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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 B8-3.
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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 s module, note any changes that apply specifically to its module
configuration code.

2. All circuit boards are manufactured using a hot air laveled process. These bosrds 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 srrow points to @ hexadecimal coded number. This number, when convertasd to binary code, will
indicate binary weighted switch positions. See S45 diagram below.
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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
Scans by ArtekMedia => 2009



Model 8642A/B Scans by Artekmedia => 2009 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 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
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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
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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
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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
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Simplified Block Diagram
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K DATA BUS > DATA
T ] { EEPROMS
RAM MEMORY
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MICROPROCESSOR
<: DATA BUS

RESET AND ADDRESS
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CONTROL DATA

BUS OUT
<: ADDRESS BUS
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ADDRESS BUS
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Figure 8F-100 BD3 General Information.
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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
- . kDDRESS A0S . . module-configuration-code.—When-servicing-a-module,—note-any-changes—that-apply-specifically—_to—its—module-
ROM MEMORY 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 B8-3.
INTERFACE < T EE SIIAY > CALIBRATION 3. W4-H7 are O ohm resistors.
I I EEPROMS 4. Al} capacitors shown in Power Supply and 6nd are connected between +5V and ground planes. They are layed
:> out in strategic locations to reduce undesired signal effects.
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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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Service Mode| B8642A/B

' Notes:
1. Each module in the HP B642 has a nine digit module identification code. The first four digits comprise the
1. . . - —module—conf-igurat-ion—code.—when—servicing—a—lnodule.---note—any—changes—that—apply—specifical-]y—to—its—mudule
ADDRESS BUS configuration code.
ROM MEMGRY
2. A1l 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.
?S;égFACE CALIBRATION 3. W2 and W3 are B contact blue post jumpers. They connect one row of J2 to the single row of Ji for normal
<._ DATA BUS D”a operation. To disconnect data bus, move jumpers over to connect one row of J2 to its other row. This other
i I ‘ EEPROMS row is grounded.
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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.

SS5
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Service Model 8642A/B

Notes:

. 1 |_1. Each module in the HP 8642 has a nine digit module indentification code. The first four digits comprise the
T ’ " module configuration code” When servicing"a module, "note any changes that apply specifically-to-its—module

! t ADDRESS BUS 3
ROM MEMORY 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.

HP-1B 4 P
INTERFACE < TATA BUS G > SQ%BRATIDN 3. W3 is a single contact blue post connector. It connects Ji pin 1 to J2 pin 4 in normal operation.

| I EEPROMS To disconnect runaway reset, move W3 over to connect J1 pin 1 to J1 pin 2. J1 pin 2 is a TTL High.
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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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Service Model 8642A/B

Notes:
1. Each module in the HP 8642 has a nine digit module identification code. The first four digits comprise the
_ . _ module configuration code.- Hhen~servicing~a—module:—note»any~changes~that~apply"specifically"to-its'module'“———
E— i ADDRESS BUS configuration code.
ROM MEMORY
\JL 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.
HP-18 ] (} 4} CALIBRATION
“ﬂiﬂﬂb INTERFACE < SATABUS > DATA
| | EEPROMS
RAM MEMORY
S$S4 $s7
TP1
T A3 A3
— St §2
y = l (HT!PIETE) NOCESSOR COMPONENT SIDE COMPONENT SIDE
MP1 N MICROP TOP VIEW TOP VIEW
(BLAEK) . 51 ﬁ ,DA“ BUS RESET AND ADDRESS 10 9.8 7 6 4 3
/ 52 — T , \ ‘ POWEA-UP :\V LINES CiycC3
= 5 R4g [ ) BUS AND PAOTECTION J L
o - - - _ - 1 Js3 . [:} o PERIPHERAL 0ATA
o ) CONTROL
1 - us us us us U4 u7 U1 , T u2 ut7 | :> BUS QUT cg
I!EI €42 + o |
u40 1 [ci3] CRS J : ol i ] -
. - L ||= - va - . + mipd < ADDRESS BUS 1 2 3 5 . 2
| | — — $S5 $S6
. u20 u21 — yas = U24 - 26 | . u28 @ uss . us? Al . .
U5 5 _‘&'J S Coe ©] Ed : ADDRESS BUS
; ] DATA BUS
! . . - alls
[Fa5] " - ! a - SS=SERVICE SHEET
+ Ci4 || 1 | .
) U3z . u23 ;ﬂ u2s ik u27 o u3s 2 u3s g 2 Reference Block Diagram
N o
= o o b | — U14
U39 [ — — , cR2 D Component Coordinates
©r | ClE ] & mm [ | o ]
[ | 