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Troubleshooting

A12 TROUBLESHOOTING INFORMATION

Before Proceeding With Module Troubleshooting

e You should have confidence that A12 is the faulty module from Module Level Diagnostics (MLD)
results.

e Open the HP 8642 manual to page 80-100. There are 3 diagrams of the A12 Module (Sum
Loop). One diagram is titled Simplified Block Diagram. It is a block diagram intended to be
used to understand the basic operation of A12. (There is a brief discussion of the modules circuit
operation on page 80-3).

e Open the next foldout on page 80-101(BD12). There, you will see a more detailed Block Diagram
of the Sum loop. BD12 is meant to be used during Checks 1 through 4. Notice there are three
assemblies shown; A12A1, A12A2, and part of A12A3. The rest of A12A3 is a frequency divider
circuit, and is shown on BD13 (page 80-103). BD13 is meant to be used during Checks 5
and 6.The A12 assemblies are represented on six Service Sheets, SS36-41.

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 Tables in Component Level Repair Directory.
Start with the tables that are labeled with a Service Sheet number (Example: Table 12. $S36
DC Voltages). 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.

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 Equipmént List

Signal Generator No. 1 ............ PP 45 MHz, +0 dBm
Signal Generator INO. 2 ... ittt e e e i HP8642A/B
1Y 10T TTo) o -1 NN HP1980B
DV M o e e e e e HP3456A
oLy Y, U1 -3 A HP8902A
SPectrUm ANAlYZer . ..ottt e et HP8566A/B
HP 8642 Bench Service Kit . ... ...ttt ittt i et c ittt eniaennnnns HP 11802A
B oy T ¢ VY03 HP11722A
O Dl A 5 ) o Y- A HP 1120A

80-2 Troubleshooting
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Essentials of A12 Module Operation

Refer to the Simplified Block Diagram on page 80-100. The A12 Module contains a phase locked loop
(SS38, SS36, SS37) which combines the IF Loop Output signal (from A9) with the Reference Loop
QOutput signal (from Al1) to produce the baseband frequencies of the HP 8642, from 528.75 MHz to
1057.5 MHz. The output of the phase locked loop is directed from A12A2 J3 to A12A3 J2. A12A3
contains Divide by 2V (SS40, SS41) that divides the phase locked loop output (from BD 12) by a
power’s of 2, and outputs it on A12A3 J3. This is the output of the A12 Module, and is called Divider
Qutput. The total output frequency range is 4.13 MHz to 1057.5 MHz.

Troubleshooting 80-3
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CHECK 1: A12A3 ANALOG CIRCUITRY (SS38)

Essentials of SS38 Circuit Operation

Refer to BD12. Located on the A12A3 board is an input port for the IF Reference Loop Output(from
the A9 module). It is A12A3 J6 . There is also an input port for the Sum Loop IF, which is the
main feedback signal in the Sum. It is A12A3 J5, . These signals are amplified and sent to a
mixer functioning as a PHASE DETECTOR. The PHASE DETECTOR outputs an error signal (at Z1 pins 3
and 4) which is filtered, then directed through DIPLEXERS and an INTEGRATOR. After being integrated,
the error signal is buffered (in LOOP EMITTER FOLLOWER), shaped, and output to A12A1 as the Sum
Loop Tune Voltage . If the loop is not phase locked, the integrator is forced to sweep in an attempt
to achieve lock (sweep to lock). If switch A12A3 S1 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 page 80-100
(the foldout opposite BD12) to locate test points on AI2A1, A12A2, and
AI12A3. Test point designators ( ) will be used in text whenever
applicable.

Descriptibn of Check 1

The largest board in the A12 module is the A12A3 Sum Loop Detector/Divider (see bottom board
shown on Module Test Point/Adjustment Locations on page 80-100). This is a check of the A12A3
analog circuitry, and is intended to identify failures that would lead you to SS38 for component repair.
In this check you first test the POWER SUPPLY for the A12 module. Then, you will substitute signals
at the two RF inputs to the board, and verify the output waveform with the Oscilloscope to check for
correct PHASE DETECTOR and INTEGRATOR operation. The SHAPER and four diagnostic sense points
are also tested. If a test fails during Check 1, refer to Component Level Repair Directory.

Required Equipment:

Signal Generator No. 1% ... i et s 45 MHz, +2.5 dBm
Signal Generator NO. 2 ... ...t e e HP8642A/B
08cilloscope .. ov it e e HP1980B
D M L e e e HP3456A

* The IF Loop Output on W30 can be used if the A9 module is known to be good.

Test the A12 Power Supplies
1. Setup:
Switch the HP 8642 to standby (STBY).
Extend A12 module on extender posts (refer to paragraph 8-4 in Disassembly Procedure).
Remove the A12A3 cover (See the Assembly Locator on page 80-100).
Switch the HP 8642 on.

2. Measure Voltage Levels:

Use the DVM to measure the POWER SUPPLY AND GND lines at the filters given in
Table 80-1. (FL locations can be found in the Component Locator diagram on page 80-108,
and measurements can be made on either side of filter.)

80-4 Troubleshooting
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Table 80-1. A12 Power Supply Lines

Filter Nominal Voltage
A12A3 FL6 +50V
A12A3 FL7 +15V
A12A3 FL8 - =5V
A12A3 FL9 +5V
A12A3 FL10 -5V
A12A3 FL1 +5V
A12A3 L112 -5V

Test the SS38 Diagnostic Circuitry
3. Setup:
Switch the HP 8642 to standby.
Disconnect A12 W3 from A12A3 J5.
Ensure that A12A3 S1 is in the CLSD position.
Connect an Oscilloscope probe to A12A3 TP4 (Located at top of A12A3 board next to J1).
Turn on the HP 8642. ’

4. Verify Waveforms at Diagnostic Sense Points:

Key in [SHIFT|[SPCL||325| [Hz| to enter Service Mode and internal voltage measurements.
Then key in the Service Functions from Table 80-2 and compare the waveform on the
oscilloscope to the figure listed for each service function. Disregard the HP 8642 front panel
display during this check. Internal voltages are measured using service special functions for
the purpose of switching the desired A12 sense line to A12A3 TP4.

NOTE

The Diagnostic Sense Points are measured at A12A3 TP4 (the output of
the SUM LOOP DIAGNOSTICS on SS39) for convenience. If the signal doesn’t
match the figure, observe the SS38 signal source. (refer to Table 80-2). This
will determine whether the failure is on SS39 or SS38.

Table 80-2. Diagnostic Sense Points

Service
Function

80-1 Integrator Output Sense A12A3 U18 pin 8

Figure Line Label §538 Signal Source

80-2 | Comparator Output Sense A12A3 U18 pin 1
E] 80-3 Out-of-Lock Sense A12A3 S1 pin 5

Troubleshooting 80-5
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Test the Phase Detector and Integrator
5. Setup:
Switch the HP 8642 to standby.

Set Signal Generator 1 to 45 MHz and 0 dBm. (The A9 IF LOOP OUTPUT on W30 can
be used if A9 is known to be good. If so, set the HP 8642 frequency to 607.5 MHz, and
disregard the next setup step.)

If Signal Generator 1 is an external HP 8642, disconnect W30 from A12A3 J6 , and
connect Signal Generator #1’s output to A12A3 J6 .

Set Signal Generator 2 to 45.1 MHz and +5 dBm. -

Connect Signal Generator No. 2’s output to A12A3 J5 .

Lock the timebases of Signal Generator No. 1 and Signal Generator No. 2 together.
Disconnect A12W4 from A12A1 J1 and connect A12W4 to the Oscilloscope input.

6. Verify Waveforms:
Switch the HP 8642 ON.

Adjust the scope (DC coupled) so that the display appears similar to the Sweep-to-Lock
Signal shown in Figure 80-4. The amplitude should be 3 to 9 Vpp.

Adjust the scope (DC coupled) so that the display appears similar to Figure 80-5. This is
a 100 kHz beat note superimposed on the Sweep-to-Lock Signal. The amplitude should be
0.5t0 1.5 V.
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Figure 80-1. Integrator Output Sense Signal
(4.0V/DIV 1 mS/DIV)
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Figure 80—4.Integrator Sweep-to-Lock Figure 80-5.100 kHz Beat Note Signal (0.5
Signal (3-9 Vpp and =~ 4.0 mS period) to 1.5 Vpp and 10 uS period
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Test the Shaper DAC
7. Setup:
Remove Signal Generator No. 2 from A12A3J5 . Leave A12W3 disconnected.
Set A12A3 to open loop (OPEN) position. This halts sweep-to-lock action.

8. Measure Voltage at input lines:

Enter |SHIFT| ISPCLI to enter Service Mode. Then key in each Service Function
in Table 80-3. Verify correct T'T'L levels at the A12A3 U4 pins indicated in

Table 80-3. _
Table 80-3. Shaper DAC Input Lines

Service DVM Measurement at A12A3 U4 Pin #

Function 5(sB0) | 1(SB1) [ 11(SB2) | 13(SB3) | 9(SB4) | 3(SBS)
[6] [0][HZ] an Off) ~0Vde | ~0Vde | ~0Vdec | ~0Vdc | ~0Vdc | ~0Vdc
[6] ~5Vdc | ~0Vde | ~0Vde | ~0vdc | ~0Vdec | ~0Vdc
[¢] 9] ~0Vdc | ~5Vdc | ~0Vdc | ~0Vdc | ~0Vdec | ~0 Vdc
6] ~0Vde | ~0Vvde | ~5Vdc | ~0Vvdc | ~0Vde | ~0Vdc
[6][3] [4] ~0Vdc | ~0Vdc | ~0Vdec | ~5Vvdc | ~0Vdc | ~0Vdc
[6] ~0Vde | ~0Vde | ~0Vdc | ~0Vdec | ~5Vdec | ~0Vdc
[6] ~0Vdc | ~0vdc | ~0vdc | ~0vdc | ~0Vdc | =5 Vdc
6] [3][4] (All On) ~5Vdc | ~5Vde | ~5Vdc | ~5Vdc | ~5Vdc | ~5Vdc

9. Measure Voltage Levels at Output Lines:
Disconnect A12W4 from Oscilloscope input. Connect A12W4 to DVM input.
Ensure A3S1 is in it’s OPEN position.

Key in [SHIFT| [SPCL to enter Service Mode. Key in the Service Functions from
Table 80-4. Record the DVM measurement for each Service Function in Table 80-4 in the
column labeled “DVM measurement at A12W4.” Determine the actual results as indicated
in the “Actual” column.

80-8 Troubleshooting
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Table 80-4. Shaper DAC Output Lines
Service DVM Measurement LIMITS
Function A12W4 Min. Actual Max
@@ A= 0.8 Vdc A= 1.0 Vdc
@ B= 10mVde | B— A= 15 mVdc
[61[3][4] [ [n7] C= 10mvde | C-B= 15 mVde
@ D= 17mvde |D—C= 37 mvdc
[6][3][4] [8] [AZ] E= 43mVdc |E—D= 72 mvdc
@ F= 110mVdec | F=E= 150 mVdc
|§] G= 275mVdc | G — F = 425 mVdc
@ H= 5.2 Vdc H = 5.7 Vdc
Restore Module
10. Reconnect A12 W4 to A12A1 J1
11. Reconnect W30 to A12A3 J6.
12. Reconnect A12 W3 to A12A3 J5.
13. Set A3S1 to it’s close position.
Troubleshooting 80-9
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CHECK 2: A12A3 CONTROL CIRCUITRY (SS39)

Essentials of SS39 Circuit Operation

Refer to BD12. Serial data comes from the microprocessor to the Sum Loop Module and is received
at J1 pins 16 and 18. Data is converted to a parallel bus in SERIAL DATA INTERFACE and sent to other
functional blocks. The functional blocks labeled OSCILLATOR BAND SELECT, SUM LOOP DIAGNOSTICS,
and PRETUNE perform control functions.

Description of Check 2

This check tests the control circuitry for the A12 module (Service Sheet 39). The A12 control circuitry
is located on A12A3.

You will use the DVM to verify the output level of the PRETUNE DAC as different bit numbers are
input. Then, you will calculate the output level change from service function to service function. If a
test fails during Check 2, refer to Component Level Repair Directory.

Required Equipment:

(07516311 o TTeT o Y- HP1980B
1 1 O HP3456A

Test the Serial Data Interface
1. Setup:
Switch the HP 8642 to standby (STBY).

Extend A12 module on extender posts (refer to Disassembly Procedures if you are not
familiar with module extension). :

Remove the A12A3 cover (see the assembly locator on the foldout opposite BD12 for location
of A12A3 cover).

Switch the HP 8642 ON.

2. Measure TTL levels:

Key in Service Function 1 (SF1), use the Oscilloscope to verify TTL levels listed in
Table 80-5 in the column labeled SF1. Then key in Service Function (SF2), verify TTL
levels listed in Table 80-5 in the column labeled SF2.

SF1 = [SHIFT]| [SPCL] [360611184810] [HZ]
SF2 = [SHIFT] [SPCL][36065592405]

80-10 Troubleshooting
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Table 80-5. REF Loop Control Lines
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Line A12A3 Bit TTL Levels”
label REF.Des. No. SF1 SF2
N/A U15 pin 6 0 L H
N/A U15.pin 9 1 H L
NC U15 pin 12 2 L H
NC U15 pin 5 3 H L
NC U15 pin 16 4 L H
SEL 2 U15 pin 2 5 H L
SEL1 U15 pin 19 6 L H
SELO . Ut5 pin 15 7 H L
VCO 4 U2 pin 12 8 L H
VvCO 3 U2 pin 6 9 H L
VCO 2 U2 pin 9 10 L H
VCO 1 U2 pin 5 11 H L-
PT5 U2 pin 15 12 L H
PT 4 U2 pin 2 13 H L
PT3 U2 pin 19 14 - L H
PT 2 U2 pin 16 15 H L
PT1 U5 pin 15 16 L H
PTO U5 pin 6 17 H L
SB5S U5 pin 16 18 L H
SB 4 Us pin 9 19 H L
SB 3 U5 pin 5 20 L H
sSB 2 U5 pin 2 21 H L
SB 1 U5 pin 19 22 L H
SBO U5 pin 12 23 H L
* TTL High (H) = 2.0 to 5.0 VDC
TTL Low (L) = 0.0 to 0.8 VDC

Test the Pretune DAC
3. Setup:

Service

Connect the DVM to A12A3 TP4 (Located at the top of the A12A3 board next to ribbon

connector J1).

4. Measure Voltage Levels at Pretune DAC output:

Key in: [SHIFT|[SPCL] to enable measurement of the PRETUNE SENSE

at A12A3 TP4.

Key in [SHIFT||[SPCL]|3] to enter Service Mode. Then key in the Service Functions from

Table 80-6. Record the DVM reading for each Service function in the column labeled “DVM
Measurements A12A3 TP4”. Determine and record the actual results as indicated in the

“Actual” column.

Troubleshooting
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NOTE

The Pretune DAC output is prescaled before being rﬁultiplexed by U10 (at
pin 6). To Calculate the actual output of the DAC (at A1241 TP5), multlply
the measurement at A12A3 TP4 by 3.874.

Table 80~6. Pretune DAC

Service DVM Measurement LIMITS

Function A12A3 TP4 Min. Actual Max.
(]3] 3] [0} [Z] A=__ |20vac |A=____ 2.5 Vdc
[6] (3] [3] 1] [52] B=__ | 75mvdc [B-A=___ | 100mvdc
6138 8][4 [H2] C=-“ 75mvdc | C—B=_____ | 100 mvdc
[6] (3] [8] [4] [r2] D=__ | 150mvdc {D—C=____ | 200mvdc
[61[3] [3][8] [H2Z] E=__ | 325mvdc |E-D=___ | 425mvdc
[6]3] 31 [1][6] [5Z] F=___ |700mvdc | F-E=___ | 950 mvdc
61[3] [3] [8] [} [HZ] G=___ |18vdc |G-F=___  |235vdc
[][31[3] [6] 3] [72] H=______ |125vde |H=____ | 135vdc

Test the Oscillator Band Select Lines
5. Setup:
Remove DVM from A12A3 TP4.

6. Measure Voltage Levels:

Set the HP 8642 to each frequency shown in Table 80-6, and verify with the DVM that the
voltages are correct at each A12A3J7 pin listed for each front panel setting.

Table 80-7. Oscillator Band Select Lines Measurements

HP 8642 Frequency A12A3J7 A12A34J7 A12A3J47 A12A3J47
Setting Pin 5 (Band 1) Pin 7 (Band 2) Pin 6 (Band 3) Pin 8 (Band 4)
560 MHz 0 +15 +15 +15
690 MHz +15 0] +15 +15
830 MHz +15 +15 0 +15
960 MHz +15 +15 +15 0

Restore Module
7. Set A12A3 S1 to CLSD (closed loop) position (unless proceeding to Check 3).
8. Replace A12A1/A12A2 cover (unless proceeding to Check 3).

80-12 Troubleshooti
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CHECK 3: A12A1 VCO BOARD (SS36)

Essentials of SS36 Circuit Operation

Refer to BD12. Each of the four VCOs are electronically tunable. Their combined freciuency range
covers the baseband frequency range of the HP 8642, which is 528.75 MHz to 1057.5 MHz. (The
separate VCO frequency ranges are shown in Table 80-8.

There is a functional block called VCO SWITCH DRIVE that enables the selected VCO. The PRETUNE
block filters a voltage from the Pretune DAC (SS39 , that pretunes the selected VCO to the correct
frequency). The BUFFER, buffers the tune voltage that phase locks the selected VCO. The Sum Léop
VCO Output frequencies are locked to the mixing products (sum and difference) of the IF Loop Output
and the Reference Loop Output (SS538).

Description of Check 3

The smallest board in the A12 module is A12A1 (see top board on Module Test Point/Adjustment
Locations on page 80-100). This check is a verification that the four Voltage Controlled Oscillators on
A12A1 are at the correct frequency and power levels for the front panel settings given in Table 80-8.
The Power Splitter adapter allows you to observe the output of the VCOs while the instrument is being
cycled through different frequencies. If a test fails during Check 3, refer to SS36 Component Level
Repair Directory.

Required Equipment:

Spectrum AnNalyzer . ... ...t e e HP8566A/B
HP 8642 Bench Service Kit . ...t iiiiiiii it it i et HP 11802A
Power Splitter Adapter .......c.ovitiiriii i i e e e HP 08642-60079

Test the VCOs
1. Setup:
Switch the HP 8642 to standby.

Remove Power Splitter A12A2 Z2. (If the A12A1/A12A2 cover is not removed, use needle
nose pliers to remove (by pulling) Z2 through the access hole labeled Z2).

Install Power Splitter Adapter (HP 08642-60079) in place of Z2. (The notch in the adapter
should face the front of HP 8642).

Connect Pin 1 of the adapter to the input of the Spectrum Analyzer.
Set A12A1 S1 to its open (open loop) position.

Remove A12 W3 from A12A3 J5.

Turn on the HP 8642.

2. Measure Power Levels:

Set the HP 8642 to sweep between the front panel frequencies shown in Table 80-8, and
compare the measured power levels with the Table 80-8 values listed.

To set the HP 8642 to sweep, key in: [START FREQ| [XX MHz|, [STOP FREQ)| [XX MHz], |SHIFT|

lSTART FREQI (TIME) (seconds). Pressing MHz should enter 5 seconds as the sweep time.
This slower sweep time 1s necessary in order to see power levels at each VCO frequency with loop
shaping occuring (every 2.5 MHz).

Troubleshooting 80-13
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Table 80-8. VCO Frequency Select Table

HP 8642 Sweep Range VCO Band VCO Power
528.750001 to 652.5 MHz 1 >5dBm
652.50001 to 787.5 MHz 2 25 dBm
787.50001 to 922.5 MHz 3 >5 dBm
922.50001 to 1057.5 MHz 4 25 dBm

Restore Module
3. Switch the HP 8642 to Standby.
4. Return S1 to its CLSD (closed loop) position.
5. Reconnect A12W3 to A12A3 J5. \
6. Replace A12A2 Z2.

80-14 Troubleshooting
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CHECK 4: A12A2 BOARD (SS37)

Essentials of SS37 Circuit Operation

Refer to BD12. The A12A1 Sum Loop VCO’s output is connected to the A12A2 SUM LOOP POWER
SPLITTER ASSEMBLY by semi-rigid coax cable, from A12A1 J3 to A12A2 J4 . On
the A12A2 Assembly the Sum Loop VCO’s output is input to the Power Splitter. One output from the
Power Splitter drives the Output Limiter/Amplifier, which supplies the A12 module’s main octive output
(528.75 to 1057.5 MHz) to the A12A3 Divider circuitry (BD13 (DR_) ).

The other output from the Power Splitter drives the LO. Limiter/Amplifier. This amplifier supplies Lo
drive for the SUM LOOP MIXER.

The SUM LOOP MIXER mixes the SUM LOOP OUTPUT (LO LIMITER/AMPLIFIER) with the A11 Reference

Loop Output (A12A2 J2 ) through the 9 dB Attenuator. The output from the SUM LOOP MIXER
is the SUM LOOP IF. This is low pass filtered in the IF FILTER, amplified and impedance transformed
in the IF AMPLIFIER, and again low pass filtered in the IF OUTPUT FILTER. The SUM LOOP IF is phase
locked to the IF Reference Loop output (45 to 90 MHz) on SS38.

Description of Check 4

The A12A2 assembly (see middle board on Module Test Pomt/AdJustment Locations, page 80-100) is
the board next to A12A1 . The output of A12A2 at A12A2 J3 , is tested for correct POWER
SPLITTER operation. Then, the output of the feedback path (Sum Loop IF) is tested to verify correct
POWER SPLITTER and SUM LOOP MIXER operation. If a test fails during Check 4, refer to Component
Level Repair Directory. '

Required Equipment:
Spectrum Analyzer ... .. i i i e i HP8566A/B

NOTE

The A1l Reference Module must be known good for this check. If it is not,
a signal generator can be substituted at A12A2 J2 at A1l frequencies listed,
amplitude + 4 dbm.

Test the A12A2 Sum Loop Output Level Accuracy
1. Setup:
Switch the HP 8642 to Standby.

Remove A12W2 from SUM LOOP/DIVIDER MODULE connector A12A3 J2 (see iﬁstru-
ment top cover) and connect the Spectrum Analyzer to A12 W2.

Disconnect A12 W3 from A12A3 J5 .
Switch A12A3 S1 to it’s open loop position.
Turn on the HP 8642,

2. Measure Power Levels:
On the HP 8642 key in |START FREQ||528 75 MHz] [STOP FREQ][IOS’? 25 MHz][SHIFT]

START FRE (TIME) . m (seconds). This sets the HP 8642 to sweep between
528.75 MHz and 1057.25 MH:z with a 10 second sweep time.

The signal level on the Spectrum Analyzer should be between 3 and 9 dBm, from 528 MHz
to 1057 MHz.

Reconnect A12 W2 to A12A3 J2 .

Troubleshooting 80-15
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Test the A12 Sum Loop IF
3. Setup:
Connect the Spectrum Analyzer to the loose end of A12 W3.

4. Measure Power Levels and Frequency:

Set the HP 8642 RF frequencies to the values given in Table 80-9 and compare the Spectrum
Analyzer frequency and power measurements with the values in Table 80-9.

Table 80—-9. Sum Loop IF Path Check (SS37)

HP 8642 A11 Ref. Freq. Results
Frequency At A12A2J2 A12A2J1 Frequency* | A12A2J1 Level
528.76 MHz 607.5 MHz 78.74* MHz 3 dBm to 9 dBm
562.40 MHz 607.5 MHz 45.10* MHz 3dBm to 9 dBm
562.60 MHz 652.5 MHz 89.90" MHz 3 dBm to 9 dBm
607.40 MHz 652.5 MHz 45.10" MHz 3 dBm to 9 dBm
607.60 MHz 697.5 MHz 89.90* MHz 3 dBm to 9 dBm
652.4 MHz 697.5 MHz 45.10" MHz 3 dBm to 9 dBm
787.6 MHz 877.5 MHz 89.90* MHz 3 dBm to 8 dBm
832.4 MHz 877.5 MHz 45.10" MHz 3 dBm to 9 dBm
862.6 MHz 922.5 MHz 89.90" MHz 3 dBm to 9 dBm
877.4 MHz 922.5 MHz 45.10" MHz 3 dBm to 9 dBm
877.6 MHz 967.5 MHz 89.90" MHz 3 dBm to 9 dBm
922.4 MHz 967.5 MHz 45.10* MHz 3 dBm to 9 dBm
1057.48 MHz 967.5 MHz 89.99* MHz 3 dBm to 9 dBm
* These are approximate frequencies, due to the loop being unlocked.

.

Restore Module
5. Reconnect A12W2 to A1A3J2.
6. Reconneet A12W3 to A12A3J3.
7. Replace A12A2 cover if removed.
8. Set A12A3 S1 to it’s CLOSED position.

80-16 Troubleshooting .
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CHECK 5: A12A3 DIVIDER CIRCUITRY(SS40)

Essentials of SS40 Circuit Operation

Refer to BD13. The SUM LOOP OUTPUT is routed from the A12A2 board to A12A3 J2 through A12
W2, (the short RF cable). This signal is split at the INPUT LIMITER. If the signal is to be divided, it
is directed to the dividers on SS41. If not, it is directed to 2N = 0 DIVIDE, then buffered and output.
There are two blocks of circuitry called N=1 TO 4 SELECT GATES and N=5 TO 7 SELECT GATES. Each
block has an input line from the dividers on SS41 (RF<2 TO 16) or (RF=-32 TO 128). The number
(N) represents the power of 2 that the Sum Loop Output is being divided by. Either one of these two
blocks of circuitry is selected by the CONTROL LOGIC on SS41, depending on the divide number (N =-1
TO 4) or (N =5 TO 7). The output of either block labeled SELECT GATES is dutput through the single
pole double throw OUTPUT PATH SWITCH. The output signal path is also controlled by CONTROL LOGIC.

Description of Check 5

The Sum Loop Output (A12A3 J2) is tested first for the correct frequency and power level. Then, the
Divider Qutput (A12A3 J3) is tested to verify the correct frequency and power level in all the divide
bands.

NOTE

If check 5 passes, then check 6 is good and you do not need to perform it.
If test 5 fails perform test 6 to determine if the failure is on SS40 or SS41.

Test the Sum Loop Output
1. Setup:
Disconnect A12 W2 from A12A3 J2 .
Connect A12 W2 to the Spectrum Analy;zer input.
Key in 640 MHz and 0 dBm on the HP 8642 front panel.

2. Measure Power Level and Frequency:
Verify that the power level is +3 to +9 dBm at 640 MHz.
Reconnect A12W2 to A12A3 J2.

Test the Divider Output
3. Setup:
Disconnect W32 from A13A2 J6.
Connect W32 to the Spectrum Analyzer input.

4. Measure Frequency and Power Levels:

Verify frequency power levels for each HP 8642 front panel frequency Table 80-10.

Troubleshooting 80-17
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Table 80-10. Divider Outputs

Model 8642A/B

HP 8642 Divide .
Front Panel by Divide Frequency Power Level
Frequency 2N Band at w32 at w32
640 MHz 0 1 640 MHz - 0 to 6 dBm
" 320 MHz 1 2 320 MHz 0to 6 dBm
160 MHz 2 4 160 MHz 0to 6 dBm
80 MHz 3 8 80 MHz 0 to 6 dBm
40 MHz 4 16 40 MHz 0 to 6 dBm
20 MHz 5 32 20 MHz 0 to 6 dBm
10 MHz 6 64 10 MHz 0 to 6 dBm
2 MHz 7 128 5 MHz 0 to 6 dBm

Restore Module

5. Reconnect W32 to A13A2 J6.

Troubleshooting
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CHECK 6: A12A3 DIVIDER CIRCUITRY(SS 41)

Essentials of SS41 Circuit Operation

Refer to BD13. The block of circuitry labeled 2N =! t© 7 DIVIDERS divides the RF signal from the SUM
LOOP OUTPUT (BD12 (DR) ) by a power of 2. The divided RF signal is output from 2N =1t 7
DIVIDERS on one of two lines, depending on the divide number. The block of circuitry labeled CONTROL
LOGIC determines which dividers are enabled. The input lines to CONTROL LOGIC, (DIV 0, 1, 2), come
on to the A12A3 board at J1 pins 20, 22, and 24. (These three lines come from the instruments
microprocessor). The output lines from CONTROL LOGIC include the “enable” lines that enable the
dividers, and “select” lines that select RF signal path gates and a switch. (Gates and switches are
shown on SS40 and discussed in Check 5).

Description of Check 6

This check tests the control circuitry on SS41 along with the 2N =! t© 7 DIVIDERS. Tables provided in
this test give you HP 8642 front panel settings that allow you to assume control over circuitry normally
controlled by the instruments microprocessor and firmware routines. Correct voltage levels are verified
throughout their operating ranges with the DVM. In Table 80-11, the Spectrum Analyzer is used
to check for correct divider operation. If a test fails in Check 5, refer to Component Level Repair
Information.

Required Equipment:

DV M L e e e e e e e e e HP3456A
Spectrum ANalyzer ... ... iit ittt e e i it HP8566A/B
HP 8642 Bench Service Kit ... i i i et i e it i HP 11802A
I A o0 o o Y- HP 1120

Test the Control Logic Inputs
1. Measure Voltage Levels:

Key in the HP 8642 front panel frequency setting from Table 80-11 and verify correct DVM
measurements at A12A3 FL3, 4, and 5 , .

Table 80—11. Divider Control Logic Inputs

HP 8642 Frequency FL5 (DIV 0) FL4 (DIV 1) FL3 (DIV 2)

640 MHz 20 Vdc ~0 vdc ~0 Vdc
320 MHz ~5 Vdc ~0 Vdc ' ~0 Vdc
160 MHz ~0 Vdc 5 Vdc =0 Vdc
40 MHz ~0 Vdc =~0 Vdc ~5 Vdc

Test the Select Lines
2. Measure Voltage Levels:

Key in the HP 8642 front panel frequency settings from Table 8N-12 and verify correct
DVM measurements at A12A3 U103, U108, and U110 pin number listed.

Troubleshooting 80-19
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Table 80-12. Select line

HP 8642 N=0 N=1 N=2 N=3 N=4 N=5 N=6
Front Panel U103 Pin10| U103 Pin6 | U108 Pin2 | U108 Pin1 [ U108 Pin15| U110 Pind | U110 Pin12
Frequency CeF) CEF) Ch) | CED

640 MHz +1 ~0V ~5V ~0V . a0V 0V ~0V =0V
320 MHz +-2 5V 0V ~0V ~0V ~0V ~0V ~0V
160 MHz -4 ~5V ~5V ~2V ~0V ~0V ~0V ~0V
80 MHz =8 a5V ~5V ~0V ~2V ~0V ~QV ~0V
40 MHz =16 ~5V ~5V ~0V ~0V ~2V =0V =0V
20 MHz =32 ~5V ~5V ~0V ~0V ~0V . S\ =0V
10 MHz -64 ~5V a5V ~0V ~0V ~0V ~0V a5V
5 MHz =128 5V ~5V ~0V ~0V ~0V =0V =0V

Test the RF Path Select Lines

Key in the HP 8642 front panel frequency settings from Table 80-13, and verify correct
DVM measurements at the U103 test points given.

Table 80—-13. RF Path Select

HP 8642 DVM
Front Panel . .
U103 Pin 12 E1 U103 Pin 8 E1
Frequency CD CED
640 MHz 5v ~0 Vdc
20 MHz ov ~1 Vdc

Test the Divider Input
3. Setup:
Set the HP 8642 frequency to 640 MHz, and set the amplitude to 0 dBm.

Using the RF Test Probe (HP 1250-1598) from the Bench Service Kit, connect the Spectrum
Analyzer to U106 Pin4 (EE) .

4. Measure Power Level and Frequency:

The signal at U106 pin 4 should measure 0 dBm at 640 MHz.

Test the 2N = 1 to 7 Djviders Outputs
5. Setup:
Set the HP 8642 frequency to 640 MHz, and set the amplitude to 0 dBm.
6. Measure Divider Frequency and Power Levels:

Key in the HP 8642 Front Panel Frequency settings from Table 80-14 and use the Fet Probe
to verify the divider outputs at the divider pin numbers listed. Output level from all dividers
should be between —5 dBm to +10 dBm.

80-20 Troubleshooting
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Table 80-14. Divider Check *

HP 8642 U106 Pin10| U113 Pin2 | U114 Pin2 | U115 Pin1 | U117 Pin15| U117 Pin9 | U118 Pin9
Front Panel | (CED ) CEF) CEF) (CEF)

Frequency

320 MHz 2| 320 MHz — — — — — —
160 MHz +4 | 320 MHz — — R - — —
80 MHz +8 | 300 MHz | 160 MHz | 80 MHz — — — —
40 MHz +16| 320 MHz | 160 MHz | 80 MHz | 40 MHz — — —
20 MHz +32| 320MHz | 160 MHz | 80MHz | 40MHz | 20 MHz — —
10 MHz +64| 320 MHz | 160MHz | 80MHz | 40MHz | 20MHz | 10MHz —
5MHz ~128| 320MHz | 160 MHz | 80MHz | 40MHz | 20MHz | 10 MHz 5 MHz

* Check each dividers output using an active probe, output level should be —5 to -+10 dbm

Restore Module
7. Replace the A12A3 cover.

8. Reconnect all cables.
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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 numbér (Example:
Table 80-15 SS36 DC Voltages). 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 80-15 SS36 DC Voltages .......iviitiir ittt ittt ettt tiiee e ineanaaennns 80-23
Table 80-16 SS36 RF Power Levels ............... AP 80-23
Table 80-17 SS36 Sum Loop Frequency Select Table............. ... ..., 80-23
Table 80-18 SS37 DC Voltages ......oiiiiiii ittt it ettt et eieeaennnn 80-23
Table 80-19 SS37 RF Power Levels ..ottt it i it ce i eieaeaans 80-24
Table 80-20 8837 Typical Filter Response . .........cooiiiiiiii i 80-24
Table 80-21 SS837 Overall Performance of IF Filter/Amp Chains ......................... 80-24
Table 80-22 SS38 DC Voltages . ....coviiiiiii it it ittt i i i itie e eennennanans 80-25
Table 80-23 SS38 RF Power Levels .. ...t it it e e 80-25
Table 80-24 SS38 Typical Filter Response .......covitiiiiiiii it ittt iieeianaennns 80-25
Table 80-25 SS39 Internal Voltmeter Measurements ....... e et e e 80-26
Table 80-26 SS39 Setting Register Outputs in Serial Data Interface ...................... 80-217
Table 80-27 SS40 Worst Case Divider Harmonies . ... ... ittt iiiiann 80-28
Table 80-28 SS40 Divider Specifications . .........oiuuniviuiineiiinerenaenineennannas 80-28
Table 80-29 SS41 Divider Control Logic. . ..o vttt ittt e ettt eeeeenns 80-28
Table 80-30 SS41 Divide Band Frequencies . ...ttt ieannn, 80-29
Table 80-31 A12 Power Supply Distribution Table............. ... .. ... . ... 80-29
Table 80-32 Control Line Interconnections (Between Modules) ........................... 80-29
Table 80-33 Setting Control Lines . ... ...ttt i i ettt eia e 80-30
Table 80-34 A12 Special FUNCtions .........oiiiiiiiiit it et e i et eian e 80-30

80-22 Troubleshooting
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SERVICE SHEET 36

Table 80-15. 8536 DC Voltages

Service

Transistor Collector Base

.Q1-Q5* 5.5 to 6.5 Vdc 0.6 to 0.9 Vdc

Transistor Emitter Base
Q6™ —0.2 to +5.2 Vdc 0.4 t0 5.9 Vdc

* Q1 through Q4 measurements are taken when each transistor's VCO is selected.
** Q6's voltage varies with the Shaper DAC setting.

Table 80—-16. SS36 RF Power Levels

Measurement Point Level
TP8 —6.to +5 dBm
TP9 3to 10 dBm

Table 80-17. S536 Sum Loop Frequency Select Table

HP 8642 Output Frequency VCO # REF Frequency IF Frequency
528.750001 to 562.5 MHz 1 607.5 MHz REF-OUTPUT
562.500001 to 607.5 MHz 1 652.5 MHz REF-OUTPUT
607.500001 to 652.5 MHz 1 697.7 MHz REF-OUTPUT
652.500001 to 697.5 MHz 2 607.5 MHz OUTPUT-REF
697.500001 to 742.5 MHz 2 652.5 MHz OUTPUT-REF
742.500001 to 787.5 MHz 2 697.5 MHz OUTPUT-REF
787.500001 to 832.5 MHz 3 877.5 MHz REF-OUTPUT
832.500001 to 877.5 MHz 3 922.5 MHz REF-OUTPUT
877.500001 to 922.5 MHz 3 967.5 MHz REF-OUTPUT
922.500001 to 967.5 MHz 4 877.5 MHz OUTPUT-REF
967.500001 to 1012.5 MHz 4 922.5 MHz OQUTPUT-REF
1012.500001 to 1057.5 MHz 4 967.5 MHz OUTPUT-REF

SERVICE SHEET 37

Table 80-18. SS37 DC Voltages

Example: At 550 MHz: [F FREQUENCY = 607.5 (ref. freq) — 550 (output freq.) = 57.5 MHz.

Transistor Collector Base
Qi 6.2 to 7.9 Vdc 0.6 to 1.2 Vdc
Q2-Q6 4.3 to 6.1 Vdc 0.6 to 0.9 Vdc
Q7 5.0 to 6.9 Vdc 0.7 to 1.0 Vdc
Q8 49 to 6.9 Vdc 0.6 to 0.9 Vdc
Q9, Q10 4.3 to 6.0 Vdc 0.6 to 0.9 Vdc

Troubleshooting
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Table 80-19. SS37 RF Power Levels

Model 8642A/B

Stage Input Level Output Level Gain

Power Splitter 6 to 10 dBm 0to 8 dBm

Output Limiter/Amp 0to 8 dBm 3to 9dBm =~ 20 dBm*
Stage 1 Q6 : ~~ 6 dBm”*
Stage 2 Q4 ~ 7 dBm"”
Stage 3 Q2 & 7 dBm*

LO Limiter/Amp 0to 8 dBm 16.5 to 20 dBm = 40 dBm*
Stage 1 Q10 ‘ =~ 5 dBm*
Stage 2 Q9 A 5 dBm*
Stage 3 Q5 =~ 5 dBm*
Stage 4 Q3 &~ 7 dBm*
Stage 5 Q1 ~ 18 dBm*

9 dB pad 0to 3 dBm —9to —6 dBm

Mixer (LO Port) 16.5 to 20 dBm —16 to —12 dBm

Mixer (RF Port) —9to —6 dBm — 16 to —12 dBm

IF Amp —16 to —12 dBm 5to 10 dBm =~ 20 dBm

* These stages are normally driven into compression causing the stage to limit. The value given
is with input levels at amplitudes so as not to drive the stage into compression (=~ —30 dBm).
Under normal operation, actual stage gains are much lower. Normal operating gain can be
derived from the Input Level and Output Level columns.

Table 80-20. SS37 Typical Filter Response

Filter Input Level Cutoff Freq Freq Response
IF Filter ~ —15 dBm 120 MHz 100 MHz —1.5 dBc
‘ 150 MHz < —10dBc
200 MHz < —30dBc
250 MHz < —50 dBc
300 MHz < —70 dBc
>375 MHz < —100 dBc

Table 80-21. SS37 Overall Performance of IF Filter/Amp Chain

Input Output Freq. Level
1 to 400 MHz at —15 dBm 1 to 50 MHz 5 dBm
100 MHz 2 dBm

150 MHz -10 dBm

200 MHz —30 dBm

300 MHz —60 dBm

375 MHz to 1.5 GHz —90 dBm

Troubleshooting
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SERVICE SHEET 38

Table 80-22. SS38 DC Voltages

Transistor Collector Base
Q2,Q5 5.3t0 6.9 Vdc 0.9 to 1.3 Vdc
Q3 5.0 to 6.9'vdc 0.7 to 1.0 Vdc
Transistor Emitter Base
Q1 —6.5 to —5.5 Vdc —-5.8t0 —4.8 Vdc
Qb 6.0 to 6.4 Vdc 6.5t0 7.3 Vdc
Table 80-23. SS38 RF Power Levels
Stage Input Level Output Level Gain
‘RF Port Driver 5 to 10 dBm 16.51t0 19.5dBm | =~ 12 dBm
LO Port Driver 0to 3dBm 16.5 to 19.5 dBm ~ 20 dBm
Stage 1 (Q3) =~ 8 dBm
Stage 2 (Q5) ~ 12 dBm
0 Vdc Locked
Phase Detector 16.5t0 19.5 dBm | 0.7 Vpp Unlocked
Table 80-24. SS38 Typical Filter Response
Filter Cutoff Freq Freq Response
Sum Loop Low-Pass 24 MHz 10 MHz < —2.0dBc
20.MHz < —-3dBc
30 MHz < —20 dBc
45 MHz < —70dBc
>100 MHz < —70dBc
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80-26

Model 8642A/B

Table 80-25. Internal Voltmeter Measurements

Enter Service Mode Function Line Label Explanation
|§| SUM OOL LINE +5V (locked) OV (unlocked)
(U10 pind)

[2[] PRETUNE REFERENCE VOLTAGE) ~ 6.2 Vdc
(U10 pin5)

PRETUNE VOLTAGE ~ 8 t0 49 Vdc
(U10 pin6) m = 3.874

[sHiFT] [seeL][¢] 2

INTEGRATOR SENSE POINT
(U10 pin 7)

= 2 to 12V (locked)

SHAPER VOLTAGE
(U10 pin 12)

=2 1.5 to 5.5V
With A12A3S1 Open

COMPARATOR SENSE

+ 8V (locked) 0V (uniocked)

+5 VDC SUPPLY LINE

~ 5.10 Vdc
(U10 pin 10)
NOTE

Internal voltmeter measurements come from sense lines that are multiplexed
by A12A3 UlO and displayed on the front panel. Some lines require
scaling down before being multiplexed. The HP8642 firmware corrects this
scaling factor before displaying the actual multiplexer output. If an external
voltmeter were to be connected at A12A3 TP4 or A4 TP3 “VM OUT” you
would need to multiply its reading by “m” (in the table) to match the reading
on the HP8642 front panel. All measurements can be repeated by keying in

Troubleshooting
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Table 80-26. Setting Register Outputs in Serial Data Interface

Line Label Bit Number Decimal Value
NOT USED 0 1
NOT USED 1 2
NOT USED 2 4
NOT USED © 3 8
NOT USED 4 16
DIAG. SEL. 0 5 32
DIAG. SEL. 1 6 64
DIAG. SEL. 2 7 128
VCO0 #4 SEL. 8 256
VCO0 #3 SEL. 9 512
VCO #2 SEL. 10 1,024
VCO #1 SEL. 11 2,048
PRETUNE BIT #5 12 4,096
PRETUNE BIT #4 13 8,192
PRETUNE BIT #3 14 16,384
PRETUNE BIT #2 15 . 32,768
PRETUNE BIT #1 16 65,536
PRETUNE BIT #0 17 131,072
SHAPER BIT #5 18 262,144
SHAPER BIT #4 19 524,288
SHAPER BIT #3 20 1,048,576
SHAPER BIT #2 21 2,097,152
SHAPER BIT #1 22 4,194,304
SHAPER BIT #0 23 8,388,608

To set the outputs of the Serial Data Interface registers (U5, U2, and U15 on S839), key in: [SHIFT

6] [0] [6] [Decimal Value*] [HZ]

* 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 80-24) of the Lines you want to be high.

NOTE

To determine which bits are set, key in [SHIFT|[SPCL] [3][6][0]
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: @ @ @ @
To set all bits high, key in: [6][0] 6]

Troubleshooting 80-217



Service

SERVICE SHEET 40

Model 8642A/B -

Table 80-27. Worst Case Divider Harmonics

HP 8642 224 Harmonic Freq Power Level
Front Panel Setting '
1057.5 MHz 2115 MHz < —6 dBc
528.75 MHz 1057.5 MHz < —6 dBc
264.375 MHz 528.75 MHz < —6 dBc
132.1875 MHz 264.375 MHz < —6 dBc
66.09375 MHz 132.1875 MHz < —6 dBc
33.046875 MHz 66.09375 MHz < —6 dBc
16.5234375 MHz 33.046875 MHz < —6 dBc
8.26171875 MHz 16.5234375 MHz < —6 dBc

Table 80-28. A12 Divider Specifications

Divider Input (at A12A2J3)

Power Spurs Harmonics
> 4 dBm < —110 dBc 2nd < 10 dBc
3rd < _15dBc
4tk < _25 dBc
5th < 35 dBc
Divider Output (at A12A3J3)
Freq Power Spurs
4.130860 to 8.261718 MHz 1 to 6 dBm < —110 dBc
8.261719 to 920 MHz 0 to 6 dBm
920 to 1057.5 MHz 1 to 6 dBm

SERVICE SHEET 41

80-28

Table 80-29. A12 Divider Control Logic (A12A3 U104)

Inputs

Outputs

HP 8642 Freq.

Div 2|Div 1

—h
N

Div0

3

4

(3]
(-

~

640 MHz
320 MHz
160 MHz
80 MHz
40 MHz
20 MHz
10 MHz
5 MHz

QO = wd OO A
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1
0
1
0
1
0
1
0
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Table 80-30. A12 Divide Band Frequencies

Divide # Frequency
+1 1057.5 to 528.750001 MHz
=2 528.750 to 264.375001 MHz
+4 .} 264.375 to 132.187501 MHz
+ 8 ' 132.1875 to 66.093751 MHz
+ 16 66.093750 to 33.046876 MHz
+ 32 33.046875 to 16.023438 MHz
= 64 16.023437 to 8.261719 MHz
=128 8.261718 to 4.130860 MHz

Table 80—-31. A12 Power Supply Distribution Table

- Supply A17 A5 in A5 Out . A12 Module

+50 Vdc J2 pins 3,4 J12 pins 3,4 J5 pin 1 A12A3 J1 pin 1
+15 Vdc J2 pins 9,18 J12 pins 9,18 J5 pins 2,4 A12A3 J1 pins 2,4
-5 Vdc J2 pins 23,26 J12 pins 23,26 J5 pins 8,10 A12A3 J1 pins 8,10
+5 Vdc J2 pins 35,50 J12 pins 35,50 J5 pins 5,7 A12A3 J1 pins 5,7
—15 Vdc J2 pins 19,22 J12 pins 19,22 J5 pin 11 A12A3 J1 pin 11

GND J3 pins 12,13,15,17, A12A3 J1 pins 12,13,15,
19,21,23,25,26, 17,19,21,23,25,26

Table 80-32. Control Line Interconnections (Between Modules)

A12 A5 - A4
Line Label Input Output  * Input Output Latch
Connector Pin | Connector Pin | Connector Pin | Connector Pin IC Pin
OOL Disable* A3J3 24 A5J19 24 A5J17 27 A4P4 27 U13 16
DiVvi1 . A12A3J1 22 AS5J5 22 A5J153 A4P3 3 U14 12
DIV O A12A3J1 20 A5J5 20 A5J15 2 A4P3 2 U149
DIv 2 A12A3J1 24 A5J5 24 A5J16 37 A4P2 37 Ut4 15
SUM CLOCK A12A3J1 16 A5J5 16 A5J16 49 A4P2 49 uUt6 12
SUM DATA A12A3J1 18 A5J5 18 A5J16 48 A4P2 48 U165
SUM 0oL A12A3J1 14 A5J5 14 A5J16 6 A4P2 6 U35 17

* OOL Disable: Circuitry Located on A4. Disables all out of lock interrupts to the DCU.
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Table 80-33. Setting Control Lines

(Refer to Table 80-32 Control Line Interconnections, for line pin Numbefs)

Enter Service Mode Select a Function

Select a Line

el

Reads line state

E ooL Disabie

BRI

Sets Line to 1

DIV 1

glele

Sets Line to 0

BRI DIV 0

Sai|E=E
5 | BA@

*Continuous Toggle .

2] DIV 2
EEF ~ SUM GLOCK
FEBEF SUM DATA

[0] **SUM OOL

* Toggling continues until HP 8642 power is turned off
** Read is the only function that can be selected for REF OOL

Example: To set DIVO to a TTL Low (0) key in/SHIFT| [sPcL| [3] [602]

Table 80-34. A12 Special Functions

Enter Service Mode

Select a Function

ujuialce

Turns off Sum Loop Cal Data

Turns on Sum Loop Cal Data

EIR R

Displays Reference Loop Frequency

EIR PR

Displays Sum Loop Frequency

EIRRE ]

Displays IF Frequency

80-30 Troubleshooting
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Adjustments

DESCRIPTION OF A12 ADJUSTMENTS

Overall Equipment List

P UM ANAlyZer . .. ittt e et e HP8566A/B
Signal Generator. .. oottt ittt it i e e e et i, HP 8642B
Measuring Receiver .......... .. corieiiniiinininennnn. e HP8302A
Sensor Module .......... ... ittt PSP HP11722A
1 U HP 3456A
HP-IB Primter. . oottt ittt ettt e e e e e e e e, HP 2225A
HP 8642 Bench Service Kit ...........oo i HP 11802A
34 dB AbenUAtOr ..ottt ittt it e e e e a et 08642-60239
2 each SMC 5002 Terminations .........ccvivreiinereeeneanaennnn e e 1250-0839
Power Splitter Adapter ..........cciiiiiiiin ittt et 08642-60079
8 Pin Mixer Adapter . ...couviiiiireeneineiiiiiaaniinennns e 08642-60078
D39 6 ) 1= P 08642-20089
NOTE

Each adjustment procedure assumes the HP 8642 internal cabling is
connected normally and all circuitry is functioning properly.

There are two manual adjustment procedures for the A12 Module: the Loop Filter, and Beat Note
Detector. The two adjustments can be done independently. The Loop Filter reduces the spurious
signals above 45.0 MHz 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.

Adjustments 8')-31



Service

Model 8642A/B .

ADJUSTMENT 1: A12 MODULE

REMOVE A12A3Z1 PLATE &
Al12A371
STALL

WSER 5DAPTER
i1z MODLLE CONNECT 1.F.PORT SIGNAL GENERATOR
EXTENDED — _RF PROBE mpm
&AIZASTPZ O
= BN - .
0o o [ ch
O 8 g gg ggggg [ou[w] ED SPECTRUM ANALYZER
0 OO ooooo
OO0 opoo oo ooooo OOO il : ' ©

HP 8642A/B SYNTHESIZED
SIGNAL GENERATOR

Figure 80-6.
Required Equipment:
SPeC UM ANAlYZET ..ottt ittt i e it et e HP8566A/B
SigNal Generator . .o ittt i e e e et HP8642B
8 Pin Mixer Adapter ... ...ttt it it e ittt et e et 08642-60078
RE Probe ..ot i e e e e 08642-20089

Procedure

80-32

Loop Filter Adjustment
1. Setup:(Refer to Figures 80-6 to 80-8)
Switch the HP 8642 to Standby.
Extend the A12 module.
Remove phase detector cover and phase detector A12A3 Z1.
Set the Signal Generator power to 10 dBm and sweep from 7.5 to 100 MHz.

Set the Spectrum Analyzer to start freq: 7.5 MHz, stop freq: 100MHz, resolution BW:
100 kHz.

Install 8 Pin Mixer Adapter in place of A12A3 Z1 (notch goes towards the front of the
instrument).

Connect the Signal Generator to the IF Port of the adapter.(center connector, pin 3)
Connect A12A3 TP2 to the spectrum analyzer using the RF Probe, 08642-20089.

Switch the HP 8642 ON.

Adjustments
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2. Adjust Loop Filter Response:

Manually sweep the Signal Generator while adjusting A12A3 C17 for a response at 45.0 MHz
that is less than - 70 dBc. The stop band response should remain less than — 60 dBc to at
least 100 MHz. .

Beat Note Detector Adjustment
3. Adjust Beat Note Detector Symmetry:
Ensure that no test eq'uipment is connected to A12A3 TP2.
Move A12A3 S1 down to its OPEN position.
Adjust A12A3 R32 so that the out of lock LED, A12A3 DS1, is at about half intensity.

Restore Module
4. Switch the HP 8642 to Standby.
. Move A12A3 S1 up to its CLOSED position.
. Remove the 8 Pin Mixer Adapter

5
6
7. Re-install the phase detector and cover.
8. Re-install the Module.

9

. Re-install the top cover.

-]
e el RPN

o) CLOSED c17 O
O st [ 21
OPEN
A12A3 ® ®
O R32
Q\ _® @ /ji
Figure 80-7.

‘—NOTCH

RF PORT PIN 1 s PIN 1
1.F.PORT CPIN 3 MIXER vt
al ADAPTER | =™_|_
286 42-6B0878 —na—
L.0. PORT PIN 8
Figure 80-8.
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A12 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, A12 extended and the VCO frequencies must be adjusted
and recorded (f1) 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
(f2) and re-adjusted to the normal operating frequency (f3). The Auto Adjust Routine is now run to
generate data for the DAC’s in the A12 Module. This consists of five setups and then the Cal Data
transfer. After the Auto Adjust Routine has been finished, the VCO’s are measured (f4) and adjusted
to the normal center frequency plus the frequency difference between normal and elevated temperature
(f4+ f2 — f3). The Instrument Level Diagnostics are run to insure that the HP 8642 is functional.
Now the new A12 Cal Data is copied to the A20.

Required Equipment:

Measuring Receiver ...........ouiiiiiii ittt e e ae e HP8902A
Sensor ModUle. .. oot e e e e e HP11722A
0 R HP3456A
H P B Printer . .ottt ittt it e e s HP2225A
34 dB AL ENUALOT .t it tr et ittt e ittt et et e e 08642-60239
2 each SMC 508) Terminations . ....vuvrernerteetuneennnerneenennenseneneeenns 1250-0839
8 Pin Mixer Adapter .....cvtieittiit ittt tettiie et taie it 08642-60078
Power Splitter Adapter .......oveiuiiriie it it it 08642-60079
Alignment ool . ... . i it i e e e e e e, §710-1515
Procedure

80-34

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. ‘

2. Temperature Stabilization:
With instrument power on and all internal and external covers in place, allow the instrument
to warm up for 1 hour.

3. VCO Adjustment Setup: (Refer to Figures 80-9 to 80-11)
Connect the time base out from the HP 8642 to the HP 8902’s 10 MHz time base in.
Disconnect cable W31 (901) from A12A2 J2 and connect a 5012 load termination to J2.
Disconnect W30 (956) from A12A3 J6 and connect a 50(2 load termination to J6.

Extend A12 Module on extender posts.

Adjustments
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Move LOOP SWITCH A12A3 S1, on right side of A12 Module, down to its OPEN position.
Remove power splitter cover (A12A2 Z2) from the left side of the A12 Module.
Remove power splitter (A12A2 Z2) by gently pulling out with needle nose pliers.

Connect the Power splitter Adapter (HP 08642-60079) to sockets on the boﬁd. (Position
adapter in sockets so that the crescent-shaped notch by SMC connectors is on the side

toward front of instrument.)

Connect Sensor Module to adapter, pin 1, using a short piece of flexible coax cable (2 inch).

REMOVE A12A2Z2 PLATE & A12A2Z2 ,/7_‘CUNNECT
INSTALL POWER A 2a595°
_ SPLITTER ADAPTER: A12A206
FLEXIBLE COXIAL CABLE
- A12 MODULE
<«—EXTENDED
SENSOR MODULE
mum
Ooo | |o
MEASURING RECEIVER | @Mz ' oo O oo ooooo oooo
N O O oo ooooo (]
0O 0o ooooo
© [ 18 MHz OO0 oo oo ooooo oo
o - _— —
HP 8642A/B SYNTHESIZED
SIGNAL GENERATOR
Figure 80-9. A12 VCO Adjustment Set-up 1
7 |\ Tl T—7® < %
3 q ® ® J3 J1 \
O 0O 0O =21 C3 @ 27 e
A12A2 A12A1
72
c2 ®
b\ ® ) /d

Figure 80-10. A12 Module left side. (Covers must be removed to access labeled components)

Adjustments
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‘—NOTCH

.y 4”,g/’ﬂ
INPUT CPIN 1 ' /[—_PIN 1
POWER —L
C SPLITTER —_L
OUTPUT PIN S ADAPTER — I

B88642-60079

CUTPUT { PIN 6

Figure 80-11.

4. Adjust Initial VCO 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.)

Enter the key sequence given in the table below for each of the A12A1 Adjustments. Adjust
the component for each key sequence (A12A1 Adj column, use alignment tool) until the
Measuring Receiver frequency reading (f1) is with in the limits given and record the value
for later use. (Refer to Figure 80-10)

Use the measuring receiver to verify that the power level is greater than +4 dBm at each of
the VCO frequencies.

A12A1 71 (MHz)
HP 8642 Key Sequence Adj. Min Actual Max
INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | €2 | 652750 | ___ . | 665750
INST PRESET, 720 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C3 | 787.250 | ___ ._____ | 800.750
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C27 | 921750 | __ . | 935750
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C26 | 1055.00 | ___.____ | 1070.000

5. Verify VCO Range: ‘
Enter the key sequence given in the table below for each of the A12A1 VCO’s.
Verify that the frequency reading is less than the Maximum given in the table below.
Verify that the power level is greater than +4 dBm at each of the VCO frequencies.

NOTE

If the Actual frequency is greater than Max, or power level is less than
+4dBm, repeat steps 4 and 5.

80-36 Adjustments
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Frequency (MHz)
HP 8642 Key Sequence Actual Max
INST PRESET, 640 MHz, SHIFT, SPCL, 3,6338 Hz,63432Hz | ___ . __ 528.750
INST PRESET, 720 MHz, SHIFT, SPCL, 3, 63310 Hz, 63432 Hz" | _ 653.750
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63312 Hz, 63432 Hz | ___ 788.750
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63315 Hz, 63432 Hz | ____ 923.750

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
A12A1 VCO’s. Record each VCO’s Frequency (f2) for later use.

f2 (MHz)
HP 8642 Key Sequence Actual

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz
INST PRESET, 720 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz
iNST PRESET, 900 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz

8. If any of the (f2) frequencies are not within the given limits of the following table, Re-adjust
the extended module to its normal operating frequency and record the actual Measuring Receiver
reading { f3) for later use.

A12A1 73 (MHz)
HP 8642 Key Sequence Adi. Min Actual Max
INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | Cc2 | 652750 | ___.____ | e65.750
INST PAESET, 720 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C3 | 787.250 | ___ 800.750
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C27 | 921750 | ___ 935.750
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | C26 | 1055.00 | _ 1070.00

9. Initialize Auto Adjust Routine:

Connect the Required Equipment to the HP 8642 via HP-IB. (Printer Measuring Receiver,
and DVM, disconnect any HP-IB controller from the HP-IB bus.)

Key in: ]INST PRESETI
Key in: [SEFT| SPCE alafizz]

Key in: 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: (refer to Figure 80-9)
Verify the setup is unchanged from Step 3.
Press to continue. (Run time ~ 60 seconds)
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PRINTER -:'CEE:

| Sa0 LOAD

» ; A12A2J6

HP 8642A/8 A12a2J2

VOLTMETER (DVM) SYNTHESIZED

(:E}_—_ SIGNAL GENERATOR A12 MODULE

. EXTENDED

- 4765
- - -

—r—N"0 o o =
MEASURING RECEIVER . 1 oo ooooooog oogoa

18 MHz a o oo oooog a

a oo ooooo
OO0 pooo oo aoooa o
— | . h -

RF OUTPU/

SENSOR MODULE Tk

80-38

Figure 80-12. Set-up 2

11. When “WAITING FOR SET-UP 2

.V25” appears: (refer to Figure 80-12)

Replace the Power Splitter A12A272. A12A27Z2 pin 1 (Pin with blue on it’s base), plugs into _

the square pad on the A12A2 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 test (A4TP2) points on the left

side.of the A4 Module.

Set the DVM to measure Voits DC.
Remaining set-up conditions from Step 10 are unchanged.
Press to continue. (Run time a2 105 minutes)

Adjustments
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——

REMOVE A12A371 = PRINTER
PLATE & A12A371
A12A3TP2 INST
/ /_ MIXLR KDAPTER
VOLTMETER (DVM)
CONNECT
A12 MODULE 1.F.PORT E[:— )
EXTENDED —» k
PASLE o
(R Jrccoaneonneer i
0oao | = ¢S —
M
OO OO Oooood CIDE 10 Mz MEASURING RECEIVER
0 B E8 as0eg y—— Moo ouTPUT - |
i a 1“ I

-

HP 8642A/B SYNTHESIZED
SIGNAL GENERATOR

=)

LGSENSOR MODULE

Figure 80-13. Set up 3

12. When “WAITING FOR SET-UP 3

.V26” appears:

(refer to Figure 80-13 Set-up 3)

Remove the phase detector cover from right side of the A12 Module.

Remove the phase detector (A12A3 Z1) by gently pulling with needle nose pliers.

Connect the 8 Pin Mixer Adapter (HI" 08642-60078) to sockets on the board. (Position
adapter in sockets so that the crescent-shaped notch by SMC connectors is on the side

toward front of instrument.)

Connect a BNC cable from MOD OUTPUT port to center SMC connector on 8 Pin Mixer

Adapter.

Connect DVM to A12 Module at A12A3 TP2.
Set DVM to measure AC Volts.
All other Setup conditions are unchanged.

- Press to continue. (Run time =~ 30 seconds)
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PRINTER
T —
Wa(91) — :
Al12A1J1 MIXER ADAPTER VOLTMETER (DVM)
é )1( %nBEHLE 1.F.PORT E:)
BNC —t)
— B E e -
oao| ] QS —
OO O 05 0Doog oo gio 12 Mz MEASURING RECEIVER
e e e _ y—}— MOD ouTPUT |
O0 gpoo oo coooo < RF OUTPUT . o
e Aﬂ‘::ﬂ —— Illli;)

HP 8642A/B SYNTHESIZED -
SIGNAL GENERATOR SENSOR MODULE

Figure 80-14. Set up 4

13. When “WAITING FOR SET-UP 4 .V27” appears: (refer to Figure 80-14 Set-up 4)
Disconnect cable A12 W4 (91) from A12A3 J4.
Connect an SMC Tee connector to A12A3 J4.
Connect cable A12 W4 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 to continue. (Run time =~ 10 minutes)

80-40 Adjustments
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PRINTER
A12A1J1 ™2 e -" J' - =

51.10 34‘d‘B . :
l IATTEN VOLTMETER (DVM)

)

A12A3TP2

©

f.- .
[oaonnoonoonoe 1 ’
ooo| | o -
OO0 O oo ooooo odod L MEASURING RECEIVER
O O OO0 Oocoord O 1
00 poB 68 aoaaa () Q@3 rF outeut |
T - ﬁ
HP 8642A/B SYNTHESIZED - »
SIGNAL GENERATOR | v SENSOR MODULE
Figure 80-15. Setup 5
14. When “WAITING FOR SET-UP 5 .vag”» af)'pears: (refer to Figure 80-15 Set-up 5)

Disconnect MOD OUTPUT cable and mixer adapter from instrument.

Replace the phase detector (A12A3 Z1) in instrument: Align pin 1 on phase detector with
square pad socket on board and insert. -

Replace cover over phase detector.
Connect DVM to A12A3 TP2 on A12 Module.
Set DVM to measure AC Volts.

Press the [TRACK MODE]} button on the Modulation Analyzer or Measuring Receiver.
(Ensure that the light in the button is on, indicating Track Mode operation.)

Disconnect 50(1 terminations from A12A2 J2 and A12A3 J6.

Reconnect cable W31 (901) to A12A2 J2.

Reconnect cable W30 (956) to A12A3 J6.

Move A12A3 S1, on right side of module, up to its CLOSED position.

Remove SMC Tee connector from A12A3 J4.

Connect the 260002 end of the 34 dB attenuator to A12A3 J4.

Connect end of cable A12W4 from A12A1 J1 to the 51.1Q input of the 34 dB attenuator.

Press to continue. (Run time ~ 8 minutes)
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15. When “UNPROTECT CAL. MEMORY .G8005” appears:
Switch A3 S2 toward the rear of the instrument to unpfotect the EEPROM’s.
Press to Continue.

16. When “PROTECT CAL. MEMORY  .G8006” appears: ‘
Switch A3 S2 toward the front of the instrument to protect the EEPROM’s.
Press to Continue.

17. When “RECONNECT ALL CABLES .V29” appears: -
Disconnect all test cables from the instrument,.

Reconnect any instrument cables which are still disconnected.

Press to Continue.

18. VCO Re-adjustment Setup:

PERFORM STEPS 18 through 22 FOR ANY VCO’s THAT WERE RE-ADJUSTED
DURING STEP 8.

Disconnect cable W31 (901) from A12A2 J2 and connect a 50K} load termination to J2.
Disconnect W30 (956) from A12A3 J6 and connect a 502 load termination to J6.

Move LOOP SWITCH A12A3 S1, on right side of A12 Modulé, down to its OPEN position.
Disconnect cable W24 from A12A1 J3; terminate A12A1 J3 with 50(2.

Connect the Sensor Module to the front panel RF Output.

19. Measure VCO Frequencies:

Enter the key sequence given in the table below for each of the A12A1 VCOQO’s. Record each
VCO’s Frequency (f4).

{4 (MHz)

HP 8642 Key Sequence Actual

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | ____ .
INST PRESET, 720 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | ____.
INST PRESET, 900 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | ____.
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz | ___ .

20. Compute the correct re-adjustment frequency for any VCO’s that were re-adjusted in step 8:

Adjustment C2: (f4+ f2— f3) — (1MHz) = f5 Min = . MH:z
' (f4+ f2 — f3) + (IMHz) = f5 Max = . MHz
Adjustment C3: (f4+ f2 - f3) — (1MHz) = f5 Min = . MHz
(f4+ f2—- f3)+ (IMHz) = f5 Max = . MH:z
Adjustment C27: (f4+ f2— f3) — (1IMHz) = f5 Min = . MHz
(f4+ f2— f3) + (1MHz) = f5 Max = . MH:z
Adjustments
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21.

Adjustment C26: (f4+ f2 - £3) — (IMHz) = f5 Min = 7 . - MHz
(fA+ f2 - f3)+ (1IMHz) = f5 Max = . : MH:z

Re-adjust the extended module to its normal operating frequency and record the actual Measuring
Receiver reading (f5): (see Figure 80-4, for adjustment locations)

(Re-adjust only the VCO’s that were re-adjusted during step 8.)

A12A1 /5 (MHz)
HP 8642 Key Sequence Adi. ~ Min . Actual Max

INST PRESET, 640 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz c2 - -_ -
INST PRESET, 720 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz Cc3 S — —_—
INST PRESET, 800 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz ca27 - —_— -
INST PRESET, 1050 MHz, SHIFT, SPCL, 3, 63361 Hz, 63463 Hz Ca26 —— S -

Restore Module

22,
23.
24.
25.
26.
217.

28.

29.

Close loop switch A12A3S1
Re-install Module.
Re-connect all cables.
Re-install top cover.
Allow the instrument to stabilize (with power on) for one hour.
Run the instrument level diagnostics to verify operation:
Key in: [SHIFT] [SPCL] [][Hz].

When “WAITING FOR SETUP 1 .224” appears, connect the MOD OUT to the
AM/PULSE INPUT and FM/®M INPUT.

Press to Continue.

When “DIAG DONE  HIT MSSGS .V1” appears:

Press the MSSG key to view the message buffer. If “NO MESSAGES .00” is contained
in the message buffer, the HP 8642 is functioning properly. :

Up Load Cal Data:

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

Switch the HP 8642 to standby.

Remo?e the A20 Cal Module. (See Disassembly Procedures).
Plug the A20 Module on to A3 J3.

Switch the HP 8642 on.

Switch A20 S1 to the CHANGE position.
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Key in: [SHIFT][SPCL] [He]
When “TRANSFER VERIFIED .U613” appears on the display, move A20 S1 up to its
PROTECTED position.

Key in: to end the routine.
Switch the HP 8642 to Standby.

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

Re-install the top cover.

80-44 Adjustments
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Module Test Point/Adjustment Locations
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P/0 A12A3 SUM LOOP DETECTOR/DIVIDER ASSEMBLY (08642-60111)
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Service Model B8642A/B

D'I‘VIDE BY Notes:
2 1. Each mudule in the HP 8642 has a nine digit module identification code. The first four digits comprise the
| 11— A12A3. A= —_—f— When-servicing-a-module;—note—any-changes—that—apply specifically to—its module
JéDIv 5 cnnf:guration code.
&0 DIV 1 2. A12A1 J3 consists of a clip and a single connector.
CONTROL AND AT
DIV 2 3. W100-W114 are printed circuit trace inductors.
DIAGNOSTICS 24 = J
528.75 TO A12A3 A12A3 DIVIDER 4. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when
A12A3 1075.5 MHz J? J' ouUTPUT replacing components. Refer to General Service Information, paragraph 8-3.
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Model 8642A/B Service
CHANGES

hi 2706A and abb#é On the Component Locator:

® CR9 - To the immediate right of J1, add CR9. It should be
positioned vertically with the striped (cathode) end pointing up.

In the Component Coordinates:
® CR9 - Add CR9 with grid coordinates A 1.
On the Schematic:

® Change the part number of the A12A1 Assembly to 08642-
60209.

¢ CR9 - In BUFFER, to the left of E9, connect the cathode of
CR9 to the main signal line (from J1), and connect the anode to
ground.

2731A Only ‘ On the A12A1 Component Locator:

® (29 C30 ~ Add C29 to the upper left side of C2, add C30 to
the upper right side of C2.

® (C31,C32 - Add C31 to the lower right side of C3, add C32 to
the lower left side of C3.

® (33 C34 - Add C33 to the lower left side of C27, add C34 to
the lower right side of C27.

® (35 C36 - Add C35 to the upper right side of C26, add C36
to the upper left side of C36.

On the A12A1 schematic:

e (C29.C30-In VCOBAND 1,add C29 100p, in series with and
to the immediate left of C2, add C30 100p, in series with, and
to the immediate right of C2.

® C31,C32 -1In VCO BAND 2,add C31 100p, in series with, and
to the immediate left of C3, add C32 100p, in series with, and
to the immediate right of C3.

¢ C33 C34 -In VCO BAND 3,add C33 100p, in series with, and
to the immediate left of C27, add C34 100p, 1n series with, and
to the immediate right of C27.

® (C35 C36 -In VCO BAND 4, add C35 100p, in series with, and
to the immediate left of C26, add C36 100p, in series with, and
to the immediate right of C26.

SS36

rev 22DFC87 R0-104.1
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Service Model 8642A/B

i ' -
] ! DIVIDE BY Notes:
2N 1. Each module in the HP 8642 has_a_nine_digit_module_identification_code. The_first four digits_comprise_the
A12A3™ i ~ "“module configuration code. When servicing a module. note any changes that apply specifically to its module
.1'1 configuration code.
3y DIV O
20 DIV 1 ) 2. A12A2 J4 consists of a clip and a single connector.
22 .
CONTROL AND 3a DIV 2 3. L47-L22 are printed circuit trace inductors.
D1AGNOSTICS 24 i i i f devi t d solder side of board
. 528.75 TO  A12A3 Aiaﬁg DIVIDER 4. Q7 is mounted with printed side of device toward s s
A12A3 1075.5 WHz J.z v OUTPUT 5. All circuit boards are manufactured using a hot air leveled process. These boards require extra care when
J¢ 1 4.1 70 replacing components. Refer to General Service Information, paragraph B8-3.
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Model 8642A/B Service

CHANGES

On the schematic:

¢ In the upper left portion of the schematic change the A12 part
number to 08642-60210.

SS37
80-106.1



Model 8642A/B

Service

CHANGES

On the schematic:

® In the lower right portion of the foldout, change the figure and
page numbers for SS40 to §0-113.

On the Component Locator:
® RI164 R165 R166,C145 C146,C147 - Replace the appropri-

ate portion of the component locator with the partial on 80-
112.2 -

In Component Coordinates:

o Replace the Component Coordinates table with the one shown
on page 80-112.2

On the schematic:

e RI103 R118 R146 R147 L112 - In INPUT LIMITER,
change the value of R103 to 100 ohms. Change the value of
R146 and R147 to 261 ohms. In BUFFER/LIMITER, change
the value of R118 to 100 ohms. Change W101 symbol to an
inductor. Label it L112, and assign it a value of 18n.

@ RI164, R165 R166,C145 Cl146,C147 - Replace the appropri-
ate portion of SS40 with the schematic partial on 80-112.4

On the Component Locator:

¢ Replace the partial Component Locator shown on page 30-
112.2 with the partial on 80-112.3

In Component Coordinates:

® Replace the Component Coordinates table on 80-112.2 with
the table on 80-112.3

On the schematic:

® Cl133 Cl135 L1111 R103 R147 L1102 R118 - Replace the

appropriate portion of SS40 with the schematic partial on 8O-

112.5. In 2N=0 DIVIDE, change the value of L102 to |5u

Farads. In BUFFER /LIMITER, change the value of R118 to

- 121 ohms. Note selection procedure for R147 in the table
“below.

revi3JANS87

S$S40
SO-112.1
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Service Model 8642A/B

| DIVIDE BY Notes:
’ ] 2 1. Each module in the HP BG642 has a nine digit module identification code. The first four digits comprise the
_ A12A3 Tt moduleconfiguration code T When servicing~a~module; "note any changes that—apply-specifically to its module
J'inlv 3 configuration code.
20 ’
. DIV 1 2. 02,03,085 are mounted with printed side of device toward solder side of board.
CONTROL AND 22 DIV 2 ' 3. Test point requires high impedance (500%) probe. See Bench Service Kit (HP part number 11802A)
DIAGNOSTICS B = :
528.75 T0 A12A3 A12A3  p1vIDER 4. A1l circuit boards are manufactured using a hot air leveled process. These boards require extra care when
A12A3 1075.5 MHz J2 J3  qutPUT replacing components. Refer to General Service Information, paragraph 8-3.
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D'IJVIDE BY Notes'

“K12A3 N Each_module.in_the_HP.B642.has_a-nine.digit-module_identification-code.. The. -first-four-digits comprise—the
J module configuration code. When servicing a module, note any changes that apply specifically to its module
'inIv g configuration code.

20 5
22 DIV 1 ’ 2. Feedthrough filter outer body must be soldered to the shielding in the area where shielding is notched.

CONTROL AND 01y 2 :
DIAGNOSTICS 24 >———= 3. 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 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
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.
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Model 8642A/B

Service

CHANGES

On the schematic:

® In the lower right portion of the foldout, change the figure and
page numbers for SS40 to 80-113.

On the Component Locator:
® RI64 R165 R166,C145 C146,C147 - Replace the appropri-

ate portion of the component locator with the partial on 30-
112.2 -

In Component Coordinates:

® Replace the Component Coordinates table with the one shown
on page 80-112.2

On the schematic:

e RI103, R118 R146, R147 L1112 - In INPUT LIMITER,
change the value of R103 to 100 ohms. Change the value of
R146 and R147 to 261 ohms. In BUFFER/LIMITER, change
the value of R118 to 100 ohms. Change W10l symbol to an
inductor. Label it L112, and assign it a value of 18n.

® RI164, R165 R166,C145 C146,C147 - Replace the appropri-
ate portion of SS40 with the schematic partial on 80-112.4

On the Component Locator:

® Replace the partial Component Locator shown on page 80—
112.2 with the partial on 80-112.3

In Component Coordinates:

® Replace the Component Coordinates table on 80-112.2 with
the table on 80-112.3

On the schematic:

¢ C133,C135, 1L111, R103 R147 L102 R118 - Replace the

appropriate portion of SS40 with the schematic partial on 80-

112.5. In 2N=0 DIVIDE, change the value of L102 to 15u

Farads. In BUFFER /LIMITER, change the value of R118 to

- 121 ohms. Note selection procedure for R147 in the table
below.

revI3JAN87

SS40

. JO-112.1
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CHANGES TO FIGURE 80-112 (2530A to 2542A)
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CHANGES TO FIGURE 80-112(2543A and above)
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Figure 80-114. SERVICE SHEET 41 INFORMATION Component Locator

DIVIDE BY
2N
A12A3
Jd
20 3 DIV 0
DIV 1
2
CONTROL AND T e 5,
DIAGNOSTICS e
528,75 T0  A12A3 A12A3 VIDER
A42AS 1075.5 MHz J2 J3 351535
1 L]
J1 ] 4.1 10
i osuM 1054 MHz
suM Loop 16 >—CLK DIAGNOSTICS 4
SOl ThOL | BUS $540,41 A1243
18 —a20 g | . g
§S839 > - < 14
A12A2
I REFERENCE N J3
P OUTPUT 1
45 T0 v ?
90 MHz
REFERENCE I
e
A12A2
607.5 MHz W31 Al2A2
652.5 MHz ) Y;
IR G St P :
877. z
922.5 MHz 23 S$837
SS=SERIVCE SHEET 867.5 MHz
Reference Block Diagram
Component Coordinates
COMP| X,Y ||COMP| X,Y [[COMP| X,¥ ||COMP| X,Y |[[COMP| X,Y ||COMP| X,Y ||JCOMP| X,Y |{COMP| X,Y ||COMP| X,Y
c106 |a.2 |[n108 [a. 2 |[ut03 [a. 2
c107 |a.2 ||r103 |a.2 ||uioa |8, 2
c108 |a. 3 ||r110 |a.2 ||utos [e.2-
c109 |a.2 ||r112 |a.3 ||uioe |a. 2
c116 |A.3 ||r113 [a.3 ||vios [aA,2
€117 |A.3 |]R114 [a.2 ||viog |A.2
c118 |Aa.3 ||r120 A, 3 ||uit0 [a 2
c120 |a.3 [[ri21 |a.3 [|us11 B2
c121 |, 3 ||mt22 |a.3 ||u113 [A 3
c122 |8,3 ||r123 |a.3 ||us1a [A 3
c125 |8.3 ||ri26 [a.3 ||uiis [a. 3
c126 |A.3 ||r127 |a.2 ||uiie [A.3
c127 |a.3 ||ri28 |a.2 ||ui17 |83
ci128 |8.14 ||r130 [a.2 |[|uiie |B.3
c12a |a, 3 ||R131 [a) 3 i
€130 [a.3 |[R135 [A.3 [|vRi01|aA.2
c137 |81 ||nt3s [a. 2
€139 |A.3 ||R137 |a. 2
R138 |A.2
FL3 |B.1 ||r139 [a.2
FL4 |B.1 ||rt40 [a.3
FLS |[8.1 |[|Ri41 |A.3
. R142 |A. 3
J1 8.1 ||R143 |A.3
R144 |A.2
L109 |A, 2
0101 [A.2

P/O SUM LOOP PHASE

A12A3 AssemBLY

SEE_REVERSE SIDE

DETECTOR/DIVIDER

5540

Service

Mode

8642A/B

Notes:

module configuration code. When servicing a module,
configuration code.

i. Each module in the HP B642 has a nine digit module identification code. The first four digits comprise the
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.

80-114

Schematic General

Information
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CHANGES

On the schematic:
e RI131 - In 2N*2 DIVIDE, .uange R131 value to 261 ohms.

e Ull13 Ull4 UllS-1In 2N=2 DIVIDE, extend pin 12 of U113
to connect with the node of R131 and U113 pin 9. Remove
connection to pin 9 and label it NC. In 2N=3 DIVIDE, extend
pin 12 of Ul14 to connect with the node of R126 and Ul14
pin 9. Remove connection to pin 9 and label it NC. In 2 =
DIVIDE, extend pin 12 of U115 to connect with the node of
R127 and U115 pin 9. Remove connection to pin 9 and label
it NC.

On the Component Locator:

e (Cl129. C140-147, Q102-104, R108-R110, RI126-R128,
R131-R134 R138 R140-R143 R148-R166, VR102-VR104
- Replace appropriate portion of the component locator with
the partial on 80-114.3

In Component Coordinates:

@ Replace Component Coordinates table with the one shown on
page 80-114.3

On the schematic:

e (129 Cl140-Cl147 Q102-Q104, R108-R110, R126-R128,
R131-R134 R138 R140-R143 R148-R166, VR102-VR104
~ Replace $S41 with the foldout on page 80-114.5

On the Component Locator:

e R167 R168 R169, R170 - Replace the appropriate portion of
the component locator with the partial on 80-114.2

In Component Coordinates:

® Replace the Component Coordinates table with the one shown
on page 80-114.2

On the schematic:

o (140, C141 R167 R168 R169 R170 - Replace the appropri-
ate portion of Figure 80-114.5 (page 80-114.5), with the
schematic partial on page 80-114.4. Change the assembly part
number from 08642-60211, to 08642-60311.

revISDECS8S
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SS41
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Model HP8642A/B

c
(WO
B mon 3 Bl
£104]  [Wio1 =
VA101] | ITF N u103 uto4| |ut0s E’
[R128] r=r [L108] t109] (21| IS
mio (¥t [ Rit] [E)E s
1 R107
56 CEEELTEECFEX |n:55|°
Q101 | ]
[ ] Eio ,',_‘" ! ald [ ] et
D R165 ~ ™~
3 g M
U106 gl ut07| (S futos uto9afi=l{ut10 U111 ut12
E Y ©
Slaty S E
el ~ C126
E IRAE
e —— [Ri68[R123
als[s Fizo] B
Slzl= ! [ ] E]l @
G104
ut14] 9y |u11s U116 U117 U118
an :
iG] E o /S Y
’ |
COMP| X,Y ||COMP| X,Y ||COMP| X,Y
c106 | A, 2 |lmr10e [Aa 2 ]Ju103 [a. 2
c107 | A 2 |lrios |Aa 2 |lutoa |8, 2
c108 |A.3 |lr110 |Aa. 2 [Jutos |B.2
c109 [A.2 |lr112 |A 3 |Juioe A, 2
c116 A3 ||r113 |A 3 [Jutos |a. 2
c117 A, 3 |lRr114 |a.2 ]Jutog [a. 2
c118 | A3 }lr120 |A.3 ]Juito |aA. 2
c120 |A 3 [fr121 | A 3 (Jur1s |82
ci21 | A 3 }lr122 |a 3 ]Ju113 |a 3
c122 |8.3 ||r123 |A 3 [Jut14 |A 3
c125 |B.3 ||R130 |Aa 2 [Jutis [A. 3
c126 | A, 3 ||ri3s |Aa.3 |Jutis |a. 3
c127 [A.3 |{m136 [A.2 [Ju117 |B.3
ci28 |8, 1 ||r137 |Aa.2 |Jutis |B.3
c130 |A.3 |[|R138 |aA.2
c137 |81 |lnr13s |A 2 |]vRio1]a. 2
c139 |A.3 ||m140 |A.3 ||vRi02]|aA.2
c142 A, 3 |lai41 | a3 ]]vmRi03]a. 2
c143 | A, 3 ||r142 [ A 3 |lvRioa| Al 2
c144 (A 3 ||R143 |A. 3
R144 | A, 2
FL3 |B.1 ||Rr148 |A.3
FL4 |B.1 |lris1 |a.3
FLs |B.1 ||mr152 |A.3
R155 | A, 2
J1 8.1 [lR156 |A. 2
R157 |[A, 2
L109 |A, 2 |iRi61 | 3
R162 [A,3
0101 |A. 2 }jR163 [A.3
@102 |A. 3 [|R167 [a. 3
@103 |A.3 ||Ri68 |A. 3
@104 |A.3 |lri6s |aA. 3
R170 | A, 3
CHANGES TO FIGURE 80-114(2543A and above)
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9
[R164C1aq__ [ciag

:(2128]
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[R156]R157C130]

oo HEI[ 141 B
3 ﬁ 2o R 154 =8
g — R113 4153
H: 0104 E
U113 Uii4 D U115
D = | B
[C140] 118 S
A

COMP| X,Y jjCOMP| X,Y |JCOMP}| X,Y
C106 | A, 2 R10B | A, 2 U103 |A. 2
C107 | A, 2 R109 [A.2 U104 |B,2
C108 | A, 3 R110 | A, 2 U105 |8, 2
C109 | A, 2 R112 A, 3 U106 | A, 2
C116 |A. 3 R113 |A. 3 ui0e | A, 2
C117 A 3 R114 A, 2 U108 A, 2
Ci48 |A. 3 R120 | A, 3 U110 | A2
C120 | A, 3 R121 A, 3 ut1d 18,2
C124 |A. 3 R122 | A, 3 U113 | A, 3
ci22 |B.3 R123 | A, 3 U114 | A 3
€125 |B,3 R130 |A. 2 U115 A, 3
C126 | A, 3 R135 |A. 3 U146 [A. 3
C127 [A. 3 R136 [A,2 U147 8,3
ci28 |B, 14 R137 |A. 2 U148 |B.3
C130 (A, 3 R138 A, 2
€137 |8, 1 R139 |[A, 2 VA101{ A, 2
C139 |A, 3 R140 | A, 3 VR102}| A, 2
c140 |A.3 ||R141 [A, 3 ||VR103]A, 2
C141 } A, 3 R142 | A, 3 VR104]| A, 2
€142 [ A 3 R143 | A. 3
€143 | A, 3 ||R144 [A 2
Ci144 [A. 3 R148 [A,3

R149 1A, 3
FL3 B. 1 R150 [A. 3
FL4 B, 1 Ri64 | A3
FLS B, 1 Ri52 | A, 3

R153 | A, 3
J1 B.1 ||R154 |A.3

R155 | A, 2
L109 | A2 R156 | A, 2

R187 |A. 2
Q101 }A. 2 R161 | A, 3
0102 A, 3 Ri162 [A.3
G103 [A,3 R163 |A. 3
@104 |A. 3

CHANGES TO FIGURE 80-114 (2530A to 2542A)
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20 >l DIV O [==}— svFe % HiGE Bisa i I Rt B u103c +5V (F3)
I _— | 16 U103A} 1960 u1038 383 i3 3] 3 & 536 N=i SELECT R oV (Fa]
DMUX = 2 =z =
DIVIDER 1 4 1 2 EPNW | U105A ;o.m R144 AF$ 1 T0
CONTROL | 5 & g = v D 13_114 1960 16
LINES DIV 0,1 @ | or ELd . 2 12 133\ 12 a[3\aB__ SELECT ]
11 @y 301V r=r=1 z 5},;& +5V (F3)
: e 3L)7 +5V (F3) +5V (F3) g
< : Y +5V (F3) caz6 ik ;
pvioen controL § <! ! " oh 15 U110A], UT114 144 U108F R157 Ahg lg| AR
LINE DIV 2 1ol N r SN, | 3 1303, 12 383 A 58 o N=2 seLECT A u1058
< DIV 2 L3 1 1 — Y " .
1 @—{ap > . == AT Lf T e / )
ahi2 B +5V (F3) 31% $ U108A 5 J
kit ¢ i
i . -5V (F2)
| POWER SUPPLIES AND GND By u110c 14 U1098 A155 U1088
o 7__F c_—-lfi >-d5 8 3 4 383 8 ] N=3 SELECT A g U108C |
I +5V (F3) o P : i L o R
. F 1 ) |
: ¢ 1108 ] el
 FOHER SUPPLY bt 48V [F4) U110E U111B  U109D u108c ' : 3]\a4_ N=5 SELECT .
5.6 9 1 a gégs C .- 1015  N=4 SELECT L 72 @ 40
40(Du b % -5V (F2) " L
l N=6 |
| 12 SELECT]

S$S41
Figure 80-114.5

S— A
SERIAL PREFIX: 2530A



o
~
o
>

12

>

3 SUM _PHASE DETECTOR/DIVIDER ASSEMBLY (08642-60111)

RF +2 T0 16 Scans by Artekmedia => 2009 RF$ 32 TO 128

ST --—— oo

g 7 s (t - <EE>4O . >— — & r’é—@“,
! 28 DIVIDE .\ o j
| oN=1 DIVIDE +5V (F3) 4 oN=2 DIVIDE oN=3 DIVIDE o oN=4 DIVIDE = ECL TO TTL +5V (F3) oN=7 DIVIDE i
~—DIVIDE BY 2—— arial B - ¥ TRANSLATOR
! ‘123589 264 | r——DIVIDE BY 2 ———— r—DIVIDE BY 2 ———\ ¢ r—DIVIDE BY 22— <« +5V (F3) y
ut06V_ Xip%3 3> f: ¥u Y 8
b ER LR C45E U113m U”4m ‘ U115 X1 Xis ) - 3o +SVIF4) U117A% ,, >
RF TQ_DIVIDERS So0m . 0 330n S20n , , g BLARLIE L 5 RF %32 u
& 1L — 1L - - . '+—
40 =7 " et a| 2t pei 2 . 21 Py 2 _ o| 21 pes . 2| > P y : 0
T —w—i R142 3 R143 R140 7 > pC L
| W R Wl B OER X e uh pe |
X X Rpiost P R109 | -5V (F2) 11 17 =EH N=6 DIVIDE
c107 L 3 3 7 »————DIVIDE BY 2——\
l 1000pT " 422 422 ' " 2| 21| 10 3 Nc__g 1D 11 > i 2 e I
c108 E +
v e R131 EcL z oL - —DIVIDE BY 2— [ 3 *’_ims
8 4, 5, B, 10, p ; 590 D S Ls g +5V (Fa) s 0.1
»—— N=1 ENABLE — |~ -5V (F2) X 13, 14, 15 13, 14, 15 —t l’a- 14,15 TEEETEETET— U178
Q101 c116 L—9 c117 L9 c118 r VBB 10 N¢ ] - *VIF4A)  y118B X 44
Y 1000@ 5V (F2) 1000:@ - 1000py; -5V (F2) #5 ] ‘ 12 | L__nio 5 9
’ ( — 11 be 12 1y
R113 3 Ri22 3 . 13 hE > 11 be
l géiz,& 261 1 261 ¥ -5V (F2) : 13 f, 8 I
-5V (F2) -5V (F2) -5V (F2) , F _ :
' Scans by ArtekMedia => 2009 i
| N=0 SELECT N=1 T0 4 SELECT A RF PATH SELECT ' A |
(@) 40 S A 40 . 7% D40 I
l TR | GNe | G - e e e S Sy | € T S R S T i) | e e R N R N e e ety = o
i CONTROL LOGIC | +5V (F3) 2 2 2 |
< T
+5V (F3) U103E ?,237 E z z
113\ 10 o 4 2 3 o RF +32 T0 128 © ~
&— c137 < <| < = z /| =z z
3?0 DIV 0 ' =2 +5V (22)04 yo-u i iy i e 5 " o & = u103c Bl +5V (F3)
20 > —{=H X165 U103A e u1038 gasn 1 I | G 5[3a6__ N=1 SELECT b 1y °
' § [ TomMux NG b 4 2 7 = = U105A Jo-u
DIVIDER 1 ! YN o 2> g D 13 114
CONTROL > | 5 7 2 12 13 I
o\ * | prv 4 : e 2% .0 +5V (F3) +5V (F3) !
N, —
1 <[7e2 /7 I==J 3 é}s 7 +5V (F3) +6V(F3)  ¢130 126 7 |
< | . L U111A 0.1ud 4 +5V (F4) T +5V (F4) -
prvioen controL J <! | v op2 UHO?J{«: ‘ - $ 5 2 A $ 5/~8 2  N-2 sELECT A U1058
LINE DIV 2 1ol 1 . FL3 gpld 1 2 1 -+ e - E 3
~| Nt e = 13 A 7 8 y 4 26
1" -——I af?at > = 2p2 i c129 U109A c127 U108A 5| J
: 3k 8 o.1u$ o.1u$
c
4‘% -5V (F2) -5V (F2)
POWER SUPPLIES AND GND e utioc o U111C  U109B U1088 ‘ |
| Bt B 7[~S1__ N=3 SELECT uiosc
5\\a6 g) | ﬂ g
. bz ¥ Pa / L 0] 8 |
| +5V (F3) +5V (F3) B oF Hl U1108 N=S 10 6
) : . SELECT
.- : U110E U111B  U109C u108c , 3{"a4 N=5 SELECT . EH) 40 “Ixzi....~
Sumen SUPRLY : s T 5~ 6 B 1oll>15 N=4_SELECT P 2 (G
40 @)— LT -5V (F2) L ATTENTION ,
3 Static Sensitive
Devices
| 7 AB.C.D.EF.G . ) |

S$S41
Figure 80-115

‘SEHTPREX:E_‘Z.’A_——_—__-—H—-_—__——_————————)———*m——_—————_——__— 80_115




Model 8642A/B Service

A13 Module

Troubleshooting and Adjustments Contents

Troubleshooting
Module Troubleshooting Information ........ ... . it it eiien e, 8P-2
Overall Equipment List . ....... ... i ittt ciia e e e 8P-2
Essentials of A13 Module Operation .............oiiiiiiiiiiiiiniiiiiininiianaans 8P-3
Check 1: A13A2 Control Circuitry (SS44) .. ... it i it e e it 8P-4
Check 2: A13A1 Low Pass Filter Assembly (SS42) ... ... . i i 8P-8
Check 3: A13A2 ALC/Power Amplifier Circuitry (SS43) ....... ... i, 8P-14
Component Level Repair Directory ... ... ..o ittt it cei i 8P-19
Adjustments
Description of Al3 AdJustments ... ...ttt ittt et i e 8P-27
A13A1 Low Pass Filter Adjustment ... ... . . . e 8P-28
Al13 Auto-Adjustment Procedure. .. ... ... . it e e e e i 8P-30

A13 Critical Specifications

Output Specifications Table . .. ... .. i e e 8P-35

Scans by ArtekMedia => 2009 Al3 Module  8P-1



Service

Scans by Artekmedia => 2009 Model 8642A/B

Troubleshooting

A13 TROUBLESHOOTING INFORMATION

Before Proceeding With Module Troubleshooting

e You should have confidence that A13 is the faulty module based on the results of Module Level
Diagnostics (MLD).

e Open the manual to the foldout on page 8P-100. There are 3 diagrams of the A13 module. One
of the diagrams is titled Simplified Block Diagram. It is intended to be used to understand the
operation of A13. (There is a brief discussion of the circuit operation on page 8P-3).

e Open the next foldout on page 8P-101 (BD14). There, you will see a more detailed Block Diagram
of the A13 Heterodyne Module. This Block Diagram is meant to be used during Checks 1, 2
and 3. Notice there are two assemblies shown, A13A2 and A13A3. These assemblies are shown
on three Service Sheets, SS42, SS43 and SS44.

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 information useful for locating faulty components.

e 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

8p-2

Signal Generator NO. 2 ... ... o e e e HP 8642A/B
OSCIOSCOPE « .+ttt ittt e e e e e e e HP 1980B
DV M . e e HP 3456A
Spectrum ANalyzZer . .. ...t e s HP 8566A/B
Measuring ReceiVer ... ... .. .ttt e e e, HP 8902A
HP 8642 Bench Service Kit ... ... i it i et e e HP 11802A
Sensor Module . .........o i e HP 11722A
Function Generator ........ ...ttt e e e e S HP 8116A

Troubleshooting
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Essentials of A13 Module Operation

Refer to page 8P-100, SIMPLIFIED BLOCK DIAGRAM. The A13 Module contains the instrument
ALC loop (SS43), Low Pass Filters (SS42), and a Serial Data Interface for control functions. The
Low Pass Filters are one half octive filters used to filter out divider harmonics from the A12 Sum
Loop/Divider Module. The Low Pass Filters are in the ALC Loop after the Amplitude Modulator. The
Amplitude Modulator is used both for amplitude modulation and for level control.

The Serial Data Interface converts a 24 bit serial binary number into a latched 24 bit parallel binary
output. These outputs are used to perform control functions in the A13 module.

Scans by ArtekMedia => 2009 Troubleshooting  8P-3
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CHECK 1: A13A2 CONTROL CIRCUITRY (SS44)

Essentials of SS44 Circuit Operation

Refer to BD14. Serial data comes from the microprocessor to the A13 Output Module and is received
at J1 pins 13 and 15. Data is converted to a parallel bus in SERIAL DATA INTERFACE and sent to
other functional blocks. The functional blocks labeled OUT-OF-LOCK WINDOW COMPARATOR, ALC LOOP
DIAGNOSTIC INTERFACE, and VERNIER DAC perform control functions.

Description of Check 1

This check tests the control circuitry for the A13 module (Service Sheet 44). The A13 control circuitry
is located on A13A2.

You will use the DVM to verify the output level of the VERNIER DAC as different bit numbers are input.
Then, you will calculate the output level change. If a test fails during Check 1, refer to Component
Level Repair Directory.

Required Equipment:

OsCHllOSCOPE ..ot e e e e e e HP1980B
DIV M L e e HP3456A

Test the Serial Data Interface
1. Setup:
Switch the HP 8642 to standby (STBY).

Extend A13 module on extender posts (refer to Disassembly Procedures if you are not
familiar with module extension).

Remove the A13A2 cover (see the assembly locator on the foldout opposite BD12 for location
of A13A2 cover).

Switch the HP 8642 ON.

2. Measure T'TL levels:

Key in Service Function 1 (SF1), use the Oscilloscope to verify T'TL levels listed in
Table 8P-1 in the column labeled SF1. Then key in Service Function (SF2), verify TTL
levels listed in Table 8P-1 in the column labeled SF2.

SF1 = [SHIFT] [SPCL] [360811184810] [HZ]

SF2 = [SHIFT] [SPCL] [36085592405]

8P-4 Troubleshooting
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Table 8P—1. Output Module Control Lines

Line A13A2 Bit TTL Levels*
Label REF.Des. No. SF1 SF2
F3 U10 pin 16 0 L H
F2 U10 pin 15 1 H L
F1 U10 pin 6 2 L H
FO U10 pin 9 3 H L
CW Bandwidth U10 pin 12 4 L H
Amp Sweep U10 pin & 5 H L
MUX U10 pin 2 6 L H
200 kHz BW U10 pin 19 7 H L
DAC 10 U13pin 5 8 L H
DAC 9 U13 pin 15 9 H L
DAC 8 U13 pin 12 10 L H
DAC7 U13 pin 8 11 H L
DAC 6 Ui3pin 6 12 L H
DAC 5 U13 pin 16 13 H L
DAC 4 U13 pin'2 14 L H
DAC 11 U13 pin 19 15 H L
DAC 3 U7 pin 5 16 L H
DAC 2 U7 pin 6 17 H L
DAC 1 U7 pin 9 18 L H
DAC O U7 pin 12 19 H L
MUX(LSB) U7 pin 15 20 L H
PULSE CNTRL U7 pin 16 21 H L
LOOP SWTCH U7 pin 2 22 L H
MUX(MSB) U7 pin 19 23 H L
* TTL High (H) = 2.0 t0 5.0 VDC
TTL Low (L) = 0.0 to 0.8 VDC

Test the Vernier DAC
3. Setup:

Key in: [INST PRESET].

Connect the DVM to A13A2 TP7. (Located at the top of the A13A2 board to the right of
ribbon connector J1.)

Set the DVM to measure Vdc.

4. Measure Voltages:

Key in ISHIFTI ISPCLl to enter Service Mode.

Key in each Service Function from Table 8P-2 and record the DVM measurement in the
column labeled "Voltage At TP7”. Then calculate the Upper and Lower limits as indicated.

NOTE

For the first Service Function, verify that the voltage measurement V1 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.

Scans by ArtekMedia => 2009 Troubleshooting 8P~
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Table 8P-2. VERNIER DAC Voltages

Service DAC Lower Voltage Upper
Function Setting Limit At TP7 Limit

[6][3][5] [4] [0] [e] 4095 8.90 Vdc Vi______ Vac 9.10 Vdc
EI@ 2048 Vi x5 V2__ Vac V1 x 5003
EIRIEIMPI 2B [z] | 1024 V1 x .2499 V3____ Vac V1 x 2502
[6][3] [5] [B] [1] 2] [HZ] 512 V1 x .1249 V4____ vac Vi x .1252
[¢][3] 5] [2] [E] [¢] [HZ] 256 V1 x 06239 V5___ Vac V1 x .06264
[6][31[8] [1] [2] [8] [2] 128 V1 x .03114 V6______Vac V1 x .03138
[6][3][5][6] [4] [HZ] 64 V1 x .01551 V7_____ Vac V1 x 01575
[6][3] [5] [3] [2] [+2] 32 V1 x 007692 | V8____ vac | Vi x .007937
[6][3][5] [1][¢] [HZ] 16 Vix.003785 | V9____ vac | V1 x.004029

[6][3] [5][e] [7z] 8 Vix.001832 | V10_____ vac | V1 x .002076
[6][3][5] [4] [HZ] 4 V1 x .0008547 | V11_____ vac | V1 x .001099
[6][3][8] [2] [H2] 2 V1 x .0003663 | V12______ Vac | V1 x .0006105
[6][3][8][1] [7Z] 1 Vi x.0001221 | V13______ vac | V1 x .0003663
[6][3][8][0] 0 —.035 Vac Vi4_____ vac 025 Vac

Test the Out-Of-Lock Window Comparator
5. Setup:
Connect the DVM to A13A2 TP3.
Connect A13A2 TP6 to ground.
6. Test OQut-Of-Lock Window Comparator:
Press on the HP 8642.
The DVM should measure approximately +5 Vdc.

Remove the ground from A13A2 TP6. Press [SHIFT|[PULSE| (AM key) [ON]. The HP 8642
should display PULSE.

The DVM should measure approximately —0.5 Vdc.

8P-6 Troubleshooting
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NOTE

If the comparator output fails to go to —0.5 Vdc, the problem may be with
the ALC OFF or PULSE MODULATION CONTROL circuitry on SS543.

Test ALC Loop Diagnostic Interface
7. Setup:
Key in [INST PRESET]
Connect the DVM to A13A2 FL3.

8. Test Diagnostic Interface:

Key in [SHIFT| [SPCL}| to enter Service Mode and enable internal voltmeter
measurements. Then key in the Service Functions from Table 8P-3 and verify that the
HP 8642 displays a voltage between the typical limits given in the Table.

NOTE

If a voltage is not within the typical limits listed, a fault may exist in
the circuitry which supplies the sense line to the ALC Loop Diagnostic
Interface. To verify this measure the voltage at A13A2 FL3 and then ai the
A13A2 Ul pin that the sense line in question is connected. The two voltage
measurements should be the same.

Table 8P-3. ALC Loop Diagnostic Line Enable

Sewfc";en;lo de :;';’t';‘; Line Label Typical Limits
[9] Out-Of-Lock Sense +5 Locked 0 Vdc Unlocked
Driver Bias Sense Typ. 6 to 6.9 Vdc
Baseband Drive Sense Typ. 0 to 13 Vdc
AMP BIAS 1 Typ.—5.3 to —4.9 Vdc
Mod Drive Sense Typ. 0 to 9 Vdc
AMP BIAS 2 TYP. —27 to —1.9 Vdc
6] Peak Detector Sense Typ. —13 0 0 Vdc
Vernier DAC Sense Typ. —.030 to 9.1 Vdc

Restore Module
9. Do not perform these steps if continuing with Check 2.
10. Remove test equipment from the A13 module.
11. Re-install the A13A2 cover.
12. Re-install the A13 module in the HP 8642.
13. Reconnect all HP 8642 internal cabling.

Scans by ArtekMedia => 2009 Troubleshooting  8P-7
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CHECK 2: A13A1 LOW PASS FILTER ASSEMBLY (5S542)

NOTE

Use the Module Test Point/Adjustment Locations diagram on the fold-
out opposite BD14 to locate test points on AI13A1. Test point designa-
tors ( ) 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 SS42.

Essentials of A13A1 Operation

Refer to SS42. The input to the A13A1 Low Pass Filter Assembly is on J1 from the output of the
Amplitude Modulator on SS43. The output is on J2 from the RF Qutput Amplifier. This output drives
the RF Power Amplifier on SS43.

The Low Pass Filter Assembly A13A1 contains 16 one half octive low pass filters for harmonic rejection.
The filters are arranged in two banks of eight, SWITCHED LOW FREQUENCY FILTERS and SWITCHED
HIGH FREQUENCY FILTERS. The RF INPUT AMPLIFIER and RF OUTPUT AMPLIFIERs compensate for the
low pass filter insertion loss and for the INPUT PATH SWITCH and OUTPUT PATH SWITCH insertion loss.
The low pass filters and input and output switches use pin diode switches.

The SWITCH DRIVE LOGIC converts Filter Select Lines FQ through F3 to —5 Vdc logic, where —5 Vdc
= logic 1. This is accomplished by comparators U6A through U6D. The outputs from the comparators
supply the address and select lines for decoders U2 and U3. The F3 line (U6C) is used to switch the
input and output path switches and to select either U2 or U3 for address selection.

The RF QUTPUT AMPLIFIER circuit also contains the pulse modulator. The pulse modulator consists
of CR48, CR49, and CR50. The pulse signal comes from SS43. The pulse modulator is a single pole
single throw pin diode switch with one shunt diode (CR50) for better on/off ratio performance.

Description of Check 2

8P-8

In this check the power supplies are first measured with the DVM. Next the FO through F3 lines
are checked with the DVM. The RF Input and Output Amplifiers, Input and Output Path Switches,
Switched High and Low Frequency Filters, and Switch Drive Logic are checked next by measuring
the frequency response of each low pass filter and checking the overall circuit gain. Then the pulse
modulator is checked last.

Required Equipment:

Signal Generator NO. 2 ... ... i i i e e HP 8642A/B
Spectrum Analyzer .. ... ..ot e e i e HP 8566A/B
DV M L e e HP 3456A

Test the FO through F3 and Power Supply Lines
1. Setup:
Set the HP 8642 POWER switch to STDBY.

Extend the A13 module. (Refer to instrument disassembly procedures if you are not familiar
with module extension.)

Remove the A13A1 cover. (Refer to the inside of the top cover to determine A13A1 position.)

Troubleshooting
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CAUTION

When removing the A13A1 cover, first remove A13A1 Q1’s heatsink. This
heatsink is located a little below and to the left of AI13AI1 J2. It is
round (2cm diameter) with a slot for a screw driver. UNSCREW A13A1
Q1’s HEATSINK FIRST THEN REMOVE THE A13A1 COVER SCREWS.
After removing the cover screw the heatsink back onto A13A1 Q1.

Set the HP 8642 POWER switch to ON.
2. Measure A13A1 Power Supply Lines:
Use the DVM to measure and verify the power supply lines listed in Table 8P-4 at A13A1 J3.

Table 8P—4. A13 Power Supply Lines
A13A1 43 Nominal Voltage

pin 3 ~ 415V
pin 4 ~ —5V

3. Measure FO through F3 Lines:
Set the HP 8642 to each frequency shown in Table 8P-5, and verify with the DVM that the
voltages are correct at each A13A1J3 pin listed for each front panel setting.
Table 8P—-5. FO through F3 Lines Measurements

HP 8642 A13A1J3 A13A1J3 A13A1J3 | A13A1J3
Frequency Setting | Pin8(F3) | Pin6(F2) | Pin7(F1) | Pin5 (FO)

1000 MHz L L L L
700 MHz L L L H
500 MHz L L H L
200 MHz L H L L
60 MHz H L L L

* TTL High (H) = 2.0 to 5.0 VDC
TTL Low (L) = 0.0 to 0.8 VDC

Verify RF lnput and Output Amplifiers, Input and Output Path Switches, Switch Drive Logic,
Switched High and Low Frequency Filters.

4, Setup:
Disconnect A13W1 from A13A1 J1.
Disconnect A13W?2 from A13A1 J2.
Set Signal Generator No.2 to 4.0 MHz, —10 dBm output.
Connect Signal Generator No.2 to A13A1 J1.
Connect the Spectrum Analyzer to A13A1 J2.

5. Measure RF Input and Output Amplifiers, Input and Output Path Switches, Switch Drive Logic,
and Switched High and Low Frequency Filters:

For Table 8P-6 through Table 8P-21, key in the HP 8642 Front Panel! Frequency, then set
Signal Generator No.2 to each frequency listed for it and verify that the level is correct at
the A113A1 output using the Spectrum Analyzer.

Scans by ArtekMedia => 2009 Troubleshooting  8P-9
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Table 8P—6. LF8 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level
4.5 MHz 4.13 MHz 0dBm +/—2dB
5.85 MHz 0dBm +/—2dB
8.26 MHz < —20 dBm
11.7 MHz < —45 dBm

Table 8P—7. LF7 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level
6 MHz 5.85 MHz 0dBm +/—2dB
8.26 MHz 0dBm +/—2dB
11.7 MHz < —20 dBm
16.5 MHz < —45 dBm

Table 8P-8. LF6 Filter Response

HP 8642 Front Panel

Signai Generator No.2

A13A1 Output

Frequency Frequency Level
9 MHz 8.26 MHz 0dBm +/—2dB
11.7 MHz 0dBm +/—2dB
16.5 MHz < —20 dBm
23.4 MHz < —45 dBm

Table 8P—-9. LF5 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level
14 MHz 11.7 MHz 0dBm +/—2dB
16.5 MHz 0dBm +/— 2 dB
23.4 MHz < —20 dBm
33.0 MHz < —45 dBm

Table 8P—-10. LF4 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level
20 MHz 16.5 MHz 0dBm +/—2dB
23.4 MHz 0dBm +/—2dB
33.0 MHz < —20 dBm
46.7 MHz < —45 dBm

Troubleshooting
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Table 8P-11. LF3 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Output
Frequency Frequency Level
25 MHz 23.4 MHz 0dBm +/—2dB
33.0 MHz 0dBm +/— 2 dB
46.7 MHz < —20dBm
66.1 MHz < —45 dBm

Table 8P—12. LF2 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Output
Frequency Frequency Level
37 MHz 33.0 MHz 0dBm +/—2dB
46.7 MHz 0dBm +/— 2 dB
66.1 MHz < —20dBm
93.5 MHz < —45 dBm

Table 8P-13. LF1 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Qutput
Frequency Frequency Level
50 MHz 46.7 MHz 0dBm +/— 2 dB
66.1 MHz 0dBm +/— 2 dB
93.5 MHz < —20dBm
132.2 MHz < —45 dBm

Table 8P—14. HF8 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Output
Frequency Frequency Level
80 MHz 66.1 MHz 0dBm +/-—~ 2 dB
93.5 MHz 0dBm +/~2dB
132.2 MHz < —20dBm
187 MHz < —45 dBm

Table 8P—-15. HF7 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Output
Frequency Frequency Level
115 MHz 93.5 MHz 0dBm +/—2dB
132.2 MHz 0dBm +/— 2 dB
187 MHz < —20dBm
264.4 MHz < —45 dBm
i Troubleshootin
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Table 8P-16. HF6 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level

150 MHz 132.2 MHz 0dBm +/— 2dB
187 MHz 0dBm +/— 2dB
264.4 MHz < —20 dBm
373.9 MHz < —45 dBm

Table 8P—-17. HF5 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level

210 MHz 187 MHz 0dBm +/— 2dB
246.4 MHz 0dBm +/— 2 dB
373.9 MHz < —30 dBm
528.75 MHz < —45 dBm

Table 8P-18. HF4 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level

300 MHz 246.4 MHz 0dBm +/— 2 dB
373.9 MHz 0dBm +/—2dB
528.75 MHz < —20 dBm
747.8 MHz < —45 dBm

Table 8P—19. HF3 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level

450 MHz 373.9 MHz 0dBm +/— 2 dB
528.75 MHz 0dBm +/—2dB
747.8 MHz < —20 dBm
1057.5 MHz < —45 dBm

Table 8P—-20. HF?2 Filter Response

HP 8642 Front Panel

Signal Generator No.2

A13A1 Output

Frequency Frequency Level

650 MHz 528.75 MHz 0dBm +/—-2dB
747.8 MHz 0dBm +/-2dB
1057.5 MHz < —20 dBm
1495.6 MHz < —40 dBm

Troubleshooting

Model 8642A/B



Model 8642A/B Service

Table 8P-21. HF1 Filter Response

HP 8642 Front Panel Signal Generator No.2 A13A1 Output
Frequency Frequency Level
900 MHz 747.8 MHz 0dBm +/—2dB
1057.5 MHz 0 dBm +/— 2 dB
1495.6 MHz < ~20dBm
2115 MHz < —40 dBm

Verify Pulse Modulator On/Off Ratio
6. Setup:
Ensure that the setup has not changed from the above filter checks.
7. Measure Pulse Modulator On/Off Ratio:
Set the HP 8642 front panel frequency to 1057 MHz.
Set Signal Generator No.2 to 1057 MHz, -10 dBm output.
Measure the 1057 MHz signal with the Spectrum Analyzer. It should be 0 dBm +/— 2 dBm.

Key in [SHIFT| [PULSE] (AM key) on the HP 8642. Ensure that the display on the
HP 8642 displays PULSE.

The 1057 MHz signal on the Spectrum Analyzer should now measure less than —30 dBm
(HP 8642 serial prefixes below 2511A) or less than —40 dBm (HP 8642 serial prefixes 2511A
and above).

Press the |[OFF/ON| key on the HP 8642. Ensure that the display on the HP 8642 displays
PL.OFF.

Restore Module
8. Set the HP 8642 POWER switch to STBY.
9. Remove test cables from the A13A1 assembly.
10. Re-install the A13A1 cover.

CAUTION

When re-installing the A13A1 cover, first set the cover in place and install all
of it’s screws. Then install A13A1 Q1’s heatsink. ONLY TIGHTEN A13A1

Q1’s HEATSINK FINGER TIGHT.

11. Re-connect the A13 module cables removed previously.

Scans by ArtekMedia => 2009 Troubleshooting ~ 8P-13
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CHECK 3: A13A2 ALC/POWER AMPLIFIER CIRCUITRY (SS43)

NOTE

Use the Module Test Point/Adjustment Locations diagram on the fold-
out opposite BD15 to locate test points on AI3A2. Test point designa-
tors ( ) 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 SS45.

Essentials of SS43 Circuit Operation

The A13A2 ALC/Power Amplifier Assembly receives it’s RF input from the A12 Summation Module on
A13A2 J5. The input frequency is between 4.13 to 1057 MHz at a level between 0 dBm and +4 dBm.
The input is amplified by the MODULATOR RF DRIVER which supplies RF drive for the AMPLITUDE
MODULATOR. The Amplitude Modulator is a ring type with the single ended RF input converted to a
balanced input in Balun Z3. The ring modulators, Z1 and Z2, receive bias current through Balun Z4.
Balun Z4 converts the balanced signal back to a single ended signal. The output from the Amplitude
Modulator goes to the A13A1 Low Pass Filters and then to the RF POWER AMPLIFIER AND PEAK
DETECTOR. The RF Power Amplifier (U3) provides the RF output from the A13 Module. The RF Power
Amplifier also contains a peak detector diode, which along with U9, CR6, CR1, and CR2, provides the
ALC Feedback signal to the Integrator. The Non-Linearity Compensation composed of CR1, CR2,
R48, R77, R49, R53, and R59 reduces AM distortion at low ALC levels with large AM depths.

The INTEGRATOR drives the Amplitude Modulator through the ALC INVERTER and BASEBAND DRIVE
AND ALC LOOP SWITCH until the sum of the signals at it’s inverting input equal zero. The inputs to
the Integrator are the ALC Feedback, Vernier DAC, and Amplitude Modulation base band signals.
The integrator has three bandwidths dependent on instrument setup. When in CW mode C6 is the
selected integration capacitor through Q9. The ALC Loop bandwidth in CW mode is 200 Hz. When
AM is selected with the output frequency less than 33.04 MHz, C5 is selected through Q7. The loop
bandwidth is then 35 KHz. When AM is selected for frequencies above 33.04 MHz neither C6 or C5
are selected and C4 is the only feedback capacitor. The loop bandwidth is then 340 KHz.

The ALC Loop Switch Q4 (in the BASEBAND DRIVE AND ALC LOOP SWITCH block) opens the ALC
Loop for ALC off operation and Pulse Modulation. When in ALC off, the Vernier DAC (SS44) controls
the ALC Loop output level through the AMPLITUDE SWEEP AND PULSE MODULATION SWITCH Q3.

The PULSE MODULATION CONTROL comparator U8B supplies a fast rise and fall time pulse to the pulse
modulator on SS42. The comparator is set to trip at +0.4 Vdc.

Description of Check 3

8P-14

The power supply inputs are first checked for proper voltages with the DVM. Next the Amplitude
Modulator dynamic range is checked using the Spectrum Analyzer and instrument special functions to
control the Vernier DAC. Then the ALC Loop bandwidths are checked using the Function Generator
and the Measuring Receiver. Then the Pulse Modulation Control comparator is checked. Then the last
thing checked is the ALC Loop range and maximum power output.

Required Equipment:

Signal Generator NoO. 2 ... ... i e e HP 8642
OSCILOSCOPE - .o\ o ettt HP 1980B
Spectrum Analyzer .. ... ... i HP 8566A/B
Measuring Receiver . ... ... .. . it i i e HP 8902A
Sensor Module. . ...t e HP 11722A
DV M L e HP 3456A
Function Generator. ... ... ... i e e HP 8116A

Troubleshooting
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Test the Power Supplies
1. Setup:

Set the HP 8642 POWER switch to STBY.

Extend the A13 Module. (Refer to instrument disassembly procedures if unfamiliar with
module extension.)

Remove the A13A2 cover. (Refer to inside of the top cover for A13A2 location.)
Set the HP 8642 POWER switch to ON.

2. Measure Voltages:

Use the DVM to measure the power supply voltages listed in Table 8P-22.

Table 8P—-22. A13 Power Supply Lines

Component Nominal Voltage
FL4 ~ —15V
FL5 ~ —5V
FL6 ~ +5V
FL11 ~ +15V
FL8 ~ +50V

Test ALC Loop Circuitry
3. Setup:

NOTE

This procedure assumes the A12 Summation Module is functioning prop-
erly and that the HP 8642 cabling is connected normally. Only remove the
cables needed to make connections specified during this procedure.

On the HP 8642 key in [INST PRESET]| [SHIFT] [SPCL] [4] (This opens the ALC loop
with the ALLC LOOP SWITCH.)

On the HP 8642 key in [FREQ} [1057| [MHz]

Set the Spectrum Analyzer center frequency to 1057 MHz, frequency span to 1 MHz, and
reference level to +30 dBm.

Connect the Spectrum Analyzer to A13A2 J3.

4. Measure Amplitude Modulator Dynamic Range and ALC Loop Maximum Power Output:

On the HP 8642 key in [SHIFT|[SPCL][3][6354095] [Hz]. This sets the Vernier DAC (SS 44)
to it’s maximum output. Service special function 635 sets the Vernier DAC to the number
following it. i.e. 6354095 sets the Vernier DAC to 4095.

The 1057 MHz signal should measure greater than +20 dBm on the Spectrum Analyzer .
Record this level for reference.

On the HP 8642 key in [SHIFT] [SPCL] [3] [6350] [Hz|. This sets the Vernier DAC to it’s
minimum output.

The 1057 MHz signal should measure at least —36 dB less than the signal with the Vernier
DAC set to maximum.

Troubleshooting 8P-15
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Measure ALC Loop Bandwidths
5. Setup:

On the HP 8642 key in [INST PRESET]|33|{MHz||RF OFF/ON]. Ensure that the HP 8642
displays RF.OFF.

Set the Function Generator to frequency to 20 Hz, amplitude to 1.00V, offset to 0.00V, and
select sinewave output.

Connect the Function Generator to A13A2 J4.

Disconnect the Spectrum Analyzer from A13A2 J3 and connect the Measuring Receiver to
Al13A2 J3.

Set the Measuring Receiver to measure AM.
Press the |RF OFF/ON]| key and verify that the HP 8642 displays —140.0 DM.
6. Measure ALC 200 Hz Bandwidth:

Adjust the Function Generator amplitude for an AM measurement on the Measuring
Receiver of 90% +/—-1%.

Set the Measuring Receiver for a RATIO measurement in LOG terms. The Measuring
Receiver should now be displaying 0.00 dB.

Change the Function Generator frequency to 100 Hz. The Measuring Receiver should now
display less than —1 dB.

Change the Function Generator frequency to 200 Hz. The Measuring Receiver should now
display less than —3 dB.

7. Measure ALC 35 kHz Bandwidth:

On the HP 8642 key in [ON]. This turns on AM modulation and increases the ALC
bandwidth to 35 kHz for frequencies below 33.04 MHz. (The HP 8642 should display 50.0
PC.)

The Measuring Receiver display should return to 0.00 dB +/-1.25 dB.

Turn the ratio off on the Measuring Receiver and re-adjust the Function Generator amplitude
for an AM measurement on the Measuring Receiver of 90% +/—1%.

Set the Measuring Receiver for a RATIO measurement in LOG terms. The Measuring
Receiver should now be displaying 0.00 dB.

Set the Function Generator frequency to 20 Hz. The Measuring Receiver should display 0.00
dB +/-0.5 dB.

Set the Function Generator frequency to 1 kHz. The Measuring Receiver should display 0.00
dB +/-0.5 dB.

Set the Function Generator frequency to 10 kHz. The Measuring Receiver should display
0.00 dB +/-1.0 dB.

Set the Function Generator frequency to 20 kHz. The Measuring Receiver should display
between 0.00 dB and —1.5 dB.

Set the Function Generator frequency to 35 kHz. The Measuring Receiver should display
less than —2.0 dB.

8. Measure ALC 340 kHz Bandwidth:

On the HP 8642 key in [FREQ)][33.1][MHz]. This increases the ALC bandwidth to 340 kHz
for frequencies above 33.04 MHz. (The HP 8642 should still display 50.0PC.)

The Measuring Receiver display should return to 0.00 dB +/-1.25 dB.

8P-16 Troubleshooting
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Turn the ratio off on the Measuring Receiver and re-adjust the Function Generator amplitude
for an AM measurement on the Measuring Receiver of 90% +/—1%.

Set the Measuring Receiver for a RATIO measurement in LOG terms. The Measuring
Receiver should now be displaying 0.00 dB.

Set the Function Generator frequency to 20 Hz. The Measuring Receiver should display 0.00
dB +/-0.5 dB.

Set the Function Generator frequency to 1 kHz. The Measuring Receiver should display 0.00
dB +/-0.5 dB.

Set the Function Generator frequency to 10 kHz. The Measuring Receiver should display
0.00 dB +/-0.5 dB.

Set the Function Generator frequency to 100 kHz. The Measuring Receiver should display
between +1.0 dB and —2.0 dB.

Check Pulse Modulation Control

9. Setup:‘

Ensure that the setup has not changed from the above ALC Loop Bandwidth checks.
Set the Function Generator frequency to 50 kHz, amplitude to 800 mVpp.

Set the Oscilloscope to 10.0 uS per division, and 5 Volts per division.

Connect the Oscilloscope to the anode of A13A2 VRI1. '

10. Measure Pulse Modulation Control comparator:

On the HP 8642 key in [[NST PRESET] [SHIFT] [PULSE] (the AM key) [ON}.

The Oscilloscope should display a 50 kHz (20 uS period) square wave with an amplitude
between approximately +4 Vdc and —14.8 Vdec.

Measure ALC Loop Range and Maximum Power

11. Setup:

On the HP 8642 key in [INST PRESET] [10]| [MHz] [AMPTD] [5] [dBm].
Disconnect the Function Generator from A13A2 J4.

Ensure that the Sensor Module is connected to the Measuring Receiver and that the
Measuring Receiver power meter is zeroed and calibrated.

Connect the Sensor Module to A13A2 J3.
Set the Measuring Receiver to measure RF Power.

Set the DVM to measure DC Volts and connect the DVM to A13A2 TP3 (SS44). This is
the output of the OUT-OF-LOCK WINDOW COMPARATOR.

12. Measure ALC Loop Output Power:

Set the HP 8642 to the Frequencies and Amplitudes listed in Tables 8P-23 through 8P-26.
Key the HP 8642 Frequency into the Measuring Receiver and verify that the ALC Loop
output power is within the limits listed in the tables.

Check the DVM reading for each HP 8642 amplitude setting. The voltage on A13A2 TP3
should read approximately +5.2 Vdc. This indicates that the ALC Loop is locked. A reading
of 0 Vdc indicates an out of lock condition.

Troubleshooting 8P-17
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Table 8P-23. ALC Loop Check at 10 MHz

Model 8642A/B

HP 8642 HP 8642 Lower Measured Upper
Frequency Amplitude Limit Level Limit
10 MHz +5 dBm +4 dBm —__ __dBm +7 dBm
+10 dBm +9 dBm — _ dBm +12 dBm
+15 dBm +14 dBm dBm +17 dBm
+20 dBm +19 dBm dBm +22 dBm
Table 8P-24. ALC Loop Check at 264 MHz
HP 8642 HP 8642 Lower Measured Upper
Frequency Amplitude Limit Level Limit
264 MHz +5 dBm +4 dBm dBm +8 dBm
+10 dBm +9 dBm dBm +13 dBm
+15 dBm +14 dBm dBm +18 dBm
+20 dBm +19 dBm dBm +23 dBm
Table 8P-25. ALC Loop Check at 528 MHz
HP 8642 HP 8642 Lower Measured Upper
Frequency Amplitude Limit Level Limit
528 MHz +5 dBm +4 dBm dBm +8 dBm
+10 dBm 49 dBm dBm +13 dBm
+15 dBm +14 dBm dBm +18 dBm
+19 dBm +18 dBm dBm +22 dBm
Table 8P-26. ALC Loop Check at 10567 MHz
HP 8642 HP 8642 Lower Measured Upper
Frequency Amplitude Limit Level Limit
. 1057 MHz +5 dBm +4 dBm dBm +9 dBm
+10 dBm +9 dBm dBm +14 dBm
+15 dBm +14 dBm dBm +19 dBm
+17 dBm +16 dBm dBm +20 dBm

Restore Module

13. Remove test equipment from the A13 Module.
14. Reconnect A13 cables.
15. Re-install the A13A2 cover.

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 8P-27 SS42 Filter Control Selects). 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 8P-27 SS42 Filter Control Selects ... ... i i i et 8P-20
Table 8P-28 SS42 DC Voltage ... ..ot e e e e e 8P-20
Table 8P-29 SS42 Stage Gains. . .....cooittin et et ettt 8P-21
Table 8P-30 SS42 Low Pass Filter Insertion Loss . .......... i, 8P-21
Table 8P-31 SS43 Setting Serial Data Interface (Clock and Data Input Lines) .............. 8P-21
Table 8P-32 SS43 Stage Gains, ALC On Maximum Vernier..............c.ccciiun... 8P-22
Table 8P-33 SS43 Stage Gains, ALC Off Maximum Vernier...................ccviinn. ... 8P-22
Table 8P-34 SS43 Stage Gains, ALC Off Minimum Vernier.............cccviiieen... 8P-22
Table 8P-35 SS43 DC Volages . ....ooti it e e e et ettt 8P-23
Table 8P-36 SS43 DC Voltages . ..ot e ettt et 8P-23
Table 8P-37 SS43 Truth Table For A13 Line Selects . ...... ... ... 8pP-23
Table 8P-38 SS43 Power Supply Line Interconnections. .............couiiiiiinenennn.... 8P-23
Table 8P-39 SS44 Setting Register Outputs In Serial Data Interface ...................... 8P-24
Table 8P-40 SS44 ALC Loop Diagnostic Line Enable . ... ... ... . ... ... ... .. ... ..., 8P-25
Table 8P-41 SS44 Setting Control Lines . ... ... o e, 8P-25
Table 8P-42 Control Line Interconnections ........ ...ttt iie .. 8P-26
Table 8P-43 Special Functions. .. ... ... i i it e e e e 8P-26

. Troubleshooting 8P-19
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SERVICE SHEET 42

Table 8P-27. SS42 Filter Control Selects

Enter Filter Path Switch Selects| Filter Selects

Service Mode Function F3 [ F2 | F1 | FO | qoected [ LF HF* | LF* | HF

[6][0][8] [0] [FZ] olofo]o HF1 1 0 1 0
[6][0][8] 1] [H2] oo ofn HF2 1 0 1 0
[6][0] [8][2][H2] oo 1]o HF3 1 0 1 0
[6][0] 8] [3] [HZ] oo 1|1 HF4 1 0 1 0
[6][0] [8] [4] [HZ] o|1ofo HF5 1 0 1 0
[6][0] [8][8][H2] o| 1] o] HF6 1 0 1 0

[6][0][8] [] [H2] ofti11lo HF7 1 0 1 0
SPCL @[_6_] ol1l11lo HF8 1 0 1 0

[6] (28] [¢] [] 11010 }0 LF1 0 1 0 0
GEEEE | oo || we | o | 1| o | 1
AEEEEE |+ o |+ |o] we | o |+ | o |
60l ] (][] [#2] 1] 0§ 1|1 LF4 0 1 0 ;
[6] ][] [1] [2] [F2] 1 {1]ojo LF5 0 1 0 ]
[61[0] ][] 3] [+2] L L U LF6 0 1 0 ]
1] G 2 G2 R L T A LF7 0 1 0 ]
ElPIEMERZ] | ] 1| LF8 0 1 0 |

* U6 A thru D are level shifting inverters. A TTL low input, results in =~ 0 Vdc out (high) and a TTL high input results in /2 —5
Vdc out (low). For U1,U2,U3,and U4 1 = =~ 0 Vdc 0 = =~ —5 Vdc

Table 8P-28. 5542 DC Voltages

Transistor Base Emitter Collector
Q1 2 to 2.5 Vdc 1.3to0 1.8 Vdc 10.6 to 11.1 Vdc
Q2 9.9 to 10.6 Vdc 10.6 to 11.1 Vdc 3 to 3.5 vdc
Q3 1.2to 1.7 Vdc 6 to0 .9 Vdc 6 to 7 Vdc

8P-20 Troubleshooting
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Table 8P-29. 5542 Stage Gains

Stage Gain
Input RF Amplifier ~ 6 dBm
Low Pass Fiiters ~ —4 dBm
Output RF Amplifier ~ 7 dBm

Table 8P-30. SS42 Low Pass Filter Insertion Loss

Fitter Frequency Range Insertion Loss
HF1 747.800001 to 1057.5 MHz =z 4 dBc
HF2 528.750001 to 747.8 MHz ~ 4 dBc
HF3 373.900001 to 528.75 MHz = 4 dBc
HF4 264.400001 to 373.9 MHz = 4 dBc
HF5 187.000001 to 264.4 MHz ~ 4 dBc
HF6 132.200001 to 187 MHz =z 4 dBc
HF7 93.500001 to 132.2 MHz =z 4 dBc
HF8 66.100001 to 93.5 MHz =~ 4 dBc
LF1 46.700001 to 66.1 MHz =z 4 dBc
LF2 33.050001 to 46.7 MHz = 4 dBc
LF3 23.400001 to 33.05 MHz =z 4 dBc
LF4 16.500001 to 23.4 MHz =~ 4 dBc
LF5 11.700001 to 16.5 MHz ~ 4 dBc
LF6 8.260001 to 11.7 MHz =~ 4 dBc
LF7 5.850001 to 8.26 MHz ~ 4 dBc
LF8 4.130001 to 5.85 MHz =~ 4 dBc

SERVICE SHEET 43

Table 8P-31. SS43 Setting Serial Data Interface (Clock and Data Input Lines)

Scans by ArtekMedia => 2009

ServiEcnetT\;lode Function Description A1ZXI;IFT: asur:;:zt:u
SHIFT [6]{0] [1][4] [0] [HZ] | Sets Clock Bit To 1 1 -
SPCL [6][0] [9] Sets Clock Bit To 0 0 -

[6][0] [1][4] [1][AZ] | Sets Data Bit To 1 - 1
[6][0] [2][4][1][HZ] | Sets Data Bit To 0 - 0
Troubleshooting

Service
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Table 8P-32. S543 Stage Gains, ALC On Maximum Vernier
Stage Gain/Voitage
A13A2 ALC/Power Amplifier Assembly
Modulator/RF Driver = 15 dBm
Amplitude Modulator =~ —4 dBm
Voltage At TP4 =~ 9.6 Vdc
Voltage At TP8 ~ 10.8 Vdm
A13A1 Low Pass Filters® ~ 9 dBm
RF Power Amplifier And Peak Detector =~ 7 dBm
* Stage gains are given with input levels so as not to drive the stage into

Scans by Artekmedia => 2009

Model 8642A/B

compression (—10 dBm).

Table 8P-33. SS43 Stage Gains, ALC Off Maximum Vernier
Stage Gain/Voltage
A13A2 ALC/Power Amplifier Assembly
Modulator/RF Driver ~ 15 dBm
Amplitude Modulator ~ —4 dBm
A13A1 Low Pass Filters* ~ 9 dBm
RF Power Amplifier And Peak Detector ~ 7 dBm
*A13A1 Low Pass Filters
Input RF Amplifier ~ 6 dBm
Low Pass Filters ~ —4 dBm
Output RF Amplifier = 7 dBm
Base Band Drive Voltages
TP4 ~ 7.5 Vdc
TP8 ~s 8 Vdc
* Stage gains are given with input levels so as not to drive the stage into
compression.
Table 8P—-34. SS43 Stage Gains, ALC Off Minimum Vernier
' Stage Gain/Voltage
A13A2 ALC/Power Amplifier Assembly
Modulator/RF Driver ~ 15 dBm
Amplitude Modulator ~ -70 dBm
Voltage At TP4 =~ -30 MVdc
=~ =30 Mvdm
~ 9 dBm

Voltage At TP8
A13A1 Low Pass Filters*
RF Power Amplifier And Peak Detector ~ 7 dBm
* Stage gains are given with input levels so as not to drive the stage into

compression.

8P-22 Troubleshooting
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Table 8P-35. 8543 DC Voltages
Test Point Voltage
TP1 —2.7to —1.9 Vdc
TP2 —~5.3to —4.9 Vdc
TP10 —13 to 0 Vdc
Table 8P-36. SS43 DC Voltages
Transistor Collector Base
Q1 (TP5) 5.9 10 6.8 Vdc .9to 1.4 Vdc
Q5 (TP9) 6.0 to 6.9 Vdc 1.2t0 1.7 Vdc
Q2 (Selected) = 0 Vdc -.91to -.6 Vdc
Q2 (Not Selected) ~ 0 Vdc =~ 0 Vdc
Q8 (Selected) .8 to 1.3 Vdc =~ 0 Vdc
Q8 (Not Selected) .2to .6 Vdc 2 5 Vdc
Q10 (Selected) .8to 1.3 Vdc ~ 0 Vdc
Q10 (Not Selected) .2 to .6 Vdc =~ 5 Vdc

Table 8P—-37. SS43 Truth Table For A13 Line Selects

Conditions ALC Loop Pulse Control 200 kHz ALC Off CW Bandwidth
Switch ( Gy ) * (av) Select ( HB } {Select ( GU ) |Select ( HE )
Bands 1 Thru 4 etc.
No AM Bands 1-4 0 0 0 0 0
No AM 5-9 0 0 1 0 0
AM Bands 1-4 0 0 0 0 1
AM Bands 5-9 0 0 1 0 1
Amplitude Sweep 1 0 1 1 1
Pulse Mode 1 1 X 1 X
ALC Off Mode 1 0 X 1 X
Heterodyne Bands
No AM 0 0 1 0 1
. AM 0 0 1 0 1
Amplitude Sweep 1 0 1 1 1
Puise Mode 1 1 X 1 X
ALC Off Mode 1 0 X 1 X
* 0 is the active state when this line is selected.
0=0.0t0 0.8 Vdc 1 = 2.0to 6.0 Vdc X = don't care
Table 8P—-38. SS43 Power Supply Lines Interconnections
s | A17 A5 A13A2
upply Output Input Output Input
+50 Vdc J2 Pins 3-4 J12 Pins 3-4 J6 Pin 16 J1 Pin 1
+15 Vdc J2 Pins 9-18 J12 Pins 9-18 J6 Pins 14,15 J1 Pin 2,3
+5 Vdc J2 Pins 35-50 J12 Pins 35-50 J6 Pins 12,13 J1 Pins 4,5
-5 Vdc J2 Pins 23-26 J12 Pins 23-26 J6 Pins 10,11 J1 Pins 6,7
—15 Vdc J2 Pins 19-22 J12 Pins 19-22 J6 Pins 8,9 J1 Pins 8,9
GND Chassis GND J6 Pins 1,3,5,7 J1 Pins 10,12,14,16

Troubleshooting
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SERVICE SHEET 44

Table 8P—-39. SS44 Setting Register Outputs In Serial Data Interface

Line Label Bit # Decimal Value
Filter SEL. F3 (MSB) 0 1
Filter SEL. F2 1 2
Filter SEL. F1 2 4
Filter SEL. FO (LSB) 3 8
CW Bandwidth Select 4 16
ALC Off Select 5 32
MUX A1 6 64
200 kHz BW SELECT 7 128
DAC Bit 0 (LSB) 8 256
DAC Bit 1 9 512
DAC Bit 2 10 1024
DAC Bit 3 11 2048
DAC Bit 4 12 4096
DAC Bit 5 13 8192
DAC Bit 6 14 16384
DAC Bit 7 15 32768
DAC Bit 8 16 65536
DAC Bit 9 17 131072
DAC Bit 10 18 262144
DAC Bit 11 (MSB) 19 524288
MUX AO (LSB) 20 1048576
Pulse Control 21 2097152
ALC Loop Switch 22 4194304
MUX A2 (MSB) 23 8388608

To set the outputs of the Serial Data Interface registers (U7, U13, and U10 on SS44), key in: |SHIFT

[6] [0] [8] [Decimal Value*] [HZ]

* 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 [SHIFT|{SPCL @ [(Zl

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: @ @ @
To set all bits high, key in: @ @

8P-24 Troubleshooting
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Table 8P—40. SS44 ALC Loop Diagnostic Line Enable

ServiEcI:el\;lo de Function Line Label Explanation
[9] Out-Of-Lock Sense +5 Locked 0 Vdc Unlocked
Driver Bias Sense Typ. 6 to 6.9 Vdc
SHIFT Baseband Drive Sense Typ. 0 to 13 Vdc
SPCL AMP BIAS 1 Typ. —5.3 to —4.9 Vdc
E] Mod Drive Sense Typ. 0 to 9 Vdc
[3][5] AMP BIAS 2 TYP. —27 to —1.9 Vdc
6] Peak Detector Sense Typ. —13 to 0 Vdc
Vernier DAC Sense Typ. —.030 to 9.1 Vdc

Table 8P—-41. SS44 Setting Control Lines

Enter

. Select a Function - Select a Line
Service

|§] |§| [§| Reads line state A13 OOL Disable

SHIFT [6][0][1] Sets line to 1 [4][0][vZ] A13 CLK

@ @ Sets line to 0 E] A13 Data

@ | *Continuous Toggle @ “*A13 OOL

* Toggling continues until HP 8642 power is turned off

** Read is the only function that can be selected for A13 OOL

Example: To read A13 DATA line state, key in: El @ @

Troubleshooting 8P-25
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Table S8P—-42. Control Line Interconnections

ine Label A13 A5 A4
Line Labe INPUT OUTPUT INPUT OUTPUT LATCH
. Connector/Pin | Connector/Pin | Connector/Pin | Connector/Pin !5; Pin
OOL Disable* - - - - 13/9
A13 CLK A13A2J1/15 A5J6/2 A5J16/41 A4P2/41 u16/2
A13 DATA A13A2J1/13 A5J6/4 A5J16/43 A4P2/43 u16/4
A13 OOL A13A2J1/11 A5J6/6 A5J16/12 A4P2/12 u35/13
* QOOL Disable: Circuitry Located on A4, Disables out of lock interrupts to the DCU.
Table 8P—-43. A13 Special Functions
Function Description
[0] Turns Off CAL DATA
Turns On CAL DATA
E] @ Displays Output Section FREQ
Disables ALC
[9] Allows 20 dbm of vernier.
Linear Amplitude Sweep
[0] Re-enables ALC
[T EenE [ Range Hold O
Log Amplitude Sweep

8P-26 Troubleshooting
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Adjustments

DESCRIPTION OF A13 ADJUSTMENTS

The A13 manual adjustment procedure adjusts the HF1 and HF2 low pass filters on the A13A1 Low
Pass Filter Assembly for a passband ripple of +/—2 dB and a stopband rejection of at least —20 dB at
one octive above the filters lowest used passband frequency. After the Manual Adjustment Procedure
the A13 Auto-Adjust Procedure is ran, after which the A13A2 non-linearity compensation adjustment
is adjusted for minimum AM distortion.

Overall Equipment List

Measuring Receiver .. ... i i i i it et i e e HP 8902A

Sensor Module . ...ovnnti i e HP 11722A

HP-IB Printer. .« oottt e et et e e i et e e e HP 2225A

D M L e e e e HP3456A

Spectrum Analyzer . ... ... .. e e e HP 8566A/B

Semi-Rigid Adapter Cable ...... ... .. . . i e e 08642-2009
NOTE

Each adjustment procedure assumes the HP 8642 cabling is connected
normally and all circuitry is functioning properly.

Adjustment 8P-27
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ADJUSTMENT 1: A13 MODULE

A13A2J6 0k A 134203
A13 MODULE SIGNAL GENERATOR
EXTENDED
—
o — "_'.t
OO o [ ]D
0O 0O 0O 00 ooOood oo oo SPECTRUM ANALYZER
5 38883358 2| L
OO0 oo oo ooooo 0N e) ©
_ R

HP 8642A/B SYNTHESIZED
SIGNAL GENERATOR

Figure 8P—1. Adjustment 1 Set-up

Required Equipment:

Spectrum Analyzer . ... .. ... i e HP 8566A/B
Signal Generator No. 2 .. ... e e HP 8642B
Procedure

Low Pass Filter Adjustment
1. Setup:
Set the HP 8642 POWER switch to STBY.

Extend the A13 Module on extender posts. (Refer to Instrument Disassembly Procedures if
unfamiliar with this.)

Remove W32 from A13A2 J6.

Set Signal Generator No. 2 to sweep from 528.75 MHz to 1057.5 MHz, 0 dBm output, sweep
time 10 seconds.

Connect Signal Generator No. 2 to A13A2 J6.
Remove W34 from A13A2 J3.
Connect the Spectrum Analyzer to A13A2 J3.

Set the Spectrum Analyzer to view frequencies from 525 MHz to 1100 MHz, reference level
+10 dBm.

Set the HP 8642 POWER switch to ON.

8P-28 Adjustments
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NOTE

Do not remove the A13A1 cover to perform this adjustment. The adjust-
ments must be made through the access holes provided in the AI3Al
cover.

2. Adjust HF2 Low Pass Filter:
Set the HP 8642 frequency to 600 Mhz, amplitude to +5 dBm.

The Spectrum Analyzer should display a sweeping signal between 528.75 MHz and
1057.5 MHz, with the level at 528.75 MHz approximately —1 dBm.

Adjust A13A1 C1, C2 and C3 for a HF?2 filter passband response of +/—2 dB between
528.75 MHz and 747.5 MHz and a stopband response of —20 dB, at 1057.5 MHz relative to
the level at 528.75 MHz.

3. Adjust HF2 Low Pass Filter:

Set Signal Generator No. 2 to sweep from 747.5 MHz to 1500 MHz, —10 dBm output, sweep
time 10 seconds.

Set the Spectrum Analyzer to view frequencies from 740 MHz to 1500 MHz, reference level
410 dBm.

Set the HP 8642 frequency to 900 Mhz, amplitude to +5 dBm.

The Spectrum Analyzer should display a sweeping signal between 747.5 MHz and 1500 MHz,
with the level at 747.5 MHz approximately —1 dBm.

Adjust A13A1 C4 and C5 for a HF1 filter passband response of +/—2 dB between 747.5 MHz
and 1057.5 MHz and a stopband response of —20 dB, at 1495 MHz relative to the level at

747.5 MHz.

Adjustments 8P-29
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A13 AUTO-ADJUSTMENTS

Description

The A13 Auto-Adjustment Procedure generates data that is used for three main functions of the output
module. These are: 1) Rf level accuracy (ALC mode), 2) RF level accuracy (pulse/ALC off mode), and
3) AM accuracy.

The first step of the procedure will have you adjust R77 (detector compensation) full counter-
clockwise. Once the auto-adjust portion of the procedure is completed, you will re-adjust R77 (detector
compensation) for a symmetrical waveform. In the ALC mode, N1 is the difference between 20 dbm and
the actual measurement. N2 is the gain correction factor and is generated by setting the amplitude to
5 dbm (using N1) measuring the error,and dividing by 15. Using a formula a lookup table is generated
for every tenth db of power from 5 dbm to 20 dbm and stored in a ROM on the processor board.

Now that the vernier range is calibrated, the error due to frequency is calibrated out by measuring the
level of 10 dbm at 17 frequency points from 4.13MHz to 1057.5 MHz. This is stored in an array called
N3.

In the PULSE/ALC mode, DAC numbers are generated for power levels of 4 dbm and 23 dbm every
50 MHz with the end points of 4.13085 MHz and 1057.5 MHz. These Dac numbers are stored as ALC
open cal data points.

The AM accuracy calibration points are generated as follows: NAM2 is the total voltage range of the
output level DAC. The AM calibration data points are generated at the same frequencies as the N3
points and is the detector offset voltage required to achieve the AM depth set.

Required Equipment:

Measuring ReCeIVeT .. ... .ttt it ettt it e e ittt e et HP8902A

Sensor Module ......... . e e et e HP11722A

0 S = T o o 7S P HP2225A

DV M L e e e HP3456A
NOTE

Read Section 5 before performing this procedure.

Procedure
1. Initialize Auto Adjust Routine:

Connect the Required Equipment to the HP 8642 via HP-IB. (Required equipment listed
above. See Section 5 for more details.)

Key in: [INST PRESET]

Key in: [SHIFT] [SPCL)] [0] [H2].
Key in: 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.)
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2. When "WAITING FOR SET-UP 1
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Figure 8P-2. Set-Up 1

.V24” appears:

Ensure the Sensor Module is connected to the Measuring Receiver and that the Measuring
Receiver’s Power Meter is zeroed and calibrated.

Connect the HP 8642’s voltmeter out test points: A4 TP2 VM OUT to the DVM HI input,
and A4TP3 GND to the DVM LO input.

Set the DVM to measure volts DC.
Disconnect W34 from A13A2J3 and extend the A13 module.
Adjust A13R77 to its fully counter-clockwise position. (R77 is located on the right side of

the A13 Module)

Press to continue. (Run time ~ minute) 1 minute.
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Figure 8P-3. Set-Up 2

3. When "WAITING FOR SET-UP 2 .V25” appears:
Connect a BNC tee to the mod output port on the HP 8642.
Connect a BNC cable from the tee to the DVM.
Set the DVM to volts AC.
Disconnect W22 (90) from the A13 module at A13A2J4.
Connect a BNC cable from the tee connector to A13A2J4.

Connect the HP 11722A Power Sensor to A13A2J3 using the semi-rigid cable supplied in
the on site service kit. (HP 08642-20099)

Press to continue. (Run time = 150 minutes)
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4., When "UNPROTECT CAL. MEMORY  .G8005” appears:
Switch A3 S2 toward the rear of the instrument to unprotect the EEPROM’s.
Press to Continue.

5. When "PROTECT CAL. MEMORY .G8006” appears:
Switch A3 S2 toward the front of the instrument to protect the EEPROM’s.
Press to Continue.

6. When "RECONNECT ALL CABLES .V29” appears:
Disconnect all test cables from the instrument. N

Reconnect any instrument cables which are still disconnected.

Press to Continue.
7. Re-adjust A13A2 R77.

NOTE

Do not remove the A13A2 coi)er to perform this adjustment. The adjustment
must be made through the access hole provided in the A13A2 cover for R77.

Press [INST PRESET] on the HP 8642.

Set the HP 8642 amplitude to +5 dBm.

Connect the Sensor Module to A12A2 J3.

Set the Measuring receiver to measure AM distortion at a 1 kHz rate.

On the HP 8642 press , .

Adjust A13A2 R77 for minimum distortion on the Measuring Receiver. (Must be less than
4%.)

Re-install the A13 module into the instrument.

Reconnect all instrument cabling.

8. Run the instrument level diagnostics to verify operation:

Key in: [SHIFT|[SPCL] [0} [Hz]

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

Press to Continue.

9. When ”"DIAG DONE  HIT MSSGS .V1” appears:

Press the MSSG key to view the message buffer. If ?"NO MESSAGES .00” is contained
in the message buffer, the HP 8642 is functioning properly.
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10. Up Load Cal Data:

Now that the functionality of the HP 8642 has been verified, use 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 S1 to the CHANGE position.

Key in: [SHIFT][SPCL][3] [4] [Hz]

When "TRANSFER VERIFIED .U613” appears on the display, move A20 S1 up to its
PROTECTED position.

Key 1n: to end the routine.
Switch the HP 8642 to Standby.

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

Re-install the top cover.
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Service

Electrical Characteristics
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