF signal by two (prescaling) 
and counting the divided·down signal using the frequency counter on the A2 Controller 
assembly (block Z of the A2 Schematic Diagram). The prescaler is on the A4 Log 
Amplifier/Cal Oscillator assembly (block Q of the A4 Schematic Diagram). Perfo rm the 
following steps to detennine whether the problem is on the A4 Log Amplifier/Ca l Oscillator or 
A2 Controller assembly: 

1. Disconnect W53 from A2J7. 

2. Connect the output of a synthesized source, such as an HP 3335;\, to A2J7. 

3. Sel the synthesized source to the following settings: 

Amplitude 
Frequency 

.............. . .............••............. I IOdBm 

.... . ..... . ............ . ..... . ..... .. . .. . ... . ..... 5.35 MHz 

4. Set the HP 8560A to the following setlings: 

CENTER FREQ ........... . 
SPAN .. . ..... . . . 

.... ... 300 MHz 
...1 MHz 

5. On the HP 8560A press (FREQ COUNT). The frequency counter actua lly reads one ha lf 
the frequency of the 10.7 MHz IF. If the CNT frequency display reads all asterisks, the 
frequency counter is probab ly at fault. 

6. If a valid frequency is displayed, troubleshoot the prescaler on the A4 Log Ampli fier/Cal 
Oscillator assembly. 

7. Reconne<:1 W53 to A2J7. 
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Frequency Counter 
See fu nction block Z of A2 Controller Schematic Diagram (sheet 4 of 4) in the 
Component-Level In formation binder. 

The frequency counter counts the frequency of the lasl IF and provides accurate tlm mg signa ls 
for d igital zero-spans. The ci rcu it al so provides tim ing signals to the A3 Interface assembly'S 
ADC (A nalog to Digital Converter). The nominal input frequency is 5.35 MHz (10.7 MHz 
divided by 2). The circuit 's frequency reference is the 10 MHz reference from the AIS RF 
assembly. 

In the frequency count mode, U702 prescales the 10 MHz reference by 5 to generate, a 2 MHz 
timebase. Thi s t imebase feeds through MUX U704 to programmable-t imer U700 's C LK 2 
in put. Programmab le-timer U700 's output (OUT2) is the gat ing signa l (H BKT- PULSE) 
fo r perfonn ing the frequency count The gating time interval is a fu nction of the counter 
resolution which may be set between 10 Hz and I MHz. Table 9-2 lists the Gate Time for 
each selling of COUNTER RES. The gate time is the period during which U51 1 pin 3 is high. 

T he FREQ COUNT input, A2J 7, is gated in U5 11B by HBKT-PULSE. The gated signal 
clocks divide-by- 16 counters U703A and U703B. These counters are cascaded to fonn a 
divide-by-256 counter. The MS B of thi s counter, C D7, clocks the CLKO input of U700. The 
frequency of CD7 is a function of COUNTER RES as shown in Table 9-2. If Timer U700 
overflows, OUTO will be set and U701B clocked, generati ng CNTOVFLlRQ, wh ich will 
interrup t the CP U. 

If IRQAK2 is hi gh, HBKT_ PULSE wil l clock U701A, generat ing FR EQCNTLIRQ. Upon 
receivi ng the FREQCNTLl RQ interru pt, the C PU latches the C DO to C D7 onlo the BID 
bus by setting LC DRD (low counter data read) low and readi ng the counter data from the 
BIT) bus. nle CPU will also read the data from the timer, U700 , by setti ng LH254CS and 
LCNTL RD low, placing-the timer data on the BID bus. The CPU resets U701A by setting 
IRQAK 2 low via the BID bus and latch U506. 

Table 9-2. Gate Times 

Counter Res Gate Time- A2TP16 A2TP15 
(USll pin 3 high slolle) 

10 Hz 200 ms 2 MHz 4.18 kHz 

100 Hz 20 ms 2 MHz 418 Hz 

I kHz 2ms 2 MHz 4 1.8 Hz 

10 kHz 2 ms 2 MHz 4 1.8 Hz 

100 kHz 2 ms 2 MHz 41.8 Hz 

I MHz 2 ms 2 MHz 4 1.8 Hz 

• TPI ' = (FREQ COUNT input x Gate Ti me)l256 
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I. Disconnect W22 from A2J8. 

2. If a 10 MHz, 1TL~l evel signal is not present at the end of W22 continue with step 3. If a 
10 MHz signal is present at W22 , proceed as follows: 

a. Reconnect W22 to A2J 8. 

b. Set the HP 8560A to the following settings: 

SPAN 
SWEE P TIM E 

... Zero Span 
........ . ...... . . . . 20ms 

c. Monitor the signal at A2J2 pin 2 1. This is an output of the frequency counter, 
HBUCKET PULSE. 

d. If HBUCKET PULSE is stuck high, trou bleshoot the frequency counter. 

3. Check for a 10 MHz signal at A15J302. If the signal is not present at A15J302, the AIS RF 
assembly is probably defective. 

State- and Trace-Storage Problems 
STATE storage is in the two Program RAMs and TRACE storage is in the two Display 
RAMS. With low battery voltage, it is nonnal for STATEs and TRACEs to be retained if the 
power is off for less than one minute. If the power is left off for more than thirty minutes with 
low battery voltage, the stored STATEs and TRACEs wi ll be lost. The followi ng steps test 
battery backup: 

1. Measure the vollage on W6 at A2JIO. If the voltage is less than 2.6 V, check the BT l 
batte ry. 

2. If the battery voltage is correct, reconnect W6 to A2J to , set the analyzer's power ofT and 
wait five minutes. 

3. Measure the voltage at A2Utol pin 28 and A2UI 02 pin 28. 

4. If the voltage is less than 2.0 V dc, the RAM power battery-backup circuitry on the A2 
Controller assembly is probably at fault. 
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Keyboard Problems 
If the analyzer does not respond to keys bei ng pressed or the knob being rotated, the fault 
could be ei ther on the A3 Interface assembly or the A2 Controller assembly. To isolate the A2 
Controller assembly. use the following procedure. This procedure tests the analyzer response 
over HP-IB and the keyboard/ RPG inte rrupt req uest s igna l. 

I. Enter and run the follo wi ng BAS IC program. 

10 OUTPUT718; "IP; SP 1 KHz;" 
20 WAIT 2 ! Wait 2 seconds 
30 OUTPUT 718; "AT 70 DB;" 
40 WAIT 2 ! Wait 2 seconds 
50 OUTPUT 718; " AT 30 DB;" 

60 WAIT 2 ! Wait 2 seconds 
70 OUTPUT 718; "AT 10 DB; " 
80 END 

2. When the program runs, three or four clicks should be heard. Thi s is the A9 Input 
Attenuatar chang ing attenuatio n value . 

3. If the display shows the ana lyzer to be 10 RMT and the ATTEN val ue displayed on the 
CRT changed according to the program, the A2 Controller assembly is working properly. 
Refer to Chapter 7, " ADCj Interface." 

4. If there was no response over HP-IB, the A2 Controller is probably defective. Be sure to 
also check the A I9 HP-IB assembly and A19Wl. 

5. If there was an improper response (for example, the displayed ATTEN value changed but 
no clicks were heard), the A2 Controller is probably working properly. 

6. Monitor A2U2 pin 2 with a logic probe for pulses while pressing a key and rOlating the 
knob (R PG). Th is is the interrupt request s ignal fo r the keyboard and R.PG. 

7. If the interrupt request signal is always low, troubleshoot the A2 Controller assembly. 

8. If the interrupt request signal is always hi gh, the fault is on either the A3 Interface or 
A lAl Keyboard assem bl y. 
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1 0 
Synthesizer Section 

The Synthes izer Section includes the A 7 Fi rst LO Distributi on Amplifier, All YTO, and pa rts 
of the AI4 Frequency Control and Al5 RF assemblies. Si mp lifi ed and deta il ed block diagrams 
for each assembly are located at the end of this chapter. 

Confi rmi ng a Faulty Syn thesizer Section .. . . ..... ... .. . . 
T roubleshooting Test Setup 
Troubleshooting Us ing the TAM 
General PLL Troubleshoot ing 

PLL Locked at Wrong Frequency ....... • ...•....•.... • .... . ...•...... 

Unlocked PLL 
Freq uency Span Accuracy Prob lems ... . ... • .... . ......... . ...•.... 

Determin ing the First LO Span ........................... . . ••. . . ..... 
Con lirming Span Problems ... . . . . . . . .... . . . .... . . .. .... . 
YTO Main Coi l Span Problems (LO Spans >20 MHz) ......... . ... . 
YTO FM Coi l Span Problems (LO Spans 1.0 1 MHz to 20 MHz) .. . . 
Roller Oscillator Span Problems (LO Spans :::; 1 MHz) ....... . 
First LO Span Problems (All Spans) ... . . ...... . ... . • . 

Unlocked YTO PLL ....... .. ........ . . ...... . .... . . . 
Operation .. . .......................................• . ...... 
Troubleshooti ng an Un locked YTO PLL ... ...... .. .. ..... ... . ... . . 

Unl ocked Roll er Oscillator PLL ............. .. .. . .... . .... .. ... . ...... . 

Operation . . . . ... . . . . .... . . . . . ... . . . .. . .. ... . .. . .. . 
Confirming an Un locked Condi tion .. .. . .• . . . . .. . . . . .. .. . . . •.. . .• . .. . 
Offset Oscillator PLL . .... ... . . . . . . . . . . . . . . . . .. . ... . 

Transfer Osc illator PLL 
Main Oscilla tor PLL .......... . ....... . .... . ...•........... 

Unlocked Offset PLL (Sa mpling Oscillator) .... • . . . • .. . . .. ... . ... . . . ... 

Operation ...... . . . . . . . . . . ......•... . • ......... . ... •. .. 
Tro ubleshoot ing . . . . . . . . . . . . . . . . • . . . • ... • . . 

Unl ocked Reference PLL . . . . . .. • . . . ...• .... .... . 

Operation .. 
Troubleshooting .. 
Third LO Driver Amplifier 

Sampler and Sampler IF 
Sweep Generator Circuit 
A2 1 O CXO (Option 003 only) 

Page 
10-2 
10-7 
10-8 

10-13 
10-14 
10- \3 
10-15 
10-15 
10- 16 
10-16 
10-17 
10-18 
10-21 
10-23 

.10-23 
10·25 
10-32 
10-32 
10-32 
10-33 
10-35 
10-37 
10-39 
10-39 
10-39 
10-42 
10-42 
10-42 
10-44 
10-45 
10·47 
10·52 

Caution All of the assemblies are extremely sensitive to Electrostatic Discharge (ESD). 
For further information regarding electrostatic cautions, refer 10 "Electrostat ic 
Discharge Information" in Chapler I. 
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Caution Us ing an active probe, such as an HP 85024A, with a spectrum analyzer is 
recommended for troubleshooting the RF circuitry. If an HP ll 20A Active 
Probe is be ing used with a spectrum analyzer, such as the HP 8566A/ B, 
HP 8569A / B and the HP 8562A/ B, having de coupled inputs, either sel 
the acti ve probe for an ac coupled output or use a de blocking capac itor 
(HP 11240B) between the acti ve probe and th e spectrum-anal yzer in put. 

Confirming a Faulty Synthesizer Section 
The All YTO (the HP 8560A's first LO) is a Yig-Tuned Oscil lator which tunes from 2.95 
to 6.8 \07 GH z. The A7 1ST LO Distribution Ampl ifi er (LODA) levels All 's output and 
distributes the signal to the A8 Low Band Mixer, AlSA2 Sampler, and the fron t panel's 1ST 
LO OUTPUT. The Synthesizer Section incl udes the fo llowing PLLs (Phase Locked Loops): 

YTO PL L A7, All , AI4 and AIS RF assembly 
Offset PLL (Samp ling Osc illator PL L) AIS RF assembly 
Roller Oscillator PLL AI4 Frequency Cont rol assembly 
Reference PL L AIS RF assembly 

In addition, the AI4 assembly 's Ro ller Oscillator PLL is actually comprised of the following 
three PLLs: 

Main Oscillator PLL 
Transfer Oscillator PLL 
Offset Osci llator PLL (Th is is not the same as A15 's Offset PLL) 

The Mai n Oscillator PLL is sometimes swept backwards (higher frequency to lower 
frequency). This is necessary because of the way in which the Sampler IF signal is produced. 

Note 

Note 

The Frequency Control board is mostly dig ita ll y con trolled. If multiple failures 
appear in unrelated areas of the circuitry, the control Illay be at fa ult. Re fer 
to the troubleshooti ng procedures in thi s chapter for fu rther he lp on isolating 
those failures. 

The TAM is unable to test the signal path on the RF board. II lesls Ihe 
circ uitry by dig ita lly controll ing the hardware and moni toring the control li nes 
to make sure they are responding properly. Use the TAM 's Automatic Fault 
Isolation routine or verify the RF levels manually to ensure proper operation. 

I. Connect a DVM 's positive lead to A 15J502 pi n 3 and the negative lead to A I5J502 pin 6. 
This measures Ihe reference oscillator tune voltage which is an input to the A3 Interface 
assembly's ADC MUX. 
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2. Set the HP 8560A to the following settings: 

SPAN 
CENTE R FREQ 
CF STEP ... 

.. . . . .. 0 Hz 
. . 389.5 MHz 

. 7.5 MHz 

3. Use the step keys to tune the CENTER FREQ to the val ues listed in Table 10-1. 

4. As the sampling oscillator frequency is increased, the DVM reading should also increase. 
The voltage remains at approximately +5.5 Vdc. If the tune voltage is correct, but the 
ADC measures the voltage and detennines it to be out of specification, troubleshoot the 
A3 assembly's ADC MUX . 

Table 10-1. Center Frequency Tuning Values 

HP 8560A sa mpling 
:enter Frequency (M H z) Osc il lator's Frequency (MH z) 

389.5 280.0 

427.0 282 .5 

449.5 284.0 

464.5 285 .0 

479.5 286.0 

502 .0 287.5 

509.5 288.0 

539.5 290.0 

569.5 292.0 

577.0 292.5 

599.5 294.0 

6 t4.5 295.0 

629.5 296.0 

652.0 297.5 

659 .5 298.0 

5. Disconnect W37 from A14J301. 

6. Connect a test cab le from W37 to the input of another spectrum analyzer. Tune the other 
spectrum ana lyzer to the following settings: 

Center Frequency .... . . . 
Span ................ . 

. .IOMHz 

. .. 2 MHz 

7. The amplitude of the 10 MH z reference signal should measure >· 1 dBm. If the signal 
does not measu re >-1 dEm, troubleshoot A15 's 10 MHz Distribution and A2l OCXO 
(if Option 003 is present). 

8. Reconnect W37 from A14,]301. 

9. Connect the CAL OUTPUT to INPUT 50n. 
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10. Set the HP 8560A to the following settings: 

CENTE R FREQ .............................................. 300 MHz 
SPAN .... . . . . ..... 100 MHz 

I I. If the 1st LO is present, a signal should be displayed at about - 10 dBm (approxi mately 
±20 MHz from the center frequency). If no signal is displayed and ERR 334 LO AMPL is 
not present, troubleshoot the A 7 LODA. If no signal is displayed and ER R 334 LO AM PL 
is present, check the A II VTO as follows: 

Set j umper A14J23 to the TEST posi tion. 
Set the HP 8560A to the fo llowing settings: 

CENTERFREQ 
CF STEP . 
SPAN ..... 

..... 50 Hz 

. ......... 300 MHz 
.0 Hz 

Connect a power meter directly to the output of the All VTO. 
Press the HP 8560A's step-up key and measure the YTO output power at each slep. 
Check that All YTO's output power is between +9 and +13 dB m. 
Sct jumper A14J23 to the NO RM pos ition and reconnect the All YTO. 

12. On the HP 8560A press (PRESET ), (CAL I, MORE, FREQ DI AGNOSE, and MA IN ROLLER. Note 
the Main-Roller Oscillator's frequency. 

Main- Roller Oscillator's Frequency:::: ______ -'M Hz 

13. Disconnect W32 from A14J501 and connect the output of a signal source to A14J501. 
Connect a DVM's positive lead to A 14J 17 pi n I and negative lead to A14J 17 pin 6. See 
rigure 10-1. 

14. Set the signal source to the following settings: 

15. 

16. 

Power 
Frequency 

Tune the source 
DVM should be 

Tune the source 

1 MHz below the Main Roller 
approximately 8.2 Vdc. 

1 Mllz above the Main Roller 
DVM should be approximate ly -8.2 Vde . 

. . .. OdBm 
... .. Frequency recorded in step 12 

frequency. The voltage measured on the 

frequency. The voltage measured on the 

17. If the DVM reading does not change, the AI4 Frequency Control assembly is defecti ve. 
Reconnect W32 to A 14J501. 
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Figure 10-1. YTO Loop Test Setup 

18. Disconnect W34 from A15A2J l and disconnect W32 from A15JlOl. 

ER 

S KI 101 

19. COImei;t a frequency counter to A15J IOl. Connect a high-frequency test cable from an 
HP 8340A/ B Synthesized Sweeper to A15A2J l. See Figure 10-2. 

20. Connei;t a BNC cable from the HP 8560A'5 10 MHz REF I lOUT to the HP 8340A j B's 
FREQUENCY STANDARD EXT inpu l. 

2 1. Set the HP 8340A/8 to the fo l1owing sett ings: 

FREQUENCY STAN DARD 
POWE R LEVEL 
FREQ STEP. 

22. Set the HP 8560A to the fo llowing sett ings: 

SPAN 

.... . ...... . . . . EXT 
. . -5dBm 

. . 7.5 MHz 

.. . . 0 Hz 
CFSTEP .... . ... .. ....... . .... . .............. . ... ... ... . ..... 7.5 MHz 

23. Set the HP 8560A and HP 8340AjB frequencies to the combinations listed in Table 10-2. 
(Use the frequency step-keys on both instrumen ts.) 
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Figure 10·2. Sampler and Sampling Oscillator Test Setup 

SI("02 

24. At each combination, the frequency counter should measure a sampler IF of 100.2 MHz 
±500 Hz. (The Offset PLL's sampling osci llator tunes to the frequencies listed in the 
table.) If the frequency counter does not read a sampler IF of 100.2 MHz, suspect the AIS 
RF Assembl y. 

25. Reconnect W34 to A 15A2J1 and W32 to A15JlOl. 

26. If YTU unlocks only wi th certa in center frequency and span combinations, terminate the 
1ST LO OUTPUT in 50 ohms. 

27. Set the HP 8560A 's CENTER FREQ and (SPAN ) to generate the unlock conditions. 

28. Set the HP 8560A's trigger to SINGLE. 

29. Move jum per A14J23 to the TEST position. 

30. Disconnect W34 from A15A2J l and measure the power of the signal at the end of W34. 

31. If the power is less than ·6.5 dBm, suspect W34. A 7 LODA. or All YTO. 

32. Move jumper A 14J23 to the NO RM posit ion. 
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Table 10·2. Sampling Oscillator Test Frequencies 

HP 8560A HP 8340A Frequency of Offset PLL's 
::entcr Frequency (MHz) CW Frequency (MHz) ampling Oscillator (MHz) 

389.5 4300.2 280.0 

427.0 4337 .7 282.5 

449.5 4360.2 284.0 

464.5 4375.2 285.0 

479.5 4390.2 286.0 

502.0 441 2.7 287.5 

509.5 4420.2 288.0 

539.5 4450.2 29U.0 

569.5 4480.2 292.0 

577.0 4487.7 292.5 

599.5 4510.2 294.0 

614.5 4525.2 295.0 

629.5 4540.2 296.0 

652.0 4562.7 297.5 

659.5 4570.2 298 .0 

Troubleshooting Test Setup 
Some Synthesizer Section problems require plac ing the YTO PLL in an un locked condition. 
This is done by moving jumper A 14J23 10 the TEST position. This grounds the YTO LOOP 
ERROR signal, di sabling the CPU's ability to detect an unlocked YTO. The FM Coil Dri ver' s 
output is set to its mid-range level causing the YTO to be controlled on ly by the Mai n Coi l 
Tune DAC. 

Synthesizer Section troubleshooting is best done wilh the HP 8560A's SPAN set to 0 Hz (even 
though it is st ill possible to sweep the Main and FM coils of the YTO). 

With the YTO in its unlocked conditions and the SPAN set to 0 Hz, the nominal YTO 
frequency is not necessarily the value listed as LO FREQ in the Frequency Diagnose menu. 
The YTO has an initial pretune accuracy of ±20 MHz, but this pretune accuracy shifts 
±IO MHz as a function of the Sampler IF frequency. This enables the YTO loop to acquire 
lock when the Sampler IF is near its extremes. As a result, the nominal YTO frequency also 
shifts ± 10 MHz depending on the Sampler IF frequency. 

The Roller Osci ll ator rn:quency is the same as tht: t1esi rt:d samplt:r IF. Tablt;! 10-3 outlint!S 
the changes in YTO pretune accuracy and nominal YTO frequency as a function of Roller 
Osc illator frequency . 

• To display the Roller Oscillator's frequency press (CAL), MORE, FREQ DIAGNOSE . 

MAIN ROLLER. If the Sampler IF is negative (YTO frequency is lower than the desired 
Sampling Oscillator hannonic), the Main Roller frequency will be displayed as a negative 
nu mber. 

Synthesizer Section 10·7 



• To display the nomi na l YTO 's frequency, press (CAL), MORE, FREQ DIAGNOS E, LO FREQ . 

Table 10-3. YTO Frequency in TEST Position 

Roller Osci llator Frequency YTO Prelune Accuracy Nomi na.! YTO Frequency 

-104 to -93 MHz +30/-10 MHz LO Frequency +10 MHz 

-93 to -73 MHz ±20 MHz LO Frequency 

-73 to-65 MHz +10/-30 MHz LO frequency - 10 MHz 

65 10 73 MHz +30/- 10 MHz LO Frequency +10 MHz 

73 to 93 MHz ±20 MHz LO Frequency 

93 to 104 MHz +10/-30 MHz LO Frequency - 10 MHz 

Troubleshooting Using the TAM 
When usi ng Automatic Fault Isolation, the TAM indicates suspected circuits that need to be 
manually checked. Use Table 10-4 to locale the manua l procedure. 

Table 10-5 lists assembl y test connectors associated with each Manual Probe Troubleshooting 
test. Figure 10-3 illustrates the locat ion of AI4 and AI5 lest connectors. 

A 14 
FRE QU ENCY 

CON TROL 

J 50 i J304 

___ L1~::--~ .. !=~~ft===J2 ' 
JJOI = - J17 

JJ03 I" JI5 

J30 2 J1S J1 8 J19 
(REvISION 

CON NECTOR) 

SKII03 

J200 

J602 

A 15 
RF 

J90 1 
(REVISION 

J502 CONNECTOR ) 

J I0 1 A 15A2 JI J4 00 J6 0 1 J801 

Figure 10-3. AI4 and AIS Test Connectors 
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Table 10-4. Automatic Fault isolation References (1 of 2) 

Suspected Circuit Indicated 

by Automatic Fault Isolation 

Check the YTO Loop 

Check 1st LO 

Man ual Procedure 10 Perform 

Confirming a Faulty Synthesizer Section 

(steps 9-11 ) 

Check 1st LO Pretune Frequency and Amplitude Unlocked YTO PLL (s teps 10-13) 

Check 3rd LO Drive 

Check 10 MHz Reference to Phase Frequency 

Detector 

Check fo r JO MHz Signal at Other Input to 

Phase/Frequency Detector 

Check A3 ADC MUX function block 

Chec k AI4 Frequem;:y Control Assemb ly 

:::heck A14J301 10 MHz REF Input 

:::heck AI5 RF Assembly 

:::heck Current Source U307 

:::heck FM Loop Sense 

::heck YTF Gain and OFFset DACs 

Check Level at Amplifier Input 

Check Levels inlo Mixer U400 

Check Loop References 

Check Main Coil Tune DAC 

Check Main Coil Coarse and Fine DA Cs 

Check Main Roller Mixer 

Th ird LO Driver amplifier (s t eps 1-6) 

Unlocked Reference PL L (s t eps 8-13) 

Unlocked Reference PLL (s teps 12 alld 13) 

Confirming a Faulty Synthesizer Section (st eps /-4; 

Confirming a Faulty Synthesizer Section 

(StQ1S 12-/ 7) 

Confirming a Faulty Synthesizer Section 

(steps 5-8) 

Confirming a Faul ty Synthesizer Section 

(steps 18-25) 

First LO Span Problems (All Spans) (s teps /4-21) 

Unlocked YTO PLL (s teps 28-34) 

YTF Dri ver C ircuit (steps 10-23) 

Third LO Driver Amplifier (s t eps 1-6) 

Un locked Offset PLL (s teps 3-13) 

Un locked Offset PLL (steps 1 alld 2) 

Unlocked YTU PLL (s teps 45-49) 

Unlocked YTO PLL (s teps 41-44) 

Ma in Oscillator PL L (s teps 10-15) 

Check Main Roller Osc illator and Output Buffer Main Oscillator PLL (s teps 1-4) 

Amp 

:::heck Main Roller PL L 

:::heck Main Roller Pretune DAC 

:::heck Main Roller SweepIHold Switches 

:::heck Offsel Oscillator and Buffer Amp 

Main Oscillator PL L (s teps /6-22) 

Main Oscillator PLL (s t eps 5- 9) 

First LO Span Problems ::;1 MHz (step 9) 

Offset Oscillator PLL (steps 1-3) 
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Table 104. Automatic Fault Isolation References (2 of 2) 

Suspected Circuit Indica ted 
by Automatic Fault Isolation 

Check Offset Oscillator PLL 

Check Offset Oscillator PLL Pre-Scaler 

Check Offset Oscillator Pretune Circuitry 

Check Offset Span Accuracy 

Check Offset Oscillator Sweep/Hold 

Check Phase/Frequency Detector 

Check Path to Phase/Frequency Detector 

Check Roller Oscillator 

Check Sampler Drive Output of A 7 LODA 

Check Sampler IF 

Check Sampler/Sampler I F Operation 

Chec k Span Attenuator 

Check Sweep Generator 

Check Sweep + Tune Multiplier 

Check the 600 MHz Reference Loop Amplifier 

Check the YTO Loop 

Check Transfer Osc illator 

Check Transfer Oscillator PLL 

Check Transfer Osci llator Pre-Scaler 

Check Transfer Oscillator Pretune DAC 

Check YTF Gain and Offset DACs 

Check YTO FM Coil Driver 

Check YTO FM Coil Driver and Main 
Loop Error 
Voltage Dri ver 

10·10 Synthesizer Section 

Manual Procedure to Perform 

Offset Oscillator PLL (s t eps 14-18) 

Offset Osci llator PLL (s teps 9- 13) 

Offset Oscillator PLL (s t eps 4-8) 

First LO Span Problems ::;1 M Hz (step 8) 

Offset Oscillator PLL (steps 20-23) 

Unlocked Reference PLL (steps 17-22) 

Unlocked Offset PLL (steps 3-7, 14-19) 

Unlocked YTO PLL (s teps 14-18) 

Unlocked YTO PLL (steps 19-22) 

Un locked YTO PLL (s t eps 23-27) 

Sampler and Sampler IF (s t eps 1-15) 

First LO Span Problems (All Spans) (s t eps 6-13) 

Sweep Generator Ci rcuit 

YTF Dri ver Circuit (s teps 4-9) 

Unlocked Reference PLL (steps 23-26) 

Unlocked YTO PLL 

Transfer Oscillator PLL (steps 1 alld 2) 

Transfer Osci llator Pll (steps 15-16) 

Transfer Oscillator Pll (steps 11-1-1) 

Transfer Oscillator Pll (s teps 11-14) 

Transfer Oscil lator Pll (s teps 1-10) 

First LO Span Problems ( I M Hz to 20 M Hz) 
(step 6) 

Unlocked YTO PLL (steps 35-40) 
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Table 10-5. TAM Tests versus Test Connectors (1 of 2) 

Connector Manual Probe Troubleshooting Test Measured Signal Line, 

Al4J 15 Sweep Generator MS8 

Span AnenualOr DAC MS7 

Span Atten uator Switches MS7 

Sweep + Tune Mult Input Amp MS l ,OS l 

Sweep + Tune Mull Input Switches MSl , MS3 

VCO Sweep Driver MS6, OS I 

Al4J l6 FA V Generator MS4 

FA V Gen 0.5 V jG Hz Output MSS 

YTF Offset DAC MS6 

YTF Gain and Offset Input MS2 

YTF Gain DA C MSI 

YTF Dri ve MS3 

Band Swi tch Driver MS8 

AI4JI 7 Main Coil Course DAC MS3 

Main Coil Fine DAC MS2 

Mai n Coil DACs Output MSS 

YTO Loop Phase Detector MSI 

Main Loop Error Volt DVR MS4 

Option Drive MS8 

Option Drive Switch MS7 

Option Drive DAC MS6 

A14Jl8, 10 V Re reren ce MSl , MS2 

LODA Drive MS5 , MS6, MS7, MSE 

Al1Jl9 Main Coi l Tune DAC MS 3 

Sweep Generator DA C MS4 

Sweep Generator Switches MS4 

Second Conv PIN Switch MS8 

Seconu Conv Mixt:r Bi<ls MSI 

Second Conv Drain Bias MS3 

Second Conv Doubler Bias MS4 

Second Conv Driver Bias MSS 

First Mixer Drive Switch MS 7 

Firs t Mixer Drive DAC MS6 

A 145302 Rev ision MS 7 

XFE R Osc Bias MSI 

XFER Pretune DAC MS6 

Offset Osc Bias MS2 

Offset Pretune DAC MS8 

Offset Amp Bias MS5 
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Table 10-5. TAM Tests versus Test Connectors (2 of 2) 

Connector Manual Probe Troubleshooting Test Measured Signal Lines 

A 14J303 xFE R Amp Bias MS3 
Main Amp Bias MS4 

OUl Amp Bias MSI 

Main Osc Bias MS2 
Mai n Prelune DAC MS 7 

Course Adj DAC MSS 

Fine Adj DAC MS6 

Span Multiplier DAC MS5 

A 15J200 ositive 15 Volt Suppl y MSI 
Sampler Drive Buffer Bias MS2 

Sampling Osci llator Bi as MS 3 

Offset Lock Drive Buffer MS4 
OFL Error Vohage MS6 
Phase DeteclOr Bias Ad"ust MSS 

A1 5J400 osi ti ve 15 Vol t Suppl y MS2 

Offset Lock RF Buffer MS4 
IF AM P/Limiter Bias MS6 

Offset Lock Loop Buffer 0 MS 7 

Offsel Lock Loop Buffer C MSS 

Sampler Rias Test MS) 

A15J502 ositi ve 15 Volt Supp ly MS2 

Third LO Tune Voltage MS3 
Offset Lock Loop BulTer MS4 

600 MHz OscillalOr Bias MS5 
Calibrator AGC Amp Rias MS6 

Calibrator Ampl Adj MS7 

3rd LO Driver Amp MS1 , MS8 

A 15J602 ositive 15 Volt Suppl y MS8 

Flatness Compensation 3 MS2 

flatness Compensat ion 2 MS 5 

Flatness Compensation I MS6 

SIG 10 ColI lX:tor Bias MS7 

RF Gain Control Tesl MS I , MS3 

A15J 901 evision MS4, MS3 

External Mixer Switch MS1, MS8 

Signa l ID Switch MS5 , MS6 

Ten Volt Reference MS4 

External Mixer Bias MS7 
RF Gain Test MS2 
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General PLL Troubleshooting 
The Synthesizer Section relies heavily on Phase-Lock Loops (PLL). Typically, faulty PLL 's 
are ei ther locked at the wrong frequency or un locked. The infonnat ion below applies to 
troubleshooting these two classes of problems on a generalized PLL. 

PLL Locked at Wrong Frequency 

Numbers in the following text ident ify items In Figure 10-4. 

• Any frequency errors at reference (I) will be multi plied by NIM on the PLL's output. 

• A sampler reference-frequency error (2) will be multiplied by its hannonic on the PLL's 
output. 

• A mixer reference-frequency error (3) produces the identical error on the PLL's output 

• If divider input or output frequencies (4) are wrong, check for incorrect divide numbers and 
data controlling Ihe dividers. 

C> PRETUNE ---
--~~~ ~-------+------..,. f.vf-_~PUT 

REFERENCE 
INPUT 

Unlocked PLL 

UP OOWN 

3 

4 

-Figure 10-4. PLL Locked at Wrong Frequency 

An un locked PLL can be caused by problems inside or outside the I'LL. Troub leshoot this 
problem by working backward from the oscillator as described in the steps below. Numbers in 
the fo llowing text identify items in Figure 10-5. 
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I. The loop integrator's output voltage (I) should be attempting to tune the osc illator to the 
correct frequency. 

a. The voltage at ( I) should increase as the frequency increases on the fo llowing PLLs: 

YTO PLL 
Reference PLL 
Sampler PLL 

A 14Jl7 p;n 1 (YTO LOOP ERROR) 
A 15J 502 p;n 3 (L03 ERR) 
A 15J200 p;n 13 (OFL ERR) 

b. The vo ltage at (I) shou ld increase as the frequency decreases on the fo llowing PLLs: 

Main Ro ll er PLL 
Offset Roll er PLL 
Transfer Roller PLL 

A14 U1I5B p; n 7 (MA INSENSE) 
A14UI11A p;n 1 (OFFSENSE) 
AI1UI26;\ p;n 1 (XFRSENSE) 

______ .~ .. ~>~P~R'~T~U~NE~----._t_--------~~ 

2 

REf 

Figure 10-5. Unlocked PlL 

OUTPUl 

SKI 105 

2. If the integrator's output voltage changes in the manner described in step I, the problem 
is externa l to the PLL. For example, the pretune DAC could be faulty. If the integrator's 
output voltage appears incorrect, con finn thai the pulses Ollt of Ihe phase detector (2) are 
atte mpting to tune the osc illator in the correct direction. 

3. If the phase detector's output is bad, check the inputs to the detector (3). One input 
shou ld be higher in frequency than the other; this should match the phase detector 
ou tpu ts. 

4. Confinn proper power levels for the signals at the input to the "N" dividers (4), the 
reference input (5), and the loop's feedback path (6). 
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Frequency Span Accuracy Problems 
The HP 8560A employs lock-and-roll tuning to sweep the 1st LO. The 1st LO is locked to the 
start frequency immediately after the previous sweep has been completed. The 1st LO is then 
unlocked, and, when a trigger signal is detected, the 1st LO sweeps (rol1s). 

When there is a considemble delay between the end of one sweep and the beginning of the 
next, the actual 1st LO start frequency may differ from the locked start frequency. This stan 
frequency drift will be most noticeable in a 1.01 MHz LO span (the narrowest FM coil span). 
This drift is not noticeable in ei ther Free Run or Line Trigger modes. 

The sweep signal is applied to different osci llators in the synthes izer section depending on the 
desired first-LO's span (due to harmonic mixi ng, this is not necessarily the same as the span 
sen ing of the analyzer). Refer to Table 10-6 fo r a list ing of sweep-signal destinations versus 
First LO spans. 

Sweeping the Roller Osc il lator's Offset Osci llator PLL results in sweepi ng the YTO's FM 
coil. There is a one-to-one relationship bet\veen the roller-oscillator's frequency span and the 
firs t-LO's span. 

Table 10-6. Sweep Signal Destination versus Span 

First LO Span Sweep Signa t Destination 

>20 MHz All VTO 's Mai n Coil 

1.01 MH, to 20 MH All VTO's FM Coil 

1.0 1 kH z to 1 MH, Main Roller Oscillator 

< 100 kHz Offset Roller Osci llalOr 

Determining the First LO Span 

The first-LO's span depends on the spectrum anal yzer's harmonic-mixing number. Use the 
following steps to deleml ine the first- LO's span: 

I. Read the span selli ng displayed on the HP 8560A. 

2. Determine the harmon ic-mixing number from the info rmation in Tab le 10-7. 

Table 10·7. Hannonic Mixing Number versus Center Frequency 

Ce nter Frequency Harmonic Mixing Number 

1 kH z to 2.9 CHz I 

18 CHz to 325 CHz 6 through 52 

depending upon 

lock harmonic 

selected 
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3. Use the following equation to detennine the first-La span used. 

Display's Span Setting 
First La Span = .,,-----,o=-""'''''=--=='--''''''=---c,---.,­

Current Sand's HamlOn ic Mixing Number 

4. Refer to Table 10-6 to detennine the circui t associated with the span. 

Confirming Span Problems 

I. If all first- La spans or only first-La spans of 1.0 1 MHz or above are affected, perfonn the 
YTO Adjustment procedure in Chapter 2. 

o. On the HP 8560A press (CAL), REA LIGN LO t IF, and retest all spans. 

b. If the VTO Adjustment has sufficient range and on ly La spans of 1.0 1 MH z or above 
are faulty, test VTO linearity by perfomling step c. 

c. Test the span in question at different center frequencies in the same band. If the span 
accuracy changes significantl y (2% or more), suspect the All VTO. 

2. If only first-La spans of I MHz or less are faulty, suspect A14 's Roller Oscillator PLL 

3. If there are several spans in the main coil, FM coi l, and roller span ranges affected, suspect 
A14 's Span attenuator. 

YTO Main Coil Span Problems (LO Spans >20 MHz) 

For VTO Main Coi l spans, the VTO is locked at the beginning of the sweep and the sweep 
ramp is summed into the Mai n Coil Tune Driver. 

I. Perform the VTO Adjustment procedure in Chapter 2. If the VTO Adjustments cannot be 
perfomled, continue with step 2. 

2. Set the HP 8560A to the following settings: 

START FREQ 
STOP FREQ 

..... . .. 10 MHz 
..... 2.9 Gil, 

3. Verify that a -1.2 V to -4.8 V ramp (approximate ly) is present at Al1U331 pin 2. 

4. If this ramp is not present, troubleshoot the Main / FM/ VeO Sweep Switch. See function 
block G of AI4 Frequency Control Schemat ic (sheet 2 of 5). 

5. Measure the output of the Main Coil Tune DAC at A14J 18 pin 3. At the frequency 
settings of step 2, this should be -2.49 V. If the voltage is nO( -2.49 V, troubleshoot the 
Mai n Coi l Tune DAC. See function block C of Al4 Frequency Control Schematic (sheet 2 
of 5). 
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YTO FM Coil Span Problems (LO Spans 1.01 MHz to 20 MHz) 

In YTO FM Coil spans, the YTO loop is locked and then opened whil e the sweep ramp is 
summed into the FM coil. FM spans are adjusted by changing the sensitivi ty of the FM coil 
driver. 

I. Perfonn the YTO Adjustment procedure in Chapter 2. If the YTO adjustments cannot be 
performed, continue with this procedure. 

2. Set the HP 8560A to the fo llowing setti ngs: 

CEN T ER FREQ 
SPAN 
SWEEPTIME 

.300 MHz 
.. 20 MHz 

50ms 

3. Check for the presence of a 0 V to - 10 V sweep ramp at A14J15 pin 14 (input to the 
Main / FM /VCO/Swecp Switch). Refer to function block G of AI4 Frequency Control 
Schematic (sheet 2 of 5). 

4. Check for the presence of a 0 V to +5 V sweep ramp at A14U405 pin 6 (YTO FM Coi l 
Driver). Refer to function block N of AI4 Frequency Control Schematic (sheet 2 of 5). 

5. Check the state of the Main/FM/VCO Sweep Switches as indicated in Table 10-8. 

6. The rest of the procedure troubleshoots the YTO FM Coil Driver. Refer to function block 
N of AI4 Frequency Control Schematic (sheet 2 of 5). 

Table 10-ll. Settings of Sweep Switches 

Switch 
I 

Swi tch State Switch Control Line Control Line State 
(Pm #) (TTL) 

U3 1Si\ Open 1 High 
U318C Open 9 High 
U3 18D Closed 16 Low 
U324A Closed 1 High 
U324B Closed 8 High 
U324C Open a Low 

7. Set the HP 8560A to the following settings: 

CENTER FREQ .. 300 MHz 
SPAN .... ... ... ..... ... ........................ ... ... . . . . . . ... . o Hz 

SING LE TRIG .... 

8. On the HP 8560A press (SAVE l, SAVE STATE, STATE O. 

9. Remove jumper A14J23 and connect a de voltage source to A 14J23 pi n 2. 

10. Connect a microwave frequency-counter or spectrum analyzer to tile HP 8560A's 1ST LO 
OUTPUT. 

11. Set the dc-voltage source's output for 0 Vdc and note the 1st LO frequency. 

12. Set the dc-voltage source's output for + 10 Vdc. The 1st LO frequency should increase 
approximate ly + 15.6 MHz. 
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13. The voltage at A14 U332 pin 2 should be approx imately 19% of the voltage at A I4523 
pin 2. 

14. If the 1st LO frequency did not change in step 12, set the HP 8560A's (LINE) switch OFF 
and disconnect WID from A14J3. 

15. Place a jumper between A14J3 pins 9 and 10 and set the (LINE) switch ON. 

16. On the HP 8560A press (RECALL], STATE, STATE O. 

17. Repeat steps 6 through 13. 

18. If the voltage at U332 pin 2 is correct with A14J3 pins 9 and 10 shorted, but was 
incorrect with WIO connected, the YTO FM Coil is probably open; replace the All YTO. 

19. Rep lace j umper Al1J 23. 

Roller Oscillator Span Problems (LO Spans ::; l MHz) 

The following procedure troubleshoots problems with the Roller Osc illator PLL's Ma in 
Oscil lator ( 101 kHz to 1 MHz) and Offset Osci llator (::; 100 kHz). 

1. Set the liP 8560A to the following settings; 

CEN T ER FREQ 
SPAN 

• •• • • • •• • •• • 0 . .. ......... 300 MHz 
. .. . .. . . ... . ··· · .. 1 MHz 

RES BW 
VIDEO BW 
SWEEPTIM E ... 

. . . . .. . .. .. • . . . . .... . . .. . .. . .. .. . .. . . . . . . 10 kHz 
. . . . . . . . . 10 kHz 

..50ms 

2. Set an osci lloscope to the settings listed below and monitor A14JI7 pi n I. The wavefonn 
should look similar to Fi gu re 10-6. 

Amplitude Scale . 
Sweep Time. . .... .. . ...... . . . .. . . .. . . . .... . .. . . 0 • •• •• • 

.250 mV/div 
' .. 50 ms/div 

Graph r 1 1 250 mV/d ' v o 00 v so 00 ms/d'v o 000 s 
1 . 

X S elec t ed 

.... ., -. 
, .. ,0 "" 1/ I , Curs o r )( 

484 mV 
o . 0 0 s / I 

Cu r so r (I 

484 mV 

'- _«. "LOC" '" 
o . 0 0 s 

Cur so r 0-" 
o 00 y 

o 00 s 

SKll0G 

Figure 10-6. Input to YTO FM Coil Driver 
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3. If A 14J 17 pin I does not appear to be correct, verify that the sweep ramp is reaching the 
Main / FM/VCO Sweep Switch as follows: 

Note 

Change the oscilloscope's amp litude sca le to 1.25 V / div and monitor the A14J 15 pin 14. 
The wavefonn should he a 0 V to ·1 0 V sweep of 50 ms duration. See Figure 10·7. 
Check fo r a 0 V to ·10 V ramp at A14J15 pin 13. Refer to funclion block H of AI4 
Frequency Contro l Schematic (sheet 2 of 5). 
Check that state of the Main / FM/ VCO Sweep Swi tches as indicated in Table 10·9. 

Switches U32-1A and U318C can change the polarity of A14U404B. This 
allows the Roller Oscillator 10 sweep backwards when the YTO is locked to 
a lower sideband of a Sampling Osci llator's comb tooth. The YTO always 
sweeps forward (lower frequency to higher frequency), but the Roller Oscillator 
sometimes sweeps backwards (h igher frequency to lower freq uency). The FREQ 

DIAGNOSE menu wi ll indicate a negative Main Roller frequency in this instance. 

So u r ce [ Chon 1 I [- Slope I 
- 2 . 500 y Leve l ( Ad j ust 

Pr obe ( 1: 1 

Graph ( 1 

X S elec ted 

Cursor X 

484 mV 

0.00 s 

,. .. 
i 

1 25 v/c;y .. -

Aulo Scale ( Enabled 
O n Eve n t 0000 1 
Coupli ng Cdc 1 CI ." 

5 00 V 50 00 / d m, ," o 000 , 

, 

CU'50r 0 
) -, 

':84 mV 

0 . 00 s 

Curior O-X 

0 . 00 Y 

o 00 s ... , 

Figure 10-7. Input to MainjFM/VCO Sweep Switch 

Table 10·9. Settings of Sweep Switches 

Switch Switch State Switch Control Line 
(Pin #) 

U318A Open 1 

U3 18C Open 9 

U3 180 Open 16 

U324A Closed 1 

U324B Closed 8 

U324C Closed 9 

$1(' 10 ' 

Control Line State 
(TTL) 

High 

High 

High 

High 

High 

High 
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4. Set the HP 8560A to the following settings to open U324A and close U418C. Th is in verts 
the waveform at A1 4J 15 pin 13. 

STA RT FREQ 
SPAN 

.. . .... . ..... ..... .. 678.8 MHz 
.... . 1 MHz 

5. The wavefonn at A14J15 pin 13 should be a ramp from 0 V to -1 0 V. 

6. Set the HP 8560A to the followi ng setti ngs: 

CE TER FREQ 
SPAN . . 

. .. .... .. .300 MHz 
. . ....... .. ... ... 1 MHz 

7. Monitor the output of A 14J304 ROLLER TST with another spectrum ana lyzer and check 
that the Roller Oscillator is sweeping from 94.2 to 95.2 MHz. 

8. If spans :S 100 kHz are faulty, troubleshoot the Offset Oscillator circuits as follows: 

Note In LO spans ~lOO kH z, the Roller Osc illator PLL's Offset Oscillator is swept. 
The Main Roller Oscillator remains locked to the Offset Osc illator'S frequency 
divided by 100. ( In a 100 kHz span, the Offset Oscillator rolls 10 MHz while 
the Main Roller Oscillator ro lls 100 kllz. The YTO is locked to the Mai n 
Roll er Osci llator and also ro l1s 100 kHz. ) 

If the sweep ramp is correct at A1 4Jl5 pin 13, but the Roller Oscil lator is not sweeping 
properly in spans ::;100 kH z, troubleshoot the Offset Osci llator Sweep/ Hold circui t. 
Refer to fu nction block AD of AI4 Frequency Control Schematic (sheet 5 of 5). 
If the Offset Osci llator Sweep/Hold circuit is operati ng properly, Replace the A14AIOl 
Offset Osc illator. Refer to Funct ion Block AE of AI4 Frequency Control Schematic 
(sheet 5 of 5). 

9. If all LO spans ::;1 MHz are fau lty, troubleshoot the Ma in Roller Sweep/Hold switches. 
Refer to fu nction block AM of AI4 Frequency Control Schematic (sheet 5 of 5). 

Note The switching network, U1l6AjC/ D, and QlOl , determi nes the Main Roller 
Oscillator's voltage source. When the osc illator is locked, U l16A is closed 10 

apply the PLL error voltage to the osc illator. When the osc illator is swept, 
U1l6A opens and U1l6C closes apply ing the span ramp to the oscillator. 
U l 16D also closes providing the same impedance to ground as during the lock 
mode 

10. If the spans are still fa ulty, refer to " Unlocked Roller Osci llator PLL" in this chapler. 
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First LO Span Problems (All Spans) 

I. Set the HP 8560A to the following settings: 

CENTE R FR EQ 
SPAN ......... . 
RES BW 
VIDEO BW 
SWEEPTI ME ... 

.... .. . .. . .. ... . ......... .300 MHz 
' .. 1 MHz 

··· . . 1 MHz 
.... 1 Mllz 

..... 50ms 

2. Check that there is 0 V to +10 V ramp of 50 ms duration at A14J15 pin IS . 

3. If a scan ramp is not present, refer to "Sweep Generator" in this chapter. 

4. If there is a 0 to -10 V ramp at A14J15 pin 14, the fault is probably in the 
Main / FM/VCO Sweep Switch. See function block G of AI4 Frequency Control Schematic 
(sheet 2 of 5). 

5. Check that there is a 0 V to + 10 V ramp at U325 pin I. The analyzer's ADC obtai ns 
informati on about the sweep from thi s node. 

6. Continue with step 7 to check the Span Attenuator. See Function Block M of AI4 
Frequency Control Schematic (sheet 2 of 5). 

7. With the analyzer set to the settings in step I, mon itor A 14 U323 pin 6 wi th an 
osci lloscope. A 0 V to -10 V ramp shou ld be present. 

8. Change the HP 8560A's span to 500 kHz and check for a 0 V to -5 V ramp at 
6. 

U323 pin 

9. Change the HP 8560A 's span to 200 kHz and check for a 0 V to -2 V ramp at U323 pin 
6. 

10. Set the H P 8560A to the following 

START FR EQ . ..... . 
STO P FREQ 
SWEEPTI ME .... 

settings: 

..10 MHz 

. 2.9C H1. 
. . .. BOms 

I I. Monitor A14J 15 pin 14 for a 0 V to -9 V ramp. Switches U317A, U317 B, and U317 D 
should be open and U317C should be closed. 

12. Change the HP 8560A's SPAN to 365 MHz and check for a 0 mv to -900 mV ramp at 
A14J15 pi n 14. Switch U3 l7C should be open and U31 7D closed. 

13. Change the HP 8560A's SPAN to 36.5 MHz and check for a 0 mV to -90 mV ramp at 
A14J1 5 pin 14. Swi tch U317B should be open and U317A closed. 

14. Check the Sweep Generator' s Current Source with the following steps (function block K of 
Al4 Freq uency Control Schematic). 

15. Set the HP 8560A to the followi ng seuings: 

CENTE R FREQ 
SPAN . . ..... . ..... . . . ... . . 
SWEEPTIME. . ...... .. .... ... ..... . 

........ 300 MHz 
···· . . 1 MHz 

. ...... 50ms 

16. Use a DVM to mon itor the voltage at A14J18 pi n 4. The voltage should measure 
approxima te ly -8.45 Vdc. 
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17. Sel the HP 8560A 's sweep time to 100 ms. The voltage at J 18 pin 4 should measure 
approx imate ly -4.21 Vdc. 

18. Set the HP 8560A's sweep time to 200 ms. The vo ltage at J 18 pin 4 should measure 
approx imately -2. 1 Vdc. 

19. The ana log switches and comparators should be set as listed in Table 10-10. 

20. Check that U312D opens when the sweep lime is set to 2 seconds. 

21. Check that U3 128 and U312C close when the sweep time is set to 20 seconds. 

Table 10-10. Settings for Switches and Comparators 

Sweep Time Switch Switch Switt'h Co mparator Co mparator 
U312B U312C U312D U319A Pin 1 U319B Pin 7 

200 ms Open Open C losed High High 

2, Open Open Open High High 

20 , Closed Closed Opcn High High 
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Unlocked YTO PLL 

Operation 

The All YTO is locked to two other oscillators, the Roller PLL's Main Osci llator and the 
Offset PLL's Sampling Osci llator. For LO spans of 1.01 MHz and above, ei ther the FM or 
Main Coil of the YTO is swept directly. For LO spans of I MH z and below, the Roller PLL's 
Main Osc illator is swept. The Sampling Oscillator remains fixed-tuned during all sweeps. 

The output of All YTO feeds through the A 7 LO Distribution Ampl ifier (LODA) to the 
A15A2 Sampler. The Offset PLL's Sampling Oscillator, which drives the sampler, osci llates 
between 280 and 298 MHz. The sampler generates hannonics of the Sampling Oscillator and 
one of these hamlOnics mixes with the YTO frequency to generate the Sampler IF frequency. 
As a result, the frequency of the Sampler IF is detenn ined by the following equation: 

FIF = FYTO - (Nx F'sAMP) 

Where: 

F IF is the Sampler IF 

FY-ro is the YTO's frequency 

N is the desired Sampl ing Osci llator hannon ic 

FSAMP is the Sampling Oscillator frequency 

Noti ce thai FIF can he posili ve or nega ti ve dependin g upon whether the Sampling 
Oscillator hannonic used is below or above the YTO frequency. Of course, the actual 
Sampler IF is always positi ve, but the sign is carried along as a "bookkeeping" function 
which detennines wh ich way to sweep the Roller Oscillator (up or down) and what polarity 
the YTO error voltage should have (posi ti ve or negative) to maintain lock. 

To check if a negative Sampler IF is selected, press [CAL), MORE, FREQ DIAGNOSE , 

MA IN ROLLER. If the Main Roller Oscillator frequency is positive, the Sampler IF is also 
pos iti ve. A negati ve Ma in Roller frequency ind icates that th e Sampler IF is negative. 

Notice that the polarity of the YTO loop error voltage (YTO LOOP ER ROR) out of 
the YTO Loop phase/frequency detector changes as a function of the polarity of the 
Sampler IF. That is. for positive Sampler IF's. an increasing YTO frequency results in 
an increas ing YTO LOOP ERRO R signal. For negat ive Sampler IF 's, a decreasing YTO 
frequency results in a decreasi ng YTO LOOP ERROR signal. This implies tha t to maintain 
lock in both cases, the sense of YTO LOOP ERROR must be reversed such that, with 
a negative Sampler IF, an increasing YTO LOOP ERRO R results in an increasing YTO 
frequency. This is accompli shed with error-sign amplifier, A14U328D. This amplifier can 
be firmware-controlled to operate as either an inverting or non- inverting am pli fier. Digital 
control line ER RSGN (from A14U313 pin 12) controls the polari ty of this amplifier. When 
ERRSGN is high, the amplifi er has a positi ve polarity. 

In Roller Spans (LO Spans < I MHz) the YTO rema ins locked to the sweeping Roller 
Oscillator PLL. Thus, the Sampler IF must always equal the Mai n Roller Oscillator 
frequency (conditions for lock). Since the YTO must always sweep up in frequency, for 
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negative Sampler IF's, the Main Roller Oscil lator must sweep from a higher frequency 
to a lower frequency. This is necessary since an increasing YTO frequency decreases the 
Sampler IF for negative Sampler IF's. The opposite is true for positi ve Sampler IF's, 
so in these cases, the Main. Roller Osci llator sweeps more conventionally from a lower 
freq uency to a higher frequency. This implies that the sense of the span ramp sweeping 
the Roller Oscillator PLL must change between negative and positi ve Sampler IF 's. This 
is accomplished by controlling the polarity of the VCO Sweep Driver. The polarity is 
controlled by VCOSGN from A14U425 pi n 12. When VCOSGN is high, the VCO Sweep 
Driver has positive polarity. 

The Main and Offset Roller Oscillators have opposite sense with respect to the YCO 
span ramp (YCO RAMP). A positive-going ramp moves the Mai n Roller Oscillator lower 
in frequency (Main Roller spans) while a positive-going ramp moves the Offset Roller 
Oscillator higher in frequency (Offset Roller spans). Th us the polarity of the VCO Sweep 
Driver depends on whether a Mai n Roller or Offset Roller LO span is selected. 

Tab le 10-11 summarizes the amplifier polarities for the various combinations of Sampler IF 
polarities anti LO spans. 

The YTO Main Coi l Filter is used to improve residual FM in FM spans. See function block 
E of AI4 Frequency Control Schematic (sheet 2 of 5) in the Component-Leve l Information 
binder. Transistors Q304 and Q305 switch the filter (capacitor C36 and resistor R48) 
into the ci rcu it. Transistor Q303 and U333 keep C36 charged during main spans so the 
frequency does not jump when C36 is switch in. 
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Table 10·1 1. Ampl ifier Polarities 

YTO Error veo Sweep ERRSGN VCOSGN 
Sign Amplifier Driver (A14U313 p i n (A14U42S pin 

Am plifier 12) 12) 

Roller's Offset Positive Positive Negative lTL lTL 
High Low 

Oscillator Sampler IF 
Swep t 

Negative Negative Negative TIL Low TIL High 

Sampler IF 

fRoller's Main Positive Pos itive Positive TTL High lTL 
High 

Oscil lator Sampler IF 
Swept 

Negative Negat ive Negative TTL Low TIL Low 

Sampler IF 

FMj Main Positive Positive Does not apply TTL High Does not apply 
YTO Sampler IF 

Coils Swept 

Negat ive NegaTive Doe!'; not apply TIL Low Does not 
apply 

Sampler IF 

Troubleshooting an Unlocked YTO PLL 

I. If the YTO PLL is unlocked, error code 30 1 shou ld be displayed. Place the HP 8560A In 

ZERO SPAN. Figure 10-8 illustrates the si mplified YTO PLL. 

2. Move the jumper on A 14523 to connect pins 2 and 3 (TEST position). Refer 10 

Figure 10-3 for the location of A L4J23. Error code 301 should no longer be displayed. 
(The YTO PLL's feedback path is now open.) 

3. On Ihe HP 8560A, press (CAL). MORE. FREQ DIAGNOSE, and LO FR EQ . The displayed LO 
FREQ is the des ired YTO frequency. Record the YTO 's ca lculated freq uency below: 

YTO Frequency (calcu lated) = _____ -'M Hz 
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4. Measure the YTO frequency at the front-panel's 1ST LO OUTP UT jack and record 
below: 

YTa Frequency (measured) _____ --'M Hz 

r AI4 -FREQ[iENC-YCO';m O-LASSEMS-LV: 
, I 
, J 18_J I 

I J I~4 .. ... IN COI L TUNI NG I 

,,~ I t.: COI L 

, W"' ''G OAC , 
I 
I W> lIj COIL 

CO .. RS£ O"C 

U~ I" (OIL 
f Itl[ O .. C 

I>Oi. LE R 
PLL ' S 

, ~" 
Fill CO IL 
WN ING 

R I _ "C ~ 

9 TO 17 
.~ 

A7 
LO OIST . 
AMP 

c .. eLl A I ~"2 Jl 

r--'-;l5RF- ASSEMBLyl 
~~~'~"~'~' { s '.----- " r I' S" .... LE R 

, , 
~----- ---------

"TOI 
\ SAMPl ER LO DR IVE I 
I . . . ____________ _ 

J J0 4 
• ROL LER TEST 

"PPROX ·30 ~En! 
11310 10$ $_ 
.. ... ,N ROLL ER FREO 

- 1S T 0 OdEn! 113 10 I«i S _ 

WHEN LOC«EO. S~!,!!: 

AS MA IN ROLLER f RED 

Figure 10-8. Troubleshooting an Unlocked YTO PLL 

SK I 108 

5. Calculate the YTO 's frequency error by subtracti ng the frequency recorded in step 3 from 
the frequency recorded in step 4. Record the result below: 

YTa Freq uency Error ______ MHz 

YTO Freq uency Error = YTO Frequency (MEASURED) -YTO Fr~q uellcY(CALCULATED) 

6. On the HP 8560;\ , press MORE, FREQ DIAGNOSE, and MA IN ROLLER. Record the Main 
Roller frequency below: 

Main Roller Frequency _ ____ -'MHz 

7. If the YTO Frequency Error recorded in step 5 is greater than 30 MHz, do the following: 

a. C hec k th e YTO Adjustmen ts us ing the TAM or Ihe procedure in Chapler 2. 

b. Check the YTO DACs using the procedure in steps 41 through 49 below, or using 
Manua l Probe Troubleshooting with the TAM on A 14J l 7 and A 14J 18. 

c. Refer to steps 10 through 34 below. 
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8. If the YTO Frequency Error recorded in step 5 is less than 10 MHz, do the followi ng: 

a. Measure the frequency at A 14J304 . The frequency shou ld be equal to the frequency 
recorded in step 6. If not, refer to "Unlocked Roller Oscillator PLL" in this chapter. 

b. Measu re the input and output levels of the A15A2 Sampler. If the sampler appears 
defective, check the LO drive to the sampler as described in "Sampler and Sampler 
IF." 

c. Refer to steps 35 through 49 below. 

9. If the YTO Frequency Error recorded in step 5 is between 10 and 30 MHz, do the 
following: 

a. Find the Main Roller Frequency in Table 10-12 that matches the frequency recorded in 
step 6. Locate the corresponding acceptable YTO Freq uency Error range in the tab le. 

Note Table 10-12 shows how close in frequency the YTO must be in order to 
phase-lock when the loop is closed. The range is a function of where the 
main roller osc ill ator is tuned. The Main Roller Frequency column (showing 
polarity) indicates whether the YTO frequency is above (+) or below (- ) the 
samp ler's ha rmonic. 

b. If the YTO Frequency Error recorded in step 5 is outside the range li sted in Table 
10- 12, perfonn the following steps. 

i. Check the YTO Adj ustments using the TAM. 

iL Check the YTO DACs using the procedure in steps 4 1 through 49 below or using 
Manual Probe Troubleshooting wi th the TAM on A14J17 and A14J18. 

ii i. Refer to steps 10 through 34 below. 

c. If the YTO Frequency Error recorded in step 5 is wi thin the range listed in 
Table 10-12. 

L Measure the frequency at A1 4J304 . The frequency shou ld be equal to the frequency 
recorded in step 6. If not, refer to "Unlocked Roller Osci llator PLL" in Ihis 
chapler. 

ii. Measure the input and output levels of the A 15A2 Sampler. If the sampler appears 
defective, check the LO drive to the sampler as described in "Sampler and Sampler 
I F" in thi s chapter. 

11 1. Refer 10 steps 35 through 49 below. 
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Table 10-12. YTO Frequency Errors with A14J23 on Pins 2 and 3 

Main R oller Frequency YTO Frequency Error Cain of V 328B 
(with J23 on pins 2 and 3) 

-104 to -93 MHz -10 to +30 MHz - 1 
-93 to -73 MHz -20 to +20 MHz - 1 

-73to-65 MHz -30 to +10 MHz - 1 

+65 to + 73 MHz -10 to +30 MHz +1 

+ 73 to +93 MHz -20 to +20 MHz + 1 
+93 to $ 104 MHz -30 to + 10 MHz + 1 

10. The 1st LO's pretuned frequency must be sufficient ly accurate for the YTO loop to 
acquire lock. The 1st LO's ampli tude must be sufficient to drive the A15A2 Sampler. 
Perfonn the YTO Adjustmen t procedure, particu larly the YTO Main Co il adjustments. 
(If available, use a synthesized microwave spectrum analyzer instead of the microwave 
frequency counter specified in the adjustment procedure.) 

I I. If the YTO's main coil can not be adjusted, proceed to step 33 to troubleshoot the Main 
Coil Coarse and Fine DACs and Main Coil Tune DAC. 

12. The front-panel's 1ST LO OUTPUT should measure between +14.5 and + 18.5 dBm in 
amplitude. (>+ 12.5 dBm if Option 002 is presen t.) 

13. If the 1ST LO OUTPUT amplilUde is out of the specified range, perfoml the First LO 
Distribution Amplifier Adj ustment procedure. Refer to Chapter 2. 

14. Set the HP 8560A to the following settings: 

CE NT ER F REQ . ...... . .............. 300 MHz 
SPAN . . ..... . ...... . ..... . ..... ... . . .... . ..... . . . ..... . ......... 0 Hz 

15. Monitor the Roller Oscillator P LL's output at A14J304 (ROLLER TST) with a 
synthesized spectrum analyzer such as an HP 8568A/ B or HP 8566A/B. Refer to function 
block AQ of AI4 Frequency Control Schematic (sheet 5 of 5). 

16. The sigl1al at AI4J304 (ROLLER TST) should measure approximately -30 dBm at 
94.7 MHz. 

17. If a problem exists only at particular CENTER FREQ and SPAN setti ngs, determine 
the desired Roller Oscillator frequency by pressing [CAL), MORE, FREQ DIAGNOSE, 

MAIN ROL LER and setting the HP 8560A to SING LE trigger mode. 

18. If the Roller Osci llator frequency is not correct, refer to "Unlocked Roller Oscillator PLL" 
in this chapler. 

19. Set jumper A14J23 

CENT ER FREQ 

to the TEST poSition and set the HP 8560A to the following settings: 

. . . 2.9G Hz 
SMN .......................... . ..... •.......... • ... ........ 0 Hz 

20. Disconnect cable W34 from AI5A2J 1. 

2 1. Use a power meter to measure A7 LO DA's sampler-drive output at the end of W34. The 
power should measu re greater than -9 dBm. 
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22. Place jumper A14J23 in the NORMAL position and reconnect W34 to A15A2Jl. 

23. Set the HP 8560A to the following settings: 

CENTER FREQ 
SPAN .... 

... 300 MHz 

...... 0 Hz 

24. Place jumper A 14J23 in the TEST position. 

25. Disconnect W32 from A15JlOl. Monitor the Sampler IF output (A 15JI0l, SAMPLER 
IF) with a synthesized spectrum analyzer such as an HP 8568A/ D or HP 8566A/B. 

26. The Sampler IF should measure between 74 MHz and 114 MHz at -15 dBm to +2 dBm. 
If the signal frequency or amplitude is incorrect, refer to "Unlocked Offset PLL" in this 
chapter. 

27. Set jumper A14J23 in the NORMAL pos ition. Reconnect W32 to A15JI01. 

Note The All YTO has an initial pretune accuracy of ±20 MH z. However, 
when the Roller Osci llator frequency is <73 MHz, this is changed to 
+30/ -10 MHz. If the Roller Oscillator is >93 MHz, the accuracy is changed 
to +lO/-30 MHz. This is done by changing the Main Coi l Coarse DAC to 
keep the Sampler IF within the acquis ition range of the YTO Loop. When 
dealing with the Sampler IF and an unlocked YTO, the same frequency 
differences apply to the Sampler IF. 

28. Set the HP 8560A to the following settings: 

CENTER FREQ 
SPAN 

..... ... . ..... ........ .. .... 300 M Hz 
... . ..... . ...... . ... 0 Hz 

29. Connect an RF signa l-generator's output to A14J501. Set the signal generator to the 
following settings: 

Frequency 
Amplitude .. 

30. Monitor AI4J17 pin 1 wi th a DVM or osc illoscope. 

... 84 MHz 

. ... OdBm 

31. As the signal generator's frequency is increased to 104 MHz, the voltage at A14J17 pin I 
should change from fS.2 to -8.2 Vdc ± l V. 

32 Set the signal generator to the followi ng settings and repeat step 23. 

Frequency 
Amplitude 

.... . .............. 84 MHz 
.... . .. .. . .. . . . . .. .. . ... . . .. . .. ... ... . . . .. .. . . . .... -15d Bm 
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33. If the voltage monitored in step 23 is correct with a 0 dBm output but not with -15 dBm 
output, suspect A l 4U201 or A14U202. If the voltage does not change, check the YTO 
PLL Loop's divide-by-two circu its as follows: 

Note 

Set the signal generator fo r an 80 MHz output. 
Measure A14U203 pi n 2 with an active probe and a spectrum analyzer. The signal 
should be approx imately 0 d Bm (ECl levels) and 47.35 MHz (94.7 MHz Main Roller 
Frequency div ided by two). 
The signal at A1 4U205 pin 2 should measure 40 MHz at approximate ly 0 dBm . 

A1 4U205 is turned off duri ng YTO FM coil sweeps (LO spans between l.OI 
and 20 MHz) . 

34. Pl ace jumper A 14J23 in the ORMAL pos ition and connect W32 to A14J501. 

35. Steps 27 through 31 verify that the YTO-Ioop error voltage is reaching the FM coi l. Refer 
to function blocks Nand 0 of Al4 Frequency Control Schematic (sheet 2 of 5) in the 
Component-level Information binder. To troubleshoot the YTO FM Co il Driver, refe r to 
step 6 of "First lO Span Problems ( I MHz to 20 MHz)." 

36. Remove jumper A14J23 and connect a dc power supply to A1 4J23 pi n 2. Set the dc 
power supply to +7.5 Vde. 

37. Verify the nomina l test-po int voltages listed in Table 10-13. 

38. Change the input voltage to -7.5 volts and re-verify that the voltages listed in 
Table 10-13 are the same except for a change in polarity. 

39. The Ma in-Loop Error-Voltage Driver has a gai n of either 1.5 or 15; the analyzer's 
fi nnware controls the gain during the locking process. The error VOltage is read by the 
AOC on the A3 Interface assembly. U324 D calibrates out any offsets from true ground. 
A14U326A inverts the sense of the YTO loop to lock the YTO on lower sampler-sidebands 
(YTO frequency ( (sam pler freq uency xsam pler harmonic)). The Ma in Roller frequency 
indicated in the FREQ DIAGNOSE menu wil l be negative in th is situation. Changing the 
CENTER FREQ to 678.8 MHz with a SPAN of 0 Hz will change the switch setti ng of U326A 
and invert the voltages listed in Table 10-13. 

Table 10-13. Voltages in FM Coil and Main Loop Drivers 

Measureme nt Po in ts Voltages 

A14U405 pin 6 +2 .8 Vdc 

A14U322 pi n 2 o Vdc 

A1 4J 17 pin 4 >+ 12 Vdc 

40. Place jumper A 14123 in the TEST position. 
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41. The Main Coil Coarse and Fi ne DACs correct any initial pretune errors in the YTO main 
coi l. The DACs adj ust the FM-coil current to zero before any sweep begins. Refer to 
function block I of AI4 Frequency Control Schematic (sheet 2 of 5). 

42. Set the HP 8560A to the senings listed below. These set both DA Cs to 128 (the DAC 
setting range is 0 to 255). 

CEN T ER FR EQ 
SPAN 
TR IG 

... 300 M Hz 

. .. . . 0 Hz 
. ... . . ... CONT 

43. Verify the voltages listed in Table 10-14. 

Table 10-14. Main Coil Coarse and Fine DACs Voltages 

Measurement Points Voltages 

A I'Ul7 pin 2 -7.0 Vd, 

A14J17pin 3 -7.0 Vd, 

A1 4J l7 pin 5 +8. 1 Vd, 

44. Pl ace jumper A 14J23 in the NORMA L position. 

Note The All YTO has an initial pretune accu racy of ±20 MHz. However, when 
thc Roller Oscillator frcqucncy is <73 MHz Ih is is changcd to +30/ -10 MHz. 
If the Roller Oscillator frequency is > 93 MHz, the accuracy is changed to 
+ 10/ -30 MHz. This is done by r.:hanging the Main Coil Coarse DAC to keep 
the Sam pler IF within the acqu isiti on range of the YTO Loop. When dea ling 
with the Sampler IF and an unlocked YTO, the same frequency differences 
apply 10 the Sampler IF. 

45. Set the HP 8560A to the following setti ngs: 

CEN TER FREQ 
SPAN 

46. Place jumper A 14J23 in the TEST pos ition . 

............. • •........ •. 300 M Hz 

..... . •..........•.......... 0 Hz 

47. Measure the output of the Main Coi l Tune DAC (A14J IB pin 3) with a DVM. 
Refer to function block C of AI4 Frequency Contro l Schematic (sheet 2 of 5) in the 
Component-Level Infonnation binder. 

48. If the HP 8560A's center frequency is 300 MHz, the voltage al A1 4J1 8 pi n 3 should 
measure -3.35 V ± 0.25 V. The voltage may also be determined from the fo llowing 
equ at ion: 

v = -(1st LO Frequen,y-2.95 Gllz)x2.654V f Gli z 

49. The voltage at A14 U330 pi n 2 should measure 3.4 V ± 0.2 Vdc. This represents a current 
sett ing the YTO to approx imately 2.95 GHz. 

Synthesizer Section 10-31 



Unlocked Roller Oscillator PLL 

Operation 

The Roller Oscillator is used in the HP 8560A as a reference for the 151 LO phase-lock loop. 
It provides the 25 Hz start-frequency resolution for the 1 SI LO, and is the means by which the 
1st LO is swept in LO spans of I MHz or less (Roller spans). [t is composed of the fo llowing 
three separate phase- lock loops: 

Offset Oscillator PLL 
Tra nsfer Oscillator PLL 
Main Osci llator PLL 

These three PLLs operate together to produce an output frequency in the range of 65 MHz to 
104M Hz selectable in 25 Hz increments. The output frequency can be swept (increasing or 
decreasing) over a selectable 2.5 kHz to I MHz range. 

To dctennine the Roller frequency for any given center frequency, press (CAL). MORE , 

FREQ DIAGNOSE, and MAIN ROLLER. The MA IN ROLLER frequency displayed is the 
frequency that will be measured at A 14J304 ROLL ER TST with the HP 8560A in zero span . 

Note Because the three Roller loops are all interdependent, an error message 
displayed on screen might not be the primary cause of the fa il ure. Be sure to 
query the error message buffer for all encountered errors by pressing (RECAll ), 

MORE, RECALL ERRORS and using the knob or step keys to scroll through all 
encountered errors. The freq uency displayed for the Offset Roller using the 
above procedure is the Offset Roller frequency /100. 

During the LO A DJUST sequence perfonned at power-on, pretune- DAC-va lues for Roller 
Oscilla tor frequencies, spaced 2 MHz apart, are determined and stored. Pretune-DAC-va lues 
fo r freq uencies locked during instrument operation are interpo lated from these calibration 
values. Tuning sensitivi ti es for the Ma in and Offset Rollers are determined and used to adjust 
the Ro ller Span AUenuator DAC Ul14B to improve span accuracy. 

Confirming an Unlocked Condition 

I. Set the HP 8560A to the following setti ngs : 

CENTER FREQ ... 300 MHz 
SPAN .... .. . . .. . ....................... 0 Hz 

2. Connect A14J304 ROLLER TST to the input of a synthesized spectntm analyzer and vIew 
the Roller Osci llator output at 94.7 MHz. 

Note If a synthesized spectntm analyzer is not available, connect A 14J304 to the 
input of a 20 dB gain amplifier, such as an HP 84473. Connect the output of 
the amplifier to the input of a frequency counter. 
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3. If the Ro ller Osci llator measures a stable 94 .7 MHz, the Roller Osc illator PLLs are 
probab ly locked. 

4. If the Roller Oscil lator is off-frequency or unstable and no error message is displayed, check 
Roller MUX U305, Ro ller MUX Amplifier U328, and MUX Gain Control Swi tch U328B. 
Refer to function block AG of AI4 Frequency Control Schematic (sheet 5 of 5). 

Note Although J304 is the output of the Main Roller Osci llator, an unstable signal 
here does not necessarily mean the Main Roll er Osci llator is unlocked; the 
Main Ro ller Oscillator will track the frequency movements of the other two 
Roller P LLs. 

Offset Oscillator PLL 

The Offset Osc illator PLL prov ides a synthesized frequency in the range of 189 MHz to 
204 MHz in 2.5 kHz steps. This frequency is d iv ided by 100 to prov ide a 1.89 MHz to 2.04 
MHz signal wi th 25 Hz resolution to the Ma in Osc il lator PLL. It is swept in LO spans S lOO 
kHz. 

I. Confiml an output from the OfT."et Oscill ator at the poi nts listed below. Refer to fu nct ion 
block AE of AI4 Frequency Contro l Schematic (sheet 5 of 5) in the Component- Level 
Informat ion binder. 

A14T " 302 (AI4AlOl) 
U 102 pin 2 

189 M Hz 10 204 M Hz 
189 M Hz to 204 MHz (>-3 dBm) 

2. Measure the Offset Amp and Offset Osc Bias voltages at the fol lowing test points: 

A 14J302 pin 5 (Offset Amp Bias) 
A 14J302 pin 2 (Offset Osc Bias) 

between +2 and + 4 Vdc 
between +7 and +8 Vdc 

3. The oscillator's power level, measured with an act ive probe at TP302, should measure 
- 15 d Bm. 

4. Set the HP 8560A to the fo llowing sett ings: 

CENTE R F REQ 
SPAN 

. .. ........ 300 MHz 
. . . . 0 Hz 

5. Measure the unlocked Offset Oscillator's freq uency at A14TP302. If the frequency is not 
200 MHz ± 10 MHz, short U4 16 pin 14 to ground. Refer to func tion block AD of AI4 
Frequency Control Schematic (sheet 5 of 5) in the Component-Leve l Information binder. 

6. The Offset Osc il lator's frequency should measure 200 MHz ±l MHz. If the frequency is 
not in this range, measure the pretune vo ltage at J302 pin 15. 

7 . If the pretu ne vo ltage is not -5.25 +/-1.75 Vdc, troubleshooU 126B, UU9B, and the 
of(<;et pretune DAC address decoder U302. Refer to funct ion bloc k AF of AI4 Frequency 
Control Schematic (sheet 5 of 5) and funct ion block B of AI4 Frequency Control 
Schematic (sheet 2 of 5) in the Compone nt-Leve l Information bi nder. 

8. Remove the short from U4 16. 
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Note If the Transfer Roller Osci llator is locked, the address decoder is not at fa ult. 
Address decoder U302 decodes a single address for both the Offset Oscillator 
Prelune DAC and the Transfer Osc illator Pretune DAC. 

9. If the pretune voltage is within the range listed in step 7, the Offset Oscillator is probably 

at fau lt. 

10. Measure the Offset Oscillator's frequency at A14TP302. If the frequency is not 200 MHz 

±IO MHz, connect a frequency counter to UIOI pin 3 (using a x l0 osci lloscope probe). 
Place the counter in the hi gh-input impedance fun ction. 

II. Set the HP 8560A to the following setti ngs: 

CENTER FREQ .. . ...... . .. ...... .. .... . . . ..... 300 MHz 
S PAN .................................... . . ........... 0 Hz 

12. Check that UlOl pin I is high. This indicates that prescaler U101 is in the divide by 128 
mode. Refer to fu nction block AC of AI4 Frequency Control Schematic (sheet 5 of 5). 

13. The signal's frequency al UIOI pin 3 should be the Offset Oscillator's frequency divided 
by 128. The frequency woul d be 1.562500 M Hz if the Offset Osci ll alor was locked at 
200 MHz. 

14. The amp litude of the signal at UllO pin 3 should measure greater than 0.1 Vp-p. 

Note Integrated ci rcuit UllO con ta ins the re ference and veo dividers, phase 
detector and modu lus (pre-scaler) control circu itry. 

1 S. Sel Ihe HP RS60A 10 Ihe following ~etling~: 

CEN TER FR EQ 
SPAN 

.......• . 300 MHz 
.. 0 Hz 

16. Check that there are narrow « 1 Jlsec) pulses 400 Jlsec apart at U 110 pin 18 (reference 
di vider output) and UllO pin 15 (YCO divider output). Refer to function block AC of 
AI4 Frequency Control Schematic (sheet 5 of 5). 

17. Short A14AIOl pin 14 of the Offset Osc illator to A14AIOl pin 20. This sets the Offset 
Oscillator's TUNE+ line at + 10 V, setting the Offset Oscillator to its maximum 
frequency. 

18. The error vo ltage measured at UI1I pin I should be greate r than +9 Vdc. 

19. Short A14A101 pin 14 of the Offset Oscillator to ground. The error voltage at Ulll pin 1 
should measure less than -9 Vdc. 

Note Under some unlocked condi tions, the Offset Oscillator loop may appear to 
become unstable. (The error voltage will osc illate wildly.) Th is is nonnal 
behavior brought on by the conduction of zener diodes VR308 and VR309 
which sholt out R336 to improve the lock time. 

20. Remove the shorts from A 14 A 1 0 1. 
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2 1. Set the HP 8560A to the follow ing settings: 

CENTE R FREQ ...... .. ... ... ....... . ...... .. ... .. ........ 300 MHz 
SPAN . . .... . . .. 0 Hz 

22. Check that the voltage at U 11 2 pin 5 is the same as that on U 112 pin 3. 

23. Set the HP 8560A to a SPAN of 100 kHz. 

Note A14U1l2 is a sample-and-hold Ie that stores the phase-lock error voltage 
during offset sweeps (::;100 kH z) . Refer to Function Block AD of AI4 
Frequency Control Schematic (sheet 5 of 5). When the loop is locked, U 11 2 is 
in the hold mode and UI 12 pin 8 should be low. 

24. Trigger a dual-trace osci lloscope from U 112 pi n 8 (OFFHOLD), and observe the 
sample-and-hold action on U 112 pins 3 and 5. 

25. If ERRs 302 or 327 are di splayed and the Offset Osc il lator loop is locked, troubleshoot 
Roller MUX U305, MUX Amp U328, and MUX Gain Control Switch U326 B. Refer to 
function block AG in AI4 Frequency Control Schematic (sheet 5 of 5). 

26. If U305, U328, and U326 B are working properly, suspect a malfunction of the A3 Interface 
assembly or the W2 Control Cable. 

Transfer Oscillator PLL 

The Transfer Oscillator PLL provides a synthesized signal from 65 MHz to 110 MHz in 
50 kH z steps. This signal mixes with the Main Roller PLL's output, produc ing the ro ller IF at 
approximately 2 MHz. The ro ller IF is compared to the Offset Osci llator's divided output to 
phase-lock the main-ro ller osc ill ator. 

I. Use an active probe (or sni ff loop) connected to a spectrum analyzer to test for an output 
from the A14A102 Transfer Osc illator. The amp litude at TP30 1 shoul d be approximately 
-4 d Bm . Refer to function block AI of AI4 Frequency Control Schematic (sheet 5 of 5). 

2. The voltage at A14J302 pin I, XFE R OSC BIAS, should measure +7.5 Vdc ±1 V. 

3. If the Transfer Osc illator's output contains noise sidebands, phase noise, or jitter, 
troubleshoot switches QI02 and QI03 in function block AK and Q I04 in function block 
AN. 

4. Set the HP 8560A to the following settings: 

CENTER FREQ 
SPAN 

... .300 MHz 
. . . .. 0 Hz 

5. If the Transfer Osc il lalor's frequency at TP30 1 is 96.7 MHz ±2 MHz, the oscillator is 
unlocked. Refer to function block AI of AI4 Frequency Control Schemat ic (sheet 5 of 5) 
in the Component-Le vel In forma ti on binder. 

6. If the Transfer Osc il lator frequency is not within the range in step 5, short A14A102 
pin 12. 

7. If the Transfer Oscillator frequency is not 96.7 MHz ± 1 MHz, check that the Transfer 
Oscillator pretune voltage at D02 pin 13 is +13.6 Vdc +1-1.8 V. 
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8. If the pretune voltage is not withi n the range in step 5, check U1l9A, U122A , QI02, Q103 
and the Transfer Osc illator Pretune DAC address decoder, U302. Refer to function block 
AK of AI4 Frequency Control Schematic (sheet 5 of 5). 

9. If the Offset Roller is locked, then the address decoder is correct; U302 decodes a s ingle 
address fo r both the Offset Osci llator Pretune DAC and the Transfer Oscillator Pretune 
DAC. 

10. If the pretune voltage is within the range in step 5, the A 14A 102 Transfer Oscillator is 
probabl y defect ive. 

I I. Remove the short from A14A102. 

12. If the Transfer Oscil lator's frequency, measured at A14TP301 , is 96.7 MHz ±2 MHz, set 
the HP 8560A to the following setti ngs: 

CEN TER FREQ .... ... .. . . 
S PAN ... ..... .... . . . . .. . 

... ... ... .... 87.3 MHz 
.0 Hz 

13. Use a frequency counter!X 10 osci lloscope probe combination to measure the frequency at 
U 127 pin 3. (Place the counter in the high-input impedance mode.) 

14. The measured freq uency should equal the Trnnsfcr Oscillator frequency divided by 32. 

IS. Confirm that U 127 pin I is high. The signal amplitude at U 127 pin 3 is ~ 1 Yp-p. 

16. Set the HP 8560A to the followi ng settings: 

Note 

CENTER FREQ 
SPAN . . 

... ..•. 300 MHz 
. .. . . . . 0 Hz 

Integrated ci rcuit U 124 contains the reference dividers, YCO dividers, phase 
detector, and modu lus (pre-sca ler) co ntro l ci rcuitry . Refer to function 
block AH of AI4 Frequency Control Schematic (sheet 5 of 5) in the 
Component-Level Information binder. 

17. Check for narrow « 1 JLs) pulses 20 JLs apart at UI24 pi n 18 (reference di vider output) 
and pin 15 (YCO divider output). 

18. Short U I26 pin 3 to ground. The voltage at U I26 pin I should be <-9.5 Vdc. 

19. Short U 126 pin 2 to ground. The voltage at U 126 pin I shou ld be +9.5 Vdc. 

20. If ERR 303 is displayed and the Transfer Oscillator loop is locked, troubleshoot Roller 
MUX U305, MUX Amp U328, and MUX Gain Control Switch U326B. Refer to function 
block AG in AI4 Frequency Control Schematic (sheet 5 of 5). 

2 1. If U305, U328, and U326B are working properly, suspect a malfunctioni ng A3 Interface 
Assembly or W2 Control Cable. 
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Main Oscillator PLL 

The Mai n Oscillator PLL provides an output signal in the range of 63 MHz to 106 MH z. This 
signal is the reference to the YTO PLL. The Sampler IF signal from the AI5 RF assembly is 
compared to thi s signal in the YTO Loop providing an error voltage to phase-lock the YTO. 

The Main Osc illator PLL's sample-and-hold function is performed digitally using two OACs, 
U1l3A Coarse Adj ust and U113B Fi ne Adjust. When the Mai n Roller Oscillator is locked 
after retrace and before the start of a Main Roller span, these DACs are adj usted to zero. 
When the PLL error voltage is zero it provides no frequency correction and can thus be 
di sconnected (via switch U1l6A) without affecting the Main Roller frequency. The span ramp 
is then applied to sweep the Main Roller over the desired range. 

Assuming the DACs and their address decoder are working properly, suspect a bad ca li bration 
perfonned in the power-on sequence, an unstable Main Roller loop or Osc illator, or an 
intermittent failure in th e Main Roller PLL circuitry. 

Note Before proceeding with the following steps, confinn that the Roller Oscillator 
PLL 's Transfer Osc illator PLL and Offset Oscillator PLL loops are locked. 

I. Measure the signal power at A14J304 . The signa l should measure greater than -33 dBm. 

2. Measure the signal at A14TP305. The signal 's nominal power should measure -16 dBm. 

3. If the output of A14TP305 is not correct, confinn that the voltage at J303 pin I, Out 
Amp Bias, is between +3 Vdc and +6 Vdc. Refer to function block AO of AI4 Frequency 
Control Schematic (sheet 5 of 5) in the Component-Level Info rmation binder. 

4. Confinn that the voltage at J303 pin 2, Main Osc Bias, is + 8 Vdc ±1 V. 

5. Set the HP 8560A to the following settings: 

CEN TER FREQ 
SPAN . . .. 

. ......... ... .... 300 MHz 
. . . . 0 Hz 

6. Confinn that the voltage at A14A103 pin 14, TUNE+, is +12.6 Vdc +/- 1.4 V. Refer to 
function blocks AO and AN of AI4 Frequency Control Schematic (sheet 5 of 5). 

7. If TUN E+ is within range, short A 14A 103 pin 12 to ground. 

8. Measure the frequency at C345 (lead closest to mixer U I 17) with a frequency counter and 
a x 10 osci Iloscope probe. 

9. If the frequency is not within 94.7 MH z ±l MHz, the Main Roller Oscillator, A14AI03 , is 
probably defecti ve . 

10. Set the HP 8560A to the following settings: 

CENTER FREQ . . . . . . . . . . . . . . . . . . . . ..... .. ...... 300 MHz 
SPAN . . ..... .. ......................... ... ..... . ............ . . .. O Hz 

II. Measure the PLL's IF amplitude at U109 pin I with an oscilloscope and a xlO 
oscilloscope probe. A 50 mV signal at approximately 2 MH z should be obsetved. 

12. If the PLL's U" is not correct, check for Transfer Oscillator drive at Ul17 pin I (- 13 dBm 
nominal drive). 

Synthesizer Section 10-37 



13. If the Transfer Oscillator drive signal is not present, check the XFER AM P BIAS at J303 
pin 3. The voltage should measure +2 Vdc to +4 Vdc. 

14. Check that the voltage at U421 B pin 7 is nominall y -14 Vdc. Diodes CR302 and CR303 
fonn a PIN diode switch that turns off the Transfer Osc illator drive to the mixer in Main 
Roller Spans ( 100 kH z <LO Span ~ 1 MHz). Refer to function block Al of AI4 Frequency 
Control Schematic (sheet 5 of 5). 

15. Check that control signal XFEROSCSW is near 0 V ( U424B pin 5). If XFEROSCSW is 
not near 0 V, check the Roller Interface Latch U401 and its address decoder U303. Refer 
to function block AG of AI4 Frequency Control Schematic (sheet 5 of 5) and function 
block B of AI4 Frequcncy Control Schcmatic (shcct 2 of 5). 

16. If the signal amplitude at UI09 pin I (refer to step II ) is within range and near 2 MHz 
in frequency, measure the signa l wi th an osc illoscope at UI09 pin 7. The voltage should 
nominally be 100 mVp-p. 

17. The wavefonn at UI06 pin 7 shou ld be a square wave with a lower limi t between 0 V and 
+ 0.5 V and an upper li mit between +3 V and + 5 V. Refer to function block AL of AI4 
Frequency Control Schematic (sheet 5 of 5). 

18. The signal at U105 pin I should have a similar wavefonn as VI06 pin 7, but may be 
di fferent in amplitude from the Offset Oscillator Di viders UI03 and U104 . 

19. The Offset Osci llator Di vider, function block AJ, is probably at fault if the signal at V I05 
pin I is not present and the Offset Roller is locked. 

20. If the input signals to the Mai n Roller Phase Detector VI 05 (measured in steps 17 and 
18) are in range, check for nalTOw « 0.1 Jls) pulses 0.5 Jls apan on VI05 pins 2 and 13. 

21. Shan U115B pin 5 to ground and check that U115B pin 7 is nominally -9.1 Vdc. 

22. Shon U 115B pin 6 to ground and check that U115B pin 7 is nom inally +9. 1 Vdc. 

23. If ERR 304 is displayed and the Mai n Oscillator PLL is locked, troubleshoot Roller MUX 
U305 , MUX Amp U328, and MUX Gain Control Switch U326B. Refer to function block 
AG in AI4 Frequency Control Schematic (sheet 5 of 5). 

24. If U30S, U328, and U3268 are working properly, suspect a malfunction of the A3 Interface 
Assembly or the W2 Control Cable. 

25. Remove the jumpers. 

10-38 Synthesizer Section Scans by ArtekMedia => 2011 



Scans by Artekmedia : > 2011 

Unlocked Offset Lock Loop (Sampling Oscillator) 

Operation 

The Offset Lock Loop drives the A15A2 Sampler. The Offset Lock Loop's sampling osc illator 
tunes to one of fifteen discrete frequencies between 280 MHz and 298 MHz. Refer to AI5 
Schemat ic (sheet 3 of 3). Mixer A15U400 mixes the osci llator's output wi th 300 MHz 
from the Reference PLL, producing a 2 MHz to 20 MHz IF signal. The 2 MHz to 20 MH z 
signal is divided down to 2 MHz or 2.5 MHz and compared in the phase/frequency detector 
with the divided-down 10 MHz from the Reference PLL. The phase/frequency detector 
drives a voltage-to-current (V/I) diode switch which drives the loop integrator. Loop 
bandwidth switches vary the loop bandwidth to minimize no ise sidebands. The sampling 
oscillator must produce low noise because the A15A2 Sampler multiplies noise by a factor of 
approximate ly 24. 

Table 10-15 lists the divide ratios and control- line settings fo r each of the 15 discrete 
frequencies to which the Offset Lock Loop may be set. 

Troubleshooting 

I. Use an active probe and spectrum analyzer to confiml the presence of the following 
references to the Offset Lock Loop's input. 

A15TP401 
A15TP408 

300 MHz at +5 dBm 
10 MHz TIL-level 

2. If either of these signals is not correct, refer to "Unlocked Reference PLL" in this chapter. 

3. Force the PLL to unlock by short ing A15X201 pin I to A15X201 pin 5 with a short length 
of wire. 

4. Connect a dc power supply to A 15J200 pin 16. 

5. Monitor A 15TP20 1 with an active probe/spectrum ana lyzer combination . Vary the dc 
supply until the frequency of the sampling oscillator is 280 MHz. 

6. The voltage required to tune the oscillator should measure between +2 Vdc and +8 Vdc. 
If the voltage is out of this range, perform the Sampling Osci llator Adjustment in 
Chapler 2. 

7. Vary the voltage to tune the sampl ing osci llator to 280 MHz. 

8. Use an active probe/spectrum analyzer combination to measure the 300 MHz LO signal at 
the fo llowing test point: 

A15TP402 +7 dBm 

9. If the signal is not measured near the indicated power, troubleshoot the Offset Lock Loop 
Buffer (function block AM of AI5 RF Schematic sheet 3 of 3). 
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Table 10-15. Sampling Oscillator PLl Divide Ratios 

Sampling Cenler Divide TP 406, N Control M Control 
Oscillalor hcq.· Ratio s TP 407t Lines Lines 

Freq. (MH,) (M H,) 
(MH,) 

I INI M I BI I .2 I .3 I .4 I .5 

280.0 389.5 8 4 2.5 hi gh high high high low 

282.5 427 .0 7 4 2.5 low high high high low 

284.0 449.5 8 ; 2.0 hi gh hi gh high low high 

285.0 464.5 6 4 2.5 hi gh lo w hig h high low 

n6.0 479.5 7 ; 2.0 low high high low high 

287.5 502.0 5 4 2.5 lo w low high high low 

288.0 509.5 6 5 2.0 hi gh low high low high 

290.0 539.5 ; ; 2.0 lo w lo w hi g h low high 

292.0 569.5 4 5 2.0 hi gh hi gh low lo w high 

292 .5 577.0 J 4 2.5 low hi g h low high low 

294.0 599.5 3 5 2.0 low high low lo w high 

295.0 614 .5 2 4 2.5 high low low high low 

296.0 629.5 2 5 2.0 high low low low high 

297.5 652.0 I 4 2.5 low low low high low 

298.0 659.5 I 5 2.0 low low low low high 

• To set the Sampling Oscillator to a desired frequency, set span 

to 0 Hz and CEWTER FREq 10 the value listed in the table. 
tThe signals at TP406 and TP407 are TIL levels. 

10. Measure the 280 MHz loop-feedback signal at the follow ing test point : 

A15TP400 odBm 

II. If the feedback s igna l is not near the indi cated power, measure the sig nal at the following 

test points on the feedback path . Refer to fun ctio n blocks AD, AG, and AH of A IS RF 
Sc hematic (sheet 3 of 3). 

A15TP200 
AI5TP201 
A 15TP202 

+7dBm 
+ 17 dBm 
+8 dBm 

12. Meas ure the 20 MHz 10op· IF signal at the following test poin t: 

A15TP401 -6 dBm 

13. If the IF signal is not near the indicated power, troubleshoot the loop mixer (func tion 
block AI). 
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14. Measure the loop· IF signa l at the input to the IF Amp.lLimiter (function block AK): 

U401 pin 2 20 MH z (approximately -6 dBm) 

15. Con finn the presence of a 20 MHz square·wave signal at TP405. The square wave should 
go from +0.6 V to +2.2 v. 

16. Set HP 8560A to the fo llowing settings: 

CENTER FREQ 
SPAN . . .... . 

.... ... . 369.3 MHz 
. ... . .. . .. 0 li z 

17. Use an osci lloscope to confinn the presence of a 2.5 MHz TTL-level signal at TP406. 

18. Con finn the presence of a 2.5 MHz TTL-level signal at TP407. 

19. Force the loop's phase/frequency detector to a lock condi tion by unsoldering one end 
of R436. Res istor R436 is located at the base of Q402 in function block AK of AI5 RF 
Schematic (sheet 3 of 3). This opens the path between the Sampling Oscillator and the 
phase/frequency detecto r. 

20. If the dc power supply is connected to A15J200 pi n 16, di sconnect the power supply. 

21. Connect A15TP406 to A15T P407. Thi s forces both phase/frequency detector inputs to 
the same 2.5 MHz signa l. 

22. Observe the phase/frequency detector outputs, U406 pins 5 and 8, with an osci lloscope. 
Narrow TTL pulses should be present. Pin 5 is nonnally low, pu lsing high, and pi n 8 is 
nonnally high, pu lsing low. 

23. Check the cathode of CR401 with an osc illoscope. With the oscilloscope's input 
ac--coupled, a sawtooth waveform approx imately 5 III Yp· p should be present. 

24. Short C441 with a wire jumper. This changes loop integrator into a voltage follower. 
Refer to function block AB of AI5 RF Schematic (sheet 3 of 3). 

25. The voltage at A15J200 pi n 15 should measure + 1.8 Vdc. Adjust A15R453 PHASE DET 
BIAS if necessary for + 1.8 Vdc. 

26. If the vo ltage at U408 pin 2 is not + 1.8 Vdc, suspect U408. 

27. Check the voltages at the fo llowing poinLs: 

Al5 U408 pin 6 
A15J 200 pin 16 

28. Rcmove the jumpers. 

+2 Vdc (approx imately) 
+2 Vdc (approximately) 
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Unlocked Reference PLL 

Operation 

The Reference PLL's 600 MHz output is generated by a 600 MH z SA WR (Surface Acoustical 
Wave Resonator) Yeo. The SA WR provides a high Q feedback path in the osc illator ensuring 
good phase noise. If the oscillator is ofT-frequency, the phase-lock circuitry is probably 
al fault. If there is no signal present at A15J701 , or if the level is less than -3 dBm, the 
oscillator has failed. Transistor Q703 provides act ive bias for oscillator transistor Q701. 
Transistor Q704 provides act ive bias for 600 MHz buffer ampli fier Q702. Refer to function 
blocks Q and R of AIS RF Schematic (sheet 2 of 3). 

Troubleshooting 

I. If Q70 1 and Q703 are funct ioning, check the bias on varactors CR701 and CR702. The 
varaclors should be reverse-biased between 0 V and 18 V, dependi ng on tune voltage. 

2. If the active devices are functioning properly, check the SA WR by placi ng a 100-ohm 
resistor ac ross U701 pins I and 2. This bypasses the SA WR, but prov ides the equi valent 
loss of a correctly functioni ng SA WR. 

3. If the osci llator begins to oscillate, the SA WR is probably defective. 

4. On the HP 8560A, press !AUX CT Rl I,. REAR PANEL, and 10 MHz INT . 

5. Measuring tune line voltage (L03 ERR) indicates if the Reference Pll is locked. Measure 
the voltage at AI5J502 pin 3. Connect the grou nd lead to A I5J502 pi n 6. 

6. If voltage is not between 0 V and 5.75 V the loop is unlocked and ERR 333 600 UN LK 
should be displayed on the CRT. 

7. If the 600 MHz oscillator is working, the reason for the unlocked condition is either a 
problem in the 10 MHz Reference or a fau lt in the signal path around the loop. 

8. On the HP 8560A, press !AUX CTRl k REA R PANE L, and 10 MHz INT. 

9. Check Ihe 10 MHz reference frequency-accuracy by connecting a frequency counter to 
A15J 301 and veri fy that the reference frequency is 10 MHz ±40 Hz after a 5 minute 
warm-up period. 

10. If a 10 MH z TTL level signal is not present, refer to the " 10 MHz Reference" in 
C hapter I I. 

II. Measure the signal on U504 pin 3 with an oscilloscope. Refer to function block 0 of AI5 
RF Schemat ic (sheet 2 of 3). 

12. Measure the signal at U504 pin II with an oscilloscope. Refer to function block 0 of AI5 
RF Schematic (sheet 2 of 3). 

13. If TTL-leve l signals (approx imately 10 MHz) are not present, check signals backwards 
through the loop to fi nd a fault in the signal path. 

14. Use an osci lloscope to check for 10 MHz Eel level at U503 pin 3. Refer to function block 
X of AI5 RF Schematic (sheet 2 of 3). 
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I S. Measure the s igna ls at the fo llowing test points with an acti ve probe/spectrum an alyzer 
combination such as an HP 85024A/ H P 8566A / B . The signal level at T P70 1 should be 
sufficient to drive an ECL input. 

TP5 06 
U502 pi n 15 
TP503 
TP502 
TP70 1 

50 MH z, ;?:+3 d Bm 
300 MHz, ;:::+3 dBm 
300 MHz, approx imately +8 d Bm 
300 M Hz (EeL level), approx imately +3 dBm 
600 MHz 

16. If an approximately 10 MHz TTL signal is present at U504 pin I I, and the RF portion of 
the phase- lock loop is functioning, the fault probab ly li es in the Phase/Freq uency Detector 
or the 600 MHz Re ference Loop Ampl ifier. 

17. Monitor U504 pi ns 5 and 9 with an oscilloscope. These are the two outputs of the 
Phase/Frequency Detector. Refer to funct ion block 0 of AI 5 RF Sc hemat ic (sheet 2 of 3). 

18. A locked loop will exhibit stable, narrow (approximately 20 J1.S wide), and positive-going 
TTL pul ses occurring at a 10 MHz rate at U504 pins 5 and 9. 

19. Ir the loop is unlocked, but signals are present on both inputs of the Phase/Frequency 
Detector, the outputs pulses will be superimposed on each other. 

20. If the loop is unlocked, and there is no s ignal at one of the Phase/Frequency Detector 
inputs, one phase detector output will be at TTL low and the other wi ll be at TT L high. 
For example, if there is no input signal at U504 pin 3, U504 pin 5 will be TTL low and 
U504 pin 9 will be TTL high. If there is no input s ignal at U504 pin I I , U504 pin 9 will 
be TTL low and U504 pin 5 will be TTL hi gh. 

21. To remove the 10 MHz reference input to the Phase/Frequency Detector, press ( AUX CTRLJ, 

REA R PANEL, and 10 MHz EXT with no signal applied to the rear-panel 10 MHz RE F 

IN/O UT connector. 

22. To rc movc the d ivi dcd-down 600 M Hz signa l from the Phase/Frequency Dctcctor, remove 
C5 19 from XSOI. Refe r to Function Block W o f AIS RF Schematic (sheet 2 o f 3). 

23. Remove 10 MHz reference input to the Phase/Frequency Detector by pressing I AUX c TRLI, 

REAR PANEL, and 10 MHz EXT. No signal should be connected to the rear-panel 10 M Hz 

REF IN/O UT con nec tor. 

Note The outputs o f Phase/Frequency Detecto r are low-pass filte red to reduce the 
10 MHz component of the s ignal. The fil tered s ignals are then integrated by 
U506 and the result is fed to the tune line of the 600 MHz osc illator. 

24. Check that the voltage on A1 5J502 pi n 3 is approximately -6 Vdc. Refer to fu nction 
block P of AIS RF Schematic (sheet 2 of 3). 

2S. Press I AUX CTRL I, REA R PANE L, and 10 MHz IN T and remove the divided-down 600 M Hz 

inp ut to the phase/freq uency d etecto r by remov ing CS I9 from X5 0 I. 

26. Check that the voltage on A 15J 502 pin 3 is approx imately 7 Volts. 

27 . Replace C5 19 in X50 I. 

28. If the loop is locked, the voltage on A 15J502 pi n 3 should be bel\veen 0 V and + 5 .75 Vdc. 
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29. If the front-panel CAL OUTPUT amplit ude is out of speci fi cation and cannot be brought 
within specification by adjusting A15R561 , CA L AMPTD, check the Cal ibrator AGC 
Ampl ifie r with the following steps. Refer to function block W of AI5 RF Schematic (sheet 
3 of 4). 

Note The 300 MHz CA L OUTP UT signal comes from the divided down 600 MHz 
which is passed through a leveling loop. The 300 MH z signal passes through 
a low-pass fi lter for reducing higher hannonics. These hannonics can fool the 
detector. The 300 M Hz signa l passes through a variab le attenuator controlled 
by PIN diode CR503 which is controlled by the feedback loop. Diode CR504 
is the detector d iode (the same type as CRSOS). Diode CRS04 provides 
temperature compensation between the reference voltage and the detected RF 
voltage. 

a. Measure the level of 300 MHz at AIS TPS05 with an active probe/spectrum analyzer 
combination. If the signal is less than +2 dBm, be sure to perfonn the beginning steps 
of this procedure. 

b. If the signal at this point is correct, place a shon across the PIN diode C R503. 

c. If the signal level at the CAL OUTPUT is still less than -10 dBm with C R503 shorted 
out, troubleshoot the RF forward path through a mp lifi er Q505. 

d. [f the CA L OUTPUT signal [evel is greater than - 10 dBm , troubleshoot the PIN 
di ode attenuator, the detector, or the feedback path. 

30. Measure the detector vo ltage at A 15J502 pin 14. The voltage should measure 
approxi mately +0.3 Vdc whe n the CAL OUTPUT signa l is at - 10 dBm. This voltage 
should change with adjustment of A 15R561 , CA L AMPTD. 

3 1. Check that the voltage at U507A Pin 3 is + 1. 7 Vdc. If this voltage is not COTTe(;t, there 
may be a problem with the + 1 0 V reference. 

32. Measure voltage at U507B pin 5 whi le adjusting R561. This is the temperature­
compensated adjustable voltage reference to wh ich the detected voltage is compared. It 
should vary between +1.3 V and -0.6 V. 

33. Adjust R56 1 to its limits and verify that the output U5078 pin 7 measures approxi mately 
+ 9 Vdc at one limit and -1 2 Vdc at the other limit. 

Third LO Driver Amplifier 

The Third LO Driver Amp lifier (Q503) amplifies the 300 MHz from the 600 MH z phase-lock 
loop to a sufficient level to dri ve the LO pon of the Double Balanced Mixer. During the SIG 
IO operation, diodes CR501 and C R502 tum ofT the 3rd LO Driver Amplifi er in order to 
minim ize the amount of 300 Mllz goi ng to the double-balanced mixer. 

I. Press ( AUX CTRl l, INTERNAL MIXE R , and SIG ID OFF. 

2. Use an active-probe/spectrum-analyzer combination to confinn the power level of the 300 
MHz signal at the following test points: 

A15TP602 
A15TP501 

10-44 Synthesizer Section 

2+7 dBm 
2:+ 15 dBm 

Scans by ArtekMed ia => 2011 



Scans by Artekmedia =,. 2011 

3. If the signal at A15TP602 is low, but the signal at A15TP504 is correct, press I AUX CTRL I, 

INTERNAL MIXER , and SIG ID OFF. 

4. Check that PIN diode switches CR603 and CR605 are reverse biased by approximately 
+ 10 Vdc. Refer to function block F of Al5 RF Schematic (sheet I of 3). 

5. Measure 300 MHz signal at A15TP503 using an active probe/spectrum analyzer 
combination. If the signal is not approximately + 10 dBm , refer to "Unlocked Reference 
PLL" in thi s chapter. 

6. If the leve l at the TP503 is correct, but signal at TP504 is too low, the fau lt is probably in 
the amp lifier. 

Sampler and Sampler IF 
The A15A2 Sampler creates and mixes harmonics of the sampling osci llator wi th the first LO. 
The resu lting sampler IF (63 MHz to 105 MHz) is used (0 phase-lock the YTO. The Sampler 
IF filte rs unwanted products from A15A2 's output and amplifies the IF to a level sufficient to 
drive the YTO loop. When the IF is between 78 and 87 MHz, PIN diodes switch a 120 MHz 
notch filter in the sampler IF section. 

I. Set HP 8560A to the fol lowing setti ngs: 

CENTE R FREQ . ... . .. .. • . . • . . . . .. . ...... .300 MHz 
SPAN . . .... . . . . .. . . . . . ... . . . .. .. . . .. ...... . 0 Hz 

2. Disconnect W32 from A15JlO l. 

3. Connect the input of a power splitter to A 15JlOI. Connect W32 to one of the sp litter 
outputs. Connect the other splitter output to the input of another spectrum analyzer. 

4. If a 94.7 MHz signal, greater than -15 d Um , is not displayed on the other spectrum 
analyzer, set a microwave source to the following settings: 

Frequency 
Ampli tude. 

. 4.2107 GHz 
... -5 d Bm 

5. Connect the microwave source to A15A2J 1. A 94.7 MHz signal at approx imately 0 dUm 
should be displayed on the other spectrum ana lyzer. 

6. Use an act ive probe/spectrum analyzer combination to measure the signa l at the foll owing 
test points: 

A15TPIOl 
A1 5TP20 1 

94.7 MHz, -25 dBm 
294 MHz, + 17 dBm 
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7. If a correct signal is seen at A15TP201 but the signal at A15TPlOi is wrong, proceed as 
follows: 

Use an oscilloscope to measure the signals at the following test points: 

A15J400 pin I 
A 15J400 pin J 

+1.8 Vdc to +2.4 Vdc (:::;0.5 Vp-p variation) 
-1.8 Vdc to -2.4 Vdc (:::;0.5 Vp-p variation) 

If these levels are wrong, perfonn the " Power and Sampler Match Adjustments" in the 
Sampler Oscillator Adjustment proced ure. Refer to Chapter 2. 
If adjusting the Sampler Match does not bring the signa l at A15TPIDl wi thin 
specification when the signa l at A 15TP2Dl is correct, the A 15A2 Sampler is defective. 

8. If the signal at A15TPIDl is correct, but the signal at A15J101 is wrong, the fau lt lies in 
the Sampler IF circu itry. Continue with the following steps. 

9. Sel the HP 8560A to the following seuings: 

CENTER FREQ 
SPAN ..... . .. . 

10. St=l a lIIil:fOWavt= suun.:t= tu the fu lluwing st=lli ngs: 

Frequency ........ . . . . .... . 
Amplitude .. . ............... . 

11. Connect the microwave source to A15A2Jl. 

..... 300 MHz 
.... • • . ............ 0 Hz 

... 4.2107 GHz 
. -5 dBm 

12. Measure the signal al UI03 pin 1 using an active probe/spectrum analyzer combination. 

13. If a 94.7 MHz signal, approximately -14 dBm , is present, but the signal at AI5JlO! IS 

low, suspect UI03. 

14. When UI04 pin 3 is at TTL low, U104 pin 6 shou ld near -1 5 Vdc and PIN diodes 
CRIOI , CR I 02 , and CR I 03 should be reverse-biased. 

15. Set HP 856DA to the following seui ngs: 

CENTE R FREQ .. . . .... .. ...... . .... ... .. . . 89.3 MHz 
SPA ... . .. . ... ... .. ..... , . ... .... ... .... . ............ . . . . D Hz 

16. Check that U104 pin 3 is at a TIL high and U104 pin 6 is greater than +7 V. PIN diodes 
CRlOl, C RI02, and CR I03 should all be turned on wi th about 7 rnA of forward current. 

17. Disconnect the power splitter and reconnect W32 10 AI 5JI01. 
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Sweep Generator Circuit 
Thc SWCCp Gcncrator operatcs by fccd ing a constant current from DAC V307 into an 
integrator, U320o. See function block K of AI4 Frequency Control Schemati c (sheet 2 of 5). 
This current is scaled by resistors R20 through R24 amI U312 B/Cj D. See Figure 10-9. The 
capac itors used in the integrator depend on the sweep-t ime range; smaller-va lue capac itors 
provi de faster sweep times. 

The integration is ini tiated by HSCAN going high. This opens U312A which places the output 
of U320A near -15 Vdc, turning CR6 off and allowing the output of integrator U320B to 
ramp from 0 V 10 + 10 Vdc. The analyzer's ADC (v ia the scan ram p attenuator UJ20B pin 
7) monitors the scan ramp at U325A pin I. When the ramp reaches + 10 V (for single-band 
sweeps), HSCAN is brought low and the integration ends. During normal non-fast -zero spans 
(sweep times > 30 ms), comparators U319A and H are high. This tums on diodes CRI, CK2, 
CR3, and CR4. Note that the integrating curre nt (max imum value 236 J.tA) actually flows 
backwards through diodes CR3 and CR4. 

During retrace, HSCAN is low, closing UJO(l B and U312A. See Figure 10-10. The output 
of U320A tries to go high, turning CR6 on and sourcing current through R26. This current 
discharges the capaci tors in the integrator, forcing U3209 pin 7 toward 0 Vdc. Ultimately, the 
output of U32011 will be brought and held to 0 V by U320A supplying a current equal to that 
which is sunk by the current source. 

CURRE NT SOURCE , , 

U308. 1120-1124 
u"26/C!O 

, .. 
l~ O R Rl(; 

+ 1'-'----' 
'--r---'< U.320A 

.v~ 1 .';;~ R6 ') _ 
L-____ -L ______ ~_~~ 

52&K lK U3tlO 'V 
'" 

51( I, 011 

Figure 10-9. Simplified Sweep Generator 
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Figure 10-10. Simplified Sweep Generator during Retrace 
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A21 OCXO (Option 003 only) 
Spectrum analyzers with Option 003, Precision Frequency Reference, use an oven-controlled 
crystal oscillator (OCXO) instead of the standard temperature compensated crystal oscillator 
(TCXO), I oca ted on the AIS RF assembly. Jacks BOS and J306 on the AI5 RF assembly are 
located where the TCXO would normally be installed . 

The oven in the OCXO is powered only when the spectrum analyzer is powered on; there is no 
standby mode of operation. The OCXO 's oscil lator operates onl y when the internal frequency 
reference is selected. Control line HEXT (High = EXTernal frequency reference) is inverted 
by A15U3038 (Refer to the A15 RF Assembly Schematic Diagram, Block M, sheet 2 of 4) 
to generate LEXT. LEXT is sent to the OCXO via A15J306 pin 4. When LEXT is low, the 
osci llator in the OCXO will be turned ofT. 

Replacement OCXOs are factory adjusted after a compl ete wannup and after the speci fied 
aging rate has been ac hieved. Thus, readjustment shou ld typica lly not be necessary after 
OCXO replacement, and is generally not recommended. 

If adj ustment is necessary, the spectrum analyzer must be ON cOlllinuously for a minimum 
of 24 hours immediately prior to osc illator adjustment to allow both the temperature and 
frequency of the oscillator to stabilize. Failure to allow sufficient stabilization time cou ld 
result in osc il lator misadj ustment. 

Check operat ion of the A2l OCXO as follows: 

I. Disconnect W49 (Coax 82) from A 15J305. Connect the output of W49 to the input of 
anot her spect rum analyzer. 

2. Check that the fundamental frequency is 10M Hz and that the power level is 0 dBm 
±3 dB. Also check that the hannonics are al least -25 dBc. Excessive hannonics can 
generate spurious responses on the roller oscillators on the AI4 Frequency Comrol 
assembly. 

3. If the OCXO has no output, check A15J306 pin I for + 15 Vdc. Check A15J306 pin 4 for a 
TTL-high level. 

4. If A15J306 pin 4 is at a TTL-low level, press ! AUX CTRLI and REAR PANEL. Press 

10 MHz EXT INT ulllil INT is underl ined. A 15J306 pin 4 should read a TTL-high level. 

Press 10 MHz EXT INT until EXT is underl ined. A 15J306 pin 4 should read a TTL-low 
level. 
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11 
RF Section 

The RF Section converts the input signal to a 10.7 MHz IF (lntermediate Frequency). See 
Figure 11 -5 for a detailed section block diagram. 

Note The block diagrams for the AI4 and AIS assemblies are located in Chapter 10, 
Synthesizer Sect ion. 

Trou bleshooti ng Us ing the TAM .......•....... 
Low Band Problems (50 Hz to 2.9 GHz) .... ...• . 

Page 
11 -2 
11-4 

Low Band Probleill s ................................ . ................. . t 1·5 
11 -6 
11-7 
11-8 

11-9 
11-9 

11- 10 
11 -10 
11- 1 I 
11- 11 

I I-Il 
II -Il 
11 -13 

A7 LOI)A (LO I)i stri bution 
A9 Inp ut Atte nuator 
AI3 Second Converter 

Amplitier) 

AI4 Frequency Control Assembl y 
A 7 LODA Dri ve 

AI5 RF Assembly ....... . 
Confinuing a Faulty Th ird Converter .......•. . ...... . 
Confirmin g Thi rd Converter Output 
Third Con verter .. . ..... . .. ... .. ... . . .. . . . . . .. . .. .. . .. . 
Flatness Compensation Contro l .. ......•. . . • • . .. •• .. . .•..•.. . . • • . .. •.. 
Con trol Latches ..... . .............. . . . •. .. .• . .. .. . . . . . .. .. .. . .• . . . 
SIG ID Oscillator ........................ . .... .. . • . ..•. . ... . .. .... 
10M Hz Reference ... . ..... . 

AIO Tracki ng Genera tor (Option 002) .. .... ..... .. . . .. .... . ... .. ... . . 
Block Diagram I)escript ion . . . .... . . .. .... . 
Output Goes Un leveled (ERR 900 or ERR 901 ) ... .. ........... ... .. . 
Excessive Residual FM . . . . . . . . . ........... . . 
F ' a tne~~ Out-of-Tolerance ..... . . 
Verni er Accu racy Out-of-Tolerance 
Harmoni c/Spurious Outputs Too High 
Power Sweep Not Functioni ng Properly 
No Power Output 

..11- 14 

11- 18 
11-1 8 
11 -19 
11 -20 
11-2 1 
11 -21 
11·22 
11·23 
11-23 

Caution All of the RF assemblies are extremely sens iti ve to Electrostatic Discharge 
(ESD). Fo r f unh er infonuation regard ing electrostatic cau ti ons, refer to 
" Electrostatic Discharge Informat ion" in Chapter I. 
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Caution Use of an active probe, such as an HP 85024A , with another spectrum 
ana lyzer is recommended for troubleshooting the RF circu itry. If a n HP 
1120A Active Probe is being used with a spectrum analyzer, such as the HP 

8566A j B, HP 8569A j B and the HP 8562A / B, having de coupled inputs, either 
set the active probe fo r an ac coupled output or use a de blocking capacitor 
(HP 11 2408 ) be tween the act ive probe and the spectrum ana lyzer in put. 

Troubleshooting Using the TAM 
When us ing Automat ic Fault Iso lation, the TAM ind icates suspected ci rcu its that need ( 0 be 
manually checked. Use Table 11-2 to locate the manual procedure. 

Tab le 11 -1 li sts assembly test connectors associated with each Manual Probe Troubleshoot ing 
test. Figure 11 -1 illust rates the locat ion of A1 5's test con nec tors. 

AI4 
FREQUENCY 

CONTROL 

J501 J304 

J 7 

~~r--r. .. ~:~~~=== J 23 
J 30 1 _ -1-",!---: - J 1 7 

J303 J 15 

J302 J 16 JIB J19 
(REVISIO" 

CONNECTOR) 

SK I I 14 

J200 

J602 

AIS 
RF 

J901 
(REVISION 

J502 CO NNE CTOR ) 

Jl01 A 15A2Jl J400 J601 J80t 

Figure 11·1. AI4 and AIS Test Connectors 
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Table 11-1. Automatic Fault Isolation References 

Suspected Circu it Indicated 
by Automatic Fault Isolation 

Check 2nd IF Amplifi er 

Check 2nd IF Di stribution 

Manual Procedure to Perform 

Third Converter 

Third Converter 

Check 10.7 MHz IF Out of Double Balanced Mixer Third Converter 

Check )00 MHz CAL OUTPUT 

Check A7 lSI LO Distribution Amplifier 

Check A9 Input Attenuator 

Check AI) Second Converter 

Check A 13J2 I T 2nd [F 

Cht:ck AI5 Control Latches 

Check A15J 601 10.7 MHz 

Check External 10 MHz Reference Operation 

Check Gain or Flatness Compensation Amp lifier 

Check INT 10 MHz Rererence Operation 

Check LO Feedt hrough 

Check LO Power 

Check PI Switch 

Check PIN Switches in SIG ID Oscillator 

Check Second Converter Control 

Check SIG ID Oscillator 

Check SIG ID Oscillator Operation 

Check Third Converter 

Cali brator Amplitude Adjustment in Chapter 2 

A 7 LODA (LO Distribution Ampli fier) 

A9 Input Attenuator 

A I) Second Converter 

AI) Second Converter (steps J to 6) 

Cont rol Latches 

Third Converter Output 

10M Hz Reference (steps 5 to 11) 

Third Converter 

[0 MHz Reference (steps 1 to 4) 

Low Band Problems (I k ll z to 2.9 G ll z) (steps I to 3, 

Low Band Problems (steps 4 /0 9) 

PI N Switc h 

SIG ID Oscillator 

AI3 Second Converter 

Signa l ID Osc illator Adjust ment in Chapler 2 

SIG ID Oscillator 

Low Band Problems (step 10) 
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Table 11-2. TAM Tests versus Test Connectors 

Connector Manual Probe Troubl eshooting Test Measured Signal Lines 

AI4J17 Main Coil Course DAC MS3 
A l4Jl8 LODA Drive -1 55 , MS6, MS7. MS8 

A14J19 Second Conv PIN Switch MS8 
Second Conv Mixer Bias MSI 
Second Conv Drain Bias MS3 
Second Conv Doubler Bias MS4 
Second Conv Driver Bias MS5 
First Mixer Drive Switch MS7 
First Mixer Drive DAC MS6 

A14J302 Revision MS7 
A 15J400 IF AMP/Limi ter Bias MS6 

A I5J502 Third LO Tune Voltage MS3 
3rd LO Driver Amp MSI , MS8 

A 15J602 SIG ID Collector Bias MS7 
RF Gain Control Test tl- ISI , MS3 

Al5J 901 Revision MS3 
External Mixer Switch MSI, MS8 
Signal ID Switch MS5, MS6 
External Mixer Bias MS7 
RF Gain Test MS2 

Low Band Problems (50 Hz to 2,9 GHz) 

I. Disconnect all inputs from th e fron t-panel INPUT 50n connector. 

2. Set the HP 8560A to the following sett ings : 

CEN TER FR EQ 
SPAN 
INPUT ATTEN 

.0 Hz 
.. 1 MHz 

. ..... 0 dB 

3. The LO feed through 's amp litude observed on the display shou ld be between -6 and 
-30 dBm. 

Note The marker will not PEAK SEARCH on the LO Feedthrough when in a 
non-zero span. To measure the LO Feedthrough amp litude w ith the markers, 

set the SPAN to 0 Hz and CENTER FREQ to 0 Hz. Press (MKR ) ON. 

4. If the LO feedthrough's amplitude is withi n limits, but s ignals are low, the RF path 
following the A8 Low Band Mixer is operating properly. 

5. If the LO feedthrough 's amplitude is higher than -5 dBm (signal will be "cl ipped" at top 
of screen) and signals are low in amplitude, suspect a defect ive A8 Low Band Mixer. 

11-4 RF Section 
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6. Check AD Second Converter mixer diode bias at A l 4Jl9 pin 1. The bias voltage shou ld be 
between -150 and -900 mVdc. 

7. Troubleshoot the signal path. Refer to the power levels listed on Figure 11-3, RF Section 
Troub leshooting. 

Low Band Problems 

1. On the HP 8560A press (PRESET ) and REALIGN LO t IF . If any error messages are 
displayed, refer to "Error Messages" in Chapter 6. 

2. Perform External Mixer Amplitude Adjustment in Chapter 2. If thi s adjustment cannot 
be completed, perform the steps located in "Th ird Converter" in this chapter. 

3. Pe rform the First lO Outpu t Amplitude performance test (Refer to the HP 8560A 
Installat ion and Verifi cation manua l or use TAM functional test). 

4. If the performance test fa il s, perform the First LO Distribution Amplifier adjustment 
located in Chapter 2. If the adjustment fails, set the HP 8560A to the following settings: 

CENTER FREQ 
SPAN 

....... . 300 MHz 
..... . ..... . .......... 0 Hz 

5. Place the jumper on AI4J23 in the TEST position. Remove W38 from the input of the 
A7 LODA. 

6. Use a power meter o r another spectrum analyzer to measure the output of All YTO. The 
power should be between +9 dBm and + 13 dUm. 

7. Reconnect W38 to the LODA. Place the jumper on AI4J23 in the NORM position. 

8. If ERR 334 (unlevelled output) is present and the All YTO power output is correct, 
the A 7 LODA drive circuit may be defective. Refer to "A 7 LODA (LO Distribution 
Am plifier)" in thi s chapter. 

9. Troubleshoot the signal path. Refer to the power levels listed on Figure 11 -5, RF Section 
Troubleshoot ing. 

10. Check Third Converter as fo llows: 

a. On the HP 8560A , press (PRESET ) and set the controls as follows: 
CENTER FREQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
SPAN ..... . ..... . .. . ...... . ..... . . . .. . 

b. Inject a -28 dDm, 310.7 MHz signa l into A15J 801. 

. . .300 MHz 
. ... 0 Hz 

c. If a flat line is di splayed within 2 d B of the reference level, but the External Mixer 
Amplitude Adjustment fail s, troubleshoot the AI5 RF Assembly. 

RF Section 11-5 



A7 LODA (LO Distribution Amplifier) 

Note 

Caution 

Note 

YTO unlock errors may occur if the power delivered to the A15A2 Sampler is 
less than -9.5 dBm. Frequency response wi ll be degraded in both internal and 
externa l mixing modes if the output power is low or unlevelled. 

Connecting or disconnecting the A 7 LODA's bias with the HP 8560A {UNE I 
switch on will destroy the A7 LODA. Always set the HP 8560A (LI NE switch 
off before removing or reinstalling W12 to either the A7 LODA or A14JI O. 

Error 334 may be displayed if the LO OUTPUT connector on the front panel 
is not properly terminated into a son tennination. 

I. Set the HP 8560A's (LINE) switch to off. Disconnect W12 from A14JIO. 

2. Connect a jumper between A14JlO pin 5 and A14Jl9 pin 6. Connect a jumper between 
AHJl8 pin 13 and A14J18 pin I. 

3. Connect a DVM 's positive lead to A14J1 8 pin 14 and the negative lead to A14J18 pin 6. 

4. Set the HP HP 8560A's (liNE I switch to on. 

5. The voltage measured on the DVM should be more negati ve than ·9.4 Vdc. 

6. Move the jumper from A14J18 pin I to A14J18 pi n 2. The voltage measured on the DVM 
should be more positive than +12 .3 Vdc. 

7. If the voltages do not meet the limits listed in steps 4 and 5, troubleshoot the AI4 
Frequency Control assemb ly. 

8. Connect the positive DVM lead to A14JIO pin I. 

9. The measured voltage should be approxi mately +5 Vdc. If the voltage is not +5 Vdc, 
troubleshoot the A I4 Frequency Contro l Assembly. 

10. Connect the DVM's posi ti ve lead to A14 J 18 pin I. The vohage should measure within 5% 
of the GATE BIAS vo ltage listed on A 7 LODA's label. 

II. If this voltage is not with in this range, rotate A14R628 GATE BIAS through its range 
w hil e monitoring the DVM . 

12. If the voltage varies between 0 Vdc and ·2 Vdc, adj ust A l4R628 GATE BIAS for a DVM 
read ing with in 5% of the GATE BIAS voltage listed on A7 LODA 's label. If the voltage 
does not vary between 0 Vdc and ·2 Vdc, troub leshoot the A14 Frequency Cont ro l 
assembly. 

13. Disconnect the jumper from A14 J1 9 to Al1J I0 . Set the (LINE ) switch ofT. Reconnect WI2 
to A14JIO. Set the (LI NE) switch on. 

14. If the DVM reading changes significant ly, the A 7 LODA is probably defective. 
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A9 Input Attenuator 

I. Perform the Input Altenuator Accuracy test in Chapter 3 of the Insta llat ion and 
Veri fication Manua l. 

2. If there is a step-to-step error of approximately 10 dB or more, continue with step 3. 

3. On the HP 8560A press j AMPl1TUDE ), and ATTEN AUTO HAN unt il MAN is underl ined. 

4. Step the RF ATTEN from 0 dB to 70 d B. A "click" should be heard at each step. The 
absence of a click indicates fau lty atlenuator drive circuitry. 

5. Mon itor the pi ns of AI 4 U4 20 with a logic probe or DVM whi le setting ATTEN to the 
values listed in Table 11-3. 

Note The logic levels listed in Table 11-3 show the default AC usage (Pin 5 low, Pin 
6 high). DC usage (Pin 5 high, Pi n 6 low) is not shown. 

6. If one or more logic levels listed in Table 11 -3 is incorrect, disconnect Wll from A l 4J6 and 
repeat step 4 checking on ly pi ns 3, 5, I I, and 13 of A14U 420. Pins 4, 6, 10, and 12 should 
all read low l TL levels. 

7. If one or more logic levels listed in Table 11 -3 is incorrect wi th Wll disconnected, 
troubleshoot the Al4 Freq uency Contro l assem bly. 

8. If all logic levels are correct, the A9 Input Attenuator is probably defective. 

Table 1 1-3. Attenuator Pin Values 

A14U420 Pin Number 

ATTEN Setting 3 • 5 6 1. 11 12 13 

(dB) 20 d B 20 dB D C A C ~ . dB 40dB 10 d E I. dB 

0 high low low high low high low high 

10 high low low high low hi g h hi g h low 

2. low high low high low high low hi gh 

3. low high low high low hig h hi g h low 

4. high low low high high low low hi gh 

5. high low low high high low hi gh low 

60 low high low high high low low high 

7. low high low high high low hi gh low 
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AI3 Second Converter 

Caution The A13 assembly is extremely sensiti ve to Electrostatic Di scharge (ESO). For 
furlhr.=f informatio n regarding electrostati c cautions, refer to " Electrostatic 
Discharge Information" in Chapter 1. 

I. Connect the HP 8560A CA L OUTPUT to I PUT 500hm. 

2. Set the HP 8560A to the following settings: 

CENTER FREQ . . . . . .. ... 300 MHz 
SPAN ... . . . . . . . . . . . .. ... . .. .. ... . ......... . . 0 Hz 
ATTEN ......... . . .. . ..... .. .. . .. .. .. . .. .... ... ...... .... 0 dB 

3. Disconnect W35 from A13J2. 

4. Connect a lest cable from A13J2 to the input of another spectrum analyzer. 

5. Tune the other spectrum analyzer to 310.7 M Hz. The s ignal di splayed on the other 
spectrum anal yzer should be approximately -28 dBm. 

6. Remove the test cable from A 13J2 and reconnect W35 to A13J2. 

7. Di sconnect W33 from A 13J4 and connect W3 3 through a test cable to the input of 
another spectrum analyze r. 

8. Tune the other spectrum analyzer to a center frequency of 600 MH z. 

9. If a 600 MHz signal is not present, or its amplitude is less than -5 dUm, the fault is 
probably on the Al5 RF Assembly. 

10. Reconnect W33 to A13J4. 

II. Connect a DVM's positive lead to A14J19 pin 15 and the negati ve lead to A14J19 pi n 6. 

12. If the DVM does not measure between + 14.0 Vdc and i-I S.O Vdc perfonn the following: 

a. Set the HP 8560A 's (LIN E) sw itch off and disconnect W13 from A14J12. 
b. Set the HP 8560A 's (LINE ) switch on and set the analyzer to the following sett ings: 

CENTER FREQ . . . . . . . . . . . . . . . . . . .... .... 300 MHz 
SPAN .......................................................... .10 MHz 

c. The voltage shou ld measure + 15 Vdc +/-0.2 V. If the voltage measures outside thi s 
limit, the AI4 Frequcncy Control Asscmbly is pro bably de fec ti ve. 

d. Set the HP 8560A's jLlNE I switch off, reconnect W13 to A14J12, and set the (UNE ) 

switch 0 11. Set the HP 8560/\ to the following settings: 
CENTER FREQ ... . . .. .... .. .......... .. . .... . . .. ...... . . . . 300 MHz 
SPAN ................ . ... 0 Hz 

13. Move the DVM's positi ve lead to A14J19 pin I. The voltage should measure between 
-150 m Vdc and -900 mVdc. If the vo ltage meas ures outside th is lim it, measure the 
voltages on A14J19 pin 2 and pin3. 

14. The voltage on A14J19 pin 2 should be 150 m V to ZOO mV more posi tive than on A1 4J19 
pin 3. If the voltage difference is not within this li mit, the AI3 Second Converter is 
probably defective. 

15. Reconnect W13 to AJ4J 12. 
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AI4 Frequency Control Assembly 

Note The block diagrams for the AI4 and AI5 assemblies are located in Chapter 10, 
Synthes izer Section. 

A 7 LODA Drive 

See function block Z of AI4 Frequency Control Schematic Diagram (sheet 3 of 5) in the 
Component-Le ve l Information binder. 

I. Set the HP 8560A to the following settings; 

CENTE R FREQ 
SPAN 
TRIGGER ... 

. . 300 MHz 
. ... 2 MHz 
.. SINGLE 

2. Mcasurc thc signal powcr at thc output of A7 (sec itcm ( I) of Figure 11 -2). 

3. If the output power is low, A14U424A 's output voltage, item (2), (A14JIB pin 14) should 
be above 0 V. If the output power is high, the voltage should be more negative than 
-10 V. If the voltages do not measure as indicated, check that the voltages at A14J1 8 pins 
5 and 13, item (4), are consistent with the operational amp li fier's output. 

Note If a TAM is available, use Manual Probe Troubleshoot ing to make 
measurements on A14Jl8 pins 5, 13, and 14. These voltages are referred to as 
AMP CNTL, LO SENSE, and PIN KrTEN respecIiveIy. 

4. If tht: vullagt:s lIIt:asurt: as imJ i!.:att:u ill Slt:p 3, lIlt:asurt: tht: A ll YTO uutput. (SIX it t:1II (3) 

of Figure I 1-2.) 

5. If all measurements are within limits, refer to "A7 LODA (LO Distribution Ampli fier)" III 

this chapter. 
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Figure 11-2. A7 LODA Drive 

AIS RF Assembly 

, 
-' 
S KillS 

Note The block diagrams for the AI4 and AIS assembl ies are located in Chapter 10, 
Syn thesizer Sec tion. 

Confirming a Faulty Third Converter 

I. Perform the IF Input Am pl it ude Accuracy performance test in the HP 8560A Installation 
and Verification Manual if Option 002 is not present. This exerc ises most of the third 
converter. 

2. If the perfonnance test fails or Option 002 is present, perfonn the External Mixer 
Amplitude adjustment in Chapter 2 of this manual. 

3. If adjustment cannot be made, disconnect W35 from A15J801. 

4. On the HP 8560A press IPREsET J and set the controls to the fo llowing settings: 

CENTER FREQ . ..... . .... .. ........ .. .... . ..... .. .... •. :100 M Hz 
SPAN .. . ...... . 

5. Connect a signal generator 10 Al5J801. 

6. Set the signal generator to the following settings: 

Frequency 
Power .. 

11-10 RF Section 

. ..... . . . . 0 Hz 

310.7 MHzCW 
... -28 dBm 
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7. If a fla t line is displayed within 2 dB of the reference level and the perfonnance test passed, 
troubleshoot mi crocircuits A 7, A8, A9 , and A 13. 

8. If a fla t li ne is displayed within 2 dB of the reference level and the perfonnance test failed, 
troubleshoot the Al5 RF Assembly. 

Confirming Third Converter Output 

I. Connect the HP 8560A's CA L OUTPUT to INPUT 50 n. 
2. Set the HP 8560A to the following seuings: 

CENTER FREQ . ... . . .. . . .... . .. . . • . ...• . 300 MHz 
SPAN . . ....... . ........ . . . .. . ... .. . . .. . ... . . . . . ..... . . . . . . 0 Hz 
ATTEN . .•. . ....... . .... ... ....... • . . . 0 dB 

3. Press (SG L SWP ). 

4. Disconnect W29 from A 15J601. 

5. Connect a test cable from A15J601 to the input of another spectrum analyzer. 

6. Tune the other spectmm analyzer to 10.7 MHz. The signal displayed on the other 
spectrum ana lyzer should be approximatel y -5 dBm. 

7. Remove the test cable from A15J601 and reconnect W29 to A15J601. 

Third Converter 

See Function Blocks A, B, C, D, and E of Al5 RF Schematic Diagram (Sheet 2 of 4) in the 
component-level information binder. 

The 3rd Converter consists of the 2nd If Uislribution, A15A 1 2nd IF Ampli fier, Double 
Balanced Mixer, 10.7 MHz Bandpass Filter, and Flatness Compensat ion Ampli fiers. The 2nd 
IF Distribution switches between two possib le 2nd IF inputs: the interna ll y generated 2nd IF, 
or the externa l mixing IF INPUT (non-option 002 analyzers only). A variable de bias can be 
applied to the I F INPUT for external mixers which require such bias. The se lected input is 
fed to the A15A 1 2nd IF Amplifier. This is a mi crocircuit consisting of two stages of gain and 
two stages of SAW filters for image frequency rejection. 

The 2nd IF Amplifier's factory-selected anenuator is chosen to achieve a gai n from A 15J801 
or A15J802 to A15TP601 of 12 dB ±2 dB. 

The Flatness Compensation Amplifier consists of three fixed-gain stages and two stages of 
variab le attenuat ion. This provides an overa ll adjustable ga in of 8 dB to 32 dB. This gain 
is adjusted during an analyzer sweep to compensate for front-end conversion-loss versus 
frequency. Perfonn the following steps to test the amp li fier's gain: 

The 10.7 MHz Bandpass ·Filter provides a broadband tenn ination to the mixer wh ile filtering 
OUI un wan ted mixer products. 

1. On the HP 8560A , press f AUX CTRL ) INTERNAL MIXER. 

2. In the 2nd IF Distribution (Function Block A), diode CR802 shou ld be forward biased 
and diode CR801 shou ld be reverse biased. 
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3. Connect a signal source to A15J801 and set the source to the following seuings: 

Frequency 
Amplitude 

.. ...... .. .... .... .......... 310.7 MHz 

. . . .. . ... . .. .. . . . ..... . -30dBm 

4. Use an active probe with another spectrum analyzer to measure the signal at A15TP601. 
The signal should measure -I S dDm ±2 dB confirming the operation of the 2nd IF 
Amplifier. 

5. Use an active probe with another spectrum analyzer to measure the 300 MHz into the 
mixer's LO pon (A15TP602). The signa l should measure at least +7 dBm. 

6. Measure the power of the mixer's 10.7 MH z IF output (A15TP603). The signal level 
should be approximately -24 dDm. 

7. Move the A2 Controller Assembly's WR PROTIWR EN A jumper to the WR ENA 
position. 

S. While measuring the signal at TP603, adjust the signal source until the level of the 10.7 
MHz IF is -40 dBm. 

9. Set the HP 8560A to SINGLE mode. 

10. On the HP 8560A press (CAL) , MORE 1 OF 2, SERVICE CAL DATA and FLATNESS. 
Increase the gain of the Flatness Compensation Amplifiers to maximum by entering #255 
using the data keys. Th is sets th e altenuators in the Flatness Com pensati on Amplifi ers to 
th eir minimum va lues. 

II. Connect the mher spectrum analyzer to A15J601 and measure the 10.7 MH z IF signal 
level. The signal shou ld measure approximately - 10 dDm. If the signal leve l is incorrect, 
continue with step 13. 

12. Enter #0 into the HP 8S60A Flatness Data. The signal level at A15J601 should measure 
less than -32 dBm. This sets the gain of Flatness Compensation Amplifiers to a 
minimum (allenuators to maximum atten uation). If the signal level is incorrect, continue 
with step 12. 

13. Check that the gain stages are properly biased and functioning. 

14. Check th e attenuator stages and Flatness Compensation Con trol circuitry. 

For maximum gai n (Flatness Data equal s 255), RF GAIN ( A15J901 pin 2) shou ld be 
at +4 Vdc and the current through each attenuator section as measured across R606 or 
R614 should be about 7 rnA. 
For mi nimum gain (Flatness Data equals 0), RF GA IN (A15J901 pin 2) should be at 0 
Vdc and the current through each attenuator section should be close to 0 rnA. 

Caution As long as the flatness data just entered is nm stored, the previously-stored 
flatness data will be present after the power is cycled. 

IS. Mo ve the A2 COlltroller Assembly's WR PROT!WR ENA j umper to the WR PROT 
position. 

16. Reconnect the cable to A15J801. 

11-12 RF Section 
Scans by ArtekMedia:> 2011 



Scans by Artekmedia:> 201 1 

Flatness Compensation Control 

See Function Block G of Al5 RF Schematic Diagram (Sheet 2 of 4) in the component- level 
information binder. 

The Flatness Compensation Control consists of a buffer amp (U90I B) and two identical 
voltage-to-current converters ( U901A and U901C). The thermistor RT90 1 in the buffer amp 
provides temperature compensation for the PIN diodes in the allenuator stages. The gain of 
the Flatness Compensation Amplifiers is driven to a minimum by the REDIR line going low 
during Automatic IF Adjustment. 

Control Latches 

See Function Block H of AIS RF Schematic Diagram (Sheet 2 of 4) in the component- level 
infonnation binder. 

The control latches control the PIN Switch Dri vers illustraled in Function Block I. 

I. Connect a DVM's positive lead to Al5J901 pi n 15 (HXMX). Connect the negative lead to 
Al5J901 pin 6. The measured signal controls the switchin g between internal and externa l 
IF signals. 

2. On the HP 8560A press IAUX CTRLI and EXTERNAL MIXER. The voltage on the DVM 
shou ld measure approximate ly +5 Vdc (TTL high). 

3. On the HP 8560A press fAUX CTRl I and INTERNAL MIXER. The voltage on the DVM 

should measure approximately 0 Vdc (TTL low). 

4. Connect the DVM's positive lead to A15J901 pin 13 (LSID). The signal measured turns 
011 the SIG ID oscillator. 

5. On the HP 8560A press SIG ID ON, [TRIG I, and SINGLE. 

6. Subsequent pushes of the SINGLE softkey shou ld cause the signal measured on the DVM 

to toggle between ITL high and low leve ls. 

7. Connect an osci lloscope probe to A15U902 pin 7 (REDIR) and the probe ground lead to 
A15J901 pin 6. The signa l measured controls the Oatness compensation circuit. 

8. On the HP 8560A press (PRESET I, and set the (SPAN) to I MHz. 

9. Set the osci lloscope for the following senings: 

Amplitude Scale, , , ... , , , , .. , , , , .. , , , , , , , .. , , , , . , , , , , ... , , , , .. ,,2 V / div 
Sweep Time. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . 20 ms/div 

10. The wavefonn should be at a TTL high during part of the retrace period and a TTL low 
during the sweep (about 50 ms). 

SIG 10 Oscillator 

See Function Block F of AIS RF Schematic Diagram (Sheet 2 of 4) in the component- level 
information binder, 

The SIG ID Osci llator provides a sh ifted third LO (approximately 298 MHz) to distinguish 
true signals from false signals (such as image or multiple responses). When the HP 8560A is 

set 10 SIG ID ON, the SIG ID Osci llator turns on during alternate sweeps, 
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I. Set the HP 8560A to the following settings: 

TRIGGER. 
SIG ID .... 

.. .sING LE 
..ON 

2. Use an active probe with another spectrum analyzer to measure the signal level at 
A15TP602. 

3. On the HP 8560A press S INGLE. With each press of SINGLE , the ana lyzer alternates 
between the following two states: 

State I: 
Al5J90 1 pin 13 (LSID) 
SIG ID Oscillator 
Signal at Al5TP602 

State 2: 
Al5J901 pin 13 (LS ID) 
SIG ID Osci llator 
3rd LO Driver Ampli fier 

TTL low 
ON 
298 MHz ±50 kHz (at least +l dBm) 

TTL high 
OFF 
Provides LO fo r Double Ba lanced Mixer 

4. With the SIG ID Osc il lator on, measure the frequency at A15TP602 with a frequency 
counter and an active probe. If the frequency is not 298 MHz ±50 kHz, refer to the S IG ID 
Oscillator Adjustment procedure . 

5. On the HP 8560A press S INGLE until A 15J90 1 pin 13 is at TTL low. Diodes C R603 and 
CR605 should be forward biased and CR604 should be reverse biased (approximately 6 Vdc 
reverse bias). Diodes C R50 I and CR502 should be forward-biased, disabling the 3rd LO 
Driver Ampl ifier. 

6. The voltage at the R622/R623 node should measu re approximate ly -5 Vdc, biasi ng Q604 
on. 

7. If osci llator bias voltages are correct, place a 100 n resistor across SAWR U602 pins I and 
2. If the SA WR has failed, th is will provide the equivalent loss of a correct ly functioni ng 
SA WR, and the c ireuit will begi n to osci llate. 

10 MHz Reference 

The HP 8560A 10 MHz reference consists of 10 MHz TCXO (Option 003: A21 OCXO) 
with assoc iated TTL level generator and distribution amplifier. The TCXO and TTL level 
generator (or OCXO) are turned off when using an external 10 MHz reference. Also, with the 
analyzer set to EXTernal frequency reference, li ne receiver U304B is di sabled and U304A is 
on. In INTernal frequency reference, U304A is disabled and U304D is turned on. 

I. Set the H P 8560A's 10 MHz re ference to internal by pressing rAUX CTRl I ... REAR PANEL, 

and 10 MHz INT. 

2. Use a spectrum analyzer to confinn the presence o f a 10 MHz signal at the follow ing test 
points: 

A 15B03 ......... . ................ .... ............ . . .. ...... >-10 dBm 
A 15J304 . . . . . . . . . • .. . . . . . . . . . . . . . . • • .. . . . ....... .. .. .. .. >-10 dBm 
A15J301 . . . . . ... . . • . .. . ... . ..•• • .. . .. . . ....• . .. . .. ....... ' . ;:::-2 dBm 
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3. Check fo r a 3 Vp-p waveform at Al5J302 using an oscilloscope (see Figure 11-3). 

4. Check that the signal at A15J301 is 10 MHz ±40 Hz (with TCXO reference) using a 
frequency coumer. If necessary, perform the appropriate 10 MHz reference adj ustmenl. 

5. If there is no problem with INTernal 10 MHz reference operation, check EXTernal 10 MHz 
reference operation as fo llows: 

6. Set the HP 8560A's 10 MHz reference to external by pressing 10 MHz EXT . 

7. Connect a 10 MHz, -2 dBm, signal to the rear-panel 10 MHz REF IN/OUT connector. 

8. Check the signals at A15J301, A15J302, A15J303, and A I5J304 according to the 
procedure in steps 2 through 4. 

9. If the signals are correct in EXTernal operation, but not in INTernal operation, the 
problem lies in the TCXO, its voltage reference, the TTL level generator, or the A21 
OCXO, if Option 003. Check these sections as follows: 

On the HP 8560A, press \0 MHz INT. 

Check U305 pin 3 for approximately + 12 Vdc. 
Check for a 10 MH z sinc wave, ~1 Vp-p, at U302 pin 2 (non-option 003) or nos 
(Opl ion 003) using an oscillosl:Opt!. 

10. If the signal at U303 pin 5 is correct (see Figure 11-4), but there is a problem with the 
signals at A15J30 1, A15J302, A15J 303, or AlSJ 304, suspect U303, U304, or U306 in the 
10 MHz Distribution Amplifier. 

Graph. 11 
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Figure 11-3. 10 MHz Reference at A15J302 
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Figure 11-4. 10 MHz TTL Reference at U303 Pin 5 
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Table 11 -4 li sts the RF Section mnemonics shown in Figure 11·5 and provides a brief 
description of each. 

Table 11-4. RF Section Mnemonic Table 

Mnemonic Description 

MAIN COIL+, MA IN COIL- YTO Mai n Coil Tune Signal 

FM +, FM - YTO FM Coil Tune Signal 

LO SENSE LO Amplitude Sense Voltage 

LEVEL ADJUST LO Amplitude Adjustment Voltage (PIN ATTEN) 

GATE BIAS LODA Gate Bias Voltage 

XMX External Mixer; + 12V=EXT MIX 

- 12V=INT MIX 

SID SIG 10 Osci llator ON + 12V=SIG ID OFF 

- 8V=SIG ID ON 

PIN DIODE SW ITC H PIN Diode Switch Control For 2ND Conv. IF Output 

RFGA IN Voltage to Control Gain of Flatness Compo Am ps. 

RFGA IN I and RFGAI 2 CUITenlS to Drive PIN Diodes in Flatness Compo Amps. 

LlOdBA, L20dBB, L20dBC, L20d BD Control Lines to Set Attenuator Sections A, B, C, and 0 

to Attenuate Position (Acti ve LOW) 

IOdDA , 20d DD, 20dDC, 20dBD Control Lines to Set Allcnuator Sections A, D, C, and 0 

to Attenuate Position (Active High) 
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A10 Tracking Generator (Option 002) 

Block Diagram Description 

The A 10 Trac king Generator consists of several smaller circuits . The A l 0 is not 
componenl-Ievel repairable; a rebuilt exchange assembly is available. 

The block diagram of the tracking generator is unique in that it only recreates one of the 
spectrum ana lyzer's intermed iate frequencies . Thi s minimizes isolation prob lems associated 
with a built-in tracking generator. Each of the blocks comprising the A ID Tracking Generator 
is described below. 

Tracking Osci llator 

The track ing oscillator enables the fi ne adj ustment of the trac king generator output freq uency 
to compensate for the frequency inaccuracies of the spectrum analyzer'S 10.7 MHz IF. The 
tracking osci llator determ ines the residua l FM and frequency drift of tbe tracking generator. 
The 182. 14 MHz output frequency is obtained by doubling the output of a crystal oscillator 
operating at 91.07 MHz. 

Upconverter 

The upconverter mixes the tracking osci llator output with the buffered 600 MHz reference 
from the AIS RF Assembly. The upconverter also conta ins a fi lter to pass on ly the 782.14 
M Hz upper sideband. 

Pentupler 

The pentupler mu ltiplies the 782.14 MHz signa l by five to generate 3.9 107 C lI z, the spectrum 
analyzer's lsI IF. A dual cav ity band-pass filter cenlered at 3.9 107 C Hz eliminates all 
unwanted multipl es of 782. 14 MHz. 

Modulator 

The output of the Pentupler is passed through a Modu lator to adj ust the power level into the 
Output Mixer. The modulator is controlled by an ALC circu it on the Bias Board which is fed 
by a detector in the Output Ampli fier. If the detected output power is too high, the ALC will 
drive the Modulator to decrease the input level into the Output Mixer, resulting in a decrease 
in output power. 

Coupler 

The 1st LO signal from the A 7 LODA is coupled off and buffered to drive the Output Mixer. 
The main line of the coupler is fed to the 1ST LO OUTPUT on the front panel. The loss 
through the coupler main line is less than 2.5 d O. 

Output Mixer 

The 3.9107 G ll z signal from the Mod ulator is fed into the RF port of the Output Mixer. The 
LO port of the output mixer is driven by the buffered 1st LO signal from the Coupler. The 
output of the mixer is then ampl ified. 
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Output Amplifier 

The output amplifier low·pass filters the signal emerging from the Output Mixer and then 
amplifies it into a usable range. The amplifier also contains a detector for leveling the output. 

Bias Board 

The bias board contains the ALe circuitry for the tracking generator and distri butes dc power 
from the AI4 Frequency Con trol Assembly to the rest of the tracking generator. The ALC 
inputs come from the AI4 Frequency Control Assembly (for controll ing the power level), the 
EXT ALC INP UT on the rear panel, and the detector in the Output Amplifier. The ALC 
loop dri ves the Modu lator. 

The following troubleshooting information is aimed at iso lating tracking·generator·related 
faults to either the A I 0 Tracking Generator Assembly, or one of the other supporting 
assemblies, such as A14, AIS, or A7. The AIO Tracking Generator is not field.repairable; a 
rebuilt·exchange assembl y is available. 

Output Goes Unleveled (ERR 900 or ERR 901) 

The ADC on the A3 Interface Assembly is used to monitor the control line ALC MON (A Le 
Monitor) from AlO. If ALC MON is greater than +1.091 Vdc or less than ·0.545 Vdc, ERR 
900 TG UN LVL will be displayed, ind icating that the output of the tracking generator (or 
"TG") is un leveled. The TG can typically be set for +2.8 dBm output power and rema in 
leveled . In any case, the output should remain leveled for output power settings of less than 
the maximum leve led output power. Refer to Table 1·1 in the Installation and Verifica ti on 
Manua l for more information on this spet:ification. 

It is normal for the TG to be unleveled at frequencies below 300 kHz. If the TG output 
is unleveled and the start frequency of the TG is below 300 kHz, ERR 901 TGFrqLmt 
(TG Frequency Limit) and ERR 900 TG UN LVL may be displayed (refer to General 
Troubleshooting for information on chet:king for multiple error messages). If the start 
frequency is changed to be greater than 300 kH z and the output is still un leveled, ERR 900 
TG UN L VL wi ll be displayed (see above). 

The ALC MON line is monitored only at the end of a sweep. For this reason, it is possible 
that the output could be un leveled during a portion of a sweep, and, if the output returns to a 
leveled condit ion by the end of the sweep, ERR 900 TG UNLVL wi ll not be displayed. 

If ERR 900 TG UNLVL is displayed, proceed as follows: 

I. Check at which frequencies the output is un leveled. Set the analyzer to zero span and 
step the center frequency in 50 MHz increments. Note at which frequencies the output is 
un leveled. 

2. Check at which power levels the output is unleveled. Connect the RF OUT son to the 
INPUT son. With the analyzer in zero span, set the Center Frequency to 300 MHz or 
one of the frequencies noted in step I, with the ana lyzer in zero span. Press IAUX CTRl l, 

TRACKING GENRATOR, SRC PWR ON, MORE 1 OF 3, TRACKING PEAK Wait for the 
" PEAKI NG" message to di sappear. Step the TRK GEN RF POWER setting in I dB 
increments and note at wh ich power levels the output is un leveled. It is acceptable for the 
output to be unleveled on ly at power levels greater than the specified maximum leveled 
output power level. 
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3. Check maximum power available from the TG. Connect the RF OUT 50n to the IN PUT 

son. Press [PRESET), [AMPLITUDE ), (Il, @), 1+ dBm ), LOG dB/DIV, [)' @ ' [AUX CTRL I, 

T RACKING GENRATOR , SRC PWR ON , MO RE 1 OF 3 , ALC EXT. No connection should be 
made to the ALC EXT INPUT connector on the rear pane l. The available power should 
always be greater than + l d Dm . If the output is unleveled only at specific frequencies, a 
power hole will usually be visible at those frequencies. 

4. Perform the 1ST LO OUTPUT Amplitude performance lest. If the test fails, note the 
Center Frequency setting at which the power level was oUI-of-tolerance. Repeat the test 
with the power sensor connected to A7J3 (a right-angle SMA adapter wi ll be necessary) 
and note the Center Frequency of any out-of-tolerance power levels. The power leve l should 
be +16.5 dBm ±2 dB. 

If the power level is correct at W43 but out-of-tolerance at the 1ST LO OUTPUT (front 
panel) and the Center Frequency setting of the out-of-tolerance power levels is close to the 
frequencies at which the output is unleveled, suspect either A 10 or W46. 

If the power level at W43 is also out-of-tolerance, suspect either the A7 LODA or the All 
YTO. Refer to Synthesizer Sect ion Troubleshooting. 

5. If the output is unleveled on ly at certain power level setti ngs or certain frequencies, 
monitor A17J16 pin I with a DVM. Connect the negative DVM lead to A17J16 pin 6. 
Vary the TRK GEN RF POWER or Center Frequency sett in gs, as appropriate, and plot 
the voltage variation versus power level or frequency. A discontinuity in the plot near the 
frequency or power level at which the output is un leveled ind icates a problem on the Al4 
Frequency Control Assembly. 

Excessive Residual FM 

Either the tracking osci llator or the ALC circuitry could be responsible for excessive residual 
FM. The residual FM shou ld be measured on another spectrum analyzer, such as an HP 
8566AJB or HP 8568AJB, usi ng slope detection with the HP 8560A set to zero span. 

Proceed as follows to troubleshoot residual FM problems: 

I. Perform the Residua l FM performance test for the spectrum analyzer in th e Installa tion 
and Verification Manual. If this test passes, the 1st LO input and 600 MHz drive signal s 
should be correct. If the test fai ls, troubleshoot the Synthesizer Section. 

2. Monitor A14Jl7 pin 15 (TUNE +) with an oscilloscope. Connect the osci lloscope probe 
ground lead 10 A l4J 17 pin 6. The voltage at this point should be greater than 500 m V. If 
the voltage is less than 500 m V. perfonn the Tracking Osci llator Range perfonnance test in 
the Installation and Verification Manual. If thi s test fails, perfonn the Tracking Oscillator 
Range Adjustment. If the noise on this tune line is greater than 10 mV ) troubleshoot the 
BITG Drive circuitry on A 14. 

3. Moni tor the output of th e track ing genera tor with another spectrum ana lyzer. Check 
fo r high-amplitude spurious responses from 100 kHz to at least 3 GHz. If the spurious 
responses are too high in amplitude, the (broadband) ALC detector may cause the ALC 
loop to oscillate, generating FM sidebands .. If any spurious responses are excessively high, 
refer to Harmonic/Spurious Outputs Too High be low. 

4. If no spurious responses are presen t or are sufficiently low enough in amplitude to not cause 
a problem, SliSpect the tracking oscillator in AlD. 
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Flatness Out·of·Tolerance 

The output leve l flatness of the track ing generator is specified at a 0 d Bm output power 
setting. In general, most flatness problems will be a result of a failure in the A I 0 Tracking 
Generator microcircu it. However the POWE R LVL signal from the AI4 Frequency Control 
Assembly and the 1ST LO IN signal from the A 7 LODA can also contribute to flatness 
problems. 

1. Check the function of the POWER LVL signal from the Al4 Frequency Control Assembly. 
Set the TRK GEN RF POWER to a level at which the flatness is out-of-tolerance. 
Monitor A17J16 pin I with a DVM and step the Center Frequency in 100 MHz increments 
from 100 MHz to 2.9 GHz and plot the voltage variation versus frequency. A discontinuity 
in the plot near the frequency at which the flatness is out-of-tolerance indicates a problem 
on the AI4 Frequency Control Assembly. 

2. Check the fla tness of the 1ST LO IN signal. Perform the 1ST LO OUTP UT Amplitude 
performance test. If the test passes, the fault is most likely in the A JO Tracking 
Generator. If the lest fai ls, note the Cenler Frequency setting at which the power level 
was out-of-tolerance and compare against the frequency(ies} at which the flatness was 
out-of-tolerance. Repeal the test with the power sensor connected 10 the end of W43 
nearest A1O, noting the Center Frequency of any out-of-tolerance power levels. The power 
level should be +16.5 dBm ±2 dB. 

If the power level is correct at W43 but out-oF-tolerance at the 1ST LO OUTPUT and the 
Center Frequency setti ng of the out-of-tolerance power levels is close to the frequencies at 
which the output is unleve led, suspect AID. 

If the power level at W43 is also out-of-tolerance, suspect either the A7 LODA or the All 
YTO. Refe r to Synthesizer Section Troubleshooting. 

3. Check all coax cables, especially semi-rigid cables. A fault in one of these cables can cause 
a very high-Q power hole. 

Vernier Accuracy Out-of·Tolerance 

Vern ier accuracy is a function of the POWER LVL drive signal from the Al4 Frequency 
Control Assembly and the ALC circuitry on A 10 . The vern ier accuracy is specified at 
300 MHz. Since vernier accuracy is tested using a broadband power sensor, abnormally high 
spuriolls responses could cause the measured vernier accuracy to fail when in fact the accuracy 
of the 300 MHz signal alone is withi n spec ifi cation. 

1. Check the POWER LVL drive signal from A14. Monitor A17Jl6 pin I wi th a DVM. 
Change the TRK GEN RF POWER in I dB steps and note the voltage at each power 
level setting. The voltage should change by the same amoun t for each I dB step. If the 
voltage does not change by the same amou nt for each 1 dB step, the fault lies on the Al4 
Frequency Control Assembly. 

2. Check for abnormal ly hi gh spurious outputs. Connec t the RF OUT 50f! to the input of 
another spectrum analyzer (the "test analyzer"). Set the test analyzer to sweep from 
300 kHz to 2.9 GHz, with a sweeptime of 100 msec or less. Set the HP 8560A to sweep 
from 300 kHz to 2.9 GHz with a 50 second sweeptime. Press (SGl swp ) on the HP 8560A 
and observe any responses on the test analyzer, ignoring the desired output signal. If any 
spurious responses are greater tha n -20 dB c, the vernier accuracy measurement may fa il. 
Refer to Harmonic/Spu rious Outputs Too High. 
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3. Check for excessive LO feedthrough. Use the LO Feedthrough perfonnance test in the 
Insta llation and Verification Manual , but check over a Center Frequency range of 300 kHz 
to 100 MHz. The LO Feedthrough wi ll be 3.9107 GHz greater than the Cen ter Frequency 
selling. 

Harmonic/Spurious Outputs Too High 

Hannonic and spurious outputs may be generated by A I 0 itself or may be present on the 
either the 600 MHz dri ve or 1st LO drive signal. There is a direct relationship between 
spurious signals on the 1st LO and spurious signals on the TG output. There is a five-to-one 
relationship between spurious signals on the 600 MHz dri ve and the spurious signals on the 
TG output. For example, if the 600 MHz signal moves I MHz, the TG output signal will 
move 5 MHz. This is due to the mu ltiplication in the pentupler. 

I. If the Harmonic Spuri ous Responses performance test failed, connect anot her spectrum 
analyzer, such as an HP 8566A/B, to the HP 8560A 1ST LO OUTPUT connector. Set the 
HP 8560A 10 each frequency as indicated in the perfonnance test, with the Span set to 
o Hz. At each frequency setting, press ISGl swp l, ICALIJ. MORE 1 OF 2, FREQ DIAGNOSE, 

LO FREQ . The frequency displayed wi ll be the fundamental frequency of the 1ST LO 

OUTPUT. Use the HP 8566A/ B to measure the level of the second and third hannonics of 
the 1st LO signal. 

Note The 1st LO typically has a higher hannon ic content than the tracking 
generator output. For the purposes of thi s check, it is the variation in 
harmonic content versus freq uency which is important. 

If the variation of the hamlOnic level of the 1st LO versus frequency tracks the hamlOnic 
level variation of the tracking generator output, repeat this step while measuring the 1st 
LO signal at the end of W43 nearest AlO. If there is little variation in the 1st LO hannoni c 
leve l between the 1ST LO OUTPUT connector and W43, and the relati ve variation in 
harmonic level tracks with the TG output hamlOnic level, suspect either the A 7 LODA or 
A ll YTO. 

If the hannonic level variation of the 1st LO versus frequency does not track the hannonic 
level variation of the TG output, suspect A ro. 

2. If sidebands are present at the same frequency offset at eve')' output frequency, check 
the spectra l purity of the I st La and the 600 MHz dri ve signals usi ng another spectrum 
analyzer. When checking the 1st LO, the HP 8560A must be set to zero span. Press ICAL I, 

MORE 1 OF 2, FREQ DIAG NOSE, LO FREQ to detennine the 1st La frequency. A I MHz 
sideband on the I st La will appear as a I MHz sideband on the output signal. 

To verify that the 600 MHz drive or lSi La signal is responsible for the sidebands, 
substilute a clean signal for the 600 MHz drive or 1st LO signa l. If the sidebands on the 
output disappear when using the clean signa l, the substituted signal was responsible for the 
sidebands. 

Note The 600 MHz dri ve signal should be -8 dBm+I-3.5 dB. The 1st LO signal 
should be + 16 dBm ±2 dB. 
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Power Sweep Not Functioning Properly 

Power sweep is accomplished by stepping Real Time Dac #1 (RJf DACl) which adds an 
offset to the POWER L VL signal. Refer to Function Block S of AI4 Frequency Control 
Assembly schematic. Rff DACI is an 8-bit dae and can provide power sweeps of up to 
12.8 dB. This is equivalent to 0.05 d B per dae step. Since Rff DAC} has only 256 discrete 
setti ngs but 601 points per sweep are digitized, up to three adjacent points per sweep may 
correspond to the same power level setting. 

I. If the power sweep appears to be non-monotonic, the fault probably lies on the A3 
Interface Assembly (Rea l Time DACs). To check the operation of Rff DACl , monitor 
A3J400 pin 3 with an osci lloscope. Trigger the oscilloscope ofT the negative-going edge of 
the BLANKI G ou tput of the HP 8560A. Set the POWER SWEEP RANGE to 12.8 dB 
and TRK GEN RF POWER 10 -10 dRill. St:1 lht: HP 8560A SWEEPTIME 10 50 ms. A 0 
to +lO V ramp should be observed on the oscilloscope. The amplitude of the ramp should 
decrease approximately 780 mV for each I d B decrease in POWER SWEEP RANGE. 

Note Although POWER SWEEP RANGE may be set to a 12.8 dB sweep width, 
the POWER SWEEP func tion is only warranted to have a 10 dB sweep width. 

2. Perfonn the Vernier Accuracy Perfonnance Test. If this test fai ls, refer to Vernier Accuracy 
Out-of-Tolerance, above. 

No Power Output 

The A IO requires power suppl ies, a 1st La signa l, and a 600 MHz drive signal in order to 
provide power output. 

I. Check power suppl ies on Al4J13 and A10J1. Refer 10 the AI4 Frequency Control 
Assembly schematic. 

2. Verify that the voltage at AI 'Ul7 pin 14 is greater than + 14 Vdc. If the vo ltage is not 
grealer than + 14 Vdc , troubleshoot A 14. 

3. Check thaI ALC-EXT, measured al A17J13 pin 10, is al a TTL low when the TG is set to 
ALC tNT and al a TTL high when the TG is set to ALC EXT. 

4. Check that the 600 MHz drive signal is -8 dBm+I-3.5dB. If the signal is outside of this 
range, troubleshoot the AI5 RF Board Assembly. 

5. Check that Ihe 1st LO input signa l is + 16 dUm ±2 dB. Perforn1 the 1ST LO OUTP UT 
Amplitude test, measuring instead at the end of W43 nearest A 10. 

6. Check the tracking adjustment controls. Moni tor A14J16 pin 13 with a DVM. On the 
HP 8560A, use the STEP keys and numeric keypad to set the COA RSE TRACK AD) 
value from 0 to 255. The voltage measured shou ld increase from 0 V to +lOV. 

Monitor A14Jl 7 pin 13 with the DVM. Use the RPG knob 10 set the FINE TRACK AD) 
value from 0 to 255. The voltage measured should increase from 0 V to + lOV. 

Moni tor A I4J17 pi n 15 with the DVM. The voltage at this point should change as both the 
FI NE TRACK ADJ and COARSE TRACK ADJ va lues are changed, however the vo ltage 
change per step of the FINE TRACK ADJ will be much less (about one-sixtieth) than the 
vo ltage change per step of the COARSE TRACK ADJ. 
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7. If all of the checks above are correct, the tracking osci llator might not be functioning. 
Setup the HP 8560A as ind icated in the Tracking Oscillator Range Adjustment procedure, 
using a spectrum analyzer, such as an HP 8566A/ B, in place of the freq uency counter. Try 
to adjust A lOC3 unt il a signal is displayed on the HP 8566AjB. If adjusting AlOC3 does 
nol stan the tracking osc illator function ing, the A I 0 Tracking Generator is suspect. 
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12 
Display/Power Supply Section 

The Display/Power Supply Section contai ns the A6 Power Supply, A6Al HV Module, Al7 
CRT Driver, and Al8 CRT. Figure 12·1 illustrates the section block diagram. Table 12·1 lists 
signal versus pin numbers ror Power Cable Wl. 
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Warning 

Warning 

Warning 

The AS Power Supply and A6A 1 High Voltage Assemblies contain lethal 
voltages with lethal currents in all areas. Use extreme care when servicing 
these assemblies. Always disconnect the power cord from the instrument 
before servicing these assemblies. Failure to follow this precaution can 
represent a shock hazard which may result in personal injury. 

The voltage potential at A6A1W3 is +9 kV.lf the cable must be disconnected, 
always disconnect it at the CRT with caution! Failure to properly discharge 
A6A 1W3 may result in severe electrical shock to personnel and damage to the 
instrument. See Chapter 3, Procedure 2. 

Always use an isolation transformer when troubleshooting either the A6 Power 
Supply or the A6A 1 HV Module. When using an isolation transformer, connect a 
jumper between A6TP101 and A6TP301. This connects the circuit common to 
earth ground. Remove this jumper when the isolation transformer is not used. 
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Table 12-1 . W1 Power-Cable Connections (1 of 2) 

Signal A2Jl A3Jl A4Jl ASJl A6J1 A14Jl AlSJl 
{pins (pins (pins {pins {pins {pin s {pins 

NC 
NC 
A GN D 3 3 48 3' 3 3 
NC 
NC 
A GN D 6 6 45 6* 6 6 
NC 
NC 
A GN D 9 9 42 9* 9 9 
SCAN RAM F 41 10 10* 
NC 
A GN D 12 12 39 12' 12 12 
-12.6 V 38 IJ 13* 
- ISV 14 14 J7 14" 14 14 
A GN D 15 15 36 15* 15 15 
- 15 V 16 16 15 16* 16 16 
+15 V 17 .17 34 17' 17 17 

A GN D IS IS 33 18* 18 18 
+ I S V I? 19 12 19' 19 19 
+28 V 20 20' 20 20 
+28 V 21 ~ l* 21 21 
PW R UP 29 22' 
-IS V 2l 23 28 23' 23 23 
- 15 V 24 24 27 21' 24 24 
+ 15 V 25 25 26 25* 25 25 

+ 15 V 26 26 25 26' 26 26 
+ 5 V 27 27 24 27' 27 27 
+ 5 V 28 28 23 28* 28 28 
+ 5 V 29 29 II 29' 29 29 
+5 V 30 30 21 30' 30 30 
D GN D 20 31 31 20 31 ' 31 

o GND 19 J2 12 19 32 ' 12 
A GN D IS 33 JJ 18 33' 33 33 
\ GN D 17 34 J4 17 31' 34 34 
o GN D 16 35 15 16 35' 35 35 
D GND 15 36 36 15 36' 36 36 
o GN D 14 37 17 14 37' 37 17 
o GN D 13 38 J8 IJ 38' J8 38 

Indicates signal source connectors 
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Table 12-1. W1 Power-Cable Connec1ions (2 of 2) 

Signal A2JI A3Jl A1Jl ASH A6Jl- A14Jl Al SJI 
(pim) (pins) (pins) (pins) (pins) (pins) (pins) 

+5 v 12 3' 39' 
+5 V II . 0 .0 · 

+5 V 10 41 41' 

+5 V 9 .2 . ,-
+5 V 8 43 43' 
+5 V 7 .. 44' 
+ 28 V , .5 45' 
LI NE TRIGGE R. •• 46' 
+ 15 V 4 47 47' 
+ 15 V 3 48 4S' 
- I 5 V 2 •• 49 49' 
- I 5 V 1 50 50 50' 

• Indicates signal source connectors. 

Troubleshooting Using the TAM 
Whe n using A uto mat ic Fault [solatio n , the T AM in d il;ate s s u spected circ u its tha t need to be 

man ually checked . Use Tab le 12- 1 to loca le the manual procedure. 

Tabl e 12-2 lists assem bly test co nnectors associated with each Manual Probe Troub le shooting 
test. Figu re 12-2 ill ustra tes the locat ion of AI 7's test connectors. 

Table 12-2. Automatic Fault Isolation References 

Susp ected Circuit In d icated Man ua l Proce d ure to Perfo rm 

by Automatic Fault Isolation 

Check A2 Controller Blank ing Signal 

Check All Power Supply Outputs Dead Power Supply (s teps 1-5) 

Check Buck Regulator Dead Power Supply (steps 22-23) 

Check Buck Regulator COnlrol C ircuitry Dead Power Supply (steps 11-21) 

Check High-Voltage Supplies High Vol tage Supplies 

Check Input Rect ifi er Dead Power Supply (steps 6-7) 

Chec k Intensity Adj ustments Intensity Problems (steps 1- 4) 

Check Kick Start/Bias Circuitry Dead Power Supply (steps 8· 10) 

Check Low-Voltage Supplies Low Voltage Supplies 
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Conneetor 

A 17J 4 

Blank Display 

AI7 
CRT DRI VER 

J 4 
(REVI SION 
CO N NE CTOR) 

Figure 12-2. AI7 Test Connector 

Table 12-3. TAM Tests versus Test Connectors 

Manual Probe Troubleshooting Test Measured Signal lines 

Revision MS5 
X-Denection Amplifier MS2, MSJ 

Constant Current Source MSI 

Focus Amplifier Bias MS4 

Intensi ty Amplifier Bi as MS6 
Intensity In put MS7 
Intensi ty Offset MS7 

Blanking Control MS8 

SKI 12 I 

Use the fo llowi ng procedure if the instrument 's d isplay is blank. This procedure substitu tes an 
HP-18 printer for the display. 

\. Connect the printer to the HP 8560A and set the pri nter's address to the value required 
by the TAM. This is usually \. 

2. A ll of the power-supply indicator LEOs along the edge of the A2 Controller Assembly 
should be li t. 

3. The rear-panel C RT +1 10 VDC ON indicator shou ld also be IiI. 

4 . Connect the TAM's probe cable to A2Jl l. 

5. Press (MODULE l, SOFT KEY '3 , ~, SOFT KEY 11 . (The top soft key is #1.) 

6. The yellow LED next to A2J I I shou ld blink approximately ten li mes. If the LE D fa ils to 
bl ink correctly, troubleshoot the d igital section of the A2 Controller Assembly. 

7. Move the probe cable to A2J202. Press SOFT KEY .1 and wait five seconds. 

8. Press SOFT KEY . 4 . The results should be sent to the pri nter. 
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9. Move the probe cable to A2J201 , press SOIT KEY #1 and wai t five seconds. 

10. Press SOFT KEY .4 The resu lts will be sent to the printer. 

II. If a failure is indicated in any of these tests, the fault lies on the A2 Controller assembly. 
to obtai n more information: 

3 . Press the down arrow key one less lime than the test number. (For example, press it 
twice for the third test on the list.) 

b. Press SOFT KEY .3 , then SOFT KEY '4 , and when the printout is complete, 

SOfT KEY.6. 

12. If no fai lures were indicated in testing the A2 Controller, move the probe cable to A17J4. 

13. Press SOFT KEY t1 and wait five seconds. 

14. Press SOFf KEY '4 . The resu lts will be sent to the printer. 

15. If no fai lure is indicated in the pri ntout, check the high-voltage supplies as described 
" High Voltage Supplies" in this chapter. 

Blank Display 

l. If the LED above the front-panel LINE switch is lit, most of the A6 Power Supply is 
func tioning properly. 

2. Careful ly check the voltages on the front-panel PROBE PO WER jack. Be careful to avoid 
shoning the pins together. See Figure 12-3. 

3. Check that the fan is operating. If the PROBE POWER voltages are correct, and the fan 
is turning, the A6 Power Supply is probab ly working properly. 

4. If the rear-panel's CRT +110 VDC ON LED is lit, the high-voltage supplies shou ld also 
be operating. (The high-voltage supplies will be tumed ofT if the HV SHUT-DOWN line 
is low.) The A6 Power Supply feeds +5 V to the A2 Controller th rough WI. The A2 
assembly distributes this +5 V to the 1\17 CRT Driver through W7. 1\17 sends +5 V back 
to A6 as the HV SHUT_DOWN signal over W8. As a resu lt, A2, A17, WI , W7, and W8 
mllst all be in place for the high-voltage supplies to operate. 
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FRONT VIEW 

• • • 
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SKl112 

Figure 12-3. Probe Power Socket 

5. If all of the power supply indicators along the outside edge of -the A2 Controller assembly 
are lit, the A6 Power Supply is probably working properly. 

6. Press FREQUENCY, CD, I GH, I. 

7. Allow the anal yzer to wann-up for at least one minute. 

8. Whil e observing the display, set the ! LINE I switch off. If a green dot moves across the 
display. the CRT is probably working properl y: troubleshoot either the A2 Controll er or the 
AI7 CRT Driver. 

9. If a green dot does not move across the di splay, the A2 Controller, A6AI HV Module, AI7 
CRT Driver, or A 18Y 1 CRT might be at fault. 

Display Distortion 
The HP 8560A uses a vector display. The graticule lines. traces. and characters are composed 
of a series of straight lines ("vectors") placed end-Io-end. If the vectors do not begin and 
end at the prope r points, the di sp lay appears distorted, but in focus. Symptoms range 
from characters appearing elongated and graticu le lines not meeting sq uarely, to an enti rely 
unreadab le di sp lay. 

I. Use the CRT ADJ PATIERN to check fo r di stortion. Press (CAL), MORE, and 

CRT ADJ PATTERN. If vector di stortion (described above) occ,urs, perform the Display 
Adjustment in Chapter 2 to test the funct ion of the A2 assembly. 

2. If there is distortion along with slight fOCllS degradation, but the gralicul e lines meet (not 
necessarily squarel y), the A17 CRT Driver, CRT, DDDrrRACE A LI GN adjustments, or 
cable connections might be at fault. 
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3. Perform the Display Adjustment in Chapter 2. Isolate the problem to either the X or Y 
axis by noting the behavior of the adjustments. If the line generator or fast zero-span 
portion of the adjustment fail s, troubl eshoot the A2 assembly. 

4. If the adjustments do not remedy the problem, set the HP 8560A'5 (LINE) switch ofT and 
place the AI7 CRT Driver in the service position. 

5. Distortion confined to one axis (vertical or horizon ta l on ly), indicates a fau lty AI7 
assembly's X or Y Deflec tion Amplifier. Use the alternate good deflection amplifier for 
obtaining typica l vo ltages. (There is enough symmetry in a typical display that the 
voltages should be si milar between these circuits.) 

6. Monitor the waveforms at A17TPll and A17TP14 (or TPI 2 and TPI3). The 50 to 
100 Vp-p ae component of the waveforms at the X and X' (or Y and Y') outputs should 
be mirror images of each other. The dc average should be 55 V . 

7. The appropriate POSN adj ustment ( A17R57 or A17R77) shou ld change the dc component 
of both X and X' (or Y and Y') outputs in opposi te directions. 

8. The appropriate GAI N adjustment (A17R55 or A17R75) should change the ac component 
in both outputs by th e same amount. 

9. If the display is a si ngle dot, check the base of A17Q1 8 for - 10.3 V +/-O.3.V. Veri fy the 
signa ls at TPll , TPI 4, TPI 2, and TP13. 

10. If signals are correct and cables to CRT are good, suspect the CRT. 

Focus Problems 
Focus problems may be due to a defecti ve A 18Vl CRT, improper adjustments, improper 
connections, or absence of high voltage. The A2 Controller's focus-control circuitry has a very 
minor effect on the overall focus. 

Although A17'5 Grid Level Shifter (funct ion block D) is the leading cause of AI7 foc lls. 
problems, function blocks C, E, F, and H generally have less effect on focus, but may cause 
poor focus that is a function of screen position, length of line, or intensity. 

I . Connect a DVM's positive lead to A2J202, pin 2. Connect the negati ve lead to A2J202 
pin 6. 

2. Use the knob to change the focus value from 0 to 255. 

3. If the DVM reads near 0 Vdc with the focus set to 0, and near - 10 Vdc with the focus sel 
to 255, A2's focus control circuitry is working properly. 

4. Perform the Display Adj ustment in Chapter 2. Note that A 17R34 COU RSE FOCUS has 
the greatest effect on focus. Adj ustment A 17R93 AST IG and A17R92 DDD have a lesser 
effect, and A 17R21 Z FOCUS, A 17R26 X FOCUS and front-panel adj ustment (press 
(DISPLAY ), MORE, FOCUS, and tum knob) have very lill ie effect on focus. 

5. If the focus of some areas of the screen are worse than nonnal , continue with step II. If 
no part of the screen can be brought to sharp focus, continue with step 6. (CRTs have 
some normal focus variation across thei r face.) 
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6. Tum off the analyzer and place AI7 in the service posItIOn. Connect the ground lead of 
a high-voltage probe (HP 34111A) to the chassis, and use it with a DVM to measure 
A17J7( 10). 

7. The nom inal AI7J7(1O) voltage is -\600 Vdc, but the CRT will function with this voltage 
wi thin 200 V of -1600 Vdc. 

8. Adjusting A I7R34 COURSE FOCUS should vary the A17J 7(1O) voltage by 150 V. If 
these voltages are correct, suspect the CRT. 

9. Check the A6Al High Voltage Module cathode supply output at A17TPl6 using a high 
voltage probe. If the cathode voltage is -2450 V +1-250 V, check the Focus Grid Level 
Shi fter. 

10. If the cathode voltage is not correct, check the A6AI High Voltage Module and its 
connect ions. 

11. Connect an osc il loscope probe to A 17TP9. This signal corrects the foclls for the X 
position of the CRT beam, and for intens ity level. It also provides the front-panel focus 
adjusting vo ltage. 

12. Press (DISPLAY ), MORE, and FOCUS. Wh ile turning the front-panel knob, veri fy the de leve l 
of the signal at T P9 adjusts about 30 Vp-p. 

13. Verify that the front panel INTEN adj ustment plus A17R21 Z FOCUS changes the 
peak-to-peak vohage al T P9 by 25 V. 

14. Set front panel INTEN to minimum and Z FOCUS fully counterclockwise and Al7R26 X 
FOCUS to fully counterclockwise. Verify that the peak-to-peak voltage at TP9 is about 
40 Vp-p (due to X-Dynamic Focus circuit). 

15. If circuit operation seems correct, A l 8VI CRT is probably at fault. 

Intensity Problems 
Intensity problems, or absence of disp lay, can be due to the Al7 assembly's Intensity 
Ampli fier (function block A), Intensity Grid Level Shifter (function block B), CRT (A 18V 1), 
interconnect ions, or lack of proper supplies or inputs to A 17. 

1. On the HP 8560A press (DI SPLAY ), MORE I of 2 , INTEN . 

2. Rotate the fron t-panel knob ( RPG), and check that the intensity changes from dim, but 
readable, to bright. 

3. If the INTEN function does not function properly, troubleshoot the A2 Controller 
assembly. 

4. Perform the preliminary and Z-axis portions of th e Display Adj ustment in Chapter 2. 
Verify that Al7RlO CUTOFF functions properly. If A 17RII CUTOFF does not function 
properly, place the AI? CRT Driver in the service position. 

5. Verify that blanking pu lses are present at A 17TP2 using an osci ll oscope. The pulses 
should be norn1a l lTL levels, approximately I J.lS wide and 4 or 7 J.ls apart. If the 
blanking pulses are not correct, check the BLAN KING output of the A2 Controller 
Assembly and cable W7. 
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6. If blanking pulses are present, check A17T PlO with the oscilloscope. The TPIO signal 
should vary with the front-panel INTEN adjustment, and be approximately 55 Vp-p 
maximum. The signal wi ll be composed of both blanking pulses and varying intensity 
levels for the lines bei ng drawn. 

a. If a proper signa l is not present at A17TPlO, check A17Ql , Q2, CRI , and CRl. 

b. If the blanking pulses do not reach 40 Vp-p with maximum intensity, turn off the 
HP 8560A and check A17eRIO wi th an ohmmeter. 

c. If the TPIO signal does nOI vary with the front-panel INT EN adjustment, check the 
signals at A 17TP4 and A17TPl. Both signals should vary with fron t panel INTEN 
adj ustment. The TP4 signal should be up to 4 Vp-p, and TPI signal should be up to 
approximately 12 Vp-p. 

Warning 

Note 

The AI7 CRT Driver contains lethal voltages with lethal currents. Use extreme 
care when servicing this assembly. Always disconnect the power cord from the 
instrument before servicing this assembly. Failure to follow this precaution can 
present a shock hazard which may result in personal injury. 

The followi ng measuremenls shou ld be made with a high-voltage probe, such 
as the HP 34111A. When using the high-voltage probe, connect the ground 
lead securely to the HP 8560A chassis. 

7. Carefu lly measure the grid voltage at A17J7 pin 6, and the cathode voltage at A17J7 pin 
4. The display will work with a cathode voltage of -2450 Y f250 Y, provided the grid 
voltage (A17J7 pin 6) is 30 to 100 Y more negati ve than the cathode. AliRll , CUTOFF, 
should be able to adj ust the voltage difference over a 60 V range to account for tube 
variations, and achie ve proper intensity. 

8. If the grid and cathode voltages are correct, tum off the HP 8560A and check A17C RIO 
wi th an ohmmeter. If A17C R IO is good, suspect the Al8VI C RT. 

9. If the grid and cathode voltages are too low, tum off the power and disconnect W8 from 
the base of Al8V I CRT, and ret:heck the grid and cathode voltages. 

10. If the grid and cathode voltages are still too low, refer to "CRT Supply" in Ihi s chapter 
and the High-Voltage Power Supply Adj ustmen t proced ure. 

I I. I r voltages an:: w rnx:l wlLeli the tube is t1 ist:UlI ller..: tetl, tILe CRT is probably t1erer..:tive. 

Caution The pi ns on the Al 8Vl CRT bend easil y. Be careful not to bend pins when 
connecting W8 to A18Vl. 
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AS Power Supply Assembly 
The HP 8560A uses a switching power supply operating at 40 kHz to supply the low voltages 
fo r most of the analyzer hardware and a 30 kH z switc hing supp ly (C RT Supply) to provide 
the high voltages for the CRT display. The CRT Supply will be treated as a separate supply 
since the remainder of A6 must be operating for the CRT Supply to operate. 

Kick starti ng occurs when there is a fault ei ther on the power supply or on one of the other 
assemblies. The power supply wi ll try to start by generating a 200 ms pulse ("kick") every 
1.5 seconds. A kick-starting power supply often appears to be dead, but the fan will make one 
or two revolutions and stop every 1.5 seconds. 

Warning 

Warning 

Warning 

The A6 Power Supply and A6A 1 High Voltage Assemblies contain lethal 
voltages with lethal currents in all areas. Use extreme care when servicing 
these assemblies. Always disconnect the power cord from the instrument 
before servicing these assemblies. Failure to follow this precaution can present 
a shock hazard which may result in personal injury. 

The voltage potential at A6A1W3 is +9 kV. Disconnect at the CRT with caution! 
Failure to property discharge A6A1W3 may result in severe electrical shock to 
personnel and damage to the instrument. See Chapter 3, Procedure 2. 

Always use an isolation transfonner when troubleshooting either the AS Power 
Supply or the A6A1 HV Module. When using an isolation transfonner, connect a 
jumper between A6TP101 and A6TP301. This connects the circuit common to 
earth ground. Remove this jumper when the isolation transfonner is not used. 

Dead Power Supply 

I. Connect the negative lead of a DVM to A6TPJOl. 

2. Check TP308 for + 5 v. 
3. Check TP302 fo r + 15 V. 

4. Check TP303 for -15 V. 

5 . Check TP304 for +2R V. 

6. Check TP305 for -12.6 V. 

7. Measure the voltage at TPI08 to verify the output of the Input Rectifier. The voltage 
should be between +21 5 Vdc and +350 Vdc. 

8. If it is not within this range, check the Input Rectifier, Input Filter, and the rear-panel 
line voltage selector swi tch. 

9. Measure the vo ltage at TP206 to verify the outpu t of the Kick- Start/Bias-Circu it ry . The 
vo ltage should be approximately +14 Vdc. 

10. If there is no voltage at TP206, check TP210 for pulses 200 illS wide with an amplitude of 
14.7 V. If there are no pulses present, the kick-start circu itry is probably defective. If the 
pulses are low in amplitude (about I V), Q20 1 is probably shorted. 
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II. If there are pulses at TP206, or there are pulses at TP21 0, but not at TP206, the Buck 
Regulato r Con tro l circuitry is probabl y faulty. 

12. Disconnect the power cord from the HP 8560A. 

13. Connect the positive output of a current- limited dc power supply to the cathode of 
A6CR201 and the ground 10 A6TP201. 

14. Set the current limit 10 about 500 rnA and the voltage to 12 Vdc. 

15. Connect a jumper from the power supply's +12 V output to the end of A6R202 physically 
nearest A6U211. 

16. Connect a jumper from A6TPIOl to A6TP301. This independentl y powers the Buck 
Regulator Control circuitry. 

17. Connect a jumper from + 12 Vdc to the end of C207 nearest C209. 

18. If the current draw exceeds approximately 50 rnA, suspect a short in the Buck Regulator 
Control circuitry or a shorted CR20 1. 

19. Check TP204 for an 80 kH z sawtooth (4 Vp-p). 

20. Check TP203 and TP207 for 40 kH z sq uare (12 Vp-p). If the waveforms at either TP203 
or TP207 are bad, one of the FETs in the DC-DC Converter is probably defective. 

21 . Check TP I 05 and TP I 06 for a 12 Vp-p sawtooth waveform that is Aattened at the 
bottom. If the waveform is a squarewave, the FET to which the lest point is connected 
has fai led or shorted. 

22. Chel.:k TP202 for 80 kHz pulses ( 12 Vp-p). 

23. Short TP401 to TP 102. Check TP I03 fo r a waveform similar to that in Figure 12-4. 

24. If the waveform at TP202 is correct but the waveform at TPI03 is bad, suspect either 
QI02 m CRI06. 

I'- I'--- I'-

1 ~ l. 

Figure 12-4. Buck Regulator Waveform 
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Line Fuse Blowing 

I. If the line Fuse blows with the (LI NE) switeh ofT, suspect either (he Input Filter or the power 
switch cable assembly. 

2. If the line Fuse blows when the HP 8560A is turned on, disconnect the power cord and li ft 
the drai n of A6QI02 from TP108. IF the line fuse still blows, suspect UI02. 

3. If the fuse is worki ng properly, check A6TP108 for a voltage of between + 215 V and 
+350 v. 

4. If the voltage at TP I08 is correct, disconnect the power cord; remove and check A6Q102. 

5. If Q102 is shorted, QI 03, QI 04, CRI 06, and CRI08 are also probably shorted. If Q I02 is 
working properl y, measure the res istance between TP I02 and T PIOl (positive ohmmeter 
lead 10 TP102). 

6. If the resistance is less than I kO, suspect either Q I03 or Q104 in the DC-DC Converter. 

Supply Restarting Every 1.5 Seconds (Kick Start) 

See func tion blocks G and L of A6 Power Supply Schematic Diagram in the Component- Leve l 
In format ion binder. 

IF there is a short 0 11 the power supply or 0 11 one of the other assemblies, the power supply will 
atte mpt to "ki ck start. " (Every 1.5 seconds the supply will attempt to start, but will be shut 
down by a fa ult condit ion.) The Kick Start and Bias circui ts provide power for the control 
circu itry during power-up. The Kick Start circuitry is an RC oscillator which emits a 200 ms 
pulse every 1.5 seconds. These pulses switch current from the Input Rectifier through Q201 to 
charge C201. When the power supply is up, a winding on TI03 provides power to the contro l 
circui try. This voltage is high enough to keep Q201 turned ofT. 

I. Mon itor the waveforms at TP206 and TP208 simultaneously on an osc illoscope. 

2. If the signal al TP208 goes hi gh before the signal at TP206 goes low, an overcurrent 
condi tion has been detected. Suspect a short in the secondary (Output Rectifi er, Voltage 
Regu lators, or another asse mbly). 

Low Voltage Supplies 

1. Connect the DVM's negative lead to A6TP30 1. 

2. Check A6TP302 for + 15 Vdc. 

3. Check A6TP303 for -15 Vdc. 

4. Check A6TP304 for + 28 Vdc. 

5. Check A6TP305 fo r -12.6 Vdc. 

6. Check A6TP308 fo r + 5 Vdc. 

7. If the voltages measured above are correct but the power supply LEOs on the A2 
Controller Assembly are not lit, check WI . 

8. If the voltages are low, disconnect WI from A6J I and measure the test point voltages 
again. Unless a dummy load is connected to the A6 Power Supply, the voltages shou ld 
return to their nominal voltages but be unregulated. 
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9. If the voltages do not return to near their nominal range, the A6 Power Supply is 
probably at fau lt. 

10. If the +5 V supply is low, suspect the feedback circuit. Measure the voltage of the +5 V 
reference (U305 pi n 5) and the f7.5 V references (U306B pin 7 and U306D pin 14). 

II. Check output of U306A pi n I. If the feedback circuit is working properly, the output of 
U306A should be near +13 Vdc. 

12. Check output of U302; its output should be high if the feedback circuit is working 
properly. 

High Voltage Supplies 

I. Set the IlIN E ) switch off, disconnect the power cord, and remove the power supply shield. 

2. Connect a DVM's negative lead to A6TP401 and positive lead to A6TP405. 

3. Set the (LINE) switch on. 

4. If the voltage displayed on the DVM is approximately + 11 0 Vdc and the rear-panel CRT 
+ 110 VDC ON indicator is lit, A6Al HV Module is probably at fault. 

Note Ideally, the DVM should read the voltage written on the label of the A6A I 
HV Module. If necessary, perfonn the High Voltage Power Supply adjustment 
in Chapter 2. 

5. If the DVM does not read approximately +110 Vdc, measure the voltage on A6U401 pin 
10. This is the HV-SHUT-DOWN signal and should be near + 5 Vdc. 

6. Ir HV-S HUT-DOWN is luw, suspect a bad connection along W8 between the A6 Power 
Supply and the 17 CRT Driver. 

7. If HV-S HUT-DOWN is correct, connect an oscilloscope to A6TP402. Connect the scope 
probe's negati ve lead to TP401. Set the oscilloscope to the following settings: 

Sweep time 
Veltical Scale 

....... 10 ~s/div 
.IOV/div 

8. A nearly-sinuso idal wavefonn, greater than 30 Vp-p, with an approximately i-18 Vdc 
offset, should be observed. 

9. If the wavefonn is a dc voltage near 0 Vdc with narrow, positive- and negative-going 
pulses, the A6Al HV Module is faulty. If the wavefonn is a de voltage near + 18 Vde with 
narrow, positive- and negative-going pulses, connect the probe to TP403. 

10. If the wavefonn at TP403 is a sawtooth wavefonn with a 1.8 V ampl itude, the A6Al HV 
Module is faulty. 

II . If the TP403 wavefonll has pu lses similar to those on TP402, the A6 Power Supply is 
probably raulty. 
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CRT Supply Dropping Out 

See function block K of A6 Power Supply Schematic Diagram in the Component-Leve l 
Information binder. 

The CRT Supply is a separate switching suppl y whieh provides the + 110 Vde for the 
AI7 CRT Driver from a winding on the A6A I HV Module. The CRT Supply operates at 
approximate ly 30 kHz. The exact frequency is determ ined by the inductance of the primary 
windi ng of A6AITl and A6C407. The supply will on ly operate if the HV-SHUT-DOWN li ne 
is high. 

If the power supply keeps dropping out, there is probably a short on the AI7 CRT Driver 
assemb ly. 

I. Disconnect W8 from A6J4. 

2. Connect an IC clip to U401 and connect a jumper between U401 pin 10 and T P308 
(+5 Vdc). 

3. Con nect a voltmeter to TP405 and set the (LINE) switch on . 

4. Check TP405 for a voltage of approximately +110 Vdc, It will probably measure higher 
si nce there is no load on the supply. 

5. If the vo ltage al TP405 is correct, suspect a short on A 17. If the voltage at TP405 is not 
correct, check pin U401 pin 8 for a sawtooth signal. The sawtooth should be flat-topped 
and about 5 Vp-p at a frequency of about 30 kHz. 

6. If the sawtooth is not flat-topped, suspect U402A and its assoc iated circui try. 

7. If the sawtooth is correct, check the base of Q401 for 30 kHz pulses. 

8. If the duty cycle is high, but there is no + 110 Vdc. suspect the bridge rectifier, CR40 1 
through CR404. 

Blanking Signal 

I . Connect an osci lloscope probe to A25202 pin 3. Connect the oscilloscope ground lead to 
TP3. Set the oscilloscope to the followi ng seltings: 

Sweep Time ........ . .2ms/div 
Vertical Scale .......... .... . . ..... . I V/ d;v 

2. If a 4 Vp-p signal is not observed, the A2 Controller Assembly is faulty. 

3. Repeat steps I and 2 with the oscilloscope probe on A25202 pin 14. 

4. Set the osci lloscope to the following settings: 

Sweep Time. 
Vertical Scale 

........... . 1 ps/d;v 
.. 2 V / d;v 

5. Connect the positive probe lead to A2J202 pi n 15. This is the blanking output. 

6. TIL-level pulses should be observed. If the signal is ei ther always high or always low, the 
d isplay will be blanked; suspect the A2 Controller Assembly. 

7. If the signals on A2J202 pins 3, 14, and 15 are correct, troubleshoot the AI7 CRT Driver. 
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Buck Regulator Control 

See fu nction block H of A6 Power Supply Schematic Diagram in the Component-Level 
Information bi nder. 

The Buck Regulator Con tro l pulse-width modu lates the Buck Regulator and provides a 
synch ron ized signal to the DC-DC Converter Control c ircuitry. The Buck Regulator Control 
has two feedback paths. The li rs! is the output of the Buck Regulator, which provides coarse 
regulat ion. The second is the Feedback Circuit which samples and compares the +5 Vdc 
output of the Output Rectifie r. 

U202B and associated circuitry sense the output of the Input Rectifier and will tum off U203 
if the voltage at TP I08 goes below approximately + 170 Vdc. Also, it will not allow U203 to 
stan up until thi s voltage exceeds +2 15 Vdc. A low on the output of U202B will also clear 
the overcurrent latch in the DC-DC Converter Control circu itry. 

Thermal shutdown occ urs when RT 20 I, mounted on the main heatsi nk, reaches a temperature 
of 100 C. When this occurs, the voltage at U203 pin 13 exceeds 0.6 V and inhibits pulses to 
the Buck Regulator. 

R203, R204, U2 11, and associated circui try provide feed fo rward for U203. Thi s makes the 
loop gai n independent of input line voltage and cancels 120 Hz ri pple by more than 10 d B. 

U202C and its associated circuitry penn it the power supply to start up at low line voltages 
aI low temperatures. At low line voltages U202C will dmw charge away from C206 th rough 
R205. This allows the Buck Regulator to turn on and draw current through the thenn istors in 
the In put Rectifier. This warms up the thermistors, thereby decreas ing the ir res istance and 
increasing the vo ltage at TP I08. When the voltage is sufficiently high at TP I08, the output of 
U202C will open and C206 wi ll be allowed to charge nonnally. 

U202A converts the sawtooth at TP204 to a squarewave to dri ve the DC-DC Convener 
Control circuitry. The frequency of the sawtooth is detennined by the resistance at pi n 7 of 
U203 and the capacitance at pin 8 of U203. 

DC-DC Converter Control 

See fu nction block I of A6 Power Supply Schematic Diagram in the Component- Level 
Information binder. 

The DC-DC Converter Control circu itry divides the 80 kHz squarewave from U202A 
and generates two compl ementary 40 kHz squarewaves to drive the PETs in the DC-DC 
Converter. Also, U2020 and its associated circui try monitor the voltage across sense resistor 
R I 16 in the DC-DC Converter. When the current th rough the VET s in the DC-DC Converter 
exceeds 1.8 A, the voltage across R 116 will cause the output of U202D to go high. Th is sets a 
latch in U204 wh ich ('urns off U203. 
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Power Up 

See function block M of A6 Power Supply Schematic Diagram in the Component-Level 
Information binder. 

The Power Up circuitry generates the PWR UP signal , which te lls the microprocessor that 
the supplies are up and stable. PWR UP will go high when the +5 Vdc supply exceeds 
+4.99 Vdc. PWR UP will go low when this voltage drops below +4.895 Vdc. Once PWR UP 
is set low, it wi ll stay low for at least 50 ms before going high, even if the +5 Vdc supply 
exceeds +4 .99 Vdc before 50 ms have elapsed. 
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A 
Component-Level Information Packets 

Com ponent- Leve l informatio n is avai lab le fo r selected instrument assemblies . The information 
for each repairable assembly is provided in the fonn of Component-Level In fonnation Packets 

(C LIPS). Each CLIP contains a parts li st, com ponent-l ocation d iagram , an d schematic 
d iagram. Each CLIP has an HP part nu mber which is changed whenever the HP part number 
for its related instrument assembly is changed. 

Tab le A-I lists board assembly part numbers and co rrespondin g component- le vel information 
packet (CLIP) part numbers. Table A-2 lists documented A4 Log Amplifier and AI6 CAL 
OSC Board Assemblies shipped with HP 8560A Spectrum Analyzers serial prefi xed be low 
3207A. Table A-3 li sts documented RF board assembl ies shipped with HP 8560A Spectrum 
Analyzers serial prefixed below 3029A. 

Updated or replacement C LIPs may be ordered through your local Hew lett-Packard Sal es or 
Service office using the CLlP part numbers provided in the following tables. 

A complete sel of the latest version of CLIPs can be ordered using HP Part Number 

5958-7187. 

CLIPs are packaged in protective plastic envelopes. To use and store your C LIPs effectively, 
the followi ng accessories are available. 

Note 

2-1/2 inch CUP binder (for 25 to 30 packets) 

2 inch CLIP binder (for 15 to 25 packets) 

1- 1/2 inch CUP binder (for fewer than 15 packets) 

Rep lacement plastic CLIP enve lopes 

HP part number 9282-1 134 

HP part number 9282-11 33 

HP part number 9282-1132 

HP part number 9222-1536 

CLIPS may not be available for recently introduced assemblies. 

Component-Level Information Packets A-I 



Table A-I. HP 8560A Spectrum Analyzer Documented Assemblies 

Board Assembly Instrument Assembly CLIP Pa.rt Number~ 

Serial Prefix Part Number 

o\. l Al Keyboard 29 13A through 3147A 08562-60031 08562-90110 

3204A and above 08562-60 140 08562-90188-

A2 Controller Assembly 2913A through 2925A 08560-60013 08563-90010 

2948A through 2949A 08563-60002 08563-90011 

300JA through 3124A 08563-60005 08563-90012 

3128A through 3204A 08563 -60014 08563-90035 

3207 A and above 08563-600241 08563-90050-

A3 I nterface Assembly 2913A through 3009A 08560-60015 08560-90021 

3014A through 3029A 08560-60003 08560-90042 

3040A through 3109A 08560-60008 08560-90068 

3115A 08560-60009 08560-90069 

3121A through 3204A 08560-600 13 08560-90070 

3207 A and above 08562-60144 08560-90072-

A4 Log Amplifi er/CAL OSC 3207 A and above 08560-600221 08560-90071-

A5 IF Filter 2913A through 2949A 08560-60011 08560-90025 

2950A through 3204A 08560-60029 08560-90026 

3207 A and above 08560-60061 08560-90077-

A6 Power Supply 2913A and above 08562-600941 08562-90111· 

Al4 Frequency Control 2913A through 3003A 08560-60012 08560-90028 

3006A through 30 17 A 08560-60036 08560-90029 

3020A through 3217 A 08560-60043 08560-90043 

3218A and above 08560-60064t 08560-90079· 

Denotes the current version of board assembly. 
Denotes rebuilt board assemblies avai lable. Rebuilt board assembly part numbers have 9 as 

he second digit of the suffix . For example, 08562-69 157 is the rebuilt part number for board 
..ssembly 08562-60\57. 
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Table A-I. 
HP 8580A Spectrum Analyzer Documented Assemblies (continued) 

Board Assembly Instrumen t Assembly CLI P Part Number' 
Serial Prefix Part Number 

AI4 Frequency Control (Opt. 005) 3133A through 3217A 08560-60058 08560-90073 

3218A and above 08560-600651 08560-90080· 

AI5 RF Board 3029A through 31 15A 08562-60118 08562·901 12 

(Std, Opt. 00 I, 002, 0 12) 3120A through 3133A 08562-60146 08562-90185 

3137A through 32 16A 08562-60 157 08562·90184 

3217A and above 08562-60169j 08562-90194· 

AI5 RF Board 3029A through 31 15A 08562-60 117 08562·90113 

(Opt. 003, 01 3, 123, 023) 3120A through 3 133A 08562-60145 08562·90 I 85 

3137A through 3216A 08562-60152 08562-90184 

3217 A and above 08562-60 169j 08562-90194· 

AI7 CRT Driver 2913A through 3040A 08562-60039 08562-90114 

3049A through 3 137A 08562-60 112 08562·90117 

3146A through 3218A 08562·60 165 08562-90187 

322 1 A and above 08562-60 166 U8562-9UI 93· 

A I9 HP-IB 2913A and above 08562-60042 08562-90115* 

"Denotes the current version of board assembly. 
'Denotes rebu ilt board assemblies available. Rebui lt board assemb ly part numbers 
lave 9 as the second digit of the suffix. For example, 08562-691 57 is the rebui lt part number 
for board assembly 08562-60157. 
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Table A·2. 
A4 and A18 Assemblies Shipped w~h HP 8560As 

Serial Prefixed below 3207 A 

Board Assembly Instrument Assembly C LIP Part Number 
Serial Prefix Part N um ber 

A4 Log Amplifier 2913A through 2948A 08560-600 I 0 08560-90022 

2929A 08560·60033 08560·90023 
2950A through 3204A 08560-60035 08560-90024 

A16 CAL OSC 29 13A through 3204A 08560-600 14 08560-90027 

A-4 Component-level Information Packets 
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Table A·3. 
AI5 RF Assemblies Shipped with HP 8560As 

Serial Prefixed below 3029A 

RF Boa.rd Option Instrument Assembly 
Serial Prefix Part Number 

AI5 RF Board, Standard 2913A through 3009A 08562-60 I 03 

3017A through 3027A 08562-60122 

AI5 RF Board, Option 00 1 2913A through 3009A 08562-60104 

3017A through 3027A 08562-60 126 

AI5 RF Board, Option 002 2913A through 3009A 08560-60024 

3017A thro ugh 3027A 08560-600] 7 

AI5 RF Board, Opt ion 012 2913A through 3009A 08560·60025 

3017A through 3027A 08560-60038 

AI5 R F Board, Op lion 003 2913A through 3009A 08562·60101 

3017A through 3027A 08562·60121 

AI5 RF Board, Option 013 2913A through 3009A 08562-60 I 02 

3017A through 302 7A 08562-60125 

AI5 RF Board, Option 023 29 13A through 3009A 08560-60026 

30 17A through 3027A 08560-600]9 

A I5 RF Board, Option 123 2913A through 3009A 08560-60027 

3017A through 3027A 08560-60040 

CLIP Part Number 

08562-90104 

08562·90107 

08562·90105 

08562-90 I 09 

08560-90030 

08560-900] I 

08560·90032 

08560-900] 3 

08562-90 I 02 

08562-90 I 06 

08562·90103 

08562·90108 

08560-90034 

08560·90035 

08560·90036 

08562 ·90037 

Component-Level Information Packets A-5 
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