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Model 8642A/B Service 

A3 Module 

Troubleshooting and Adjustments Contents 
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Service Model 8642A/B 

Troubleshooting 

A3 TROUBLESHOOTING INFORMATION 

Before Proceeding With Module Troubleshooting 

• You should have confidence that A3 is the faulty module from Module Level Diagnostics (MLD) 
results. 

Overall Equipment List 

Counter .......................................................................... HP 5328A 
Digital Voltmeter (DVM) .......................................................... HP 3456A 
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Model S642A/B Service 

Essentials of A3 Module Operation 

The A3 module consists of one assembly and contains the instrument Microprocessor, Memory, HP-IB, 
Calabration Data, and associated circuits. Refer to the Simplified Block Diagram on SF-100 for the 
following discussion of A3. 

The Module controls all aspects of instrument operation. The ROM contains both normal instrument 
operate on routines, service diagnostic routines and special functions. The EEPROMs contain required 
module calibration data for proper instrument operation. The RAM is used by the microprocessor to 
store and recall data for instrument operation including 51 complete instrument setups. The RAM is 
battery backed up and will retain data while the instrument is disconnected from the power line. The 
microprocessor and HP-IB Interface control the transfer of data to and from the instrument over the 
Bus. 

Troubleshooting SF -3 
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Service Model 8642A/B 

COMPONENT REPLACEMENT PROCEDURES 

The instrument's printed circuit boards are manufactured using a Hot Air Leveled (HAL) process. The 
printed circuit board traces, pads and plated-through holes (PTH) are copper and very fragile. While 
the process has several advantages over conventional processes, the printed circuit boards are more 
susceptible to broken traces, lifted pads and damage to the plated-through holes. Therefore, additional 
care must be taken when replaceing components on HAL printed circuit boards. 

Listed below are soldering considerations that apply to all printed circuit boards: 

The temperature of the soldering iron tip and time the tip is in contact with the printed 
circuit board. 

The size and shape of the soldering iron tip. 

The pressure of the soldering iron tip on the pad. 

The operator's skill. 

When replaceing components on HAL printed circuit boards the following steps should be taken: 

Use a temperature controlled soldering iron set at a temperature of 600 0 F (315 0 C). 

Cut out the body of the component to be removed. (Leave leads as long as possible for easier 
removal.) 

Apply heat to the lead only. Adding solder as required, slide the tip down to the pad and 
remove solder with solder sucker. 

CAUTION 

Tip pressure on the pad is most critical and is totally operator dependent. 
Excessive tip pressure will damage or destroy the board. Do not use 
desoldering braid or solder wicking techniques on Hot Air Leveled boards. 

The melting point of solder in the plated thorough hole (PTH) is reached in 2.5 seconds at a tip 
temperature of 600 0 to 750 0 F (315 0 to 4000 C). The recommended time for heat to be applied is 
3 seconds. Keep the solder sucker clean and do not let the tip of the solder sucker hit the pad when 
removing solder. Breaking the lead loose can damage the PTH. If the lead is attached to the PTH after 
the solder has been removed, reheat the lead to remove it. 

When soldering or desoldering multilead components, do not consecutively apply heat to 
adjacent leads. Instead, distribute heat by skipping leads or crossing to opposite side of 
device. 

STATIC SENSITIVE DEVICES 

This instrument has been assembled in and Electrical Static Discharge (ESD) protected environment. 
Use proper ESD precautions when handling boards or removing and replacing components. 

8F -4 Troubleshooting 
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CHECK 1: POWER SUPPLY, CLOCK AND RESET CHECKS 

Essentials of A3 Module Control Operation 
Refer to BD3 Figure 8F-101. Located on SS4 you will find the 5 MHz Oscillator. The 5 MHz Oscillator 
is the instrument 5 MHz clock to the Microprocessor, Priority Interrupt Encoding, and divided-by-2 
for the HP-IB 2.5 MHz clock. The Microprocessor Enable (E) output (500 KHz) is the 5 MHz clock 
divided by 10 to enable the Timer. 

Located on SS6 you will find the Reset Status Detector and Controller Reset and Power' Up Protection 
Circuits. The Address Error Detector determines if the logic is in an illegal state. When an unused 
address is on the bus and the bus is strobed, there is a possibility the Microprocessor could "run away" 
or halt operation. The Low Voltage Detector determines if the +5 V dc supply is below a set threshold. 
When either condition is detected the Microprocessor and the instrument are reset by the controller 
Reset and Power Up Protection Circuits. Connecting the Runaway Reset to TTL High prevents the 
Address Error Detector from reseting the Microprocessor. 

Description of Check 1 
The power supply +5 Volts to the A3 Module and the clocks are checked. 

Required Equipment: 

Counter ..................................................................... HP 5343A 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

Test the A3 Power Supply; Clocks; and Reset Circuit 

1. Setup: 

Set the HP 8642A/B POWER switch to Standby. 

Remove the top cover. 

Use the Module locator diagram on the inside of the top cover to locate the A3 module. 

Raise the black and white extractors to their upright position. 

Pull the A3 module up and out of the instrument. 

Install the DCU Extender board (08642-60137) in the slot that the A3 module came out of. 

Connect the A3 module to the DCU Extender board. 

Set the HP 8642A/B POWER switch to On. 

2. Measure Voltage Levels and Frequencies: 

Use the Digital Voltmeter to verify test points on 1,2,6, and 7 on the A3 module as shown 
in Table 8F-1. 

Use the Counter to verify test points 3, 4, and 5 on the A3 module as shown in Table 8F-1. 

Table 8F-I. 

Test Points 

No. Component Pin No. Signal Measurement 

1 C44 + +5V ~ 5 Vdc 
2 C44 - GND ~ 0 Vdc 
3 U12 15 Clock 5 MHz 
4 U12 19 E Clock 500 kHz 
5 U10 3 Clock-:-2 2.5 MHz 
6 U14 6 LV Det TIL High 
7 J4 16 Reset ~ 5Vdc 
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CHECK 2: MICROPROCESSOR, TIMER, ROM, RAM, EEPROM 

Essentials of SS7 Operation 
Refer to BD3 Figure 8F-I01. Located on SS7 you will find the ROM and RAM Memory. 

• Check 1 must pass. 

• Microprocessor and Address Decoders on SS5 must be all right. 

Description of Check 2 
The Microprocessor Timer and RAM are checked by firmware routines, and the ROM and EEPROMS 
check sums are checked. The special Service Mode is entered and then the test initialized. 

Test the Microprocessor 

1. Preset the HP 8642 by pressing the Instr Preset (green key). 

2. After the Preset Routine is completed, a frequency of 100 MHz and an amplitude of -140 dBm 
are displayed. 

3. Enter ISHIFTI, ISPCLSI, OFF. ENTER NUMBER .PO is displayed. 

4. Enter @]' ENTERING SERVICE MODE. 125 i« displayed. 

5. Enter @] ~ IHzl to initiate the Microprocessor test. 

6. DIAG DONE HIT MSSG .Vl is displayed. Use Ir::-M-="s=S=""G="'1 to scroll through messages. TEST 9 
OF A03 PASSED .U27 or TEST 9 OF A03 FAILED .U28 is displayed. 

NOTE 

U27 and U28 are error numbers for the A3 Module not U numbers for Ie's. 

Test the ROM 

7. Repeat steps 1 through 4 above. 

8. Enter @] [lIHzl to initiate the ROM test. 

9. DIAG DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

A complete list of messages is shown in Table 8F -3, ROM Messages. 

DIAG DONE, ERROR CODE A03 FAILED .U is displayed .. U ___ is the 
Error Code or Message Code. 

Table SF-2. ROM Test Messages 

Message 
Meaning Code 

.U2 ROM U23 Bad Check Sum 

.U3 ROM U24 Bad Check Sum 

.U4 ROM U25 Bad Check Sum 

.U5 ROM U26 Bad Check Sum 

.U6 ROM U27 Bad Check Sum 

.U7 ROM U28 Bad Check Sum 

.U8 ROM U32 Bad Check Sum 

.U9 ROM U33 Bad Check Sum 
.U10 ROM Check Sum Passed Test 
.U11 ROM Check Sum Failed Test 
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The RAM test is a non-destructive test. The contents of the RAM stack are 
not destroyed. 

Test the RAM 

10. Repeat steps 1 through 4 of the Microprocessor Test. 

11. Enter @] ~ IHzl to initiate the RAM test. 

12. DIAG. DONE HIT MSSG .V1 is displayed. Use IMSSGI to scroll through messages. 

Service 

ERROR CODE A03 FAILED .U is displayed. U is the ERROR CODE or 
MESSAGE CODE. 

A complete list of messages is shown in Table 8F -3, RAM Test Messages. 

Table BF-a. RAM Test Messages 

Message 
Meaning Code 

.U12 RAM U34 Failed 

.U13 RAM U35 Failed 

.U14 RAM U36 Failed 

.U15 RAM U37 Failed 

.U16 RAM Test Passed 

.U17 RAM Test Failed 

Test the Timer 

13. Repeat steps 1 through 4 of the Microprocessor Test. 

14. Enter @] @] IHzl to initiate Timer Test. 

15. DIAG DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

TEST 5 of A03 Passed .U24 

TEST 5 of A03 Failed .U25 

NOTE 

The timer is checked using firmware timing loops. 

Test the EEPROMS 

16. Repeat steps 1 through 4 of the Microprocessor Test. 

17. Enter @] ~ IHzl to initiate EEPROM test. 

18. DIAG. DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

ERROR CODE A03 FAILED .U is displayed .. U is the Error Code or 
Message Code. 

A complete list of Messages is shown in Table 8F -4. 
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10. Repeat steps 1 through 4 of the Microprocessor Test. 

11. Enter @] ~ IHzl to initiate the RAM test. 

12. DIAG. DONE HIT MSSG .V1 is displayed. Use IMSSGI to scroll through messages. 

Service 

ERROR CODE A03 FAILED .U is displayed. U is the ERROR CODE or 
MESSAGE CODE. 

A complete list of messages is shown in Table 8F -3, RAM Test Messages. 

Table BF-a. RAM Test Messages 

Message 
Meaning Code 

.U12 RAM U34 Failed 

.U13 RAM U35 Failed 

.U14 RAM U36 Failed 

.U15 RAM U37 Failed 

.U16 RAM Test Passed 

.U17 RAM Test Failed 

Test the Timer 

13. Repeat steps 1 through 4 of the Microprocessor Test. 

14. Enter @] @] IHzl to initiate Timer Test. 

15. DIAG DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

TEST 5 of A03 Passed .U24 

TEST 5 of A03 Failed .U25 

NOTE 

The timer is checked using firmware timing loops. 

Test the EEPROMS 

16. Repeat steps 1 through 4 of the Microprocessor Test. 

17. Enter @] ~ IHzl to initiate EEPROM test. 

18. DIAG. DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

ERROR CODE A03 FAILED .U is displayed .. U is the Error Code or 
Message Code. 

A complete list of Messages is shown in Table 8F -4. 

Troubleshooting 8F - 7 



Service Model 8642A/B 

NOTE 

Calibration Data is stored as 16 bit words. Low 8 bits (DO-D7) in U20 and 
upper 8 Bits (D8-D16) in U21. There is an EEPROM Cal Data Check sum 
for each module or section of module calibrated for the upper 8 bits (U21) 
and for the lower 8 bits (U20). 

Table BF-4. EEPROM Test Codes 

Code Meaning 

U505 EEPROM Check Sum Tests Passed 
U506 EEPROM Check Sum Test or Tests Failed 

U21 Check Sum Error, Cal Data 

U510 Instrument Data, Model, Serial Number, Options 
U511 A 11, Ref Loop Module, Cal Data 
U512 A 12, Sum Loop Module, Cal Data 
U513 A6, FM Loop Module, Cal Data 
U514 A 13, Output Module, Cal Data 
U515 PIO A19, Doubler Section, Cal Data 
U516 A 16 (8642A), P 10 (86428) Attenuator, Cal Data 
U517 PIO A19, Reverse Power 86428, Cal Data 
U518 A 14, Heterdyne Module, Cal Data 
U519 A2, Modulation Module, Cal Data 

U20 Check Sum Error, Cal Data 

U520 Instrument Data, Model, Serial Number, Options 
U521 A11, Ref Loop Module, Cal Data 
U522 A12, Sum Loop Module, Cal Data 
U523 A6, FM Loop Module, Cal Data 
U524 A 13, Output Module, Cal Data 
U525 PIO A19, Doubler Section, Cal Data 
U526 A 16 (8642A), PIO (86428) Attenuator, Cal Data 
U527 PIO A19, Reverse Power 86428, Cal Data 
U528 A 14, Heterdyne Module, Cal Data 
U529 A2, Modulation Module, Cal Data 

U20 and U21 Check sum Error, Cal Data 

U530 Instrument Data, Model, Serial Number, Options 
U531 A 11, Ref Loop Module, Cal Data 
U532 A 12, Sum L00p MlJd'Jle, Cal Data 
U533 A6, FM Loop Module, Cal Data 
U534 A13, Output Module, Cal Data 
U535 PIO A19, Doubler Section, Cal Data 
U536 A16 (8642A), PIO (86428) Attenuator, Cal Data 
U537 PIO A19, Reverse Power 86428, Cal Data 
U538 A14, Heterdyne Module, Cal Data 
U539 A2, Modulation Module, Cal Data 

8F -8 Troubleshooting 
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U526 A 16 (8642A), PIO (86428) Attenuator, Cal Data 
U527 PIO A19, Reverse Power 86428, Cal Data 
U528 A 14, Heterdyne Module, Cal Data 
U529 A2, Modulation Module, Cal Data 

U20 and U21 Check sum Error, Cal Data 

U530 Instrument Data, Model, Serial Number, Options 
U531 A 11, Ref Loop Module, Cal Data 
U532 A 12, Sum L00p MlJd'Jle, Cal Data 
U533 A6, FM Loop Module, Cal Data 
U534 A 13, Output Module, Cal Data 
U535 PIO A19, Doubler Section, Cal Data 
U536 A 16 (8642A), PIO (86428) Attenuator, Cal Data 
U537 PIO A19, Reverse Power 86428, Cal Data 
U538 A14, Heterdyne Module, Cal Data 
U539 A2, Modulation Module, Cal Data 
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Model 8642A/B Service 

Adjustments 

DESCRIPTION OF A3 ADJUSTMENT 

Overall Equipment List 

Digital Voltmeter ................................................................. HP 3456A 

To adjust the threshold voltage of the Low Voltage Detector A3U514. 

Adjustments 8F -9 
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DESCRIPTION OF A3 ADJUSTMENT 

Overall Equipment List 

Digital Voltmeter ................................................................. HP 3456A 

To adjust the threshold voltage of the Low Voltage Detector A3U514. 

Adjustments 8F -9 



Service Model 8642A/B 

ADJUSTMENT 1: LOW VOLTAGE DETECTOR 

8F-IO 

• Service Sheet 6 

Required Equipment 

Digital Voltmeter ............................................................. HP 3456A 

Procedure 

1. Set the voltmeter to measure +2.4 V dc. Connect its input to A3TPl (Low Voltage threshold Test 
Point). 

2. Adjust A3R49 (Low Voltage Adjustment) for between +2.3 +2.4 Vdc measured at A3TP1. 

Adjustments 
Scans by ArtekMedia => 2009
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Notes; 
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conf igurat ion code. 

2. All circuit boards are Manufactured using a hot air leveled process . These boards reQuire extra care when 
replac ing co~pDnents . Refer to General Service InforMa tion, paragraph B-3 . 

3. W4-W7 are 0 OhM resistors. 

4. All capacitors shown in Power Supply and Gnd are connected between t5V and ground planes . They are laved 
out in strategic locat ions to reduce undesired signal effects. 
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Model 8642A/B 

revlOMAR86 

Service 

CHANGES 

On the schema tic: 

• In 5 MHz OSCILLATOR, change the power supply to U2 pin 4 
from +5V(Fl) to +5V(F3). 

On the Component Locator: 

• R52 - Add R52 between U4 and U33. 

In Component Coordinates: 

• R52 - Add R52 B,l. 

On the schematic: 

• R52 - In 5 MHz OSCILLATOR, add R52 immediately off the 
output of U 4 pin 14, in the series path before the first node. 

• In the upper left portion of the schematic change the A3 part 
number to 08642-60224. 

SS4 
8F-I02.1 
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Service 

CHANGES 

In Schematic General Information (Notes): 

• 11,12 - In Note 3, change 11 to 12 and 12 to 11. 

On the schema tic: 

• In the upper left portion of the schematic change the A3 part 
number to 08642-60224. 

SS5 
8F-I04.1 
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Service 

CHANGES 

In Schematic General Information (Notes): 

• 11, 12 - In Note 3, change 11 to J 2 and 12 to J 1. 

On the schema tic: 

• In the upper left portion of the schematic change the A3 part 
number to 08642-60224. 
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Model 8642A/B :::>erVlce 

CHANGES 

On the schematic: 

• In the upper left portion of the schematic change the A 3 part 
number to 08642-60224. 

SS5 
8F-l06.l 
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Model 8642A/B 

An serial prefixes 

rev. I 20CT 87 

Service 

CHANGES 

On the schematic: 

• U23-28, U32, U33 - In ROM MEMORY, change pm 28 to 
+5V(Fl). 

• U20, U21 - In CALIBRATION DATA EPROMS change pin 
24 to +5V(Fl). 

On the schematic: 

• In POWER SUPPLY AND GND, add a power supply line from 
the anode of CR3, and label it +5V(F3). 

On the schematic: 

• In the upper left portion of the schematic change the A 3 part 
number to 08642-60224. 

SS7 
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Model 8642A/B Service 

A4 Module 

Troubleshooting and Adjustment Contents 

Troubleshooting 

Module Troubleshooting Information .................................................... 8G-2 
Overall Equipment List ............................................................ 8G-2 
Essentials of A4 Module Operation .................................................. 8G-3 

Check 1: Power Supplies ............................................................... 8G-4 
Check 2: X-Axis Sweep, Voltmeter, Transceivers, and Latch U7 ............................ 8G-5 
Check 3: Check Each Latch Bit ........................................................ 8G-6 

Adjustments 

NOTE 

Input latches, SS9, are checked when troubleshooting the keyboard Module 
Ai. 

Output latches, SSl1, are checked when troubleshooting modules the data 
is sent to. Diagnostics will determine what module failed. The latched data 
for the failed module is checked as part of the module checks. 

When the data to each module is checked, the data bits are set to TTL high 
or low from the front panel. 

Check 3 gives you the equation to determine the data to set each bit. Some 
data bits are not latched TTL high or low but are pulsed. 

Adjustments .......................................................................... None 

A4 Module 8G-l 
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A4 Module 

Troubleshooting and Adjustment Contents 

Troubleshooting 

Module Troubleshooting Information .................................................... 8G-2 
Overall Equipment List ............................................................ 8G-2 
Essentials of A4 Module Operation .................................................. 8G-3 

Check 1: Power Supplies ............................................................... 8G-4 
Check 2: X-Axis Sweep, Voltmeter, Transceivers, and Latch U7 ............................ 8G-5 
Check 3: Check Each Latch Bit ........................................................ 8G-6 

Adjustments 

NOTE 

Input latches, SS9, are checked when troubleshooting the keyboard Module 
Ai. 

Output latches, SSl1, are checked when troubleshooting modules the data 
is sent to. Diagnostics will determine what module failed. The latched data 
for the failed module is checked as part of the module checks. 

When the data to each module is checked, the data bits are set to TTL high 
or low from the front panel. 

Check 3 gives you the equation to determine the data to set each bit. Some 
data bits are not latched TTL high or low but are pulsed. 

Adjustments .......................................................................... None 

A4 Module 8G-l 



Service Model 8642A/B 

Troubleshooting 

A4 TROUBLESHOOTING INFORMATION 

Before Proceeding with Module Troubleshooting 

• You should have confidence that A4 is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 Service Manual.) 

• Open the HP 8642 Service Manual to Figure 8G-lOO. There are 3 diagrams of the A4 Latch 
Module. One is the Simplified Block Diagram. 

• Open the foldout on page 8G-IOI (BD4). There, you will see a more detailed Block Diagram of 
the Latch Module. This Troubleshooting Block Diagram is meant to be used during all checks. 

• The objective of Troubleshooting checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The checks are intended to be done in the order they are 
numbered. 

Overall Equipment List 

Digital Voltmeter (DVM) .......................................................... HP 3456A 
Logic Probe ........................................................................ HP545A 

8G-2 Troubleshooting 
Scans by ArtekMedia => 2009

Service Model 8642A/B 

Troubleshooting 

A4 TROUBLESHOOTING INFORMATION 

Before Proceeding with Module Troubleshooting 

• You should have confidence that A4 is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 Service Manual.) 

• Open the HP 8642 Service Manual to Figure 8G-lOO. There are 3 diagrams of the A4 Latch 
Module. One is the Simplified Block Diagram. 

• Open the foldout on page 8G-IOI (BD4). There, you will see a more detailed Block Diagram of 
the Latch Module. This Troubleshooting Block Diagram is meant to be used during all checks. 

• The objective of Troubleshooting checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The checks are intended to be done in the order they are 
numbered. 

Overall Equipment List 

Digital Voltmeter (DVM) .......................................................... HP 3456A 
Logic Probe ........................................................................ HP545A 

8G-2 Troubleshooting 



Model 8642A/B 

Essentials of A4 Module Operation 

NOTE 

The A3 Processor/Memory Module must be operating to control and pass 
data to and from the A4 Module. 

Service 

The A4 Latch module consists of Transceivers, I/O Decoders, and I/O Latches to send data to the 
Microprocessor and to receive data from the Microprocessor for the modules. The Voltmeter, X-Axis 
Sweep and Out-of-Lock Detect are also part of the module. 

The Bus Transceiver and I/O Decoder are shown on Service Sheet 8. The Bus Transceiver sends and 
receives 16 bits of data to and from the Microprocessor. The I/O Decode decodes addresses Al through 
A 7 to select one of six Input Latches (Service Sheet 9), one of twelve Output Latches (Service Sheet 11), 
X-Axis Sweep DAC,(Service Sheet 11), or Voltmeter DAC (Service Sheet 10). 

The Input Latches receive keyboard, HP-IB and Interrupt data for the Microprocessor. The 
Microprocessor controls the latching and sending of the data over the Data Bus. The Output Latches 
receive data from the Microprocessor. Data received controls the instrument modules. 

Troubleshooting 8G-3 
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Essentials of A4 Module Operation 

NOTE 

The A3 Processor/Memory Module must be operating to control and pass 
data to and from the A4 Module. 

Service 

The A4 Latch module consists of Transceivers, I/O Decoders, and I/O Latches to send data to the 
Microprocessor and to receive data from the Microprocessor for the modules. The Voltmeter, X-Axis 
Sweep and Out-of-Lock Detect are also part of the module. 

The Bus Transceiver and I/O Decoder are shown on Service Sheet 8. The Bus Transceiver sends and 
receives 16 bits of data to and from the Microprocessor. The I/O Decode decodes addresses Al through 
A 7 to select one of six Input Latches (Service Sheet 9), one of twelve Output Latches (Service Sheet 11), 
X-Axis Sweep DAC,(Service Sheet 11), or Voltmeter DAC (Service Sheet 10). 

The Input Latches receive keyboard, HP-IB and Interrupt data for the Microprocessor. The 
Microprocessor controls the latching and sending of the data over the Data Bus. The Output Latches 
receive data from the Microprocessor. Data received controls the instrument modules. 
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Service Model 8642A/B 

CHECK 1: POWER SUPPLIES (558) 

Essentials of 558 Circuit Operation 

Refer to BD4 Figure 8G-I01. Located on SS8 you will find the Bus Transceivers, I/O Decode and 
Power Supply. The Transceivers and I/O Decode are checked in Check 2. Check 1 checks that the 
Power Supply Voltage to the A4 Module are correct. 

Required Equipment: 

Digital Voltmeter (DVM) ........................................................... HP3456A 

Test the A4 Module Power Supplies 

1. Setup: 

Set the HP 8642A/B POWER switch to standby. 

Remove the top cover. 

Use the module locator diagram on the inside of the top cover to locate the A4 module. 

The Power Supply Voltages are measured at the Service Connector Jl located at the upper 
right hand corner of the module. 

Set the HP 8642A/B POWER switch to ON. 

2. Measure Voltage Level: 

Check the Power Supply Voltages to the A4 Module as shown in Table 8G-1. 

Table 8G-I. 

J1 Pin Vdc 

1 +15 
2 -15 
4 +5 

8G-4 Troubleshooting 
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Service Model 8642A/B 

CHECK 1: POWER SUPPLIES (558) 

Essentials of 558 Circuit Operation 

Refer to BD4 Figure 8G-I01. Located on SS8 you will find the Bus Transceivers, I/O Decode and 
Power Supply. The Transceivers and I/O Decode are checked in Check 2. Check 1 checks that the 
Power Supply Voltage to the A4 Module are correct. 

Required Equipment: 

Digital Voltmeter (DVM) ........................................................... HP3456A 

Test the A4 Module Power Supplies 

1. Setup: 

Set the HP 8642A/B POWER switch to standby. 

Remove the top cover. 

Use the module locator diagram on the inside of the top cover to locate the A4 module. 

The Power Supply Voltages are measured at the Service Connector Jl located at the upper 
right hand corner of the module. 

Set the HP 8642A/B POWER switch to ON. 

2. Measure Voltage Level: 

Check the Power Supply Voltages to the A4 Module as shown in Table 8G-1. 

Table 8G-I. 

J1 Pin Vdc 

1 +15 
2 -15 
4 +5 
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Model 8642A/B Service 

CHECK 2: X-AXIS SWEEP, VOLTMETER, TRANSCEIVERS AND OUTPUT LATCH U7 

Essentials Of Check 2 Operation 

Refer to BD4 Figure 8G-101. Located on SS8 you will find the Transceivers and I/O Decode. The 
Transceiver receives data for the Voltmeter select Latch U7 (SSl1), the X-Axis Sweep DAC (SS11) 
and the Voltmeter DAC (SSlO). The I/O Decode selects the Latch or DAC to receive the data. 

Description of Check 2 

A firmware routine sends data from the A3 Module to set the voltage output of the X-Axis Sweep at 
nine different points and measures the voltage using the Internal Voltmeter. The Voltmeter Inputs of 
+ lOV Ref, Ground and Battery are also checked. 

Procedure 

1. Setup: 

Preset the 8642.IINSTR PRESETllsHIFTI 

Hold shift key until 100,000000 MHz -140.0 DM appears, to override the 20 second reset 
test. 

Enter ISHIFTllspcq OFF. ENTER NUMBER .PO is displayed. 

Enter @]' ENTERING SERVICE MODE. 125 is displayed. 

Enter @] 0 @] IHzl to initiate the test. 

DIAG DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

ERROR CODE A04 FAILED .L_is displayed. L_is the Error or Message Code. 

A complete list of Messages is shown in Table 8G-2, A4 Module Messages. 

Table 8G-2. A4 Module Messages 

Message 
Meaning 

Code 

L7 + 1 OV Ref not between 9.8 and 10.2 Volts 
L8 Gnd not between -0.2 and 0.2 Volts 

L10 X-Axis VOltages not between -0.4 and 0.4 Volts 
L11 X-Axis voltages not between 1.6 and 2.4 Volts 
L12 X-Axis voltages not between 2.6 and 3.4 Volts 
L13 X-Axis voltages not between 3.6 and 4.4 Volts 
I 1 II. X-Axis voltages not between 4.6 and 504 Volts 
LI5 X-Axis voltages not between 4.6 and 5.4 Volts 
L16 X-Axis voltages not between 5.6 and 6.4 Volts 
L17 X-Axis voltages not between 6.6 and 7.4 Volts 
L18 X-Axis voltages not between 7.5 and 8.3 Volts 
L19 X-Axis voltages not between 8.5 and 9.3 Volts 
L20 X-Axis voltages not between 9.4 and 10.3 Volts 
L21 Battery Voltage < 1.0 Volts or > 4.5 Volts 
L22 Battery Voltage ~ 1.0 Volts and ~ 3.5 Volts 
L23 Test 1 of A04 PASSED 
L24 Test 1 of A04 FAILED . 

Troubleshooting 8G-5 
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CHECK 2: X-AXIS SWEEP, VOLTMETER, TRANSCEIVERS AND OUTPUT LATCH U7 

Essentials Of Check 2 Operation 

Refer to BD4 Figure 8G-101. Located on SS8 you will find the Transceivers and I/O Decode. The 
Transceiver receives data for the Voltmeter select Latch U7 (SSl1), the X-Axis Sweep DAC (SS11) 
and the Voltmeter DAC (SSlO). The I/O Decode selects the Latch or DAC to receive the data. 

Description of Check 2 

A firmware routine sends data from the A3 Module to set the voltage output of the X-Axis Sweep at 
nine different points and measures the voltage using the Internal Voltmeter. The Voltmeter Inputs of 
+ lOV Ref, Ground and Battery are also checked. 

Procedure 

1. Setup: 

Preset the 8642.IINSTR PRESETllsHIFTI 

Hold shift key until 100,000000 MHz -140.0 DM appears, to override the 20 second reset 
test. 

Enter ISHIFTllspcq OFF. ENTER NUMBER .PO is displayed. 

Enter @]' ENTERING SERVICE MODE. 125 is displayed. 

Enter @] 0 @] IHzl to initiate the test. 

DIAG DONE HIT MSSG .Vl is displayed. Use IMSSGI to scroll through messages. 

ERROR CODE A04 FAILED .L_is displayed. L_is the Error or Message Code. 

A complete list of Messages is shown in Table 8G-2, A4 Module Messages. 

Table 8G-2. A4 Module Messages 

Message 
Meaning 

Code 

L7 + 1 OV Ref not between 9.8 and 10.2 Volts 
L8 Gnd not between -0.2 and 0.2 Volts 

L10 X-Axis VOltages not between -0.4 and 0.4 Volts 
L11 X-Axis voltages not between 1.6 and 2.4 Volts 
L12 X-Axis voltages not between 2.6 and 3.4 Volts 
L13 X-Axis voltages not between 3.6 and 4.4 Volts 
I 1 II. X-Axis voltages not between 4.6 and 504 Volts 
LI5 X-Axis voltages not between 4.6 and 5.4 Volts 
L16 X-Axis voltages not between 5.6 and 6.4 Volts 
L17 X-Axis voltages not between 6.6 and 7.4 Volts 
L18 X-Axis voltages not between 7.5 and 8.3 Volts 
L19 X-Axis voltages not between 8.5 and 9.3 Volts 
L20 X-Axis voltages not between 9.4 and 10.3 Volts 
L21 Battery Voltage < 1.0 Volts or > 4.5 Volts 
L22 Battery Voltage ~ 1.0 Volts and ~ 3.5 Volts 
L23 Test 1 of A04 PASSED 
L24 Test 1 of A04 FAILED . 
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Service Model 8642A(B 

CHECK 3: CHECK EACH LATCH BIT 

Essentials of Check 3 Operation 

Refer to BD4 Figure 8G-IOl. Located on SSll you will find the Output Latches. The A3 Proces
sor/Memory Module must be operating to control and pass data to to and from the A4 Module. The 
Al keyboard/LCD Display Module must be all right and the A4 Module Input Latches (SS9). The 
A4 Module Transceivers and I/O Decode (SS8) must send data to the latches and select the latch to 
receive the data. 

Description of Check 3 

Data is entered from the Front Panel to select the latch and to set a latch bit high or low. 

Determine Data To Send 

1. Equation: 

(Bit Number) + (Latch Number) * 8 = data 

Bit Number = 0 through 7 for data bits DO through D7, and for data bits Ds through D 15 . 
(Ds = 0, D 15 = 7). 

Latch Number = 1 through 12 for Latch enable Ll through L12 , for L21 the Latch Number 
is 9. 

Example: Data bit is D8, Bit Numbers = 0 latch enable is L8 (DI9), Latch Number = 8 
(0) + (8)(8) = 64 

Check High State 

ISHIFTllspcLl @] ~ @] 0 @] ~ ~ 
Latch DI9, Pin 2 is set high. 

@] @] 0 sets the latch bit high. 

Check Low State 

ISHIFTllspcLl @] @] @] ~ @] ~ ~ 
Latch DI9, Pin 2 is set low. 

@] @] ~ sets the latch bit low. 

NOTE 

Latches U9 and Ull, Display Bits, outputs can not be set High or Low. 
They pulse each time a key is pressed. 

When latch U18 output at pin 9 is set low (K8 RESET KEYS) the keyboard 
is disabled. Instrument must be cycled OFF and ON to clear. Latch U11 
outputs will turn on all displays all segments. Instrument must be Preset to 
clear. 

Latch U13, a loop unlocked will prevent a bit from being latched. Output 
bit will pulse. 

8G-6 Troubleshooting 
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CHECK 3: CHECK EACH LATCH BIT 

Essentials of Check 3 Operation 

Refer to BD4 Figure 8G-IOl. Located on SSll you will find the Output Latches. The A3 Proces
sor/Memory Module must be operating to control and pass data to to and from the A4 Module. The 
Al keyboard/LCD Display Module must be all right and the A4 Module Input Latches (SS9). The 
A4 Module Transceivers and I/O Decode (SS8) must send data to the latches and select the latch to 
receive the data. 

Description of Check 3 

Data is entered from the Front Panel to select the latch and to set a latch bit high or low. 

Determine Data To Send 

1. Equation: 

(Bit Number) + (Latch Number) * 8 = data 

Bit Number = 0 through 7 for data bits DO through D7, and for data bits Ds through D 15 . 
(Ds = 0, D 15 = 7). 

Latch Number = 1 through 12 for Latch enable Ll through L12 , for L21 the Latch Number 
is 9. 

Example: Data bit is D8, Bit Numbers = 0 latch enable is L8 (DI9), Latch Number = 8 
(0) + (8)(8) = 64 

Check High State 

ISHIFTllspcq@]@]@]0 @] ~ ~ 
Latch DI9, Pin 2 is set high. 

@] @] 0 sets the latch bit high. 

Check Low State 

ISHIFTllspcLl @] @] @] ~ @] ~ ~ 
Latch DI9, Pin 2 is set low. 

@] @] ~ sets the latch bit low. 

NOTE 

Latches U9 and Ull, Display Bits, outputs can not be set High or Low. 
They pulse each time a key is pressed. 

When latch U18 output at pin 9 is set low (K8 RESET KEYS) the keyboard 
is disabled. Instrument must be cycled OFF and ON to clear. Latch U11 
outputs will turn on all displays all segments. Instrument must be Preset to 
clear. 

Latch U13, a loop unlocked will prevent a bit from being latched. Output 
bit will pulse. 

8G-6 Troubleshooting 
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Notes: 
1. Each Module in the HP 8642 has a nine digit Module identification code. The first tour digits cD.prisl the 

"Moaule configuration- code. When servicing a IIDdule, note·· any-changes - that - apply- splcif-1cal-l-y-lo-lls -Iodule 
configuration code. 

2. All circuit boards are ~Inuf.ctured using a hot air leveled process. These boards require extra care when 
replaclng cOllponents . ReteI' to General Service InforMation. paragraph B-3 . 
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Model 8642A/B Service 

CHANGES 

On the schematic: 

.. C 8 - In POWER SUPPLY AND GND, move the polarity sym
bol (+) to the ground side of C 8. 

• !l - On the right side of I/O DECODE, change J 1 pin 6 to pin 
8 (SA QUAL). 

SS8 
80-102.1 
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Model 8642A/B Service 

CHANGES 

On the schematic: 

.. C 8 - In POWER SUPPLY AND GND, move the polarity sym
bol (+) to the ground side of C 8. 

• !.!. - On the right side of I/O DECODE, change J 1 pin 6 to pin 
8 (SA QUAL). 
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Notes: 
1. Elich .cdul. in the HP 8642 has a nine digit _odule identification code. T~e first .four di9.ita co.p.rh~ thll 

.odule configuration code. When servicing a lIodu)e. not II any 'ehanges that apply 8p~clfically to it. _odult 
configuration code. 

2. All circuit boards a~e .anufactured using I hot air leveled process. These bOlr~a require extra care When 
replacing cuponents. Refer to General Service Intonation, paragraph 8-3. 
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Model 8642A/B 

rev.150CT85 

Service 

CHANGES 

On the schematic: 

• li - At the nght sIde of the schematic, change J 1 pin 4 to pin 
7. 

On the Component Locator: 

• C41, C42 - Note location of added components shown on page 
8G-104.2 

In Component Coordinates: 

• C41, C42 - Add (C41 B,l), and (C42 B,2). 

On the schematic: 

• In the upper left 'portion of the schematic, \,;hange the A4 part 
number to 08642-60225. 

• C41, C42 - In OUT-OF-LOCK DETECT, add a capacitor 
from U43A pin 13, to ground. Designate it C41, and give it a 
value of 0.1 u (Farads). Add a capacitor from U 4 3A pin 5, to 
ground. Designate it C42, and give it a value of 0.1 u (Farads). 
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Service Model 8642MB 

Notes: 
1. Each module in the HP 8642 has a nine digit module identification code. The flrst tour digits comprise the 

module configuration code. When servicing a Module, note any changes_that apply specifically to its module 
configuration code. 

2. All circuit boards are manufactured using a hot air leveled process. These boards require extra care Mhen 
replacing components. Refer to General Service Information , paragraph 8·3 . 
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Service 

CHANGES 

On the schematic: 

• TP2, TP3 In INTERNAL VOLTMETER, switch the 
reference designators for TP2 and TPl 

On the Component Locator: 

• C37, C39, C40 - Note location of added components, shown on 
page 8G - I 06.2 

In Component Coordinates: 

• C37, C39, C40 - Change coordinates of C37 to C,2. Add (C39 
C,1) and (C40 C,2). 

• C37, C39, C40 In INTERNAL VOLTMETER, add a capaci
tor from U23 pin 20, to ground. Designate it C39, and assign 
it a value of 0.1 u (Farads). Change the value of C37 to 470p 
(Farads). Add a capacitor from U 4A pin 4 to ground. Desig
nate it C40, and assign it a value of 0.1 u (Farads). 

On the schematic: 

• In the upper left portion of the schematic, change the A4 part 
number to 08642-60225. 

• C40 - In INTERNAL VOLTMETER, delete C40. (C40 was 
added on serial break 2521 A.) 

• R30 - In INTERNAL VOLTMETER, add R30, 51.1K, in 
series with the +I5V (FI) supply between the node of C39 and 

" the + 1 5V supply. 

,:'/': 

• R 3 1 - In INTERNAL VOLTMETER, add R 31, 10 ohms, 
between the node of C 1 and the + 15V supply. 

• R32 - In INTERNAL VOLTMETER, add R32, 10 ohm's 
between the node of C2 and the -I5V (Ft) supply. 

• R33 - In INTERNAL VOLTMETER, add R33, 287 ohm's, on 
the connection between U43D pin 6 and the node going to 
R15. 

• R34 - In INTERNAL VOLTMETER, add R34, 51.1K, from 
U43D pin 8 and connect it below R33. 

On the Component Locator: 

• Replace the Component Locator with the revised Component 
Locator on page 8G-I 06.2. 
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CHANGES 

On the schematic: 

• TP2, TP3 - In INTERNAL VOLTMETER, switch the 
reference designators for TP2 and TP3. 

On the Component Locator: 

• C37, C39, C40 - Note location of added components, shown on 
page 8G-I 06.2 

In Component Coordinates: 

• C37, C39, C40 - Change coordinates of C37 to C,2. Add (C39 
C, l) and (C40 C,2). 

• C37, C39, C40 - In INTERNAL VOLTMETER, add a capaci
tor from V23 pin 20, to ground. Designate it C39, and assign 
it a value of 0.1 u (Farads). Change the value of C37 to 470p 
(Farads). Add a capacitor from V 4A pin 4 to ground. Desig
nate it C40, and assign it a value of 0.1 u (Farads). 

On the schema tic: 

• In the upper left portion of the schematic, change the A4 part 
••.••• ) number to 08642-60225. 
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• C40 - In INTERNAL VOLTMETER, delete C40. (C40 was 
added on serial break 2521 A.) 

• R30 - In INTERNAL VOLTMETER, add R30, 51.1K, 10 

series with the +15V (Fl) supply between the node of C39 and 
the + 1 5V supply. 

• R31 - In INTERNAL VOLTMETER, add R31, 10 ohms, 
between the node of C I and the + 15V supply. 

• R32 - In INTERNAL VOLTMETER, add R32, 10 ohm's 
between the node of C2 and the -15V (Fl) supply. 

• RB - In INTERNAL VOLTMETER, add R33, 287 ohm's, on 
the connection between U43D pin 6 and the node going to 
R 15. 

• R34 - In INTERNAL VOLTMETER, add R34, 51.1K, from 
V43D pin 8 and connect it below R33. 

On the Component Locator: 

• Replace the Component Locator with the revised Component 
Locator on page 8G-I 06.2. 
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Notes: 
i . Each module in the HP B5~2 has a nine digit module ident i fication code. The first f ou r dig i ts co.prise t~e 

modu)a configuration caGe . When servic in g a module. note any changes ·"that- apply spe c if i cally to its 1I0du-le 
configuration code . 

2. Al l circuit boards are manufactured using a hot air leveled process. These boards require extra care when 
replaclng co. ponents . Refer to General Service Inf or mation. paragraph 8-3. 

3 . All capaCitors shown in Power Supply and Gnd are connected between +5V and gr ound planes . They are layed 
out in strategi C locations to reduce un desired signal effects . 
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CHANGES 

On the schematic: 

• !l - On the right side of the schematic, change J I pin 7 to pin 
9 (S.A. FLAG). 

On the schematic: 

• In the upper left portion of the schematic, change the A4 part 
number to 08642-60225. 

• C43,R35 - In X-AXIS SWEEP add C43 O.lu (Farads) from U5 
pin 20 to ground. Add R 3 5 in series between the + I 5V (F I) 
supply and the node of C43. 

On the Component Locator: 

• Replace the Component Locator with the revised Component 
Loca tor on page 8G - lOS. 2. 
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Service 

CHANGES 

On the schematic: 

• J 1 - On the right side of the schematic, change J 1 pin 7 to pin 
9 (S.A. FLAG). 

On the schema tic: 

• In the upper left portion of the schematic, change the A4 part 
number to 08642-60225. 

• C43,R35 In X-AXIS SWEEP add C43 O.lu (Farads) from U5 
pin 20 to ground. Add R 3 5 in series between the + 15V (F 1) 
supply and the node of C43. 

On the Component Locator: 

• Replace the Component Locator with the revised Component 
Locator on page 8G-l 08.2. 
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Model 864 2A/B Service 

CHANGES 

On the component locator: 

• p -16 - Change the connector reference designators as follows: 

13 to 15 
14 to 16 
15 to 14 
16 to 13 

• Write"A I 5" at the bottom right below the diagram 

On the schematic: 

• In the upper left hand portion of the schematic change the 
assembly part number to 08642-60229. 

rev.ISAPR88 SS 1 2 
811 -100.1 
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Service Model 8642A/B 

Troubleshooting 

A2 TROUBLESHOOTING INFORMATION 

Before Proceeding With Module Troubleshooting 

• You should have confidence that A2 is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 Service Manual). 

• Open the HP 8642 manual to the foldout on page 8J-IOO. There are three diagrams of A2 (the 
Modulation Module). One diagram is titled Simplified Block Diagram. It is a block diagram 
intended to be used to understand the basic operation of A2. A Test Point/Adjustment Location 
diagram is also provided. This diagram is to be used during troubleshooting Checks for BD5 when 
Test Point bullets ( QD ) are given, usually in tables. 

There is another Simplified Block Diagram and Test Point/Adjustment Location diagram opposite 
BD6 (page 8J-I02). 

• Look at the foldouts on BD5 (page 8J-IOl), and BD6 (page 8J-I03). There, you will see more 
detailed Block Diagrams of the Modulation Module. 

• The objective of Troubleshooting Checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The Checks are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated, refer to the Component Level Repair Directory. There, you will 
find tables that contain information useful for locating faulty components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then 
re-tested to see if the specific failure condition still exists. At this point, if repair is necessary, 
Module Performance Checks may be helpful to pinpoint a failure condition in the module. 

Overall Equipment List 

Oscilloscope ....................................................................... HP1980B 
Digital Voltmeter (DVM) ........................................................... HP3456A 
HP 8642 Bench Service Kit ....................................................... HP 11802A 
Audio Analyzer ................................................................... HP 8903A 
Pulse/Function Generator .......................................................... HP 8116A 
Logic Probe (Part of signature multimeter) .............................................. 5005B 

8J -2 Troubleshooting 
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Essentials of A2 Module Operation 

The A2 Modulation Module has two basic purposes: 

1. To generate low distortion audio signals for the HP 8642's internal modulation source and 
modulation output. 

2. To pass external audio signals form the HP 8642's external modulation inputs to the AM and 
FM modulators. 

Refer to Figure 8J-I00, 8implified Block diagram, for the following discussion. This Block Diagram 
shows the OSCILLATOR and FM circuitry. The OSCILLATOR (8814 & 15) is composed of two basic 
parts; the oscillator, and an ALC Loop for accurate oscillator output level control. The FM circuity 
(8817) contains an INTERNAL/EXTERNAL SWITCH, LEVEL ADJUST, and FM RANGE SELECT attenuator. 
For further detail on these circuits read the 8814, 8815, and 8817 Essentials of Circuit Operations. 

Refer to Figure 8J-I02, 8implified Block Diagram for the following discussion. This shows the 
MODULATION CONTROL LATCHES (8818), the AM/ PULSE circuits (8816), and the A2 Module 
DIAGNOSTICS (8816). The control latches hae a DATA LATCH SELECT which address the appropriate 
data latch, and the individual control latches, which control the rest of the A2 circuitry. The AM/PULSE 
circuits consist of INTERNAL/EXTERNAL input switching, SELECT, which routes the AM audio signal 
to either the A13 module for carrier frequencies below 1057.5 MHz, or to the A19 module (HP 8642B 
only) for carrier frequencies and status information to the HP 8642's internal voltmeter and controller. 
For further detail on these circuits refer to the 8816 and 8818 Essentials of Circuit Operations. 

Troubleshooting 8J-3 
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CHECK 1: A2 CONTROL CIRCUITRY (5518) 

Essentials of 5518 Circuit Operation 
To get control data (73 bits total) onto the A2 Modulation Module, an 8-bit wide data receiver is used. 
Data enters the A2 Module on the DO-D7 lines (J1-1 thru 8) and the clock line on J11. To get data 
into an individual latch, an 8-bit address is put on the data lines while the Modulation CLK C§D is 
held low. When this line goes high, the address is latched into U31. A proper address in U31 causes one 
of the outputs of either U31 or U32 to go low, which in turn enables one of the data latches (U42, 41, 
46,22, 7, 8, 16,24, or 23). Then, actual data is put on the 8-bit data bus, and when the clock line goes 
low, the data is clocked into the enabled data latch. Three control lines, CNT INT (ill, and OSC 
DC CQD are affected directly by clocking in an address only, and are cleared when a new address 
is clocked in. From the data latches, control lines go to where they are needed on the Mod board. 

Description of Check 1 
This is a check of the A2 control circuitry. You will set control bits to their high and low states, using 
the HP 8642 Service Mode as instructed in tables. You will also "pulse" outputs using the Service Mode 
and verify them with a Logic Probe. If a test fails, refer to the Component Level Repair Directory. 

Required Equipment: 

Logic Probe (Part of signature multimeter) ..................................... HP 5005B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

Test the Power Supply (from 5514) 

1. Setup: 

Switch the HP 8642 to Standby. 

Swing the HP 8642 front panel open to access A2. (Refer to the Disassembly Procedures if 
you are unfamiliar with this procedure). 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the points given III Table 8J-1. 
(Locations can be found on the Component Locator on page 8J-104.) 

Table 8J-l. A2 Power Supply Lines 

Component Nominal Voltage 

C 119 ~ +15V 
C 127 ~ +15V 
C 121 ~ -15V 
C 123 ~+5V 

C 125 ~ -5V 
Cathode CR1 ~ +15V 

TP 30 GND 

Test Logic States on the Control Lines 

3. Measure Voltages: 

Key in ISHIFTllsPCLI @] to enter Service Mode. 

Key in each service function listed in Tables 8J-2, 8J-3, 8J-4, 8J-5, 8J-6, 8J-7, 8J-8 and 
8J -9 and use the Logic Probe or DVM to measure the TTL level at the points listed. (TTL 
"1" = 2.0 Vdc to 5.1 Vdc, TTL "0" = 0 Vdc to 0.8 Vdc.) 
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Table 8J-2. FM Dac Bits (8817) 

Service Function 
Data Bit no. 9 8 7 6 5 4 3 2 1 0 

A2U11 CQEJ Pin no. 4 5 6 7 8 9 10 11 12 13 

@]~@]@]@]~~ 0 1 0 1 0 1 0 1 0 1 

@]~@]@]@]@]~ 1 0 1 0 1 0 1 0 1 0 

Table 8J-3. AM DAC Bits (8816) 

Service Function 
Data Bit no. 11 10 9 8 7 6 5 4 3 2 1 0 

A2U5 C1£D Pin no. 4 5 6 7 8 9 10 11 12 13 14 15 

@]~@]@]@]@]~~ 0 1 0 1 0 1 0 1 0 1 0 1 

@]~@]@]@]@]@]~ 1 0 1 0 1 0 1 0 1 0 1 0 

Table 8J-4. Mod Out Dac Bits (8814) 

Service Function 
Data Bit no. 9 8 7 6 5 4 3 2 1 0 

A2U47 ~ Pin no. 4 5 6 7 8 9 10 11 12 13 

@]~@]@]@]@]@]~ 0 1 0 1 0 1 0 1 0 1 

@]~@]@]@]0@]~ 1 0 1 0 1 0 1 0 1 0 

Table 8J-5. Oscillator Dac Bits (8814) 

Service Function 
Data Bit no. 9 8 7 6 5 4 3 2 1 0 

A2U43 UD Pin no. 4 5 6 7 8 9 10 11 12 13 

@]~@]~@]@]@]@l~ 0 1 0 1 0 1 0 1 0 1 

@]~@]~@]@l0@]~ 1 0 1 0 1 0 1 0 1 0 
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Table 8J-6. Oscillator FET Bits (8814) 

Service Oscillator FET Bit no. 0 1 2 3 
Function A2U45 C1D Pin no. 1 9 8 16 

@][!]@][!]000@][@ 1 0 1 0 

@] [!] @] [!] @] [!] [!] 0 [@ 0 1 0 1 

Table 8J-7. AM/FM Control Bits (8818) 

AM LNA EXTFM FM 

Gain W/PRE INVHI 

Service EXT AM INTAM INTFM EXTFM 

Function @) Q[) Q[) C§E) C§E) GO GD 
A2IC-Pin U1-9 U8-9 U8-6 U16-12 U16-15 U16-19 U16-16 

@][!]@][!]000@][@ 1 0 1 0 1 0 1 

@] [!] @] [!] @] [!] [!] 0 [@ 0 1 0 1 0 1 0 

Table 8J-8. Mux, HI/LO, and 8elf Test Bits (8818) 

MUX SEL MUX SEL MUX SEL Self HI/LO HI/LO 

Service SO S1 S2 Test RESET AM/FM 

Function Q[) Q[) Q[) QD ~ QD 
A2IC-Pin U22-15 U52-16 U22-9 U8-5 U39-2,3 U14-9 

@] [!] @] @] @] @] @] [!] [@ 0 1 0 1 0 1 

@] [!] @] @] @] @] @] @] [@ 1 0 1 0 1 0 

Table 8J-9. Int/Ext Count and Osc DC Bits (8818) 

Service OSC DC CNT EXT CNTINT 
Function CQD (]D (]D 

A2IC-Pin U32-15 U32-10 U32-9 

@][!]@]@]@]@]0@][@ 1 1 0 

@][!]@]@]@]@]0@][@ 1 0 1 

@][!]@]@]@]@]00[@ 0 1 1 
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Test the Control Lines While Pulsed 

4. Key in ISHIFTllspcLl @] to enter Service Mode. 

5. In Tables 8J-10 and 8J-11, place the Logic Probe on the I.C. and pin number specified, then 
key in the service function for that pin number. The Logic Probe should indicate that a positive 
pulse occurred. 

Table 8J-IO. AM/PM, AC/DC Control Bits (8818) 

Service Line Test 
Result 

Function* Label Point 

@)[TI~ ~@] @)@]@][@ FM AC IGOI A2U16 pin 9 Pulse 

@) [TI~~@]0@] @][@ FM DC IGOI A2U16 pin 6 Pulse 

@)[TI ~~ @] @]@] ~[@ AM AC IFKI A2U41 pin 6 Pulse 

@)[TI~~@] @]@]@][@ AM DC jFKI A2U41 pin 2 Pulse 

@)[TI~~ @]@)@]@][@ OBL AM jFsl A2U16 pin 5 Pulse 

@)[TI~~@) @) ~@][@ NORAM~ A2U16 pin 2 Pulse 

* These bits are automatically pulsed high. 

Table 8J-ll. Attenuator Control Bits (8818) 

Service Line Test 
Function * Label Point Result 

@)[TI~~@]@]00[@ 36 dB IN IGGI A2U23 pin 12 Pulse 

@)[TI~ ~@] @]0@][@ 36 dB OUT IGGI A2U23 pin 6 Pulse 

@)[TI~~@] @]@]@][@ 18 dB IN IGGI A2U23 pin 2 Pulse 

@)[TI~~ @]@]@]@][@ 18 dB OUT IGGI A2U23 pin 5 Pulse 

@)[TI~~@]@]~~[@ 9 dB IN IGGI A2U23 pin 9 Pulse 

@) [TI ~ ~ @]@)@]@][@ 9 dB OUTIGGI A2U23 pin 15 Pulse 

* These bits are automatically pulsed high. 
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CHECK 2: A2 MODULATION OSCILLATOR AND ALC LOOP (SS14 AND SS15) 

Essentials of SS14 and SS15 Circuit Operation 

SS14 shows the Oscillator, Output Amplifier, Zero Crossing Detector and Int/Ext Count Select circuitry. 

The OSCILLATOR is a state variable oscillator design; that is, it is formed by combining various 
functions (amplification, inversion, summation, and integration). It is made up of three circuit blocks; 
INTEGRATOR 1 (U44), INTEGRATOR 2 (U34), and UNITY GAIN INVERTING AMPLIFIER (U34), and unity 
gain inverting amplifiers (U49). Each Integrator causes 270° phase shift (90° plus an inversion) and the 
inverting amplifier provides an additional 180° phase shift. This results in 720° total phase shift around 
the loop which results in positive feedback, a necessary condition for oscillation. Coarse frequency 
tuning is accomplished by switching integrator capacitor values (five ranges switched by U45 and U35). 
Frequency fine tuning is performed using DAC's U43 and U35, which act as variable resistors with 1023 
steps in resistance settings. The Oscillator output is from INTEGRATOR 1 (TP1). Oscillator amplitude is 
controlled by the ALC circuitry (SS15) which provides an ALC signal at the input to the UNITY GAIN 
INVERTING AMPLIFIER (U49). The ALC signal has variable amplitude and is either 0° or 180° out of 
phase with the oscillator signal at the input to the inverting amplifier. The two signals are summed in 
the inverting amplifier with the resulting amplitude out controlling the oscillator amplitude. The ALC 
loop holds the oscillator output amplitude at 3.9 Vp. 

The output from the OSCILLATOR goes to the OUTPUT AMPLIFIER (U48). The output Amplifiers gain 
is controlled by DAC U47 in 1023 steps. This output drives both the Modulation Output (HP 8642 
Front panel) and the AM/FM modulation circuits. R19 defines the 6000 output impedance for the 
Modulation output. 

The ZERO CROSSING DETECTOR provides two control pulses to the ALC circuits. SAMPLED VALUE 
TRANSFER CKJ and PEAK DETECTOR Q[) . Both pulses are approximately 2 us TTL low pulses. 

The INT/EXT COUNT SELECT circuit switches between the internal source or an external source for 
modulation frequency counting. 

SS15 shows the PEAK DETECTOR, SAMPLED VALUE TRANSFER, ERROR VOLTAGE AMPLIFIER, ALL 
INTEGRATOR, and ALC LOOP MULTIPLIER circuits of the ALC Loop. 

The Peak Detector U36A-U36B combination acts as a peak-hold circuit. R52 and C41 improve "MOD 
OUT", "INT AM" and "INT FM" flatness at 100 kHz by rolling off the input to the peak detector 
making the ALC loop output slightly more power to offset the loop's roll off. 

When the osc output voltage rises above zero, U36A's output voltage rises to one diode drop above the 
oscillator voltage such that the output of buffer U36B directly follows the rising osc voltage. When the 
oscillator passes its positive peak, however, U36A's output voltage drops to one diode drop below the 
oscillator's output voltage, back-biasing CR6, forward-biasing CR5, and holding U36B's output at the 
peak osc voltage. At this point Sampled Value Transfer switches U37 A,B and C and ALC INTEGRATOR 
SWITCH U37C close for about 2 uS, transferring the peak sample to hold capacitor C40. On the negative 
osc output peaks, U37D momentarily closes, discharging peak detecting cap C42 and resetting the peak 
detector's output to zero. 

ERROR VOLTAGE AMPLIFIER U38A acts as an error voltage amp by subtracting a fixed reference from the 
sampled peak voltage. When the voltage across C40 is 6.9V, the output U38A is OV. This error voltage 
is then integrated by ALC integrator U38A in order to remove static level errors by forcing the steady
state error voltage to be zero. For example, if the oscillators amplitude is too low, the voltage across 
C40 will be below 6.9V, causing the output of the error voltage amp, U38A, to be negative. This error 
voltage is then inverted and integrated by ALC INTEGRATOR U38B, which then applies a positive-going 
control voltage to the non inverting input of the ALC MULTIPLIER, U53-4. This will increase the positive 
feedback in the OSC LOOP, causing oscillation amplitude to grow until the sampled peak voltage on 
C40 becomes a 6.9V. At this point, the error amp output voltage becomes zero, and the output of the 
ALC INTEGRATOR ends up holding whatever constant control voltage is necessary to maintain oscillator 
amplitude. 
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U53 and U54 form the feedback control analog portion of the ALC LOOP. The ALC feedback, (ALC 
LOOP MULTIPLIER QD) which comes from the output of op-amp U54, is essentially the product of 
the voltage at U53-9 (the OSC LOOP output) and the difference in the voltages between U53-4 and 
U53-8 (the ALC LOOP output control voltage). 

The OSCILLATOR's frequency is set by a successive approximation routine using the instruments 
controller and the counter on the A6 FM/Timebase/counter module. The controller sets the range 
switches on the Integrators for the proper range, then successively counts the oscillators frequency and 
changes the DAC settings on the Integrator DAC's until the frequency is within + / - 1 % of the desired 
frequency. 

Description of Check 2 

This check tests the Modulation Oscillator shown on BD5 and SS14, and the ALC loop shown on BD5 
and SS15. 

First, you will use the Audio Analyzer to simulate the ALC Loop Multiplier signal, and verify correct 
operation of the Oscillator bands. 

The Zero Crossing Detector and Int/Ext Count Select (also on SS14) are tested next. 

The ALC loop on SS15 is then verified for correct operation. 

Finally, you will use the Audio Analyzer and DVM to further test the Oscillator for the correct frequency 
resolution, level accuracy, output distortion, and DC offsets. 

If a test fails during Check 2, refer to the Component Level Repair Directory. 

Required Equipment: 

Audio Analyzer .............................................................. HP 8903B 
Digital Voltmeter(DVM) ...................................................... HP 3456A 
Oscilloscope ................................................................. HP 1980B 

Test the Oscillator Operation 

1. Setup: 

Switch the HP 8642 to Standby. 

Disable the ALC loop by desoldering A2 R13 at the lead nearest A2 U54. 

Connect the Audio Analyzer output to the de soldered lead of A2 R13 QD. 

Connect the Audio Analyzer Input to A2 TP1. 

Switch the HP 8642 on. 

Key in: ISHIFTllspcLI @]' @) III @l1II @] @] III III IHzl to set the oscillator DAC's to their 
highest setting. 

2. Measure Frequency and Voltage Levels: 

Key in ISHIFTIISPCLI @] to enter Service Mode. Then key in each Service Function in 
Table 8J-12, set the Audio Analyzer output to the frequency and amplitude indicated. 

Then Measure the output signal at A2 TP1 with the Audio Analyzer for each Service 
Function in Table 8J-12. You should measure a peak signal of O.5V or greater at a frequency 
within the limits given. 
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Table 8J-12. Oscillator Bands 

Band 
Service Audio Analyzer Freq 
Function Output Limit 

1 @][D~[D@]~~@](@ 79 Hz @ 250 mV 71.5 to 87.5 Hz 

2 @][D ~[D@][D[D~(@ 434 Hz @ 250 mV 399 to 484 Hz 

3 @] [D ~ [D 0 @]1~1 @] (@ 2.87 kHz @ 250 mV 2.58 to 3.16 kHz 

4 @][D~[D0@]~~(@ 18.53 kHz @ 250 mV 16.7 to 20.4 kHz 

5 @][D~ [D@]@]@]@](@ 100.0 kHz @ 250 mV 98 to 118 kHz 

Test the Zero Crossing Detector 

3. Setup: 

Ensure Setup has not changed from Step 2. 

The HP 8642 display should still be displaying 119841 from Step 2. If not Key in: ISHIFTI 

IspcLI@], @] [II ~ [II [II@]@][II [II~, @] [II ~ [II ~ @] @] ~~. 
Connect Channel 1 of the Oscilloscope to A2 TP2 aD. 
Connect Channel 2 to A2 TP6. 

Switch the HP 8642 on. 

4. Verify Waveforms: 

The signal at TP 6 should be a TTL signal that is in phase with the signal at TP 2. 

Move the Channel 2 probe to TP 7. The signal at TP 7 should be a TTL signal that is 180 0 

out of phase with the signal at TP 2. 

Test the Int/Ext Count Select Lines 

5. Setup: 

The Set on has not changed from Step 4. 

Connect Channel 1 of the Oscilloscope to A2 TP5. 

Connect Channel 2 of the Oscilloscope to A2 TP6. 

Key in: @][II@][II~. 

6. Verify Waveform: 

The signal at A2 TP5 should be the same as the signal at A2 TP6. 

Key in: @] [II @] @] IHzl to select External Count. 

Troubleshooting 
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NOTE 

There should be no signal connected to the HP 8642's AM/PULSE input 
(front or rear panel). 

There should be no signal present at A2 TP5. 

Using a jumper, connect A2 TP6 to A2 TP 19 (Ext Count) (ill. 

The signal at A2 TP5 should be the same as the signal at A2 TP6. 

Key in: @) 0 @I @] ~. 

Service 

Test the ALe Loop Feedback (SS15) 

7. Setup: 

Ensure that A2 R13 is de soldered at the lead nearest U54, and that the Audio Analyzer is 
connected to A2 R13. 

Key in: ISHIFTllspcq @I, @) 0 § 0121 @] @] @) IHzl to select Band 3. 

Key in: @) 0 § 0 @I @I0 01HzI to set the HP 8642 frequency to the high end of Band 3. 

Change the Audio Analyzer's frequency to 2.87 kHz and 250 m V. 

Connect Channel 1 of the Oscilloscope to A2 TPI (Osc Detect) GD. 
Adjust the Audio Analyzer's frequency setting for the maximum signal at A2 TPI ~7V peak. 

Adjust the Audio Analyzer's amplitude to obtain 8V peak at A2 TPl. 

Connect A2 TP12 (ALC Loop Multiplier) CITJ to Channel 2 of the Oscilloscope. 

8. Measure Voltage Levels: 

The signal at A2 TP12 should be ~7V peak and 1800 out of phase with the signal at A2 TPl. 
The signal at A2 TPll should be ~ -14 Vdc. 

Adjust the Audio Analyzer's amplitude to obtain 6V peak at A2 TPl. 

The signal at A2 TP12 should be ~6V peak and in phase with the signal at A2 TPl. 

The signal at A2 TPll should be ~14V DC. 

NOTE 

The DC voltage at A2 TPll determines the amplitude and phase of the 
signal at A2 TP12. A negative DC voltage produces a signal at A2 TP12 
that is 180 0 out of phase with the signal at A2 TP1. A positive DC voltage 
produces a signal at A2 TP12 that is in phase with the signal at A2 TP1. 

The further the DC voltage is from OV, the greater the amplitude of the 
signal at A2 TP12. 

Test the Oscillators Frequency Resolution 

9. Setup: 

Switch the HP 8642 to Standby. 

Reconnect A2 R13 to the A2 board. 

Connect A2 TPI (Int Osc) to the RP 8903's high input. 

Switch the HP 8642 on. 
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10. Measure Frequencies and Voltage Levels: 

Key in: ISHIFTllsPCLj @]' @] ill ~ ill IT! @] ~ ~ IHzl to select Band 4. 

Key in: @] ill ~ ill @] @] ill ill IHzl to set the HP 8642 frequency to the top of Band 4. 

The frequency should be 16.7 kHz to 20.4 kHz. 

11. Adjust Frequency: 

Adjust A2 R8 and/or A2 R27 so that the oscillators frequency is 19.998 kHz to 20.002 kHz. 

For each Binary no. in Table 8J -13, key in the Encoded Data no. and verify that the output 
frequency is within the limits given, and that the output level is between 4.8 Vac to 4.9 Vac. 

Table 8J-J3. MOD OSC Freq Resolution 

Encoded Data no. Binary no. Lower Limit Upper Limit 

61213311 Hz 1023 19990 Hz 20010 Hz 
61212800 Hz 512 9990 Hz 10010 Hz 
61212544 Hz 256 4990 Hz 5010 Hz 
61212416 Hz 128 2490 Hz 2510Hz 
61212352 Hz 64 1240 Hz 1260 Hz 
61212320 Hz 32 615 Hz 635 Hz 
61212304 Hz 16 302 Hz 323 Hz 
61212296 Hz 8 146 Hz 166 Hz 
61212292 Hz 4 68.1 Hz 88.1 Hz 
61212290 Hz 2 29.1 Hz 49.1 Hz 
61212289 Hz 1 9.53 Hz 29.5 Hz 

12. Readjust Frequency (R27 and R8): 

Refer to the A2 adjustments at the end of this procedure. Do only the A2R27 and R28 
manual adjustments. 

Test the Modulation Output DAC (5514) 

13. Setup: 

Connect the MOD OUT port (front or rear panel) to the DVM. Set the DVM to measure Vac. 

Key in: ISHIFTllspcLj @] @] ill ~ ill IT! ~ @] @] IHzl to set the Modulation Oscillator 
to Band 3. 

Key in: @] ill ~ ill @] @] ill ill IHzl to set the Modulation Oscillator DAC to 1023. 

Key in: @] ill ~ ~ ~ ill @] IHzl to set the Modulation Output to its maximum amplitude. 
(Binary 1023 on Output Amplifier DAC). 

14. Measure Voltage Levels: 

The MOD OUT signal level should be 4.6 to 5.2 Vac. 

Record the DVM measurement in the block labeled IR __ I in the Result column III 

Table 8J-14. 

Troubleshooting 
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15. Generate Table 8J-14: 

Using the formulas provided, generate Table 8J-14's upper and lower voltage limits. 

V = R -;- 2046 V _____ _ 
A = R -;- 1.998 A ____ _ 

16. Measure Voltages: 

For each binary number in Table 8J-14, key in the service function number and verify that 
the voltage is within the limits calculated in the previous step. 

Table 8J-14. Modulation Output Level DAC Operation 

Service Binary Lower 
Function no. Limit 

@] QJ @] @] @] QJ @J [@ 1023 4.6 Vac 

@]QJ@]@]0@]~[@ 512 A-V 

@]QJ@]@]~~@][@ 256 (A -;- 2) - V 

@] QJ @] @] @] @] @] [@ 128 (A -;- 4) - V 

@] QJ @] @] @] @J @] [@ 64 (A -;- 8) - V 

@]QJ@]@] @] @]~ [@ 32 (A -;- 16) - V 

@] QJ @] @] @] @] @] [@ 16 (A -;- 32) - V 

@]QJ@]@]@]@]@][@ 8 (A -;- 64) - V 

@] QJ @] @] QJ @] @] [@ 4 (A -;- 128) - V 

@]QJ@]@]QJ@]~[@ 2 (A -;- 256) - V 

@] QJ @] @] QJ @] @] [@ 1 (A -;- 512) - V 

@] QJ @] @] QJ @] @] [@ 0 - .003 Vac 

Test the Modulation Level Accuracy 

17. Setup: 

Connect the HP 8642 MOD OUT to the DVM. 

Select Vac on the DVM. 

Result 

R 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

Upper 
Limit 

5.2 Vac 

A+V 

(A -;- 2) + V 

(A -;- 4) + V 

(A -;- 8) + V 

(A -;- 16) + V 

(A -;- 32) + V 

(A -;- 64) + V 

(A -;- 128) + V 

(A -;- 256) + V 

(A -;- 512) + V 

+ .003 Vac 

Key in: IINST PRESETI ISHIFTIIMOD OUTI IONI to turn on the Modulation Oscillator 
and set the amplitude level to IV peak. 

18. Measure Voltages: 

Set the HP 8642 Modulation Oscillator to each frequency given in Table 8J -15 and verify 
that the output level is between 1.363 and 1.475 Vac. 
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Table 8J-J5. Level Accuracy 

Modulation Frequency 

Test the Modulation Output Distortion 

19. Setup: 

20 Hz 
63.1 Hz 
63.2 Hz 
398 Hz 
399 Hz 
1 kHz 

2.51 kHz 
2.52 kHz 
15.8 kHz 
15.9 kHz 
100 kHz 

Connect the HP 8642 MOD OUT to the Audio Analyzer "High" input. 

Set the Audio Analyzer to measure distortion. 

20. Measure Distortion Levels: 

Model 8642A/B 

Set the HP 8642 Mod Oscillator to each frequency in Table 8J-16 at a level of 510 mV peak, 
and verify that the distortion is less than the levels given in Table 8J-16. 

Table 8J-J6. Output Distortion 

MOD Frequency 

20 Hz 
63.1 Hz 
63.2 Hz 
398 Hz 
399 Hz 
1 kHz 

2.51 kHz 
2.52 kHz 
15.8 kHz 
15.9 kHz 
100 kHz 

Test for MOD OUT DC Voltage Offset 

21. Setup: 

Key in: IINST PRESETI 

Connect the MOD OUT to the DVM. 

Select V dc on the DVM. 

Distortion Level 

< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.02 % 
< 0.15 % 
< 0.15 % 

Key in: ISHIFTIIMOD OUTI IONI to turn on the Modulation Oscillator and set the 
amplitude level to IV peak. 
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22. Measure Voltages: 

Set the HP 8642 Modulation Oscillator to each frequency given in Table 8J-17 and verify 
that the DC offset level is between -15 mV and +15 mV (de). 

Table 8J-J7. Modulation Frequencies 

MOD Frequency 

2.51 kHz 
2.52 kHz 
15.8 kHz 
15.9 kHz 
100 kHz 

Test the Modulation Oscillator Frequency Accuracy 

23. Setup: 

Connect the HP 8642 MOD OUT to the Audio Analyzer "High" input. 

24. Measure Frequencies: 

Select each modulation frequency in Table 8J -18 at a level of IV peak, and verify that the 
frequency accuracy is within the specified limits. 

Table 8J-J8. 

MOD Lower Upper 
Frequency Limit Result 

Limit 

20 Hz 19.6 Hz 20.4 Hz 
63.1 Hz 61.8 Hz 64.4 Hz 
63.2 Hz 61.9 Hz 64.5 Hz 
398 Hz 390 Hz 406 Hz 
399 Hz 391 Hz 407 Hz 
1000 Hz 980 Hz 1020 Hz 
2510Hz 2459.8 Hz 2560.2 Hz 
2512 Hz 2461.8 Hz 2562.2 Hz 
15800 Hz 15484 Hz 16116Hz 
15900 Hz 15582 Hz 16218 Hz 
100000 Hz 98000 Hz 102000 Hz 
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CHECK 3: A2 FM CIRCUITRY (SS17) 

Essentials of SS17 Circuit Operation 

Service Sheet 17 shows all of the FM audio circuitry which contains the FM INPUT AC/DC COUPLER, 
FM LOW NOISE AMPLIFIER, FM ± UNITY GAIN AMP, INTERNAL FM SWITCH, EXTERNAL FM SWITCH, FM 
SUMMING AMPLIFIER, FM LEVEL ADJUST, and the FM RANGE SELECT. 

External FM and PHASE MOD inputs enter the Modulation module at A2J5. Relay K3 selects either 
AC or DC input coupling, and R1l2 defines a 6000 input impedance. R1l3, CR12, and CR13 provide 
input protection to ± 5V whether the instrument is on or off. FM Low Noise Amp U17 amplifies the 
nominally 1.0 Vp input to 6.9 Vp for both FM and PHASE MOD. R1l6. R1l7, VR8, and VR9 limit 
the output swing of U17 so as not to overload the analog switches that follow in the signal path. 

The low noise amp's output feeds into the ± Unity Gain inverting amplifier, U19, which is either 
switched into or out of the signal path by U18. This allows the user control over the polarity of the freq 
or phase modulation. Since a negative audio input to the A6 FM module produces an increasing RF 
output frequency, the default condition is to leave this inverting amp out so that the Mod Section is 
overall inverting in order to make an increasing front panel audio input cause a positive RF freq shift. 

The external audio then feeds into the FM sum amp, U21, through FET switch U9. The internal 
oscillator, at a fixed 6.9 Vp, also feeds into the sum amp through FET switch U20. For FM with 
preemphasis, FET switch UI0 feeds the external audio through a hardware preemphasis circuit 
composed of CI0l, R133, R134, and R135, which places a zero at 212.2 Hz and a pole at about 30 kHz. 
Internal FM with preemphasis is done by setting the modulation level in software since the mod rate 
is known. For this reason, int and ext FM with preemphasis cannot be done simultaneously. 

The combined Int and Ext audio then goes to a multiplying DAC amp composed of Ull and U12, 
which has 10 bits of resolution (1024 gain steps between a gain of 0 and -1) and provides for fine 
adjustment of FM or PHASE MOD deviation. The output of the DAC amp then drives a floating 
FM Output Drive of U25 and U26, which in turn drives an attenuator composed of K4, 5, and 6 that 
provides coarse (approximately 9 dB step size) adjustment of the modulation level. The attenuator's 
output resistance is about 500 for noise reasons. Also, the outputs of the FM Output Drive and the 
attenuator are referenced to the A6 FM Module ground in order to minimize the effects of ground 
loops between the FM Module and the Modulation module. 

Description of Check 3 

8J-16 

This check tests the A2 FM circuitry by using the HP 8642 Service Mode. External test equipment is 
used to measure key circuit points while the circuitry is set up in a pre-determined state. 

If a test fails during Check 3, refer to the Component Level Repair Directory. 

Required Equipment: 

Audio Analyzer .............................................................. HP 8903B 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

Test the FM AC/DC Input Coupler and Low Noise Amplifier 

1. Setup: 

Switch the HP 8642 to standby. 

Connect A2 TP29 C£[), FM LNA to the DVM. 

Set the DVM to measure Vdc. 

Switch the HP 8642 on. 

Troubleshooting 
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2. Measure Voltage Levels: 

Key in ISHIFTllspcq @] to enter Service Mode. 

Key in each Service Function in Table 8J-19 while verifying that the voltage measured at 
A2 TP29 is within the limits given. 

Table 8J-J9. FM LNA Output 

Service TP 29 Voltage 
Function Description C£QJ 

@]m@]@]@]@]@]@)[@ ACFMjSelf Test Off -10 mV to +10 mVdc 

@]m@]@]@)@]@]@)[@* ACFMjSelf Test On 8.5 to 9.5 Vdc 

@]m@]@]@]0@)@][@ DCFMjSelf Test On -10 mV to +10 mVdc 

@]m@]@]@)@]@]@][@ DCFMjSelf Test Off -10 mV to +10 mVdc 

* Enabling the self test bit applies a 1 Vdc signal to th8 FM ac input. 

3. Connect an External Source: 

Key in: IINST PRESET I. 

Set the Audio Analyzer to 1.4V (1 Vp) and 6000 output impedance. 

Connect the Audio Analyzer output to the FM/PM Input on the front or rear panel of the 
HP 8642. 

Set the DVM to measure Vac. 

4. Measure Voltages: 

Key in ISHIFTllspcq @] to enter Service Mode. 

Key in each Service Function in Table 8J-20 while verifying that measured voltages at 
A2 TP29 are within the limits given. 

Table 8J-20. 

Service TP 29 Voltage 
Function Description C£QJ 

@]m@]@]@]@]@]@)[@ ACFM 4.78 to 4.98 Vac 

@]m@]@]@]0@)@][@ DCFM 4.78 to 4.98 Vac 

Disconnect the DVM from A2 TP29. 

Troubleshooting 8J-17 
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Test the FM ± Unity Gain Amp 

5. Setup: 

Connect A2 TP25 to the Oscilloscope Channel 2 input. 

Connect A2 TP29 c:£QJ to the Oscilloscope Channel 1 input. 

Set the Audio Analyzer to2 kHz and IV peak, 6000 output impedance. 

Connect the Audio Analyzer to the FMjPM Input on the front or rear panel of the HP 8642. 

Key in: IINST PRESETI 

6. Verify Waveforms: 

Key in each Function in Table 8J-21 while verifying that the waveform at A2 TP25 is the 
correct amplitude and the correct phase relationship with A2 TP29. 

Table 8J-21. 

Function Waveform at TP 25 

jFMllONIIEXT ACI ~5.5 Vpk 180 Out-ot-Phase with TP 29 

ISHIFTllspcq [TI [TI @I ~5.5 Vpk In-ot-Phase with TP 29 

7. Remove the Oscilloscope from A2 TP25 and A2 TP29. 

Test the Int/Ext FM Switches 

8. Setup: 

Key in: IINST PRESETI 

Set the Audio Analyzer to set to 2 kHz and 1.4V (1.0 Vpk). Connect the Audio Analyzer to 
the FMjPM Input on the front or rear panel of the HP 8642. 

Connect A2 TP25 to the Audio Analyzers "High" input. 

Set the Audio Analyzer to measure Vac. 

9. Measure Voltages: 

Key in each Function in Table 8J-22 while verifying with the Audio Analyzer that the signal 
frequency and level at A2 TP25 is within the limits given. 

Table 8J-22. 

Function Signal at TP 25 

IFMlloNlllNTI ~1 kHz @ 3.68 to 3.99 Vac 

IEXTI~ ~2 kHz @ 3.68 to 3.99 Vac 

ISHIFTllspcq [TI [TI @I ~2 kHz @ 3.68 to 3.99 Vac 

ISHIFTllspcq @] ~2 kHz @ 1.025 to 1.125 Vac 

Troubleshooting 
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Test the FM Level Adjust CAe 

10. Setup: 

Key in: IINST PRESET I 

Key in: jFMI IONI IINTI to select Internal FM. 

Connect the DVM to A2 TP26. 

Set the DVM to measure VAC. 

11. Measure Voltages: 

Key in ISHIFTIISPCLI @] to enter Service Mode. 

Service 

For each Function in Table 8J-23, verify that the measured and calculated values are within 
the limits given. 

NOTE 

For the first Service Function/DAC Setting, verify that the voltage measure
ment VI is between the upper and lower limits given. For the rest of the 
settings, calculate the upper and lower limits by multiplying VI times the 
factors given in the table. 

Table 8J-23. A2's FM Level DAC Voltages 

Service DAC Lower Voltage Upper 
Function Setting Limit At TP26 Limit 

@]m~m@]~@][@ 1023 3.68 Vac V 1 Vac 3.99 Vac 

@]m~@]m~[@ 512 V1 x .5 V2 Vac V1 x .501 

@]m~~@]@][@ 256 V1 x .2498 V3 Vac V1 x .2507 

@]m~m~@][@ 128 V1 x .1246 V4 Vac V1 x .1256 

@]m~@]@][@ 64 V1 x .06207 V5 Vac V1 x .06305 

@]m~@]~[@ 32 V1 x .03079 V6 Vac V1 x .03177 

@]m~m@][@ 16 V1 x .01515 V7 Vac V1 x .01613 

@]m~@][@ 8 V1 x .007331 V8 Vac V1 x .008309 

@]m~@][@ 4 V1 x .003421 V9 Vac V1 x .004399 

@]m~~[@ 2 V1 x .001466 V10 Vac V1 x .002444 

@]m~m[@ 1 V1 x .0004888 V 11 Vac V1 x .001466 

@]~~@][@ 0 -.004 Vac V12 Vac .004 Vac 

12. Remove the DVM from A2 TP26 
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Test the FM Range Select 

13. Setup: 

Key in IINST PRESET I. 

Remove W20 CQIJ from A6Al J4 and connect W20 to the DVM. 

Key in: ~ ~ IINTI to select Internal FM. 

Model 8642AjB 

Key in: ISHIFTllspcq ~ @]IT] @] IT] @] @] ~ IHzl to set the FM Level Adjust for maximum 
output. 

14. Measure Voltages: 

Key in ISHIFTllspcq ~ to enter Service Mode. 

Key in each Service Function in Table 8J-24 while verifying that the signal level to the 
DVM is within the limits given. 

NOTE 

For the first Function no./Attenuation setting, verify that the voltage 
measurement (Vi) is between the upper and lower limits given. For the 
rest of the settings, calculate the upper and lower limits by multiplying Vi 
times the factors given in the table. 

Table 8J-24. FM Out Attenuator Operation 

Service 
Attenuation 

Attenuators Lower 
Function In Voltage 

@][TI~~@]@]@]@][@ o dB o dB 3.68 Vac 

@] [TI~ ~ @]@]0@J[@ 8.92 dB' 9 dB V1 x .3544 

@] [TI ~~ @]@] @] ~[@ 18.43 dB' 18 dB V1 x .1173 

@][TI ~~ @]@]@]@][@ 27.26 dB' 9 dB, 18 dB V1 x .04201 

@][TI~~@]@]@]@][@ 36 dB 36 dB V1 x .01521 

@][TI~~@]@]@]@][@ 44.89 dB 9 dB, 36 dB V1 x .005408 

@] [TI ~ ~ @] @] @] [TI [@ 54.41 dB 18 dB, 36 dB V1 x .001788 

@][TI~~@]@]@]@][@ 63.25 dB 9 dB, 18 dB, V1 x .0006396 

36 dB 

• These are the actual Attenuator values. 

Test for FM DC Offset 

15. Setup: 

Set the DVM to measure Vdc. 

Ensure that the DVM is connected to W20. 

Key in: IINST PRESETI. 

8J-20 Troubleshooting 

Vac 
At W20 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

Upper 
Voltage 

3.99 Vac 

V1 x .3618 

V1 x .1224 

V1 x .04473 

V1 x .01652 

V1 x .005997 

V1 x .002026 

V1 x .. 0007398 
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16. Measure Voltage Levels: 

Select each Function from Table 8J-25 and verify that the voltages are within the 
limits given. 

Table 8J-25. 

Function Lower Limit Voltage on W20 Upper Limit 

FM On, EXT AC -0.15 A 0.15 Vdc 

FM Off -0.15 B 0.15 Vdc 

Subtract B From A -0.002 A-B 0.002 Vdc 

Restore Module 

17. Switch the HP 8642 to Standby. 

18. Reconnect W20 to A6A1 J4. 

Troubleshooting 8J-21 
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CHECK 4: A2 AM CIRCUITRY (5516) 

Essentials of 5516 Circuit Operation 

8J-22 

Service Sheet 16 shows the AM modulation circuitry, the AMIFM HIILO DETECTOR, and the GENERAL 
DIAGNOSTICS INTERFACE circuitry of the A2 modulation module. 

External AM and PULSE MOD inputs enter the A2 Modulation Module at J2. Relay Kl selects either 
AC or DC input coupling, and R71 defines a 6000 input impedance. R70 and CR9-10 provide input 
protection to +/-5V whether the instrument is on or off. Low noise amp U13 amplifies the nominally 
1.0 Vp audio input to 6.9 Vp for AM or 1 Vp for PULSE MOD, selectable by analog switch U1. U13's 
supply resistors, R72-73, and zener diodes VR6-7 limit the output swing of U13 to avoid exceeding the 
maximum allowable input voltage of the analog switches that follow. 

The audio signal then goes into the AM Summing Amplifier, U3, through analog switch U2. The internal 
oscillator, at a fixed 6.9 Vp, can also be summed in at this pont through U4. 

The combined int and ext audio then drives the analog input of the AM LEVEL ADJUST, a multiplying 
DAC amplifier, composed of U5 and U6, which has a gain directly proportional to the binary digital 
input to the DAC (U5). This gain can be varied from approximately 0 to -1 with 12 bits (4096 
steps) of resolution. The DAC amp determines the instrument's actual AM sensitivity, given that the 
instrument controller knows the AM sensitivity of the rest of the instrument. Relay K2 switches the 
output to either the instrument's normal or doubled (8642B only) output section, where the actual 
AM or PULSE modulation takes place. Since a positive audio voltage applied to either output section 
produces an increasing RF carrier amplitude, the Mod Section must be overall noninverting in order 
to maintain that relationship at the instrument RF output. 

The purpose of the HIILO DETECTOR is to monitor the positive peaks of the AC component of either 
the EXT AM input or the EXT FM/PHASE MOD input to see if those audio peaks are within +/- 2% of 
1.0 Vp, too high, or too low. 

Analog switch U14 selects the output of either the AM low noise amp, U13, or the FM low-noise amp, 
U17 (SSI7), as the input to the HI/LO detector. The low-noise amps amplify the nominally 1.0 Vp 
inputs to 6.9 Vp, which gives about a 6.9:1 improvement to the signal-to-noise (and DC offsets) ratio in 
the HI/LO detector, which helps reduce measurement errors. C81 and RI08 AC couple the detector's 
input to 20 Hz. U30 is a buffer required to drive the inverting inputs of the HI and LO comparators, 
U29C and U29D, respectively, which have significant input bias currents. A resistive ladder RI02-105, 
driven from a + 15V reference voltage drives the noninverting inputs of the HI and LO comparators 
with 6.9V plus and minus 2% respectively. 

When the front panel's monitored audio input is too low, both HI/LO comparator's outputs TP18 and 
TP19 respectively, are in a static high state. When the input level is too high, both comparators' outputs 
toggle at the external mod rate; and when the input is a nominal 1.0 Vp, only the LO comparator's 
output is statically high. U28A and B are two one-shots designed to stretch the HI/LO comparators' 
outputs into statically high and low states. The one-shots' pulse widths were chosen to be about 200 mS 
in order to guarantee operation below 10 Hz while not making the HI/LO detector's response time 
excessively long. 

In order to interface with the instrument controller, the HI/LO detector must generate an interrupt 
whenever the status of either the HI or LO line changes. To generate this the R inputs of four S-R 
latches, U39 1 thru 4 are driven by one-shots U28A and B while a C£Y[) reset line from the control 
data receiver drives the S inputs of the latches. While this HI/LO reset line is held low, all four latch 
outputs are forced high regardless of the status of the HI and LO lines, keeping the MOD HI/LO int 
@) output high (at U40-4). When the HI/LO reset line returns high, however, the outputs of one 

of the HI latches and one of the LO latches go low while the other two latches outputs remain high, 
maintaining the Mod HI/LO INT @) output at a high level. Now, when the status of either 
the HI or the LO line (or both) changes states, one (or both) of the remaining high latches goes low, 
causing the CHANGE line to go low and telling the instrument controller to read the HI/LO detector's 
status, MOD HI @). 

Troubleshooting 



Model 8642A/B Service 

The GENERAL DIAGNOSTICS INTERFACE acts as a single pole eight throw FET switch which can connect 
anyone of eight test points in the Mod Section to the internal voltmeter, on the A4 Latch Board. The 
MUX normally monitors the HI/LO detector's LO line, but can also check several points in the internal 
oscillator's OSC LOOP and ALC LOOP as well as the Mod Section's audio amplifiers. 

Description of Check 4 

This check tests the A2 AM circuitry by using the HP 8642 Service Mode. External test equipment is 
used to measure key circuit points while the circuitry is set up in a pre-determined state. 

If a test fails during Check 4, refer to the Component Level Repair Directory. 

Required Equipment: 

Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 
Audio Analyzer .............................................................. HP 8903B 

Test the AM AC/DC Coupler 

1. Setup: 

Key in: IINST PRESETI 

Connect the DVM to A2 TP13 

2. Measure Voltages: 

Enter ISHIFTllspcLI @) to enter Service Mode. 

Key in each Service Function from Table 8J-26 while verifying that the DC level at A2 
TP13 is within limits. 

Table 8J-26. AM Input 

Service Results 
Function Description 

@ TP 13 

@][TI~~~@]@J[@ AC AM/Self Test Off -.015 to .015 Vdc 

@] [TI ~ ~ @]@]@]@][@ AC AM/Self Test On .6 to 1.5 Vdc 

@][TI~~0~~[TI[@ DC AM/Self Test On -.015 to .015 Vdc 

@][TI~~@]@]@]@][@ DC AM/Self Test Off -.015 to .015 Vdc 

Test the AM LNA Gain 

3. Setup: 

Connect the Audio Analyzer output to the HP 8642 AM/PULSE input (J1 on the 
front panel). 

Set the Audio Analyzer for 1 KHz and 1.4 (1.0 Vpk), 6000 output impedance. 

Connect the DVM to A2 TP14. 

Set the DVM to measure Vac. 

Troubleshooting 8J-23 
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4. Measure Voltages: 

Key in ISHIFTllspcq @) to enter Service Mode. 

Key in each Service Function from Table 8J-27 while verifying correct ac voltage levels. 

Table BJ-27. LNA Gain 

Service 
Function 

@]m~~@]@]@]@][@ 

@]m~m@]0@]@][@ 

Test the Internal/External AM Switches 

5. Setup: 

Key in: IINST PRESETI. 

Description 

AC AM LNA Gain ~ 6.9 

AC AM LNA Gain ~ 1 

DVM Measurements 
at TP 14 

4.6 to 5.1 Vac 

.68 to .74 Vac 

Key in: IAMI IONI IMOD FREQI ~ IkHZI to set the Internal Modulation Oscillator to 
2 kHz. 

Connect A2 TP15 to the Audio Analyzer "High" input. 

Set the Audio Analyzer to measure ac level. 

Ensure that the Audio Analyzer output is still connected to HP 8642 AM/PULSE input, 
and is set for 1 kHz and l.4V. 

6. Measure Frequencies and Amplitudes: 

Key in ISHIFTllspcq @) to enter Service Mode. 

Key in each Service Function from Table 8J-28 while verifying correct frequency and 
amplitude levels at A2 TP15 with the Audio Analyzer. 

Table BJ-2B. AM Switches 

Service 
Description 

TP15 Results 
Function FREQ Amplitude 

@]m~m0@]0~[@ Internal AM ~ 2 KHz 3.68 to 3.99 Vac 

@]m~m0@]@]@][@ External AM ~ 1 KHz 3.68 to 3.99 Vac 

@]m~m0@]@]@][@ No AM Selected N/A o to .5 Vac 

Troubleshooting 
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Test the AM Level Adjust CAe 

7. Setup: 

Key in: IINST PRESET I. 

Key in: IAMI IONI IINTI to select Internal AM. 

Connect the DVM to A2 TP16. 

Set the DVM to measure VAC. 

Ensure that the Audio Analyzer is still connected to the HP 8642 AM/Pulse input, and is 
set for 1 kHz at l.4V. 

8. Measure Voltages: 

Key in ISHIFTllsPcLj @] to enter Service Mode. 

Key in each Service FUnction from Table 8J-29 while verifying correct output levels at A2 
TP16. 

NOTE 

For the first Service Function /DAC setting, verify that the voltage mea
surement Vi is between the upper and lower limits given. For the rest of 
the settings, calculate the upper and lower limits by multiplying Vi times 
the factors given in the table. 

Table 8J-29. A2 AM Level DAC Voltages 

Service CAe Lower Voltage Upper 
Function Setting Limit At TP16 Limit 

@] [TI @] @] [TI ~ [TI [@ 4095 3.68 Vac V1 Vac 3.99 Vac 

@] [TI @] @] [TI @] @] [@ 2048 V1 x .5 V2 Vac V1 x .501 

@] [TI @] @] [TI @] @J [@ 1024 V1 x .2498 V3 Vac V1 x .2507 

@] [TI @] @] @] @J @] [@ 512 V1 x .1246 V4 Vac V1 x .1256 

@] [TI @] @] @] @] @] [@ 256 V1 x .06215 V5 Vac V1 x .06290 

@] [TI @] @] @] @] @] [@ 128 V1 x .03100 V6 Vac V1 x .03152 

@] [TI @] @] [TI @] @J [@ 64 V1 x .01535 V7 Vac V1 x .01590 

@] [TI @] @] [TI @] @] [@ 32 V1 x .007680 V8 Vac V1 x .007950 

@] [TI @] @] [TI [TI @] [@ 16 V1 x .003770 V9 Vac V1 x .004045 

@] [TI @] @] [TI @J @] [@ 8 V1 x .001820 V10 Vac V1 x .002090 

@] [TI @] @] [TI @J @J [@ 4 V1 x .0008547 V11 Vac V1 x .001109 

@] [TI @] @] @J ~ @] [@ 2 V1 x .0003663 V12 Vac V1 x .0006105 

@][TI@]@] @J ~0 [@ 1 V1 x .0001221 V13 Vac V1 x .0003663 

@] [TI @] @] @J ~ @] [@ 0 -.001 Vac V14 Vac .001 Vac 

Troubleshooting 8J-25 



Service 

8J-26 

Test the Normal/Doubled Outputs 

9. Setup: 

Switch the HP 8642 to Standby. 

Disconnect W33 (the AM Out Doubled line) at A2 J4 GO. 
Disconnect W22 (the AM Out Normal line) at A2 J3. 

Connect external cables to A2 J3 and J4 (to be connected to the DVM). 

Switch the HP 8642 on. 

Key in: ~ ~ IINTI to select Internal AM. 

Model 8642AjB 

Key in: ISHIFTllspcq @] @] [I] ~ @] [I] @] [I] IHzl to set the AM level DAC to 4095. 

10. Measure Voltages: 

Key in ISHIFTllspcq @] to enter Service Mode 

Key in each Service FUnction in Table 8J-30 while verifying the output levels at A2J3 and 
A2J4 with the DVM connected to the external cables. 

Table 8J-30. Normal/Doubled Outputs 

Service Function Description 

61226965 Hz AM Out Normal QD 

61225941 Hz AM Out Doubled QD 

Switch the HP 8642 to Standby. 

Reconnect W33 to A2J 4. 

Reconnect W22 to A2J3. 

Test the HI/La Detector 

11. Setup: 

Switch the HP 8642 on. 

A2 J3 

3.68 to 3.99 Vac 

o tp 0.025 Vac 

Results 
A2 J4 

o to 0.025 Vac 

3.68 to 3.99 Vac 

Set the Audio Analyzer output to 1 kHz and 1.27V (0.9 Vpk), 6000 output impedance. 

Connect the Audio Analyzer output to the AM/PULSE input (Jl on the front panel). 

Key in: IAMIIONIIEXT Aq to select External AC AM. 

12. Measure Voltages: 

For each Audio Analyzer setting in Table 8J-31, use the Oscilloscope to verify correct TTL 
levels at the Test Points given. 

NOTE 

A "0" in the following table represents a TTL low signal (0.0 to +0.8 Vdc). 
A "1" represents a TTL high (2.3 to +5.0 Vdc). 

Troubleshooting 
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Table 8J-31. 

8903 TP21 TP20 TP19 Front Panel 
Setting (MOD LO) MOD HI EXT eNT Mod HI/LO 

1 kHz @ 1 .27V (0.9 Vpk) 1 1 1 LO 
1 kHz @ 1.4V (1 Vpk) 0 1 1 kHz TTL None 

1 kHz @ 1.55 (1.1 Vpk) 0 0 1 kHz TTL HI 

Test the General Diagnostics Interface 

13. Setup: 

Key in: IINST PRESET I. 

Key in: ~ IONIIEXT Aq to select External AC AM. 

Key in: ISHIFTllsPcLj @] @] m ~ ~ m ~ m IHzl to set the AM level DAC to 4095. 

Set the Audio Analyzer to 1 kHz, 1.27V (0.9 Vpk), and 6000 output impedance. 

Connect the Oscilloscope to the Mod Diag Bus line at A2 TP22 @J. 

Connect the Audio Analyzer Output to the AM/PULSE Input (J1 on the HP 8642 front 
panel). 

14. Verify Signals: 

Key in: ISHIFTllsPcLjl32511HzI to enable internal Voltmeter measurements. 

Key in each Function from Table 8J-32, while verifying correct signals at A2 TP22. 

NOTE 

Only three lines are checked at this point. If the multiplexer in the General 
Diagnostics Interface is suspected bad, see the Component Level Repair 
Directory (8816) to test of the rest of the lines. 

Table 8J-32. General Diagnostics Interface 

Function MUX Line 
Signal 

At TP22 

@]@][@ Lo DET Sense Point +5 Vdc 

@]@][@ AM Output Sense Point 1 KHz ~ 5 Vpk 

@]@][@ AM/FM LNA Sense Point 1 KHz ~ 6 Vpk 

Restore Module 

15. Disconnect the Audio Analyzer from the AM/PULSE input. 

16. Disconnect all test equipment from the A2 module. 

17. Reconnect all HP 8642 internal cabling. 

Troubleshooting 8J-27 
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COMPONENT LEVEL REPAIR DIRECTORY 

8J-28 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

Table 8J-33 8815 DC Voltages ........................................................ 8J-29 
Table 8J-34 8815 OSC Ranges ....................................................... 8J-29 

Table 8J-35 8816 Voltages ........................................................... 80-29 
Table 8J-36 8816 HI/LO Detector Lines ............................................... 8J-29 
Table 8J-37 8816 Stage Gains ........................................................ 8J-29 
Table 8J-38 8816 Diagnostic Select Lines .............................................. 8J-30 

Table 8J-39 8817 Voltages ........................................................... 8J-30 
Table 8J-40 8817 Stage Gains ........................................................ 8J-30 

Table 8J-41 8818 DAC Special Functions .............................................. 8J-31 
Table 8J-42 8818 FET Switch Settings ................................................ 8J-32 
Table 8J-43 8818 HI/LO & Diagnostic Bits ............................................ 8J-32 
Table 8J-44 8818 Relay Bits ......................................................... 8J-33 

Table 8J -45 General Power Supply Lines Interconnections .............................. 8J -33 
Table 8J -46 General Setting Control Lines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8J -34 
Table 8J -4 7 General Control Line Interconnections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8J -34 

Troubleshooting 
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SERVICE SHEET 15 
Table 8J-33. 8815 DC Voltages 

location Voltage 

TP 8 -.1 to .1 Vdc 
TP 10 .1 to -.1 Vdc 
TP 11 -15 TO +15 Vdc 
TP 12 -.1 to .1 Vdc 

U 38 Pin 2 6.4 to 7.2 Vdc 

Table 8J-34. 8815 08C Ranges 

Oscillator OSC FET Bits Settling Nominal 

FREQ Range ABCD Time Range 

10.0 to 63.1 Hz o 1 1 1 51 mS 7.5 - 87.4 Hz 
63.2 to 398 Hz 1 0 1 1 9.1 mS 399 - 484 Hz 

399 to 2.51 kHz 1 1 0 1 15 mS 2.58 - 3.16 kHz 
2.52 to 15.8 kHz 1 1 1 0 220 j..lS 16.7 - 20.4 kHz 

15.9 kHz to 100 kHz 1 111 220 j..lS 105 - 129 kHz 

SERVICE SHEET 16 
Table 8J-35. 8816 Voltages 

Input Output 

location Voltage location Voltage 

U3 Pin 2 -.1 to .1 Vdc TP15 -.1 to .1 Vdc 
U6 Pin 2 -.1 to .1 Vdc TP16 -.1 to .1 Vdc 
U13 Pin 3 -.1 to .1 Vdc TP 14 -.1 to .1 Vdc 
U30 Pin 3 -.1 to .1 Vdc TP 17 -.1 to .1 Vdc 

U29 Pin 12 6.97 to 7.10 Vdc 
U29 Pin 14 6.69 to 6.83 Vdc 

Table 8J-36. 8816 HI/LO Detector Lines 

MOD HI MODlO Indication 

0 0 Signal> 1 Vpk 
1 0 Signal = 1 Vpk 
1 1 Signal < 1 Vpk 

Table 8J-37. 8816 8tage Gains* 

Stage Input Output Gain 

AM Low Noise AMP (7) 1 Vpk 6.9 Vpk 6.9 
AM Low Noise AMP (1) 1 Vpk 1 Vpk 1 

AM Summing AMP 6.9 Vpk 5.4 Vpk .7853 

* Input and Output voltages are given under normal operating conditions. 

Troubleshooting 8J-29 
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Table SJ-3S. SS16 Diagnostic Select Lines 

Enter 
Select Code MOD Board Select Lines * 

Service Mode 

@][TI@]@] @1~@]@l[@ o MOD lO Detector Sense Point 

@][TI@]@]@1@l[TI0[@ FM Out Sense Point 

ISHIFTI @][TI@]@]@1@l@1[TI[@ MOD Out Sense Point 

ISPCll @][TI@]@]@1@l@]@][@ AM Out Sense Point 

@] @][TI @]@]@1~@]@][@ AlC Error Voltage Sense Point 

@][TI@]@]@1@l@]@l[@ Internal/External count Select Sense Point 

@][TI@]@]@1@l@1@][@ Audio OSC 2nd Intg. Sense Point 

@][TI@]@]@1@l~[TI[@ AM/FM lNA Output Sense Point 

• Measure lines at A2 TP22 (5516). 

SERVICE SHEET 17 
Table SJ-39. SS17 Voltages 

Input Output 

Location Voltage Location Voltage 

U12 Pin 3 -.1 to .1 Vdc TP 26 -.1 to .1 Vdc 
U17 Pin 3 -.1 to .1 Vdc TP 29 -.1 to .1 Vdc 
U19 Pin 2 -.1 to .1 Vdc TP 24 -.1 to .1 Vdc 
U21 Pin 2 -.1 to .1 Vdc TP 25 -.1 to .1 Vdc 
U25 Pin 3 -.1 to .1 Vdc 

TP 27 -.1 to .1 Vdc 

Table SJ-40. SS17 Stage Gains* 

Stage Input Output Gain 

FM low Noise Amp 1 Vpk 6.9 Vpk 6.9 
FM ± Unity Gain Amp 6.9 Vpk 6.9 Vpk 1 

FM Summing Amp 6.9 Vpk 5.4 Vpk .7853 
FM Output Drive o to 5.5 Vpk o to 5.5 Vpk 1 

. Input and Output voltages are given under normal operating conditions. 

SJ-30 Troubleshooting 
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SERVICE SHEET 18 

Table 8J-41. SS18 DAC Special Functions 

Enter 
Service Mode 

Function 

@]mm@]IDATAI[@ 

@]mmmIDATAI[@ 

@] m m ~ I DATAl [@ 

@]mm@] I DATAl [@ 

@] m m o I DATAl [@ 

@] m m @] I DATAl [@ 

@]mm@] I DATAl [@ 

@] m ~ @] I DATAl [@ 

@] m ~ m I DATAl [@ 

@] m ~ ~ I DATAl [@ 

@] m ~ @] I DATAl [@ 

@] m ~ o I DATAl [@ 

@] m ~ @] I DATAl [@ 

@] m ~ @] I DATAl [@ 

@]m~~~@)@]0[@ 

@]m~~@)@]0@][@ 

@]m~~@)@]00[@ 

Description 

Displays the current AM DAC SETTING 0-4095 

Displays the current AM DAC setting 0-1095 

Displays the current MOD out DAC setting 0-1023 

Displays the current OSC FREQ DAC setting 1-1023 

Displays the FET switch control settings see table 30 

Displays the HI/LO and diagnostic settings see table 31 

Displays the relay settings (attenuators etc. see table 32 

Input Data to the FM DAC. Data = 0 to 1023 

Input Data to the AM DAC. Data = (0 to 4095) +4096 

Input Data to the MOD out DAC.Data = (0 to 1023)+8192 

Input Data to the OSC FREQ DAC. Data = (0 to 1023)+ 16384 

Input data to the FET switches. Data + 16384 see table 30 

Inputs data to the HI/LO Diagnostics. Data + 20480 see 
table 31 

Inputs data to the relay controls. Data + 24576 see table 32 

Sets MOD board for internal audio count mode. 

Sets mod board for external audio count mode. 

Sets mod board for the oscillator DC function. 

1 Display Service Functions return the decimal number set in the specified Data i.e.IS1101 ~ may return 0-1023, depending on 
the amount of fm deviation set. 

2 The I DATA I reql:Jired is explained in the "Description" column. i.e.IS1201110231 ~ sets the FM DAC to 1023. 
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Table 8J-42. SS18 FET Switch Settings 

Decimal Bit Ref 

Value 
Bit 

Set Designation 

2048 11 Not Used (MSB) 

1024 10 OSC FET Bit 3 U41 pin 15 

512 9 OSC FET Bit 2 U41 pin 16 

256 8 OSC FET Bit 1 U41 pin 5 

128 7 OSC FET Bit 0 U41 pin 19 

64 6 AM LNA Gain (1 = AV of 7,0 = AV of 1) U22 pin 5 

32 5 EXT AM U8 pin 9 

16 4 INTAM U8 pin 6 

3 INT FM U16 pin 12 

4 2 EXT FM U16pin15 

2 1 EXT FM W/PRE U16 pin 19 

1 0 FM INV/HI (LSB) U16 pin 16 

ISHIFTllsPCLI @] @] [2] [2] 0 §] Displays the current value of the FET switch settings. The display 
is a decimal number between 0 and 4095, which is the sum of the Decimal Values for each Bit Set. 

The decimal number must be converted to binary to determine which bits are set.ISHIFTIISPCLI @] 
@] [2] ~ o I DATAl §] sets the Bits specified by the IDATAI. The data is 1 decimal number which is 

the sum of all Decimal Values for each bit desired to be set, plus 16384, i.e. to set OSC FET Bit 1, 

key in ISHIFTIISPCLI @] @] [2] ~ 01166401 §]. Data = (Sum of Decimal Values) + 16384. 

Table 8J-43. SS18 HI/LO & Diagnostic Bits 

Decimal Bit. Bit Ref. 

Value no. Set Designator 

32 5 (MSB) MUX 0 LJ22 Pin 15 

16 4 MUX 1 U22 Pin 12 

8 3 MUX 2 U22 Pin 9 

4 2 Self Test U22 Pin 6 

2 1 HI/LO Reset U8 Pin 2 

1 o (LSB) HI/LO AM/FM U8 Pin 5 

ISHIFTIISPCLI @] @] [2] [2] @] §] Displays the current value of the HI/LO & Diagnostic Bits settings. 

The display is a decimal number between 0 and 4095, which is the sum of the Decimal Values, for 

each Bit Set. The decimal number must be converted to binary to determine which bits are 

set.ISHIFTIISPCLI @] @] [2] ~ @] I DATAl §] sets the Bits specified by the I DATAl· The data is 1 
decimal number which is the sum of all Decimal Values for each bit desired to be set. plus 16384. i.e. 

to set OSC FET Bit 1. key in ISHIFTIISPCLI @] @] [2] ~ @] 1204961 §]. Data = (Sum of Decimal 

Values) + 20480. 
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Table 8J-44. SS18 Relay Bits 

Decimal Bit. Bit Ref. 
Value no. Set Designator 

2048 11 (MSB) Normal AM U16 Pin 2 
1024 10 Doubled AM U16 Pin 5 
512 9 AM DC U41 Pin 2 
256 8 AM AC U41 Pin 6 
128 7 FM DC U16Pin6 
64 6 FM AC U16 Pin 9 
32 5 9dB out U23 Pin 15 
16 4 9dB In U23 Pin 9 
8 3 18dB Out U23 Pin 5 
4 2 18dB In U23 Pin 2 
2 1 * 36dB Out U23 Pin 6 
1 o (LSB) 36dB In U23 Pin 12 

* 1 is the active state bits must be set in pairs. 

ISHIFTIISPCLI ~ @] [2] [2] @] ~ Displays the current value of the Relay Bits 

settings. The display is a decimal number between 0 and 4095, which is the sum 

of the Decimal Values, for each Bit Set. The decimal number must be converted to 

binary to determine which bits are set.ISHIFTIISPCLI ~ @][2]@]@] I DATAl ~ 
sets the Bits specified by the I DATAl· The data is a decimal number which is the 

sum of all Decimal Values for each bit desired to be set, plus 24576, i.e. to set 

Normal AM, key in ISHIFTIISPCLI ~ @] [2] @] @] 1 266241~. Data = (Sum of 

Decimal Values) + 24576. 

GENERAL 

Table 8J-45. Power Supply Lines Interconnections 

Supply A17 ASln AS Out A2 MOD 

+15 Vdc J29-18 J129-18 J11 /19 and 20 J1 /19 and 20 
+5 Vdc J235-50 J1235-50 J11 / 16 J1 / 16 
-5 Vdc J223-26 J1223-26 J11 / 18 J1 / 18 
-15 Vdc J2 19-22 J1219-22 J11 /15 J11 / 15 

6ND GND J 11 / 19 and 14 J1 /9 and 14 
+15V Sense J12 / 7 J11 / 17 J1 / 17 
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Table 8J-46. Setting Control Lines 

Select Function Select Line 
Key SEa Function 

Key SEa Function Key SEa Line Label 

~@]~ MOD Data Bit 0 

~@)~ MOD Data Bit 1 

@]@)~ MOD Data Bit 2 

ISHIFTI Enables @]@)@) Reads Line State @]~~ MOD Data Bit 3 

IspcLI Service @]@)~ Sets Line To 1 @]~~ MOD Data Bit 4 

@] Mode @]@)~ Sets Line To 0 @]@]~ MOD Data Bit 5 

@]~@] Continuous Toggle @]~~ MOD Data Bit 6 

@]@]~ MOD Data Bit 7 

@]@)~ MOD Clock 

~~@]~ HI/lO INT. 

~~~~ MOD HI 

~~@]~ MOD lO(Diag Buss) 

Table 8J-47. Control Line Interconnections 

Line Label A2 Input AS Output AS Input A4 Output A4 Latch 

DB 0 J1 / 1 J11 / 1 J15 / 9 J3 / 9 U17 / 2 
DB 1 J1 /2 J11 /2 J15 / 15 J3/15 U17 / 5 
DB 2 J1 /3 J11 /3 J15/17 J3/17 U17 / 6 
DB 3 J1 /4 J11 /4 J15 / 23 J3/23 U17 / 9 
DB 4 J1 /5 J11 /5 J15 / 22 J3/22 U17/12 
DB 5 J1 /6 J11 /6 J15/18 J3/18 U17/15 
DB 6 J1 /7 J11 /7 J15/14 J3/14 U17 /16 
DB 7 J1 /8 J11 /8 J15/10 J3/10 U17 / 19 

MOD ClK J1 / 11 J11 /11 J15/26 J3/26 U18 / 2 
HI/lO INT J1 / 12 J11 / 12 J15 /40 P3/40 U33/7 
MOD HI J1 / 10 J11 /10 J15 / 43 P3 / 43 U31 /3 

DIAG BUS J1 / 13 J11 /13 J16/13 P2/13 U31 /4 
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Adjustments 

DESCRIPTION OF A2 ADJUSTMENTS 

Overall Equipment List 

Digital Voltmeter .................................................................. HP3456A 
Audio Analyzer ................................................................... HP 8903B 
HPIB Printer .................................................................... HP 2225A 

NOTE 

Each adjustment procedure assumes the HP 8642 internal cabling LS 

connected normally and all circuitry is functioning properly. 

The Adjustment Procedure for the A2 corrects for major tolerance errors in the modulation oscillator 
that would cause the HP 8642's mod frequency tuning algorithm to fail. The adjustment involves setting 
two variable resistors to their extreme limits and making a frequency and level measurement. Based 
on these measurements the correct settings are computed then the adjustment is made. 

Adjustments 8J-35 
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ADJUSTMENT 1: A2 MODULE 

8J-36 

Procedure 

1. Setup: 

Key in: IINST PRESETI and wait for the Preset Routine to finish. 

Key in: ISHIFTI IMOD OUTI IONI. 

Set the Mod Oscillator DAC to 1023 by k~inn in

l 

the following: 
ISHIFTllspcLI @] @] ITl ~ ITl @] @] ITlI.!J Hz 

Thrn A2 R8 maximum CW and A2 R27 maximum CCW, (SSI4). 

Connect the DVM to TP1. Set it to measure AC volts. 

Connect the Audio Analyzer input to TP2. 

2. Adjustment: 

Measure and record the AC voltage (vI) (using the DVM) at TPI . 

Move the DVM input to TP2. 

Measure and record the AC voltage (v2) (using the DVM) and the frequency (J2) (using the 
Audio Analyzer) at TP2. 

vI = Volts 

v2 = Volts 

f2 = Hz 

Compute the Frequency Adjustment limits (J8) of A2 R8 by: 

8 In = - 1 = ___ Hz f M· (JV2 x f2 x 2872 ) 
vI 

f8Max = f8M in + 2 = ___ Hz 

Adjust A2 R8 for a frequency between f8Max and f8Min at TP2. 

Adjust A2 R27 for a frequency of 2847 to 2897 Hz at A2 TP2. 

3. If you were sent to this procedure from Check 2 step 12, return to Check 2 step 13. 

Adjustments 
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A2 AUTO-ADJUSTMENTS 

NOTE 

Read Section 5 before proceeding with this Auto-Adjust Routine. 

Required Equipment: 

DVM ........................................................................ HP3456A 
HP-IB Printer ................................................................ HP2225A 

1. Initialize Auto Adjust Routine: 

Connect the Required Equipment to the HP 8642 via HP-IB. Ensure all equipment is turned 
on and that the printer address is set to 01. 

Key in: IINST PRESETI 

Key in: ISHIFTllsPCLI @] @] @] IHzl @] @] IHzl· 

Key in: ~ IHzl when "ENTER ROUTINE NUMBER .GaOOO" appears. 

Key in the the Day, Month, Year and Module Cal ID Number when prompted by the 
HP 8642 display. (See Section 5 for details.) 
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8J-38 

Model 8642A/B 

PRINTER 
HP 8642A/B SYNTHESIZED 

SIGNAL GENERATOR 
INSTALL TEE 

VOLTMETER (DVM) 

MOD OUTPUT 

Figure 8J-l. Set-Up 1 

2. When "WAITING FOR SET-UP 1 . V24" appears: 

Connect a BNC Tee connector to the MOD OUTPUT port on the HP 8642. 

Connect a BNC cable from the TEE connector to the DVM Measurement Input. 

Connect a BNC cable from the TEE connector to the AM/PULSE input port on the 
HP 8642. 

Set the DVM to measure Volts AC. 

Key in: IHzl to continue. (Run time::; 1 minute) 
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PRINTER 

VOLTMETER (DVM) 

HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

SMC TEE CONNECTOR 
A13A2J4 W22 (90) 

1/'---;-;1. ..... _ ..... ,' m""""""'" ID 

INPUT 

DDD 

o a a aa aaaaa 00 ~D 
D DD DDDDD Co DDD DD DDDDD 0 0 

AM/PULSE 
INPUT 

MOD OUTPUT 

Figure 8J-2. Set-Up 2 

3. When "WAITING FOR SET-UP 2 .V2S" appears: 

Service 

Disconnect the BNC TEE connector from the MOD OUTPUT port and connect a cable 
from the AM/PULSE input port to the MOD OUTPUT port. 

Disconnect cable W22 from the A13 Module at A13A2 J4 (90). 

Connect an SMC TEE connector to the A13 Module at A13A2 J4. 

Connect the DVM cable with adapter to the TEE connector. 

Connect cable W22 (90) to the Tee connector. 

Set the DVM to measure Volts AC. 

Key in: IHzl to continue. (Run time:::; 1 minute) 
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8J-40 

Model 8642A/B 

PRINTER 
HP 8642A/8 SYNTHESIZED 

SIGNAL GENERATOR 

VOLTMETER (DVM) FM/q,M 
INPUT 

Figure 8J-3. Set-Up 3 

4. When"WAITING FOR SET-UP 3 .V26" appears: 

INSTALL TEE 

MOO OUTPUT 

Disconnect the DVM cable and W22 from the TEE connector and remove the TEE 
connector from A13A2 J4. 

Reconnect W22 to A13A2 J4. 

Connect a BNC TEE connector to the MOD OUTPUT port. 

Connect a BNC cable from the FM/<f>M to the TEE connector as shown. 

Connect a BNC cable from the DVM input to the TEE connector. 

Set the DVM to measure Volts AC. 

Key in: IHzl to continue. (Run time:::; 1 minute) 
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PRINTER 

VOLTMETER (DVM) 
INPUT 

TEST LEAD WITH CLIPS 

HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

W20(967) 

FM/q,M 
INPUT 

MOD OUTPUT 

Figure 8J-4. Set- Up 4 

5. When "WAITING FOR SET-UP 4 .V27" appears: 

Service 

o 

Disconnect the BNC TEE from the MOD OUTPUT port and connect a cable from the 
FM/<pM input port to the MOD OUTPUT port. 

Disconnect cable W20 from the A6 Module at A6Al J4 (967). 

Connect cable W20 to the DVM cable. 

Set the DVM to measure Volts AC. 

Connect a test lead from the DVM chassis to the HP 8642 chassis. 

Key in: IHzl to continue. (Run time:::: 1 minute) 

6. When "UNPROTECT CAL. MEMORY .G8005" appears: 

Switch A3 S2 toward the rear of the instrument to unprotect the EEPROM's. 

Press IHzl to Continue. 

7. When "PROTECT CAL. MEMORY .G8006" appears: 

Switch A3 S2 toward the front of the instrument to protect the EEPROM's. 

Press IHzl to Continue. 

8. When "RECONNECT ALL CABLES . V29" appears: 

Disconnect all test cables from the instrument. 

Reconnect any instrument cables which are still disconnected. 

Press IHzl to Continue. 

Adjustments 8J-41 
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8J-42 

Model 8642A/B 

9. Run the instrument level diagnostics to verify operation: 

Key in: ISHIFTllspcq @] @] @] IHzl. 

When "WAITING FOR SETUP 1 .Z24" appears, connect the MOD OUT to the 
AM/PULSE INPUT and FM/<I>M INPUT. 

Press IHzl to Continue. 

10. When "DIAG DONE . V1" appears: 

Press the MSSG key to view the message buffer. If "NO MESSAGES 
in the message buffer, the HP 8642 is functioning properly. 

11. Up Load Cal Data: 

.00" is contained 

Now that the functionality of the HP 8642 has been verified, used the following procedure 
to up load the new cal data. 

Switch the HP 8642 to standby. 

Remove the A20 Cal Module. (See Disassembly Procedures). 

Plug the A20 Module on to A3 J3. 

Switch the HP 8642 on. 

Switch A20 SI to the CHANGE position. 

Key in: ISHIFTllspcq @] 121 ~ @] IHzl· 

When "TRANSFER VERIFIED 
PROTECTED position. 

Key in: IHzl to end the routine. 

Switch the HP 8642 to Standby. 

.U613" appears on the display, move A20 SI up to its 

Reconnect the A20 module to the rear panel (See Disassembly Procedures). 

Re-install the top cover. 
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Model 864 2A/B 

rev.() 1 /'vI Al-87 

Service 

CHANGES 

On the block diagram: 

• In the upper left portion of the block diagram, change the A2 
part number to 08642-60223. 

In General Information: 

• Replace the Mr /·,ze Test Point/Adjustment Locations on page 
8J-I00 with tht; new Module Test Point/Adjustment Locations 
on page 8J -100.2. 

On the block diagram: 

• In the upper left portion of the block diagram, change the A2 
part number to 08642-60323. 

BO 5 
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rcv.O 1 MAY 87 

Service 

CHANGES 

On the block diagram: 

• In the upper left portion of the block diagram, change the A2 
part number to 08642-60223. 

In General Information: 

• Replace the Module Test Paint/Adjustment Locations with the 
new Module Test POint/Adjustment Locations on page 8J-
102.2. 

On the block diagram: 

• In the upper left portion of the block diagram, change the A2 
part number to 086'1-1-60323. 
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Service Mode I 8642A1B 

No Ie s: 
1. Each ~odule In the HP 8642 has. nine digit _odule identifIcation code. The first four digits-co~pr.16e the 

_Ddule configuration code . Nhen aervicing 8 ~Ddule. note any changes that apply specifically to its module 
configuration code. 

2. AI} circuit boards are aanufaclured using 8 hot air leVeled process. These boards require extra care ~hen 
replacing co~ponent6. Refer to General Service Infor.ation. paragr~ph 8-3. 

A2Jl 
CABLE PLUG 

+15Vdc UV 19 20 +15Vdc :ttV 
+15Vdc (REF) :tty -5Vdc:tty 

-t5Vdc i tV t5Vdc i tV 

DIAG BUS SND 

NO~ cue MOD HI/lO INT 

NC HOD HI 

06 07 

D' D5 

02 0' 

D. D. • 2 

Schematic General Information 

8J-l04 



Model 8642A/B 

rev.O 1 JU N 87 

Service 

CHANGES 

On the Component Coordinates Table 

• Change the second "C I 38" listed to "C 1 39". 

On the schematic: 

• R 184, 185 - In OSCILLATOR, change the value of R 184 and 
R 1 85 to 1. 7 8K. 

On the Component Locator: 

• C 141 - In grid location B,3 add C 141 to the area between U 16 
and R 11. 

• ~142 - In grid location B,3 add C 142 to the area between RIO 
and R 11. 

• R 189 - In grid location C,2 add R 189 to the area between U 43 
and R 7. 

In Component Coordinates: 

• C 1 41, C 1 42, R 1 89, - Add components and grid coord ina tes 
shown above. 

On the schematic: 

• C141, C142, R189, - Replace appropriate portion of the 
schema tic with the partial on page 81 - 1 04.3. 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60223. 

SS14 
81-104.1 



Service 

2714A and above 

Z727A and above 

SS14 
81-104.2 

Model 8642A/B 

CHANGES 

On the Component Locator: 

• SS 14 - Replace Figure 8J - 104 Component Locator with the 
new Figure 8J - 104 Component Locator on page 81 -104.4. 

On the Component Coordinates: 

• R 191, R 1 92, R 1 93, R 194 - Add R 191 C,3, R 1 92 D,3, R 1 9 3 
B,3, R194, B,3. 

In Schematic General Information: 

• Add note 3; TP6 is a test pad, not the post type. 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60323. 

• R5, R6, CI0, RI91,RI92,RI93 - In OSCILLATOR, under 
INTEGRATOR I, change the value of R5 to 1.78k, R6 to 
348k, CI0 to 470pf and add R191 5.11K between pin 3 of 
U44 and ground. Under INTEGRATOR 2, change the value of 
R24 to 1.78k, R25 to 348k, C28 to 4 70pf and add R 192 5.11K 
between pin 3 of U34 and ground. Under UNITY GAIN IN
VER TING AMPLIFIER, add R 1 9 3 5.11 K between pin 3 of 
U49 and ground. 

• R 1 94 - In OUTPUT AMPLIFIER, add R 194 5.11 K between 
pin 3 of U 4 8 and ground. 

• TP6 - In ZERO CROSSING DETECTOR, next to TP6 add 
"note 3". 

On the schematic: 

• R 191,R 1 92,R 1 9 3 - In OSCILLATOR, under INTEGRATOR I, 
change R 191 to ZERO ohm. Under INTEGRATOR 2, change 
R 192 to ZERO ohm. Under UNITY GAIN INVERTING AM
pLIFIER' change R 19 3 to ZERO ohm. 

• RI94 - In OUTPUT AMPLIFIER, change R194 to ZERO 
ohm. 
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Model 864 2A/B 

rev. 29M AY 87 

Service 

CHANGES 

On the Component Locator: 

• C143 - In grid location A,2 add CI43 immediately above U37. 

• B.190 - In grid location A,2 add RI90 immediately above U36. 

In Component Coordinates: 

• C 143, R 190 - Add components and grid coordinates shown 
above. 

On the schematic: 

• Q4 3, R 1 90 - In PEAK DETECTOR, add a resistor in series 
with U36 pin 3. Designate it RI90, and assign a value of 3160 
ohms. Between R190 and U36 pin 3, add a capacitor to 
ground. Designate it C 143, and assign a value of lOOp Farads. 

• In the upper left portion of the schematic, '~hange the A2 part 
number to 08642-60223. 

On the Component Locator: 

• Use Figure 8J-106 Component Locations with Figure 8J-106 
Component Locations on page 81 - I 06.2. 

In Schematic General Information: 

• Add note 3; TP9 is a test pad not the post type. 

On the Component Coordinates: 

• Delete R66-76. 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60323. 

• TP9 - In PEAK DETECTOR, next to TP9 add "note" 3. 

SS15 
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C49 B.3 CR1 
C50 B.3 CAB 
C51 A. 1 CR. 
C52 A. 1 CRI0 
C53 •• I CRU 
C" A.2 
C56 A.2 Jl 
C51 A. 1 J2 
C5B '. 1 J3 
C5. B.2 J4 
C60 B. 2 
C63 B. 1 KI 
C64 B. 1 K2 
C65 B. 1 
C66 B. 1 
CG1 B. 1 R71 
C6. ' . 1 R1B 
C69 B. I R19 
C10 B. l RBO 
C71 B. 1 RBI 
C12 C. 2 RB' 
C13 C. 2 RB5 
C1' C.2 R8. 
C1. 8. 1 R81 
C1. 8. 1 R88 
C71 8.2 RB9 
C1B • • 2 R90 
C81 B.2 R91 
C82 B. 1 •• 2 
C8' 8. 2 R93 
C128 B.3 R" 
CUD 8.1 R •• 

R •• 
R99 
AiDO 
AiDS 
Rt02 

DATA 
LATCH 
SELECT 

X, V COMP 
B. I ~!~3 A. I A104 
A.2 R106 
A.2 R10B 
C. I R109 

RuO 
A. 2 R11t 
A. 1 A160 
B. I R183 
C.1 R166 

R169 
'. 1 R172 
B.1 R175 

Rt79 
R108 

'.1 
' .1 1P13 
• • 2 TP14 
B.2 1P15 
B.1 1P16 
B.1 1P17 
B.l 1P18 
B. 1 1P19 
B.1 1P20 
B. l 1P21 
8.2 1P22 
B.l lP28 
B.l 
•• 1 
B.2 
C.l 
C.2 
B. 2 
B.l 
B.l 
B. 2 
B.2 

HI/tO 
DETECTOR 

AM 
LEVEL 
AOJUST 

I DIAGNOSTICS 

NORMALI 
DOUOLEo 
OUTPUT 
SELECT 

0-

A2 
J4 

A2 

AM OUT 
DOUBLED 

AM OUT 
NORMAL 

JI 
I )UI 

MODULATION 
DIAGNOSTIC 
BUS I 

I 

~H~I~O~IN~T~AwU~P~T ____________________ ~1~ 12 ~~'lO 

X,V 
B.2 
B.2 
B. I 
B. " j 
B. " , 8.2 ; 
C. " , 
B. 3 
B.3 ' 
B. 2 
B. 31 
B. 3 , 
B. 3 : 
B. 2 , 
B. 1 

• • 1 
'.2 
B. 1 
B. " . 
B.2[ 
•• 2 
• • 2 
C. 1 
C.l 
B.1 
8.1 

MODULATION CONTROL LATCHES 
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Reference Block Diagram 

Component Coordinates 

COMP X,V COMP X,V CaMP X,V 
Ul A.l 
U2 A.2 
U3 B. 1 
U4 B.2 
U5 B.2 
U6 B. 1 
U!3 A.l 
Ul. B.2 
UIS C. 3 
U2B C. 2 
U2, B. 2 
U30 B.2 
U3' C. 1 
U40 C. 1 
U51 B.3 
U52 B.3 

YRI A. 1 
YR6 '.2 
YR1 ' .2 

P/O A2 
SEE REVERSE SIDE 

5516 
INT 

5518 

CaMP X,V COMP X,V CaMP X,V 

MODULATION 55 1 5 MODULE 

Service Mode I 8642MB 

Notes: 
ICtr--.ttdu-lT-tn-ttw-HP-&Bil2-ha...--rn1na-d1lJi-r--CidU1Tlcnrntif i tat ion code. ine • our g. co.pr.e • 

.odule configuration codl . Nhen servicing a lodul., not. any cheng.e t~at apply apecifically to ita ~odul. 
configuration tode . 

2 . All circuit bOlrds are •• nufltlured uaing a hot air laveled proc, ••. Theae boards require .~tr. care vhen 
replacing COMponents. Ra.er to Seneral Service Infor •• tion. paragraph 8-3 . 
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H5Vdc (REF) i tV -5Vdc ± tV 
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UZ9 

TOP VIEW 

_I 0 
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o 1 

o • 

MOD eLK MOD HI/La INT 

NC MOD HI 
D. __ -1= =, __ D7 

D4 05 

D2 --~ ""1--D3 

DO 01 
1 2 

Schematic General Information 



Model 864 2A/B Service 

CHANGES 

On the Component Coordinates 

• R66-75 - Add the following components; 
R 6 6 B,3 R 7 0 A, 1 R 7 4 A,I 
R 67 B,3 R 7 1 A,l R 7 5 A,I 
R68 A,2 R 72 A,2 
R69A,2 R73A,2 

On the schematic: 

• To the right of NORMAL/DOUBLED OUTPUT SELECT, 
change "45" to "43" (next to bullet FY). 

• To the left of GENERAL DIAGNOSTICS INTERFACE, 
change the bullet under "MUX 4" from "FY" to "FV". 

• R 68, R 1 1 I - In AM/FM SELF TEST, change the values of 
R68 and RIll to 1960. 

• U51 - In AM/FM SELF TEST, change the connection for 
U51 pins 3 and 14 from +I5V(FI) to +5V(FI). 

On the schematic: 

• Replace the appropriate portion of the schematic with the 
partial sh own on 81 - 1 08.3. 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60223. 

On the Component Locator: 

• Use Figure 8J -108 Component Locator with Figure 8J -108 
Component Locator (27 14A and above) on page 81 -108.4. 

In Schematic General Information: 

• Add note 3; T P 13, 18, and 28 are test pads, not post types. 

On the Component Coordinates: 

• Delete the following components; 
C5 7 -60, R 7 6- 80, U 1,2,4, 14, and VR 1 ,6,7. 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60323. 

• Replace the schematic with the new SS 16 foldout on page 81-
108.5. 

• R68 - In A]\I/FM SELF TEST, locate R68 and change the 
value to 1.96k. 

L--___________ . ______ ~_~ __________________ _ 

revO 1 IvI AY 87 
SS16 
81-108.1 



Service 

SS16 
8J-I08.2 

Model 8642A/B 

CHANGES 

On the schematic: 

• R 1 95 - In AM SUMMING AMPLIFIER, change R 1 95 to 
ZERO ohm. 

• R196 - In AM LEVEL ADJUST, change R196 to ZERO ohm. 



PIO A2 MODULATION MODULE (08642-_60_223.;..) ____ _ 

I - - AM/FM SE~ ~ST 
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U51A ~ 0.1/.1 

18 DY~------------~--~ n 2 BIAS 
r-~~------------------~~oz 14 

C50 
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PIO A2 MODULATION MODULE (08642-60123) 
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C D 

Component Locator 

. 2 
JS , FH/40H 
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FRONT 
PANEL )4 

~ 
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~~ 
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"'~ ~~ 
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INT/EXT 
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ADJUST 
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L Ft4 RANGE 
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ALe lOOP 
HUl TIPllER 

PEAK k>-P-- CROSSING r- DETECTDR 

CD 
I 

S8-SERVICE SHEET 

C0t.4P X,V COMP X,V 
CBS C, • AU2 C,2 
CB S C, • FlUl C,2 
CB7 C, 2 Ri H c, • 
eBB C, 2 flUS C, • 
CB9 C, 2 RUB C, 2 
C90 C, • AU7 C, 2 
C9 ' C, • RUB C, • 
C92 C, • RUg C, • 
C93 0,2 R120 C, , 
C94 C,2 R12l C,2 
CtOt 0, • R122 C, • 
Ct 02 0, • fU23 0,2 
Ct03 0, , Ri24 C,2 
Ctc .. 0, 2 RtSl 0, , 
CtCS 0, , Rt32 0, , 
CtCS 0, , Ri33 0, , 
CtC7 0, 2 Ri34 0, , 
Ct De 0, , Ri 3S 0, , 
CtOg 0, , R13S D. , 
CUO 0,2 R1S7 0, , 
CU l 0,2 Rt38 0, , 
Ct3' 0, , Rla9 0,2 

Rt40 0, , 
CR12 C,2 R14l 0, • 
CA13 C,2 A142 0, • 

AUS 0, • 
JS C, • A144 0, • 
JS 0, • Rl45 0, , 

R14S D. , 
K3 C, , A147 0, , 
k4 0,2 R14B 0,2 
kS 0,2 R14S 0, • 
KB 0, , AiSO 0,2 

A1Si 0, 2 
R152 0, 2 
A153 0. 2 
Rs5" 0,2 

DETECTOR 

i ~ 
~ 

5514 

COMP Xl y l 
R155 0, • 
Jlt56 O. t ! 
FltS7 0.1 . 
FltSS o • ' 
RtBO o· 2 I 
AtS3 0: 1 : 

TP23 C,2 
I 

TP24 C, , 
TP25 0,1 
TP26 0, • 
TP27 0,2 
TP29 C. 1 ' 

U' C, • 
U'O 0, • 
UH 0, 2 
U'2 0, , 
UfO C, 3 
U17 C, 2 
U'. C, 1 
Ul. C, • 
U2. 0, • 
U2' 0, • 
U2. D. 1 ' 
U26 0, 2 
U27 0,2 

VRe 0, , 
VR' 0,2 

I 

Reference Block Diagram 
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2 . ~1 i8 " COHon connect poin_t to circuitry ahown in FM range .elect. It 11 connected to the outer conductor 
of J6. 

3. All ci rcuit boards are .anutaelured u8 ing a hot air leveled proceaa. Theae boards requ ire extra care Mhen 
replacing ce.ponents . Ref er to Seneral Service Inter.at ion. paragraph 8-3. 
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Model 864 2A/R 

I'cv.27SEP87 

Service 

CHANGES 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60223. 

On the Component Locator: 

• Replace Figure 8J - I 10 Component Locator with the new 
Figure 8J - I 10 Component Locator on page 8J -110.3. 

On the Component Coordinates: 

• Delete the following components; 
C93-94, R123-124, U9,lO, U18,20, VR8 and VR9. 

In Schematic General Information: 

• Add note 3; 'IT? 23 and TP29 are test pads, not the post type. 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60323. 

• Replace the schematic with the new SS 17 foldout on page 8J-
110.4. In FM LEVEL ADJUST locate U 12 and add R 199 
5.11 k from pin 3 to ground. 

On the schematic: 

• R197 - In FM UNITY GAIN AMP, change R197 to ZERO 
ohm. 

• R 19 8 - In FM SUMMING AMPLIFIER, change R 19 8 to 
ZERO ohm. 

• R199 - In FM LEVEL ADJUST, change R199 to ZERO ohm. 

SS17 
SJ-I10.l 
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CHANGES 

On the schematic: 

• [0 the left of POWER SUPPLY AND GND, change the bullet 
under "POWER SUPPLY AND GND" from "SX" to "FG". 

On the schematic: 

• U32 - In DATA LATCH SELECT, delete bullet "OY" (OSC 
DC) from U 3 2 pin 15 and label the line "NC" (no connect). 

On the schematic: 

• U32 - To the right of DATA LATCH SELECT, change U32 
pin l5 to bullet "OY", (OSC DC), service sheet 16. 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60223. 

On the Component Locator: 

• Replace Figure 81 - I I 2 Component Locator with the new 
Figure 81 - I I 2 Component Locator on page 8J -112.3. 

On the schematic: 

• In the upper left portion of the schematic, change the A2 part 
number to 08642-60323. 

SS18 
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Service Model 8642A/B 

Troubleshooting 

A6 TROUBLESHOOTING INFORMATION 

Before Proceeding With Module Troubleshooting 

• You should have confidence that A6 is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 Service Manual.) 

• Open the HP 8642 manual to Figure 8K-I00. There are 3 diagrams of A6A2 (the A6 Module 
Counter/Timebase). Now, open the HP 8642 manual to the foldout on page 8K-I02. There are 3 
diagrams of A6Al (the A6 Module FM Loop). One diagram is titled Simplified Block Diagram. 
It is a block diagram intended to be used to understand the basic operation of A6Al. 

• Open the foldout on page 8K-I0l (BD7). There, you will see a more detailed Block Diagram 
of the Counter/Timebase. This Troubleshooting Block Diagram is meant to be used during 
Checks 1 and 2. The Troubleshooting Block Diagram on the next foldout (BD8) is meant to 
be used during Checks 3 and 4. 

• The objective of Troubleshooting Checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The Checks are intended to be done in the order they are 
numbered. 

NOTE 

After the A6 module is repaired and adjusted, the A6A2 Auto-Adjustments 
must be performed to generate new module calibration date. Refer to 
Section 5 before proceeding with the A6A2 Auto-Adjustments pro.:edures. 

• Once the malfunction is isolated, refer to the Component Level Repair Directory. There, you will 
find tables that contain information useful for locating faulty components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then re
tested to see if the specific failure condition still exists. At this point, if repair is necessary, Module 
Performance Checks may be helpful to pinpoint a failure condition in the module. (Consult Service 
Notes and/or Hewlett-Packard if needed.) 

Overall Equipment List 

Signal Generator No.1 .......................................................... HP 8642A/B 
Signal Generator No.2 .......................................................... HP 8642A/B 
Oscilloscope ...................................................................... HP 1980B 
Digital Voltmeter (DVM) .......................................................... HP 3456A 
Measuring Receiver ............................................................... HP 8902A 
Spectrum Analyzer .............................................................. HP 8566A/B 
HP 8642 Bench Service Kit ....................................................... HP 11802A 
Sensor Module .................................................................. HP 11722A 
Step Attenuator .................................................................... HP 355D 
HP -IE Printer ................................................................... HP 82906A 
Audio Analyzer ................................................................... HP 8903A 
Pulse/Function Generator .......................................................... HP 8116A 

8K-2 Troubleshooting 
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Essentials of A6 Module Operation 

The A6 module consists of two assemblies, A6A1 and A6A2. The first assembly shown is the 
Counter/Timebase. Refer to the Simplified Block Diagram on page 8K-100 for the following discussion 
of A6A2. 

The A6A2 assembly consists of the Counter and the Timebase. They are two independent circuits. 

The Timebase is shown on SS21 and SS22. There is an input port, A6A2 J7, that allows an external 
reference signal to be used to phase lock the internal 45 MHz VCO. When no external reference is 
present, the oscillator is mechanically tuned to 45 MHz. The 45 MHz signal is buffered, divided, and 
output to several other modules to serve as reference signals. There is also a 10 MHz output to the 
rear panel that comes directly from the Timebase. 

The Counter is shown on SS19 and SS20. There are three inputs to the Counter. 

• The FM Loop 135 MHz is a signal from A6A1, the FM Loop. It is divided down to 125 kHz 
and returned to A6Al. It is also further divided to 10 Hz and is used by the Counter as a Count 
Period. The Count Period is a time period during which the Counters shift registers load the 
signal being counted (Counted Signal). 

• The 250 kHz TTL reference signal is a signal from the FM Loop that is also divided down to 
10 Hz to be used as a Count Period. 

• The Counter Audio is an audio frequency signal that comes from the Modulation (A2) module. 
It can be used as a Count Period, or as the Counted Signal. 

There is one other signal that can be switched in as the Counted Signal. It is the Counter 45 MHz, 
and it comes directly from the Timebase by way of a circuit trace. 

For a further discussion of Counter operation, see Check 5 and Check 6 Essentials of Operation. 

Refer to the Simplified Block Diagram on page 8K-102 for the following discu~sion of A6Al. 

The A6A1 assembly consists of the FM VCO Assembly. It is a phase locked loop, locked to the Timebase 
by the 500 kHz FM Reference. Frequency and Phase (angle) modulation (internal or external) comes 
from the Modulation Module (A2) on the line labeled FM. It is directed through crossover and shaping 
circuitry and applied to the loop integrator or the loop VCO. There is also a highly stable DCFM 
Reference voltage that is applied to the loop VCO when the HP 8642 is in DCFM mode. 

The output of the FM VCO Assembly is a 135 MHz signal, carrying angle modulation. It is called the 
FM Loop Output, and goes to the Reference Loop Module (All). 

Troubleshooting 8K-3 
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CHECK 1: A6A2 TIMEBASE CIRCUITRY (SS21) 

Essentials of SS21 Circuit Operation 

Refer to BD7. Located on SS21 you will find part of the phase locked loop circuitry for the Timebase. 
There is an input port for connecting an external reference signal from the instrument's rear panel, 
A6A2 J7 QD. The external reference must be 1, 2, 5, or 10 MHz. It is converted to TTL levels 
and divided by 2 in the COMPARATOR. The output of the COMPARATOR is directed to the PULSE 
GENERATOR where each TTL rising edge is converted to a negative pulse. These pulses have a duration 
of ~7 to 10 ns. The PULSE GENERATOR output is compared with the loop VCO output (heavy dashed 
line) in the PHASE DETECTOR. The error signal is integrated and filtered before becoming the loop 
Thne Voltage. 

When no external reference is applied, the Thne Voltage is set by a manual adjustment in the LOW-PASS 
FILTER that tunes the VCO to 45 MHz. 

The EXTERNAL REFERENCE DETECTOR is used by the instrument's microprocessor to detect when an 
external reference is being used. The TlMEBASE DIAGNOSTICS provide out-of-Iock sense information 
to the instrument's microprocessor. 

Description of Check 1 

The instrument's Counter and Timebase phase locked loop are both located on the A6A2 assembly 
(see Module Test Point/Adjustment Locations on page 8K-100). 

This check tests part of the phase locked loop circuitry for the Timebase. It is intended to identify 
failures that would lead you to SS21 for component repair. First, you will test the POWER SUPPLY 
lines. Then, you will inject signals at the External Reference input port of A6A2 and the input to 
the phase detector, and verify the output waveform to identify COMPARATOR, PHASE DETECTOR, or 
INTEGRATOR failures. 

The EXTERNAL REFERENCE DETECTOR and TIMEBASE DIAGNOSTICS circuitry is also tested. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 6.) 

Required Equipment: 

Signal Generator No.1 ..................................................... HP 8642A/B 
Signal Generator No.2 ..................................................... HP 8642A/B 
Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

Test the AS Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend A6 module on extender posts (refer to the Disassembly Procedure if you are not 
familiar with this procedure). 

Remove the A6A2 cover (see the Assembly Locator on the foldout opposite BD7 for location 
of A6A2 cover). 

Switch the HP 8642 on. 

8K -4 Troubleshooting 
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2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the inductors given in Table 8K-1. 
(Inductor locations can be found on page 8K-108, and measurements can be made on either 
side of inductor.) 

Table 8K -1. A6 Power Supply Lines 

Inductor 

L23 
L12 
L24 
L25 

Test the Phase Detector Input (from 5522) 

3. Setup: 

Switch the HP 8642 to Standby. 

Nominal 
Voltage 

+15Vdc 
+5Vdc 
-15Vdc 
-15Vdc 

Connect the Oscilloscope to the junction of CR2 and CR3 QD. 
4. Verify Waveform: 

Switch the HP 8642 on. 

The Phase Detector Input waveform should be 45 MHz and R:::3V pip. If this signal is good, 
it is not necessary to do the Signal Generator No.1 setup in the next test. If the signal is 
not good, proceed with Signal Generator No.1 setup. 

Test the Phase Detector and Integrator 

5. Signal Generator No.1 Setup: 

Switch the HP 8642 to Standby. 

Desolder the lead of A6A2 C27 that is connected to A6A2 Q6. (See component locator on 
page 8K-112.) 

Set Signal Generator No.1 to 45 MHz and 10 dBm. 

Connect Signal Generator No.1 to the lifted lead of A6A2 C27. 

6. Signal Generator No.2 Setup: 

Ensure that the HP 8642 is switched to Standby. 

If Signal Generator No.1 is being used, lock the timebases of Signal Generator No.1 and 
Signal Generator No.2 together. 

Disconnect W27 from A6A2 J7 QD. 
Set Signal Generator No.2 to 1.1 MHz and 0 dBm. Connect its output to A6A2 J7 QD . 
Switch the HP 8642 on. 

7. Verify Signals Levels and Waveforms: 

Set Signal Generator No.2 to each setting from Table 8K-2 and use the oscilloscope to 
verify the signal levels or waveform at each specified location. 

Troubleshooting 8K-5 
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Table SK -2. A6A2 SS21 Voltage 

JCT of A6A2 ca, R13 A6A2 FL1 A6A2 FL2 

Signal Generator No. 2 Setting 
Tune Voltage CEJ EXT REF Sense CEJ OOL Sense ClJj[J 

1.1 MHz at a dBm see figure 8K-1 ~5 Vdc ~ a Vdc ** 

1 MHz at a dBm -15 to +15 Vdc * ~5 Vdc ~ 5 Vdc ** 

Remove sig gen 2 from J7 -15 to +15 Vdc ~O Vdc ~5 Vdc ** 

* steady state (no ramp) 

** Allow 3 seconds settling time. 

!\ !\ I\. 
II \ / ~ / \ 

.1 1\ .I ~ / :\ , 
! \ ! \ I \ I 
/ \ / \ / \ / 

/ \V \1/ \1/ 

Figure SK-I. A6 Integrator Output Signal 

Test the Timebase Disable 

8. Measure Voltage Levels: 

Key in ISHIFTllsPCLl ~ to enter Service Mode. 

For each Function No. in Table 8K-3, verify correct TTL logic levels at the circuit points 
indicated. 

Table SK-3. Timebase Voltages 

DVM Measurements at A6A2 
Service 

Explanation TB Disable Divider Disable OSC Disable 
Function 

J1FL6 Q9:) U30 Pin 16 QD U30 Pin 14 CE:) 

@]@][TI[TI@1 Disable TB ~5 Vdc ~5 Vdc ~4 Vdc 

@]@]~[TI@1 Enable TB ~O Vdc ~O Vdc ~-15 Vdc 

8K -6 Troubleshooting 
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Restore Module 

9. Replace cables: 

Remove Signal Generator No.2 from A6A2 J7. 

Reconnect W27 to A6A2 J7. 

Service 

10. If Signal Generator No.1 was used, remove from circuit, and solder A6A2 C27 back in circuit. 

Troubleshooting 8K-7 
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CHECK 2: A6A2 CONTROL CIRCUITRY (SS22) 

Essentials of SS22 Circuit Operation 

Refer to BD7. On SS22 you will find a voltage controlled 45 MHz OSCILLATOR, BUFFER AMPLIFIERS, 
and some dividers. These components are part of the Timebase phase locked loop. (The rest of the 
phase locked loop is on SS21.) 

The voltage controlled 45 MHz OSCILLATOR is a crystal oscillator that outputs a 45 MHz signal that is 
locked to an external reference signal or a fixed voltage from SS21. This output is directed to a chain 
of cascoded BUFFER AMPLIFIERS. At each stage of the amplifier chain, signals are output to be used 
as reference signals for other modules. One of the outputs is split and divided to provide 10 MHz and 
500 kHz reference signals. 

Description of Check 2 

This check tests the Timebase reference outputs from the A6A2 control circuitry for correct frequency 
and power levels. You will also check the Divider Disable function. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 6.) 

Required Equipment: 

Oscilloscope .................................................................. HP1980B 
Sensor Module .............................................................. HP 11722A 
Measuring Receiver .......................................................... HP 8902A 

Test the Timebase Reference Outputs 

1. Measure Frequency and Power Levels: 

Measure each output signal listed in Table 8K -4, by removing the cable from each jack listed 
and connecting the Measuring Receiver in its place. 

Table BK-4. Timebase Outputs (To Other Modules) 

Output Signal Cable 
A6A2 

*Frequency Power 
Jack 

HET 45 MHz C8:[) W29 J9 45 MHz ± 90 Hz 3 to 15 dBm 

SAWR 45 MHz QD W28 J8 45 MHz ± 90 Hz 3 to 15 dBm 

10 MHz Out QD W23 J5 10 MHz ± 20 Hz > 7 dBm 

500 kHz IF REF G[) W26 J6 500 kHz ± 10 Hz > -21 dBm 

* With no external time base, frequency accuracy is not specified. Frequency should be adjustable within this range. (See 

8K-8 

Adjustment section.) 

Test the Phase Detector Input and the Counter 45 MHz 

2. Setup: 

Re-connect all cables removed in Table 8K-4. 

3. Verify Waveforms: 

Use the Oscilloscope to verify each signal listed in Table 8K-5. Refer to the Component 
Location Diagram on page 8K-llO. 

Troubleshooting 
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Table BK-5. Timebase Outputs (A6) 

Signal Name 

Phase Detector Input QD 
Counter 45 MHz ~ 
500 kHz FM REF OD 

Test the Oscillator Disable Circuitry 

4. Setup: 

Location Frequency 

A6A2 CR2, CR3 45 MHz ±90 Hz 

A6A2 U34,Pin 3 45 MHz ±90 Hz 

A6A2 J2,Pin 2 500 kHz ±10 Hz 

Ensure that the Oscilloscope is connected to A6A2 J2 pin 2. 

5. Verify Waveform: 

Observe 500 kHz signal. 

Key in: ISHIFTllspcLj @] @] @] 0 0 [±J I!§ 
Signal should diminish to 0 volts. 

NOTE 

Level 

:::::; 2.5 Vpp 

:::::; 1 Vpp 

TTL 

This front panel setting should cause all Timebase outputs from Table 8K-4 
and 8K -5 to go to 0 volts. 

Service 
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CHECK 3: A6 CONTROL CIRCUITRY (SS24) 

Essentials of SS24 Circuit Operation 

Refer to BD8. The left side of this Block Diagram shows the control circuitry for the A6 module. 
Data from the instruments microprocessor is converted from serial to parallel form in the SERIAL 
DATA INTERFACE. 

FM is input on A6Al J4. It comes from the A2 (Modulation) Module, and although called "FM", it 
can also carry phase modulation. This audio signal (Audio For Angle Modulation) is directed to the 
inputs of three blocks of crossover circuitry, PHASE MODULATION SELECT, FM CROSSOVER, and FM/PM 
LINE SELECT. 

Phase modulation is enabled or disabled in PHASE MODULATION SELECT. If disabled, the phase 
modulation circuitry is not going to load the modulation source during FM. If enabled, the audio signal 
is differentiated (if outside the loop BW). The output of PHASE MODULATION SELECT is on two signal 
paths, FM In BW or FM Out BW. 

Audio For Angle Modulation is fed directly to the FM/PM LINE SELECT on the signal path labeled "FM 
Out BW". 

FM that is inside the loops 100 Hz bandwidth is integrated in FM CROSSOVER. There are two modes 
of operation in FM CROSSOVER; 3 Hz (normal), or DPL (Digital Private Line). In normal operation, 
the gain of the FM CROSSOVER circuitry is 0 dB at 3 Hz. In DPL mode a Low Frequency Feedback 
path is activated, changing the RC constant of the integrator. (The gain changes to 0 dB at 0.3 Hz). 
This mode allows for integration at very low rates of modulation. 

In FM/PM LINE SELECT, phase modulation outside the loop bandwidth and phase moduLtion inside the 
loop bandwidth are selected simultaneously, or FM in BW and FM out BW are selected simultaneously. 

Angle modulation outside the loop bandwidth is pre-distorted in SHAPER (if 8haper is switched in) to 
compensate for non-linearities in the loop VCO's varactors (found on 8823). There should be unity 
gain from input to output of the SHAPER. 

The DCFM REFERENCE provides a stable + 40 Vdc to the VOLTAGE CONTROLLED OSCILLATOR on 8823 
when DCFM is selected on the front panel. 

Description of Check 3 

8K-IO 

This check will test the control circuitry and the angle (FM and PM) modulation sources for the FM 
VCO assembly. 

The SERIAL DATA INTERFACE is tested by setting control bits to a predetermined state. This is done 
by entering key sequences provided in tables, then testing lines with a DVM. 

The DCFM reference is tested for the correct voltage level. 

PHASE MODULATION SELECT, FM CROSSOVER, and FM/PM SELECT are tested by connecting a known 
good audio signal to the Audio For Angle Modulation line, then verifying each angle modulation 
output line. 

If a test fails during Check 3, refer to the Component Level Repair Directory. (Found at the end of 
these procedures after Check 6.) 

Required Equipment: 

Audio Analyzer .............................................................. HP 8903A 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

Troubleshooting 



Model S642A/B 

Test the Power Supply and Ground 

1. Setup: 

Switch the HP S642 to standby. 

Remove the A6AI cover (see assembly locator on page SK-I02). 

Switch the HP S642 on. 

2. Measure Voltage Levels: 

Service 

Use the DVM to measure the Power Supply lines at the measurement points shown in 
Table SK-6. (Component locations can be found in the Component Locator diagram on 
page SK-1l4). 

Table SK-6. A6Al Power Supply Lines 

Measurement Nominal 
at Voltage 

L9 +50 Vdc 
FL13 +15 Vdc 

U5 Pin 2 +5 Vdc 
L7 +5 Vdc 

J5 Pin 4 +5 Vdc 
J5 Pin 10 -5 Vdc 

FL9 -15 Vdc 
J5 Pin 12 GND 

Test the Serial Data Interface 

3. Measure Voltage Levels: 

Key in ISHIFTllsPCLI @]' to Enter Service Mode, then for each Service FUnction in Table 
SK-7, use the DVM to measure TTL levels at the A6AI UIS pin numbers shown. (A6AI 
UIS location can be found in the Component Locator diagram on page SK-1l4). 

Table SK-7. FM Loop Control Lines 

Line Description and U18 Pin Numbers 

Service AC/DC SHAPER MUX FM/PM 3HZ/DPL Crossover MUX MUX 

Function FM IN/OUT SO Select Select In/Out 51 52 

U18 Pin19 U18 Pin16 U18 Pin15 U18 Pin12 U18 Pin9 U18 Pin6 U18 Pin5 U18 Pin2 

@]@]@]@]@][@ 1 0 1 0 1 0 1 0 

@]@]@][TI0@][@ 0 1 0 1 0 1 0 1 

Test the Counter Control Lines 

4. Measure Voltage Levels: 

Key in ISHIFTllspcq@] to enter Service Mode, then each Service FUnction in Table SK-S, 
use the DVM to measure TTL levels at the A6AI J5 pin numbers (See ~ on the Test 
Point Locator). 

Troubleshooting SK-ll 
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Table BK-B. Counter Control Lines 

Dvm Measurement 
Service Function Line Label at A6AU5 Pin TTL level 

60174 Hz Count Period Select (&) 9 High 

60274 Hz Count Period Select (&) 9 Low 

60175 Hz Count Signal Select (&) 8 High 

60275 Hz Count Signal Select (&) 8 Low 

60173 Hz Take Reading Strobe QMJ 7 High 

60273 Hz Take Reading Strobe QMJ 7 Low 

60172 Hz Counter Clock QD 6 High 

60272 Hz Counter Clock QD 6 Low 

Test the DCFM Reference Voltage 

Connect the Oscilloscope to A6Al TP5 CERJ. 
Select External DCFM by keying in: !FMIIEXT DClloNI 

5. Measure Voltage Level: 

The amplitude at TP 5 should measure 38V to 41.3V. The voltage should not drift more 
than 8 m V Ihr and should be free from supply line noise. 

Test the Modulation Signals 

6. Setup: 

Switch the HP 8642 to standby. 

Remove W20 from A6Al J4 (]D. 

Set the Audio Analyzer amplitude to 1 V pip and frequency to 20 Hz. 

Connect the Audio Analyzer to A6Al J4 (]D. 

Switch the HP 8642 on. 

7. Measure Voltage Levels: 

First, enter service mode with ISHIFTllsPCl1 @]' then select the Modulation Source, with 
service special function from Table 8-9, set the Audio Analyzer Freq and amplitude, then 
use the Oscilloscope to measure the voltage levels at the Ul2 and Ul4 pin numbers specified 
in Table 8K-9. 

Troubleshooting 
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Table BK-9. Angle Modulation Signals 

DVM Measurements 

Service 
Audio 

Analyzer Inside C8D* Function 
Freq U12 Pin 14 

@] @] @] @] 0 ~ (Inside FM) 20 Hz 1 Vpp 18 Vpp 

@]@]@]@] 0 ~ (Inside FM) 100 Hz 1 Vpp 1.4 Vpp 

@] @] @] [TI 0 §] (Inside PM) 1 kHz 4 Vpp 60 mVpp 

@] @] @] ~ @) Out FM with shaper 1kHZ 4 Vpp 1.4 Vpp 

@] @] @] @] Out PM with shaper 1kHZ 4 Vpp 60 mV 

@] @] @] [TI OutPM w/out shaper 1kHZ 4 Vpp 10 mVpp 

• Angle MOD inside BW A6A1 U12Pin 14 Vpp at 0 Vdc ±.1Vdc 

•• Angle MOD outside BW A6A1 U14 Pin 2 Vpp at 0 Vdc ±.1Vdc 

Test the Modulation Signal Sense Line 

8. Setup: 

Outside GD ** 
U14 Pin 2 

1 Vpp 

1 Vpp 

176 mV 

4 Vp-p 

176 mVp-p 

176 mVp-p 

Set the Audio Analyzer amplitude for 4Vpp and frequency to 10 Hz. 

Key in ISHIFTllspcq @] @) @] @] @] ~ IHzl to set up the HP 8642 for ACFM. 

9. Measure Voltage Level: 

Service 

Move the Oscilloscope probe to U22 pin 4 OD. The signal should measure 10 Hz at 
~900 mVpp. 

Restore Module 

10. Disconnect the Audio Analyzer from A6A1 J4. 

11. Reconnect W20 to A6A1 J4. 

Troubleshooting 8K-13 
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CHECK 4: A6A 1 FM VCO PHASE LOCKED LOOP ASSEMBLY (5523) 

Essentials of 5523 Circuit Operation 

Refer to BD8. The right side of this Block Diagram shows the PHASE DETECTOR, INTEGRATOR, AND 
VOLTAGE CONTROLLED OSCILLATOR. These blocks are the heart of the Timebase phase locked loop. 

The reference signal to the loop comes from the Timebase and is called 500 kHz FM Reference. Its 
signal path is from A6A2, through the center of the A6 module, to A6A1 J5 pin 2. 

The 500 kHz Reference signal is divided first to 250 kHz, then to 125 kHz in the FM REFERENCE 
DIVIDER, and directed to the PHASE DETECTOR. The other signal to the PHASE DETECTOR also comes 
from A6A2. This signal is the result of the FM Loop 135 MHz signal (from the VOLTAGE CONTROLLED 

OSCILLATOR on SS23) being divided by 1080 on A6A2 (8819). The output of the PHASE DETECTOR is 
an error signal proportional to the phase difference between these two signals. 

In normal (or ACFM) mode, the error signal is directed to the INTEGRATOR, and to the OUT-OF-LOCK 
DETECTOR. 

In DCFM mode, the error signal is switched out and the DCFM REFERENCE, from 8824, controls 
the VCO. 

NOTE 

All A6Al checks are performed with the A6Al cover on. Because of this 
requirement, the A6A2 cover will be removed and many of the measurement 
points and signal injection points for this Check will be on A6A2. The Test 
Point Locator opposite BD7 will be used in these instances. 

Description of Check 4 

8K-14 

This check tests the FM VCO Assembly's phase locked loop circuitry, shown on 8823. In the course 
of checking this circuitry you will also test the Divide-by-1080 circuitry shown on 8819. 

The loop VCO is tested in DCFM mode. It is tested first without modulation, then by using an external 
dc source to modulate the VCO. The VCO output is tested using the 8pectrum Analyzer. 

The loop Integrator and Divide-by-1080 circuitry is tested in ACFM (normal) mode by measuring 
the VCO Thne Voltage and the output of the Divide-by-1080 while substituting a signal in the loops 
feedback path. The Integrator is further tested by applying a modulation signal at a rate inside the 
loops bandwidth and measuring the VCO Thne Voltage. 

The OUT-OF-LOCK DETECTOR is tested by simulating out-of-lock conditions and measuring the 
Diagnostic Bus voltage at the A4 assembly VM (voltmeter) OUT test point. 

Required Equipment: 

Oscilloscope .................................................................. HP1980B 
8pectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP8566A/B 
8ignal Generator No.1 ..................................................... HP 8642A/B 
Audio Analyzer .............................................................. HP 8903A 
Function Generator ........................................................... HP 8116A 

Troubleshooting 
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Verify the 250 kHz TTL Signal 

1. Setup: 

Switch the HP 8642 to standby. 

Replace the A6Al cover. 

Remove the A6A2 cover. 

Connect the Oscilloscope to A6A2 J2 pin 1 CA[) (Refer to Test Point Locator on BD7.) 

Switch the HP 8642 on. 

2. Verify waveform: 

Signal should be a 250 kHz TTL waveform. 

Remove the Oscilloscope from circuit. 

Test the Loop vce (DCFM Mode, No Modulation) 

3. Setup: 

Locate W24 using the inside of the top cover of the instrument. Disconnect the FM Loop 
Output by removing W24 from AIIAI J3lcul. 

Connect W24 to the input of the Spectrum Analyzer. 

Remove W20 from A6Al J4 CQD. 

Terminate A6Al J4 CQD with a 500 load, HP 1250-0839 (part of Bench Service Kit). 

Key in: ISHIFTllsPCLI @] @] [Q] @] ~ @] IHzl. This key sequence sets the HP 8642 to 
External DC. 

4. Measure Signal Level and Frequency: 

Signal level on W24 should measure between 0 dEm and 3 dEm. Signal frequency should be 
between 134.8 MHz and 135.2 MHz. 

Remove A6 WI from A6A2 J4 QD. (Refer to Test Point Locator opposite BD7.) 

Connect A6Wl to the input of the Spectrum Analyzer. 

Signal level should measure between 5 dEm and 17 dEm. Signal frequency should measure 
between 134.8 MHz and 135.2 MHz. 

If signals do not meet frequency specifications adjust A6Al C5 as instructed in Adjust
ment procedures. 

Test vce Flatness (DCFM Mode, With Modulation) 

5. Setup: 

On Function Generator set MODE to NORM, Freq to 0.5 Hz (500 mHz), AMP to 6V, OFS 
to 0.00. Set for triangle wave. 

Remove 500 termination from A6Al J4 CQD. 

Connect the Function Generator output to the Mod Input at A6Al J4 CQD. 

Signal should shift + 1.5 MHz and -1.5 MHz. Signal level should remain at between 5 dEm 
and 17 dEm. 

Connect the FM Loop Output on W24 (previously disconnected) back to the input of the 
Spectrum Analyzer. 

Troubleshooting 8K-15 
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Signal should shift + 1.5 MHz and -1.5 MHz. Signal level should remain at between 0 dBm 
and 3 dBm. 

Remove the Spectrum Analyzer from W24. 

Reconnect W24 to AlIAl J3. 

Remove Function Generator from A6Al J4. 

Test The Divide-By-1080 and Loop VCO (ACFM Mode) 

6. Setup: 

Key in ISHIFTllsPCLj @] @] @] @] @] E1IHzl. This key sequence selects ACFM. 

Set Signal Generator No.1 frequency to 135.000100 MHz. 

Set Signal Generator No.1 amplitude to 10 dBm. 

Lock the timebases of Signal Generator No.1 and the HP 8642 under test together. 

Connect Signal Generator No.1 to A6A2 J4 CID . (Refer to Test Point Locator opposite 
BD7.) This is the input to the DIVIDE BY-1080 circuitry from SSI9. It is tested during the 
SS23 check and you may want to refer to BD7 to see cable and connector designators. 

Connect the Oscilloscope input to A6A2 J2 pin 3 ~. (Refer to Test Point Locator 
opposite BD7.) 

Key in ISHIFTllspcLj @] @) @) @] IHzl. This key sequence selects the VCO TIme Voltage 
Sense line to be multiplexed at FM LOOP DIAGNOSTICS INTERFACE, and routed to A4 TP2. 

7. Verify waveforms: 

Signal should be a 125 kHz TTL waveform. 

Connect the Oscilloscope input ot A4 TP2 VM OUT. Signal should be similar to 
Figure 8K-2. Signal has a 50% duty cycle 

~ r--.... t"-. r--... r--.... 
\ 1 \ 1 \ J \ \ 

/ i i / / 
V V V IV IV 

~~Ha • .. \I ve TM- as. 'e .... e.v 

Figure 8K -2. 

Remove Signal Generator No.1 from A6A2 J4 CID. 
Reconnect A6 WI to A6A2 J4. 

Set Audio Analyzer frequency to 20 Hz. 

Adjust the Audio Analyzer amplitude to 1 Vpp. 

Connect Audio Analyzer output to A6Al J4 (]I). 

Troubleshooting 
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Signal at A4 TP2 should be similar to Figure SK-3. 

Remove the Audio Analyzer from A6Al J4. 

Reconnect W20 to A6Al J4. 

\ 
~ / 

""-.i / 

Figure BK-3. 

Service 

Test the Out-of-Lock Detector 

S. Setup: 

Key in ISHIFTllspcq @] @] @] [:B IHzl. This key sequence selects the output of the OUT
OF-LOCK DETECTOR (not shown on BDS), to be multiplexed at FM LOOP DIAGNOSTICS 
INTERFACE and routed to A4 TP2 (VM OUT). Perform each function in Table 10 and verify 
voltage at A4 TP2. 

Table BK-JO. Diagnostics Interface Output 

A4TP2 
Function Measurement 

Remove A6 W1 from A6A 1 J3 QD (135 MHz) R;O Vdc 

Re-connect A6 W1 to A6A 1 J3 (135 MHz) R;+5 Vdc 

ISHIFTIISPCLj @] @] @] m m ~ §] (Disables 500 kHz) R; 0 Vdc 

ISHIFTIISPCLj @] @] @] @] m ~ §] (Enables 500 kHz) R; +5 Vdc 

Troubleshooting SK-17 
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CHECK 5: A6A2 COUNTER/TIMEBASE ASSEMBLY (SS19, PIO SS20) 

Essentials of SS19 Circuit Operation 

Refer to BD7. The upper left portion of the Block Diagram shows SS19. The circuitry represented on 
SS19 performs a DIVIDE-BY-12,500 OR 25,000 function for the counter circuitry (represented on SS20). 
The circuitry on SS19 also gates and then outputs one line each through COUNT PERIOD SELECT and 
COUNTED SIGNAL SELECT to the counter. The DIVIDE- BY-l080 circuitry divides the FM loop VCO 
output from 135 MHz to 125 kHz. 

The output of COUNT PERIOD SELECT is either 10 Hz or a TTL Audio signal from the Modulation 
(A2) Module. If the Count Period Select line selects 10 Hz, a 10 Hz signal is selected by the switch in 
COUNT PERIOD SELECT. This 10 Hz signal can be either the 250 kHz TTL signal (divided by 25000), 
or the FM Loop 135 MHz signal (divided by 1080, then by 12,500). 

If the Count Period Select line selects Audio, then the Counter Audio signal at A6A2 J3 is gated 
through COUNT PERIOD SELECT (after passing through COUNTED SIGNAL SELECT) to the counter. 

The output of COUNTED SIGNAL SELECT is either a TTL Audio signal or a TTL 45 MHz signal. If the 
Counted Signal Select line selects Audio, then the Counter Audio signal at A6A2 J3 is gated through 
COUNTED SIGNAL SELECT to the counter. If the Counted Signal Select line selects 45 MHz, then the 
45 MHz signal from RF TO TTL TRANSLATION is gated through COUNTED SIGNAL SELECT to the counter. 

The HP 8642 microprocessor controls the COUNT PERIOD SELECT and COUNTED SIGNAL SELECT 
gating. There are three modes of operation. 

1. Direct Audio: The Audio signal is counted and the 10 Hz (250 kHz TTL divided by 25000) signal 
is the Count Period. 

2. Reciprocal Audio: The 45 MHz signal is counted and the Audio signal is the Count Period. 

3. Reciprocal DCFM: The 45 MHz signal is counted and the 10 Hz (FM Loop 135 MHz signal 
divided by 1080, then by 12,500) signal is the Count Period. 

Direct Audio is used to count Audio Frequencies greater than 10 kHz. Reciprocal Audio is used to count 
Audio Frequencies less than 10 kHz. Reciprocal DCFM is used when the FM VCO is set up for DCFM. 

Description of Check 5 

8K-18 

This check begins by having you enter Service Mode and verify TTL levels on the the Counter Select 
Lines. Then, the output waveforms of the COUNT PERIOD SELECT, COUNTED SIGNAL SELECT, and 
DIVIDE-BY-1080 are verified. The Divider Enable line to DIVIDE-BY- 12,500 OR 25,000 is also tested. 

If a test fails during Check 5, refer to the Component Level Repair Directory, unless instructed 
otherwise. (Found at the end of these procedures after Check 6.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
DVM ....................................................................... HP 3456A 
Pulse/Function Generator ..................................................... HP 8116A 

Troubleshooting 



Model 8642A/B 

Test the 5519 Power Supplies 

1. Setup: 

Switch the HP 8642 to standby. 

Remove the A6A2 cover. 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Service 

Check the Counter Power Supply Lines at the inductors specified in Table 8K-11. (Refer to 
the Component Locator on page 8K-I04 for inductor locations). 

Table 8K -11. Power Supply Voltages 

Inductor 
Nominal 
Voltage 

L21 +5 Vdc 
L22 -5 Vdc 

Test the Divider Enable Line 

3. Setup: 

Switch the HP 8642 to standby. 

Connect the Oscilloscope probe to Divider Enable (A6A2 U17 pin 13 GB:J). 
Switch the HP 8642 on. 

4. Measure Voltage Level: 

Verify that the Divider Enable line is a TTL low on the oscilloscope. 

5. Setup: 

Locate A6A2 U7 using the Component Locator on page 8K-I06. Using a test lead, ground 
A6A2 U7 pin 5. This forces the Divider Enable line to its high state. (Leave this point 
grounded until instructed to disconnect ground) 

Key in: ISHIFTllsPCLI @] @] @] @] IHzl 

6. Measure Voltage Level: 

Verify that the Divider Enable line is a TTL high on the oscilloscope. 

NOTE 

Even if the Divider Enable Line test fails, continue with Check 5. If no other 
tests fail, go on to Check 6 where the Divider Enable Line will be further 
tested. 

Test the TTL High Reference 

7. Setup: 

Connect the Oscilloscope probe to A6A2 U17 pin 1 GO. 

8. Measure Voltage Level: 

Signal should be ~ +5V dc (TTL High). 
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Test the Divide-By-1080 

9. Setup: 

Connect the Oscilloscope probe to A6A2 J2 pin 3 CAD. 

10. Verify Waveform: 

Model 8642A/B 

Set Oscilloscope to verify waveform in Figure 8K-4.(135 Hz divide by 1080 waveform 
(125 KHz TTL) 

Test the Count Period and Counted Signal Lines 

11. Setup: 

Ensure that the ground lead for A6A2 U7 pin 5 is still connected (see Divider Enable 
Line test). 

Disconnect the Counter Audio line W21 from A6A2 J3 mJ. 
Set up the Pulse/Function Generator for a 20 Hz TTL signal. 

Connect the Pulse/Function Generator to A6A2 J3 mJ. 
Disconnect the Oscilloscope from A6A2 J2 pin 3. 

12. Measure Voltage Levels: 

Key in ISHIFTllspcLI @] to enter Service Mode. 

Key in the Service Functions from Table 8K-12, and use the Oscilloscope to verify that 
Counter Select Lines are the correct TTL state. Use the Oscilloscope to verify that the 
Counted Signal and Count Period signals are similar to the figure specified. 

Thble BK-12. Counter Signal Selects 

Count Period Counted Signal 
Service Counter 
Function Mode J2 Pin 9 U7 Pin 8 J2 Pin 8 U33 Pin 8 

@]@]@]§] Invalid State 0 Figure BK-4 0 Figure BK-4 

@]@][TI§] Reciprocal Audio 0 Figure BK-4 1 Figure BK-6 

@]@]@]§] Direct Audio 1 Figure BK-5 0 Figure BK-4 

@]@]@]§] Reciprocal DCFM 1 Figure BK-5 1 Figure BK-6 

Restore Module 

13. Switch the HP 8642 to Standby. 

14. Remove the Oscilloscope from circuit. 

15. Remove the test lead from A6A2 U7 pin 5. 

16. Remove the Pulse/Function Generator from circuit. 

17. Reconnect W21 to A6A2 J3 mJ. 

Troubleshooting 
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CHECK 6: A6A2 COUNTER/TIMEBASE ASSEMBLY 5520 

Essentials of 5520 Circuit Operation 

Refer to BD7. The upper right portion of the Block Diagram shows SS20. There are two main blocks 
of Counter circuitry, CONTROL LOGIC, and 24 BIT COUNT CHAIN. 

For the following discussion, refer to CONTROL LOGIC on SS20. Upon power up or reset, the HP 8642 
pulses the Take Reading Strobe line (J2 pin 7). This action forces the ID input of the Edge Latch 
(U8B) to a high state. (This happens through U36A, U36B, U8A, U20D, and UI8A). With the ID 
input of U8B held at a high state, the Edge Latch is ready to detect the first positive going edge to 
occur on the Count Period 10 Hz or Audio line. 

When a positive going edge is detected by the Edge Latch, the high on the ID input of U8B is latched. 
The outputs of U8B are input to a state machine consisting mainly of U9 and U19. The Count Period 
line (UI9A pin 3 under the bracketed label "Flip-Flops") goes to a high state. When this happens, the 
Count Period line enables the COUNT GATE, allowing the Counted 45 MHz or Audio signal to be gated 
into the counters (U23, 27-29 in 24 BIT COUNT CHAIN). When the Count Period line goes to a high 
state it also resets the EDGE LATCH through UI0 pin 2. A high state on UI0 pin 2 triggers a 5mS pulse 
through U7 A and U7B, and resetting U8B. 

When the next positive edge is detected by the Edge Latch, the Count Period line at U19A pin 3 goes 
to a low state. When this happens, the Count Period line disables the COUNT GATE, which stops the 
count. The output of U19B (pin 6) goes high almost simultaneously, which triggers One Shot un 
(pin 2). One output of un (pin 4) activates loading of data to the latches (U24-26 in 24 BIT COUNT 
CHAIN). Another output of un (pin 13) sends a 5mS pulse (the time period of the one shot) to the 
microprocessor, on the line labeled Load 1. The Load 1 line also triggers un (pin 9). The output 
labeled "Clear" (Un pin 5) clears the count chain (U28, U29 in 24 BIT COUNT CHAIN). Clear (L un 
pin 12) resets the Edge Latch by pulsing its reset line through U7 A and U7B, and resets U8A (pin 1) 
to enable the SERIAL DATA OUT SWITCH. 

The HP 8642 microprocessor then clocks out the latched data by pulsing the Counter Clock line (on 
J2 pin 6). 

Description of Check 6 

8K-22 

This Check tests the A6A2 counter circuitry on SS20. 

The Counter Control Lines are tested by entering Service Mode functions and measuring control 
line signals. 

The Counter is checked by connecting the 500 kHz IF Reference from the Timebase circuitry (also on 
A6A2) to the Counter Audio input. Then, you will enter a Service Mode function that will output a 
value on the front panel display. This value will tell you if the Counter is operating correctly. 

If a test fails during Check 6, refer to the Component Level Repair Directory. (Found at the end of 
these procedures after Check 6.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 

NOTE 

If steps 1 and 2 fail, then proceed with steps 3 through 6. If steps 1 and 2 
pass, then Checks 3 through 6 have passed. 

Troubleshooting 
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Test the Counter Under Normal Conditions 

1. Setup: 

Switch the HP 8642 on. 

Key in: ISHIFTIIMOD FREQlloNI to turn on the Modulation Oscillator. 

Key in: IMOD FREQI IT] @] IkHzl to set the modulation frequency to 10 kHz. 

2. Verify Counter Output: 

Key in ISHIFTI r-:IS=P-C=L""I@]toentertheservicemode. 

Key in each service mode function and verify front panel display. 

Table 8K-13. Display Counter Count 

Function Counter 
Front 
Panel 

Mode Display 

6131 Hz Direct Audio Count ~ 100000 

6133 Hz Reciprocal Count ~ 100000 

6134 Hz DCFM Count ~ 1350000000 

Test the Counter Control Lines 

3. Setup: 

Switch the HP 8642 to on.Key in ISHIFTllsPCLI @] to enter the service mode. 

Key in each special function while verifying the signal with the oscilloscope at the location 
listed in Table 8K-13. 

Table 8K -14. Counter Control Lines 

Function Checked 
Scope 

Signal Probe At 

644 Hz CA[) Counter ClK J2 Pin 6 NEG Pulse ~ 20 mS 

645 Hz ~ Take Reading Strobe J2 Pin 7 NEG Pulse ~ 20 mS 

645 Hz OEJ Divider Enable U18Pin3 POS Pulse ~ 200 mS 

Test the Counter For Correct Operation 

4. Setup: 

Switch the HP 8642 to standby. 

Connect the Oscilloscope to U25 pin 9 (Use the Component Locator on page 8K-106.) 

Disconnect W26 from A6A2 J6 C§D. 
Disconnect W21 from A6A2 J3 QIJ. 
Connect A6A2 J6 C§D to A6A2 J3 QIJ using a cable supplied in the HP 11802A 
Bench Service Kit. 

Switch the HP 8642 on. 

Key in: ISHIFTllsPCLI @] @] ~ ~ IHzl to set up the counter select lines. 

Key in: ISHIFTIISPCLj @] @] ~ @] IHzl to shift the counter data into the latches. 
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NOTE 

Any error message that may come up on the HP 8642 front panel should 
be ignored. 

5. Measure TTL Voltage Levels: 

Verify that the TTL level at U25 pin 9 is a TTL low. This value corresponds to the MSB 
in the following binary coded decimal. 

9000 0000 1100 0011 0101 0000 
M~ L~ 

NOTE 

The decimal equivalent of this number is 50000. This number equals the 
counted frequency (500 kHz) divided by the Count Period Signal frequency 
(10 Hz). 

Key in: @] @] @] IHzl for each of the remaining 23 bits (MSB to LSB), while verifying 
correct TTL levels. (This clocks the 24 bit word from above, out 1 bit at a time.) 

Test the Counter Output 

Key in: ISHIFTllspcq @] @] IT] @] IT] I!§. 

6. Verify Counter Output: 

The HP 8642 front panel display should read 150000001. 

Restore Module 

7. Switch the HP 8642 to standby. 

8. Disconnect the cable at A6A2 J3 C£D and A6A2 J6 QD and return cable to Bench Service 
Kit. 

9. Reconnect W26 to A6A2 J6 QD . 
10. Reconnect W21 to A6A2 J3 C£D. 

Troubleshooting 
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COMPONENT LEVEL REPAIR DIRECTORY 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

ISHIFTI ~ @] needs to be entered only once, after which Service 
Functions can be entered in continuously. Each special function table's 
first column is labeled "Enter Service Mode", and the column has ISHIFTI 

ISpeLI @] in it. This only needs to be entered once before proceeding with 
the service functions. 

Table 8k-15 8819 Setup Counter Lines ............................................... 8K-26 

Table 8K-16 8820 Read Counter Data ................................................ 8K-26 
Table 8K-17 8820 Determine Counter Data ........................................... 8K-26 

Table 8K-18 8821 Power Supply Lines ............................................... 8K-26 

Table 8K-20 8822 DC Voltages ...................................................... 8K-27 
Table 8K-19 8822 RF Power Levels .................................................. 8K-27 

Table 8K-21 8823 DC Voltages ...................................................... 8K-27 
Table 8K-22 8823 Integrator Voltages ................................................ 8K-27 
Table 8K-23 8823 Power Splitter Voltages ............................................ 8K-28 
Table 8K-24 8823 Isolation Amplifiers Voltages ....................................... 8K-28 
Table 8K-25 8823 Power Supply Lines ............................................... 8K-28 
Table 8K-26 8823 Power Levels ..................................................... 8K-28 

Table 8K-27 8824 DC Voltages ...................................................... 8K-28 
Table 8K-28 8824 Counter Control Mode ............................................. 8K-28 

Table 8K-29 Miscellaneous FM/Timebase Diagnostic Line Enable ...................... 8K-29 
Table 8K-30 Miscellaneous Control Sequences ........................................ 8K-29 
Table 8K-31 Miscellaneous Control Line Interconnections ............................. 8K-30 
Table 8K-32 Miscellaneous A6 Output Specifications .................................. 8K-30 
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SERVICE SHEET 19 
Table BK-15. SS19 Tables Set Up Counter Lines 

Enter Service Counter Selects 

Service Mode Function 
Description 

Count Period Counted Signal 

ISHIFTI @l@]@][@ Invalid State 0 0 

ISpcLI @l@][TI[@ Reciprocal Audio 0 1 

@] @l@]§[@ Direct Audio 1 0 

@l@]@][@ Reciprocal DCFM 1 1 

SERVICE SHEET 20 
Table BK-16. SS20 Tables/Read Counter Data 

Enter Service 
Counter Mode Description 

Service Mode Function 

@l[TI@]@]§] EXT Direct Audio Sets up Counter and 
Outputs Data to Display in 
0.1 Hz Units. 

ISHIFTI @l[TI@][TI§] INT Direct Audio 

ISpcLI @l[TI@]§§] EXT Reciprocal Audio 

@] @l[TI@]@]§] INT Reciprocal 

@l[TI@]@]§] Reciprocal DCFM 

Table BK-17. Determine Counter Data* 

Counter Mode Contents Of Counter 

Direct Audio Audio FREQ7 10 
Reciprocal Audio 45 E+67 Audio FREQ 
Reciprocal DCFM 6.075E+147 FMVCO FREQ 

* NOTE: This would be the actual number in the counter latches. 

SERVICE SHEET 21 
Table BK -lB. A6A2 Power Supply Lines 

A17 AS A6A2 
Supply 

Output Input Output Input 

+50 Vdc J2 Pins 3&4 J12 Pins 3&4 
+15 Vdc J2Pins9-18 J12 Pins 9-18 J1 Pin 13 J1 Pin 2 
-5 Vdc J2 Pins 23-26 J12 Pins 23-26 
+5 Vdc J2 Pins 35-50 J12 Pins 35-50 J1 Pin 14 J1 Pin 1 
-15 Vdc J2 Pins 19-22 J12 Pins 19-22 J1 Pin 11 J1 Pin 4 

GND Chassis GND J1 Pin 2,4,6,7,10,12 J1 Pin3,5,7,9,10,11 ,13,14 

8K-26 Troubleshooting 
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SERVICE SHEET 22 
Table BK-19. 8822 DC Voltage 

Transistor Collector Base Emitter 

03 -6.8 to -7.8 -4 to-6 -3.2 to -5.2 
04 -3.2 to -5.2 -.75 to -2.5 -.5 to -1.5 
05 5 to 5.3 2 to 3 1.3 to 2.3 
06 -9.8 to -11.2 -7.5 to -8.5 -6.8 to -7.8 
07 -14.5 to -13.5 -10.5 to -12 -9.8 to -11.2 
08 14 to 15 GND ;:::::; -.5 

Table BK-20. 8822 RF Power Levels 

Stage Input Level Output Level 

45 MHz HET ~ 2.5 2.5 Vpp 

45MHzSAWR ~ 2.5 2.5 Vpp 

45 MHz Phase DET ~ 2.5 2.5 Vpp 

45 MHz Counter Q[) 2.5 1.0 Vpp 

Doubler 2 Vpp 1 Vpp 
90 MHz BPA 1 Vpp 3 Vpp 
Divide-By-9 3 Vpp 4 Vpp 
TTL Buffer 4 Vpp 6 Vpp 

Divide-By-20 4 Vpp 

500 kHz FM REF (]D 4 Vpp 

500 kHz IF REF (]:[) 4 Vpp 

SERVICE SHEET 23 
Table BK -21. 8823 DC Voltage 

U9 
C8D Mode Pin 2 Pin 3 

EXT ACFM* ;:::::; .6 Vdc ;:::::; .64 Vdc o Vdc 
EXT DCFM* ;:::::; .64 Vdc ;:::::; .1Vdc o Vdc 

Table BK-22. 8823 Integrator Voltages 

Q10 Q11 
Mode 

Collector Base Emitter Collector Base Emitter 

EXT ACFM* 46 to 48 Vdc -11 .3 to -13.3 Vdc -12 to -14 Vdc ;:::::;50 Vdc 46 to 48 Vdc 45.5 to 47.5 Vdc 
EXT DCFM* 48 to 50 Vdc -13.5 to -14.5 Vdc -14 to -15 Vdc ;:::::;50 Vdc 48.5 to 49.5 Vdc 48 to 49 Vdc 

* Voltages are with loop locked and no modulation applied. 
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Table BK-23. Power Splitter A6Al U23 

Pin 2 Pin 3 Pin 5 Pin 8 

-4.6 to-4.9 Vdc -7 to -8 Vdc -.8 to -1.2 Vdc -.8 to -1.2 Vdc 

Table BK-24. Isolation Amplifier 

Transistor Collector Base Emitter 

06 -.5 to -.9 Vdc -7 to -8 Vdc -7.7 to -8.7 Vdc 
07 9.5 to 10.5 Vdc -7.7 to -8.7 Vdc -.5 to -.9 Vdc 

Table BK-25. A6Al Power Supply Lines 

A17 A5 A6A1 
Supply 

Output Input Output Input 

+50 Vdc J2 Pins 3&4 J12 Pins 3&4 J1 Pin 40 J1 Pin 1 
+15 Vdc J2 Pins 9-18 J12 Pins 9-18 J1 Pin 37-39 J1 Pins 2-4 
-5 Vdc J2 Pins 23-26 J12 Pins 23-26 J1 Pin 31-33 J1 Pins 8-10 
+5 Vdc J2 Pins 35-50 J 12 Pins 35-50 J1 Pin 34-36 J1 Pins 5-7 
-15 Vdc J2 Pins 19-22 J12 Pins 19-22 J1 Pin 30 J1 Pin 11 

GND Chassis GND J1 Pin 29 J12-24(even numbers) 

Table BK -26. SS23 Power Levels 

Stage Input Level Output Level Stage Gain 

Power Splitter -3 to +3 dBm o to 5 dBm 2.5 dBm* 
Isolation Amplifier o to 3 dBm o to 10 dBm 6.5 dBm 

* With an input level of -3 to + 3dBm the output will remain 2.2 to 2.4 dBm. 

SERVICE SHEET 24 
Table BK-27. SS 24 DC Voltage 

Transistor Collector Base Emitter 

012 50 Vdc 38.7 to 42 Vdc 38 to 41.3 Vdc 
013 38.7 to 42 Vdc --8 to -10 Vdc -8.7 to --10.7 Vdc 

Table BK-2B. Counter Control Mode (To be used with Bit 74 and 75) 

CNT Gate SEL * + CNT COUNT SEL Mode 

0 1 Reciprocal Audio 
1 0 Direct Audio 
1 1 Reciprocal 

* o = Audio input 1 = FM Input + 0 = Audio Input 1 = 45 MHz Input 
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MISCELLANEOUS 
Table 8K-29. FM/Timebase Diagnostic Line Enable 

Enter Service 
Line Label Explanation 

Service Mode Function 

@][@ Time Base sense 

ISHIFTI @]0[@ FM OOl 

IsPCLI @]@][@ FM Tune Voltage M=13.12 

@)@] @]@][@ 
0=9.259 

FM MOD Sense M=4.782 

@]m[@ MOD BD FM OUT 

Table 8K-30. Control Sequence 

Enter 
Select a Function Select a Line 

Service Mode 

m@][@ TB Disable 

m@][@ TB OOl Mask 

@]@][@ FM OOl Mask 

@]@1[@ FM Clock 

ISHIFTI @1@]@]1 Read Lines state @]0[@ FM Data 

ISPcll @1@]m2 Set Bit to 1 0@][@ CNT Clock 

@) @1@]@]3 Set Bit to 0 0@)[@ CNT Enable 

@1m@)4 Continuous Toggle 0@][@5 CNT Gate SEl 

0@][@5 CNT Count SEl 

m@]0[@ TB OOl 

m@]@][@ FM OOl 

mm@][@ CNT ROY INT 

m@]@][@ CNT Data Back 

1 Example 16001 ~ ~ reads the TB Disable line and will display a "1" or "0" depending on its state. 

2 Example 16011 ~ ~ set the TB Disable line to TTL "1". 

3 Example 16021 ~ ~ sets the TB Disable line to TTL "0". 

4 Example 1615r~ ~ toggles the TB Disable line continuously. This can only be disabled by turning the power on the HP 

8642 off and then back on. 

5 See counter control mode table for more info. 
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Table 8K -31. Control Line Interconnections 

A4 AS A6 
Line Label 

Ie Pin Latch Out DIST In Dist Out FM Module 

TB DIS U12 2 P2 Pin 44 J17 Pin 44 J1 Pin 7 A6A2 J1 Pin 8 
TB OOL Mask U13 2 A9U32 Pin 19 
FM OOL Mask U13 12 A9U32 Pin 16 

FM Clock U16 16 P2 Pin 46 J16Pin46 J1 Pin18 A6A1J1 J1 Pin 23 
FM Data U16 19 P2 Pin 44 J16Pin44 J1 Pin 16 A6A1J1 J1 Pin 25 

CNT Clock U6 5 P2 Pin 39 J16 Pin 39 J1 Pin 22 A6A1 J1 Pin 19 
CNT Enable U6 9 P3 Pin 5 J15 Pin 5 J1 Pin 24 A6A1 J1 Pin 17 

CNT Gate SRL U6 12 P3 Pin 6 J15 Pin 6 J1 Pin 28 A6A1 J1 Pin 13 
CNT Count SRL U6 6 P3 Pin 4 J15Pin4 J1 Pin 26 A6A1 J1 Pin 15 

TB OOL U35 4 P3 Pin 28 J15 Pin 28 J1 Pin 3 A6A2 J1 Pin 12 
FM OOL U35 8 P2 Pin 7 J16 Pin 7 J1 Pin 15 A6A 1 J1 Pin 26 

CNT RDY INT U18 12 A11 U38 Pin 1 
CNT Data Back U31 13 P3 Pin 45 J15Pin45 J1 Pin 20 A6A 1 J1 Pin 21 

Table 8K -32. A6 Output Specifications 

Signal Power Harmonics Spurs 

135 MHz C'QD o to 5 dBm f3 <-9 dBc ::; 500 kHz <-100 dBc 

All others < -20 dBc 2:500kH < -105 dBc 

45 MHz C8[) 3 to 15 dBm <-15 dBc <-100 dBc 

45 MHz GD 3to15dBm <-15 dBc 5 MHz <-50 dBc 

All others < -100 dBc 

10 MHz QD >7dBm <- 35 dBc < -50 dBc 
500 kHz ~ ::;-20 dBm f2 <- 30 dBc 

f3<-5dBc 
f4 <- 30 dBc 
f5 <- 5 dBc 

SK-30 Troubleshooting 
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Adjustments 

DESCRIPTION OF AS ADJUSTMENTS 

Overall Equipment List 

Digital Voltmeter (DVM) ........................................................... HP3456A 
Measuring Receiver ................................................................ HP8902A 
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP8566A/B 
HP 8642 Bench Service Kit ....................................................... HP 11802A 
Sensor Module ................................................................... HP11722A 
Attenuator ........................................................................ HP 355D 
HP -IB Printer ................................................................... HP 82906A 
Audio Analyzer ................................................................. HP 8903A/B 

NOTE 

Each adjustment procedure assumes the HP 8642 internal cabling LS 

connected normally and all circuitry is functioning properly. 

Using the Measuring Receiver and Sensor Module, the 45 MHz Oscillator power and frequency is 
adjusted in Adjustment l. 

In Adjustment 2, the 135 MHz VCO sensitivity is adjusted by applying a modulating signal with 
the Audio Analyzer, measuring the voltage of the audio signal with the Digital Voltmeter, and then 
measuring the resulting FM deviation with the Measuring Receiver. These measurements are then used 
to calculated what the resulting deviation should be, and the VCO sensitivity is adjusted. The audio 
signal is then removed and the HP 8642 is set to DCFM mode. The DCFM center frequency is then 
adjusted to be within proper limits as read on the Measuring Receiver. 

FM Flatness is then adjusted by deviating the 135 MHz VCO with the Audio Analyzer at a 1 KHz rate, 
and measuring the audio signal level with the Digital Voltmeter and the deviation with the Measuring 
Receiver. The audio rate is then changed to 20 Hz and the audio signal level measured with the Digital 
Voltmeter. The desired FM deviation is then calculated and the FM Crossover adjusted to for the 
desired deviation. 

Phase Modulation Flatness is adjusted last. The HP 8642 internal modulation source is used for this 
adjustment. The internal modulation source is set to 20 Hz and phase modulation set to 100 radians. 
The phase modulation is then measured with the Measuring Receiver. Tolerance limits are then 
calculated for a 1 kHz rate and the internal modulation source set to 1 kHz. The phase modulation 
flatness is then adjusted within the tolerance limits. 
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Service Model 8642A/B 

ADJUSTMENT 1: A6A2 TIMEBASE PHASE LOCKED LOOP 

~ 
(W28(927) SENSOR MODULE 

[iJ ............... 

DO 01 1
0 

DO 0 DO 00000 DODD 
0 0 DO 00000 

O~o 0 DO 00000 
00000 DO 00000 - HP 8642A/B SYNTHESIZED 

SIGNAL GENERATOR 

MEASURING RECEIVER 

RF INPUT @--

Figure SK-S. Timebase Adjustment Setup 

Required Equipment: 

'" 

Measuring Receiver .......................................................... HP 8902A 
Sensor Module .............................................................. HP 11722A 

Procedure 

8K-32 

45 MHz Oscillator Power Adjustment 

1. Setup: 

Disconnect any reference from the EXT REF INPUT on the HP 8642 rear panel. Disconnect 
W28 from A 7 AIJ2. Connect W28 to the sensor module. Set the Measuring Receiver mode 
to RF Power. 

2. Adjust A6A2 C15 for maximum power. The measured power must be greater than +3 dBm. 

45 MHz Oscillator Frequency Adjustment 

3. Setup: 

Set the Measuring Receiver to frequency mode with 10 Hz resolution (7.1 SPCL on the 
HP 8902A). Connect a 10 MHz frequency standard to the External Reference input of the 
Measuring Receiver. 

4. Adjust A6A2 Rll for a Measuring Receiver reading of between 45.00001 and 44.99999 MHz. 

5. Reconnect W28 to A 7 AIJ2. 
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ADJUSTMENT 2: A6A1 FM PHASE LOCKED LOOP 

r 
IJ\/V\rl 
I I 

ATTENUATOR AUDIO ANALYZER 

TEE :: OUTPUT - -
VOLTMETER (DVM) 

~24(935) 
""""I \... INPUT ,... 

~ 

A6A1J4 - -m-
OD 0 I 1

0 

DO o DO 00000 DODD MEASURING RECEIVER 
0 o DO 0000000 

o DO 00000 00 00 000 DO 00000 RF INPU:.!"j - - -HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR '" ~ SENSOR MODULE '--t. 

Figure BK-9. A6Al FM Phase Locked Loop Adjustment Setup 

Required Equipment: 

Measuring Receiver .......................................................... HP 8902A 
Sensor Module .............................................................. HP 11722A 
Audio Analyzer .............................................................. HP 8903A 
Digital Voltmeter ............................................................. HP 3456A 
Attenuator ................................................................... HP 355D 
HP -IE Printer .............................................................. HP 82906A 

Procedure 

VCO Sensitivity/DCFM Center Frequency Adjustment 

1. Setup (For VCO Sensitivity Adjustment): 

Disconnect W24 from A11A1 J3. 

Connect W24 to the sensor module. 

Disconnect W20 from A6A1 J4. 

Set the Audio Analyzer to AC level, 190 m V and 10 kHz. 

Set the HP 8642 to INSTR PRESET and FM ON. 
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2. Connect a BNC TEE to the Audio Analyzer Output. 

Connect a BNC cable between A6AIJ4 and the BNC TEE on the Audio Analyzer output. 

Connect a BNC cable between the digital voltmeter and the TEE on the Audio Analyzer 
output. 

Set the Measuring Receiver mode to FM and detector to average. 

Key in 135 MHz on Measuring Receiver. 

Set the digital voltmeter to AC volts. 

Set the HP 8642 to EXT AC. 

3. Measure Audio Analyzer output (Volts) on the Digital Voltmeter. 

4. Calculate the upper DevU and lower DevL limit of the Measuring Receiver using the follow
ing formula: 

DevU = Volts x 507.01 = __ kHz 

DevL = Volts x 477.48 = __ kHz 

NOTE 

When adjusting A6Al C5 in the next step, use a ceramic adjustment tool. 
Metallic adjustment tools will adversely effect the accuracy of the readings. 

5. Adjust VCO Sensitivity: 

Adjust A6Al C5 until the Measuring Receiver reads within the upper (DevU) and lower 
(DevL) limits calculated in step 4. 

6. Setup (For DCFM Center Frequency Adjustment): 

Set the Measuring Receiver mode to frequency. 

Set the HP 8642 to EXT DC. 

Disconnect the voltmeter and Audio Analyzer from A6Al J4. 

7. Adjust DCFM Center Frequency: 

Adjust A6Al R66 until the Measuring Receiver reads between 135.0010 to 134.9990 MHz. If 
R66 will not adjust the frequency to within these limits then continue with step 8. Otherwise, 
go on to FM Flatness Adjustment, step 11. 

8. Re-Adjust VCO Sensitivity: 

Adjust R66 to get as close as possible to 135.0000 MHz. 

NOTE 

In the following step, do not adjust C5 more than necessary. 

9. Carefully adjust C5 slightly to bring the Measuring Receiver reading to within 135.01000 to 
134.99000 MHz. 

10. Repeat steps 2 thru 5. 
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FM Flatness Adjustment «10 kHz) 

r 
1--'\I'IIv- I 
I I 

ATTENUATOR AUDIO ANALYZER 

TEE ~ OUTPUT 

VOLTMETER (DVM) 

(w24(93S) 

""I INPUT 

A6AIJ4 
ISl 

DO 0 I 1
0 

DO DOD 00000 DODD MEASURING RECEIVER 
0 DOD 00000 

DOD 00000 O~o 
RF INPU::-~ 00000 DO 00000 

HP 8642A/B SYNTHESIZED 
~-SIGNAL GENERATOR SENSOR MODULE 

Figure BK-JO. FM Flatness Adjustment Setup 

11. Setup: 

Connect a BNC TEE to the Audio Analyzer output. 

Connect a BNC cable between the TEE and the Digital Voltmeter. 

Connect the Attenuator between the TEE and A6Al J4 using two BNC cables. 

For an Audio Analyzer with 50n source impedance set the Attenuator to 40 dB. Set the 
Audio Analyzer to 1 kHz and 4 volts. 

For an Audio Analyzer with 600n source set the Attenuator to 20 dB. Set the Audio Analyzer 
to 1 kHz and 2 volts. 

Set the Measuring Receiver mode to FM, and set 3 kHz low pass filter to on. 

Set the HP 8642 to EXT AC. 

12. Adjust the output level of the Audio Analyzer until the Measuring Receiver reads between 13.4 kHz 
and 15.3 kHz. Enable DVM averaging if available. 

13. Record the Digital Voltmeter reading (DV Ml) and the Measuring Receiver reading (F M1) below: 

DVM1= __ V 

FM1 = kHz 

14. Set the Audio Analyzer to 20 Hz. Record the Digital Voltmeter reading (DVM 2) below: 

DVM2= __ V 
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15. Calculate the upper (F MU) and lower (F M L) limits of the desired Measuring Receiver reading 
as follows: 

DVM2 
FMU = FM1 x DVM1 x .989 = __ kHz 

DVM2 
FML = FM1 x DVM1 x .988 = __ kHz 

16. Adjust R36 (FM Crossover Adjustment) for a Measuring Receiver reading within the limits 
computed in step 15. 

17. Set the Audio Analyzer to 1 kHz. If the reading on the Measuring Receiver is between (F M1 
+ 0.05 kHz) and (FM1 - 0.05 kHz), then continue with <I>M Flatness. Otherwise, repeat FM 
Flatness Adjustment. 

<I>M Flatness Adjustment 

r 
I A6A1J2 

BNC CABLE 

m-
OD 0 I 1

0 

DO o DO 00000 DODD 
0 o DO OOCOO 

O~o o DO 00000 
00 000 DO 00000 -HP 8642A/B SYNTHESIZED 

SIGNAL GENERATOR 

""" 

MEASURING RECEIVER 

RF INPUT @-' -
Figure 8K -11. <I> M Flatness Adjustment Setup 

18. Setup: 

Preset the instruments. 

Connect the Measuring Receiver to A6A1 J2 . 

Set the Measuring Receiver to FM mode and Detector to Average and 3 kHz low pass 
filter on. 

Manually tune the Measuring Receiver to 135 MHz. 

Set the HP 8642 to FREQ 1 G Hz, <I> M and 100 rad. 

Reconnect W20 to A6A1 J4. 

19. Set the HP 8642 to MOD FREQ 20 Hz. Record the Measuring Receiver reading fI below: 

f1 = __ kHz 
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20. Calculate the upper /3 and lower /2 limits of the desired Measuring Receiver reading below: 

/3 = /1 x 50.50 = __ kHz 

/2 = /1 x 49.50 = __ kHz 

21. Set the HP 8642 to MOD FREQ 1 kHz. Adjust R49 until the Measuring Receiver reads within 
/3 and /2. 

22. Set the HP 8642 to MOD FREQ 20 Hz. If the Measuring Receiver reading is within (fl x 1.01) 
and (fl x 0.99), then reconnect all cables and continue with A6A2 Auto Adjust. Otherwise, repeat 
steps 19 through 22. 
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A6A2 AUTO-ADJUSTMENTS 

Description 

8K-38 

See Section 5 for a description of the Auto Adjustment routines. Section 5 should be read before 
proceeding with any auto adjustments. 

Required Equipment: 

Measuring Receiver .......................................................... HP 8902A 
Digital Voltmeter ............................................................. HP 3456A 
Printer ...................................................................... HP 2225A 
Resistor ...................................................................... 500 0.5% 

NOTE 

See Section 5 for Alternate equipment. 

1. Initialize Auto Adjustments Routine: 

Key in: IINST PRESETI 

Key in: ISHIFTllsPCLl @] @] @] IHzl @] @] IHzl 

2. When "ENTER ROUTINE NUM .GaOOO" appears: 

Key in: @] IHzl. 

Follow the prompts on the HP 8642 display to enter the Month, Day, and Year. (See Section 
5 for explanation of key sequence). 

A6A1J4 

~ 
DOD 

o 0 0 DO 00000 DO 
o 0 DO 000000 o DO 00000 

00 DOD DO 00000 0 

HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

TEE 
VOLTMETER (DVM) 

INPUT 

MEASURING RECEIVER ----I 
RF INPUT 

SENSOR MODULE 

Figure BK-12. A6A2 Auto Adjustments Setup 
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3. When "WAITING FOR SET-UP 1 . V24" appears: 

Store Data 

Connect a BNC TEE connector to the MOD OUTPUT port on the HP 8642. 

Connect a BNC cable from the TEE connector to the DVM Measurement Input. 

Set DVM to measure Volts ac. 

Connect a 500 ,0.5% resistor to the TEE Connector and connect a BNC cable to the other 
end of the resistor. (500 resistor is in series with the center conductor.) 

Disconnect cable W20 from the A6 module at A6A1 J4 (967). 

Connect the other end of the BNC cable to the A6 module using an adapter at A6A1 J4. 

Connect a BNC cable from the Timebase Output of the Measuring Receiver to the EXT 
REF input of the HP 8642. 

Disconnect cable W24 (935) from the A6 module at A6A1 J2. 

Connect the HP 11722A to the A6 Module at A6A1 J2. 

CAUTION 

Use a short piece of fiexible coax cable to minimize the strain on A6Al J2. 

Key in: IHzl to continue. 

4. When "UNPROTECT CAL. MEMORY .G24" appears: 

Switch A3 S2 toward the rear of the instrument to unprotect the EEPROM's. 

Key in: IHzl to continue. 

5. When "PROTECT CAL. MEMORY .G26" appears: 

Switch A3 S2 towards the front of the instrument to protect the EEPROM's. 

Key in: IHzl to continue. 

6. When"RECONNECT ALL CABLES .V29" appears: 

Disconnect test equipment and re-install the A6 module. 

Key in: IHzl to continue. 

Key in: IINST PRESETI and wait for "100 MZ 

Key in: ISHIFTllSpcLI @] @] @] IHzl. 

-140 DM" to appear on the display. 

7. When "WAITING FOR SETUP 1 .Z24" appears: 

Connect the MOD OUT output to the AM/PULSE INPUT and FM/PM input. 

Key in: IHzl to continue. 

8. "DIAG DONE HIT MSSGS .V1" appears: 

Press the IMSSGI key to view the message buffer. If "NO MESSAGES .00" is contained 
in the message buffer, the HP 8642 is operating properly. 
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9. Upload Data: 

Switch the HP 8642 to standby. 

Remove the A20 Cal Module. (See Disassembly Procedures). 

Plug the A20 Module on to A3 J3. 

Switch the HP 8642 on. 

Switch A20 SI to the CHANGE position. 

Key in: ISHIFTllspcLj @] [2J ~ IHzl· 

Model 8642A/B 

HP 8642A: When "08 SECTIONS STORED .U610" appears on the display, move A20 
SI up to its PROTECTED position. HP 86428: When "10 SECTIONS STORED .U610" 
appears on the display, move A20 S 1 up to its PROTECTED position. 

Key in: IHzl to end the routine. 

Switch the HP 8642 to Standby. 

Reconnect the A20 module to the rear panel (See Disassembly Procedures). 

Adjustments 



Model 8642A/B Service 

OPTIONAL ADJUSTMENTS 

Low Distortion FM Adjustment 

Required Equipment: 

Measuring Receiver .......................................................... HP 8902A 
Sensor Module .............................................................. HP 11722A 
Audio Analyzer .............................................................. HP 8903A 
Spectrum Analyzer ........................................................... HP 8566A 

1. Setup: 

Disconnect W24 from AllA1 J3. Connect W24 to the Sensor Module. Connect the FM 
output of the Measuring Receiver to the Audio Analyzer and the Oscilloscope. Connect the 
monitor output of the Audio Analyzer to the Spectrum Analyzer. Setup the instruments as 
follows: 

HP 8642: 

Key in: IINST PRESETI 

Mod Frequency .................................... 1 kHz 
FM (Deviation) .................................. 100 kHz 

Measuring Receiver: 

Measurement Mode .................................. FM 

Audio Analyzer: 

Measurement Mode .................................. AC 
Post Notch Gain ................................... 0 dB* 

Spectrum Analyzer: 

Span ............................................. 100 Hz 
Center Frequency .................................. 1 kHz 
Resolution Bandwidth ............................. 10 Hz 
Reference Level .................................. 10 dBm 

2. Rotate R71 and R75 fully clockwise. 

If the Measuring Receiver deviation is less than Dref, adjust R71 counter clockwise until 
the deviation equals Dref. 

If the Measuring Receiver deviation is greater than Dre f, adjust R 7 5 counter clockwise until 
the deviation equals Dre f. 

3. Adjust R71 enough to increase the deviation about 2 kHz. Adjust R75 clockwise until the deviation 
is again equal to Dref. 

Observe the level of the second harmonic on the Spectrum Analyzer. 

4. Repeat step 5 until a minimum of the second harmonic is reached while maintaining a constant 
deviation. 

*On the HP 8903, enter 3.1 SPCL. 

Adjustments 8K-41 



Service 

8K-42 

Model 8642A/B 

NOTE 

As a second harmonic minimum is approached it is recommended that 
deviation changes made (by adjusting R71) be reduced to 0.3 - 0.8 kHz. 

5. After a second harmonic null has been reached, record the second Harmonic Amplitude 
measurement Aharm on the Spectrum Analyzer: 

Aharm = __ dBm 

6. Verify the adjustment by calculating the distortion (Dist) as follows: 

Dist = Aharm - Are! - 40 = __ dB 

The distortion (Dist) should be less than -70 dB. 

Adjustments 
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Model 8642A/B Service 

CHANGES 

On the schemat' 

• In the right hand portion of DIVIDE-BY -1080, locate U 5 and 
remove the active low indicator from the input line labeled pin 
number 14. 

• In the left portion of DIV IDE-BY -12,500 OR 25,000, next to 
U 18B, remove (NOTE). Also, in U22A remove the active low 
indicator from the input line labeled pin number 2. Do the 
same for U22B pinl4, U32A pin 2, and U32B pin 14. 

On the Component Locator: 

• C92 - Use the componl l1t locator wIth the partial component 
locator on page 8K-I04.3. 

On the Component Coordinates: 

• C99 \dd C99 A,l, to the component coordinates. 

On the schematic: 

• C 9 9 - On the left hand side of the schema tic, locate J3 and to 
the right of J3 add C99, lOOp from the main line to ground . 

....... -----~-... ----•.. -----------

revOIJUN87 SS19 
8K -104.1 



Model 8642A/B 

J2 

• 

TPI TP2 

CHANGES TO FIGURE 8K-I04 (2714A AND ABOVE) 

Service 

5519 
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Model 8642A/B 

All Serial Prefixes 

2. 714A and above 

Service 

CHANGES 

On the schema tic: 

• In the extreme left portion of CONTROL LOGIC locate U7B 
and remove the active low indicator from the output line 
la beled pin 6. 

On the Component Locator: 

• C99. - Use the component locator with the partial component 
loca tor on page 8K -106.3. 

/,C\··OIJUI\:8'"' SS 20 
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Model 864 2A/B 

• 

TPl TP2 

CHANGES TO FIGURE 8K-106 (2714A AND ABOVE) 
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B C 

Component Locator 

Ig~1 
~. 

X2 

Jt - I 

U30 

D 

TIHEBASE FREOUENCY 
ADJ . 

, 
A.A2 ····· ·0 IV-I OE-BY-l 080-AND- - ,,6A2 

J2 J' COUNTER SIGNAL SWITCHING 
'.0 

FH LOOP 
135 MHz 

250 KHz 1 
TTL 

~ 
J2 

A6A2 
J1 

I COUNTER ~ 
AUDIO ~ 

TO AEAR 
PANEL 
(J4) EXT. 

REFEAENCE 

SS-SEAVICE SHEET 

COIAP X,V COIIP 
c. C • • CA' 
C2 C. 2 CA2 
C3 C. 3 CA3 
C. C; 1 CA' 
C5 0.3 CAS 
C. C.3 CA. 
CB 0.3 CA7 
CS C. 2 CAS 
C20 0. 2 
C2I 0. 2 FLI 
C22 D • • Fl2 
C23 C.2 Fl3 
C3. C.3 Fl' 
C37 C.2 FlS 
C3B 0.3 Fl. 
C3S D •• 
C.D C.2 JI 
C4I D,3 J7 
C42 0.3 
C43 C.3 l4 
C44 D.3 lS 
C •• 0,3 l. 
CBS C •• L12 
CBS C,2 L13 
CB7 C,2 L1' 
CBB 0.2 L17 
CBg 0.2 LIB 
C9. C •• LIS 
co. C.2 l23 
C9S C.2 l2' 
C97 C.2 l2. 

lO. 

O. 
02 

X,V 
C.2 
C.2 
C.3 
C.2 
C.3 
C. I 
C.3 
C •• 

D. I 
D •• 
D •• 
D. I 
D. I 
0, • 

D •• 
C, • 

D~ 2 
D •• 
D • • 
C.2 
C.3 
C •• 
C •• 
C,2 
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C.3 
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D •• 

D • • 
0, • 

TiOBO 25 I<H2 

... 12. 500 
DA 

~ !3D~~/ , 25. ODD 

45 MHzI 

, 
COUNTER CONTROL ; 
LOGIC AND COUNT CHAIN 1 

1 

COUNT PERIOD 
1 

---'-< 
C0I!NTEO 45 "HZ OR 'floro 

3 FM 
135 MHz 
+ 1080 

5 COUNTER 
OUTPUT 

COUNTER 1.45 MHz 
t aOOTO < • 

• 

J 

TIHEBASE 
OIAGNOSTI~S 

COIIP X,V 
A. C, I 
A2 C, I 
A3 C,2 
A. C,3 
A. 0,3 
A. 0,3 
A7 D,3 
AB 0, 3 
A9 0,3 
AID D,3 , 
AU 0. 3: 
AI2 D.3 ; 
AI3 0. 2; 
AI4 C,3 
AIS C.3 
AI. C,3 
An C,3 
A.B C,2 

••• 0,3 
A4D 0, 3 
A4I C, 2 
A.4 0, 2 
AB5 0, 2 
ABB 0, • 

TI C. 2 

U14 C.2 
U •• C.2 
U2I C, 2 
U3, 0, 3 
U3I 0, 3 
U3S C,3 

XI C.3 
X2 C,3 

5519 5520 A6A2 J, 
r-------------------~'_< TIHEBASE 

12 DIAGNOSTIC 
A6A2 BUS JP 

45 101Hz 
OSCiLLATOA 

>---t---I 61 

DIVIDERS 

A6A2 
J~ 

A6A2 Jp 

A6 ... 2 

HET 
4514Hz 

SAWR 
45 MHz 

10 MHz 
OUT 

r ___ J,<2 2 500 KHz fH 
REFERENCE 

A6 ... 2 
J~ 

5521 Scans by ArtekMedia => 2009 5522 
500 kHz 
IF 
REFERENCE 

Reference Block Diagram 

Component Coordinates 

COIIP X,V COIIP X,V COIAP X,V 

< P/O A6A2 
Sf!: REVERSE SIDE 

COIAP X,V COIAP X,V COIAP X,V 

COUNTER I 8820 TlMEBASE 
ASSEMBLV 

Service !lodel 8642A1B 

Notes : 
.. . L - Each _adule" In ' the '" HP B642-- hll • nine - cl1g1t aodule -ident if testion -coCle. The- first four "digits '·co.pr"ise- the ' 

.odule configuration code . Mhan servicing a lodule, note any changes that apply specifically to its Module 
configuration code . 

2. Xl and X2 are pads on the ciruit board . No connectta." beheen thell is provided , 

3. All circuit boards are manufactured using a hot air leveled process . These boards require extra care ~hen 
replacing co.ponents. Refer to General Service rnfor~ation. paragraph 8-3. 

8K108 

+.v 

-15Y 
EXT REf 

CABLE PLUG 
TO AIA2 Jl 

6ND 

SENSE DISABLE DIAGNOSTIC BUS 
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Model 8642A/B 

All Serial Prefixes 

2c516A and above 

2714A and above 

I"C\".O 1 J U;'I/ 87 

Service 

CHANGES 

On the schematic: 

• In INTEGRATOR, locate U30 and add the active low indica
tors to inputs labeled as pins 1,8,9, and 16. Directly below the 
control block for U30, in the element with pin II as the input 
and pin 10 as the output, label the inside with a 3. This indi
ca tes that an active (low) control signal on the line labeled X 3 
(pin 9), turns on the switch. Label the element with pins 15 
and 14 with a 4. Label the elemll I with pins 6 and 7 with a 2. 
Label the element with pins 3 and 2 with a 1. 

On the schematic: 

• 1111 - In INTEGRATOR, add the symbol for an operational 
amplifier (same as U 31 Band U 31 C) anywhere in the white 
space. Designate it U 31 D. Number the pins as follows: Pin 1 = 
Output, Pin 2 = Inverting(-) input, Pin 3 = Non-inverting(+) 
input. Connect pins 1 and 2 together, and connect pin 3 to 
ground. These connections are made on the circuit board by 
Wire Jumpers. 

On the Component Locator: 

• L 14 - Replace L 14 with R69. 
• L1 7 - Replace L1 7 with R 70. 

On the Component Coordinates: 

• L 14 - Delete L14 and add R69, C 1. 
• L17 - Delete L17 and add R 70, C 1. 

On the schematic: 

• L 14 - In TIMEBASE DIAGNOSTICS, delete L 14 and replace 
it with R69, 215 ohm. 

• L 17 - In EXTERNAL REFERENCE DETECTOR, delete L 17 
and replace it with R 70, 215 ohm. 

On the Component Locator: 

.. C92. - Use the component locator with the partial component 
loca tor on page 8K -108.3. 

SS21 
SK-I0S.1 



Model S 6 42A/B Service 

TPl TP2 

CHANGES TO FIGURE SK-IOS (2714A AND ABOVE) SS 21 
SK-IOS.3 



P/O A6A2 COUNTER/TIMEBASE ASSEMBLY (08642-60102) r-- -- -- -- -- - - ---- -- --
I 

PULSE GENERATOR 

U21B 
U14B 4 

j>Ii NC 

~S f.L- NC 
U2\C 2 0 

,.a. NC ~: i--L- NC 
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INTEGRATOR 
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Figure 8K-ll0. SERVICE SHEET 22 INFORMATION 
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ASA2- -0 I V-I DE-BY-l 080- AND- -- -
JA COUNTER SIGNAL SWITCHING , 

1.61.2--- ,.-- ---- -. 
J2 

FM LOOP 
135 101Hz 

250 KHz 1 
TTL 

~ 
J2 

1.6 ... 2 
J1 

COUNTER ~ 
AUDIO ~ 

TO AEAR 
PANEL 
(J4) EXT. 

REFERENCE 

S5-SERVICE SHEET 

COMP X,Y COMP 
C7 B. 2 J2 
CIO O. 2 J5 
CI1 0. 2 JB 
CI2 0.2 JB 
C13 o. 2 Jg 
CU o. 2 
CI5 0.2 11 
C16 C. 2 L2 
CI7 B.3 L' 
CIB C.2 L7 
Clg B. 2 LB 
C24 C.2 L9 
C25 C.3 L10 
C2. C. , Lit 
C27 0.2 L1 5 
C2B 0. 2 LIB 
C29 o. I 
c'o 0.2 " C" o. I " C'2 C. , 05 
C" 0. 2 ,. 
C34 0.1 Q7 

C'5 o. I 'B 
CA. B.2 
CA7 B.2 R21 
C4B B. 2 R2' 
C49 B. I R24 
CBO 0.2 R25 
CB' B. 2 R32 
CB4 B. , R" 
C92 a. I RlA 
C9a O. , R35 

'3' 
CRB 0.2 R37 
CRiO a . , R'B 
CAi2 B.2 R42 

RA3 

X,Y 
A.2 
C. I 
c. , 
O. I 
0.1 

0.2 
o. , 
0.2 
C. , 
0.2 
D. , 
0.2 
B. I 
B. , 
B.2 

o. 2 
O. , 
a.2 
0.2 
C. 3 
0.2 

0.2 
0.2 
B. , 
B.2 
B.2 
C. , 
C. , 
O. 2 
D. I 
O. 2 
0.2 
0.2 
0.2 

, 
, , FM 

:' 1080 125 KHz COUNTER CONTROL I 135 MH'Z 
f lOBO .J.. LOGIC AND COUNT CHAIN I 

712,500 I 
OR ~ 10 Hz/ 

i 25. 000 AUDIO COUNT PEAIOO 
I , ---'-< 

-45 IoIHzl 

5 COUNTER 
OUTP UT t WOIO COllNTED 45 MHz OR AIIOIQ 

~C~OU~N~T~ER,,-;-,A~5~M~H~Z __ --,.-~: c 

5519 5520 

J 

TIHEBAS£ 
DIAGNOSTICS 

COMP X,Y 
R44 B.' 
R.5 C.2 
R46 C.2 
R67 B.2 

T2 C. 2 

V. C. 1 
V12 6.2 
V13 C.2 

YI 0.2 

, 
I 
I 

1.6 ... 2 
J' 

r-------------------..... '-< TIMEBASE 12 DIAGNOSTIC 

45 HHz 
OSCILLATOR 

>------,r----I 6) 

... 6 ... 2 BUS JP 

1.61.2 
J1' 

.1.6.1.2 

HET 
45 MHz 

SAWR 
45 101Hz 

10 101Hz 
OUT 

.-__ JI(2 2 500 KHz Flo! 
REFERENCE 

5521 Scans by Artekmedia => 2009 5522 
500 kHz 
IF 
REFEREMCE 

Reference Block Diagram 

Component Coordinates 

COMP X,Y COMP X,Y COMP X,Y 

." 

'" '" '" A 
II 

~ 
~ 
~ 
oq ,., 
.Q 

~ co 
" C/) 

< P/O A6A2 
SEe AEVERSE SIDE 

COMP X,Y C(),fP X,Y COMP X,Y 

COUNTERI SS2 1 TIMEBASE 
ASSEMBLY 

Service Mode I 8642MB 

Notes : 
. .. L "' Each--aodu)e -in- -the -HP--B642--has a nina digit ' aodu le- lClentif icetion--code-:-- TM 'first"'fOur-- digits '·c'ollipr"ise··' th"e-'-" ... 

~odu18 configuration code . When servicing a .odule, note any changes that apply specifically to its module 
confi guration code. 

2. All circuIt boards are .enufactured using a hot ai r leveled process. These boards reQuire extra care Nhen 
replacing co.ponents. Refer to General Service Infor.at lon. paragraph B-3 . 

3 . A6Fl2 is an arr ay of feedlhrough f i llers passing through the center of the _odule to .ake connections 
between two (2) printed circuit boards. 

8K-110 

A6A2 
03- 07 

TOP VIEW 
4 (EI 

" ",,0,"", 
21CI 

SchematiC General Information 



P/O A6A2 COUNTER/TIMEBAS~E~AS~S_E~MBLY (08642-60102) 1-- --- -- -

I 
~ 

TUNE 
"OlT~ 

21~ 

OSCILLATOR 
DISABLE (SHITCHEO) 
21 AT 

POHER SUPPLY 
A~~ 

21 ,,"'A.t 
- 5 

L __ 
SERlAL PREfIX: C!427A 

45 MHz OSCILLATOR 

08 

CIS I" 
4,5-20, ~1"'0 

45 MHz 
C14 LEVEL 

r C12 
~ 6e, 

LI 

Cl3 
6.8p 

D. !3 JJ 
O.D1jJ Yi ADJ. 

A23 l UI--J"---eA-,-ftlI,l!;J+r---+ L2 

3480 L3 30n 

ell ,r 
'"O1" ~ 

2.7 J.l ~+15V 1Ft) 
ClO 

~',D'" 

L 

POWER SUPPLY AND GND 
,------- +15 '1 (F1) 

Ir------ +5'1 (f2 ) 

-15'1 (Ft ) 

1'------- -,5V (") 

--

BUFFER AMPLIFIERS A3B 
,47 

033 

R37 R36 
825 17BO 

L1D 
0.56 JJ 

~ 1:30 
I t 47 0, 

03-. 4 

3'!LY\.!:oh' C34 , 'l'r--.......... --'"K 
0 ,0'" ~ 

I 
19 C29 
O.S61l 22p 

ceo * 
0 , '" ~ 

A35 
S.H:: 

t------1 C2B 
I ~ 470p 

0.6"" 4 

~ 0 , D'"~ C27 

2~P I A43 
4220 R42 

~ 3160 La R21 
O.SS,U 51. 1 

~ 1:26 
I ~ 470p 

g9g,Ai * -l~V (Fi) 

0&:p 4 

3\!:, r C25 
A3 4 ~ V 22p A33 

PHASE 
DETECTOR 
INPUT 

~21 

45 101Hz 
6 190 .1 .47 k 

-15 '1 (F4 ) l 7 e17 I I:OUNTER 
0.56 U O.D i J,J 45 101Hz 

~--~~1 =---~--~19 

A2 ' 
51.1 

~CB4 
Scans byJ!ctekMedia => 2009. - 15'1 ( 4) ... ~ 5 . 8 JJ 

DOUBLER 
12 CRi D 

3 t:l\ 

"'" 
2 

II 4 

V 
~ 

5 
C~ 
'-'" 

-- --

90 MHz 
BAND PASS +5V (F2) 

AMPLI F I ER,,-_-+ 

A45 

C4B 
30p 

L16 
0 .1/.1 

~ ____ -r ______ ~~~ __ -jt-_'1'6rD~ ___ Ol~t(-n2 T" 9 0 101 Hz ~r,.... 

C" ~ 4 
10p A46 

L15 
2.2/..1 

A32 
51. :I 

1960 
R44 
'96 

T C47 
t:l 1000p 

046 10, 

I C83 t lO Op 
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DIVIDE-BY-9 
+5V (F2) 

90 MHz 

A67 
14 .7k 

'5 + 

cr - 8 1 Z2 
DI V 9 

...,1Q + 

C1- 9 

~l 
A25 
1k 

T Z3 

- - -----

EeL/TTL 

VEE 

r 

2, " f-"'2 - ---, 

3 

7 

VAEF f'i*-

C7 

0,'" ~ 

-- -- ---, 
I 
I 

I 
I 
I 

J.I '2" HET 45 MHz 

9 ~"5 
I 
I 

J ~2B SANR 45 HHz 

~ 
~25 

i TTL BUFFER 

I 
I 

TO REAR PANEL 

10 101Hz 
'5V (F2) r- BAND PASS ~ 

'l'C24 FILTER 

J51 '23 iO MHz OUT 

~ ~ 
USB ~O . otll L11 C49 

, ';.' .;;";.;"':..;._.,.. __ 3"l1' 14", 21. 9 IJ iiiLP , '17 1 

, 

" ~ 
~ 

0 -, 

~ 

U6C 
+----"15 »>,,6,---+ 

U6D 
+--~9"i -::;,.,te!...--+ 

U6E 
'---'-''-I~ 10 

DIVIDE-BY.,.20 
U13B 

CTA 

rt----""4"'1cT .. O 

+5V (F2) 

'" n, .. IIUN 

Static Sensitive 
Devices 

I 
I 

I P /0 08642-
I 60001 

t---';1, ClB r/OA6m ~ 
U13A '6 ~ 0,'" " j )N..QTI~_, 

1:1- 0 500 kHz J2 ~ ~~ 

500 kHz FM 
REFERENCE 

DIV 0 

{O~NC 12 + C1 ~NC 

15 .. OJ.V 2 13 

r CT~ I ' 1 
r-----....;...;.;.;..;;;;;io---'--(2 ~ 

r4'l~+ ::::~ 02r~3l.--f I ! li -.: :. -j 
{D~NC I 5DO kH, IF 

Nc...i! .. CT ~NC 500 kHz .16 "28 REFERENCE 
2rL-NC L-------....;;..;;.;.;..;~-_fi_~ ~ 30 

~23 

2P"---f-I 

Pj 
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Figure 8K-112. SERVICE SHEET 23 INFORMATION 

E1 lOADED 
ON 07 SASE 

" 

TP7 

fH CROSSOVER DC FM eTR 

LtD HOUNTED 
ABOVE A92 

TP6 

B 

ADJ. FRED. AOJ, 

TP5 
PM CROSSOVER 

AOJ. 

TPl 

Component locator 

TP8 TP2 

C 

GAIN 
A~J. 

U2. 

TP. 

Jl " I 

"' 

J5 

D 

F. 

,. 
CONTROL 
LINES 

COUNTER 
CONTROL 
LINES 

A6A! 
J. , 

>q 
A6A! 
Jl , 

2 
I 
I 

3 

AUDIO FOR OUT OF LOOP 
ISHAPER I ANGLE FH/PM SELECT BANDWIDTH-

MoiiuLATIDN AND I 

CROSSOVER ANGLE MOO 
IN LOOP , B.t.NDWIDTH 

SEAIAL OATA 
INTEAFACE 

OCFM 
REFERENCE 

5524 
A6A 

250 kHz J~ 

A6A! F. 

Q>-L& 
A6A 
J2 

1 

1 

500 kHz 
REFERENC 

,. 
E 2 :f 

SS-SERVICE SHEET 

COMP X,Y COIoIP 
G2 A. 1 G56 
C. A.2 G57 
C5 A.2 C58 
C6 A,2 C72 
C7 A.2 C73 
C8 A,2 C74 
Cl. A,2 G75 
C11 A.2 C77 
C12 A,2 C7. 
C13 A, 2 CO2 
Cl' A.2 C83 
C15 A.3 C"' 
C16 A.3 CB' 
C17 A.3 C'6 
C18 A.3 G'7 
C2. A. I GB8 
C21 A. 1 
C23 A.2 CR1 
C25 8. 1 CR2 
C26 A.l CR3 
027 0.3 CR. 
C28 0.2 CR. 
C3. 0.2 CRiO 
C31 0.2 
C32 0.3 El 
C33 0.3 
C34 0.3 FLl 
C3. 0. 1 FL. 
C47 8.2 FLU 
C.8 0.3 FL12 
C49 B.3 FL13 
C •• B.3 
C51 8.3 Jl 
C52 8.3 J2 
C53 8.1 J3 
C5. 8.2 J. 
C55 8.2 J. 

REFERENCE JJ25 
!!l. OIVIDEA .,?f 

A6Ai IT--~ 
"6Ai 

~ If~:·1 
J3 , 

~ 
FM LOOP 
OIAGNOSTlCS 

, 

F 

A6Al 
JI 

f----~26 

FH 
LODP 
OU1PUT 

FH LOOP 
OlA6NOSTICS 
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X,Y COMP X.Y 
8,2 '3 A,3 
8,3 
8,3 L1 A,2 
A, 1 L2 A. 3 
A,2 L3 A,3 
8, 1 L' 8, 1 
8,3 L7 0.2 
0, 1 L9 0.2 
0,2 
A,2 ., A.2 
A, 1 02 A. 2 
A, 1 03 A.2 
A. 2 O. A,2 
8. 2 .6 8. 2 
0, 2 07 B,2 
0. 1 01. 8. 3 

.11 8,3 
A.2 015 0,2 
A.2 
A.3 R1 A.2 
A.3 R2 A.2 
8.3 R3 A.3 
A.2 R. A. 2 

R5 A.2 
8.2 R6 A.2 

R7 A.2 
0.1 R8 A.2 
D. 1 RI. A.2 
D. 1 R11 A.2 
D. 1 R13 A.2 
D. 1 Rl5 A.2 

Hl6 A.2 
0.1 R17 B. 2 
A.l Rl8 B.2 
A.l R2. A.2 
8. 1 R21 8.1 
0,2 R23 ..2 

Reference Block Diagram 

Component Coordinates 

COIoIP X.Y COMP X,Y COIIP X.Y 
R2. D. , Ul 0, 3 
R25 0.2 U' 0,2 
R26 0. 2 U' 0,2 
R27 0,2 US 0,3 
"8 0,2 U6 0,2 
R2. 0,2 U9 8,2 
R3. 0.2 U11 8,3 
R31 0.2 U22 C, 2 
R5. 8,2 U23 A, 1 
R51 8.2 
R52 0,2 
053 8,2 
R5' 8,2 
R55 8,3 
R56 8,2 
H57 8,3 
R58 8,3 AS. B,2 
R6. 8,2 
H8. A,3 
HB1 0,3 
R85 8,3 
RB6 8.3 
R91 0. 2 
R.8 0,3 

TP7 8,3 
TP8 C,2 

P/O A6A2 
SEE REVERSE SIDE 

COMP X,Y COIoIP X,Y COUP X,Y 

COUNTERI 5522 TlMEBASE 
ASSEMBLY 

Service 
Model 8642MB 

Notes: 

- - 1-.-Each- lJIodu lll-in-the- HP- e542- has-l- n i n.- CI i gi t - .odu le- indent·l ·f.1 eat-1on- code .. _The_f.1 ~It-four_dl 9 its_co III r-lsa- th _ _ 
.adule configuration code. When servicing I lDodule, note any changes that apply specHically to H~ d I • -
configuration code. mo U II 

2. Feedthrough filter outer body Must be soldered to the shielding in the area Where shielding 1s notched . 

3. A6FL2 is an array of feedthrough filters passing through the canter of the .adule to make connections 
between two (2) printed circuit boards . 

4. Do not toucn guard trace on 80lder Side of board Nith solder iron. 

5, All circuit boards are manufactured using a hot air leveled process. These boards require extra care When 
replacing components. Refer to General Serv ice Information. paragraph B-3, 

BK-112 

A6Al 
K3 

TOP VIEW 

I ~ : I 
• 

H,5V +5V -5V 

3 "'I 

A6Al 
06.07 

TOP VIEW 
.. {El 

• 

21CI 

1 (CASE) 

CABLE PLUG 
TO AUI JI 

'NO 

TAkE 
READING 
STROBE 

F. 
OAl" 

cus 
8US 

Sch •• tic General Information 

2 

A6A I 
U6 

TOP VIEW 

• 



Service 

All serial prefixes 

2550A to 2751A 

2824A and above 

rev. 28JUL88 

Model 8642A/B 

CHANGES 

On the A6AI schematic: 

• C13, R4, R5 - In VOLTAGE CONTROLLED OSCILLATOR, 
change Ci3 to 3.9p, R4 to lk, and, R5 to lk. 

• C4 - In the block VOLTAGE CONTROLLED OSCILLATOR, change the 
polarity of C4 to the ground side. 

On the A6AI Component Locator: 

• A6AI - Add LlO above U21 and to the right of R92. Add C25 above Q7. Add 
C89lJetween C38 and R32. 

On the A6AI Component Locator: 

• C90 - In grid location (A,l) add C90 to the left of C2 and just above CRlO, 
rorrowing the contour of the EMI strip. 

In Component Coordinates: 

• C90 - Add C90 A,1. 

On the A6AI schematic: 

• C90 - In the VOLTAGE CONTROLLED OSCILLATOR, add C90 from 
+15V(FI) to ground and assign it a value of .luf. 

On the A6AI Component Locator: 

• C90 - In grid location (A,l) add C90 to the left of C2 and just above CRIO, 
rorrowing the contour of the EMI strip. 

In Component Coordinates: 

• C90 - Add C90 A,1. 

On the A6AI schematic: 

• C90 - In the VOLTAGE CONTROLLED OSCILLATOR, change the value of 
am to .22uf. 

S523 
8K-1l2.1 
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P 10 A6A 1 FM veo ASSEMBL Y (08642-60101,--) __ 

.- - - - -r.~-:--'~ "H:==-=-=-~ __ ---;-:;:-~-;-~~~;'-;;:-:::~~~~~:-:::-:::=~~=~:::-:::-:::-:-:-:-;-~=-=-~-_~-=--=--:_-_-_-=--=--:==_-__ -____ -_-_-_-_-_~-=-_-_-_~~-=--:=_-_-_~-:===_-_-__:~~~~~=-=-=-:-:-:-:-::-=-=-:-:-:-:~:-=-=~~~~~:-=-=~~~~=-----~====-----~ PIO (08642-60101) I .. ".. .. i r -Pic A6FL2 --l 
I I r(tiPU.JL _ , 2~O kHz 

J5 TTL 

I fM REfERENCE PHASE DETECTOR egr~A:~F VOLTAGE CONTROLLED OSCI LLATOR I) ) ~ I I ~ I >------® 19 

I DIVIDER 1+40-",,-<1 I INTEGRATOR S b Art kM d' 2009 ~L ~- - ---~ J 24(Hx1 cans y e e la. => ! , r-DIYIDE BY 2---.. ,5VIF.) .....--OUTPUT DRIVER_____ _ - +15VIFI) ~~3- -- --
+5V IF21 P:C2B HIV (F.t) nk CR10 et3 ~~5 . 4P CR 2 CRS : - - - - --, 

I t-, r- DIVIDE BY 2---.. O.OIU 01 3.3p , '"' '-..... -J 
I ,),C27 • U2A .. C50 t----1.fiH.) '" 

I *O.I~ __ ...l11~2U~IB~1 9 125 kHz .......... !O1 ~"-" ____ ~ ng3gl~ :~~o O.01B~ ~9 \!l ~~"SITI'ITV ... ----. I I 
500 kHz I / 2U1A I' ~ 10 f-!--....:....:: ... ~-.;....-------i---'34 CI 'NSlE "DO IC020 *' ~.1 ADJ. i I 
FM REFERENCE P 0 10 I..:" __ ..... _-I-_,,"'-j) 13 " JJ ~ J5 3 r C1 R t5V F2) .----~ INSIDE 8N R50 RSS RS A7 • (;. ~1\ i I 
22 \!A.I1---~12>-'-~ ..... +--~....::...cACJ ~ : ~ ~ LS_-,., ~ ".-p.§..-NC A2.o1 24 HY>-__ -=-"'IS"'.-=2\+C-=: .. :;.:· 2~k tSOV(F1) g~6P 316 316 ~~n CR4-qf) "tf/CR3 L3 i 

I ~ s f>L ,--_...J r- C3! 5" + .--- ... , -- DeFt.! SWITCH --~, Q3 .... QC' ~4 I~ 
,- L---=...J U4B 1.. O _ '~ 01§ VO.O I~ +,5'IFi) C51 ......._.., t----1>--...I.r-{ot *IOOOP ( POWER SPLITTER 

I :p ,~ 15 :r 0 . 01~~ 055 C1 A3 \( I 
I v ~ ~ij~o hC5. 2310 13p T " .ek +--il............ ct. C15 .-- I U23 ~ I 

U2B U9 To.I~ -.1 v C11 lOp ODD CIB T 
fM LOOP A52 ASS '9 r ... ) flBO R4 1000p RS T 1 P asop * I ~'~'II::~~9--~----i---+--~-~---~---_--~c~:~~~~~I~·,·~·2~k~---~-~:~~'8'Ql~ 01~~_~ ___ j'i=:B __ ~-:~1~3L~----~--~~1~251~.~I-c-,-.-~I~ 17BO .,eo V ,_~"~ ___ ~2~g'~~J21 

I I 0 023 O. OI~ f .-- -~ 051 C52, l I CI7 * t--------+---+-----.;~--=-----..;.' ----..!.j > B 
,"Vl(F2) ~i:S~_.J!!.BI---i------1 2370 '9 -t5V(F4) 4 5 I ~C5a 90.9k 0.151.1 ~ '~TP7 ~ 1000p 1000p * r 

I RBI '~~k C51 mo * '5p '5' (Ff) : RB5 mop ~ 02 * ;~: , ~(]r417 m I 
I 'k ABc 22p ) lOOk I ~Jt'---1I--" __ ~ I -* I 

L 2 ABO !~~5 + C5515VIF1) fl=C53 CA9 -1 _oJ r +1 c.. ~ ~ Tg~~l1.1 
• ____________ :3 _____________ -' 21.5k V ~O _ '~ ~ 10~ -'5V IFYlo . l~ 2 K3 :~~O 1C1S .~ IO~ i 3 C12 I CB3 V I 

! . T 1000p A2 I 0 _ 0'~+ TO . OI~ 
I SHIEl.OED V -i5V IFf) It '9 '9 

r--: - - - - - - ~ DCFM +5V IFl) I ~ 
I I PIO A6A2 eOUNTERITIMEBASE I SElEGD-ff.T B Scans by Artekmedia => 2009 i, 010 OB 
I I ASSEMBLY (08642-60102) I I SOLATl ON AMPLI F 1 ER 24 HZ 7' 2150 IK 
I I ,- - - - =-1 I • UllB ' 1- , ANGl.E MOD I CB4 RU 
II p/o I ~M 135 MHz 1 135 'OUTSIDE Bill 11 O. D1U T 3B3 ~ 

125 kHz J5 .1080 FM l.OOP 135 101Hz J~HZ ~~gop :~~ 24 IA )-______ --' "0' I :!:~B5 

I 
I 

I pic . 

"1 +50V ~ ~~ 

POWER SUPPLV AND aND 
+50V (F 1) 

I 
+50V 1Ft) 

~O.01U 
H5V 1F1) I~ ~"'"'!....:.I-I::::;;::: J, CBB 

2. +15V ~ 
3. 

1 HSV (Ft) 

..... --------~..:!::-.+-..... ~! ' !" "® ~ +F-iI""fi~-~--:-on-<J!>-~-2~':':pllf ':':0'-~7-'''¥P>-4-3-'''':-~'''~---!--l'**-:li:~:" i i _""".'0<, 

~ ...... -- -- ...... -- -- ... -~ 06~~3L--r~'~~~~0~--1~0*00~P----'----------4~-----------------------4---;:::::::::::::::::::;:::::::;~: :::::::::::::::;::::~.-------~--------------~;:::::~: :::::;:::::;::::::::::::~~ .... 4 I 
I 
I 

,---- +5V REGULATOR/FILTER ~ '.B U5 

t:-3~4~'~~~-=~==~~~~;r~~ 1 ... T +5V(F4) 
~ j A15 0" OUT-Of-LOCK DETECTOR FM LOOP DIAGNOSTICS INTERFACE 

10 68 .1 

POWEA 
SUPPLY I 
AND GHD 5, +5V @l-~------<I~--

C32 -t +1,* C33 .).3 t ~ C34 
4 . 7UT 4.7p v T10 U 

V '9 -t5V IF1) 
RiB n~B6 
1960 ~o . 01j.l 

+5V.IFH 
U22 :1:1. 

MUX SO ~ Eo"} HUX 64 {1ITL,;.tt--< G. ~--"'''--=-~::;::: "v IF'I 
G 1 

l 7 
3'~ 

+--...;;=....,..~--- +5V IF21 
+ cn +tCB7 

t5V (F2) 

A2' 
5110 

S';jl.rm:ECT LINES +5' IF2) 24 IB ). 51 i' Q 
'28 U6 .,,- 3 I ,",52 9

6
, 

-t5V (F2) 

FM LOOP 
W204 OUTPUT 

1135 cu 32 
(135 MHz 2. 4 ClB.) 

rJ ~c ______ ~>--~5~,~. '~k,--__ ~>--_____________ ~~~>5_'_'0-l __ ~ __________ +-________________ !-____ '--________ ~"~,~~. --~ 

J C36. +' '5V IF2) ~,--, I NC { 14 0, '---------------------------------------------------------------------------------------------__ ------------------------~~_< 'O ~v .. _03_'-i \ . '" 2 "3 +5V (F2) 237 0 

~33U VS3/J ... I U) FM l.OOP 
P/O I.., 1 DIAGNOSTIC 

J.f BUS 

2 .>-t~t-®9 

B. I -5V 
9. 

iD I : -15V Ifl) 

.. I -15V 3,.,1--------.... 1-- -I5V (F'I 

,2·1: I 14. I 
16. GHD GND 

~L .... 1- -~-----------1 
SERIAL PREFiX: 2.4'2'iA - - - - - -
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Figure 8K-114, SERVICE SHEET 24 INFORMATION 

FM 

El lOADED LiO MOUNTED 
ON D7 BASE ABOVE A92 

A hA 

• TP7 
J 
TP6 

I 

B 

-- ----- ----------- - - ----- - - - --- - ------ ------

CROSSOVER DC FH CTA 
A~J. FREQ. ADJ. TP' 

~ 
\ PM 

CROSSOVER • TP5 A~. 

\ 
\ \ I 
J.t )" .I. 

Component locator 

SHAPE 
ADJ. TP3 

SHAPE TEST CfJ GAIN T~ST J SAIN 

'~/ J/Y 

'- ~~I~-
.. '\ I <46 ~\ 

C60 J \ 

J' 

\ U'9 1~1ill. ("\r.J@~ '--\--\------' ® \VEJ~ 
\ \ 

~ 'e 'e 
TP8 TP2 TP4 

C o 

• I 

, 

I , 
i , , 
; , 

/ 

I 

FM 

F. 
CONTROL 
LIN ES 

COUNTER 
CONTROL 
LINES 

A6A1 
J,' 

>-q 
A6A! 
J' , 

2 
I 
I 

3 

AUDIO FOR 
ANGLE FH/PH SELECT 
MDDU All ON ANO 

CROSSOVER 

SERIAL DATA 
INTERF ACE 

I 

OUT 0ioiOOP i SHAPER I BANOWI TH 

ANGLE MOO 
IN LOOP 
BANDWIDTH 

OCFM 
REFERENCE 

5524 
'6' 

250 'H, J5 

A6A1 FM '6' J>L& J2 
50 0 kHz 
REFEREN C 

FM 
E 

J 5 
2 

55 - SERVICE SHEET 

COMP X,V COMP 
C3B B. 1 K2 
C39 B, 2 
C4t B.2 LB 
<42 B.2 LtO 
<43 8, , 
C44 B.3 09 
C45 C, , 0'2 
C.6 C. , 013 
C50 C,2 014 
C51 C. , 
C62 S.2 R32 
C53 C. 2 A34 
C54 S. 2 A35 
C55 S. 2 A35 
C55 B.2 A38 
C5S C, , R39 
C59 C,3 A40 
C70 O. , A4t 
C71 0.3 R42 
C75 C.3 A43 
C78 0.2 A45 
CBO S. , A46 
CB9 S. , A47 

A'8 
CAS C,3 R<9 

R62 
FL2 D, , A53 
FL3 O. , A6' 
FL4 O. , A55 
FL5 O. , A56 
FL6 O. , A57 
FL7 O. , A68 
FLS O. , A59 
FUO O. , A70 

R7' 
JI 0, , R72 

A74 

, 

, 

X,V COMP X,V 
C. 3 A75 C. , 

A76 C. I 
0,2 A77 O. 3 
B. , A7B B, , 
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Service Model 8642A/B 

Troubleshooting 

A7 TROUBLESHOOTING INFORMATION 

Before Proceeding With Module Troubleshooting 

• You should have confidence that A 7 is the faulty module based on the results of Module Level 
Diagnostics (MLD). 

• Open the manual to the foldout on page 8L-100. There are 3 diagrams of the A 7 module. One 
of the diagrams is titled Simplified Block Diagram. It is intended to be used to understand the 
operation of A 7. (There is a brief discussion of the circuit operation on page 8L-3). 

• Open the next foldout on page 8L-101 (BD9). There, you will see a more detailed Block Diagram 
of the SAWR loop. This Block Diagram is meant to be used during Checks 1 and 2. Notice 
there is one assembly shown, A 7 AI. This assembly is shown on two Service Sheets, SS25 and 
SS26. 

• The objective of Troubleshooting Checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The Check!' are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated, refer to the Component Level Repair Directory. There, you will 
find information useful for locating faulty components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustment Procedures can be done, and the HP 8642 then re-tested to see if 
the specific failure condition still exists. At this point, if repair is necessary, Module Performance 
Checks may be helpful to pinpoint a failure condition in the module. 

Overall Equipment List 

Signal Generator No.1 ........................................................ 45 MHz, 8 dBm 
Signal Generator No.2 ........................................................... HP 8642A/B 
Oscilloscope ...................................................................... HP 1980B 
DVM ............................................................................ HP 3456A 
Spectrum Analyzer .............................................................. HP 8566A/B 
HP 8642 Bench Service Kit ....................................................... HP 11802A 

8L-2 Troubleshooting 
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Essentials of A 7 Module Operation 

Refer to the Simplified Block Diagram opposite the foldout on BD9. The A 7 Module contains one 
phase locked loop circuit. The phase locked loop employs a sampling PHASE DETECTOR which enables 
the circuit to lock to multiples of the reference signal. The SAWR Oscillator Select Lines, SAWR A and 
SAWR B, are decoded to select one of three Surface Acoustic Wave Resonator (SAWR) oscillators. The 
decode circuitry is shown on SS26 (see OSCILLATOR SELECT). Each oscillator frequency is a multiple 
of 22.5 MHz. (The SAWR 45 MHz timebase signal divided by 2). 

The SAWR Oscillator Output is the UHF reference for the All Reference Loop Module. Depending on 
which ofthe three oscillators is selected, the SAWR Oscillator Output can be 742.5, 787.5, or 832.5 MHz. 

See the A7 Module block diagram (BD9, page 8L-IOl) for further understanding of the A7 Module's 
internal operation. 

Troubleshooting 8L-3 
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CHECK 1: A7 PHASE DETECTOR/INTEGRATOR CIRCUITRY (5525) 

NOTE 

Use the Module Test Point/Adjustment Locations diagram on the foldout 
opposite BD9 to locate test points on A 7 Ai. Test point designators ( GD ) 
will be used when applicable. Points not located on the Module Test 
Point/Adjustment Locations diagram can be found using the Component 
Locator diagrams opposite SS25 or SS26. 

Essentials of 5525 Circuit Operation 

Service Sheet 25 shows the RF TO TTL TRANSLATION, PHASE DETECTOR, INTEGRATOR, LOW PASS 
FILTERS, LOOP LIMITING and ISOLATING AMPLIFIERS, SAWR LOOP DIAGNOSTICS, POWER SUPPLY and 
GND circuitry. 

The RF TO TTL TRANSLATION circuitry, translates the 45 MHz time base signal to a TTL signal and 
then divides it by two resulting in a 22.5 MHz TTL signal. 

The PHASE DETECTOR circuitry produces a 22.5 MHz comb signal in the PULSE TRAIN GENERATOR, 
which is used to drive the SAMPLING MIXER. The other input to the SAMPLING MIXER is the output 
from one of the three Surface Acoustic Wave Resonator (SAWR) oscillators from SS26 through the 
LOOP LIMITING and ISOLATION AMPLIFIERS. The output from the SAMPLING MIXER is an error signal 
generated by the difference in phase between the SAWR oscillator and the 22.5 MHz harmonic of the 
same frequency. 

The INTEGRATOR circuitry integrates the error signal and outputs a voltage of the same sign and 
proportional to the phase difference between the SAWR oscillator and the 22.5 MHz harmonic. The 
INTEGRATOR has two bandwidths, 700 Hz when the loop is locked and approximately 10 KHz when the 
loop is unlocked. This allows for fast loop acquisition when switching to a different SAWR oscillator. 

The LOW PASS FILTERS remove unwanted sampling products from the SAWR oscillator tune voltage. 
Two bandwidths are used. A 6.6 KHz low pass filter is switched in when the loop is locked. It is followed 
by a 20 MHz low pass filter. The output from the filters goes to SS26 and is the SAWR oscillator tune 
voltage. The LOOP LIMITING and ISOLATION AMPLIFIERS amplify and limit the SAWR oscillator output 
(SS26) and isolate it from the SAMPLING MIXER. 

The SAWR LOOP DIAGNOSTICS sense three points for an out of lock condition; 

1. If the 45 MHz signal at A 7 AIJ2 is not received by the phase detector, an acquisition signal will 
be present at U9 Pin 7. 

2. If there is a difference in phase between the two phase detector inputs, a beat note will be at U3 
Pin 6. 

3. If the UHF Reference loop IF signal (output from the LOOP LIMITING and ISOLATING AMPLIFIERS) 
is not present, this condition will be sensed by the Loop IF sense line. 

If one of these conditions exists, Ull (one shot multivibrator) will hold the out of lock line low through 
U8B for 10 ms. The out of lock line also changes the bandwidths on the INTEGRATOR and LOW PASS 
FILTERS THROUGH U10. The out of lock line will stay low until the out of lock condition is resolved. 

The POWER SUPPLY and GND circuitry filters and de-couples the power supplies for the A 7 SAWR LOOP 
ASSEMBLY. 

8L-4 Troubleshooting 
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Description of Check 1 
The first test of Check 1 verifies that the power supply voltages on the A 7 Al circuit board are correct. 

Then, the operation of the Phase Detector, Integrator, and related circuitry is tested using signal 
substitution to simulate a difference in frequencies being sampled at the phase detector. 

The last test is the SAWR Loop Diagnostics. This test also uses signal substitution to simulate out of 
lock conditions. An Oscilloscope is used to observe the integrator and diagnostic lines during out of 
lock conditions. 

Required Equipment: 

Signal Generator No.1 * .................................................. 45 MHz, 8 dBm 
Signal Generator No.2 ...................................................... HP 8642A/B 
Oscilloscope ................................................................. HP 1980B 
DVM ....................................................................... HP 3456A 

*The 45 MHz signal from A6A2 J8 (W28) can be used if A6 passed MLD or is known to be good. 

Test the Power Supplies 

1. Setup: 

Extend the A7 module on extender posts (Refer to DISASSEMBLY PROCEDURES in the 
Service Manual or MECHANICAL PROCEDURES in the On Site Service Manual). 

Remove the A 7 A 1 cover. 

2. Measure Voltage Levels: 

Check power supply lines at the points given in Table 8L-l with the DVM. (Locations can 
be found on the A7Al Component Locator opposite SS25). 

Table 8L-1. A 7 Power Supply Lines 

Component Nominal Voltage 

L 105 :::::; +15V 
L 112 :::::; +15V 
L9 :::::; -15V 
L 1 :::::; +5V 

Test the Phase Detector, Integrator, and Related Circuitry 

3. Setup: 

Switch the HP 8642 to STANDBY. 

Set Signal Generator No.1 to 45 MHz and 8.0 dBm output. (45 MHz signal from A6A2 J8 
can be used if known good.) 

Set Signal Generator No.2 to 742.6 MHz and 0 dBm output. 

Lock the timebases of Signal Generator No.1 and No:2 together. 

Locate C131 GO on test point locator 8L-I00, and de-solder the bottom lead on C131 
(connected to RI38). Bend C131 and remove the de-soldered lead from the board. 

Troubleshooting 8L-5 
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NOTE 

The A 7 Al circuit board may have to be removed from the module casting 
to de-solder C131 without damaging it. Refer to Disassembly Procedures in 
Service Manual. 

Connect Signal Generator No.1 to A7Al J2 ~ . If the A6A2 J8 ~ output is being 
used as Signal Generator No.1, it will already be connected to A7Al J2. 

Inject the signal from Signal Generator No.2 at the de-soldered lead of C131 (][). 

Connect the Oscilloscope to A7Al LI02 GO (SAWR OSCILLATOR TUNE VOLT
AGE). 

Switch the HP 8642 to ON. 

4. Verify Waveforms (Phase Detector and Integrator Outputs): 

\ j 

\f 

Enter the following special function sequence: 

ISHIFTllsPCLI @] @] @] IT] @] @] IHZI @] @] IT] @] IT] IHZI· This turns off all of the SAWR 
oscillators to insure that they do not interfere with these checks. (The front panel display 
should show a "I" indicating that a bit was set to its high state). 

Adjust the Oscilloscope (DC coupled) so that the display appears similar to Figure 8L-1. 
This sweep-to-Iock signal should be between +20 and +30 Volts peak to peak with a 10 mS 
time period. 

Adjust the Oscilloscope (DC coupled) so that the display appears similar to Figure 8L-2. 
This is a 100 kHz beat note signal superimposed on the sweep-to-Iock signal. The beat note 
amplitude should be approximately +.5 to + 1 Volts peak to peak. 

Change the frequency of Signal Generator No.2 to 745 MHz. 

Adjust the scope so that the display is similar to Figure 8L-3. The signal should be 
approximately 25 Volts peak to peak with approximately a 250 mS time period. Notice 
that at the end of each 250 mS cycle (sawtooth waveform) there is 1 cycle of a 10 mS signal 
(triangle waveform). 

Move the Oscilloscope probe to FL9 OD (TUNE VOLTAGE SENSE), located in the 
upper right corner of the A 7 Al components locator. 

The signal should be similar to Figure 8L-4. 

11 J1 

I- \ / A 111 111 itt AI' .I \/ 
I [\ J 1\ AJ .AI ll\/ J.W ~.V ~V ~ V [\I v 

'\ II 5lV vv IU'v IV v 

\j 

Figure 8L-1. 5.0V/DIV 2.0mS/DIV Figure 8L-2. Delayed O.5V/DIV 2.0j1S/DIV 
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~ E---~ - i:---I---f--
,.--r-- ,.---I--" ,--1---1- r-f--

Figure 8L-3. l.O/diu 30.0mS/diu Figure 8L-4. 2.0u/diu 50. OmS/diu 

r--

Figure 8L-5. 2.0/diu 50. OmS/diu 

Test SAWR Loop Diagnostic Circuitry 

5. Setup: 

Ensure that Signal Generator NO.2's frequency is 745.0 MHz. (Signal Generator NO.2's 
amplitude should be 0 dBm). 

Using the Component Locator on page SL-I02, locate FLI4. 

Connect the Oscilloscope to A 7 Al FLI4 C§E:). 

6. Verify Waveforms ( SAWR Loop Diagnostics outputs): 

Change Signal Generator NO.2's output frequency as indicated in Table SL-2. Verify that 
the Oscilloscope display is correct for all FLI4 settings. 

Using the Component Locator opposite SS25, locate FLI2. Connect the Oscilloscope to 
A7AI FLI2. 

Change Signal Generator NO.2's output frequency as indicated in the Table SL-2. Verify 
that the Oscilloscope display is correct for all FLI2 settings in Table SL-2. 

Troubleshooting SL-7 



Service Model 8642AjB 

Table 8L-2. SA WR Loop Diagnostic Points 

TEST SIGNAL GENERATOR OSCILLOSCOPE 
POINT #2 FREQUENCY DISPLAY 

FL14 (]BJ 745.0 MHz Figure BL-5 

FL 14 (]BJ 742.6 MHz ;::::j0 Vdc 

FL 14 (]BJ REMOVED* ;::::j0 Vdc 

FL12 (]BJ REMOVED* ~3.4 Vdc 

FL12 (]BJ 742.6 MHz 2.5 to 3.4 Vdc 

* Signal Generator #2 should be removed at A7 A 1 C131. 

Re-solder A7 A 1 C131 into place on the A7 A 1 board. 

Restore Module 

7. Re-solder A7Al C131 into place on the A7Al board. 

8L-8 Troubleshooting 
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CHECK 2: A7 A 1 SAWR OSCILLATORS CIRCUITRY (SS26) 

Essentials of SS26 Circuit Operation 

Service Sheet 26 shows the OSCILLATOR SELECT, 742.5, 787.5 and 832.5 MHz SAWR OSCILLATORS, and 
the OUTPUT LIMITING AND ISOLATION AMPLIFIERS circuitry for the A7 SAWR LOOP ASSEMBLY. 

The OSCILLATOR SELECT circuitry decodes the SAWR A and SAWR B ( (][) ) lines, and supplies 
collector current through Q7 to the selected SAWR oscillator. 

The three SAWR OSCILLATORS are identical with the exception of the SAWR (Yl, Y2 and Y3) frequency 
(refer to the 742.5 MHz SAWR OSCILLATOR for this discussion). The SAWR device (Y3) is the high Q 
tank for the feedback in this common emitter oscillator. The varactors (CRI09, CRII0) allow the 
oscillator to be pulled in frequency by + 130 ppm and - 80 ppm. (ppm = parts per million). 

The OUTPUT LIMITING and ISOLATION AMPLIFIERS supply the output from the A 7 SAWR LOOP 
ASSEMBLY at A 7 AIJ3. The UHF REFERENCE LOOP IF ( (]I] ) signal comes from the collector of 
QI03 and is feedback to the LOOP LIMITING and ISOLATING AMPLIFIERS on SS25. 

Description of Check 2 

This check selects each of the SAWR oscillators individually and checks for proper OSCILLATOR SELECT 
input states, output frequency and level, and UHF Reference Loop IF level. The Spectrum Analyzer 
is used to verify UHF levels and frequency, and a DVM is used to verify the input select line states. 
Then, the pull range of the voltage controlled SAWR oscillators is tested by varying the input (control) 
voltage while observing the output frequency on a Spectrum Analyzer. If a SAWR oscillator does not 
have sufficient pull range to pass this test, the SAWR device (Yl, Y2, or Y3) should be checked. 

If any test fails during CHECK 2, refer to the Component Level Repair Directory. 

Required Equipment: 

Signal Generator No.2 ..................................................... HP 8642A/B 
DVM ....................................................................... HP 3456A 
Spectrum Analyzer ......................................................... HP 8566A/B 
HP 8642 Bench Service Kit .................................................. HP 11802A 
RF Probe ................................................................... 1250-1589 

Test the Oscillator Select inputs and SAWR Oscillator Output (SS26) 

1. Setup: 

Switch the HP 8642 to standby. 

Remove W25 from A7Al J3. 

Connect the Spectrum Analyzer to A7Al J3 em (SAWR Oscillator Output) 

Switch the HP 8642 to ON. 

2. Measure Levels: 

On the HP 8642, key in each of the frequencies from Table 8L-3 and verify correct TTL 
levels at A7Al FL4 (][) (SAWR A) and A7Al FL5 (][) (SAWR B) with the DVM. 
Next, observe the SAWR Oscillator Output on the Spectrum Analyzer display. Then, with 
the RF probe measure the UHF Reference Loop IF at the collector of QI03 (see Component 
Locator on page 8L-I04). 

Troubleshooting 8L-9 
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Table BL-3. SAWR Oscillator Select Lines and Output 

Front Panel SAWR Oscillator Select Lines GO * UHF Level ** SAWR OUTPUT (A7A1 J3) 
Frequency (Collector Q103) 

SAWR A (FL4) SAWR B (FL5) Frequency Level 

550 MHz 0 1 ~OdBm 742.5 MHz ~4dBm 

600 MHz 1 0 ~OdBm 787.5 MHz ~4dBm 

650 MHz 0 0 ~OdBm 832.5 MHz ~ 4dBm 

* SAWR A and SAWR B levels are listed in TTL logic levels. Logic level "0" is less than 0.8 Vdc and logic level "1" is greater than 
2.0 Vdc . 

•• UHF Reference Loop IF level is measured with a Spectrum Analyzer using a 1000 pf RF probe, HP part 1250-1589 (Part of 

8L-1O 

11802A Bench Service Kit). 

Enter the following special function sequence: 

(This turns off the all of the SAWR oscillators) 

Verify that the SAWR A and SAWR B GO select lines are both at TTL high (greater 
than 2.0 Vdc), and that there is no output from the A7 module at A7A1 J3 ~. 

Test the Voltage Controlled SAWR Oscillators Pull Range 

3. Setup: 

Switch the HP 8642 to Standby. 

Set Signal Generator No.1 to sweep up and down between the frequencies of 44.9964 MHz 
and 45.00585 MHz. 

Set Signal Generator No.2 to ~ 8 dBm. 

Disconnect W28 (SAWR 45 MHz) at A 7 Al J2 CF[J. 

Connect Signal Generator No.2 to A 7 Al J2 CF[J . 

Disconnect W25 (SAWR OSCILLATOR OUTPUT) at A 7 Al J3 ~. 

Connect the Spectrum Analyzer to A7A1 J3 ~. 

Switch the HP 8642 on. 

Ensure that Signal Generator No.1 is sweeping (HP 8642 will have SWPNG annunciator lit). 

4. Measure Power Levels and Observe Frequency Stability: 

For each HP 8642 front panel in Table 8L-4, verify that the output displayed on the 
Spectrum Analyzer is ~O dBm, and a stable frequency, sweeping up in frequency by 
approximately + 130 ppm and down by - 80 ppm. 

Table BL-4. 

HP 8642 A7 Output 
Frequency Frequency 

550 MHz 742.5 MHz 
600 MHz 787.5 MHz 
650 MHz 832.5 MHz 

Troubleshooting 
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COMPONENT LEVEL REPAIR DIRECTORY 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

Start with the tables that are labeled with a Service Sheet number (Example: 
Table BL-5 5525 DC Voltage). Other tables are more general and are to be 
used at your discretion. It is suggested that you familiarize yourself with 
the contents of these tables so you can determine if they will be effective in 
solving your particular troubleshooting need. 

Table BL-5 8825 DC Voltages ........................................................ BL-12 
Table BL-6 8825 RF Power Levels .................................................... BL-12 

Table BL-7 8826 DC Voltages ........................................................ BL-12 
Table BL-B 8826 RF Power Levels .................................................... BL-12 

Table BL-9 Power Supply Lines ........................................................ BL-12 

Table BL-I0 Setting Control Lines ..................................................... BL-13 

Table BL-ll VM Select Lines ......................................................... BL-13 

Table BL-12 A7 Output Specifications .................................................. BL-13 

Table BL-13 A7 Special Functions ..................................................... BL-14 

Table BL-14 A7 Control Line Interconnections (Between Modules) ........................ BL-14 

Troubleshooting BL-ll 
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SERVICE SHEET 25 
Table 8L-5. 8825 DC Voltages 

Transistor Collector Base 

Q4, Q106, Q107 5.1 to 6.5 Vdc 0.3 to 0.9 Vdc 

Transistor Emitter Base 

Q6 1 to 2 Vdc 1.7 to 2.7 Vdc 

Table 8L-6. 8825 RF Power Levels 

Stage Input Level Output Level Stage Gain* 

LOOP LIMITING AMPLIFIER o to 4 dBm 5to10dBm ;::::;; 5 dB* 

* With an input level low enough to eliminate gain compression, (-49 dBm) the 
stage gain is approximately 18 dBm. This stage is normally driven into 
compression. 

SERVICE SHEET 26 
Table 8L-7. 8826 DC Voltages 

Transistor Collector Base 

Q1 01, Q105, Q108, Q11 0 5.2 to 6.0 Vdc 0.3 to 0.9 Vdc 

Table 8L-8. 8826 RF Power Levels 

Stage Input Level Output Level Stage Gain* 

OSCILLATORS ;::::;; 0 dBm 

OUTPUT LIMITING AMP ;::::;; 0 dBm 3.65 to 4.35 dBm ;::::;; 4 dB* 

* With an input level low enough to eliminate gain compression, (-49 dBm) the 
stage gain is approximately 18 dBm. This stage is normally driven into 
compression. 

Table 8L-9. Power 8upply Lines 

A17 AS A7 
Supply Output Input Output Input 

+15 Vdc J2 pins 9-18 J12 pins 9-18 J2 pin 2 J1 pin 2 
+5 Vdc J2 pins 35-50 J 12 pins 35-50 J2 pins 1 J1 pins 1 

-15 Vdc J2 pins 19-22 J12 pins 19-22 J2 pin 4 J1 pin 4 
GND Chassis GND J2 pins 3,5,7,9, J1 pins 3,5,7,9, 

11,13 11,13 

8L-12 Troubleshooting 
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Table 8L-10. Setting Control Lines 

(Refer to Table Sl-14, Control Line Interconnections, for line pin No.'s.) 

Enter Service Mode Select a Function Select a Line 

@]@]@] Reads line state @][!]§] OOl Disable 

ISHIFTIISPCLI @] @]@][!] Sets Line to 1 @]@]§] • SAWRA 

@]@]@] Sets Line to 0 @][!]§] • SAWR B 

@] [!] @] •• Continuous Toggle [!]@]@l§] ... SAWR OOl 

• Selects SAWR frequency (see Table 8L-3 in SS26 troubleshooting.) 
•• Read is the only function that can be selected for REF OOL. 

••• Toggling continues until HP 8642 power is turned off 

Example: To read "REF DATA" line state, key in: ISHIFTIISPCLI @] @] @] @] G @] ~ 
Example: to read "SAWR A" line state, key in: ISHIFTIISPCLI @]@]@]@] @] @] ~ 

Table 8L-11. VM Select Lines 

Enter Service Mode Function Line Label Explanation 

@l[@ SAWR SENSE S1 (VCO DETECT) No VCO > 3.4 Vdc 

ISHIFTIISPCL] @] @] (VCO Detect) VCO present 3.2 to 3.4 Vdc 

[!]@][@ SAWR SENSE S2 

(Tune Voltage) 

Example: ISHIFTIISPCLI @] @] @] would output the VCO detect voltage to A4TP3 (VM OUT) and the 
display. 

Table 8L-12. A7 Output Specifications 

Output Power level 3.65 to 4.35 dBm 

Spurs < - 100 dBc 

Harmonics 2nd < - 10 dBc 

Pull Range - SO ppm to + 130 ppm 

Time Base < - 60 dBc 
Return Power 

Troubleshooting 8L-13 
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Table BL-13. A7 Special Functions 

Enter Service Mode Select a Function 

ISHIFTllspcLj @] @] [g] @] @] §] I Reads SAW Selected Output 

Table BL-14. Control Line Interconnections (Between Modules) 

A7 A5 A4 

Line Label Input Output Input Output Latch 
Connector Pin Connector Pin Connector Pin Connector Pin IC Pin 

OOL Disable> U1315 
SAW A A7J1 10 A5J210 A5J1640 A4P240 U1416 
SAWS A7J18 A5J28 A5J1642 A4P242 U145 

SAW OOL A7J1 12 A5J212 A5J1532 A4P332 U357 

> OOL Disable: Circuitry Located on A4. Disables all out of lock interrupts to the DCU. 

8L-14 Troubleshooting 
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Adjustments 

DESCRIPTION OF A7 ADJUSTMENTS 

Overall Equipment List 

Oscilloscope ...................................................................... HP 1980B 
Measuring Receiver ............................................................... HP 8902A 
Sensor Module .................................................................. HP 11722A 

NOTE 

Each adjustment procedure assumes the HP 8642 cabling is connected 
normally and all circuitry is functioning properly. 

Whenever a repair has been done to A 7, this manual adjustment procedure must be followed to be sure 
that the module meets its specifications. 

In the adjustment the DC Voltage Compensation Adjustment (INTEGRATOR circuitry SS25) is adjusted 
for symmetry and maximum frequency on the loop acquisition signal. Then the power level out of the 
module is adjusted in the OUTPUT LIMITING and ISOLATION AMPLIFIERS (SS26) for proper levels. 

Adjustments 8L-15 
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ADJUSTMENT 1: A7 MODULE 

MEASURING RECEIVER 

@-

OSCILLISCOPE 

...., -

Required Equipment: 

SENSOR MODULE 
SEMI RIGID CABLE 

~ • .- CONNECT 
TO A7A1J3 

~ 

CONNECT PROB~ 
TO A7A1FL9 I-- A 7 MODULE 

EXTENDED 
r 

m 
D D D I ID 

DD D DD DDDDD DDDD 
D D DD DDDDDOD D DD DDDDD 00 

OODDD DD DDDDD - HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

Figure BL-6. Set-up 1 

Oscilloscope ...................................................................... HP 1980B 
Measuring Receiver ............................................................... HP 8902A 
Sensor Module .................................................................. HP 11722A 

Procedure 

8L-16 

DC Voltage Compensation Adjustment 

1. Setup:(Refer to Figure SL-6 and SL-7) 

Extend the A 7 module, using extender posts. 

On the HP 8642, key in: ISHIFTllspcq @] @] @] m @] @] IHzl @] @] m @] m IHzl to 
disable SA WRs. 

Connect the Oscilloscope probe to A 7 Al FL9. 

Set the Oscilloscope to 2 msec/div and 2 volts/div. 

2. Adjust: 

If no wave form appears on the Oscilloscope, adjust R33 (Figure 8L-7) until a waveform 
appears. Adjust R33 for symmetry and maximum frequency. (Symmetry and maximum 
frequency occur at the same time while adjusting R33. When symmetry and maximum 
frequency occur the oscilloscope should display a symmetrical sine wave with approximately 
a 100 Hz frequency and 12 vpp.) 

Adjustments 
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N 0 
"") .... 

(Y) 

8 
.... 
~ 

0 0 
(Y) 

A7AI 
(Y) 
~ 

Figure BL-6. A 7 Module, leftside 

UHF Output Level Adjustment 

3. UHF Output level: 

On the HP8642, press IINSTR PRESETI 

Set the Measuring Receiver to RF Power mode. 

Connect the Measuring Receiver/Power Sensor Module to A 7 AIJ3 through a very short 
piece of semi rigid cable. 

4. Adjust: 

For each HP 8642 frequency listed in Table 8L-15, key in the A 7 output frequency into the 
measuring receiver. (This ensures that the measuring receiver uses the correct calibration 
factor for the RF Power measurement.) If adjustment is needed recheck all points and re
adjust if needed until all three measurements fall within the limits in Table 8L-15 without 
needing adjustment. 

Adjust R131 so that the Measuring Receiver reading is between 3.65 dBm and 4.35 dBm for 
all three settings in the Table 8L-15. 

Table BL-15. 

HP 8642 A7 Output Power Reading (dBm) 

Frequency Frequency Min Actual Max 

550 MHz 742.5 MHz 3.65 -- 4.35 
600 MHz 787.5 MHz 3.65 -- 4.35 
650 MHz 832.5 MHz 3.65 -- 4.35 

Adjustments 8L-17 
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A7 CRITICAL SPECIFICATIONS 

Table 8L-16. A 7 Output Specifications 

Output Power Level 3.65 to 4.35 dBm 

Spurs < - 100 dBc 

Harmonics 2nd < -10dBc 

SAWR Oscillator 
Pull Range - 80 ppm to + 130 ppm 

Time Base < - 60 dBc 
Return Power 

8L-18 Adjustments 
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Service Model 8642AjB 

Troubleshooting 

A9 TROUBLESHOOTING INFORMATION 

8M-2 

Before Proceeding with Module Troubleshooting 

• You should have confidence that A9 is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 Service Manual.) 

• Open the HP 8642 manual to Figure 8M-100. There ·are three diagrams of the A9 Module(A9A1 
Voltage Controlled Oscillators and A9A2 Fractional-N). One diagram is titled Simplified Block 
Diagram. It is a block diagram intended to be used to understand the basic operation of the A9 
~Module. The Voltage Controlled Oscillators block, SS27, is for the A9A1 part of the Module and 
the other four blocks, SS28, 29, 30, and 31 are for the A9A2 part of the Module. 

• Open the foldout on page 8M-101 (BD10.) There, you will see a more detailed Block Diagram of 
the A9 Module. This Troubleshooting Block Diagram is meant to be used during the A9 module 
checks. 

• The objective of Troubleshooting checks is to isolate the malfunction to an area of circuitry 
represented on one service sheet. The checks are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated to a service sheet, refer to the Component Level Repair Directory 
for the service sheet. There, you will find tables that contain information useful for locating faulty 
components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then 
retested to see if the specific failure condition still exists. At this point, if repair is necessary, 
Module Performance Checks may be helpful to pinpoint a failure condition in the module. 

Overall Equipment List 

Signal Generator No.1 ............................................................. HP 8642B 
Oscilloscope ...................................................................... HP 1980B 
Digital Voltmeter (DVM) .......................................................... HP 3456A 
Spectrum Analyzer ................................................................ HP 8566A 
Variable DC Supply ............................................................... HP 6218B 
SMC 500 Termination ............................................................ 1250-0839 
Spectrum Analyzer ................................................................ HP 3585A 
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• Open the foldout on page 8M-101 (BD10.) There, you will see a more detailed Block Diagram of 
the A9 Module. This Troubleshooting Block Diagram is meant to be used during the A9 module 
checks. 

• The objective of Troubleshooting checks is to isolate the malfunction to an area of circuitry 
represented on one service sheet. The checks are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated to a service sheet, refer to the Component Level Repair Directory 
for the service sheet. There, you will find tables that contain information useful for locating faulty 
components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then 
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Essentials of A9 Module Operation 

NOTE 

This procedure is written with the understanding that the 500 KHz IF 
Reference Signal has been verified good. 

8ervice 

The A9 module consists of two assemblies, A9AI and A9A2. Refer to the 8implified Block Diagram on 
page 8M-1OI for the following discussion of the A9AI and A9A2 assemblies. 

The A9AI assembly consists of the IF Voltage Controlled Oscillators (VCO). The VCOs are shown on 
8827. There is an input, A9AI JI, that connects the VCO 'I\me/Error voltage from the Fractional-N 
assembly to tune and lock the VCO selected to the correct frequency. 

The Pretune and VCO select inputs to the VCO assembly are connected from the Fractional-N A9A2 
assembly by the A9 interconnect between assemblies A9AI and A9A2. 

The A9A2 assembly consists of the Fractional-N. The Fractional-N circuits are shown on 8828, 29, 
30 and 31. There is an RF input, A9A2 J3, 500 kHz IF Reference, from BD6 A6A2 Counter/Time 
Base assemblies, and an RF input A9A2 J2, FN Loop Feedback 45-90 MHz, from 8827 A9AI VCO 
assembly. The digital inputs to the A9A2 assembly are the Fractional-N Control Lines and Oscillator 
Control Enable from BD4 A4 Latch Module. 

Troubleshooting 8M-3 
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Service Model 8642A/B 

CHECK 1: A9A2 FRACTIONAL N DIVIDER CIRCUITRY (5528 & PIO 5529) 

8M-4 

Essentials of 5528 and Divider Counter of 5529 Circuit Operation 

Refer to BD10. Located on SS28 you will find the Pre-Scaler, Timing and Output Synchronization 
circuitry for the IF Loop. Located on SS29 you will find the Divide Counter. The Pre-Scaler requires 
the IF Loop VCO input at A9A2 J1 and the Divide Counter's Prescale select, cycle reset and LS Bit 1 
inputs for correct operation. 

Description of Check 1 

This check tests the Pre-Scaler and Divide Counter. The shift registers are disabled, data to the Divide 
Counters can not be changed, and the Pulse remove input to the Pre-Scaler is disabled. 

The VCO output of the Pre-Scaler Buffer is checked. The Pre-Scaler and Divide Counter are checked 
for dividing the VCO frequency to the correct divide frequency. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of the procedures after 
Check 5) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

Test the A9A2 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend module on extender posts (refer to the Disassembly Procedure if you are not familiar 
with this procedure). 

Remove the A9A2 cover (see the assembly locator on the foldout opposite BD 10 for location 
of A9A2 cover). 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the inductors given in Table 8M-I. 
(Inductor locations can be found on page 8M-104, and measurements can be made on either 
side of inductor.) 

Table 8M-I. A9A2 Power Supply Lines 

Nominal 
Inductor 

Voltage 

L1 +50Vdc 
L2,L11 +15Vdc 
L3,L12 +5Vdc 
L4,L 13 -15Vdc 

Troubleshooting 
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CHECK 1: A9A2 FRACTIONAL N DIVIDER CIRCUITRY (5528 & PIO 5529) 

8M-4 

Essentials of 5528 and Divider Counter of 5529 Circuit Operation 

Refer to BDlO. Located on SS28 you will find the Pre-Scaler, Timing and Output Synchronization 
circuitry for the IF Loop. Located on SS29 you will find the Divide Counter. The Pre-Scaler requires 
the IF Loop VCO input at A9A2 J1 and the Divide Counter's Prescale select, cycle reset and LS Bit 1 
inputs for correct operation. 

Description of Check 1 

This check tests the Pre-Scaler and Divide Counter. The shift registers are disabled, data to the Divide 
Counters can not be changed, and the Pulse remove input to the Pre-Scaler is disabled. 

The VCO output of the Pre-Scaler Buffer is checked. The Pre-Scaler and Divide Counter are checked 
for dividing the VCO frequency to the correct divide frequency. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of the procedures after 
Check 5) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

Test the A9A2 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend module on extender posts (refer to the Disassembly Procedure if you are not familiar 
with this procedure). 

Remove the A9A2 cover (see the assembly locator on the foldout opposite BD 10 for location 
of A9A2 cover). 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the inductors given in Table 8M-I. 
(Inductor locations can be found on page 8M-104, and measurements can be made on either 
side of inductor.) 

Table 8M-I. A9A2 Power Supply Lines 

Nominal 
Inductor 

Voltage 

L1 +50Vdc 
L2,L11 +15Vdc 
L3,L12 +5Vdc 
L4,L 13 -15Vdc 
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f\ 

J 
11 

Test the IF Loop Dividers 

3. Setup: 

f\ 

Switch the HP 8642 to STANDBY. 

Using an external test lead connect TP7 and TP8 to ground. (this disables the Divide Count 
shift registers, and sets the IF LOOP to the top of Oscillator No.5.) 

Switch the HP 8642 to ON. 

4. Verify Divider Waveforms: 

~ ~ 

I 
V V 

Connect the Oscilloscope to each TP listed in the Table 8M-2 and verify that the signals are 
similar to the waveform in Figure 8M-l through Figure 8M-1O. Oscilloscope input is AC. 

Table 8M-2. Pre-Scaler and Divider Counter Waveforms 

TP No. Description Waveform 

3 VCO FREO BM-1 
6 VCO FREO/2 BM-2 
10 VCO FREO/4 BM-3 
5 VCO FREO/20 BM-4 
9 VCO FREO/200 BM-5 
12 VCO FREO/2000 BM-6 
13 VCO FREO/2000 BM-7 
4 VCO FREO/20 BM-8 

11 VCO FREO/2000 BM-9 
14 VCO FREO/2000 BM-10 

V\ 11 f'1 /'\ /\ ~ I 

1/ \ \ / \ I 
.f j j 

'I I V , 
J 1\ r .I r,1I \I~ \ 

V \ 
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Figure 8M-I. VCO Freq 180mVjDIV 
9nSjDIV 

Figure 8M-2. VCO Freqj2 1 VjDIV 8nSjDIV 
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Test the IF Loop Dividers 

3. Setup: 

A 

Switch the HP 8642 to STANDBY. 

Using an external test lead connect TP7 and TP8 to ground. (this disables the Divide Count 
shift registers, and sets the IF LOOP to the top of Oscillator No.5.) 

Switch the HP 8642 to ON. 

4. Verify Divider Waveforms: 

~ 

IV V 

Connect the Oscilloscope to each TP listed in the Table 8M-2 and verify that the signals are 
similar to the waveform in Figure 8M-l through Figure 8M-1O. Oscilloscope input is AC. 

Table 8M-2. Pre-Scaler and Divider Counter Waveforms 

TP No. Description Waveform 

3 VCO FREO BM-1 
6 VCO FREO/2 BM-2 
10 VCO FREO/4 BM-3 
5 VCO FREO/20 BM-4 
9 VCO FREO/200 BM-5 
12 VCO FREO/2000 BM-6 
13 VCO FREO/2000 BM-7 
4 VCO FREO/20 BM-8 

11 VCO FREO/2000 BM-9 
14 VCO FREO/2000 BM-10 
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Figure 8M-I. VCO Freq 180mVjDIV 
9nSjDIV 

Figure 8M-2. VCO Freqj2 1 VjDIV 8nSjDIV 
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Figure 8M-3. VCO Freq/4 1 V/DIV 
25nS/DIV 

Figure 8M-5. VCO Freq/200 1 V/DIV 
800nS/DIV 
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Figure 8M-4. VCO Freq/20 1 V/DIV 
80nS/DIV 

Figure 8M-6. VCO Freq/2000 2V/DIV 
22/JS/DIV 
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Figure BM-7. VCO Freq/2000 1 V/DIV 
2211-S /D1V 

Figure BM-9. VCO Freq/2000 1 V/DIV 
10 I1-S/DIV 

Restore Module 

5. Switch the HP 8642 to STANDBY. 

6. Remove the test lead from TP7 and TP 8. 

7. Switch the HP 8642 ON. 

Service 
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Figure BM-IO. VCO Freq/2000 
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Figure BM-7. VCO Freq/2000 1 V/DIV 
2211-S /D1V 

Figure BM-9. VCO Freq/2000 1 V/DIV 
10 I1-S/DIV 

Restore Module 

5. Switch the HP 8642 to STANDBY. 

6. Remove the test lead from TP7 and TP 8. 

7. Switch the HP 8642 ON. 

Service 
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CHECK 2: A9A2 FRACTIONAL N INPUTS/OUTPUTS (SS29) 

Essentials of SS29 Fractional-N and Oscillator Control Circuit Operation 

Refer to BDI0. Located on SS29 you will find the Fractional-N Chip, Oscillator Control and Divide 
Counter. The Divide Counter was checked in Check 1. 

The Fractional-N chip requires data and a data clock from the A4 Latch Module. The cycle start (pulse 
to start each cycle ofthe IF Loop) and FN chip clock (Fractional N clock, IF Loop VCO divided-by-20) 
are required inputs from SS28. 

The Oscillator control requires the enable bits from the A4 Latch Module and the Oscillator control 
clock from SS28. The Oscillator control circuits select the correct IF Loop VCO and the VCO's Pretune 
voltage. 

Description of Check 2 

8M-8 

This check tests the Fractional-N chip and the Oscillator Control circuits inputs and outputs. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

NOTE 

Component locations for 8829 can be found on 8M -106 

Verify the Fractional-N Inputs from the Processor 

1. Setup: 

Preset the HP 8642 

2. Verify TTL Levels: 

Key in ISHIFTllspcq @] to enter Service Mode. Key in the FUnction and Data for each 
data line listed in Table 8M-3. Verify the correct TTL levels at the U20 pin numbers listed. 

EXAMPLE:"ISHIFTIISPCLI @] @] @] 0 @] ~ IHZr' 

Enter @] @] ~ @] ~ IHzl to set the line low, Entering @] @] 0 sets a bit high and @] @] ~ 
sets a bit low. 

Table BM-3. Fractional-N Inputs 

Line 
Function Data Label U20 Pin No. 

32 Hz FN CO 23 
601 (sets line to 1) 33 Hz FN C1 22 

34 Hz FN C2 21 
602 (sets line to 0) 35 Hz FN C3 20 

36 Hz INV 24 
37 Hz EXT CLOCK 26 

Troubleshooting 

Scans by Artekmedia => 2009Service Model 8642A/B 

CHECK 2: A9A2 FRACTIONAL N INPUTS/OUTPUTS (SS29) 

Essentials of SS29 Fractional-N and Oscillator Control Circuit Operation 

Refer to BDI0. Located on SS29 you will find the Fractional-N Chip, Oscillator Control and Divide 
Counter. The Divide Counter was checked in Check 1. 

The Fractional-N chip requires data and a data clock from the A4 Latch Module. The cycle start (pulse 
to start each cycle ofthe IF Loop) and FN chip clock (Fractional N clock, IF Loop VCO divided-by-20) 
are required inputs from SS28. 

The Oscillator control requires the enable bits from the A4 Latch Module and the Oscillator control 
clock from SS28. The Oscillator control circuits select the correct IF Loop VCO and the VCO's Pretune 
voltage. 

Description of Check 2 

8M-8 

This check tests the Fractional-N chip and the Oscillator Control circuits inputs and outputs. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

NOTE 

Component locations for 8829 can be found on 8M -106 

Verify the Fractional-N Inputs from the Processor 

1. Setup: 

Preset the HP 8642 

2. Verify TTL Levels: 

Key in ISHIFTllspcq @] to enter Service Mode. Key in the FUnction and Data for each 
data line listed in Table 8M-3. Verify the correct TTL levels at the U20 pin numbers listed. 

EXAMPLE:"ISHIFTllsPCLI @] @] @] 0 @] ~ IHZr' 

Enter @] @] ~ @] ~ IHzl to set the line low, Entering @] @] 0 sets a bit high and @] @] ~ 
sets a bit low. 

Table BM-3. Fractional-N Inputs 

Line 
Function Data Label U20 Pin No. 

32 Hz FN CO 23 
601 (sets line to 1) 33 Hz FN C1 22 

34 Hz FN C2 21 
602 (sets line to 0) 35 Hz FN C3 20 

36 Hz INV 24 
37 Hz EXT CLOCK 26 

Troubleshooting 
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Verify the Fractional N Data Output signals 

3. Setup: 

Preset the HP 8642 

Set the HP 8642 to sweep 

Start Frequency: 607.500001 MHz 

Stop Frequency: 652.5 MHz 

Sweep Time: 10 SECONDS 

Sweep. Mode: AUTO 

4. Verify Data and Clock Outputs: 

Service 

Connect the Oscilloscope to each of the U20 pins listed in Table 8M-4. Verify that each 
signal is a series of positive TTL pulses. 

Table SM-4. Fractional N Data Outputs 

U20 Pin Line 
Number Label 

13 08 
14 04 
15 02 
16 01 
17 elK 

5. Verify the Bias Output Waveform: 

Connect the Oscilloscope to U20 Pin 10. The waveform should be a 100 KHz TTL signal 
with its duty cycle varying from 30 to 60%. 

6. Verify the Sample Control Waveform: 

Connect the Oscilloscope to U20 Pin 11. The waveform should be a 100 KHz TTL signal 
with its duty cycle varying from 5 to 10%. 

Verify the SLF ICO output Waveform 

7. Setup: 

Preset the HP 8642. 

Select Phase Continuous Sweep "ISHIFTllspcLI IT] I3J @]" 
SET Set the HP 8642 to sweep: 

Start Frequency: 652.0 MHz 

Stop Frequency: 652.2 MHz 

Sweep Time: 500 mS 

Sweep Mode: AUTO 

8. Verify Waveform: 

Connect the Oscilloscope to U20 Pin 18. Waveform should be a series of positive TTL pulses. 

Troubleshooting 8M-9 
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Verify the Fractional N Data Output signals 

3. Setup: 

Preset the HP 8642 

Set the HP 8642 to sweep 

Start Frequency: 607.500001 MHz 

Stop Frequency: 652.5 MHz 

Sweep Time: 10 SECONDS 

Sweep. Mode: AUTO 

4. Verify Data and Clock Outputs: 

Service 

Connect the Oscilloscope to each of the U20 pins listed in Table 8M-4. Verify that each 
signal is a series of positive TTL pulses. 

Table SM-4. Fractional N Data Outputs 

U20 Pin Line 
Number Label 

13 08 
14 04 
15 02 
16 01 
17 elK 

5. Verify the Bias Output Waveform: 

Connect the Oscilloscope to U20 Pin 10. The waveform should be a 100 KHz TTL signal 
with its duty cycle varying from 30 to 60%. 

6. Verify the Sample Control Waveform: 

Connect the Oscilloscope to U20 Pin 11. The waveform should be a 100 KHz TTL signal 
with its duty cycle varying from 5 to 10%. 

Verify the SLF ICO output Waveform 

7. Setup: 

Preset the HP 8642. 

Select Phase Continuous Sweep "ISHIFTllspcLI IT] I3J @]" 
SET Set the HP 8642 to sweep: 

Start Frequency: 652.0 MHz 

Stop Frequency: 652.2 MHz 

Sweep Time: 500 mS 

Sweep Mode: AUTO 

8. Verify Waveform: 

Connect the Oscilloscope to U20 Pin 18. Waveform should be a series of positive TTL pulses. 

Troubleshooting 8M-9 
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Verify the Pulse Remove Waveform 

9. Setup: 

Preset the HP 8642. 

Set the HP 8642 to an IF frequency of 45.1 MHz by keying in the following: ISHIFTllspcq 

@]@] IT]@] ~@] IT]@]@]@]@]@] @] ~ 

10. Verify Waveform: 

Connect the Oscilloscope to U20 Pin 12. The signal should resemble waveform In 

Figure 8M -11. 

Verify the API Outputs 

11. Setup: 

Figure 8M-II. 1 V/DIV3/JS/DIV 

Set the HP 8642 to an IF frequency of 44.999999 MHz by keying in the following: ISHIFTI 

~I @]@]IT]@] @] ~ @1@1 @1 [~] ~ @1 @] ~ 

12. Verify Waveforms: 

Connect the Oscilloscope to each of the API outputs ( U20 Pins 2 thru 6) while verifying 
the signal. The waveform should be a 100 kHz TTL square wave with the duty cycle varying 
from 55 to 95%. Figure 8M-12, a and b, shows the change in API 1. The API rate of change 
increases for each API waveform. API 5's rate of change is the highest. 

roo- ,... !- ~ ,...1-

~ ~ ~ 

l..-I- ~'--- I-..-.... 

Figure 8M-I2a. lV/DIY 4/JS/DIV Figure 8M-I2b. 1 V/DIV 4/JS/DIV 
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Verify the Pulse Remove Waveform 

9. Setup: 

Preset the HP 8642. 

Set the HP 8642 to an IF frequency of 45.1 MHz by keying in the following: ISHIFTllspcq 

@]@] ITJ@] ~@] IT]@]@]@]@]@] @] ~ 

10. Verify Waveform: 

Connect the Oscilloscope to U20 Pin 12. The signal should resemble waveform In 

Figure 8M-11. 

Verify the API Outputs 

11. Setup: 

Figure 8M-II. 1 V/DIV3/JS/DIV 

Set the HP 8642 to an IF frequency of 44.999999 MHz by keying in the following: ISHIFTI 

~I @]@]IT]@] @] ~ @1@1 @1 [~] ~ @1 @] ~ 

12. Verify Waveforms: 

Connect the Oscilloscope to each of the API outputs ( U20 Pins 2 thru 6) while verifying 
the signal. The waveform should be a 100 kHz TTL square wave with the duty cycle varying 
from 55 to 95%. Figure 8M-12, a and b, shows the change in API 1. The API rate of change 
increases for each API waveform. API 5's rate of change is the highest. 

...- ,.... ;- ~ ,.... 

.. ~ I-

l-- L-I---- I--. .... 

Figure 8M-I2a. IV/DIV 4/JS/DIV Figure 8M-I2b. 1 V/DIV 4/JS/DIV 

8M-1O Troubleshooting 
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NOTE 

The API's are a BCD output occuring at a 100 KHz rate with API 1 being 
the most significant and API 5 being the least significant. The resultant 
waveform is a 100 KHz signal with its duty cycle varying from 55 to 95%. 
Because of the limitations of the Oscilloscope, it may be difficult to see 
the duty cycle varying on the least significant API's. Figure 8M-12 is a 
representation of the API 1 output. Observing API 1 gives you a better 
understanding of what the waveforms look like. 

Service 

Test the Oscillator Control Circuitry 

13. Setup: 

Preset the HP 8642 

14. Verify the Oscillator Control Inputs: 

Key in ISHIFTllsPCLl @] to enter Service Mode. 

Key in the Service Function in Table 8M-5 while verifying the correct TTL level at the U9 
input pin listed. 

NOTE 

The CONTROL ROM inputs are a 2.5 digit BCD number which changes 
every 200 KHz. When the IF LOOP is changed from 40 to 90 MHz in 
200 KHz steps the inputs are addressed from 399 to 149. 

Table 8M-5. Control ROM Inputs 

Service U9 Pin No's 

Function 22 23 1 2 3 4 5 6 7 8 

610 622000000 MHz 1 0 1 0 0 0 1 0 0 0 
610754000000 MHz 1 0 0 0 1 0 0 0 1 0 
610888000000 MHz 0 1 0 1 0 1 0 1 0 1 

15. Test the Oscillator Select Lines: 

Manually sweep the HP 8642 across each oscillators frequency band with frequency steps 
of 200 kHz,(see Table 8M- 6 for the front panel frequencies to sweep each oscillator) while 
verifying that each OSCILLATOR SELECT LINE in Table 8M-7 is at the correct level. 

Table 8M-6. Front Panel frequencies For Each IF VCO Frequency Range 

VCO No. IF FREQUENCY FRONT PANEL FREQUENCY 

1 45.0 to 52.599999 MHz 652.5 TO 644.900001 MHz 
2 52.6 to 59.999999 MHz 644.9 TO 637.500001 MHz 
3 60.0 to 67.599999 MHz 637.5 TO 629.900001 MHz 
4 67.6 to 74.999999 MHz 629.9 TO 622.500001 MHz 
5 75.0 to 82.599999 MHz 622.5 TO 614.900001 MHz 
6 82.6 to 89.999999 MHz 614.9 TO 607.500001 MHz 

Troubleshooting 8M-11 
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NOTE 

The API's are a BCD output occuring at a 100 KHz rate with API 1 being 
the most significant and API 5 being the least significant. The resultant 
waveform is a 100 KHz signal with its duty cycle varying from 55 to 95%. 
Because of the limitations of the Oscilloscope, it may be difficult to see 
the duty cycle varying on the least significant API's. Figure 8M-12 is a 
representation of the API 1 output. Observing API 1 gives you a better 
understanding of what the waveforms look like. 

Service 

Test the Oscillator Control Circuitry 

13. Setup: 

Preset the HP 8642 

14. Verify the Oscillator Control Inputs: 

Key in ISHIFTI ~I @] to enter Service Mode. 

Key in the Service Function in Table 8M-5 while verifying the correct TTL level at the U9 
input pin listed. 

NOTE 

The CONTROL ROM inputs are a 2.5 digit BCD number which changes 
every 200 KHz. When the IF LOOP is changed from 40 to 90 MHz in 
200 KHz steps the inputs are addressed from 399 to 149. 

Table 8M-5. Control ROM Inputs 

Service U9 Pin No's 

Function 22 23 1 2 3 4 5 6 7 8 

610 622000000 MHz 1 0 1 0 0 0 1 0 0 0 
610754000000 MHz 1 0 0 0 1 0 0 0 1 0 
610888000000 MHz 0 1 0 1 0 1 0 1 0 1 

15. Test the Oscillator Select Lines: 

Manually sweep the HP 8642 across each oscillators frequency band with frequency steps 
of 200 kHz,(see Table 8M- 6 for the front panel frequencies to sweep each oscillator) while 
verifying that each OSCILLATOR SELECT LINE in Table 8M-7 is at the correct level. 

Table 8M-6. Front Panel frequencies For Each IF VCO Frequency Range 

VCO No. IF FREQUENCY FRONT PANEL FREQUENCY 

1 45.0 to 52.599999 MHz 652.5 TO 644.900001 MHz 
2 52.6 to 59.999999 MHz 644.9 TO 637.500001 MHz 
3 60.0 to 67.599999 MHz 637.5 TO 629.900001 MHz 
4 67.6 to 74.999999 MHz 629.9 TO 622.500001 MHz 
5 75.0 to 82.599999 MHz 622.5 TO 614.900001 MHz 
6 82.6 to 89.999999 MHz 614.9 TO 607.500001 MHz 

Troubleshooting 8M-ll 
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Table BM-7. Oscillator Select Lines 

U7 Pin No. J5 Pin No. * 
VCO No. IF VCO Frequency 

3 2 1 6 7 8 9 10 11 
1 45.0 to 52.599999 MHz 0 0 0 H L L L L L 
2 52.6 to 59.999999 MHz 0 0 1 L H L L L L 
3 60.0 to 67.599999 MHz 0 1 0 L L H L L L 
4 67.6 to 74.999999 MHz 0 1 1 L L L H L L 
5 75.0 to 82.599999 MHz 1 0 0 L L L L H L 
6 82.6 to 89.999999 MHz 1 1 1 L L L L L H 

• A high (H) is ~ +15 Vdc and a low (L) is ~ -15 Vdc 

16. Test The Pretune Level Control Circuitry: 

Key in ISHIFTllspcq @] to enter Service Mode. 

Key in the Service Function from the Table 8M -8 and verify that the Pretune Level Control 
lines are at the correct TTL voltage. 

Table BM-B. Pre tune Select Lines 

J6 Pin No.'s 
Service 8 7 6 5 4 
Function (P16) (P8) (P4) (P2) (P1) 

610 498000000 MHz 0 1 0 1 0 
610 472000000 MHz 1 0 1 0 1 

Troubleshooting 
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Table BM-7. Oscillator Select Lines 

U7 Pin No. J5 Pin No. * 
VCO No. IF VCO Frequency 

3 2 1 6 7 8 9 10 11 
1 45.0 to 52.599999 MHz 0 0 0 H L L L L L 
2 52.6 to 59.999999 MHz 0 0 1 L H L L L L 
3 60.0 to 67.599999 MHz 0 1 0 L L H L L L 
4 67.6 to 74.999999 MHz 0 1 1 L L L H L L 
5 75.0 to 82.599999 MHz 1 0 0 L L L L H L 
6 82.6 to 89.999999 MHz 1 1 1 L L L L L H 

• A high (H) is ~ +15 Vdc and a low (L) is ~ -15 Vdc 

16. Test The Pretune Level Control Circuitry: 

Key in ISHIFTllspcq @] to enter Service Mode. 

Key in the Service Function from the Table 8M -8 and verify that the Pretune Level Control 
lines are at the correct TTL voltage. 

Table BM-B. Pre tune Select Lines 

J6 Pin No.'s 
Service 8 7 6 5 4 
Function (P16) (P8) (P4) (P2) (P1) 

610 498000000 MHz 0 1 0 1 0 
610 472000000 MHz 1 0 1 0 1 

Troubleshooting 
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CHECK 3: A9A2 BIAS AND API CIRCUITRY (5531) 

Essentials of 5531 BIAS and API Circuit Operation 

Refer to BD10. Located on SS31 you will find the Bias and API Control Latch, Bias and API Current 
Sources, and Bias and API current summing. 

The Bias Enable, API Enables, and Latch clock are required from the Fractional-N chip from SS29. 
The Bias Enable and API enables are pulses determined by the Fractional-N chip to sum together a 
precise amount of API current with the Bias current. Delayed Bias is gated on SS29 with Bias for 
Output Synchronization and with Latch Enable for the Latch Clk. 

Description of Check 3 

This check tests that the Bias and API Switch Drivers are being turned on by the output of the Bias 
and API Control Latch. The Bias and API current summing switch Q33 is also checked. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

NOTE 

Component locations for 5531 can be found on page 8M-llO. 

Test the Bias and API Circuitry 

1. Setup: 

Preset the HP 8642 

Set the IF LOOP frequency to 45 MHz by keying in the following: ISHIFTllSpcLI @] @] [I] 
@] ~ @]@]@]@]@]@]@] @] ~ 

2. Verify the API's Waveform: 

Signal 

API 1 
API2 
API3 
API4 
API5 

Connect the Oscilloscope to the location listed in the Table 8M-9 for each of the API's, and 
verify that the signal is similar to the waveforms in Figure SM-13 through SM-17. 

Table 8M-9. API Outputs 

Signal's Pulse 
Location Waveform 

High Level Level 

Anode CR9 8M-13* ~ 5.2 Vdc ~ -500 mVdc 
Anode CR 10 8M-14* ~ 5.2 Vdc ~ -270 mVdc 
Anode CR 11 8M-15* ~ 5.2 Vdc ~ -270 mVdc 

JCT. of R92,R94 8M-16* ~ 50 MVdc ~ -50 mVdc 
JCT. of R89,90 8M-17* ~ 5.2 VDC ~ -50 mVdc 

* The Duty Cycle of the API waveforms can be between 55 and 95%. 

Troubleshooting SM-13 
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CHECK 3: A9A2 BIAS AND API CIRCUITRY (5531) 

Essentials of 5531 BIAS and API Circuit Operation 

Refer to BDlO. Located on SS31 you will find the Bias and API Control Latch, Bias and API Current 
Sources, and Bias and API current summing. 

The Bias Enable, API Enables, and Latch clock are required from the Fractional-N chip from SS29. 
The Bias Enable and API enables are pulses determined by the Fractional-N chip to sum together a 
precise amount of API current with the Bias current. Delayed Bias is gated on SS29 with Bias for 
Output Synchronization and with Latch Enable for the Latch Clk. 

Description of Check 3 

This check tests that the Bias and API Switch Drivers are being turned on by the output of the Bias 
and API Control Latch. The Bias and API current summing switch Q33 is also checked. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 

NOTE 

Component locations for 5531 can be found on page 8M-llO. 

Test the Bias and API Circuitry 

1. Setup: 

Preset the HP 8642 

Set the IF LOOP frequency to 45 MHz by keying in the following: ISHIFTllSpcLI @] @] [I] 
@] ~ @]@]@]@]@]@]@] @] ~ 

2. Verify the API's Waveform: 

Signal 

API 1 
API2 
API3 
API4 
API5 

Connect the Oscilloscope to the location listed in the Table 8M-9 for each of the API's, and 
verify that the signal is similar to the waveforms in Figure SM-13 through SM-17. 

Table 8M-9. API Outputs 

Signal's Pulse 
Location Waveform 

High Level Level 

Anode CR9 8M-13* ~ 5.2 Vdc ~ -500 mVdc 
Anode CR 10 8M-14* ~ 5.2 Vdc ~ -270 mVdc 
Anode CR 11 8M-15* ~ 5.2 Vdc ~ -270 mVdc 

JCT. of R92,R94 8M-16* ~ 50 MVdc ~ -50 mVdc 
JCT. of R89,90 8M-17* ~ 5.2 VDC ~ -50 mVdc 

* The Duty Cycle of the API waveforms can be between 55 and 95%. 

Troubleshooting SM-13 
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Figure BM-17. API 5 20mV/DIV 3J1-S/DIV 

3. Verify the Delayed Bias Signal (CO): 

Connect the Oscilloscope to U36 pin 7, verify that the waveform is a 100 kHz TTL signal 
with a duty cycle between 30 to 60%. 

4. Verify the Bias and API Current: 

Measure the Source Voltage of Q33. It should be 5.1 to 5.2 Vdc. 

Troubleshooting 8M-15 
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3. Verify the Delayed Bias Signal (CO): 

Connect the Oscilloscope to U36 pin 7, verify that the waveform is a 100 kHz TTL signal 
with a duty cycle between 30 to 60%. 

4. Verify the Bias and API Current: 

Measure the Source Voltage of Q33. It should be 5.1 to 5.2 Vdc. 
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CHECK 4: A9A2 IF LOOP PHASE LOCK LOOP CIRCUITRY (5530) 

Essentials of SS30 Phase Detector, Integrator, and Sample and Hold Circuit operation 

Refer to BD10. Located on SS30 you will find the Phase Detector, Integrator, and Sample and Hold. 

The Reference Signal A9A2 J3 (500 kHz from the FM Loop/Counter/Timebase Module A6) and 
IF Loop VCO signal divided-by-F.N from SS28 are required for Phase Detector operation. The 
Integrator Current Source output to SS31 is required to set the Integrator to correct for phase lock 
error. The summed Bias and API current input from SS31 is required to reset the Integrator after the 
correct voltage is stored on the Sample and Hold capacitor. The Sample and Hold output A9A2 J4 to 
the If Loop VCO SS27 is required to lock the VCO to the correct frequency. The Sample and Hold 
circuit is turned on to sample the Integrator voltage at the correct time by the Sample and Hold pulse 
input from the Fractional-N Chip on SS29. 

Description of Check 4 

8M-16 

This check tests that the output of the Phase Detector will ramp the Integrator's Voltage to the 
+ 15 V dc and -15 V dc rail voltage as the IF frequency is varied above and below the IF Loop VCO lock 
frequency. The Integrator's voltage is stored on sample and hold capacitor C77 and measured at TP17. 

The HP 8642's IF Loop's Divide Counter and Pre-Scaler are set to lock at a frequency of 90 MHz. 
The VCO input to the Pre-Scaler is replaced by a second 8642. The 8642's frequency is changed to a 
frequency above and below the 90 MHz lock frequency, and the VCO TIme Voltage is checked at TP17. 
The Loop Out-Of-Lock Detector is checked at it's output FL1. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 
Signal Generator No.1 ........................................................ HP 8642B 

NOTE 

Component locations for 8830 can be found on page 8M-lOB. 

Test the Phase Detector and Switch Drivers 

1. Setup: 

Switch the HP 8642 to STANDBY. 

Disconnect the FN LOOP FEEDBACK (BP) A9W2 (934), FROM A9A2 J2 . Set Signal 
Generator No.1 frequency to 90 MHz. 

Set Signal Generator No.1 amplitude to 0 dBm. 

Lock the timebases of Signal Generator No.1 and the HP 8642 under test together. 

Connect Signal Generator No.1 to A9A2 J2. 

Switch the HP 8642 on. Set the HP 8642's IF fr~ueng to 90 MHz by keying in the 
following: ISHIFTllsPCLI @] @] [!] @] ~ @] @] @] @] ~ @] ~ @] ~ 
Connect the Oscilloscope to TP17. 

Troubleshooting 
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CHECK 4: A9A2 IF LOOP PHASE LOCK LOOP CIRCUITRY (5530) 

Essentials of SS30 Phase Detector, Integrator, and Sample and Hold Circuit operation 

Refer to BD10. Located on SS30 you will find the Phase Detector, Integrator, and Sample and Hold. 

The Reference Signal A9A2 J3 (500 kHz from the FM Loop/Counter/Timebase Module A6) and 
IF Loop VCO signal divided-by-F.N from SS28 are required for Phase Detector operation. The 
Integrator Current Source output to SS31 is required to set the Integrator to correct for phase lock 
error. The summed Bias and API current input from SS31 is required to reset the Integrator after the 
correct voltage is stored on the Sample and Hold capacitor. The Sample and Hold output A9A2 J4 to 
the If Loop VCO SS27 is required to lock the VCO to the correct frequency. The Sample and Hold 
circuit is turned on to sample the Integrator voltage at the correct time by the Sample and Hold pulse 
input from the Fractional-N Chip on SS29. 

Description of Check 4 

8M-16 

This check tests that the output of the Phase Detector will ramp the Integrator's Voltage to the 
+ 15 V dc and -15 V dc rail voltage as the IF frequency is varied above and below the IF Loop VCO lock 
frequency. The Integrator's voltage is stored on sample and hold capacitor C77 and measured at TP17. 

The HP 8642's IF Loop's Divide Counter and Pre-Scaler are set to lock at a frequency of 90 MHz. 
The VCO input to the Pre-Scaler is replaced by a second 8642. The 8642's frequency is changed to a 
frequency above and below the 90 MHz lock frequency, and the VCO Tune Voltage is checked at TP17. 
The Loop Out-Of-Lock Detector is checked at it's output FL1. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of these procedures 
after Check 5.) 

Required Equipment: 

Oscilloscope ................................................................. HP 1980B 
Digital Voltmeter (DVM) ..................................................... HP 3456A 
Signal Generator No.1 ........................................................ HP 8642B 

NOTE 

Component locations for 8830 can be found on page 8M-lOB. 

Test the Phase Detector and Switch Drivers 

1. Setup: 

Switch the HP 8642 to STANDBY. 

Disconnect the FN LOOP FEEDBACK (BP) A9W2 (934), FROM A9A2 J2 . Set Signal 
Generator No.1 frequency to 90 MHz. 

Set Signal Generator No.1 amplitude to 0 dBm. 

Lock the timebases of Signal Generator No.1 and the HP 8642 under test together. 

Connect Signal Generator No.1 to A9A2 J2. 

Switch the HP 8642 on. Set the HP 8642's IF fr~ueng to 90 MHz by keying in the 
following: ISHIFTllsPCLI @] @] [I @] ~ @] @] @] @] ~ @] ~I @] ~ 
Connect the Oscilloscope to TP17. 
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2. Verify the VCO Tune Voltage Line: 

Set Signal Generator No.1 to each frequency listed in Table 8M-1O while verifying the 
voltage at TP17. 

Table 8M-IO. VCO Tune Line Voltage 

Sig. Gen. No.1 Voltage 
Frequency at TP17 

90.1 MHz ~ +15 Vdc 
89.9 MHz ~ -15 Vdc 

NOTE 

When the Fractional Loop IF Frequency (TP14) is greater than the 500 KHz 
IF Reference Frequency (TP15), you should see positive pulses at TP21 and 
the Integrator should ramp to the positive rail. When TP14 is lower in 
frequency than TP15, you should see positive pulses at the collector of Q20 
and the Integrator should ramp to the negative rail. 

3. Verify the IF Reference Diagnostic Bus Line: 

Ensure that the IF frequency is still at 90 MHz as set in step 1. Set Signal Generator No.1 
to each frequency listed in Table 8M-ll below while verifying the voltage at A9A2 FL1. 

Table 8M-II. Diagnostic Buss Outputs 

Condition 
Sig. Gen. No.1 Voltage at 

Frequency A9A2 FL1 

Out Of Lock 91.0 MHz ~ OVdc 

Locked 90.0 MHz ~ 4 Vdc 

Restore Module 

4. Switch the HP 8642 to STANDBY 

5. Disconnect Signal Generator No.1 from A9A2 J2 

6. Reconnect A9W2 FN LOOP FEEDBACK (BP),(934) to A9A2 J2. 

7. Re-install the A9A2 cover (refer to the Disassembly Procedure if you are not familiar with this 
procedure). 

Troubleshooting 8M-17 
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2. Verify the VCO Tune Voltage Line: 

Set Signal Generator No.1 to each frequency listed in Table 8M-1O while verifying the 
voltage at TP17. 

Table 8M-IO. VCO Tune Line Voltage 

Sig. Gen. No.1 Voltage 
Frequency at TP17 

90.1 MHz ~ +15 Vdc 
89.9 MHz ~ -15 Vdc 

NOTE 

When the Fractional Loop IF Frequency (TP14) is greater than the 500 KHz 
IF Reference Frequency (TP15), you should see positive pulses at TP21 and 
the Integrator should ramp to the positive rail. When TP14 is lower in 
frequency than TP15, you should see positive pulses at the collector of Q20 
and the Integrator should ramp to the negative rail. 

3. Verify the IF Reference Diagnostic Bus Line: 

Ensure that the IF frequency is still at 90 MHz as set in step 1. Set Signal Generator No.1 
to each frequency listed in Table 8M-ll below while verifying the voltage at A9A2 FL1. 

Table 8M-II. Diagnostic Buss Outputs 

Condition 
Sig. Gen. No.1 Voltage at 

Frequency A9A2 FL1 

Out Of Lock 91.0 MHz ~ OVdc 

Locked 90.0 MHz ~ 4 Vdc 

Restore Module 

4. Switch the HP 8642 to STANDBY 

5. Disconnect Signal Generator No.1 from A9A2 J2 

6. Reconnect A9W2 FN LOOP FEEDBACK (BP),(934) to A9A2 J2. 

7. Re-install the A9A2 cover (refer to the Disassembly Procedure if you are not familiar with this 
procedure). 
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CHECK 5: A9A1 IF VCO CIRCUITRY (5527) 

Essentials of 5527 Circuit Operation 

Refer to BDI0. Located on SS27 you will find the Pretune, Tune/Error Signal, Impedance Buffer, Loop 
Control, Voltage Control Oscillators, and Power Splitter. 

The five pretune level control bits of data input to the Pretune DAC from the Oscillator control SS29 
are required to tune the VCO close to the correct frequency. The VCO Tune Voltage input from the 
sample and hold SS30 is required to tune and keep the VCO tuned to the correct frequency. The 
six Oscillator Select Lines of data input to the VCO from the Oscillator Control SS29 are required to 
select the correct VCO for the IF Reference Loop. The two Power Splitter outputs are the IF Reference 
Output A9Al J4 and the IF Loop VCO feedback to the Pre-Scaler A9Al J3. 

Description of Check 5 

8M-18 

This check tests the output voltage of the five bit Pretune DAC and the VCO Tune Voltage at the input 
of the Impedance Buffer. Each of the six VCO's frequency range and the IF Loop VCO's outputs at 
the Power Splitter are checked. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of this procedure 
Check 5.) 

Required Equipment: 

Digital Voltmeter (DVM) ..................................................... HP 3456A 
Spectrum Analyzer ........................................................... HP 8566A 
Variable DC Supply .......................................................... HP 6218B 
SMC 500 Termination ....................................................... 1250-0839 

NOTE 
Component locations for SS27 can be found on page 8M -102. 

Test the A9A 1 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend the module on extender posts (refer to the Disassembly Procedure if you are not 
familiar with this procedure). 

Remove the A9Al cover (see the assembly locator on the foldout opposite BD 10 for location 
of A9Al cover). 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the Locations given in Table 8M-12. 

Table BM-12. A9A1 Power Supply Lines 

Nominal 
Location 

Voltage 

TP2 +46.5 to 47.5Vdc 
TP5 + 13.0 to 14.0Vdc 
TP6 -13.0 to -14.0Vdc 

J5 Pin 5 GND 
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Essentials of 5527 Circuit Operation 

Refer to BDI0. Located on SS27 you will find the Pretune, Tune/Error Signal, Impedance Buffer, Loop 
Control, Voltage Control Oscillators, and Power Splitter. 

The five pretune level control bits of data input to the Pretune DAC from the Oscillator control SS29 
are required to tune the VCO close to the correct frequency. The VCO Tune Voltage input from the 
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six Oscillator Select Lines of data input to the VCO from the Oscillator Control SS29 are required to 
select the correct VCO for the IF Reference Loop. The two Power Splitter outputs are the IF Reference 
Output A9Al J4 and the IF Loop VCO feedback to the Pre-Scaler A9Al J3. 

Description of Check 5 

8M-18 

This check tests the output voltage of the five bit Pretune DAC and the VCO Tune Voltage at the input 
of the Impedance Buffer. Each of the six VCO's frequency range and the IF Loop VCO's outputs at 
the Power Splitter are checked. 

If a test fails, refer to the Component Level Repair Directory. (Found at the end of this procedure 
Check 5.) 

Required Equipment: 

Digital Voltmeter (DVM) ..................................................... HP 3456A 
Spectrum Analyzer ........................................................... HP 8566A 
Variable DC Supply .......................................................... HP 6218B 
SMC 500 Termination ....................................................... 1250-0839 

NOTE 
Component locations for SS27 can be found on page 8M -102. 

Test the A9A 1 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend the module on extender posts (refer to the Disassembly Procedure if you are not 
familiar with this procedure). 

Remove the A9Al cover (see the assembly locator on the foldout opposite BD 10 for location 
of A9Al cover). 

Switch the HP 8642 on. 

2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the Locations given in Table 8M-12. 

Table BM-12. A9A1 Power Supply Lines 

Nominal 
Location 

Voltage 

TP2 +46.5 to 47.5Vdc 
TP5 + 13.0 to 14.0Vdc 
TP6 -13.0 to -14.0Vdc 

J5 Pin 5 GND 
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Test the Pretune DAC 

3. Setup: 

Switch the HP 8642 to standby (STBY). 

Remove A9W1 (947) from A9A1J1 

Terminate the TUNEjERROR SIGNAL input A9A1J1 with a 500 Termination 

4. Verify Pretune Voltage: 

Switch the HP 8642 on. 

Key in ISHIFTllsPCLI @] to enter Service Mode. 

Service 

Key in each function in Table 8M-13 while verifying the correct voltage level at Test Point 1. 

Table SM-13. Pre tune Voltage 

Service Pretune 
Function Bit 

610525000000 MHz NONE 
610516000000 MHz P1 
610514000000 MHz P2 
610510000000 MHz P4 
610502000000 MHz P8 
610484000000 MHz P16 
610 450000000 MHz ALL 

TEST THE VCO TUNE VOLTAGE 

5. Setup: 

Remove the 500 load from A9A1J1 

Set the DC Power Supply to + 13 V dc 

Connect the DC Power Supply to A9A1 J1 

6. Verify Pretune Voltage: 

Key in ISHIFTIISPCLI @] to enter Service Mode. 

Voltage 
at TP1 

45.2 to 48Vdc 
44.0 to 46.7Vdc 
43.0 to 45.4Vdc 
40.6 to 43.1 Vdc 
36.1 to 38.3Vdc 
27.4 to 29.0Vdc 
18.4 to 19.6Vdc 

Key in each function in Table 8M-14 below while verifying the correct voltage level at Test 
Point 1. 

Table SM-14. VCO Tune Voltage 

Service Pretune Voltage 
Function Bit at TP1 

610 525000000 MHz None 33.2 to 35.2Vdc 
610516000000 MHz P1 32.3 to 34.3Vdc 
610514000000 MHz P2 31.4 to 33.4Vdc 
610510000000 MHz P4 29.7 to 31 .5Vdc 
610502000000 MHz P8 26.4 to 28.0Vdc 
610 484000000 MHz P16 20.5 to 21.7Vdc 
610450000000 MHz ALL 13.1 to 14.1Vdc 

Troubleshooting 8M-19 
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Test the Pretune DAC 

3. Setup: 

Switch the HP 8642 to standby (STBY). 

Remove A9W1 (947) from A9AIJ1 

Terminate the TUNEjERROR SIGNAL input A9A1J1 with a 500 Termination 

4. Verify Pretune Voltage: 

Switch the HP 8642 on. 

Key in ISHIFTllsPCLI @] to enter Service Mode. 

Service 

Key in each function in Table 8M-13 while verifying the correct voltage level at Test Point 1. 

Table SM-13. Pre tune Voltage 

Service Pretune 
Function Bit 

610525000000 MHz NONE 
610516000000 MHz P1 
610514000000 MHz P2 
610510000000 MHz P4 
610502000000 MHz P8 
610484000000 MHz P16 
610450000000 MHz ALL 

TEST THE VCO TUNE VOLTAGE 

5. Setup: 

Remove the 500 load from A9A1J1 

Set the DC Power Supply to + 13 V dc 

Connect the DC Power Supply to A9A1 J1 

6. Verify Pretune Voltage: 

Key in ISHIFTIISPCLI @] to enter Service Mode. 

Voltage 
at TP1 

45.2 to 48Vdc 
44.0 to 46.7Vdc 
43.0 to 45.4Vdc 
40.6 to 43.1 Vdc 
36.1 to 38.3Vdc 
27.4 to 29.0Vdc 
18.4 to 19.6Vdc 

Key in each function in Table 8M-14 below while verifying the correct voltage level at Test 
Point 1. 

Table SM-14. VCO Tune Voltage 

Service Pretune Voltage 
Function Bit at TP1 

610 525000000 MHz None 33.2 to 35.2Vdc 
610516000000 MHz P1 32.3 to 34.3Vdc 
610514000000 MHz P2 31.4 to 33.4Vdc 
610510000000 MHz P4 29.7 to 31 .5Vdc 
610502000000 MHz P8 26.4 to 28.0Vdc 
610 484000000 MHz P16 20.5 to 21.7Vdc 
610450000000 MHz ALL 13.1 to 14.1Vdc 
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8M-20 

Verify the veo's and Power Splitter 

7. Setup: 

Insure that the + 13V dc source is still connected to A9A1J1 

Remove W30 (956) IF REFERENCE LOOP OUTPUT from A9A1J4. 

Remove A9W2 (934) FM LOOP FEEDBACK from A9A1J3 

8. Verify Output Level: 

Model 8642AjB 

Select the front panel frequency from Table 8M -15 and Manually sweep each VCO across 
it's frequency range (maximum step size is 200 KHz) while verifying that the power level at 
A9A1J4 is 0 to 7 dBm and that the power level at A9A1 J3 is -4.5 to +2.5 dBm using the 
Spectrum Analyzer. 

Table 8M-I5. IF VCO Frequency Ranges 

Front Panel 
veo No. IF Frequency Frequency 

1 45.0 to 52.599999 MHz 652.5 TO 644.900001 MHz 
2 52.6 to 59.999999 MHz 644.9 TO 637.500001 MHz 
3 60.0 to 67.599999 MHz 637.5 TO 629.900001 MHz 
4 67.6 to 74.999999 MHz 629.9 TO 622.500001 MHz 
5 75.0 to 82.599999 MHz 622.5 TO 614.900001 MHz 
6 82.6 to 89.999999 MHz 614.9 TO 607.500001 MHz 

NOTE 

With the loop unlocked and the +13 Vdc source as the tune voltage, the IF 
frequency will not be accurate. 

Restore Module 

9. Switch the HP 8642 to standby (STBY). 

10. Remove the DC Power Supply from A9A1J1 

11. Reconnect A9W1 (947) to A9A1J1 

12. Reconnect W30 (956) IF REFERENCE LOOP OUTPUT to A9A1J4. 

13. Reconnect A9W2 (934) FM LOOP FEEDBACK to A9A1J3 

14. Re-install the A9A1 cover (refer to the Disassembly Procedure if you are not familiar with this 
procedure). 

Troubleshooting 
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Verify the veo's and Power Splitter 

7. Setup: 

Insure that the + 13V dc source is still connected to A9A1J1 

Remove W30 (956) IF REFERENCE LOOP OUTPUT from A9A1J4. 

Remove A9W2 (934) FM LOOP FEEDBACK from A9A1J3 

8. Verify Output Level: 

Model 8642AjB 

Select the front panel frequency from Table 8M -15 and Manually sweep each VCO across 
it's frequency range (maximum step size is 200 KHz) while verifying that the power level at 
A9A1J4 is 0 to 7 dBm and that the power level at A9A1 J3 is -4.5 to +2.5 dBm using the 
Spectrum Analyzer. 

Table 8M-I5. IF VCO Frequency Ranges 

Front Panel 
veo No. IF Frequency Frequency 

1 45.0 to 52.599999 MHz 652.5 TO 644.900001 MHz 
2 52.6 to 59.999999 MHz 644.9 TO 637.500001 MHz 
3 60.0 to 67.599999 MHz 637.5 TO 629.900001 MHz 
4 67.6 to 74.999999 MHz 629.9 TO 622.500001 MHz 
5 75.0 to 82.599999 MHz 622.5 TO 614.900001 MHz 
6 82.6 to 89.999999 MHz 614.9 TO 607.500001 MHz 

NOTE 

With the loop unlocked and the +13 Vdc source as the tune voltage, the IF 
frequency will not be accurate. 

Restore Module 

9. Switch the HP 8642 to standby (STBY). 

10. Remove the DC Power Supply from A9A1J1 

11. Reconnect A9W1 (947) to A9A1J1 

12. Reconnect W30 (956) IF REFERENCE LOOP OUTPUT to A9A1J4. 

13. Reconnect A9W2 (934) FM LOOP FEEDBACK to A9A1J3 

14. Re-install the A9Al cover (refer to the Disassembly Procedure if you are not familiar with this 
procedure). 
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COMPONENT LEVEL REPAIR DIRECTORY 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

Start with the tables that are labeled with a Service Sheet number (Example: 
Table 8M-16. 5527 DC Voltages). Other tables are more general and are to 
be used at your discretion. It is suggested all tables be reviewed so their 
usefulness for component level repair can be determined. 

Table 8M-16 8S27 DC Voltages ...................................................... 8M-22 
Table 8M-17 8S27 RF Power Levels .................................................. 8M-22 
Table 8M-18 SS27 IF VCO Frequency Ranges ......................................... 8M-22 
Table 8M-19 SS27 IF Reference Loop Output Specifications ............................ 8M-23 

Table 8M-20 SS28 DC Voltages ...................................................... 8M-23 

Table 8M-2I 8S29 Control Line Interconnections ...................................... 8M-23 

Table 8M-22 8S30 DC Voltages ...................................................... 8M-24 
Table 8M-23 SS30 IF Loop Out-Of-Lock ............................................. 8M-24 

Table 8M-24 SS31 DC Voltages ...................................................... 8M-24 

Table 8M-25 A9 Power Supply Voltages ............................................... 8M-25 
Table 8M-26 A9 IF Loop Special Functions ............................................ 8M-25 
Table 8M-27 A9 Special Functions To Set Control Lines ................................ 8M-25 
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COMPONENT LEVEL REPAIR DIRECTORY 
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* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

Start with the tables that are labeled with a Service Sheet number (Example: 
Table 8M-16. 5527 DC Voltages). Other tables are more general and are to 
be used at your discretion. It is suggested all tables be reviewed so their 
usefulness for component level repair can be determined. 

Table 8M-16 8S27 DC Voltages ...................................................... 8M-22 
Table 8M-17 8S27 RF Power Levels .................................................. 8M-22 
Table 8M-18 SS27 IF VCO Frequency Ranges ......................................... 8M-22 
Table 8M-19 SS27 IF Reference Loop Output Specifications ............................ 8M-23 

Table 8M-20 SS28 DC Voltages ...................................................... 8M-23 

Table 8M-2I 8S29 Control Line Interconnections ...................................... 8M-23 

Table 8M-22 8S30 DC Voltages ...................................................... 8M-24 
Table 8M-23 SS30 IF Loop Out-Of-Lock ............................................. 8M-24 

Table 8M-24 SS31 DC Voltages ...................................................... 8M-24 

Table 8M-25 A9 Power Supply Voltages ............................................... 8M-25 
Table 8M-26 A9 IF Loop Special Functions ............................................ 8M-25 
Table 8M-27 A9 Special Functions To Set Control Lines ................................ 8M-25 
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SERVICE SHEET 27 
Table BM-16. 8827 DC Voltages 

Device Collector Base Emitter 

06 5.5 to 6.5Vdc 
09 10 to 11 Vdc 9.3 to 10.3Vdc 
014 48 to 49 Vdc 32 to 34 Vdc 31.3 to 33.3 Vdc 
015 49 to 50 Vdc 32 to 34 Vdc 31.3 to 33.3 Vdc 

016-1831-33 -14 to -13Vdc -13 to -12Vdc 

Source Drain Gate· 

019-30 2 to 5 Vdc -14 to -13 Vdc GND 
022 2 to 5Vdc -14 to -13 Vdc GND 

CR1 0,15,20,25 
30,35 (Anode) ON .6 to 1 Vdc OFF -15 to -14 Vdc 

Device Collector Base Emitter 

034 1 to 2 Vdc o Vdc -1 to -.6Vdc 
035 4.3 to 5.3 Vdc o Vdc -1 to -.6Vdc 

036,037 7 to 9 Vdc o Vdc -1 to -.6Vdc 

Table BM-17. 8827 RF Power Levels 

Location Description Power Level 

TP 4 Power Splitter input approx. 0 DBm 
A9A1 J3 FN LOOP FEEDBACK - 4.5 to + 2.5 DBm 
A9A1 J4 IF REFERENCE LOOP OUTPUT o to 7 DBm 

Table BM-IB. 8827 IF VCO Frequency Ranges 

VCO No. IF VCO Frequency 

1 40.0 to 52.599999 MHz 
2 52.6 to 59.999999 MHz 
3 60.0 to 67.599999 MHz 
4 67.6 to 74.999999 MHz 
5 75.0 to 82.599999 MHz 
6 82.6 to 95.0 MHz 

8M-22 Troubleshooting 
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SERVICE SHEET 27 
Table BM-16. 8827 DC Voltages 

Device Collector Base Emitter 

06 5.5 to 6.5Vdc 
09 10 to 11 Vdc 9.3 to 10.3Vdc 

014 48 to 49 Vdc 32 to 34 Vdc 31.3 to 33.3 Vdc 
015 49 to 50 Vdc 32 to 34 Vdc 31.3 to 33.3 Vdc 

016-1831-33 -14 to -13Vdc -13 to -12Vdc 

Source Drain Gate 

019-30 2 to 5 Vdc -14 to -13 Vdc GND 
022 2 to 5Vdc -14 to -13 Vdc GND 

CR1 0,15,20,25 
30,35 (Anode) ON .6 to 1 Vdc OFF -15 to -14 Vdc 

Device Collector Base Emitter 

034 1 to 2 Vdc o Vdc -1 to -.6Vdc 
035 4.3 to 5.3 Vdc o Vdc -1 to -.6Vdc 

036,037 7 to 9 Vdc o Vdc -1 to -.6Vdc 

Table BM-17. 8827 RF Power Levels 

Location Description Power Level 

TP 4 Power Splitter input approx. 0 DBm 
A9A1 J3 FN LOOP FEEDBACK - 4.5 to + 2.5 DBm 
A9A1 J4 IF REFERENCE LOOP OUTPUT o to 7 DBm 

Table BM-IB. 8827 IF VCO Frequency Ranges 

VCO No. IF VCO Frequency 

1 40.0 to 52.599999 MHz 
2 52.6 to 59.999999 MHz 
3 60.0 to 67.599999 MHz 
4 67.6 to 74.999999 MHz 
5 75.0 to 82.599999 MHz 
6 82.6 to 95.0 MHz 

8M-22 Troubleshooting 
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Table 8M-19. SS27 IF Reference Loop Output Specifications 

Measurement 
Specification 

A9A1 J4 

Power level o to 7 dBm 

Harmonics f3 < -10 dBc 
All others < -20dBc 

Spurs < -100 dBc 

Residual FM < -65 dBc 

SERVICE SHEET 28 
Table 8M-20. SS28 DC Voltages 

Device Collector Base Emitter 

01 4.5 to 5.2 Vdc o Vdc -1 to -.5 Vdc 
02 3.3 to 4.3 Vdc GND -1 to -.5 Vdc 
03 4.5 to 5.2 Vdc o Vdc -1 to -.5 Vdc 
04 2.2 to 3.2 Vdc GND -1 to -.5 Vdc 

SERVICE SHEET 29 

Table 8M-21. SS29 Control Line Interconnections 

Line A4 latch AS Distribution A9A2 

label IC Pin Latch Out Input Output IF Module 

FN CO U15 15 P2 Pin 20 J16Pin20 J3 Pin 18 J1 Pin 18 
FN C1 U15 9 P2 Pin 21 J16 Pin 21 J3 Pin 19 J1 Pin 19 
FN C2 U15 6 P2 Pin 17 J16 Pin 17 J3 Pin 21 J1 Pin 21 
FN C3 U15 16 P2 Pin 16 J16 Pin 16 J3 Pin 22 J1 Pin 22 
H INV U15 5 P2 Pin 15 J16 Pin 15 J3 Pin 16 J1 Pin 16 

H EXT ClK U15 2 P2 Pin 14 J16 Pin 14 J3 Pin 14 J1 Pin 14 
OSC CONTROL U15 12 P2 Pin 38 J16 Pin 38 J3 Pin 25 J1 Pin 25 
OUT OF lOCK U35 3 P3 Pin 7 J16 Pin 7 J3 Pin 26 J1 Pin 26 
lOW SWEEP U33 4 P3 PIN 37 J16 Pin 37 J3 Pin 24 J1 Pin 24 

DISABLE U13 5 A4U30 Pin 2 

Troubleshooting 8M-23 

Scans by ArtekMedia => 2009

Model 8642A/B Service 

Table 8M-19. SS27 IF Reference Loop Output Specifications 

Measurement 
Specification 

A9A1 J4 

Power level o to 7 dBm 

Harmonics f3 < -10 dBc 
All others < -20dBc 

Spurs < -100 dBc 

Residual FM < -65 dBc 

SERVICE SHEET 28 
Table 8M-20. SS28 DC Voltages 

Device Collector Base Emitter 

01 4.5 to 5.2 Vdc o Vdc -1 to -.5 Vdc 
02 3.3 to 4.3 Vdc GND -1 to -.5 Vdc 
03 4.5 to 5.2 Vdc o Vdc -1 to -.5 Vdc 
04 2.2 to 3.2 Vdc GND -1 to -.5 Vdc 

SERVICE SHEET 29 

Table 8M-21. SS29 Control Line Interconnections 

Line A4 latch AS Distribution A9A2 

label IC Pin Latch Out Input Output IF Module 

FN CO U15 15 P2 Pin 20 J16Pin20 J3 Pin 18 J1 Pin 18 
FN C1 U15 9 P2 Pin 21 J16 Pin 21 J3 Pin 19 J1 Pin 19 
FN C2 U15 6 P2 Pin 17 J16 Pin 17 J3 Pin 21 J1 Pin 21 
FN C3 U15 16 P2 Pin 16 J16 Pin 16 J3 Pin 22 J1 Pin 22 
H INV U15 5 P2 Pin 15 J16 Pin 15 J3 Pin 16 J1 Pin 16 

H EXT ClK U15 2 P2 Pin 14 J16 Pin 14 J3 Pin 14 J1 Pin 14 
OSC CONTROL U15 12 P2 Pin 38 J16 Pin 38 J3 Pin 25 J1 Pin 25 
OUT OF lOCK U35 3 P3 Pin 7 J16 Pin 7 J3 Pin 26 J1 Pin 26 
lOW SWEEP U33 4 P3 PIN 37 J16 Pin 37 J3 Pin 24 J1 Pin 24 

DISABLE U13 5 A4U30 Pin 2 

Troubleshooting 8M-23 
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SERVICE SHEET 30 

Table BM-22. 8830 DC Voltages 

Device Collector Base Emitter 

021 GND 3.5 to 4.5 Vdc 3.5 to 4.5 Vdc 
022 1.5 to 2.5 Vdc 3.5 to 4.5 Vdc 3.5 to 4.5 Vdc 
015 -15 to -14 Vdc .3 to 1.0 Vdc .5 to 1.5 Vdc 
024 4.5 to 5.2 Vdc 1.5 to 2.0 Vdc .5 to 1.5 Vdc 
019 GND 3.0 to 4.5 Vdc 3.5 to 4.5 Vdc 
022 -1 to -.3 Vdc 3.0 to 4.5 Vdc 3.5 to 4.5 Vdc 

Sample and Hold 
Cathode VR4 -12.9 to -11.9 Vdc 

025 -12.7 to -11.7 Vdc OVdc .1 to .5Vdc 
027 -11.7 to -10.7 Vdc -.2 to -.OB Vdc .1 to .5 Vdc 
016 1.5 to 2.5 Vdc -12.7 to -11.7 Vdc -12.3 to -11.3 Vdc 
017 -5.0 to -4.0 Vdc -11.Bto-10.BVdc -12.2 to -11.2 Vdc 

Table BM-23. 8830 IF Loop Out-o/-Lock 

Line A4 Latch A5 Distribution A9A2 

Label IC Pin Latch Out Input Output IF Module 

FN Out of Lock U35 3 P3 Pin 7 J16 Pin 7 J3 Pin 26 J1 Pin 26 
Out of Lock Disable U13 5 A4U30 Pin 2 

SERVICE SHEET 31 

Table BM-24. 8831 DC Voltages 

Collector Base Emitter 
Device (Source) (Gate) (Drain) 

API Voltages 
031,029,032 +15 VDc 5 to 6.5 Vdc 4.5 to 6.0 Vdc 
034 -2 to -1Vdc -5 to -2 Vdc 5.0 to 6.0 Vdc 

Bias Current Source 
and Summing 
036 B.O to 9.0 Vdc 9.0 to 10.5 Vdc 4.5 to 6.0 Vdc 
033 4.5 to 6.0 Vdc 6.0 to 7.5 Vdc 1.0 to 0 Vdc 

Current Source 
035 -6.0 to -4.5Vdc -7.0 to -6.0 Vdc -2.0 to -1.0 Vdc 

U35 Pins 2,4,6,9 -9.0 to -7.0 Vdc 
U35 Pins 3,7,10 -10.0 to -B.O Vdc 
U35 Pins 1 ,5,B, 11 -6.0 to -4.5 Vdc 
U35 Pins 12,14 -14.5 to -13.5 Vdc 
U35 Pin 13 -15 to -14Vdc 

8M-24 Troubleshooting 
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SERVICE SHEET 30 

Table BM-22. 8830 DC Voltages 

Device Collector Base Emitter 

021 GND 3.5 to 4.5 Vdc 3.5 to 4.5 Vdc 
022 1.5 to 2.5 Vdc 3.5 to 4.5 Vdc 3.5 to 4.5 Vdc 
015 -15 to -14 Vdc .3 to 1.0 Vdc .5 to 1.5 Vdc 
024 4.5 to 5.2 Vdc 1.5 to 2.0 Vdc .5 to 1.5 Vdc 
019 GND 3.0 to 4.5 Vdc 3.5 to 4.5 Vdc 
022 -1 to -.3 Vdc 3.0 to 4.5 Vdc 3.5 to 4.5 Vdc 

Sample and Hold 
Cathode VR4 -12.9 to -11.9 Vdc 

025 -12.7 to -11.7 Vdc OVdc .1 to .5Vdc 
027 -11.7 to -10.7 Vdc -.2 to -.OB Vdc .1 to .5 Vdc 
016 1.5 to 2.5 Vdc -12.7 to -11.7 Vdc -12.3 to -11.3 Vdc 
017 -5.0 to -4.0 Vdc -11.Bto-10.BVdc -12.2 to -11.2 Vdc 

Table BM-23. 8830 IF Loop Out-o/-Lock 

Line A4 Latch A5 Distribution A9A2 

Label IC Pin Latch Out Input Output IF Module 

FN Out of Lock U35 3 P3 Pin 7 J16 Pin 7 J3 Pin 26 J1 Pin 26 
Out of Lock Disable U13 5 A4U30 Pin 2 

SERVICE SHEET 31 

Table BM-24. 8831 DC Voltages 

Collector Base Emitter 
Device (Source) (Gate) (Drain) 

API Voltages 
031,029,032 +15 VDc 5 to 6.5 Vdc 4.5 to 6.0 Vdc 
034 -2 to -1Vdc -5 to -2 Vdc 5.0 to 6.0 Vdc 

Bias Current Source 
and Summing 
036 B.O to 9.0 Vdc 9.0 to 10.5 Vdc 4.5 to 6.0 Vdc 
033 4.5 to 6.0 Vdc 6.0 to 7.5 Vdc 1.0 to 0 Vdc 

Current Source 
035 -6.0 to -4.5Vdc -7.0 to -6.0 Vdc -2.0 to -1.0 Vdc 

U35 Pins 2,4,6,9 -9.0 to -7.0 Vdc 
U35 Pins 3,7,10 -10.0 to -B.O Vdc 
U35 Pins 1 ,5,B, 11 -6.0 to -4.5 Vdc 
U35 Pins 12,14 -14.5 to -13.5 Vdc 
U35 Pin 13 -15 to -14Vdc 

8M-24 Troubleshooting 
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Table SM-25. A9 Power Supply Voltages 

A17 AS A9A 
Supply Output Input Output Input 

+ 50 Vdc J2 Pins 3&4 J12 Pins 3&4 J3 Pin 1 J1 Pin 1 

+15 Vdc J2 Pins 9-18 J12 Pins 9-18 J3 Pin 2-4 J1 Pins 2-4 

+5 Vdc J2 Pins 35-50 J12 Pins 35-50 J3 Pin 5-7 J1 Pin 5-7 
-15 Vdc J2 Pins 19-22 J12 Pins 19-22 J3 Pin 11 J1 Pin 11 

GND Chassis GND J3 Pins 12,13 J1 Pins 12,13 
15,17,20,23 15,17,20,23 

Table SM-26. A9 IF Loop Special Functions 

Enter 
Service Function Description 
Mode 

609 HZ • Displays the current IF loop Frequency 
SHIFT SPCl 3 610Hz •• Sets the IF loop Frequency 

6203 Hz Displays the current IF loop Frequency 

• The IF Frequency must be entered in tenth Hz units . 
•• The IF Frequency must be entered in tenth Hz units ie 45 MHz would be entered as 6 1 04 5 0 0 0 0 0 0 0 Hz 

Table SM-27. A9 Special Functions to Set Control Lines 

Enter Function Description Line Description 

32Hz FN CO 
33Hz FN C1 
34Hz FN C2 
35Hz FM C3 

SHIFT 600 Reads line state 36Hz H INV 
SPCl 601 Sets Bit to 1 37Hz H EXT ClK 

3 602 Sets Bit to 0 38Hz OSC CONTROL 
6 1 5 •• Continuous Toggle • 1 04 Hz Out of lock 

• 1 17Hz lOW SWEEP 
16Hz Out of lock 

. This line can not be set. read is the only function for this line . 

.. To stop bit from toggling you must shut the HP 8642 off. 

Troubleshooting 8M-25 
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Model 8642A/B Service 

Table SM-25. A9 Power Supply Voltages 

A17 AS A9A 
Supply Output Input Output Input 

+ 50 Vdc J2 Pins 3&4 J12 Pins 3&4 J3 Pin 1 J1 Pin 1 

+15 Vdc J2 Pins 9-18 J12 Pins 9-18 J3 Pin 2-4 J1 Pins 2-4 

+5 Vdc J2 Pins 35-50 J12 Pins 35-50 J3 Pin 5-7 J1 Pin 5-7 
-15 Vdc J2 Pins 19-22 J12 Pins 19-22 J3 Pin 11 J1 Pin 11 

GND Chassis GND J3 Pins 12,13 J1 Pins 12,13 
15,17,20,23 15,17,20,23 

Table SM-26. A9 IF Loop Special Functions 

Enter 
Service Function Description 
Mode 

609 HZ • Displays the current IF loop Frequency 
SHIFT SPCl 3 610Hz •• Sets the IF loop Frequency 

6203 Hz Displays the current IF loop Frequency 

• The IF Frequency must be entered in tenth Hz units . 
•• The IF Frequency must be entered in tenth Hz units ie 45 MHz would be entered as 6 1 04 5 0 0 0 0 0 0 0 Hz 

Table SM-27. A9 Special Functions to Set Control Lines 

Enter Function Description Line Description 

32Hz FN CO 
33Hz FN C1 
34Hz FN C2 
35Hz FM C3 

SHIFT 600 Reads line state 36Hz H INV 
SPCl 601 Sets Bit to 1 37Hz H EXT ClK 

3 602 Sets Bit to 0 38Hz OSC CONTROL 
6 1 5 •• Continuous Toggle • 1 04 Hz Out of lock 

• 1 17Hz lOW SWEEP 
16Hz Out of lock 

. This line can not be set. read is the only function for this line . 

.. To stop bit from toggling you must shut the HP 8642 off. 

Troubleshooting 8M-25 
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Adjustments 

DESCRIPTION OF A9 ADJUSTMENTS 

Overall Equipment List 

8M-26 

Spectrum Analyzer ................................................................. HP3585A 
DVM ............................................................................. HP3456A 

There is no Auto-Adjust Procedure for the A9 Module. There are two manual adjustment procedures: 
one for the VCOs' tune range and one for the current source DAC bits in the Fractional N circuitry. 
To adjust the VCOs' tune range the module is set to the lowest operating frequency (40 MHz) and the 
pretune is adjusted for the correct tune voltage. This sets the tune range lower limit. Then each VCO 
is set to its maximum frequency and adjusted for the correct tune voltage. This sets the tune range 
upper limit on each VCO. To adjust the Fractional-N circuitry, the module is set to a frequency that 
activates only one of the current source DAC bits. That bit is then adjusted to null the 10 kHz spur 
on the tune line. This is done for the most significant bit first and least significant bit last. 

Adjustments 
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Adjustments 

DESCRIPTION OF A9 ADJUSTMENTS 

Overall Equipment List 

8M-26 

Spectrum Analyzer ................................................................. HP3585A 
DVM ............................................................................. HP3456A 

There is no Auto-Adjust Procedure for the A9 Module. There are two manual adjustment procedures: 
one for the VCOs' tune range and one for the current source DAC bits in the Fractional N circuitry. 
To adjust the VCOs' tune range the module is set to the lowest operating frequency (40 MHz) and the 
pretune is adjusted for the correct tune voltage. This sets the tune range lower limit. Then each VCO 
is set to its maximum frequency and adjusted for the correct tune voltage. This sets the tune range 
upper limit on each VCO. To adjust the Fractional-N circuitry, the module is set to a frequency that 
activates only one of the current source DAC bits. That bit is then adjusted to null the 10 kHz spur 
on the tune line. This is done for the most significant bit first and least significant bit last. 
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Model 8642A/B 

ADJUSTMENT 1: A9A2 FRACTIONAL-N SPUR ADJUSTMENT, SS31 

1. Setup: 

Connect the Spectrum Analyzer time base input to the HP 8642 10 MHz Output. 

Connect the Spectrum Analyzer 1 MHz Input to A9A2 TP17. 

Set the Spectrum Analyzer as follows: 

Cent Freq ..................................... 10 kHz 
Span .......................................... O Hz 
Res BW ....................................... 3 Hz 
Vid BW ....................................... 1 Hz 
Impedance .................................... 1 MO 

2. Adjustment: 

Service 

For each Potentiometer, enter the HP 8642 Key Sequence given in the table below and adjust 
the 10 kHz signal for a null. The null should be below -80 dEm. 

Adjustment HP8642 Key Sequence 

R73 SHIFT SPCL 3 61090 020 000 0 Hz 
R75 SHIFT SPCL 3 610 90 002 000 0 Hz 
R76 SHIFT SPCL 3 610 90 000 2000Hz 
R95 SHIFT SPCL 3 610 90 000 020 0 Hz 

* SHIFT SPCL 3 610 90 000 002 0 Hz 

* Verify that the 10kHz signal at this point is 
comparable to the null of R95. 

Adjustments 8M-27 
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Model 8642A/B 

ADJUSTMENT 1: A9A2 FRACTIONAL-N SPUR ADJUSTMENT, SS31 

1. Setup: 

Connect the Spectrum Analyzer time base input to the HP 8642 10 MHz Output. 

Connect the Spectrum Analyzer 1 MHz Input to A9A2 TP17. 

Set the Spectrum Analyzer as follows: 

Cent Freq ......................... '" ......... 10 kHz 
Span .......................................... O Hz 
Res BW ....................................... 3 Hz 
Vid BW ....................................... 1 Hz 
Impedance .................................... 1 MO 

2. Adjustment: 

Service 

For each Potentiometer, enter the HP 8642 Key Sequence given in the table below and adjust 
the 10 kHz signal for a null. The null should be below -80 dBm. 

Adjustment HP8642 Key Sequence 

R73 SHIFT SPCL 3 61090 020 000 0 Hz 
R75 SHIFT SPCL 3 610 90 002 000 0 Hz 
R76 SHIFT SPCL 3 610 90 000 2000Hz 
R95 SHIFT SPCL 3 610 90 000 020 0 Hz 

* SHIFT SPCL 3 610 90 000 002 0 Hz 

* Verify that the 10kHz signal at this point is 
comparable to the null of R95. 

Adjustments 8M-27 
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ADJUSTMENT 2: A9A1 IF veo ADJUSTMENT SS27 

8M-28 

1. Setup: 

Set the DVM to DC Volts mode. 

Connect the DVM to A9Al TP3. 

2. Adjustment: 

Enter the HP8642 Key Sequence for each Adjustment given in the table below and adjust 
for a DVM reading between the Min and Max voltage. 

Adjustment HP8642 Key Sequence Min Actual Max 

R27 SHIFT SPCL 3 610 400000000 Hz 12.95 -- 13.05 
C28 SHIFT SPCL 3 610 52 599 9990Hz 43.90 -- 44.10 
C38 SHIFT SPCL 3 610 59 999 9990Hz 43.90 -- 44.10 
C48 SHIFT SPCL 3 610 67 599 9990Hz 43.90 -- 44.10 
C58 SHIFT SPCL 3610749999990 Hz 43.90 -- 44.10 
C68 SHIFT SPCL 3610825999990 Hz 43.90 -- 44.10 
C78 SHIFT SPCL 3 610899999990 Hz 43.90 -- 44.10 

Adjustments 
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ADJUSTMENT 2: A9A1 IF veo ADJUSTMENT SS27 

8M-28 

1. Setup: 

Set the DVM to DC Volts mode. 

Connect the DVM to A9Al TP3. 

2. Adjustment: 

Enter the HP8642 Key Sequence for each Adjustment given in the table below and adjust 
for a DVM reading between the Min and Max voltage. 

Adjustment HP8642 Key Sequence Min Actual Max 

R27 SHIFT SPCL 3 610 400000000 Hz 12.95 -- 13.05 
C28 SHIFT SPCL 3 610 52 599 9990Hz 43.90 -- 44.10 
C38 SHIFT SPCL 3 610 59 999 9990Hz 43.90 -- 44.10 
C48 SHIFT SPCL 3 610 67 599 9990Hz 43.90 -- 44.10 
C58 SHIFT SPCL 3610749999990 Hz 43.90 -- 44.10 
C68 SHIFT SPCL 3610825999990 Hz 43.90 -- 44.10 
C78 SHIFT SPCL 3 610899999990 Hz 43.90 -- 44.10 
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500 KHz 
IF REF 
FROM A6 

A9A2 
.1. , 

FRACTIONAL N 
CONTROL LINES 

"9A2 
Jl 

2i>+--
22r}-
19>0-
le>+--

'.)-4--
14rL, , , 

g~~~~~tT~:ABLE 25 >-'--

55-SERVICE SHEET 

COMP X,V COMP X,V 
C! B. 1 C3B C.l 
C2 B.l C39 C,l 
C3 B •• 04. C.l 
e. B.2 C" C.2 
C5 B, • C.2 C.l 
es B,2 C.S 0,1 
C7 A,l C •• C.l 
CB B. 2 C.5 0.1 
C. A,2 C'5 C.2 
C!O 0.2 C.7 C.2 
C11 0,2 C'B C.l 
C!2 0, 2 C •• C.l 
C13 D. S C5. B.S 
C14 0.2 C51 B.2 
C!5 0.2 C52 B.2 
C15 D.2 C53 B.2 
C17 0.2 C5' B.3 
C!B 0.2 C55 B •• ct. 0.1 C5. B •• 
C2. B.l C57 B.2 
C21 B. 2 C5B B •• 
C22 B. , C5. B •• 
C23 B.l C60 C.S 
C24 B.l C., C., 
C25 B. , C.2 C.2 
C2. B •• C6' C.2 
C27 B •• C64 C •• 
C2B B. 1 C65 C., 
C2. B. , C66 C.2 
C3. C. , C67 C.2 
C", C. 2 C6e C, • 
C'2 C,1 c •• C,3 
C33 C. , C70 C. S 
C3. C. 1 C71 C.2 
C,. C. 1 C72 C.2 
C3. C.2 C7S C.2 
C37 C.2 "4 C,3 

B I AS AND AP I =======;1 

8831 8830 

FRACTIONAL-N 
CHIP AND 
OSCI LLATI,lR 
CONTROL FRACTIONAL N DIVIDER 

AND TIMING 

COMP 
C7. 
C75 
C77 
C7B ". CBO 
CBl 
CB2 
C83 
ce. 
CBS 
CBB 
C87 
CBB 
CB. 
c •• 

C" 
CA2 
C •• 
CR' 
CA. 
CA5 
CR7 
CRB 
CRa 
CRU 
CRU 
CRi2 
CRi3 
CRi4 
CRi5 
CA16 
CA17 
CAia 
CR19 
CA20 

<:==> 
8528 

8$29 

x,t 
C •• 
C.2 
C.2 
c. S 
C, • 
0,2 
D. S 
D. S 
0, S 
0, • 
0,2 
0.2 
0.1 
0.2 
0.1 
0,2 

A, 1 
A. 1 
A, 1 
A,l 
A. , 
A. , 
A,l 
B. , 
B,l 
B,2 
B. , 
B.l 
B.l 
B,l 
C.2 
C. , 
C.l 
C •• 
C. 1 
C.2 

Reference Block Diagram 

Component Coordinates 

COMP X,V COMP X,V COMP X,V 
CR2i C.l L12 C. 1 022 B.l 
CR22 C, 1 L13 B.2 02. C.l 
CRi!3 C.l U4 B.2 02. C.l 
CR24 C. 1 L15 B •• .25 B •• 
CR25 B.2 U5 C.2 025 C •• 
CR25 B •• U7 C.2 027 C •• 
CR27 B. S UB C,S 02B B,' 
CR28 B. S UB C,2 02' C. S 
CA29 B.3 L2. C.2 0 •• C •• 
CRSO C,2 L21 C.S 0 .. B.3 
CR31 C,' L22 D •• 0.2 B •• 
CA:32 C,' L23 D. S 033 C •• 
C ... C,' L2. 0,1 03' 0.2 
CA34 C,' L2' D.2 0 .. D. , 
eR3.!! C,2 L25 D.2 os. 0.2 
CRSS C,3 037 0. 2 
CRa7 C,3 ., A,l .3B D • • 
CASB C •• .2 B.l 039 D •• 
CR39 C,' 03 B. , .. B, , " B.2 
Jl A, , os B. 1 R2 B.2 
J. B. , •• A. , .. B.2 
J. D. , 07 '" •• B.2 
J. D.l OB .. , •• B. 2 
J, D.2 O' A.l R. B.2 .,. B.1 A7 B •• 
U B.1 '" B. 1 AB B.2 
L2 D •• 012 A.2 '9 B.2 
L3 0.2 013 B.2 R1. A. 1 
L4 B,2 014 B.2 .U A. 1 
L. B,2 01. e,2 R12 A.2 
L. B.1 01. C.1 R13 A, 1 
L7 C,2 017 C.1 '14 A. 1 
Le C.2 Ofe D.l ,,5 A. , 
L. C.l u. B.l A16 A,2 
L'. C.2 02. C.l • 17 A. 1 
L11 C.2 02. C.l .,8 A. 1 

COMP 
R19 
R2. 
R21 
R22 
A23 
R2' 
.25 
R2. 
.27 
.2B 
R2. ... 
'31 
.. 2 
A33 
A3. 
R35 ••• •• 7 
.. B 
R39 
A4. 
.4i 
A.2 

••• ••• .45 ••• "7 
A'B 
R •• 
ru;o .. , 
.. 2 
.. 3 ... 
R55 

VOLTAGE 
CONTROLLED 
OSC I LLATORS 

8827 

X,Y COMP X,Y 
A. 1 ru;. B.2 
A. l R57 B.2 
A.l R.B C .• 
A. 1 A.9 C,' 
A. l A5. C,' 
A.l A51 C,2 
A. 1 R.2 C,2 
A.l '53 C,' 
A.l R5. C, • 
A.l '65 C., 
A.2 .65 C,2 
A. , .57 C,2 
A.2 ,5B 0,2 
B.2 .5. 0,2 
B.2 .7. 0,3 
A •• R71 0,2 
A.2 R72 0,' 
0.2 A7S 0,2 
0.2 '74 D. ' 
B. l A75 0, 1 
B, 1 .7. 0, 1 
B. , .77 D, , 
B.2 ,7e D,l 
B.2 
C. , T1 0.2 
C. 1 
c. 1 TPl A.2 
C.2 TP2 B, • 
C,2 TP' A,S 
D. 1 TP5 0.2 
D. 1 TP. 0.2 
D. , 
C.2 YR' B.2 
C.2 Y.2 0,2 
B.3 Y.3 D.' 
8,S 
8,3 

COMP X,V 

<:~ru~~_~sr~~ __ A_9_~_Du_LE_B_D __ 1~Ol 

Service Model 8642MB 

Notes: 
1. Each ladul. in the HP 8642 has I nine digit IOdula identlficatton code. The first four diDtta co.prill the 

aDdu Ie configuration codB . Mhan 'ervicing I aodule. note any chanaea that apply epecifically to its lodula 
configuration code. 

2. All circuit boards ere •• nufactured ultng a hot air level.d proc •••. Tha •• boards require extra eIre Mhan 
replacing co.ponent • • ne'er to Seneral Service Infor.ation. paragraph 8-3. 

8M-t02 

A9A1 
036,037 
TOP VIEW 

2 Ie) 

liE) 

Schematic General Information 



Model 8642A/B 

rev15SEP86 

CHANGES Service 

On the component locator: 

• C85 - Delete C85. 

In component coordinates: 

• C85 - Delete C85. 

In Schematic General Information (Notes): 

• Q36, Q37 - On the Top View diagram of Q36, Q37, the pin 
numbering should be changed as follows: Going counterclock
wise from the key - square pad pin 1 (E), pin 2 (B), pin 3 (C), 
pin 4 (CASE). 

On the schematic: 

• C9 - In LOOP CONTROL, change C9 to 0.047/L. 

• C28, C38, C48 - In VOLTAGE CONTROLLED OSCILLA
TORS, change C28, C38, and C48 (all labeled "OSCILLATOR 
TUNE ADJUST") ranges to span 1.7 to 7.4p. 

• C 8 5 - In POWER SPLITTER, delete C 8 5. In the same loca
tion, change + 1 5V(F2) to + 1 5V(F3). 

• C30, C31, C32 - In VOLTAGE CONTROLLED OSCILLA
TORS, under the "52.6-60.0 MHz bracket, change C30 and 
C31 to 6.8p. In the same location, change C32 to 10p. 

On the schematic: 

• C70 - In VOLTAGE CONTROLLED OSCILLATORS, under 
the "82.6 - 90.0 MHz bracket, change C70 from 2.7p to 2.2 pF. 

• C7l - In VOLTAGE CONTROLLED OSCILLATORS, under 
the "82.6 - 90.0 MHz bracket, change C71 from 2.7p to 3.3 pF. 

• R 7 8 - In the lower portion of POWER SPLITTER, connect 
the base of Q 3 5 to ground and delete R 78. 

SS27 
8M-l02.1 
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CHANGES Service 

On the component locator: 

• C85 - Delete C85. 

In component coordinates: 

• C85 - Delete C85. 

In Schematic General Information (Notes): 

• Q36, Q37 - On the Top View diagram of Q36, Q37, the pin 
numbering should be changed as follows: Going counterclock
wise from the key - square pad pin 1 (E), pin 2 (B), pin 3 (C), 
pin 4 (CASE). 

On the schematic: 

• C9 - In LOOP CONTROL, change C9 to 0.047/L. 

• C28, C38, C48 - In VOLTAGE CONTROLLED OSCILLA
TORS, change C28, C38, and C48 (all labeled "OSCILLATOR 
TUNE ADJUST") ranges to span 1.7 to 7.4p. 

• C 8 5 - In POWER SPLITTER, delete C 8 5. In the same loca
tion, change + 1 5V(F2) to + 1 5V(F3). 

• C30, C31, C32 - In VOLTAGE CONTROLLED OSCILLA
TORS, under the "52.6-60.0 MHz bracket, change C30 and 
C31 to 6.8p. In the same location, change C32 to lOp. 

On the schematic: 

• C70 - In VOLTAGE CONTROLLED OSCILLATORS, under 
the "82.6 - 90.0 MHz bracket, change C70 from 2.7p to 2.2 pF. 

• C7l - In VOLTAGE CONTROLLED OSCILLATORS, under 
the "82.6 - 90.0 MHz bracket, change C7l from 2.7p to 3.3 pF. 

• R 7 8 - In the lower portion of POWER SPLITTER, connect 
the base of Q 3 5 to ground and delete R 78. 

SS27 
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Service 

SS27 
81\1-102.2 

Model 8642A/B 

CHANGES 

On the Schema tic: 

• L 5, L6, L 8, L 9, L 11, L 12, L14~ 15, L1 7, L 1 8,L,20, L 21, -

In VOLTAGE CONTRULLED OSCILLATORS change the 
following; 

Under 45.0 - 52.6 MHz change L5 and L6 to 6.8 uH. 
Under 52.6 - 60.0 MHz change L8 and L9 to 4.7 uH. 
Under 60.0 - 67.6 MHz change L 11 and L 12 to 4.7 uH. 
Under 67.5 - 75.0 MHz change L 14 and LIS to 4.7 uH. 
Under 75.0 - 82.6 MHz change L17 and L18 to 4.7 uH. 
Under 82.6 - 90.0 MHz change L20 and L21 to 3.9 uH. 

rev.25JUL87 

Scans by ArtekMedia => 2009

Service 

SS27 
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Model 8642A/B 

CHANGES 

On the Schema tic: 

• L 5, L6, L 8, L 9, L 11, L 12, L14~ 15, L1 7, L 1 8,L,20, L 21, -

In VOLTAGE CONTRULLED OSCILLATORS change the 
following; 

Under 45.0 - 52.6 MHz change L5 and L6 to 6.8 uH. 
Under 52.6 - 60.0 MHz change L8 and L9 to 4.7 uH. 
Under 60.0 - 67.6 MHz change L 11 and L 12 to 4.7 uH. 
Under 67.5 - 75.0 MHz change L 14 and LIS to 4.7 uH. 
Under 75.0 - 82.6 MHz change L17 and L18 to 4.7 uH. 
Under 82.6 - 90.0 MHz change L20 and L21 to 3.9 uH. 
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A9A11F VCO ASSEMBLY (08642-60104) ,-- --~- ----
TUNE/ERROR SIGNAL I MPEDENCE LOOP CONTROL I 

I ...---V TO I~ ,-----SHAPING NETWORK--. BUFFER ,SPEED-UP CIRCUITRY~ 

yeo TUNE I 
VOl lASE A9tIl Ji 

30~ 

'.7. .28 Q10~A'2<"7' 
RIO[ r-4~-t-----t---t-----~~--~~--t--'wOO~~------~~ir--t--i-r-[~· 21.'" 0 ~ \.... .11 

CAS CA4 CRS --

PONER SUPPLY 
LINES AND 6ND 

28 B •• ~...,.-.... 

29~~-< 

r CRI CR2 ~ R12 Rt3 Rl" Rt5 CRg 
5110 S" . 7k I Dle 6Bl0 ... Hty t---..., 
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~UI0 

+47V .... ~R .. '"--..... -Rwl .. 7 ..... -R ... I .. "-+R'9 Q12~) CA" 

750 G.. '22 IG20 \3 011",,) ~:~ 
I 
I 

I I PREtUNE TPI I 
' 5 BIT DAC--__ .,....Y TO I..... • 
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+ov 

~ 
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---- FILTER ~ 
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31.6k 
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I I : v~ ::fo 0 . 1jl* CAG 
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11k 

R3! 
10k +~. 

~ O.022J,1 

-e TP3 

! _.!Jp~",-!!-___ ..:0~2f~f5[0~-:;-t CA' 
7 ,. I ~. A2. A2S I ~ ~~ 2610 5110 

03_ 0 "PS& n "",~,-__ """,-, 
~s R24 

AND GND I r;=~: S~::L y 

IG) ~~I..;:=~~~~~~~~~~~~ J5 +50' (F21 +47Y REOULATOR/F I L TER~ • 

J(' 1 _~ ..... 7Y I I L1 RI R2 c:t RS R7 T CS RS 
CS "71J C2 P 3".B 013 VO . 06B'" Uk 
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" 2G." 5G B25 T 
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100 ~ , I ...... })--------t":::--~---' I I ~, ,y ,\'\ 
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I II ~ . " 

C3 + AS R6 
I SOU 51. Sk 8250 I +15V (F2) 
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U2 U3 UI 

UI. UI7 
UI3 UI. UI5 

8~ 

U3. 
U2' 

C 

Component Locator 

~B tD U2' ~ 

@~ 

3 
CURRENT 

ADJ, 

3 
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• U3. ~ ~ ~B~ 
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D 

500 KHz 
IF REF 
FROM A6 

1.9"2 
J,3 

"9A2 
JI 

8 I AS AND AP I ======::::;1 

8S31 

FRACTIONAl-N 
CHIP AND 
OSCILLATOR 
CONTROL 

8830 

FRACTIONAL N DIVIDER 
AND TIMING 

VOLTAGE 
CONTROLLED 
OSCI LLATORS 

8827 

A,9A2 
J1 

FRACTIONAL N 
CONTROL LINES 

21>-+--

22 >+- <~::::::> 1.>'-
.B>;--
.6>+----
•• )-l-

J 
J 

OSCILLATOR I 
CONTROL ENABLE 25 )-L-

55-SERVICE SHEET 

COMP X,Y COMP X,V 
CI A.2 JI A. I 
C2 A. 2 J2 B. I 
C3 A.2 J. A •• 
C. A.2 J6 C. I 
C. A. I 
C6 A.2 LI A.2 
C7 A.2 L. A. 2 
CS A. 2 L' A. 2 
C. A.2 L' A.' 
CIO A.2 L. B. I 
CII A.2 L6 B. I 
CI6 B. I L7 B. I 
CI7 B.l LB C. I 
CIB B. I L. B.l 
CI' B. I L10 B. I 
C20 B. I 
C21 B. I ., B. I 
C22 8.1 •• B. I 
C23 C. I .3 B. I 
C2. C. I •• B. I 
C2' B. I 
C2. B. I AIO B. I 
C27 C.l All B.l 
C28 C. 1 AI2 B. I 
C2. C. I A!3 B. I 
C30 C.2 A,. B. , 
ceo A.2 AIS B.l 
CB. A.2 AI. B.l 

AI7 C.l 
FUO A.l AlB B. 1 
FLU A.l AI' B.l 
FU2 A.l A20 C.l 
f1l3 A.l A21 C.2 

A22 C.3 
A2> C. 2 
A2' C.3 
A2. C.2 

COMP 
TPI 
TP2 
TP3 
TP, 
TP6 
TPB 
TP10 
TPU 

U2 
U3 
U' 
U' 
Ul. 
UI. 
UI7 
U2. 
U27 
U2B 

8828 

8829 

X,~ 
S. I 
C. I 
S. I 
8.2 
C •• 
B.3 
A.3 
A.3 

B.2 
8.2 
C.2 
C.2 
e.2 
C.2 
C.2 
8.3 
C.3 
C.3 

Reference Block Diagram 

Component Coordinates 

COMP X,V COMP X,Y COMP X,Y COMP X,Y COMP X,V COMP X,Y 

< A9A1 IF vco 55211 ASSEMBLY 
,~S~~'~E~~~S~I~~L-______________________________________ .j 

Service Model 8642MB 

Notes: 
i. Each aodul. in the HP 8642 haa a nine digit .adule Identitle.tion codl. The first tour digit. co.pri •• the 

lodule cDnflguration code. When servicing 8 aDdu II, note any chang •• that apply aplciticaIII to It. a.dul. 
conflgurltiop cod •. 

2. A9 Fl1. A9 fl2 are low PilI feed through filt.rs p.lling through the c.~tlr of the .odul. to •• ke connections 
betwlln two (2) printed circuit bOlrds. 

3. All circuit board$: In .lnutactureCl using a hot air leveleCl proclea. These bDlrds r.quirl .xtra car. whln 
replacing co.ponenta. Refer to Slneral Service Infor.allon. paragraph 8-3. 
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Figure 81.4-105 
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J l "I 

8@ill 
[g® 

U2 U3 Ul 

2 ua 

B A30 U7 U9 Ul0 U11 

U15 
U17 Ul. 

U14 U13 

1£35' 

3 8 U21 U22 
U3. 

U2. 

Y A9A2 
ADJ. 

x A B C D 

Figure 8M-l06. SERVICE SHEET 29 INFORMATION Component Locator 

500 KHz 
IF REF 
FROH A6 

A9A2 
J3 , 

8 I AS AND ~P 1======::;1 

cp 
5531 

I 

F RACTI ONA\.-N 
CHIP AND I 
08CI LLATOA 
CONTROL 

FRACTIONAL N DIYIDER 
AND TIMING 

A9A2 
Jl 

2~>+--

22+- <~> 
FRACTIONAL N 19rr-
CONTROL LINES 18>-t----

IS}-+-

1.>-1-
I 
I 

5528 

OSCILLATOR I 
CDNTAOL ENAaLE 25 )-L-- 5529 

55-SERVICE SHEET 

COIoIP X,V COIoIP X,Y 
C12 A.3 05 A. 2 
C13 A.3 o. _. 2 ". A. 3 " _.2 
"S A.3 oa A.2 
C31 a. 3 09 A.2 
C32 a. 3 O1D A.2 
033 a. 2 011 A.3 
C3' B. 1 
03' B. 2 Al A. 3 
C3. B. 2 A2 A. 2 
C37 a. 2 A3 A.2 
C3a a. 2 A' A.3 
C39 a. 2 " A. 3 
C'D A. 1 AS A. 3 
C4! A. 2 A7 A.3 
CA2 A. 2 Aa A.2 
CA3 A. 2 '9 A.3 
C44 A. 2 A2. C. 3 

A27 B.3 
FL2 A. 1 A2B B.2 
FL3 A. 1 A29 B.3 
FL' A. 1 A30 A.2 
FL' A. 1 A31 A. 2 
FL. A. 1 A32 A. 2 
FL7 A. 1 
FLB A. 1 TP' B. 2 
FL9 A. 1 TP7 B. 3 

TP9 B. 3 
Jl A. 1 TP'12 B. 3 
J5 A.2 TP:13 B. 3 
JS C.l 

COMP x,i 
Ul a.2 
U. A.2 
U7 A.2 
ua A. 2 
U9 a. 2 
U1D a. 2 
U11 B. 2 
U12 B. 2 
U13 a.2 
U14 B. 2 
Ula A.3 
U19 A.3 
U20 A. 3 
U21 a. 3 
U22 a.3 
U23 a.3 
U2. B.3 
U2' B.3 
U2. B. 3 , 

VA! A, 3 i 

, 
I 

I 

Reference Block Diagram 

Component Coordinates 

COIotP x,v COIoIP X,V COIoIP X,V CONP X,V COIoIP X,V COIIP X,V 

< P/O FRACTIONAL-N 8528 A9A2 ASSEMBLY 
SEE AEVERSE SIDE 

Service Mode I 8642MB 

Notes: 
Each .Ddule in the HP a6~2 has a nine digit .adule identification code. The first four digits co.prise the 
lodule configuration code, When servicing a .odule, note Bny changea that apply specifically to its lodule 
configuration code , 

A9 Fl4-Fl9 must have solder connection from notched portion of Shielding to outer bOdy of feedthroughs. 

All circuit boards are ~anufactured using a hot air leveled procels. These boards require extra cere when 
replacing components . Refer to Seneral Service Information. paragraph 8-3 . 

A9 Fl1, A9 Fl2 are low pass feedthrough filters passing through the center of the .odule to _.ke connections 
between twa (2) printed circuit boards. 

MH06 

NC 

CABLE PLUG 
TO A9A2 Jl 

Schematic General Infor_tion 

DUG 
BUS 



Model 8642A/B Service 

CHANGES 

On the Component Locator: 

• R 122 - Between R 5 and Q 11, add a resistor R 122. Note that 
R 122 is added to the back (solder) side of the board. 

In Component Coordinates: 

• R 1 22 - Add R 1 22 A,3 

On the Schematic: 

• In FRACTIONAL-N CHIP, add a resistor from the base of 
Q lIto ground. Designate it R 1 22, and assign a value of 1 Ok 
ohms. 

• In OSCILLATOR CONTROL, change the description of U9 
from "EPROM" to "PROM". 

• In OSCILLATOR CONTROL, replace the appropriate portion 
of circuitry with the partial provided on page 8M -106.3 

SS29 
8M-I06.1 

Scans by Artekmedia => 2009
Model 8642A/B Service 

CHANGES 

On the Component Locator: 

• R 122 - Between R 5 and Q 11, add a resistor R 122. Note that 
R 122 is added to the back (solder) side of the board. 

In Component Coordinates: 

• R 1 22 - Add R 1 22 A,3 

On the Schematic: 

• In FRACTIONAL-N CHIP, add a resistor from the base of 
Q lIto ground. Designate it R 1 22, and assign a value of 1 Ok 
ohms. 

• In OSCILLATOR CONTROL, change the description of U9 
from "EPROM" to "PROM". 

• In OSCILLATOR CONTROL, replace the appropriate portion 
of circuitry with the partial provided on page 8M -106.3 

SS29 
8M-I06.1 



Model 8642A/B Service 

,,---------------------OSC I LlATOR SEL ECT LINES ----
+15V (F2) 

+5V (F2) 1 

~C41 
~ O. 1jJ 
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4 11 13 I> <> ~ 8 15 

5~ 5 6 5 ,i I> <> ~ A 16 
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7 7 
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~6 10k 
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PRETUNE LEVEL SELECT 

-- -- - - - -

CHANGES TO FIGURE 8M-107 (All Serial Prefixes) 

8 

7 

6 

5 

3 

2 

7 F 

6 E 

4 0 

3 C 

2 B 

1 A 

,--

-

1 

'---

--

SS29 
8;\1-106.3 Scans by ArtekMedia => 2009

Model 8642A/B Service 

,,---------------------OSC I L LATOR SEL ECT LINES ----
+15V (F2) 
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CHANGES TO FIGURE 8M-107 (All Serial Prefixes) 
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2 B 

1 A 
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'---
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SS29 
8;\1-l06.3 
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COIAP X,V COIAP X,V 
C'5 C, 2 051 e, I 
c •• e, I 
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c •• 0, I 
C •• C, , J3 D, I 
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TP23 D, 2 
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.odu)e conflgurBtlon code. Khan servictng 8 .odu)., note any changes that apply specifically to its .odu]. 
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2. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when 
replacing components. Refer to General Service Infor~atlon, paragraph B-3. 
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COIIP X,V COIoIP X,V 
C57 0.2 R60 0. 3 
C5B C.2 A61 0. 2 
C59 C. 2 R62 D. 3 
C60 D. 3 R63 0.2 
C61 0. 2 R6' 0.2 
C62 0. 3 Rfi5 0. 2 
C6' 0. 3 RBB 0. 2 
C64 0. 3 RB7 0. 3 
CBS C., RBB 0. 2 
CBB C •• A69 0. 3 
C67 C.3 A70 D • • 
C6B C. 3 AH O •• 
C69 0.3 R72 D •• 
C7. D.' R7. C.3 
C71 0. 3 R7. C • • 
C72 0.3 A7S C . • 

A76 D .• 
CR9 C .• Rn D •• 
CRiO C. 3 R78. D . • 
CRB C., R7' D .• 

RBO C . • 
026 0.2 RB. C. 3 
02B 0.2 RS2 C • • 
02. C., AB. C. 2 ••• D. ' RB< C • • 
• 31 C. 3 AB • C • • 
•• 2 C •• AB6 C . • 
033. D • • RBJ C. 3 ... D .• RBB C .• 
• 3. 0.3 RB. C .• 
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R92 D .• 
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Troubleshooting 

A 11 MODULE TROUBLESHOOTING INFORMATION 

8N-2 

Before Proceeding With Module Troubleshooting 

• You should have confidence that All is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 On Site Service Manual). 

• Open the HP 8642 manual to the foldout on page 8N-lOO. There are 3 diagrams of the All 
Module (Reference Loop). One diagram is titled Simplified Block Diagram. It is a block diagram 
intended to be used to understand the basic operation of All. (There is a brief discussion of the 
circuit operation on this page). 

• Open the next foldout on page 8N-101 (BDlI). There, you will see a more detailed Block Diagram 
of the reference loop. This Troubleshooting Block Diagram is meant to be used during Checks 
1 through 4. Assemblies AlIA1, AlIA2, and AlIA3 are represented on four Service Sheets 
(SS32-35). 

• The objective of Troubleshooting Checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The Checks are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated, refer to the Component Level Repair Directory. There, you will 
find tables that contain information useful for locating faulty components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then 
re-tested to see if the specific failure condition still exists. At this point, if repair is necessary, 
Module Performance Checks may be helpful to pinpoint a failure condition in the module. 

Overall Equipment List 

Signal Generator No.1 .............................................. 135 MHz, +2.5 dBm 
Signal Generator No.2 ........................................................ HP8642B 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter(DVM) ....................................................... HP3456A 
Measuring Receiver .......................................................... HP 8902A 
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP8566A/B 
HP 8642 Bench Service Kit .................................................. HP 11802A 
Sensor Module .............................................................. HP 11722A 

Troubleshooting 
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A 11 MODULE TROUBLESHOOTING INFORMATION 

8N-2 

Before Proceeding With Module Troubleshooting 

• You should have confidence that All is the faulty module from Module Level Diagnostics (MLD) 
results. (Refer to Instrument Level Troubleshooting, HP 8642 On Site Service Manual). 

• Open the HP 8642 manual to the foldout on page 8N-lOO. There are 3 diagrams of the All 
Module (Reference Loop). One diagram is titled Simplified Block Diagram. It is a block diagram 
intended to be used to understand the basic operation of All. (There is a brief discussion of the 
circuit operation on this page). 

• Open the next foldout on page 8N-101 (BDll). There, you will see a more detailed Block Diagram 
of the reference loop. This Troubleshooting Block Diagram is meant to be used during Checks 
1 through 4. Assemblies AllA1, AllA2, and AllA3 are represented on four Service Sheets 
(SS32-35). 

• The objective of Troubleshooting Checks is to isolate the malfunction to an area of circuitry 
represented on one Service Sheet. The Checks are intended to be done in the order they are 
numbered. 

• Once the malfunction is isolated, refer to the Component Level Repair Directory. There, you will 
find tables that contain information useful for locating faulty components. 

• Specification failures (for example, phase noise, spurs, etc.) might not be found by Troubleshooting 
Checks. Manual Adjustments and Auto Adjust Procedures can be done, and the HP 8642 then 
re-tested to see if the specific failure condition still exists. At this point, if repair is necessary, 
Module Performance Checks may be helpful to pinpoint a failure condition in the module. 

Overall Equipment List 

Signal Generator No.1 .............................................. 135 MHz, +2.5 dBm 
Signal Generator No.2 ........................................................ HP8642B 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter(DVM) ....................................................... HP3456A 
Measuring Receiver .......................................................... HP 8902A 
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP8566A/B 
HP 8642 Bench Service Kit .................................................. HP 11802A 
Sensor Module .............................................................. HP 11722A 
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Essentials of A 11 Module Operation 

Refer to the Simplified Block Diagram on page SN-IOO. The All Module contains a phase locked 
loop which combines the FM Loop Output signal (from A6) with the SAWR Oscillator Output signal 
(from A 7) to produce one of six output frequencies shown at the All output. This output goes to the 
Sum Loop/Divider Module (A12). The FM Loop Output signal, 135 MHz + Angle Mod, carries the 
internal phase and frequency modulation of the instrument. The SAWR Oscillator Output is one of 
three highly stable UHF reference frequencies. 

In the center of the Simplified Block Diagram, notice that there are two voltage controlled oscillators 
(VeO's) on SS34. Each veo generates one of three frequencies, for a total of six frequencies in two 
bands. This signal is amplified and output through AllA3 J2 to the Sum Loop/Divider Module (A12). 

Troubleshooting SN-3 
Scans by ArtekMedia => 2009

Model S642A/B Service 

Essentials of A 11 Module Operation 

Refer to the Simplified Block Diagram on page SN-IOO. The All Module contains a phase locked 
loop which combines the FM Loop Output signal (from A6) with the SAWR Oscillator Output signal 
(from A 7) to produce one of six output frequencies shown at the All output. This output goes to the 
Sum Loop/Divider Module (A12). The FM Loop Output signal, 135 MHz + Angle Mod, carries the 
internal phase and frequency modulation of the instrument. The SAWR Oscillator Output is one of 
three highly stable UHF reference frequencies. 

In the center of the Simplified Block Diagram, notice that there are two voltage controlled oscillators 
(VeO's) on SS34. Each veo generates one of three frequencies, for a total of six frequencies in two 
bands. This signal is amplified and output through AllA3 J2 to the Sum Loop/Divider Module (A12). 
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CHECK 1: A11A1 ANALOG CIRCUITRY (5532) 

8N-4 

Essentials of 5532 Circuit Operation 

Refer to BDl1. Located on the AllAl board is an input port for the FM Loop Output signal (from 
the A6 module). It is AllAl J3. There is also an input port for the Ref Loop IF, which is the main 
feedback signal in the Reference Loop. It is AllAl J2. These signals are amplified and sent to a mixer 
functioning as a PHASE DETECTOR. The PHASE DETECTOR outputs an error signal at Zl (pins 3 and 4) 
which is filtered, then directed through DIPLEXERS and an INTEGRATOR. After being integrated, the 
error signal is buffered (in the LOOP EMITTER FOLLOWER), shaped, and output at AllAl J4 to AllA2 
as the Ref Loop 'TUne Voltage. 

If the loop is not phase locked, the integrator is forced to sweep in an attempt to achieve lock (referred 
to as sweep-to-Iock). If switch AllAl Sl (shown on SS32) is in its OPEN (open loop) position,the 
sweep to lock is discontinued and the integrator output is held at approximately half its maximum value. 

NOTE 

Use the Module Test Point/Adjustment Locations diagram on the foldout 
opposite the Block Diagram (BD) to locate test points. Test point designators 
( GD ) will be used in text whenever Ilpplicable. 

Description of Check 1 

The largest board in the All module is the AllAl Reference Loop Phase Detector and Integrator (see 
top board shown on Module Test Point/Adjustment Locations on page 8N-lOO). 

This is a check of the AllAl analog circuitry, and is intended to identify failures that would lead you 
to SS32 for component repair. First, you will test the POWER SUPPLY lines. Then, you will substitute 
signals at the two RF inputs to the board, and verify the output waveform with an Oscilloscope to 
check for correct PHASE DETECTOR and INTEGRATOR operation. The SHAPER and four diagnostic 
sense points are also tested. 

If a test fails, refer to Component Level Repair Directory. 

Required Equipment: 

Signal Generator No.1 * ............................................. 135 MHz, +2.5 dBm 
Signal Generator No.2 ........................................................ HP8642B 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

*The FM Loop Output on W24 can be used if A6 module is known to be good. 

Test the A 11 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend module on extender posts (refer to the Disassembly Procedure if you are not familiar 
with this procedure). 

Remove the AllAl cover (See the Assembly Locator on the foldout opposite BDll for 
location of AllAl cover). 

Switch the HP 8642 on. 

Troubleshooting 

Scans by Artekmedia => 2009Service Model 8642A/B 

CHECK 1: A11A1 ANALOG CIRCUITRY (5532) 
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Essentials of 5532 Circuit Operation 

Refer to BDl1. Located on the AllAl board is an input port for the FM Loop Output signal (from 
the A6 module). It is AllAl J3. There is also an input port for the Ref Loop IF, which is the main 
feedback signal in the Reference Loop. It is AllAl J2. These signals are amplified and sent to a mixer 
functioning as a PHASE DETECTOR. The PHASE DETECTOR outputs an error signal at Zl (pins 3 and 4) 
which is filtered, then directed through DIPLEXERS and an INTEGRATOR. After being integrated, the 
error signal is buffered (in the LOOP EMITTER FOLLOWER), shaped, and output at AllAl J4 to AllA2 
as the Ref Loop 'TUne Voltage. 

If the loop is not phase locked, the integrator is forced to sweep in an attempt to achieve lock (referred 
to as sweep-to-Iock). If switch AllAl Sl (shown on SS32) is in its OPEN (open loop) position,the 
sweep to lock is discontinued and the integrator output is held at approximately half its maximum value. 

NOTE 

Use the Module Test Point/Adjustment Locations diagram on the foldout 
opposite the Block Diagram (BD) to locate test points. Test point designators 
( GD ) will be used in text whenever Ilpplicable. 

Description of Check 1 

The largest board in the All module is the AllAl Reference Loop Phase Detector and Integrator (see 
top board shown on Module Test Point/Adjustment Locations on page 8N-lOO). 

This is a check of the AllAl analog circuitry, and is intended to identify failures that would lead you 
to SS32 for component repair. First, you will test the POWER SUPPLY lines. Then, you will substitute 
signals at the two RF inputs to the board, and verify the output waveform with an Oscilloscope to 
check for correct PHASE DETECTOR and INTEGRATOR operation. The SHAPER and four diagnostic 
sense points are also tested. 

If a test fails, refer to Component Level Repair Directory. 

Required Equipment: 

Signal Generator No.1 * ............................................. 135 MHz, +2.5 dBm 
Signal Generator No.2 ........................................................ HP8642B 
Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

*The FM Loop Output on W24 can be used if A6 module is known to be good. 

Test the A 11 Power Supply and Ground 

1. Setup: 

Switch the HP 8642 to standby (STBY). 

Extend module on extender posts (refer to the Disassembly Procedure if you are not familiar 
with this procedure). 

Remove the AllAl cover (See the Assembly Locator on the foldout opposite BDll for 
location of AllAl cover). 

Switch the HP 8642 on. 
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2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the filters given in Table 8N-1. Filter 
locations can be found in the upper right corner of the AllA1 assembly. See the component 
locator on the back side of BD11. Measurements can be made on either side of filter. 

Table BN-l. All Power Supply Lines 

Filter 
Nominal 
Voltage 

A11A1 FL7 +50V ± 100 mV 
A11A1 FL6 +15V ± 30 mV 
A11A1 FL8 +5.2V ±10 mV 
A11A1 FL4 -15V ± 30 mV 

Test the Phase Detector and Integrator 

3. Setup: 

Switch the HP 8642 to Standby. 

Set Signal Generator No.1 to 135 MHz and 2.5 dBm. (The FM Loop Output on W24 can 
be used if A6 is known to be good). Connect its output to AllA1 J3 ~ (FM loop 
output is already connected to AllA1 J3). 

Set Signal Generator No.2 to 135.1 MHz and -10 dBm. Connect its output to AllA1 J2 
CQD. 

Lock the timebases of Signal Generator No.1 and Signal Generator No.2 together. 

Disconnect All W2 from AllA2 J1 o:D and connect All W2 to the Oscilloscope input. 

4. Verify Waveforms: 

Switch the HP 8642 on. 

Adjust the scope (DC coupled) so that the display appears similar to the Sweep to Lock 
Signal (Figure 8N-1). The amplitude should be 3 to 9 Vpp ' 4 ms period. 

Adjust the scope so that the display appears similar to Figure 8N-2. This is a 100 kHz beat 
note superimposed on the Sweep-to-Lock Signal. Its amplitude should be 0.5 to 1.5 V PI" jiS 

period. 

Troubleshooting 8N-5 
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2. Measure Voltage Levels: 

Check the POWER SUPPLY AND GND line voltages at the filters given in Table 8N-1. Filter 
locations can be found in the upper right corner of the AllA1 assembly. See the component 
locator on the back side of BD11. Measurements can be made on either side of filter. 

Table BN-l. All Power Supply Lines 

Filter 
Nominal 
Voltage 

A11A1 FL7 +50V ± 100 mV 
A11A1 FL6 +15V ± 30 mV 
A11A1 FL8 +5.2V ±10 mV 
A11A1 FL4 -15V ± 30 mV 

Test the Phase Detector and Integrator 

3. Setup: 

Switch the HP 8642 to Standby. 

Set Signal Generator No.1 to 135 MHz and 2.5 dBm. (The FM Loop Output on W24 can 
be used if A6 is known to be good). Connect its output to AllA1 J3 ~ (FM loop 
output is already connected to AllA1 J3). 

Set Signal Generator No.2 to 135.1 MHz and -10 dBm. Connect its output to AllA1 J2 
CQD. 

Lock the timebases of Signal Generator No.1 and Signal Generator No.2 together. 

Disconnect All W2 from AllA2 J1 o:D and connect All W2 to the Oscilloscope input. 

4. Verify Waveforms: 

Switch the HP 8642 on. 

Adjust the scope (DC coupled) so that the display appears similar to the Sweep to Lock 
Signal (Figure 8N-1). The amplitude should be 3 to 9 Vpp ' 4 ms period. 

Adjust the scope so that the display appears similar to Figure 8N-2. This is a 100 kHz beat 
note superimposed on the Sweep-to-Lock Signal. Its amplitude should be 0.5 to 1.5 V PI" jiS 

period. 
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Figure BN-l. Integrator Sweep to lock 
Signal (3-9 Vpp and::::; 4.0 ms period.) 

Figure BN-2. 100 KHz Difference Signal (0.5 
to 1.5 V pp 10 J1S period.) 

Test the Shaper CAe 

5. Setup: 

Remove Signal Generator No.2 from AllAl J2 CQL). Leave All WI disconnected. 

Set AllAl Sl (see Component Locator on page SN-102 for Sl location) to open loop 
(OPEN) position. This halts the loop sweep-to-Iock action. 

6. Measure Voltage Levels at Shaper DAC input lines: 

Key in ISHIFTllspcLI @], to enter Service Mode, then key in the Service FUnctions from 
Table SN-2. Use the DVM to measure TTL levels at AllAl UIA pin numbers shown in 
Table SN-2. (AllAl UlA's location can be found on the Component Locator diagram on 
page SN-102) 
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Figure BN-l. Integrator Sweep to lock 
Signal (3-9 Vpp and::::; 4.0 ms period.) 

Figure BN-2. 100 KHz Difference Signal (0.5 
to 1.5 V pp 10 J1S period.) 

Test the Shaper CAe 

5. Setup: 

Remove Signal Generator No.2 from AllAI J2 CQL). Leave All WI disconnected. 

Set AllAI Sl (see Component Locator on page SN-I02 for Sl location) to open loop 
(OPEN) position. This halts the loop sweep-to-Iock action. 

6. Measure Voltage Levels at Shaper DAC input lines: 

Key in ISHIFTllspcLI @], to enter Service Mode, then key in the Service FUnctions from 
Table SN-2. Use the DVM to measure TTL levels at AllAI UIA pin numbers shown in 
Table SN-2. (AllAI UIA's location can be found on the Component Locator diagram on 
page SN-I02) 
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Table BN-2. Shaper DAC Input Lines 

Service DVM Measurement at A11A1 U1 Pin # 

Function 11 (S80) 9 (S81) 5 (S82) 3 (S83) 13 (S84) 1 (S85) 

@] @] [i] @] ~ (All Off) ~OVdc ~O Vdc ~O Vdc ~OVdc ~O Vdc ~O Vdc 

@] @] [i] [i] ~ ~5 Vdc ~OVdc ~O Vdc ~OVdc ~OVdc ~O Vdc 

@]@]m@]~ ~OVdc ~5 Vdc ~O Vdc ~OVdc ~OVdc ~OVdc 

@]@]m@]~ ~O Vdc ~O Vdc ~5 Vdc ~O Vdc ~OVdc ~OVdc 

@] @][i]@] ~ ~O Vdc ~OVdc ~O Vdc ~5 Vdc ~OVdc ~O Vdc 

@]@][i]~~ ~OVdc ~O Vdc ~O Vdc ~O Vdc ~5 Vdc ~O Vdc 

@]@][i]~~ ~O Vdc ~O Vdc ~O Vdc ~O Vdc ~OVdc ~5 Vdc 

@] ~I [i] ~ ~ (All On) ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc 

7. Measure Voltage Levels at Output Line: 

Disconnect All W2 from Oscilloscope input. Connect All W2 to DVM input. 

Key in ISHIFTllsPcL] @] to enter Service Mode. Key in the Service Functions from 
Table 8N -3. Record the DVM measurement for each service function in Table 8N -3 in the 
column labeled "DVM Measurement at All W2". Determine the actual results as indicated 
in the "Actual" column. 

Table BN-3. Shaper DAC Output Lines 

Service DVM Measurement Limits 
Function at A11W2 Min. Actual Max. 

@]@][i] @] ~ A- i. '5 <Jt> 1.33 Vdc A- 1.5 1.57 Vdc 

@]@][i]m~ B- f. (11 15 mVdc B-A- ("=Ir.,.../ 
21 mVdc 

@]@][i] @] ~ C- I. ~') 15 mVdc C-B- I~"" 21 mVdc 

@]@][i]@][@ 0- f. r:J 1 32 mVdc o-c- )?( I""<J 
44 mVdc 

@] ~I [i] @] [@ E- (. <-stt 68 mVdc E-O- 1-"t ~ 93 mVdc 

@]@][i]~[@ F= 
f. ~lR. 

155 mVdc F-E-
I~c.,,..,.../ 

211 mVdc 

@]@][i]~[@ G-
l.?l1 I t 

421 mVdc G-F= 
LI ~ J- ,...J 

571 mVdc 

@J @] [!:I ~I [@ H_S,(/C)oJ.. 
5.1 Vdc H= 

S .yc"b" 
5.7 Vdc 
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Table BN-2. Shaper DAC Input Lines 

Service DVM Measurement at A11A1 U1 Pin # 

Function 11 (S80) 9 (S81) 5 (S82) 3 (S83) 13 (S84) 1 (S85) 

@] @] [i] @] ~ (All Off) ~OVdc ~O Vdc ~O Vdc ~OVdc ~O Vdc ~O Vdc 

@] @] [i] [i] ~ ~5 Vdc ~OVdc ~O Vdc ~OVdc ~OVdc ~O Vdc 

@]@]m@]~ ~OVdc ~5 Vdc ~O Vdc ~OVdc ~OVdc ~OVdc 

@]@]m@]~ ~O Vdc ~O Vdc ~5 Vdc ~O Vdc ~OVdc ~OVdc 
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@]@][i]~~ ~O Vdc ~O Vdc ~O Vdc ~O Vdc ~OVdc ~5 Vdc 

@] ~I [i] ~ ~ (All On) ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc ~5 Vdc 

7. Measure Voltage Levels at Output Line: 

Disconnect All W2 from Oscilloscope input. Connect All W2 to DVM input. 

Key in ISHIFTllsPcL] @] to enter Service Mode. Key in the Service Functions from 
Table 8N -3. Record the DVM measurement for each service function in Table 8N -3 in the 
column labeled "DVM Measurement at All W2". Determine the actual results as indicated 
in the "Actual" column. 

Table BN-3. Shaper DAC Output Lines 

Service DVM Measurement Limits 
Function at A11W2 Min. Actual Max. 

@]@][i] @] ~ A= I. '5 <Jt> 1.33 Vdc A= 1.5 1.57 Vdc 

@]@][i]m~ B= /. (11 15 mVdc B-A= 
("=Ir.,.../ 

21 mVdc 

@]@][i] @] ~ c- I. ~') 15 mVdc C-B- I~"" 21 mVdc 

@]@][i]@][@ 0- f. r:J 1 32 mVdc o-c- )?( I""<J 
44 mVdc 

@] ~I [i] @] [@ E- (. <-stt 68 mVdc E-O- 1-"t ~ 93 mVdc 

@]@][i]~[@ F-
f. ~lR. 

155 mVdc F-E-
I~c.,,..,.../ 

211 mVdc 

@]@][i]~[@ G= 
l.?l1 I t 

421 mVdc G-F-
LI ~ J- ,...J 

571 mVdc 

@] @] [~] @~] [@ H=S,(/C)oJ.. 5.1 Vdc H= 
S .yc"b" 

5.7 Vdc 
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Test the Diagnostic Circuitry 

8. Setup: 

Switch the HP 8642 to standby. 

Disconnect All W2 from DVM input. Reconnect All W2 to AllA2 Jl ~ 

Set AlIAl Sl to CLOSED position. 

Connect an Oscilloscope probe to AllAl TP4 (Located at top of AllAl board next to Jl). 

Switch the HP 8642 to on. 

9. Verify Waveforms at Sense Lines: Key in ISHIFTllsPCLI @] ~ to enter Service Mode and internal 
voltmeter measurements. Key Service Function's from Table 8N-4. Verify that the Oscilloscope 
display matches the figure indicated in Table 8N -4. The 8642 display will indicate a voltage 
measurement disregard this during this check. 

NOTE 

The Diagnostic 8ense Lines are measured at AllAl TP4 (the output 
of the REFERENCE LOOP DIAGNOSTICS on 8833) for convenience. If the 
signal doesn't match the figure, observe the signal at its source (refer to 
Table 8N -4). This will determine if the fault is located on 8832 or 8833. 

Table SN-4. Diagnostic 8ense Lines 

Service 
Figure Line Label SS32 Signal Source 

Function 

QJ@][@ BN-3 Integrator Output Sense CQD A11A1U11 pin 11 

[TI~I[@ BN-4 Comparator Output Sense GD A11A1U11 pin 14 

[TI [TI [@ BN-5 Out-of-Lock Sense CQD A11A1S1 pin 5 

[TI@][@ BN-6 Shaper Sense GD A11A1 J4 

Restore Module 

10. Replace cables: 

Reconnect AllWI to AllAl J2. 

If Signal Generator No. 1 was an external signal source, disconnect it from AIIAI J3 
CQ[) , and reconnect W24. 

11. Replace AllAI cover (unless proceeding to Check 2). 

Troubleshooting 
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Test the Diagnostic Circuitry 

8. Setup: 

Switch the HP 8642 to standby. 

Disconnect All W2 from DVM input. Reconnect All W2 to AllA2 Jl ~ 

Set AlIAl Sl to CLOSED position. 

Connect an Oscilloscope probe to AllAl TP4 (Located at top of AllAl board next to Jl). 

Switch the HP 8642 to on. 

9. Verify Waveforms at Sense Lines: Key in ISHIFTllsPCLI @] ~ to enter Service Mode and internal 
voltmeter measurements. Key Service Function's from Table 8N-4. Verify that the Oscilloscope 
display matches the figure indicated in Table 8N -4. The 8642 display will indicate a voltage 
measurement disregard this during this check. 

NOTE 

The Diagnostic 8ense Lines are measured at AllAl TP4 (the output 
of the REFERENCE LOOP DIAGNOSTICS on 8833) for convenience. If the 
signal doesn't match the figure, observe the signal at its source (refer to 
Table 8N -4). This will determine if the fault is located on 8832 or 8833. 

Table SN-4. Diagnostic 8ense Lines 

Service 
Figure Line Label SS32 Signal Source 

Function 

QJ@][@ BN-3 Integrator Output Sense CQD A11A1U11 pin 11 

[TI~I[@ BN-4 Comparator Output Sense GD A11A1U11 pin 14 

[TI [TI [@ BN-5 Out-of-Lock Sense CQD A11A1S1 pin 5 

[TI@][@ BN-6 Shaper Sense GD A11A1 J4 

Restore Module 

10. Replace cables: 

Reconnect AllWI to AllAl J2. 

If Signal Generator No. 1 was an external signal source, disconnect it from AIIAI J3 
CQ[) , and reconnect W24. 

11. Replace AllAI cover (unless proceeding to Check 2). 
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Figure BN-6. Shaper Sense Point (l.5V/DIV 
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Signal (l.5V/DIV 600 p,S/DIV) 

-- - --. 
II 1\ I \ 

'\ / :\ I 
.\ .f. .\ .1 1\ 

I....-

Figure BN-6. Shaper Sense Point (l.5V/DIV 
1.2 mS/DIV) 
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CHECK 2: A11A1 CONTROL CIRCUITRY (5533) 

Essentials of 5533 Circuit Operation 

Refer to BD 11. Serial data comes from the microprocessor to the Reference Loop Module and is 
received at Jl pins 12 and 14. Data is converted to a parallel bus in SERIAL DATA INTERFACE and sent 
to other functional blocks. The functional blocks labeled REFERENCE LOOP OUTPUT LEVEL CONTROL 
and PRETUNE perform control functions through Digital to Analog Converters (DACs). 

Description of Check 2 

8N-I0 

This check tests the control circuitry for the All module (see Service Sheet 33). The All control 
circuitry is located on AllA1. By keying in ISHIFTllSpcLI @] in Tables 8N-5, 6, and 7, you will enter 
the HP 8642 Service Mode. 

You will use the DVM to verify the output level of each DAC as different bit numbers are input. Then, 
you will calculate the output level change from data number to data number. If a test fails during 
Check 2, refer to Component Level Repair Directory. 

Required Equipment: 

Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

Test the Serial Data Interface 

1. Setup: 

Swith the HP 8642 to standby(STBY). 

Extend All module on extender posts (refer to Disassembly Procedures if you are not 
familiar with the module extension). 

Remove the AllAl cover (see the Assembly locator on the foldout opposite BDll for location 
of AllAl cover). 

Switch the HP 8642 on. 

2. Measure TTL Levels: 

Key in Service Function 1 (SFl), use the oscilloscope to verify TTL levels listed in Table 8N-
5 in the column labeled SF1. Then key in Service Function 2 (SF2), verify TTL levels listed 
in Table 8N-5 in the column labeled SF2. 

SFI = ISHIFTIISpcLlI3607111848101IHzl 

SF2 = ISHIFTIISPCLlI3607559240511HzI 

Troubleshooting 
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CHECK 2: A11A1 CONTROL CIRCUITRY (5533) 

Essentials of 5533 Circuit Operation 

Refer to BD 11. Serial data comes from the microprocessor to the Reference Loop Module and is 
received at Jl pins 12 and 14. Data is converted to a parallel bus in SERIAL DATA INTERFACE and sent 
to other functional blocks. The functional blocks labeled REFERENCE LOOP OUTPUT LEVEL CONTROL 
and PRETUNE perform control functions through Digital to Analog Converters (DACs). 

Description of Check 2 

8N-I0 

This check tests the control circuitry for the All module (see Service Sheet 33). The All control 
circuitry is located on AllAl. By keying in ISHIFTllspcLI @] in Tables 8N-5, 6, and 7, you will enter 
the HP 8642 Service Mode. 

You will use the DVM to verify the output level of each DAC as different bit numbers are input. Then, 
you will calculate the output level change from data number to data number. If a test fails during 
Check 2, refer to Component Level Repair Directory. 

Required Equipment: 

Oscilloscope .................................................................. HP1980B 
Digital Voltmeter (DVM) ...................................................... HP3456A 

Test the Serial Data Interface 

l. Setup: 

Swith the HP 8642 to standby(STBY). 

Extend All module on extender posts (refer to Disassembly Procedures if you are not 
familiar with the module extension). 

Remove the AllAl cover (see the Assembly locator on the foldout opposite BDll for location 
of AlIAl cover). 

Switch the HP 8642 on. 

2. Measure TTL Levels: 

Key in Service Function 1 (SFl), use the oscilloscope to verify TTL levels listed in Table 8N-
5 in the column labeled SFl. Then key in Service Function 2 (SF2), verify TTL levels listed 
in Table 8N-5 in the column labeled SF2. 

SFI = ISHIFTllspcLlI3607111848101IHzl 

SF2 = ISHIFTIISPCLlI3607559240511HzI 

Troubleshooting 
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Table BN-5. REF Loop Control Lines 

Line A11A1 Bit TTL Levels * 

Label Ref.Des. No. SF1 SF2 

PTO U6 Pin 16 0 L H 
PT1 U6 Pin 15 1 H L 
PT2 U6 Pin 6 2 L H 
PT3 U6 Pin 9 3 H L 
PT4 U6 Pin 12 4 L H 
PT5 U6 Pin 5 5 H L 

Band 1 U6 Pin 2 6 L H 
Band 2 U6 Pin 19 7 H L 

DACO U18 Pin5 8 L H 
DAC1 U18Pin15 9 H L 
DAC2 U18 Pin 12 10 L H 
DAC3 U18 Pin 9 11 H L 
DAC4 U18 Pin 6 12 L H 
DAC5 U18Pin16 13 H L 
DAC6 U18Pin19 14 L H 
SEL2 U18Pin2 15 H L 

SEL1 U2 Pin 2 16 L H 
SELO U2 Pin 5 17 H L 
SBO U2 Pin 6 18 L H 
SB1 U2 Pin 9 19 H L 
SB2 U2 Pin 12 20 L H 
SB3 U2 Pin 15 21 H L 
SB4 U2 Pin 16 22 L H 
SB5 U2 Pin 19 23 H L 

* TTL High (H) 2.0 to 5.0 VDC 

TTL Low (L) = 0.0 to 0.8 VDC 

Test the Control DACs 

3. Setup: 

Switch the HP 8642 to standby. 

On AllA1 set Sl to the open loop (OPEN) position. This halts sweep-to-Iock action. Switch 
the HP 8642 on. 

Connect DVM at AllA1 TP4 (Top of AllA1 board next to ribbon connector J1). 

4. Measure Voltage Levels (REFERENCE LOOP OUTPUT LEVEL CONTROL DAC): 

Key in: ISHIFTllspcq @] ~ [I] [2] IHzl to enable measurement of REFERENCE LOOP 
OUTPUT LEVEL CONTROL DAC output at AIIAI TP4. 

Key in ISHIFTllspcq @] to enter Service Mode. Then key in the Service Functions listed 
in Table 8N-6. Record the DVM measurements in the column labeled "DVM Measurement", 
AllAI TP4. Determine the actual results as indicated in the "Actual" column in Table 8N-6. 

Troubleshooting 8N-ll 
Scans by ArtekMedia => 2009

Model 8642A/B Service 

Table BN-5. REF Loop Control Lines 

Line A11A1 Bit TTL Levels * 

Label Ref.Des. No. SF1 SF2 

PTO U6 Pin 16 0 L H 

PT1 U6 Pin 15 1 H L 

PT2 U6 Pin 6 2 L H 

PT3 U6 Pin 9 3 H L 

PT4 U6 Pin 12 4 L H 

PT5 U6 Pin 5 5 H L 

Band 1 U6 Pin 2 6 L H 

Band 2 U6 Pin 19 7 H L 

DACO U18 Pin5 8 L H 

DAC1 U18Pin15 9 H L 

DAC2 U18Pin12 10 L H 

DAC3 U18 Pin 9 11 H L 

DAC4 U18 Pin 6 12 L H 

DAC5 U18Pin16 13 H L 

DAC6 U18Pin19 14 L H 

SEL2 U18Pin2 15 H L 

SEL1 U2 Pin 2 16 L H 

SELO U2 Pin 5 17 H L 

SBO U2 Pin 6 18 L H 

SB1 U2 Pin 9 19 H L 

SB2 U2 Pin 12 20 L H 

SB3 U2 Pin 15 21 H L 

SB4 U2 Pin 16 22 L H 

SB5 U2 Pin 19 23 H L 

* TTL High (H) 2.0 to 5.0 VDC 

TTL Low (L) = 0.0 to 0.8 VDC 

Test the Control DACs 

3. Setup: 

Switch the HP 8642 to standby. 

On AllA1 set Sl to the open loop (OPEN) position. This halts sweep-to-Iock action. Switch 
the HP 8642 on. 

Connect DVM at AllA1 TP4 (Top of AllA1 board next to ribbon connector J1). 

4. Measure Voltage Levels (REFERENCE LOOP OUTPUT LEVEL CONTROL DAC): 

Key in: ISHIFTllspcq @] ~ [I] [2] IHzl to enable measurement of REFERENCE LOOP 
OUTPUT LEVEL CONTROL DAC output at AIIAI TP4. 

Key in ISHIFTllspcq @] to enter Service Mode. Then key in the Service Functions listed 
in Table 8N-6. Record the DVM measurements in the column labeled "DVM Measurement", 
AllAI TP4. Determine the actual results as indicated in the "Actual" column in Table 8N-6. 

Troubleshooting 8N-ll 
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NOTE 

The Reference Loop Output Level Control DAC output is prescaled before 
being multiplexed by AllAl U4. To calculate the actual output of the DAC 
(at Q4 emitter), multiply the measurement at AllAl TP4 by 2.000. 

Table SN-6. Reference Loop Output Level Control DAC 

Service DVM Measurement Limits 
Function A11A1 TP4 Min. Actual Max. 

@]@]@]@][@ AJ.~3) 5.5Vdc A= ').~)) 5.75 Vdc 

@]@]@][TI[@ B= 
. v./ ~ ~. 14 mVdc B-A= 

I L/ r'\,f 
18mVdc 

@]@]@]@][@ c= 5. (p~i 14 mVdc C-B= I <) "" v' 18 mVdc 

@]@]@]@J[@ D= 5',f., 13 28mVdc D-C= J-~"'/ 35 mVdc 

@]@]@]@][@ E= 
- j, L J . 55mVdc E-D= 

S'" .,.1 
68 mVdc 

@]@]@]!II@][@ F= ~ .. f' 7 110mVdc F-E= 
1 \"j ",/ 

135 mVdc 
.(' 

@] @] @] @] @] [@ G= ". 11./:4 220 mVdc G-F= 
1..)-) ... 

270 mVdc 

@] @] @] @] @J [@ H= (,.. $' '1 3 440mVdc H-G= 
4IJ '\ ""J 

546 Vdc 
I 

1·,//) 
vii ':l 

@] @] @] !II @] l?:1 [@ 1= 7.25Vdc 1= 
'{. 

7.5 Vdc 

5. Measure Voltage Levels (Pretune DAC): 

Key in: ISHIFTllspcq @J @] [I @] IHzl to enable measurement of the PRETUNE DAC output 
at AIIAI TP4. 

Key in ISHIFTIISPCLI @] to enter Service Mode. Then key in the Service Functions listed 
in Table 8N-7. Record the DVM measurements in the column labeled "DVM Measurements, 
AllAI TP4". Determine the actual results as indicated in the "Actual" column in 
Table 8N-7. 

NOTE 

The Pretune DAC output is prescaled before being multiplexed by U4 (at 
pin 5). To Calculate the actual output of the DAC (at the Collector of Q10), 
multiply the measurement at AllAl TP4 by 4.333: 

Troubleshooting. 

Scans by Artekmedia => 2009Service 

8N-12 

Model 8642A/B 

NOTE 

The Reference Loop Output Level Control DAC output is prescaled before 
being multiplexed by AllAl U4. To calculate the actual output of the DAC 
(at Q4 emitter), multiply the measurement at AllAl TP4 by 2.000. 

Table SN-6. Reference Loop Output Level Control DAC 

Service DVM Measurement Limits 
Function A11A1 TP4 Min. Actual Max. 

@]@]@]@][@ AJ.~3) 5.5Vdc A= ').~)) 5.75 Vdc 

@]@]@][TI[@ B= 
. v./ ~ ~. 14 mVdc B-A= 

I L/ r'\,f 
18mVdc 

@]@]@]@][@ c= 5. (p~i 14 mVdc C-B= I <) "" v' 18 mVdc 

@]@]@]@J[@ D= 5',f., 13 28mVdc D-C= J-~"'/ 35 mVdc 

@]@1@]@][@ E= 
- j, L J . 55mVdc E-D= 

S'" .,.1 
68 mVdc 

@]@]@]!II@][@ F= ~ .. f' 7 110mVdc F-E= 
l(j ",/ 

135 mVdc 
.(' 

@] @] @] @] @] [@ G= ". 11./:4 220 mVdc G-F= 
1..)-) ... 

270 mVdc 

(,.. $' '1 3 '\ ""J 

@] @] @] @] @J [@ H= 440mVdc H-G= L.\1I 546 Vdc 
I 

1·,//) 
v/I ':l 

@] @] @] !II @] l?:1 [@ 1= 7.25Vdc 1= 
'{. 

7.5 Vdc 

5. Measure Voltage Levels (Pretune DAC): 

Key in: ISHIFTllspcq @J @] [I @] IHzl to enable measurement of the PRETUNE DAC output 
at AIIAI TP4. 

Key in ISHIFTIISPCLI @] to enter Service Mode. Then key in the Service Functions listed 
in Table 8N-7. Record the DVM measurements in the column labeled "DVM Measurements, 
AllAI TP4". Determine the actual results as indicated in the "Actual" column in 
Table 8N-7. 

NOTE 

The Pretune DAC output is prescaled before being multiplexed by U4 (at 
pin 5). To Calculate the actual output of the DAC (at the Collector of Q10), 
multiply the measurement at AllAl TP4 by 4.333: 

Troubleshooting. 
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Table BN-7. Pretune DAC 

Service DVM Measurement RESULTS 

Function A11A1 TP4 Min. Actual Max. 

@]@]@]@][@ A= 
(,,'t<Ji 

1,7 Vdc A= 
t . ~ '1 ./; 

2.3 Vdc 

@] @] @] [TI [@ B= 
J. .JAft> 

64 mVdc B-A= 
'16 "".I 

89 mVdc 

@]@]@]~[@ c= 
Z .f1.!..! 

64 mVdc C-B= t~ M..I 89 mVdc 

@]@]@]@][@ 0= l. 'l. ~7.... 134 mVdc D-C= 
(~~ ""J 

183 mVdc 
(,,1-

@]@]@]@][@ E= .1 . b.9Vi 282 mVdc E-D= 
~"lC:; ,.,.v 

383 mVdc 

@] @] @] [TI @] [@ 
~ 3 J,~l. 

F= 2..1.. I~ 

@] @] @] @] @] [@ ~ G= 3,'?W /~ 

@] @] @] @] @] [@ H= L£. I ') ') 

Test the SS33 Reference Loop Diagnostic Circuitry 

6. Setup: 

625 mVdc F-E= (Y (~~J) 
1.56 Vdc 

10.95 Vdc 
~ ::~l4,-t~~ 

No change from previous (Test the Control DACs) setup. 

7. Measure Voltage Levels: 

847 mVdc 

2.12 Vdc 

12.12 Vdc 

Enter ISHIFTllspcq @] ~ @] IHzl, to enter Service Mode and enable internal voltage 
measurements. 

Key in the functions in Table BN-B and measure the voltages for each Function in 
Table BN-B. Verify that the voltages are correct. 

Table BN-B. 5533 Reference Loop Diagnostic Inputs 

Function Signal Source 

0@]~ AllA1 U4 Pin 12 

0@]~ 

Test the Oscillator Band Select Lines 

B. Setup: 

AllA1 U4 Pin 9 

Voltage 

5.9 to 6.5 V dc 

~5.2 Vdc 

Connect DVM at AllA1 U15A pin 3. See component locator on page BN-104. 

9. Measure Voltages: 

Set the following HP 8642 frequencies at the front panel and verify the DVM Measurements 
in Table BN-9. 

Troubleshooting BN-13 
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Table BN-7. Pretune DAC 

Service DVM Measurement RESULTS 

Function A11A1 TP4 Min. Actual Max. 

@]@]@]@][@ A= 
(,,'t<Ji 

1,7 Vdc A= 
t . ~ '1 ./; 

2.3 Vdc 

@] @] @] [TI [@ B= 
J. .JAft> 

64 mVdc B-A= 
'16 "".I 

89 mVdc 

@]@]@]~[@ c= 
Z .f1.!..! 

64 mVdc C-B= t~ M..I 89 mVdc 

@]@]@]@][@ 0= l. 'l. ~7.... 134 mVdc D-C= 
(~~ ""J 

183 mVdc 
(,,1-

@] @]@]@][@ E= .1 . b.9Vi 282 mVdc E-D= 
~"lC:; ,.,.v 

383 mVdc 

@] @] @] [TI @] [@ 
~ 3 J,~l. 

F= 2..1.. I~ 

@] @] @] @] @] [@ ~ G= 3,'?W /~ 

@] @] @] @] @] [@ H= L£. I ') ') 

Test the SS33 Reference Loop Diagnostic Circuitry 

6. Setup: 

625 mVdc F-E= (Y (~MJ) 
1.56 Vdc 

10.95 Vdc 

Co,\" 
::~l4'-'~~ 

No change from previous (Test the Control DACs) setup. 

7. Measure Voltage Levels: 

847 mVdc 

2.12 Vdc 

12.12 Vdc 

Enter ISHIFTllspcq @] ~I @] IHzl, to enter Service Mode and enable internal voltage 
measurements. 

Key in the functions in Table BN-B and measure the voltages for each Function in 
Table BN-B. Verify that the voltages are correct. 

Table BN-B. 5533 Reference Loop Diagnostic Inputs 

Function Signal Source 

0@]~ AllA1 U4 Pin 12 

0@]~ 

Test the Oscillator Band Select Lines 

B. Setup: 

AllA1 U4 Pin 9 

Voltage 

5.9 to 6.5 V dc 

~5.2 Vdc 

Connect DVM at AllAl U15A pin 3. See component locator on page BN-104. 

9. Measure Voltages: 

Set the following HP 8642 frequencies at the front panel and verify the DVM Measurements 
in Table BN-9. 

Troubleshooting BN-l3 
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Table SN-9. Oscillator Band Select Lines Measurements 

DVM Measurements 
HP 8642 Front Panel Setting A11A1 U15A pin 3 (BAND 1) A11A1 U15A pin 5 (BAND 2) 

640 MHz :::::; 0 Vdc :::::;+15 Vdc 

900 MHz :::::;+15 Vdc :::::;0 Vdc 

Restore Module 

10. Set AlIAl SI to CLOSED (closed loop) position. 

11. Replace AlIAl. 

8N-14 Troubleshooting 
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Table SN-9. Oscillator Band Select Lines Measurements 

DVM Measurements 
HP 8642 Front Panel Setting A11A1 U15A pin 3 (BAND 1) A11A1 U15A pin 5 (BAND 2) 

640 MHz :::::; 0 Vdc :::::;+15 Vdc 

900 MHz :::::;+15 Vdc :::::;0 Vdc 

Restore Module 

10. Set AlIA1 S1 to CLOSED (closed loop) position. 

11. Replace AlIAl. 

8N-I4 Troubleshooting 
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CHECK 3: A11A2 VCO BOARD (5534) 

Essentials of 5534 Circuit Operation 

Refer to BD 11. Each of the two VCOs on SS34 are electronically tunable to three frequencies giving 
a total of six frequencies (frequencies are listed as Band No.1 and Band No.2 on BD 11). There is 
a functional block called VCO SWITCH DRIVE that enables the VCO required for the correct frequency 
output. The PRETUNE FILTER, filters the voltage from the Pretune DAC which tunes the selected veo 
to near the correct frequency. The BUFFER buffers the error signal that phase locks the selected yeo. 
The veo is locked to the 135 MHz signal from the A6 module and one of the three (742.5, 787.5, 
832.5) signals from the A 7 module. The six output frequencies are the result of mixing the VCO output 
with A 7 module frequencies for a sum or difference of 135 MHz. This 135 MHz is the All IF Freq 
which is phase locked to the A6 135 MHz inpact. 

Description of Check 3 

The smallest board in the All module is AllA2 (see middle board shown on Module Test 
Point/Adjustment Locations on p 8N-100). This check is a verification that the 2 Voltage Controlled 
Oscillators (VeO BAND 1 and veo BAND 2) on AllA2 are at the correct frequency and power levels 
for the front panel settings given in Table 9. The power splitter adapter allows you to observe the 
output of the veos while the instrument is being cycled through different frequencies. If a test fails 
during Check 3, refer to SS34 Component Level Repair Directory. 

Required Equipment: 

Spectrum Analyzer ....................................................... " HP8566A/B 
HP 8642 Bench Service Kit .................................................. HP 11802A 
Power-Spitter Adapter ................................................... HP 8642-60079 

Test the veos 

1. Setup: 

Switch the HP 8642 to standby. 

Remove Power Splitter AllA3 Z1. (If the AllA2/AllA3 cover is not removed, use needle 
nose pliers to remove (by pulling) Zl through the access hole labeled Zl). 

Install Power Splitter Adapter (HP 08642-60079) in place of Z1. (The notch in the adapter 
should face the front of HP 8642). 

Connect the Pin 1 Jack of the adapter to the input of the spectrum analyzer. 

Ensure that AllA1 Sl is set to its open (open loop) position. 

Disconnect cable All WI (925) from AllA3 J3. 

Turn on the HP 8642. 

2. Measure Power Levels and Frequency: 

Select the HP 8642 front panel frequencies shown in Table 8N-10, and compare the 
measured power levels and frequencies with the Table 8N-10 values. 

Troubleshooting 8N-15 
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CHECK 3: A11A2 VCO BOARD (5534) 

Essentials of 5534 Circuit Operation 

Refer to BD 11. Each of the two VCOs on SS34 are electronically tunable to three frequencies giving 
a total of six frequencies (frequencies are listed as Band No.1 and Band No.2 on BD 11). There is 
a functional block called VCO SWITCH DRIVE that enables the VCO required for the correct frequency 
output. The PRETUNE FILTER, filters the voltage from the Pretune DAC which tunes the selected veo 
to near the correct frequency. The BUFFER buffers the error signal that phase locks the selected yeo. 
The veo is locked to the 135 MHz signal from the A6 module and one of the three (742.5, 787.5, 
832.5) signals from the A 7 module. The six output frequencies are the result of mixing the VCO output 
with A 7 module frequencies for a sum or difference of 135 MHz. This 135 MHz is the All IF Freq 
which is phase locked to the A6 135 MHz inpact. 

Description of Check 3 

The smallest board in the All module is AllA2 (see middle board shown on Module Test 
Point/Adjustment Locations on p 8N-100). This check is a verification that the 2 Voltage Controlled 
Oscillators (VeO BAND 1 and veo BAND 2) on AllA2 are at the correct frequency and power levels 
for the front panel settings given in Table 9. The power splitter adapter allows you to observe the 
output of the veos while the instrument is being cycled through different frequencies. If a test fails 
during Check 3, refer to SS34 Component Level Repair Directory. 

Required Equipment: 

Spectrum Analyzer ....................................................... " HP8566A/B 
HP 8642 Bench Service Kit .................................................. HP 11802A 
Power-Spitter Adapter ................................................... HP 8642-60079 

Test the veos 

1. Setup: 

Switch the HP 8642 to standby. 

Remove Power Splitter AllA3 Z1. (If the AllA2/AllA3 cover is not removed, use needle 
nose pliers to remove (by pulling) Zl through the access hole labeled Zl). 

Install Power Splitter Adapter (HP 08642-60079) in place of Z1. (The notch in the adapter 
should face the front of HP 8642). 

Connect the Pin 1 Jack of the adapter to the input of the spectrum analyzer. 

Ensure that AllA1 Sl is set to its open (open loop) position. 

Disconnect cable All WI (925) from AllA3 J3. 

Turn on the HP 8642. 

2. Measure Power Levels and Frequency: 

Select the HP 8642 front panel frequencies shown in Table 8N-10, and compare the 
measured power levels and frequencies with the Table 8N-10 values. 

Troubleshooting 8N-15 
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Table SN-IO. veo Frequency Select Table 

HP 8642 Front Panel Setting veo Band veo Frequency veo Power 

540 MHz 1 600 to 615 MHz 6to10dBm 
575 MHz : ,} 1 645 to 660 MHz 6 to 10 dBm 

~>- ~ / 
I, " 

650 MHz ' , 1 690 to 705 MHz 6 to 10 dBm 
' ' 

/ 800 MHz I, " . 2 
r 

870 to 885 MHz 6 to 10 dBm 
/ 850 MHz 2 915 to 930 MHz 6to10dBm 

900 MHz ... ' 2 960 to 975 MHz 6to10dBm 

Restore Module 

3. Return Sl to its CLOSED (closed loop) position. 

4. Reconnect All WI to AllA3 J3. 

5. Replace AllA3 Zl. 

8N-16 Troubleshooting 
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Table SN-IO. veo Frequency Select Table 

HP 8642 Front Panel Setting veo Band veo Frequency veo Power 

540 MHz 1 600 to 615 MHz 6to10dBm 
575 MHz : ,} 1 645 to 660 MHz 6 to 10 dBm 
650 MHz 

~>- ~ / I. 
1 690 to 705 MHz 6 to 10 dBm 

/ 800 MHz " I. 2 
r 

870 to 885 MHz 6 to 10 dBm 
/ 850 MHz 2 915 to 930 MHz 6to10dBm 

900 MHz 2 960 to 975 MHz 6to10dBm 

Restore Module 

3. Return Sl to its CLOSED (closed loop) position. 

4. Reconnect All WI to AllA3 J3. 

5. Replace AllA3 Zl. 

8N-16 Troubleshooting 
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CHECK 4: A11A3 POWER SPLITTER/MIXER BOARD (5535) 

Essentials of 5535 Circuit Operation 

Refer to BDl1. The AllA2 REFERENCE LOOP VCO OUTPUT is connected to the AllA3 
REFERENCE LOOP POWER SPLITTER by semi-rigid coax cable from AllA2 J3 to AllA3 J6. 
On AllA3, the input signal is split into two signals and amplified. The output from POWER SPLITTER 
ZI pin 5, drives the OUTPUT LIMITER/AMPLIFIER. The gain of the last transistor stage (AllA3Ql) 
is controlled by the OUTPUT LEVEL CONTROL CAC on SS33 CQQJ. This enables the instrument 
processor to maintain the output level from the All module at 2.9 dbm +1 -0.1 dbm, for all six 
frequencies generated by this module. 

The other output from POWER SPLITTER ZI pin 6, drives the LO LIMITER/AMPLIFIER. This amplifier 
supplies LO drive for the REFERENCE LOOP MIXER. 

The REFERENCE LOOP MIXER mixes the reference loop output with one of the three SAWR OSCILLATOR 
frequencies from the A 7 module. The difference between these two frequencies is the REFERENCE 
LOOP IF. This is always 135 MHz. It is filtered in the 1st LOW-PASS FILTER, and fed back to the phase 
detector on SS32, to phase lock to the FM LOOP OUTPUT signal. 

Description of Check 4 

The AllA3 assembly (see lower board on Module Test Point/Adjustment Locations on foldout opposite 
BDll) is the board situated alongside AllA2. This check verifies that the AllA3 circuitry has the 
correct power and frequency levels at its output. Then, the output of the feedback path is tested to 
verify correct POWER SPLITTER and REFERENCE LOOP MIXER operation. 

If a test fails during Check 4, refer to 5535 Component Level Repair Directory. 

Required Equipment: 

Measuring Receiver .......................................................... HP 8902A 
Sensor Module .............................................................. HP 11722A 

Test the A 11 Output Level Accuracy 

1. Setup: 

Switch the HP 8642 to Standby. 

Remove W31 from SUM LOOP/DIVIDER MODULE connector A12A2 J2 (see instrument 
top cover) and connect the Measuring Receiver and Sensor Module to W31. 

Turn on the HP 8642. 

2. Measure Power Level: 

Set the HP 8642 RF frequencies to the values given in Table 8N -11 and measure the 
RF Level output from the A 11 module on W31. 

NOTE 

If the All Output level Accuracy test in Table 8N-ll fails by less than 
I db, performing the All Adjustments and Auto-Adjustment routines will 
probably correct this failure. 

The All output frequency listed in Table 8N-ll is the "locked" output 
frequency expected from the All module. If the module is not "locked" this 
frequency will not be correct. 

Troubleshooting 8N-17 
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CHECK 4: A11A3 POWER SPLITTER/MIXER BOARD (5535) 

Essentials of 5535 Circuit Operation 

Refer to BD11. The AllA2 REFERENCE LOOP VCO OUTPUT is connected to the AllA3 
REFERENCE LOOP POWER SPLITTER by semi-rigid coax cable from AllA2 J3 to AllA3 J6. 
On AllA3, the input signal is split into two signals and amplified. The output from POWER SPLITTER 
Z1 pin 5, drives the OUTPUT LIMITER/AMPLIFIER. The gain of the last transistor stage (AllA3Q1) 
is controlled by the OUTPUT LEVEL CONTROL CAC on SS33 CQQJ. This enables the instrument 
processor to maintain the output level from the All module at 2.9 dbm +1 -0.1 dbm, for all six 
frequencies generated by this module. 

The other output from POWER SPLITTER ZI pin 6, drives the LO LIMITER/AMPLIFIER. This amplifier 
supplies LO drive for the REFERENCE LOOP MIXER. 

The REFERENCE LOOP MIXER mixes the reference loop output with one of the three SAWR OSCILLATOR 
frequencies from the A 7 module. The difference between these two frequencies is the REFERENCE 
LOOP IF. This is always 135 MHz. It is filtered in the 1st LOW-PASS FILTER, and fed back to the phase 
detector on SS32, to phase lock to the FM LOOP OUTPUT signal. 

Description of Check 4 

The AllA3 assembly (see lower board on Module Test Point/Adjustment Locations on foldout opposite 
BDll) is the board situated alongside AllA2. This check verifies that the AllA3 circuitry has the 
correct power and frequency levels at its output. Then, the output of the feedback path is tested to 
verify correct POWER SPLITTER and REFERENCE LOOP MIXER operation. 

If a test fails during Check 4, refer to 5535 Component Level Repair Directory. 

Required Equipment: 

Measuring Receiver .......................................................... HP 8902A 
Sensor Module .............................................................. HP 11722A 

Test the A 11 Output Level Accuracy 

1. Setup: 

Switch the HP 8642 to Standby. 

Remove W31 from SUM LOOP/DIVIDER MODULE connector A12A2 J2 (see instrument 
top cover) and connect the Measuring Receiver and Sensor Module to W31. 

Turn on the HP 8642. 

2. Measure Power Level: 

Set the HP 8642 RF frequencies to the values given in Table 8N -11 and measure the 
RF Level output from the A 11 module on W31. 

NOTE 

If the All Output level Accuracy test in Table 8N-ll fails by less than 
I db, performing the All Adjustments and Auto-Adjustment routines will 
probably correct this failure. 

The All output frequency listed in Table 8N-ll is the "locked" output 
frequency expected from the All module. If the module is not "locked" this 
frequency will not be correct. 

Troubleshooting 8N-17 
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Table SN-ll. All Output Level Accuracy 

A11 Results 
HP 8642 Frequency 

Output Frequency Min. Measured Max. 

528.751 MHz 607.5 MHz 2.8 dBm 3.0 dBm 
607.5 MHz 652.5 MHz 2.8 dBm 3.0 dBm 
607.6 MHz 697.5 MHz 2.8 dBm 3.0 dBm 
832.5 MHz 877.5 MHz 2.8 dBm 3.0 dBm 
832.6 MHz 922.5 MHz 2.8 dBm 3.0 dBm 
922.5 MHz 967.5 MHz 2.8 dBm 3.0 dBm 

3. Reconnect W31 to A12A2 J2. 

Test the A 11 Ref Loop IF Output 

4. Setup: 

Remove AllW1 at AllA1 J2 CQD. 

Set AllA1 Sl to the OPEN (open loop) position. 

Connect the Measuring Receiver and Power Sensor to All WI. 

5. Measure Power Levels and Frequencies: 

Set the HP 8642 front panel frequency to those listed in Table 8N -12 and verify that the 
signal is 135 MHz (±3 MHz) at -6 to -15 dBm. 

Restore Module 

Table SN-12. HP 8642 Frequency Settings 

Frequency 

540 MHz 
575 MHz 
650 MHz 
800 MHz 
850 MHz 
900 MHz 

6. Reconnect AllW1 to AllA1 J2 CQD. 

7. Return AllA1 Sl to the CLOSED (closed loop) position. 

8. Replace the AllA2/AllA3 cover (unless proceeding with SS35 Component Level Repair). 

Troubleshooting 
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8N-18 

Model 8642A/B 

Table SN-ll. All Output Level Accuracy 

A11 Results 
HP 8642 Frequency 

Output Frequency Min. Measured Max. 

528.751 MHz 607.5 MHz 2.8 dBm 3.0 dBm 
607.5 MHz 652.5 MHz 2.8 dBm 3.0 dBm 
607.6 MHz 697.5 MHz 2.8 dBm 3.0 dBm 
832.5 MHz 877.5 MHz 2.8 dBm 3.0 dBm 
832.6 MHz 922.5 MHz 2.8 dBm 3.0 dBm 
922.5 MHz 967.5 MHz 2.8 dBm 3.0 dBm 

3. Reconnect W31 to A12A2 J2. 

Test the A 11 Ref Loop IF Output 

4. Setup: 

Remove AllW1 at AllA1 J2 CQD. 

Set AllA1 Sl to the OPEN (open loop) position. 

Connect the Measuring Receiver and Power Sensor to All WI. 

5. Measure Power Levels and Frequencies: 

Set the HP 8642 front panel frequency to those listed in Table 8N -12 and verify that the 
signal is 135 MHz (±3 MHz) at -6 to -15 dBm. 

Restore Module 

Table SN-12. HP 8642 Frequency Settings 

Frequency 

540 MHz 
575 MHz 
650 MHz 
800 MHz 
850 MHz 
900 MHz 

6. Reconnect AllW1 to AllA1 J2 CQD. 

7. Return AllA1 Sl to the CLOSED (closed loop) position. 

8. Replace the AllA2/AllA3 cover (unless proceeding with SS35 Component Level Repair). 

Troubleshooting 
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COMPONENT LEVEL REPAIR DIRECTORY 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

Start with the tables that are labeled with a Service Sheet number (Example: 
Table 8N-13. SS32 DC Voltages). Other tables are more general and are to 
be used at your discretion. It is suggested aU tables be reviewed so their 
usefulness for component level repair can be determined. 

Table SN-13 8832 DC Voltages ...................... " .............................. SN-20 
Table SN-14 8832 Power Levels ................... , '" .............................. SN-20 
Table SN-15 8832 Typical Filter Response ............................................ SN-20 
Table SN-16 8832 Power Supply Line Interconnections ................................ SN-21 

Table SN-17 8833 Serial Data Control Lines .......................................... SN-21 
Table SN-IS 8833 Control Line Interconnections .............................. " ...... SN-21 
Table SN-19 8833 Setting Serial Data Interface Outputs ............................... SN-22 
Table SN-20 8833 Reference Loop Internal Voltmeter Measurements .................... SN-23 
Table SN-21 8833 Reference Loop DAC Control Service Functions ..................... , SN-23 

Table SN-22 8834 DC Voltages ..................... '" .............................. 8N-24 
Table SN-23 8834 RF Power Levels ..... '" .......................................... SN-24 
Table SN-24 8834 VCO Frequency Select Table ....... " .... , ..... " .................. SN-24 

Table SN-25 8835 DC Voltages ...................... " .............................. SN-24 
Table SN-26 8835 RF Power Levels ...... " .......................................... SN-24 
Table SN-27 8835 Typical Filter Responses ........................................... SN-25 

Table SN-2S All Special Functions ................................................... SN-25 

Troubleshooting 8N-19 
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Model S642A/B Service 

COMPONENT LEVEL REPAIR DIRECTORY 

The following tables contain information to aid in component level repairs. These tables are designed 
to be used after the module troubleshooting procedures have verified a failure in circuitry represented 
on one of the module service sheet schematics. In general the tables supply one of the following types 
of information: 

* Special function codes relevant to the module. 

* Transistor emitter, base and collector voltages. 

* Frequency and power levels at different circuit points. 

* Module control line and power supply interconnections in the module and instrument. 

NOTE 

Start with the tables that are labeled with a Service Sheet number (Example: 
Table 8N-13. SS32 DC Voltages). Other tables are more general and are to 
be used at your discretion. It is suggested aU tables be reviewed so their 
usefulness for component level repair can be determined. 

Table SN-13 8832 DC Voltages ...................... " .............................. SN-20 
Table SN-14 8832 Power Levels ................... , '" .............................. SN-20 
Table SN-15 8832 Typical Filter Response ............ '" ............................. SN-20 
Table SN-16 8832 Power Supply Line Interconnections ................................ SN-21 

Table SN-17 8833 Serial Data Control Lines .......................................... SN-21 
Table SN-IS 8833 Control Line Interconnections .............................. " ...... SN-21 
Table SN-19 8833 Setting Serial Data Interface Outputs ............................... SN-22 
Table SN-20 8833 Reference Loop Internal Voltmeter Measurements .................... SN-23 
Table SN-21 8833 Reference Loop DAC Control Service Functions ..................... , SN-23 

Table SN-22 8834 DC Voltages ..................... '" .............................. 8N-24 
Table SN-23 8834 RF Power Levels ..... '" .......................................... SN-24 
Table SN-24 8834 VCO Frequency Select Table ....... " .... , ..... " .................. SN-24 

Table SN-25 8835 DC Voltages ...................... " .............................. SN-24 
Table SN-26 8835 RF Power Levels ...... " .......................................... SN-24 
Table SN-27 8835 Typical Filter Responses ........................................... SN-25 

Table SN-2S All Special Functions ................................................... SN-25 

Troubleshooting 8N-19 
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SERVICE SHEET 32 
Table BN-13. 8832 DC Voltages 

Transistor Collector Base 

Q1 4.9 to 6.9 Vdc 0.6 to 0.9 Vdc 
Q2 and Q6 5.0 to 6.9 Vdc 0.7 to 1.0 Vdc 
Q3 and Q9 5.3 to 6.9 Vdc 1 .2 to 1 .4 Vdc 

Transistor Emitter Base 

Q7 -6.1 to -5.3 Vdc -5.2 to -4.a Vdc 
Qa 5.a to 6.4 Vdc 6.5 to 7.3 Vdc 

Table BN-14. 8832 RF Power Levels 

Stage Input Level Output Level Stage Gain· 

PHASE DETECTOR LO PORT DRIVER o to 6 dBm 16.5 to 19.5 dBm ~20 dB 
Stage 1 (Q2) ~adB 

Stage 2 (Q3) ~12 dB 

REFERENCE LOOP IF AMPLIFIER -12.5 to -10.5dBm 4 to 9.5dBm ~20dB 

Stage 1 (Q1) ~12 dB 
Stage 2 (Q6) ~adB 

PHASE DETECTOR RF PORT DRIVER 4.5 to 10.0 dBm 16.5 to 19.5dBm ~12 dB 

PHASE DETECTOR (LO Input) 16.5 to 19.5 dBm -
(RF Input) 16.5 to 19.5 dBm -

(IF Output) 16.5 to 19.5 dBm o Vdc (loop locked) -
0.7V triangle -

into 500 (unlock) -

• Stage gain must be measured with an input level low enough to eliminate gain compression (~ -40dBm). 

Table BN-15. 8832 Typical Filter Responses 

Filter Input Level Cutoff Freq Freq Response 

2nd I F Low Pass 6to10dBm 150 MHz 150 MHz o dBc 
200 MHz < -20 dBc 
400 MHz < -75 dBc 
1.3 GHz < -100 dBc 

Ref Loop Filters 

45 MHz Low Pass 50 MHz -5 dBc 
70 MHz -20 dBc 
100 MHz < -70 dBc 
300 MHz < -70 dBc 

22.5 MHz Notch 10 MHz -3 dBc 
20 MHz -10 dBc 
22.5 MHz < -30 dBc 
25 MHz -10 dBc 
50 MHz -5 dBc 
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SERVICE SHEET 32 
Table BN-13. 8832 DC Voltages 

Transistor Collector Base 

Q1 4.9 to 6.9 Vdc 0.6 to 0.9 Vdc 
Q2 and Q6 5.0 to 6.9 Vdc 0.7 to 1.0 Vdc 
Q3 and Q9 5.3 to 6.9 Vdc 1 .2 to 1 .4 Vdc 

Transistor Emitter Base 

Q7 -6.1 to -5.3 Vdc -5.2 to -4.a Vdc 
Qa 5.a to 6.4 Vdc 6.5 to 7.3 Vdc 

Table BN-14. 8832 RF Power Levels 

Stage Input Level Output Level Stage Gain· 

PHASE DETECTOR LO PORT DRIVER o to 6 dBm 16.5 to 19.5 dBm ~20 dB 
Stage 1 (Q2) ~adB 

Stage 2 (Q3) ~12 dB 

REFERENCE LOOP IF AMPLIFIER -12.5 to -10.5dBm 4 to 9.5dBm ~20dB 

Stage 1 (Q1) ~12 dB 
Stage 2 (Q6) ~adB 

PHASE DETECTOR RF PORT DRIVER 4.5 to 10.0 dBm 16.5 to 19.5dBm ~12 dB 

PHASE DETECTOR (LO Input) 16.5 to 19.5 dBm -
(RF Input) 16.5 to 19.5 dBm -

(IF Output) 16.5 to 19.5 dBm o Vdc (loop locked) -
0.7V triangle -

into 500 (unlock) -

• Stage gain must be measured with an input level low enough to eliminate gain compression (~ -40dBm). 

Table BN-15. 8832 Typical Filter Responses 

Filter Input Level Cutoff Freq Freq Response 

2nd I F Low Pass 6to10dBm 150 MHz 150 MHz o dBc 
200 MHz < -20 dBc 
400 MHz < -75 dBc 
1.3 GHz < -100 dBc 

Ref Loop Filters 

45 MHz Low Pass 50 MHz -5 dBc 
70 MHz -20 dBc 
100 MHz < -70 dBc 
300 MHz < -70 dBc 

22.5 MHz Notch 10 MHz -3 dBc 
20 MHz -10 dBc 
22.5 MHz < -30 dBc 
25 MHz -10 dBc 
50 MHz -5 dBc 
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Table BN-16. Power Supply Line Interconnections (Between Modules) 

Al7 AS A11 
Supply 

Output Input Output Input 

+50 Vdc J2 pins 3&4 J12 pins 3&4 J4 pins 5&6 J1 pins 5&6 
+15 Vdc J2 pins 9-18 J12 pins 9-18 J4 pins 9&10 J1 pins 9&10 
-5 Vdc J2 pins 23-26 J 12 pins 23-26 J4 pins 2&4 J1 pins 2&4 
+5 Vdc J2 pins 35-50 J12 pins 35-50 J4 pins 1 &3 J1 pins 1 &3 

-15 Vdc J2 pins 19-22 J12 pins 19-22 J4 pins 15&16 J1 pins 15&16 
GND Chassis gnd J4 pins 11 & 13 J1 pins 11&13 

SERVICE SHEET 33 
Table BN-17. Serial Data Control Lines 

Enter Service Mode Service Function All Ref Des Level Line Label 

1601421~ U13D pin 8 TTL High REF Clock 

ISHIFTllSPCll @] 1602421 ~ U13D pin 8 TTL low REF Clock 

1601431 ~ U13E pin 10 TTL High REF Data 

1602431~ U13Epin10 TTL low REF Data 

Table BN-IB. Control Line Interconnections (Between Modules) 

A11 AS A4 
Line label Input Output Input Output Latch 

Connector Pin Connector Pin Connector Pin Connector Pin IC Pin 

OOl Disable' - - - - U1319 

REF ClK A11A1J112 A5J4 12 A5J1645 A4P245 U166 

REF DATA A11A1J114 A5J414 A5J1650 A4P250 U169 

REF OOl A11A1J1 7&8 A5J47&8 A5J1610 A4P210 U3518 

, OOL Disable: Circuitry Located on A4. Disables all out of lock interrupts to the DCU. 

Troubleshooting 8N-21 
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Model 8642A/B Service 

Table BN-16. Power Supply Line Interconnections (Between Modules) 

Al7 AS A11 
Supply Output Input Output Input 

+50 Vdc J2 pins 3&4 J12 pins 3&4 J4 pins 5&6 J1 pins 5&6 
+15 Vdc J2 pins 9-18 J12 pins 9-18 J4 pins 9&10 J1 pins 9&10 
-5 Vdc J2 pins 23-26 J 12 pins 23-26 J4 pins 2&4 J1 pins 2&4 
+5 Vdc J2 pins 35-50 J12 pins 35-50 J4 pins 1 &3 J1 pins 1 &3 

-15 Vdc J2 pins 19-22 J12 pins 19-22 J4 pins 15&16 J1 pins 15&16 
GND Chassis gnd J4 pins 11 & 13 J1 pins 11&13 

SERVICE SHEET 33 
Table BN-17. Serial Data Control Lines 

Enter Service Mode Service Function All Ref Des Level Line Label 

1601421 ~ U13D pin 8 TTL High REF Clock 

ISHIFTllSPCll @] 1602421 ~ U13D pin 8 TTL low REF Clock 

1601431 ~ U13E pin 10 TTL High REF Data 

1602431~ U13Epin10 TTL low REF Data 

Table BN-IB. Control Line Interconnections (Between Modules) 

A11 AS A4 
Line label Input Output Input Output Latch 

Connector Pin Connector Pin Connector Pin Connector Pin IC Pin 

OOl Disable' - - - - U1319 

REF ClK A11A1J112 A5J4 12 A5J1645 A4P245 U166 

REF DATA A11A1J114 A5J414 A5J1650 A4P250 U169 

REF OOl A11A1J1 7&8 A5J47&8 A5J1610 A4P210 U3518 

, OOL Disable: Circuitry Located on A4. Disables all out of lock interrupts to the DCU. 
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Table 8N-19. Setting Serial Data Interface Outputs 

A11 Ref Des. Line Label Bit Number Decimal Value 

U6 pin 16 PTO 0 1 
U6 pin 15 PT1 1 2 
U6 pin 6 PT2 2 4 
U6 pin 9 PT3 3 8 

U6 pin 12 PT4 4 16 
U6 pin 5 PT5 5 32 
U6 pin 2 BAND 1 6 64 

U18pin19 BAND 2 7 128 
U18 pin 5 DAC 0 8 256 

U18 pin 15 DAC 1 9 512 
U18 pin 12 DAC 2 10 1,024 
U18 pin 9 DAC 3 11 2,048 
U18 pin 6 DAC 4 12 4,096 
U18pin16 DAC 5 13 8,192 
U18pin19 DAC 6 14 16,384 

U2 pin 2 SEL 2 15 32,768 
U2 pin 2 SEL 1 16 65,536 
U2 pin 5 SEL 0 17 131,072 
U2 pin 6 SBO 18 262,144 
U2 pin 9 SB1 19 524,288 

U2 pin 12 SB2 20 1,048,576 
U2 pin 15 SB3 21 2,097,152 
U2 pin 16 SB4 22 4,194,304 
U6 pin 18 SB5 23 8,388,608 

To set the outputs of the Serial Data Interface registers (U2, U18, and U6 on SS33), key in: ISHIFTI 

IsPCLI ~ @] @] ~ IDecimal Value*IIHZI 

* To determine the decimal value to enter you must first know what you want each bit to be, high or 
low. This gives you a 24 bit binary coded decimal (BCD). Convert this BCD to its decimal equivalent 
by adding the Decimal Values (from Table 24) of the Lines you want to be high. 

NOTE 

To determine which bits are set, key in ISHIFTllspcq @] @] @] @] @] IHZ~ 
then convert the decimal number on the display to a binary number. For 
example, if 5592405 is displayed, the following bit numbers are set: 0, 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, and 22. 

To set all bits low, key in: ISHIFTIISPCLI @] @] @] ~ @] ~ 

To set all bits high, key in: ISHIFTllspcq @] @] @] [2] 1167772151 IHZI 
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Table 8N-19. Setting Serial Data Interface Outputs 

A11 Ref Des. Line Label Bit Number Decimal Value 

U6 pin 16 PTO 0 1 
U6 pin 15 PT1 1 2 
U6 pin 6 PT2 2 4 
U6 pin 9 PT3 3 8 

U6 pin 12 PT4 4 16 
U6 pin 5 PT5 5 32 
U6 pin 2 BAND 1 6 64 

U18pin19 BAND 2 7 128 
U18 pin 5 DAC 0 8 256 

U18 pin 15 DAC 1 9 512 
U18 pin 12 DAC 2 10 1,024 
U18 pin 9 DAC 3 11 2,048 
U18 pin 6 DAC 4 12 4,096 
U18pin16 DAC 5 13 8,192 
U18pin19 DAC 6 14 16,384 

U2 pin 2 SEL 2 15 32,768 
U2 pin 2 SEL 1 16 65,536 
U2 pin 5 SEL 0 17 131,072 
U2 pin 6 SBO 18 262,144 
U2 pin 9 SB1 19 524,288 

U2 pin 12 SB2 20 1,048,576 
U2 pin 15 SB3 21 2,097,152 
U2 pin 16 SB4 22 4,194,304 
U6 pin 18 SB5 23 8,388,608 

To set the outputs of the Serial Data Interface registers (U2, U18, and U6 on SS33), key in: ISHIFTI 

IsPCLI ~ @] @] E1IDecimal Value*IIHZI 

* To determine the decimal value to enter you must first know what you want each bit to be, high or 
low. This gives you a 24 bit binary coded decimal (BCD). Convert this BCD to its decimal equivalent 
by adding the Decimal Values (from Table 24) of the Lines you want to be high. 

NOTE 

To determine which bits are set, key in ISHIFTllspcq @] @] @] @] @] IHZ~ 
then convert the decimal number on the display to a binary number. For 
example, if 5592405 is displayed, the following bit numbers are set: 0, 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, and 22. 

To set all bits low, key in: ISHIFTIISPCLI @] @] @] EI @] ~ 

To set all bits high, key in: ISHIFTllspcq @] @] @] [2] 1167772151 IHZI 
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Table SN-20. Reference Loop Internal Voltmeter Measurements 

Enter Service Mode Function Line label Explanation 

mm~ REF OOl (U4 pin 4) +5V (locked) OV (unlocked) 

m@:l~ PRETUNE DAC (U4 pin 5) ::::::; (8 to 49 Vdc) m=4.333 

m@:l~ INTEGRATOR OUTPUT SENSE (U4 pin 6) ::::::; 2 to 12V (locked) 

ISHIFTIISPCll~@l m0~ 
SHAPER SENSE DAC (U4 pin 7) ::::::;1.5to5.5VWithA11A1 S1 Open 

m@]~ PRETUNE REF VOLTAGE (U4 pin 12) ::::::; 6.2 vdc 

m@]~ COMPARATOR OUTPUT SENSE (U4 pin 11) +5V (locked) or (unlocked) 

m0~ LEVEL CONTROL DAV (U4 pin 10) (11 to 15 vdc) m = 2.000 

m@]~ +5V (F1) ::::::; 5.10 vdc 

NOTE 

Internal voltmeter measurements come from sense lines that are multiplexed by AliAi U4 and 
displayed on the front panel. Some lines require scaling down before being multiplexed. The HP 8642 
firmware corrects this scaling factor before displaying the actual multiplexer output. If an external 
voltmeter were to be connected at AliAl TP4 or A4 TP3 "VM OUT" you would need to multiply its 
reading by u m " (in the table) to match the reading on the HP 8642 front panel. All measurements can 

be repeated by keying in 0IHZI. 

Table SN-21. Reference Loop DAC Control Service Functions 

Enter Service Service 
Mode Function 

Data Results 

ISHIFTIISPCLI @] 16301 = DATA + ~ o to 63 Pretune DAC ::::::; 8 to 50V 

16311 + DATA + ~ o to 63 Shaper DAC ::::::; 1.5 tp 5.5V 

16321 + DATA + ~ o to 127 Output level DAC ::::::; 11 to 15V 
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Model 8642A/B Service 

Table SN-20. Reference Loop Internal Voltmeter Measurements 

Enter Service Mode Function Line label Explanation 

mm~ REF OOl (U4 pin 4) +5V (locked) OV (unlocked) 

m@]~ PRETUNE DAC (U4 pin 5) ::::::; (8 to 49 Vdc) m=4.333 

m@:l~ INTEGRATOR OUTPUT SENSE (U4 pin 6) ::::::; 2 to 12V (locked) 

ISHIFTIISPCll~@l m0~ 
SHAPER SENSE DAC (U4 pin 7) ::::::;1.5to5.5VWithA11A1 S1 Open 

m@:l~ PRETUNE REF VOLTAGE (U4 pin 12) ::::::; 6.2 vdc 

m@]~ COMPARATOR OUTPUT SENSE (U4 pin 11) +5V (locked) or (unlocked) 

[TI0~ LEVEL CONTROL DAV (U4 pin 10) (11 to 15 vdc) m = 2.000 

m@]~ +5V (F1) ::::::; 5.10 vdc 

NOTE 

Internal voltmeter measurements come from sense lines that are multiplexed by AliAi U4 and 
displayed on the front panel. Some lines require scaling down before being multiplexed. The HP 8642 
firmware corrects this scaling factor before displaying the actual multiplexer output. If an external 
voltmeter were to be connected at AliA1 TP4 or A4 TP3 "VM OUT" you would need to multiply its 
reading by u m " (in the table) to match the reading on the HP 8642 front panel. All measurements can 

be repeated by keying in [lIHZI. 

Table SN-21. Reference Loop DAC Control Service Functions 

Enter Service Service 
Mode Function 

Data Results 

ISHIFTIISPCLI @] 16301 = DATA + ~ o to 63 Pretune DAC ::::::; 8 to 50V 

16311 + DATA + ~ o to 63 Shaper DAC ::::::; 1.5 tp 5.5V 

16321 + DATA + ~ o to 127 Output level DAC ::::::; 11 to 15V 
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SERVICE SHEET 34 
Table SN-22. SS34 DC Voltages 

Transistor Collector Base 

01-03 5.1 to 6.5 Vdc 0.6 to 0.9 Vdc 

Table SN-23. SS34 RF Power Levels 

Measurement Point Level 

TP4 ~-20 dBm 

TP5 6 to 10 dBm 

Table SN-24. veo Frequency Select Table 

HP 8642 Front Panel Settings VCO Band# VCO Frequency 

528.751 MHz to 562.5 MHz 1 607.5 MHz 
562.6 MHz to 607.5 MHz 1 652.5 MHz 
607.6 MHz to 652.5 MHz 1 697.5 MHz 
787.6 MHz to 832.5 MHz 2 877.5 MHz 
832.6 MHz to 877.5 MHz 2 922.5 MHz 
877.6 MHz to 922.4 MHz 2 967.5 MHz 

SERVICE SHEET 35 
Table SN-25. SS35 DC Voltages 

Transistor Collector Base 

01-08 5.1 to 6.5 Vdc 0.6 to 0.9 Vdc 
09 6.0 to 8.4 Vdc 0.9 to 1.3 Vdc 

Table SN-26. SS35 RF Power Levels 

Stage Input Level Output Level Insertion Loss 

Power Splitter 6to10dBm - ~ 6dB 

Output Limiter/Amp o to 6.5 dBm 4 to 5 dBm -

LO Limiter/Amp o to 6.5 dBm 4 to 5 dBm -

Mixer (LO Input) 16.5 to 20 dBm -
(RF Input) -4 to -5dBm -10 to -11 dBm -
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SERVICE SHEET 34 
Table SN-22. SS34 DC Voltages 

Transistor Collector Base 

01-03 5.1 to 6.5 Vdc 0.6 to 0.9 Vdc 

Table SN-23. SS34 RF Power Levels 

Measurement Point Level 

TP4 ~-20 dBm 

TP5 6 to 10 dBm 

Table SN-24. veo Frequency Select Table 

HP 8642 Front Panel Settings VCO Band# VCO Frequency 

528.751 MHz to 562.5 MHz 1 607.5 MHz 
562.6 MHz to 607.5 MHz 1 652.5 MHz 
607.6 MHz to 652.5 MHz 1 697.5 MHz 
787.6 MHz to 832.5 MHz 2 877.5 MHz 
832.6 MHz to 877.5 MHz 2 922.5 MHz 
877.6 MHz to 922.4 MHz 2 967.5 MHz 

SERVICE SHEET 35 
Table SN-25. SS35 DC Voltages 

Transistor Collector Base 

01-08 5.1 to 6.5 Vdc 0.6 to 0.9 Vdc 
09 6.0 to 8.4 Vdc 0.9 to 1.3 Vdc 

Table SN-26. SS35 RF Power Levels 

Stage Input Level Output Level Insertion Loss 

Power Splitter 6to10dBm - ~ 6dB 

Output Limiter/Amp o to 6.5 dBm 4 to 5 dBm -

LO Limiter/Amp o to 6.5 dBm 4 to 5 dBm -

Mixer (LO Input) 16.5 to 20 dBm -
(RF Input) -4 to -5dBm -10 to -11 dBm -

8N-24 Troubleshooting 
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Table BN-27. SS35 Typical Filter Responses 

Response 
Filter Input Level Cutoff Freq Freq (dB relative 

to passband) 

OUTPUT LIMITER/AMPLIFIER +4 TO +5 dBm 1 GHz 1.2 GHz < -40 dB 
(OUTPUT FILTER) 1.3 GHz < -50 dB 

1.4 GHz < -60 dB 
2 to 5 GHz < -50 dB 

860 MHz RF FILTER +4.5 to 5.5 dBm 930 MHz 880 MHz < -1.6 dB 
1.2 GHz < -30 dB 

1.4 GHz and above < -40 dB 

1st IF LOW PASS FILTER -10 to -11 dBm 150 MHz 135 MHz < -1.5 dB 
(120 MHz LOW PASS) 200 MHz < -5 dB 

300 MHz < -25 dB 
400 MHz < -50 dB 
~500 MHz < -60 dB 

Mise A 11 INFORMATION 
Table BN-2B. All Special Functions 

Enter Service Mode Select a Function 

0@][TI§] Turns off Reference Loop Cal Data 

0[1 [TI §] Turns on Reference Loop Cal Data 

ISHIFTIISPCLI @] 

@]@]@]@]§] Displays SAWR Loop Frequency 

@] @] @] [TI §] Displays REF Loop Frequency 

Troubleshooting 8N-25 
Scans by ArtekMedia => 2009

Model 8642A/B Service 

Table BN-27. SS35 Typical Filter Responses 

Response 
Filter Input Level Cutoff Freq Freq (dB relative 

to passband) 

OUTPUT LIMITER/AMPLIFIER +4 TO +5 dBm 1 GHz 1.2 GHz < -40 dB 
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Adjustments 

DESCRIPTION OF A 11 ADJUSTMENTS 

Overall Equipment List 

8N-26 

Spectrum Analyzer .............................................................. HP 8566A/B 
Signal Generator ................................................................ HP 8642A/B 
Measuring Receiver ................................. , ................ HP 8901B or HP 8902A 
Sensor Module .................................................................. HP 11722A 
DVM ............................................................................ HP 3456A 
HP-IB Printer .................................................... , ............... HP 2225A 
34 dB Attenuator ............................................................... 08642-60239 
2 each SNC 500 Terminations ..................................................... 1250-0839 
8 pin mixer Adapter ............................................................. 08642-60078 
Power Splitter Adapter .......................................................... 08642-60079 
RF Probe ...................................................................... 08642-20089 
Alignment Tool ................................................................... 8710-1515 

NOTE 

Each adjustment procedure assumes the HP 8642 internal cabling lS 

connected normally and all circuitry is functioning properly. 

There are two manual adjustment procedures for the All Module: the Loop Filter, and Beat Note 
Detector. The two adjustments can be done independently. The Loop Filter Adjustment reduces the 
22.5 MHz side bands on the RF output of the module. The Beat Note Detector allows the module to 
acquire lock when the instrument is powered on. There are also VCO adjustments that are part of the 
Auto-Adjustment Procedure. 
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RF Probe ...................................................................... 08642-20089 
Alignment Tool ................................................................... 8710-1515 

NOTE 

Each adjustment procedure assumes the HP 8642 internal cabling lS 

connected normally and all circuitry is functioning properly. 

There are two manual adjustment procedures for the All Module: the Loop Filter, and Beat Note 
Detector. The two adjustments can be done independently. The Loop Filter Adjustment reduces the 
22.5 MHz side bands on the RF output of the module. The Beat Note Detector allows the module to 
acquire lock when the instrument is powered on. There are also VCO adjustments that are part of the 
Auto-Adjustment Procedure. 
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ADJUSTMENT 1: A11 LOOP FILTER AND BEAT NOTE DETECTOR 

SIGNAL GENERATOR 

~ - -
SPECTRUM ANALYZER 

,... 
~ - -

PLATE &. AIIAIZl 
INSTALL ~VE AllA1Zl 
MIXER ADAPTER 

CONNECT I. F. PORT ~ ;--

RF 
OUTPUT 

INPUT ~ 

~ 

RF PROBE ~All MODULE EXTENDED 
r 

AllAlTP2 J 
W 

D D D 
1 ID 

DD D DD DDDDD DDDD 
D D DD DDDDD 

O~O D DD DDDDD 
OODDD DD DDDDD - -HP 8642A/B SYNTHESIZED 

SIGNAL GENERATOR 

Figure BN-6. Loop Filter and Beat Note Detector Adjustment Setup 

Required Equipment: 

Service 

Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP8566A/B 
Signal Generator .............................................................. HP8642B 
8 Pin Mixer Adapter ....................................................... 08642-60078 
RF Probe ................................................................. 08642-20089 

Procedure 

Loop Filter Adjustment 

1. Setup:(Refer to Figures 8N-6 to 8N-8) 

Switch the HP 8642 to Standby. 

Extend the All module, using extender posts 08642-20041. 

Remove phase detector cover and phase detector AllA1 Z1. (AllA1 Zl plugs in, gently 
remove with a pair of needle nose pliers) 

Set the Signal Generator power to 0 dEm and RF sweep for 15 to 30 MHz. 

Set the Spectrum Analyzer to start freq: 15 MHz, stop freq: 30 MHz, 
resolution BW: 300 kHz. 

Install 8 Pin Mixer Adapter in place of AllA1 Zl, with notch to the right and connect the 
RF Source to the IF Port of the adapter (Pin 3 Jack). 

Connect AllA1 TP2 to the spectrum analyzer using the RF Probe, 08642-20089. 

Switch the HP 8642 to ON. 

2. Adjust Loop Filter Notch Depth: 

Manually sweep the Signal Generator while adjusting AllA1 C34 for a notch at 22.5 MHz 
that is less than -30 dEc. 

Adjustments 8N-27 

Scans by ArtekMedia => 2009

Model 8642A/B 

ADJUSTMENT 1: A11 LOOP FILTER AND BEAT NOTE DETECTOR 

SIGNAL GENERATOR 

- -
SPECTRUM ANALYZER 

,.., 
~ - -

PLATE &. AIIAIZl 
INSTALL 
MIXER ADAPTER 

~VE AllA1Zl 

CONNECT I.F.PORT~ r--

RF 
OUTPUT 

INPUT .,J 

~ 

RF PROBE ~All MODULE EXTENDED 
r 

AllAlTP2 J 
W 

DD D 
1 ID 

DD D DD DDDDD DDDD 
D D DD DDDDD 

O~O D DD DDDDD 
OODDD DD DDDDD - HP 8642A/B SYNTHESIZED 

SIGNAL GENERATOR 

Figure BN-6. Loop Filter and Beat Note Detector Adjustment Setup 

Required Equipment: 

Service 

Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP8566A/B 
Signal Generator .............................................................. HP8642B 
8 Pin Mixer Adapter ....................................................... 08642-60078 
RF Probe ................................................................. 08642-20089 

Procedure 

Loop Filter Adjustment 

1. Setup:(Refer to Figures 8N-6 to 8N-8) 

Switch the HP 8642 to Standby. 

Extend the All module, using extender posts 08642-20041. 

Remove phase detector cover and phase detector AllA1 Z1. (AlIA1 Zl plugs in, gently 
remove with a pair of needle nose pliers) 

Set the Signal Generator power to 0 dEm and RF sweep for 15 to 30 MHz. 

Set the Spectrum Analyzer to start freq: 15 MHz, stop freq: 30 MHz, 
resolution BW: 300 kHz. 

Install 8 Pin Mixer Adapter in place of AlIA1 Zl, with notch to the right and connect the 
RF Source to the IF Port of the adapter (Pin 3 Jack). 

Connect AllA1 TP2 to the spectrum analyzer using the RF Probe, 08642-20089. 

Switch the HP 8642 to ON. 

2. Adjust Loop Filter Notch Depth: 

Manually sweep the Signal Generator while adjusting AllA1 C34 for a notch at 22.5 MHz 
that is less than -30 dEc. 
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8N-28 

Model 8642A/B 

Beat Note Detector Adjustment 

3. Adjust Beat Note Detector Symmetry: 

Ensure that no test equipment is connected to AllAl TP2. 

Adjust AlIAl R42 so that the out of lock LED, AlIAl DSl, is at about half intensity. 
(AlIAl DSI can be seen by looking down at the top of the module.) 

Restore Module 

4. Switch the HP 8642 to Standby. 

5. Move AlIAl Sl to its CLOSED position. 

6. Remove the 8 Pin Mixer Adapter 

7. Re-install the phase detector and cover. 

8. Re-install the Module. 

9. Re-install the top cover . 

• J4 

D AllAI 

51 0 
Z1 

o R42 

o TP2 

o C34 

Figure SN-7. All Module, Leftside (AllAIZl is behind cover) 

rNOTCH 

RF PORT PIN 1 PIN 1 

MIXER 
1. F. PORT PIN 3 

ADAPTER 
lil8642-6lillil78 

L.a. PORT PIN 8 

Figure SN-S. 8 pin Mixer Adapter- 08642-60078 
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A 11 AUTO-ADJUSTMENTS 

NOTE 

Read section 5 before proceeding with this Auto-Adjustment procedure. 

Description 

The HP 8642A/B temperature must be allowed to stabilize with the covers on for one hour. Then the 
instrument top cover must be removed, All extended and the VCO frequencies must be adjusted and 
recorded (J1) before temperature rise can cause significant drift. Now the temperature must be allowed 
to stabilize again for one hour. Once this is done, the VCO frequencies are measured again (J2) and 
re-adjusted to the normal operating frequency (J3). The Auto Adjust Routine is now run to generate 
data for the DAC's in the All Module. This consists of six setups and then the Cal Data transfer. After 
the Auto Adjust Routine has been finished, the VCO's are measured (J 4) and adjusted to the normal 
center frequency plus the frequency difference between normal and elevated temperature (J4+ f2 - f3). 
The Instrument Level Diagnostics are run to insure that the HP 8642 is functional. Then the new All 
Cal Data is copied to the A20. 

Required Equipment: 

Measuring Receiver ........................................................... HP8902A 
Sensor Module ............................................................... HPll722A 
DVM ........................................................................ HP3456A 
HP-IB Printer .......................................... " .................... HP2225A 
34 dB Attenuator .......................................................... 08642-60239 
2 each SMC 500 Terminations ................................................ 1250-0839 
8 Pin Mixer Adapter ....................................................... 08642-60078 
Power Splitter Adapter ..................................................... 08642-60079 

Procedure 

1. Before Beginning: 

Insure that you will be performing this procedure in a temperature controlled environment. 
The procedure will take several hours (mostly unattended) and must be done continuously. 
It is important that the time periods in the temperature stabilization steps be followed 
closely. A significant change in temperature will cause the VCO's to drift in frequency and 
the HP 8642 will abort the procedure. 

Connect the Measuring Receivers 10 MHz Timebase out to the HP 8642's Timebase in. 

Ensure that the Measuring Receiver is fully calibrated and that the calibration numbers for 
the Power Sensor have been correctly entered in to the Measuring Receiver. 

2. Temperature Stabilization: 

With instrument power on and all internal and external covers in place, allow the instrument 
to warm up for 1 hour. 

Adjustments 8N-29 
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A 11 AUTO-ADJUSTMENTS 

NOTE 

Read section 5 before proceeding with this Auto-Adjustment procedure. 

Description 

The HP 8642A/B temperature must be allowed to stabilize with the covers on for one hour. Then the 
instrument top cover must be removed, All extended and the VCO frequencies must be adjusted and 
recorded (Jl) before temperature rise can cause significant drift. Now the temperature must be allowed 
to stabilize again for one hour. Once this is done, the VCO frequencies are measured again (J2) and 
re-adjusted to the normal operating frequency (J3). The Auto Adjust Routine is now run to generate 
data for the DAC's in the All Module. This consists of six setups and then the Cal Data transfer. After 
the Auto Adjust Routine has been finished, the VCO's are measured (J 4) and adjusted to the normal 
center frequency plus the frequency difference between normal and elevated temperature (J4+ f2 - f3). 
The Instrument Level Diagnostics are run to insure that the HP 8642 is functional. Then the new All 
Cal Data is copied to the A20. 

Required Equipment: 

Measuring Receiver ........................................................... HP8902A 
Sensor Module ............................................................... HPII722A 
DVM ........................................................................ HP3456A 
HP-IB Printer .......................................... " .................... HP2225A 
34 dB Attenuator .......................................................... 08642-60239 
2 each SMC 500 Terminations ................................................ 1250-0839 
8 Pin Mixer Adapter ....................................................... 08642-60078 
Power Splitter Adapter ..................................................... 08642-60079 

Procedure 

1. Before Beginning: 

Insure that you will be performing this procedure in a temperature controlled environment. 
The procedure will take several hours (mostly unattended) and must be done continuously. 
It is important that the time periods in the temperature stabilization steps be followed 
closely. A significant change in temperature will cause the VCO's to drift in frequency and 
the HP 8642 will abort the procedure. 

Connect the Measuring Receivers 10 MHz Timebase out to the HP 8642's Timebase in. 

Ensure that the Measuring Receiver is fully calibrated and that the calibration numbers for 
the Power Sensor have been correctly entered in to the Measuring Receiver. 

2. Temperature Stabilization: 

With instrument power on and all internal and external covers in place, allow the instrument 
to warm up for 1 hour. 
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3. VCO Adjustment Setup: (Refer to Figures 8N-9 to 8N-ll) 

Connect the 10 MHz time base out from HP 8642 to HP 8902's 10 MHz time base in. 

Disconnect cable W24 (935) from AllA1 J3 and connect a 500 load termination to J3. 

Disconnect W25 (937) from AllA3 J4 and connect a 500 load termination to J4. 

Extend All Module on extender posts. 

Move LOOP SWITCH AllA1 Sl, on left side of All Module, down to its OPEN position. 

Remove power splitter cover from right side of All Module. 

Remove power splitter (AllA3 Zl) by gently pulling out with needle nose pliers. 

Connect adapter, 08642-60079, to power splitter sockets (orient adapter with notch to the 
left). 

Connect Sensor Module to adapter, pin 1, using a short piece of flexible coax cable (2 inch). 

Connect Sensor Module to Measuring Receiver. 

CONNECT ~ 
5rul LOAD " AllA3J4 
AllAlJ3 

All MODULE 
EXTENDED ----+ 

w 
000 

REMOVE AllA3Zl PLATE & Al1A1Z3 
INSTALL POWER 
SPLITTER ADAPTER 

........... ----r ... / FLEX I BLE COX I AL CABLE 

SENSOR MODULE 

1

0 

o 0 0 DO OOOOD DODD 
DODD ODOOD 00 10 MHz 

OUT MEASURING RECEIVER 

00 0 DO ODOOD 0 0 jo&--~ 
DOD DO ODOOD 10 ~ 

~ .. ~ ________________________ .. rIN ~ .. ~ __________ -, .. ~ 

AllA2 

HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

Figure SN-9. All VCO Adjustment Setup 1 

• C15 

AllA3 

@) @) 

Z1 
0 0 0 0 0 

• C1 

• @) 

• 
0 0 

Z2 

@l @l 

Figure SN-JO. All Module Right Side (Access screws or couers must be remoued to access components) 
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Remove power splitter cover from right side of All Module. 

Remove power splitter (AllA3 Zl) by gently pulling out with needle nose pliers. 

Connect adapter, 08642-60079, to power splitter sockets (orient adapter with notch to the 
left). 

Connect Sensor Module to adapter, pin 1, using a short piece of flexible coax cable (2 inch). 
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rNOTCH 

INPUT PIN 1 _PIN 

POWER - I -SPLITTER - I 
OUTPUT PIN 5 -ADAPTER - I 

98642-69979 

OUTPUT PIN 6 

Figure BN-ll. Power Splitter Adapter (HP 08642-60079) 

4. Adjust Initial veo Frequency: 

(This must be done immediately after the module is extended so that the temperature is 
approximately the same as it is during normal operation.) 

Set the Measuring Receiver to measure frequency. 

Enter the key sequence given in the table below for each of the AIIA2 Adjustments. Make 
the adjustment until the Measuring Receiver frequency reading (II) is with in the limits 
given and record the value for later use. 

Set the Measuring Receiver to measure RF Power. 

Verify that the power level is greater than +4 dBm at each of the veo frequencies. 

Table BN-29. 

A11A2 /1 (MHz) 
HP 8642 Key Sequence Adj. Min Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 696.500 --' 698.500 
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 966.500 --' 968.500 

5. Verify veo Range: 

Enter the key sequence given in the table below for each of the AllA2 Adjustments. 

Set the Measuring Receiver to measure frequency. 

Verify that the frequency reading is less than the Maximum given in the table below. 

Set the Measuring Receiver to measure RF Power. 

Verify that the power level is greater than +4 dBm at each of the veo frequencies. 

HP 8642 Key Sequence 
Frequency (MHz) 

Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63020 Hz, 63132 Hz -- 607.500 
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63015 Hz, 63132 Hz -- 877.500 

Adjustments 8N-31 

Scans by ArtekMedia => 2009

Model 8642A/B Service 

rNOTCH 

INPUT PIN 1 _PIN 

POWER - I -SPLITTER - I 
OUTPUT PIN 5 -ADAPTER - I 

98642-69979 

OUTPUT PIN 6 

Figure BN-ll. Power Splitter Adapter (HP 08642-60079) 

4. Adjust Initial veo Frequency: 

(This must be done immediately after the module is extended so that the temperature is 
approximately the same as it is during normal operation.) 

Set the Measuring Receiver to measure frequency. 

Enter the key sequence given in the table below for each of the AIIA2 Adjustments. Make 
the adjustment until the Measuring Receiver frequency reading (II) is with in the limits 
given and record the value for later use. 

Set the Measuring Receiver to measure RF Power. 

Verify that the power level is greater than +4 dBm at each of the veo frequencies. 

Table BN-29. 

A11A2 /1 (MHz) 
HP 8642 Key Sequence Adj. Min Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 696.500 --' 698.500 
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 966.500 --' 968.500 

5. Verify veo Range: 

Enter the key sequence given in the table below for each of the AllA2 Adjustments. 

Set the Measuring Receiver to measure frequency. 

Verify that the frequency reading is less than the Maximum given in the table below. 

Set the Measuring Receiver to measure RF Power. 

Verify that the power level is greater than +4 dBm at each of the veo frequencies. 

HP 8642 Key Sequence 
Frequency (MHz) 

Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63020 Hz, 63132 Hz -- 607.500 
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63015 Hz, 63132 Hz -- 877.500 
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6. Temperature Stabilization: 

With instrument power on and the module extended, allow the instrument to warm up for 
1 hour. 

7. Measure Extended Module Operating Frequency: 

After the 1 hour warm up, enter the key sequence given in the table below for each of the 
AllA2 Adjustments. !iecord each VCO's Frequency (f2) for later use. 

A11A2 12 (MHz) 
HP 8642 Key Sequence Adj. Actual 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 --
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 --

8. Re-adjust Extended Module Frequency: 

Set the Measuring Receiver to Frequency. 

Enter the key sequence given in the table below for each of the A11A2 adjustments. Make 
the adjustments until the Measuring Receiver frequency reading (f3) is with in the limits 
given, and record the value for later use. 

Table BN-30. 

A11A2 13 (MHz) 
HP 8642 Key Sequence Adj. Min Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 696.500 --' 698.500 
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 966.500 --' 968.500 

8N-32 

9. Initialize Auto Adjust Routine: 

Connect the Required Equipment to the HP 8642 via HP-IB. (See section 5 for required 
equipment and information about Auto Adjust routines.) 

Key in: IINST PRESET I 

Key in: ISHIFTllspcq @] ~ ~ [!§ ~ @] [!§. 
Key in: ITIIHzl when "ENTER ROUTINE NUMBER .G8000" appears. 

Key in the the Day, Month, Year and Module Cal ID Number when prompted by the HP 8642 
display. (See Section 5 for details.) 

10. When "WAITING FOR SET-UP 1 . V24" appears: 

Verify the setup is unchanged from Step 3. 

Press IHzl to continue. (Run time;:::;; 30 seconds) 
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9. Initialize Auto Adjust Routine: 

Connect the Required Equipment to the HP 8642 via HP-IB. (See section 5 for required 
equipment and information about Auto Adjust routines.) 

Key in: IINST PRESET I 

Key in: ISHIFTllspcq @] ~ ~ [!§ ~ @] [!§. 
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Key in the the Day, Month, Year and Module Cal ID Number when prompted by the HP 8642 
display. (See Section 5 for details.) 

10. When "WAITING FOR SET-UP 1 . V24" appears: 

Verify the setup is unchanged from Step 3. 

Press IHzl to continue. (Run time;:::;; 30 seconds) 

Adjustments 
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Figure BN-12. Set-up 2 

11. When "WAITING FOR SET-UP 2 .V2S" appears: (Refer to Figure 8N-12.) 

Replace the Power Splitter AllA3Z1. AllA3Z1 pin 1 (Pin with blue on it's base), plugs into 
the square pad on the AllA3 board. 

Replace cover over Power Splitter. 

Connect Sensor Module to RF OUTPUT on HP 8642 Front Panel. 

Connect the DVM to the VM OUT (A4TP3) and ground (A4TP2) test points on the left 
side of the A4 Module. 

Set the DVM to measure Volts DC. 

Disconnect cable W31 (901) from All Module at AllA3 J2. 

Disconnect cable W32 (957) from A12 Module at A12A3 J3. 

Connect loose end of W32 (957) to All Module at AllA3 J2. 

Remaining set-up conditions from Step 10 are unchanged. 

Press IHzl to continue. (Run time:=::; 60 minutes) 

Adjustments 8N-33 
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Figure BN-12. Set-up 2 

11. When "WAITING FOR SET-UP 2 .V2S" appears: (Refer to Figure 8N-12.) 

Replace the Power Splitter A1lA3Z1. A1lA3Z1 pin 1 (Pin with blue on it's base), plugs into 
the square pad on the A1lA3 board. 

Replace cover over Power Splitter. 

Connect Sensor Module to RF OUTPUT on HP 8642 Front Panel. 

Connect the DVM to the VM OUT (A4TP3) and ground (A4TP2) test points on the left 
side of the A4 Module. 

Set the DVM to measure Volts DC. 

Disconnect cable W31 (901) from A1l Module at A1lA3 J2. 

Disconnect cable W32 (957) from A12 Module at A12A3 J3. 

Connect loose end of W32 (957) to A1l Module at A1lA3 J2. 

Remaining set-up conditions from Step 10 are unchanged. 

Press IHzl to continue. (Run time:=::; 60 minutes) 
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Figure 8N-13. Set-up 3 

12. When "WAITING FOR SET-UP 3 .V26" appears: (Refer to Figure BN-13.) 

Remove the phase detector Zl cover from left side of the All Module. (Refer to Figure 
BN-7.) 

Remove the phase detector (AllA1 Zl) by gently pulling with a needle nose pliers. 

Connect the B Pin Mixer Adapter (HP OB642-6007B) to sockets on board. (Position adapter 
in sockets so that the crescent-shaped notch by SMC connectors is to the right toward front 
of instrument.) 

Connect a BNC cable from MOD OUTPUT port to center SMC connector on B Pin Mixer 
Adapter. (Pin 5) 

Connect DVM to All Module at AllA1 TP2. (Refer to Figure BN-7.) 

Set DVM to measure AC Volts. 

All other Setup conditions are unchanged. 

Press IHzl to continue. (Run time ~ 30 seconds) 

Adjustments 
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Figure 8N-13. Set-up 3 

12. When "WAITING FOR SET-UP 3 .V26" appears: (Refer to Figure BN-13.) 

Remove the phase detector Zl cover from left side of the All Module. (Refer to Figure 
BN-7.) 

Remove the phase detector (AllA1 Zl) by gently pulling with a needle nose pliers. 

Connect the B Pin Mixer Adapter (HP OB642-6007B) to sockets on board. (Position adapter 
in sockets so that the crescent-shaped notch by SMC connectors is to the right toward front 
of instrument.) 

Connect a BNC cable from MOD OUTPUT port to center SMC connector on B Pin Mixer 
Adapter. (Pin 5) 

Connect DVM to All Module at AllA1 TP2. (Refer to Figure BN-7.) 

Set DVM to measure AC Volts. 

All other Setup conditions are unchanged. 

Press IHzl to continue. (Run time ~ 30 seconds) 
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Figure SN-14. Set-up 4 

13. When "WAITING FOR SET-UP 4 .V27" appears: 

Disconnect cable All W2 (923) from AllA2 Jl. Connect an SMC Tee connector to 
AllA2 Jl. Connect cable All W2 to the Tee connector. Connect the DVM to the Tee 
connector. 

Set the DVM to measure AC Volts. 

All other setup conditions are unchanged. 

Press IHzl to continue. (Run time R:; 10 minutes) 
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Figure SN-14. Set-up 4 

13. When "WAITING FOR SET-UP 4 .V27" appears: 

Disconnect cable All W2 (923) from AllA2 Jl. Connect an SMC Tee connector to 
AllA2 Jl. Connect cable All W2 to the Tee connector. Connect the DVM to the Tee 
connector. 

Set the DVM to measure AC Volts. 

All other setup conditions are unchanged. 

Press IHzl to continue. (Run time R:; 10 minutes) 

Adjustments 8N-35 



r 

Service 

8N-36 

Model 8642A/B 

r ,., ,. 
PRINTER }jf'- LB Jt N 2J' 

:' 2.'" !...J r - -
A11A3J4 i1'9 34dB 

A11A1J4""""'1 ATTEN VOLTMETER (DVM) 
\.. 

A11AlTP2/ 
......- - All MODULE ~LB 

EXTENDED '-
r ,... 

~ 

A12A2J3 

[5] A-

D 0 0 
1 1

0 -H - [8 

DO 0 DO 00000 DODD 1121 MHz MEASURING RECEIVER 
0 0 DO 00000 0;· 0 DO 00000 

t- RF OUTPUT 00 00 0 DO 00000 ...!"j - r_ -HP 8642A/B SYNTHESIZED ~ SIGNAL GENERATOR .... SENSOR MODULE 

Figure 8N-15. Set-up 5 

14. When "WAITING FOR SET-UP 5 .V28" appears: 

Disconnect MOD OUTPUT cable and 8 pin mixer adapter from All module. 

Replace the phase detector (AllAl Z2) in instrument: Align pin 1 (pin with blue at it's 
base) on phase detector with square pad socket on board and insert. Replace cover over 
phase detector. 

Connect DVM to AllAl TP2 on All Module. 

Set DVM to measure AC Volts. 

Disconnect 500 terminations from AllAl J3 and AllA3 J4. 

Reconnect cable W24 (935) to AllAl J3. 

Move AllAl Sl, on left side of module, up to its CLOSED position. 

Remove SMC Tee connector from AllA2 Jl. 

Connect the 51.10 end of the 34 dB attenuator to AllA2 J1. 

Connect end of cable AllW2 from AllAl J4 to the 26000 input of the 34 dB attenuator. 

Disconnect A12W2 (907) from A12 Module at A12A2 J3. 

Connect an external cable from AllA3 J4 to the A12 Module at A12A2 J3. 

Disconnect W3l (901) from A12A2 J2 (now W3l should be disconnect at both ends). 

Connect W25 (937) to A12 at A12A2 J2. 

Press IHzl to continue. (Run time ~ 2 minutes) 
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Figure 8N-15. Set-up 5 

14. When "WAITING FOR SET-UP 5 .V28" appears: 

Disconnect MOD OUTPUT cable and 8 pin mixer adapter from All module. 

Replace the phase detector (AllA1 Z2) in instrument: Align pin 1 (pin with blue at it's 
base) on phase detector with square pad socket on board and insert. Replace cover over 
phase detector. 

Connect DVM to AllA1 TP2 on All Module. 

Set DVM to measure AC Volts. 

Disconnect 500 terminations from AllA1 J3 and AllA3 J4. 

Reconnect cable W24 (935) to AllA1 J3. 

Move AllA1 Sl, on left side of module, up to its CLOSED position. 

Remove SMC Tee connector from AllA2 Jl. 

Connect the 51.10 end of the 34 dB attenuator to AllA2 J1. 

Connect end of cable AllW2 from AllA1 J4 to the 26000 input of the 34 dB attenuator. 

Disconnect A12W2 (907) from A12 Module at A12A2 J3. 

Connect an external cable from AllA3 J4 to the A12 Module at A12A2 J3. 

Disconnect W31 (901) from A12A2 J2 (now W31 should be disconnect at both ends). 

Connect W25 (937) to A12 at A12A2 J2. 

Press IHzl to continue. (Run time ~ 2 minutes) 
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15. When "WAITING FOR SET-UP 6 .V29" appears: 

Disconnect DVM from instrument. 

Remove 34 dB pad from cable AllW2 and connect AllW2 to AllA2 Jl. 

Disconnect W25 (937) from A12 at A12A2 J2. 

Disconnect the external cable from AllA3 J4 and A12A2 J3. 

Reconnect W25 (937) to AllA3 J4. 

Disconnect W32 (957) from A11A3 J2; reconnect W32 (957) to A12A3 J3. 

Reconnect A12W2 (907) to A12A2 J3. 

~~ 

Service 

Reconnect W31 (901) to AllA3 J2; connect the other end of cable W31 to the Sensor 
Module. 

(All other cable connections should be in their normal position). 

Press IHzl to continue. (Run time::::; 3 minutes) 

16. When "UNPROTECT CAL. MEMORY .G8005" appears: 

Switch A3 S2 toward the rear of the instrument to unprotect the EEPROM's. 

Press IHzl to Continue. 

17. When "PROTECT CAL. MEMORY .G8006" appears: 

Switch A3 S2 toward the front of the instrument to protect the EEPROM's. 

Press IHzl to Continue. 

18. When "RECONNECT ALL CABLES . V29" appears: 

Disconnect all test cables from the instrument. 
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15. When "WAITING FOR SET-UP 6 .V29" appears: 

Disconnect DVM from instrument. 

Remove 34 dB pad from cable AllW2 and connect AllW2 to AllA2 Jl. 

Disconnect W25 (937) from A12 at A12A2 J2. 

Disconnect the external cable from AllA3 J4 and A12A2 J3. 

Reconnect W25 (937) to AllA3 J4. 

Disconnect W32 (957) from A11A3 J2; reconnect W32 (957) to A12A3 J3. 

Reconnect A12W2 (907) to A12A2 J3. 

@-

Service 

Reconnect W31 (901) to AllA3 J2; connect the other end of cable W31 to the Sensor 
Module. 

(All other cable connections should be in their normal position). 

Press IHzl to continue. (Run time::::; 3 minutes) 

16. When "UNPROTECT CAL. MEMORY .G8005" appears: 

Switch A3 S2 toward the rear of the instrument to unprotect the EEPROM's. 

Press IHzl to Continue. 

17. When "PROTECT CAL. MEMORY .G8006" appears: 

Switch A3 S2 toward the front of the instrument to protect the EEPROM's. 

Press IHzl to Continue. 

18. When "RECONNECT ALL CABLES . V29" appears: 

Disconnect all test cables from the instrument. 

Adjustments 8N-37 



Service Model 8642A/B 

Reconnect any instrument cables which are still disconnected. 

Press IHzl to Continue. 

19. VCO Re-adjustment Setup: 

Disconnect cable W24 from AllAl J3; terminate AllAI J3 with 500. 

Disconnect cable W25 from AllA3 J4; terminate AllAl J4 with 500. 

Switch AllAl Sl to its OPEN position. 

Connect the Sensor Module to the front panel RF Output. 

20. Measure VCO Frequencies: 

Enter the key sequence given in the table below for each of the A llA2 Adjustments. Record 
each VCO's Frequency (f4). 

A11A2 f4 (MHz) 
HP 8642 Key Sequence Adj, Actual 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 
~-

INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 
~-' 

21. Compute the correct re-adjustment frequency: 

Adjustment CI: (f4 + f2 - f3) - (lMHz) = f5 Min = __ ' ____ MHz 

(f4 + f2 - f3) + (lMHz) = f5 Max = __ . MHz 

Adjustment CIS: (f4 + f2 - f3) - (lMHz) = f5 Min = __ ' MHz 

(f4 + f2 - f3) + (lMHz) = f5 Max = __ , MHz 

Record the (f5) Min and Max readings for adjustment Cl and CIS in the table below. 

A11A2 f5 (MHz) 
HP 8642 Key Sequence Adj. Min Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 -'- -'- -'-

INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 -'- -'- -'-

8N-38 

22. Re-adjust All Module: 

Set the Measuring Receiver to measure frequency, 

Enter the key sequences given in the table below for each of the A llIA2 Adjustments and 
adjust the appropriate capacitor for a frequency reading between the (f 5) Min and Max 
frequencies. 

Adjustments 
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Reconnect any instrument cables which are still disconnected. 

Press IHzl to Continue. 

19. VCO Re-adjustment Setup: 

Disconnect cable W24 from AllAl J3; terminate AllAI J3 with 500. 

Disconnect cable W25 from AllA3 J4; terminate AllAl J4 with 500. 

Switch AllAl Sl to its OPEN position. 

Connect the Sensor Module to the front panel RF Output. 

20. Measure VCO Frequencies: 

Enter the key sequence given in the table below for each of the A llA2 Adjustments. Record 
each VCO's Frequency (f4). 

A11A2 J4 (MHz) 
HP 8642 Key Sequence Adj, Actual 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 
~-

INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 --' 

21. Compute the correct re-adjustment frequency: 

Adjustment CI: (f4 + J2 - J3) - (lMHz) = 15 Min = __ ' ____ MHz 

(f4 + 12 - 13) + (lMHz) = 15 Max = __ . MHz 

Adjustment CIS: (f4 + J2 - J3) - (lMHz) = J5 Min = __ ' MHz 

(f4 + J2 - 13) + (lMHz) = J5 Max = __ , MHz 

Record the (f5) Min and Max readings for adjustment Cl and CIS in the table below. 

A11A2 J5 (MHz) 
HP 8642 Key Sequence Adj. Min Actual Max 

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C1 -'- -'- -'-

INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63061 Hz, 63163 Hz C15 -'- -'- -'-

8N-38 

22. Re-adjust All Module: 

Set the Measuring Receiver to measure frequency, 

Enter the key sequences given in the table below for each of the A llIA2 Adjustments and 
adjust the appropriate capacitor for a frequency reading between the (f 5) Min and Max 
frequencies. 

Adjustments 
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Restore Module 

23. Re-install Module. 

24. Re-connect all cables. 

25. Re-install top cover. 

26. Allow the instrument to stabilize (with power on) for one hour. 

27. Run the instrument level diagnostics to verify operation: 

K ey in: ISHIFTllsPCLJ @] @] @] IHzl. 

When "WAITING FOR SETUP 1 .Z24" appears, connect the MOD OUT to the 
AM/PULSE INPUT and FM/<I>M INPUT. 

Press IHzl to Continue. 

28. When "DIAG DONE HIT MSSGS .V1" appears: 

Press the MSSG key to view the message buffer. If "NO MESSAGES 
in the message buffer, the HP 8642 is functioning properly. 

.00" is contained 

29. Up Load Cal Data: 

Now that the functionality of the HP 8642 has been verified, used the following procedure 
to up load the new cal data. 

Switch the HP 8642 to standby. 

Remove the A20 Cal Module. (See Disassembly Procedures). 

Plug the A20 Module on to A3 J3. 

Switch the HP 8642 on. 

Switch A20 Sl to the CHANGE position. 

Key in: ISHIFTI ~I @] ~ ~ Iroutine_numberIIHzl· 

When "TRANSFER VERIFIED 
PROTECTED position. 

.U613" appears on the display, move A20 Sl up to its 

Key in: IHzl to end the routine. 

Switch the HP 8642 to Standby. 

Reconnect the A20 module to the rear panel (See Disasse'mbly Procedures). 

Re-install the top cover. 

Adjustments 8N-39 
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Model 8642A/B Service 

Restore Module 

23. Re-install Module. 

24. Re-connect all cables. 

25. Re-install top cover. 

26. Allow the instrument to stabilize (with power on) for one hour. 

27. Run the instrument level diagnostics to verify operation: 

K ey in: ISHIFTllsPCLI @] @] @] IHzl. 

When "WAITING FOR SETUP 1 .Z24" appears, connect the MOD OUT to the 
AM/PULSE INPUT and FM/<I>M INPUT. 

Press IHzl to Continue. 

28. When "DIAG DONE HIT MSSGS .V1" appears: 

Press the MSSG key to view the message buffer. If "NO MESSAGES 
in the message buffer, the HP 8642 is functioning properly. 

.00" is contained 

29. Up Load Cal Data: 

Now that the functionality of the HP 8642 has been verified, used the following procedure 
to up load the new cal data. 

Switch the HP 8642 to standby. 

Remove the A20 Cal Module. (See Disassembly Procedures). 

Plug the A20 Module on to A3 J3. 

Switch the HP 8642 on. 

Switch A20 Sl to the CHANGE position. 

Key in: ISHIFTllsPCLI @] ~I ~ Iroutine_numberIIHzl· 

When "TRANSFER VERIFIED 
PROTECTED position. 

.U613" appears on the display, move A20 Sl up to its 

Key in: IHzl to end the routine. 

Switch the HP 8642 to Standby. 

Reconnect the A20 module to the rear panel (See Disasse'mbly Procedures). 

Re-install the top cover. 

Adjustments 8N-39 
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CHANGES 

On the schematic: 

• C33, C34 - In REFERENCE LOOP FILTERS, change the value of 
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CHANGES 
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• VR3 - In PRETUNE, locate VR3 and change the value to 12.1 
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Model 8642A/B 

rev.22DEC87 

Service 

CHANGES 

On the Component Locator: 

• CR 5 - To the immediate right of J 1, add CR 5. It should he posi
tioned vertically with the striped (cathode) end pointing up. 

Tn the Component Coordinates: 

• CR 5 - Add CR 5 with grid coord ina tes A,!. 

On the Schematic: 

• Change the part number of the A 12A 1 Assembly to 08642-60207. 

• CR5 - In BUFFER, to the left of E9, connect the cathode of CR5 
to the main signal line (from J 1), and connect the anode to ground. 

On the All A2 Component Locator: 

• ~ C 2 0 - Locate CIon the component locator, add C 19 '0 the 
upper left side 0f C 1 and add C20 to the upper right side of C 1. 

• C21, C22 - Locate CIS on the component locator, add C21 to the 
lower right side of CIS, add C22 to the lower left side of CIS. 

On the Component Coordinates: 

• C19, C20, C21, cn - Add C19 A3, C20 B3, C21 B2, and C22 A2 
to the component coordinates table. 

On the A 11 A 2 schematic: 

• C 19, ClO - In veo BAND 1, add C 19 lOOp in series with, and to 
the immediate left of C 1, add ClO lOOp in series with, and to the 
immedia te right of C 1. 

• ClI, cn - In veo BAND 2, add Cli lOOp in series with, and to 
the immediate left of CIS, add Cll 1 UOp III series with, and to the 
immediate right of CIS. 

- --.-----~~. ------_ ........ 

SS34 
SN-I06.1 

Scans by Artekmedia => 2009Model 8642A/B 

rev.22DEC87 

Service 

CHANGES 

On the Component Locator: 

• CR 5 - To the immediate right of J 1, add CR 5. It should he posi
tioned vertically with the striped (cathode) end pointing up. 

Tn the Component Coordinates: 

• CR 5 - Add CR 5 with grid coord ina tes A,!. 

On the Schematic: 

• Change the part number of the A 12A 1 Assembly to 08642-60207. 

• CR5 - In BUFFER, to the left of E9, connect the cathode of CR5 
to the main signal line (from J 1), and connect the anode to ground. 

On the All A2 Component Locator: 

• ~ C 2 0 - Locate Cion the component locator, add C 19 '0 the 
upper left side ()f C 1 and add C20 to the upper right side of C 1. 

• C21, C22 - Locate CIS on the component locator, add C21 to the 
lower right side of CIS, add C22 to the lower left side of CIS. 

On the Component Coordinates: 

• C19, C20, C21, cn - Add Cl9 A3, C20 B3, C21 B2, and C22 A2 
to the component coordinates table. 

On the All A 2 schema tic: 

• C 19, ClO - In veo BAND 1, add C 19 lOOp in series with, and to 
the immediate left of C I, add ClO lOOp in series with, and to the 
immedia te right of C I. 

• Cll, en - In veo BAND 2, add ell lOOp in series with, and to 
the immediate left of e IS, add ell 1 UOp III series with, and to the 
immediate right of e 15. 

- --.-----~~. ------_ ........ 
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Model 8642A/B 

rev. 150CT 85 

SerVIce 

CHANGES 

In Schematic General Information: 

• Revise Note 4 to include FL2. 

On the schematic: 

• In 860 MHz RF FILTER, add "NOTE 4" next to FL2. 

On the schematic: 

• AlIA3 L8 - In LO LIMITER/AMPLIFIER change the value 
of L 8 to 36n Henries. 
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