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4. Each module in the HP B642 has a nine digit module identification code. The first four digits comprise the
module-configuration-code.—When-servicing-a-module, _note_any-changes_that apply_specifically to_its_module

2. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when
replacing components. Refer to General Service Information, paragraph 8-3.
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1. Each module in the HP 8642 has a nine digit module identification code. The first four 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 when
replacing components. Refer to General Service Information, paragraph B-3.

3. S45 has mechanically selectable switches. You select switches by changing the position of the arrow on the
end of S45. The arrow points to a hexadecimal coded number. This number, when converted to binary code, will
indicate binary weighted switch positions. See S45 diagram below.

BINARY
HWEIGHTED
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Troubleshooting

A3 TROUBLESHOOTING INFORMATION

Before Proceeding With Module Troubleshooting

e You should have confiden¢e that A3 is the faulty module from Module Level Diagﬁostics (MLD)
results.

Overall Equipment List

7103 o HP 5328A
Digital Voltmeter (DV M) ...ttt it et e ettt taa e eaatannannnnns HP 3456A

8F-2 Troubleshooting
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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 8F-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 8F-3
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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° F (315° 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° to 750° F (315° to 400° 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 T'imer.

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 Vdc 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:

107010 ¢\ =Y PP HP 5343A
Digital Voltmeter (DV M) ..ottt i ettt et ettt e aanananann 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-1.
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 uto 3 Clock=2 2.5 MHz

6 ui4 6 LV Det TTL High

7 J4 16 Reset & 5Vdc

Troubleshooting 8F-5
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CHECK 2: MICROPROCESSOR, TIMER, ROM, RAM, EEPROM

Essentials of SS7 Operation
Refer to BD3 Figure 8F-101. Located on SS7 you will find the ROM and RAM Memory.
e 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.

Enter [SHIFT|, [SPCLS|, OFF. ENTER NUMBER .PO is displayed.
Enter [3|, ENTERING SERVICE MODE. 125 is displayed.
Enter EI to initiate the Microprocessor test.

. DIAG DONE HIT MSSG .V1 is displayed. Use |MSSG| to scroll through messages. TEST 9
OF A03 PASSED .U27 or TEST 9 OF A03 FAILED .U28 is displayed.

o o s w

NOTE
U27 and U28 are error numbers for the A3 Module not U numbers for IC’s.

Test the ROM
7. Repeat steps 1 through 4 above.
8. Enter El to initiate the ROM test.

9. DIAG DONE HIT MSSG .V1 is displayed. Use [MSSG| 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 8F—2. ROM Test Messages
Mgizaege Meaning
U2 ROM U23 Bad Check Sum
U3 ROM U24 Bad Check Sum
U4 ROM U25 Bad Check Sum
.us ROM U26 Bad Check Sum
.Ué ROM U27 Bad Check Sum
U7 ROM U28 Bad Check Sum
.us ROM U32 Bad Check Sum
.ue ROM U33 Bad Check Sum
.U10 ROM Check Sum Passed Test
U1 ROM Check Sum Failed Test

8F-6 Troubleshooting
Scans by ArtekMedia => 2009
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NOTE

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 to initiate the RAM test.

12. DIAG. DONE HIT MSSG .V1 is displayed. Use [IMSSG]| 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-3, RAM Test Messages.

Table 8F-3. RAM Test Messages

MZZ:aege Meaning
U2 RAM U34 Failed
.U13 RAM U35 Failed
.ui4 RAM U36 Failed
.Uts RAM U37 Failed
.u16 RAM Test Passed
U7 RAM Test Failed

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

14. Enter to initiate Timer Test.

15. DIAG DONE HIT MSSG .V1 is displayed. Use 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 to initiate EEPROM test.

18. DIAG. DONE HIT MSSG .V1 is displayed. Use [MSSG/| 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
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NOTE

Model 8642A/B

Calibration Data is stored as 16 bit words. Low 8 bits (D0-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 8F-4. EEPROM Test Codes

Code

Meaning

U505
U506

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

UJ21 Check Sum Error, Cal Data

us10
us11
usi2
U513
us14
us15
us16
us17
us1s
us1s

Instrument Data, Model, Serial Number, Options
A11, Ref Loop Module, Cal Data

A12, Sum Loop Module, Cal Data

A6, FM Loop Module, Cal Data

A13, Output Module, Cal Data

P/O A19, Doubler Section, Cal Data

A16 (8642A), P/O (8642B) Attenuator, Cal Data
P/O A19, Reverse Power 8642B, Cal Data

A14, Heterdyne Module, Cal Data

A2, Modulation Module, Cal Data

U20 Check Sum Error, Cal Data

U520
us21
us22
U523
uUs24
U525
U526
us27
us28
U529

Instrument Data, Model, Serial Number, Options
A11, Ref Loop Module, Cal Data

A12, Sum Loop Module, Cal Data

A6, FM Loop Moduie, Cal Data

A13, Output Module, Cal Data

P/O A19, Doubler Section, Cal Data

A16 (8642A), P/O (8642B) Attenuator, Cal Data
P/O A19, Reverse Power 8642B, Cal Data

A14, Heterdyne Module, Cal Data

A2, Modulation Modute, Cal Data

U20 and U21 Check sum Error, Cal Data

us30
U531
U532
us33
us34
Us35
U536
us37
us38
us39

Instrument Data, Model, Serial Number, Options
A11, Ref Loop Module, Cal Data

A12, Sum Loop Madule, Cal Data

A6, FM Loop Module, Cal Data

A13, Output Module, Cal Data

P/O A19, Doubler Section, Cal Data

A16 (8642A), P/O (8642B) Attenuator, Cal Data
P/O A19, Reverse Power 8642B, Cal Data

A14, Heterdyne Module, Cal Data

A2, Modulation Module, Cal Data

8F-8 Troubleshooting

Scans by ArtekMedia => 2009



Model 8642A/B Scans by Artekmedia => 2009 Service

Adjustments

DESCRIPTION OF A3 ADJUSTMENT

Overall Equipment List
Digital Voltmeter ... ..o et e et e e e 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
e Service Sheet 6

Required Equipment

Digital Volbmeter. ..ot i e e e HP 3456A
Procedure
1. Set the voltmeter to measure +2.4 Vdc. Connect its input to A3TP1 (Low Voltage threshold Test
Point).

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

8F-10 Adjustments
Scans by ArtekMedia => 2009
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Assembly Locator Module Test Point/Adjustment Locations

—1 l_l _____________ -
I |
| |
—J ! |
) . !

I

] - :

>
w

111

Simplified Block Diagram

“ADDRESS BUS
ROM MEMORY
HP-1B AN
CALIBRATION
INTERFACE | DATA BUS > DATA
i EEPROMS
RAM MEMORY
$S4
MICROPROCESSOR _
<: BATA BUS
RESET AND ADDRESS
PONER-UP LINES
BUS AND PROTECTION
PERIPHERAL
CONTROL DATA
BUS OUT
K ADDRESS BUS
ADDRESS BUS

DATA BUS

SS=SERVICE SHEET
Figure 8F-100 BD3 General Information.

8F-100
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i ’ .
[ Service Model| 8642A/B
] .
|
| Notes: ‘
; 1. Each module in the HP B642 has a nine digit module identification code. The first four digits comprise the (
ADDRESS BUS — . ——module-configuration-code.—When-servicing-a-module,—note-any-changes—that—apply-specifically—to—its—module —
ROM MEMORY X configuration code. \._
, 2. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when
HP-18 replacing components. Refer to General Service Information, paragraph 8-3.
INTERFACE <“ TR 2 1 1 > CALIBRATION i 3. W4-H7 are 0 ohm resistors.
I | EEPROMS k 4. All capacitors shown in Power Supply and Gnd are connected between +5V and ground planes. They are layed
:j out in strategic locations to reduce undesired signal effects.
1 ]
l‘ RAM MEMORY !
| 5S4 L
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| i
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Reference Block Diagram
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L1 A3 |
MP1 |44 | !
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R2 c.3 ;
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R40 c.3
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!
: A3 MODULE BD3 Schematic General Information
SEE _REVERSE SIDE
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Model 8642A/B Service
CHANGES

On the schematic:

¢ In 5 MHz OSCILLATOR, change the power supply to U2 pin 4
from +5V(F1) to +5V(F3).

On the Component Locator:

® R52 - Add R52 between U4 and U33.
In Component Coordinates:

® RS52 - Add R52B,1.
On the schematic:

e RS52 -1In 5 MHz OSCILLATOR, add R52 immediately off the
output of U4 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

revIOMARS6 8F-102.1
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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 Information, paragraph 8-3.
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operation. To disconnect data bus, move jumpers over to connect one row af J2 to its other row. This other
row is grounded.

A3

St
COMPONENT SIDE
TOP VIEW

J21 BCE7 6
diki

10

-
n
w
(4]

_____<:

Schematic General Information

09
8F-104



Model 8642A/B Scans by Artekmedia => 2009 Service
CHANGES

In Schematic General Information (Notes):
e J1 J2-1In Note 3,change J1toJ2and J2toJ1.

On the schematic:

® In the upper left portion of the schematic change the A3 part
number to 08642-60224.
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Service Model| 8642A/B

Notes:

_1. Each module in the HP 8642 has a nine digit module indentification code. The first four 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 when
replacing components. Refer to General Service Information, paragraph 8-3.

3. W3 is a single contact blue post connector. It connects Jt pin 1 to J2 pin 1 in normal operation.
To disconnect runaway reset, move W3 over to connect Ji pin 1 to J4 pin 2. Ji pin 2 is a TTL High.

Schematic General Information
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Model 8642A/B S>ervice

Scans by Artekmedia => 2009
CHANGES

On the schematic:

® In the upper left portion of the schematic change the A3 part
number to 08642-60224.
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Model 8642A/B Service

CHANGES

All serial prefixes On the schematic:

e U23-28 U32 U33 - In ROM MEMORY, change pin 28 to
+5V(F1).

e U220, U21 - In CALIBRATION DATA EPROMS change pin
24 to +5V(F1).

2526A and above  On the schematic:

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

2613A and above - On the schematic:

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

SS7
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A4 Module

Troubleshooting and Adjustment Contents

Troubleshooting
Module Troubleshooting Information ..........ouiuiuuiiiiiiraenetiian e ieinnarennenns 8G-2
Overall Equipment List .. ... .o it it ittt et e e e et nae s 8G-2
Essentials of A4 Module Operation. ......cuuiiiiiiiiiiit ittt eier it eiieeeiaann 8G-3
Check 1: Power SUPPIES . ..o vttt it et ettt ettt et et e ene e 8G-4
Check 2: X-Axis Sweep, Voltmeter, Transceivers, and Latch U7 ............................ 8G-5
Check 3: Check Each Latch Bit ..ottt i it e ittt e ieeeaanenns 8G-6
NOTE
Input latches, SS9, are checked when troubleshooting the keyboard Module
Al
Output latches, SS11, 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
AdJUSEINENES . . ..ttt e e et None
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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.)

e Open the HP 8642 Service Manual to Figure 8G-100. There are 3 diagrams of the A4 Latch
Module. One is the Simplified Block Diagram.

e Open the foldout on page 8G-101 (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.

o 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 (DV M) ... i i i e i it et e e e HP 3456A
Logic Probe .. oot e e et e HP545A

8G-2 Troubleshooting )
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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.

The A4 Latch module consists of Transceivers, I/O Decoders, and I/0O 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/0 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
A7 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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CHECK 1: POWER SUPPLIES (SS8)

Essentials of SS8 Circuit Operation

Refer to BD4 Figure 8G-101. Located on SS8 you will find the Bus Transceivers, I/O Decode and
Power Supply. The Transceivers and 1/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 (DV M) . ... e et e tie e et ie e aiee e anaenn 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 J1 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-1.
J1 Pin Vdc
1 +15
2 —-15
4 +5

8G-4 Troubleshooting
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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 (SS11), the X-Axis Sweep DAC (SS11)
and the Voltmeter DAC (SS10). The I/0O 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
+10V Ref, Ground and Battery are also checked.

Procedure
1. Setup:
Preset the 8642. |INSTR PRESET| [SHIFT|

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

Enter [SHIFT] [SPCL], OFF. ENTER NUMBER PO is displayed.

Enter , ENTERING SERVICE MODE. 125 is displayed.

Enter El |§| to initiate the test.

DIAG DONE HIT MSSG  .V1 is displayed. Use 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

M(e;s;aege Meaning
L7 +10V Ref not between 9.8 and 10.2 Volts
L8 Gnd not between —0.2 and 0.2 Voits
L10 X-Axis voltages not between —0.4 and 0.4 Volts
L1 X-Axis voltages not between 1.6 and 2.4 Voits
L12 X-Axis voltages not between 2.6 and 3.4 Volts
L13 X-Axis voltages not between 3.6 and 4.4 Volts
114 X-Axis voltages not between 4.6 and 5.4 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 AO4 PASSED
L24 Test 1 of A04 FAILED

Troubleshooting 8G-5
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CHECK 3: CHECK EACH LATCH BIT

Essentials of Check 3 Operation

Refer to BD4 Figure 8G-101. Located on SS11 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
A1l keyboard/L.CD Display Module must be all right and the A4 Module Input Latches (SS9). The
A4 Module Transceivers and I/0 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 D0 through D7, and for data bits Dg through D;s.
(Dg =0,D15 = 7).

Latch Number = 1 through 12 for Latch enable L; through L;,, for Ly, the Latch Number
15 9.

Example: Data bit is D8, Bit Numbers = 0 latch enable is L8 (U19), Latch Number = 8
(0) + (8)(8) = 64

Check High State

SwTFT| [SPel B B B 0 B 2

Latch U19, Pin 2 is set high.
[E_i—_l @ sets the latch bit high.

Check Low State

gaszlelclolalclelus

Latch U19, Pin 2 is set low.

[6][0] [2] 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 UI8 output at pin 9 is set low (K8 RESET KEYS) the keyboard
is disabled. Instrument must be cycled OFF and ON to clear. Latch Ull
outputs will turn on all displays all segments. Instrument must be Preset to
clear.

Latch Ul13, a loop unlocked will prevent a bit from being latched. Qutput
bit will pulse.

8G-6 Troubleshooting
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Service

Model 8642A/B

Notes:

configuration code.

1. Each module in the HP B642 has a nine digit module identification code. The first four digits comprise the
-----module configuration-code. When servicing a module, note any-changes-that- apply-specifically—to—its-module

2. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when
replacing components. Refer to General Service Information, paragraph B-3.
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Model 8642A/B

Service

CHANGES

On the schematic:

@ C8 - In POWER SUPPLY AND GND, move the polarity sym-
bol (+) to the ground side of C8.

¢ Jl - On the right side of /O DECODE, change J1 pin 6 to pin

(SA QUAL).
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Notes:

1. Each module in the HP 8642 has a nine digit module identification code. The first four 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 when
replacing components. Refer to General Service Information, paragraph 8-3.

A4

§1
TOP VIEW
4 3
® OFF

-8

Schematic General Information

009
8G-104




Model 8642A/B

Scans by Artekmedia => 2009 Service

CHANGES

On the schematic:

® J1 - At the right side of the schematic, change J1 pin 4 to pin
7.

On the Component Locator:

® C4]1 C42 - Note location of added components shown on page
8G-104.2

In Component Coordinates:

® C41 C42 - Add (C41 B,1), and (C42 B,2).

On the schematic:

e In the upper left portion of the schematic, change 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.lu (Farads). Add a capacitor from U43A pin §, to
ground. Designate it C42, and give it a value of 0.1u (Farads).
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j , Service Model 8642A/B
i

' Notes:
34 A o ) 1. Each module in the HP 8642 has a nine digit module identification code. The first four digits comprise the
ADDRESS ! : T o VOLTMETER - — module cunfiguratlon code. When servicing a module, note any.changes-that apply specifically to.its module
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|
: BUS | 2. A1l circuit boards are manufactured using a hot air leveled process. These boards require extra care when
| TRANSCEIVERS replacing components. Refer to General Service Information, paragraph B-3.
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Model 8642A/B

Scans by Artekmedia => 2009
CHANGES

Service

On the schematic:

e 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-106.2

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.l1u (Farads). Change the value of C37 to 470p
(Farads). Add a capacitor from U4A pin 4 to ground. Desig-
nate it C40, and assign it a value of 0.1u (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 2521A))

e R30 - In INTERNAL VOLTMETER, add R30, 51.1K, in
series with the +15V (F1) supply between the node of C39 and
the +15V supply.

e R31 - In INTERNAL VOLTMETER, add R31, 10 ohms,
between the node of C1 and the +15V supply.

e R32 - In INTERNAL VOLTMETER, add R32, 10 ohm’
between the node of C2 and the -15V (F1) supply.

® R33 - In INTERNAL VOLTMETER, add R33, 287 ohm’s, on
the connection between U43D pin 6 and the node going to
R15S.

® R34 - In INTERNAL VOLTMETER, add R34, 51.1K, from
U43D pin 8 and connect i1t below R33.

On the Component Locator:

® Replace the Component Locator with the revised Component
Locator on page 8G-106.2.

rev.11AUG86
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Service Model 8642A/B
Notes: .
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Model 8642A/B Scans by Artekmedia => 2009 Service
CHANGES

On the schematic:

® J1 - On the right side of the schematic, change J1 pin 7 to pin

(S.A. FLAG).

On the schematic:

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

® C43R35-1In X-AXIS SWEEP add C43 0.1u (Farads) from US
pin 20 to ground. Add R35 in series between the +15V (F1)
supply and the node of C43.

On the Component Locator:

® Replace the Component Locator with the revised Component
Locator on page 8G-108.2.

SS11
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Model 8642A/B

Service

CHANGES

On the component locator:
® J3-J6 - Change the connector reference designators as follows:
J3 to JS§
J4 to J6
JS to J4
J6 to J3
® Write "A15" 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.
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A20 CALIBRATION DATA MODULE (0824_2_:60133)

P — —— —-— -—— —— TR -— L] IR ——
BEEPER Pl
(oo) > 24 B
4 ‘ S 25 >—A +5V (F1)
> 27 >l A2
(,——) 28 Yl—A3
—> 20 L A4 : LS4
—> 30 )' AS
34 \l A6
CAL BD Y/ > g
ADD_AND > 32 Y—A7
CONTROL ( 1
.@ ,_< 1 , . .
5 15 I | r 14 \r ‘14 Y 714
\_) 3 > AB /] #5V(F1)
N 5 g AS /] R4
34 )1 $ ¢ 4
\ as ;_; A10 y, $51,1k /2 CE, OE 1114
N—> 35 >4—ALL /] +5Y (F1)
N> 39 >+—CLE /] ¢ 3 C1
t > 23 >4 OF / $15“
> 19 > EEPROM 2048 X 8
| NA1 Big
1 NA2 7
I NA3 ]
| : NA4 5
| NAS 4
NAB 3 0
1 A7 .| [ 2047
N\ ] Y
[t ] | \AS 23
S1 | PMO 22
upa(] | | : ALl 48140
u2 .
ll CE 18 G1
: 83 , OE 20 Ny 2 [READ)
I \ T~ 24N4 EN(BYTE WRITE)
| ——» p/0 St 5 r
> 1 >| 8o 9T 20 A, 23%¢
I Lejvs :
\ D1 10 .
2 Il -
( S D2 1M
2 e p3a 13_
) ARGHIES -
—> 5 > D4 14 40
J1 6 S+ 05 15
/r > 7 Y406 16 q
CAL 8 (N § D7 1747
BoAmD DATA ¥ 0 - 12
4 | 3
N—3 g >| o] >
N 10 Ll D9 /]
rd 7
N— 11 )l 0 y‘
N—> 12 >I S
N > 13 >: D12 /]
N > 14 >I D43 /]
N > 15 > D14 /]
1
> 15 >p—213
|
I POWER SUPPLY AND GND
1
|
N +5V (F1)
PONER SUPPLY 50 O +5V (F1)
AND SND i
4 17,20, |1 _
21, |
37,38, 1  GND
40, 43, 7 \17
Component Locator 3;.47. |
e EEES GEE ST G GEEE)  (EETITTESSEEEESSSESES  GEEED Gt  CEEEESASSLSSSSD GBSO  GEED  CEERSSSIEISESNTEED IR IS

Scans by ArtekMedia => 2009




A20 CALIBRATION DATA

MODULE (08642-60133)
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A2 Module
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Service

Model 8642A/B

Troubleshooting

A2 TROUBLESHOOTING INFORMATION

Before Proceeding With Module Troubleshooting

e 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).

e Open the HP 8642 manual to the foldout on page 8J-100. 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 ( ) are given, usually in tables.

There is another Simplified Block Diagram and Test Point/Adjustment Location diagram opposite
BD6 (page 8J-102).

e Look at the foldouts on BD5 (page 8J-101), and BD6 (page 8J-103). There, you will see more
detailed Block Diagrams of the Modulation Module.

e 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.

e 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.

e 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

8J-2

L0115 1)U =T 1= OGO P HP1980B
Digital Voltmeter (DVIM) ...ttt ettt et ieianenanans HP3456A
HP 8642 Bench Service Kit ... ..ottt ittt ettt et iiaiaeenns HP 11802A
Audio Analyzer ... ..o e e e e s HP 8903A
Pulse/Function Generator. .. .ottt ittt ittt et ettt te s te e eataenaennens HP 8116A
Logic Probe (Part of signature multimeter) ............coiiiiiiiiiiieiiiniinnennnnnnn. 5005B

Troubleshooting



Model 8642A/B Service

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 i