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Certification

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewleit- Packard further
certifies that its calibration measurements are traceable to the United States
National Institute of Standards and Technology (NIST, formerly NBS), to

the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

Warranty

"Phis Hewlett-Packard instrument product is warranted against defects in
material and workmanship for a period of one year from date of delivery.
During the warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by HP. Buyer shall prepay shipping charges tc HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, or operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OR
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.

Assistance

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard Products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.

@©Copyright Hewlett-Packard Co., 1400 Fountaingrove Pkwy., Santa Rosa, CA
95403 U.S.A.
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Troubleshooting

How to Use This
Chapter

Menus

HP 8360

If you are not familiar with the menus in this
instrument, go to the “Menus” chapter in the Service
manual and fold out the service menu map (see the
following figure). Use the map for reference as you
troubleshoot.

Some menus have more than one page of softkeys. Select
the oftkey to see the next page of softkeys.
is not included in the keystrokes given in this chapter.

[}
an

Troubleshooting Intreduction  1-1
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Where to Begin
Troubleshooting

Caution Follow all troubleshooting procedures in the order given.
‘ Done out of order, these procedures can miss critical
checks. You can waste time, and possibly replace the
wrong assembly.

Begin with “Instrument-Level Troubleshooting”. This
section directs you to the appropriate troubleshooting
module.

Troubleshooting These modules pictorially guide you through the
Modules  required measurement steps (see the following example}.
Each module covers one or more assemblies, and isolates
a problem to the assembly level.

Test Equipment Used

FINTHRSLIER HOTHERBOARE PEHS
Measured

{m_.mm S Connector
/ & Measured
Signails
Measured

Where to go if the Where to go if the
Measurement Fuoils Measurement Passes:

1-2 Troubleshooting Introduction HP 8360
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Special Cases

Equipment Required

Lifting the RF Deck
Up Into the Service

HP 8360

Position

This section covers problems not isolated in the
troubleshooting modules. “Special Cases” also contains
an instrument block diagram.

Troubleshooting Foldout

The troubleshooting foldout, referenced in the
troubleshooting modules, is located just prior to the
“Special Cases” tab.

Table 1-1 lists recommended troubleshooting equipment.
You may use any equipment that meets the critical
specifications listed.

Instruments Without a Front Panel Keyboard

If your instrument does not have a keyboard, there are
two ways you can troubleshoot it:

1. Use the front panel emulation software, as instructed
in instrument-level troubleshooting. The software
itself is documented in the “Automated Tests”
chapter of the Service manual.

2. Use a substitute front panel (to order, see
“Replaceable Parts”, in the Service manual).

In some of the troubleshooting procedures you will be
required to lift the RF deck up into the service position.
Instructions for this procedure are documented in the
“Disassembly & Replacement Procedures” chapter in the
Service manual as part of the “RF Deck Disassembly &
Reassembly” procedure.

Troubleshooting Introduction 1-3
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Table 1-1. Recommended Troubleshooting Equipment

Instrument

Critical Specifications

Recommended
HP Model or PN

Digital Volimeter

Frequency Counter!

Punction Generator

Oscilloscope

QOscilloscope Probes

Power Meter!

Power Sensor

Service Accessory Kit2

Range: —50 to 450 Vdc
Accuracy: £0.01%
Input Impedance: >10 MQ

Range: 0.01 to 26.5 GHz
Accuracy:
Time base &1 count
Aging Range 5 x 19710

Sine Wave Amp: 21V rms
Sine Wave Freq: dc to 100 kHz

Dual Channel
Bandwidth: dc to 300 MHz
Vert Sensitivity: <5 mV /Div
Horiz Sensitivity:

50 ns/Div

10 Magnifier
Trigger: Event Triggerable

Power Range: 1 uW to 100 mW
Accuracy: +0.01%

0.01 to 0.05 GHz
0.05 to 26.5 GHz
(.05 to 506 GHz

3456A
3457A

5343A

33254

54111D
54110D

10033A

436A
437B
438A

8481A
8485A
8487A

08360-60060

1 May be replaced by a spectrum analyzer.
2 For ordering information, see “Replaceable Parts” in the Service manual,

1-4 Troubleshooting Introduction
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Instrument Level Troubleshooting

M

ILT.000 Begin Follow the instructions in this section in the order
Troubleshootin given. The equipment required to troubleshoot the
9 synthesizer is listed in table 1-1, in the introduction to
troubleshooting. You may use any equipment that meets
the critical specifications listed.

Go to paragraph ILT.100

instrument Level Troubleshooting 1
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ILT.100

ILT.101

Can you safely connect the instrument to line power?

=g

Go To A16.0600 Continue

Turn on line power and make the following observations
during power up:

w The amber standby light goes off.

s The green power-on light comes on.

® The fan operates. Because the fan is very quiet, you
may need to feel for airflow.

Is line power on and does the unit appear safe to
operate?

g—= g

Go To A16.600 Cantinue

Does the amber standby light go off, the green power-on
light come on, and the fan operate?

=g

Go To A16.000 Continue

2 Instrument Level Troubleshooting
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ILT.102 Does the synthesizer have a front panel with a display
and keyboard?

=3

Go To ILT.5000 Continue

JILT.103 Enable factory preset:

1. Press SYSTEM (MENU).
2. Select

3. Press (PRESET}.
Could you complete the factory preset?

==y

Go To ILT.6500 Continne

ILT.104  Press (PRESET)

Start(MHz) Stop (MHz) Power (dBm)
10.000000  20000.000000  INT: 0.00

e ] o i i . D T T Y o o o i e e e S S

Compare the synthesizer display to the figare shown.
Stop and start frequencies may vary depending on the
synthesizer model number. Also, flashing messages may
appear on the front panel. These messages include (but
are not limited to) OVEN, UNLOCK, LOW UNLVLED, and
OVRMOD. Do not consider these messages failures at this
time.

Instrument Level Troubleshooting 3
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Is the display correct?

Gd—4

Go To ILT.6500 Continue

HT.108 Ensure that all external cables are removed from the
synthesizer and then perform a full self-test:

1. Press (SERVICE )
2. Select

3. Wait about 1 minute for self-tests to run.

Continue with paragraph ILT.106.

ILT.106

*#x% ALL SELF-TESTS HAVE PASSED ! sokkx
No failures were found in any of the
tests on the self-test list.

-...0ptions....
Abort Loop Log Cont

At the end of self-test, if the display shows ALL
SELF-TESTS HAVE PASSED t continue with ILT.107.
Otherwise, follow the directions displayed on the
synthesizer.

4 Instrument Level Troubleshooting
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ILT.107  Were the self-tests run to confirm correct operation of
the synthesizer? For example, were self-tests run after a
repair, as a periodic check, or as part of a calibration?

=g

Continne Done

ILT.108 Does the synthesizer have a front panel with a display
and keyboard, and do you want to test the display and

keyboard?
h
Go To ILT.110 Continue

Test the display by running self-test #257:

1. Press P

2. Select %
3. Press (1) EHTER).
4. Select To exit the test, press

G

Do marching characters and a fast-moving cursor (..}
appear on the display?

a—= g

Go To A21.9000 Continue

instrument Level Troubleshooting 5
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6

ILT.109

ILT.110

Test the keyboard by running self-test #21:
1. Press (SERVICE).

2. Select

3. Press (ENTER).
4. Select

5.

Turn the rotary knob-on the front panel clockwise and
counter clockwise.

Do an X and a dash (~) flash in the upper right corner of
the display?

gl
Go To ILT.6000 Coniinne

Press all keys on the front panel ezcept (PRESET).
Do all dashes (=) change to Xs?

=g

Go To A1.9000 Continue

If a password is set, you must know it to do this step.

View calibration constant #463 (hardware

configuration}:
1. Press (PRESET ) (SERVICE).
2. Select

3. If ENTER PASSWORD: O appears on the top line of the
display:
a. Enter the password.
b. Press

C. Select |

Instrument Level Troubleshooting
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4. Select 1
5. Press (ENTER).
6. Note the value of calibration constant #463.
Compare it to the following list.
HP83621A: 30864
HP83631A: 30864
HP83651A: 32176

Is the synthesizer hardware configuration number

correct?
f !
Go To ILT.7000 Continue

ILT.111  Does the synthesizer have a user preset implemented?

g3

Continue Go To ILT.7160

ILT.112  Were self-tests run because an adjustment failed?

A==

Continue Go To ILT.2000

instrument Level Troubleshooting 7
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LT.113 IaFAULT message is displayed, check the Fault Menu.
Does a RAMP fault exist?

= =g

Continue Go To A14.9000

ILT. 114  Perform the following calibration:

1. Press (PRESET } (USER CAL ).

2. Select
3. Wait for the calibration to complete (< 1 minute).

If the calibration rans without errors, continue with
ILT.115. Otherwise, g0 to performance tests and
adjustments.

ILT.115  Were self-tests run because of a faulty signal at one or
more of the I/O ports listed below?

* Display Out * Keyboard In

* HP-IB In/Out * 10 MHz Ref In

* 10 MHz Ref Qut | * Trigger In

* Sweep Out * Stop Sweep In/Out

* External ALC In | * Front Panel SMI

* RF Out * Trigger Out
* Auxiliary Ing * HP-TB Switches
—f
Continae Go To ILT.3000

8 Instrument Level Troubleshooting
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ILT.116 Do all of the following work properly?

m Power level functions:
o RF on/off.
o1 Power sweep.
o Power slope.
o Attenuator uncoupling,.
o Up/down power size.
a Setting frequencies (start, stop, CW, etc.):
o Up/down size.
a Frequency offset.
o Frequency multiplier.
& Marker functions.
m Sweep functions:
o List.
o Step:
® Step size.
m Step points.
m Step dwell.
= Step sweep trigger.
t3 Sweep ramp.
m Frequency list.
m Fast sweep time (< 100 ms sweep time).
m Slow sweep time (> 5s sweep time).
s Single sweep or manual sweep.
m Trigger sweep.
m Trigger out delay.
m Save/recall registers.

=g

Go To TLT.4000 Continue

instrument Leve! Troubleshooting 9
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ILT.117 Did one or more of the following performance tests fail
(or do you believe they would have)?

* Internal Timebase

* Power Accuracy
Aging Rate

* Frequency Switching Time * (W Frequency Accuracy

* Power Flatness * Maximum Leveled Power

* External Leveling * Swept Frequency Accuracy

* Single Sideband * Spurious Signals

Phase Noise (Line Related)
* Spurious Signals * Spurious Signals
{Harmonics} {Non-Harmonics)

gy

Continue Go To ILT.2500

ILT. 118  Were self-tests run because of & failure associated with a
source module?

g= g

Continue Go To ILT.7500

ILT. 119  Were self-tests run because of a network or scalar
analyzer system failure?

=g

Continue Go To IET.8000

10 Instrument Level Troubleshooting
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ILT.120  Are all failures gone?

A==

Continue Done

ILT.121 You have encountered a problem not dealt with by these
procedures. Consult “Special Cases” to troubleshoot this
problem.

instrument Level Troubleshooting 11
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M

iLT.2000 Select the failing adjustment and go to the indicated
paragraph.
Failed Adjustment Go to Paragraph
ADC Calibration A15.9000
10 MHz Standard A23.000
Fractiont-N VOO A4.9009
Fractional-N Reference and API Spurs A4.9000
Sweep Ramp Al14.9000
YO Driver +10V Reference A13.9000
Sampler Assembly ILT.2010
YO Loop Gain AB.9000
YO Driver Gain and Linearity ILT.2030
YO Delay ILT.2030
Modulator Offset and Gain ILT.2110
Power Flatness 16T 2240
ALC Power Level Accuracy ILT 2240
Amplifier/Multiplier Adjustments RF.2890
Amplifier/Filter Adjustments RF.2990
Low Power SRI} Bias RF.2890
Square Wave Symmetry A9.9000

12  instrument Level Troubleshooting
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ILT.2010 Set up for power measurement:

Set the power switch to STANDBY.
Remove the top and bottom covers.
Turn the synthesizer power on.
Press (PRESET ) (CW ) (SERVICE}.

Select
(asterisk on).
Select Loot
7. Press (2) (GHz).

8. Using the rotary knob, sweep the frequency from 2

to 7 GHz and verify that power is greater than —25
dBm.

v e oo

&

Set up for frequency measurement:

1. Press (2) (GHz).

2. Using (&), increment the frequency.

3. The measured frequency equals the front panel
indication *+ 40 MHz (2 to 7 GHz).

% Disconnect WS4

5 -0 | \=~ From FL2

—

MManqu&y sweep 2 to 7GHz

Continue Go To ILT.2015

Instrument Level Troubleshooting 13
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ILT.2011 Set up for power measurement:

1.
2.
3.

Reconnect any disconnected cables.

Put the RF deck in the service position.

Remove W51 which connects the directional coupler
(A39) to the 20 dB attenuator (ATS3).

4. Press (PReseT) (cw) (SERVICE)
3. Select
{asterisk on).
6. Select
7. Press (2) (GHz).
8. Using the rotary knob, sweep the frequency from 2 to

7 GHz and verify that power is > —24.5 dBm.

Set up for frequency measurement:

1.
2.
3.

Press (2) (Grz).

Using (1), increment the frequency.

The measured frequency equals the front panel
Indication * 40 MHz (2 to 7 GHz).

20dB Attenuator
@ aTs D=

Disconnect W51
From AT3

MManucliy sweep 2 1o 7GHz

4—4a

Continue Go To ILT.2020

14 Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.2012

Set up for power measurement:

1. Reconnect any disconnected cables,

2. Put the RF deck in the service position.

3. Remove W52 {connects the YIG oscillator, A26, to
the directional coupler (A39).

4. Press (PRESET) (cw ) (SERVICE)

5. Select
(asteri

6. Select

7. Press (2) (gHz).
8. Using the rotary knob, sweep the frequency from 2 to
7 GHz and verify that power is > 8 dBm.

Set up for frequency measurement:

1. Press (2} {GHz).

2. Using (&), increment the frequency.

3. The measured frequency equals the front panel
indication + 40 MHz (2 to 7 GHz).

POUER NETER

Yig Oscillator
@ 26 [
[ Bt

Disconnect W52
From AZS

g—4

Go To RF.2690 Continue

Instrument Level Troubleshooting 15
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ILT.2013  Check W52 for damage, deformation, or excessive RF
path loss.

Is W52 defective?

==y

Go To RF.2590 Continue

Replace W52 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.2015 Remove A6 from the synthesizer and disconnect W54

from A6. Inspect and test W54 for defects.
Is W54 defective?

=g

Go To A6.9000 Continue

Replace W54 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.2020 There is a high-loss path between the directional coupler
(A39) and the sampler (A6). This path includes two
hard lines (W54 and W51), a low pass filter (FL2), and
a 20 dB attenuator (AT3). The most likely failure is
a poor connection. Correct the faulty connection or
replace the faulty part (W54, FL2, W51). A less likely
option is that the 20 dB attenuator (AT3) is faulty.
Isolate and replace the faulty component and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

To check for excessive loss in a cable, filter, or
attenuator, connect the component input to a

16 Instrument Level Troubleshooting
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ILT.2030

ILT.2110

iLT.2111

ILT.2112

known-good signal for the frequency bands in question
(see the block diagram at the end of “Special Cases”)
and test the output. Over the frequency range of 2.0 to
8.0 GHz, the loss for a coaxial cable should be < 2.0 dB;
the loss for a filter should be < 4.0 dB and the loss of
the 20 dB attenuator should be 20 dB.

The most likely cause of this failure is A26, the YIG
oscillator (go to RF.2690.) If replacing A26 does not
resolve the problem, it is possible (but less likely}) that
A13, the YO driver assembly could be the cause. Go to
A13.9000 to replace Al3.

Does the adjustment (modulator offset and gain) fail
above 2 GHz?

a—= =g

Go To ILT.2115 Continue

Does the adjustment (modulator offset and ..z} fail
below 2 GHz?

==y

Go To ILT.2120 Continue

The problem is most likely the A10 assembly (it is
possible, however, that A24 and A38 are both faulty).

First go to paragraph A10.9000. If this does not fix the
problem, consider RF.2490, and/or RF.3890.

Instrument Level Troubieshooting 17
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ILT.2115

ILT.2120

ILT.2130

IL.T.2240

The problem is most likely either the A24 or the RF
cables connected to A24. It is possible, however, that the
A10 assembly may be the problem.

If A24 has not been replaced, go to RF.2490, otherwise
go to A10.9000.

The problem is most likely either A38 or the RF cables
connected to A38. It is possible, however, that the A10
assembly may be the problem.

If A38 has not been replaced, go to RF.3890, otherwise
go to A10.9000.

The most likely cause of this problem is the A10
assembly. If this assembly has not been replaced, go to
A10.9000. If this assembly has been replaced, consider
changing the AM modulator (RF.3890). Or, if the
problem exists only in low band, try changing low band
(RF.2490).

The most common problem with RF power is Joose

or damaged connectors and coax cables {especially

hard lines on the RF deck). If the instrument has
sudden drops in power above 10 GHz, check for fanlty
connections. Check all hard lines, making sure that none
of the cables are cross-threaded, canted, or damaged.
Check all connections from the YO (A26) to the RF
OUTPUT connector (J1).

Are all connections and cables good?

Go To ILT.2260 Continue

18 Instrument Level Troubleshooting
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ILT.2241

ILT.2242

IiLT.2245

ILT.2246

Does the instrument have low band (< 2 GHz), and does
the RF power problem exist only in low band?

g— =g

Go To ILT.2245 Continue

The problem is most likely the Jow band microcircuit
(A24). A less likely possibility is the amplifier/multiplier
(A28) in the HP 83621A/31A or the doubler (A32) in
the HP 83651A. Before continuing, check again for loose
or poorly seated connectors.

Has A24 been previously replaced?

g— =g

Go To RF.2490 Go To ILT.2257

Does the RF power problem exist only at
frequencies > 2 GHz?

=g

Go To ILT.2256 Continue

Is the synthesizer upper frequency limit 50 GHz?

==y

Go To ILT.2255 Continune

Instrument Level Troubleshooting 19
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20

ILT.2247

ILT.2248

ILT.2255

Does the RF power problem exist only when the A32
doubler is active (> 26.5 GHz for instruments with an
upper frequency limit of 50 GHz)?

=g

Go To ILT.2255 Continue

Loose connections or bad RF cabling can easily cause
problems at these frequencies. Check all cabling from
the amplifier/multiplier (A28) to the RF OUTPUT (J1).
If all RF cabling appears intact, the most probable cause
is the amp/doubler (A32).

Are the cabling and J1 intact?

3=y

Go To ILT.22¢0 Go Te RF.3290

The most probable fault is a loose cable between A30
and the R OUTPUT connector. Use the block diagram
to guide you in checking power levels between A30

and the RF OUTPUT connector. Then use the block
diagram to check the following items.

1. The RF OUTPUT connector.

2. The bridge detector (RF.3090).

3. The low power adjustment.

4. For abrupt power drop out only, amplifier /multiplier
adjustments.

5. The amplifier/multiplier (RF.2890).

6. If present, the amp/switch (RF.3390).

7. The amplifier /filter adjustments.

8. The amplifier filter (RF.2990).

Instrument Level Troubleshooting
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ILT.2256

IL.T.2257

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.

A general power level problem exists. The assemblies
that affect a broad band of frequencies start with the
bridge detector, and end with J1. If a power level
accuracy problem exists, it is possible that the A10
assembly (ALC) is faulty. There is no easy and effective
way to continue testing without additional equipment.
The following is a prioritized list of the most probable
causes:

1. For power measurement level accuracy only, the A10
assembly (A10.9000).

2. The RF QUTPUT connector.

3. Hard lines between the A30 assembly and the RF
OUTPUT connector.

4. The bridge detector (RF.3090).

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.

The most probable fault is a loose cable between A24
and the RF OQOUTPUT connector. Use the block diagram
to guide you in checking power levels between A30

and the RF QUTPUT connector. Then use the block
diagram to check the following items.

1. The RF OUTPUT connector.

2. The amplifier/multiplier (RF.2890) in the HP
83621A/31A and the amp/doubler (RF.3290) in the
HP 83651A.

. The amp doubler (RF.3290).

The bridge detector (RF.3090).

5. The amp/doubler (RF.3290) — HP 83651A only.

o G

Instrument Level Troubleshooting 21
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ILT.2260  Repair, reseat, or reconnect the cables as required and
continue with the performance tests or adjustments as
required.

ILT.2500 At this point, all adjustments related to the failing
performance test should have been successfully
completed. Select the first failing performance test and
go to the indicated paragraph.

Failing Performance Test Go to Paragraph
Internal Timebase Aging Rate A23.000
Frequency Switching Time IL.T.2670
Swept Frequency Accuracy ILT.2660
Power Flatness ILT.2695
Power Accuracy JLT.2695
Maximum Leveled Power ILT.2695
External Leveling A10.9000
Spurious Signals {Harmonics) ILT.2650
Spurious Signals (Line Related) ILT.2610
Spuricus Signals {Non-Harmonics) ILT.2630
Single Sideband Phase Noise TLT . 2640
CW Frequency Accuracy ILT.2700

ILT.2610  Line related spurs are spurious signals offset from the
carrier by multiples of the line frequency. If, for example
the line frequency is 60 Hz, line related spurs can occar
at 60, 120, 180, 240 Hz, and so on. The most prevalent
spur is the second harmonic.

b

The most likely cause of line related spurs is EMI
(electromagnetic interference) from other sources or
from poor grounding. EMI can occur as a result of

22 Instrument Leve! Troubleshooting



https://www.manualsplus.com/

ILT.2620

shielding degradation in the synthesizer due to damage
or faulty reinstallation of the top or bottom covers, or
the braided shielding. A faulty line filter (FL1) can also
cause spurs. Recheck the measurement and set up for
faulty grounds. Check the synthesizer shielding. Check
the environment for unusually strong line currents close
to the measurement.

If there is no likely external source, replace FL1. After
taking action, go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

The problem can be cansed by the A10 assembly (ALC)
or a microcircuit. Using the table below, go to the
indicated paragraphs.

Failing Frequency Go to
Rauge Paragraph
< 2 GHz only A10.9000 {ALC) or RF.2490 (fow band)
> 2 GHz only A10.9000 {ALC) or RF.3890 {AM modulator)
Above and below 2.3 GHz | A106.9000 (ALC)

Instrument Level Troubleshooting 23
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ILT.2630  There are two types of non-harmonic, non-line related

spurious signals (spurs):

® Crossing spurs. These are usually caused by poor

shielding, or by interaction between the YO loop phase

detector assembly (A5) and the sampler assembly
(A6). Another cause is 10 MHz or a harmonic of
10 MHz getting into the sampler assembly. Check

shielding, grounds, filtering on the A6 assembly, and

cable routing.

m Fixed offset spurs. These are the most common spurs.

They appear at a fixed offset from the carrier.

The following table lists the most common offset spurs,

the their possible causes.

Note If the fault is only in low band, the low band
microcircuit (A24) is also a possible cause.

Offset from Carrier

Most Likely Fault

60 kHz

Grounds, connections and shielding,
Al8, A17, A18

120 kHz

Al6, A17, A18

20 or 40 kHz

A3, A6 shielding/filtering

125 kHz

A4 API adjustment, shielding,
filtering; possibly reference
shielding, filtering.

Random Low Frequency

Fan (B1)

10 or 20 MHz

Routing of cables to and from A7.
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These problems are very difficult to isolate, and require
patience. Often, the quickest and most economical way
to isolate a problem is to substitute modules.

After taking action, go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.2640 Poor grounds or shielding problems in either the
environment or the measurement system can produce
what looks like a failure in phase noise measurements.
Another common source of phase noise is physical
vibration. When you are sure that the measurements
accurately reflect a failure, refer to the following graph.
Locate the failed frequency on the graph and go to the
paragraph shown for that frequency. Note, if your failure
is between 100 Hz and 1 kHz, check frequencies above
and below the failure. If the frequencies below 100 Hz
are failing or are close to failing, go to A7.9000. If the
frequencies above 1 kHz are failing or are close to failing,
go to A6.9000. In the synthesizer, phase noise is usually
concentrated at one of three carrier offsets. Failures
of phase noise at these offsets have fairly predictable
causes. Before you change a module, check the phase
noise measurement system.
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Note i H the fault is only in low band, the low band

ﬁ microcircuit (A24) is also a possible cause (RF.2490).

GO TO A7.9000

GO TO AB.8000

GO

1O RF.28%0

GG TO A13.8000

100Hz 1KHz 10KHz 100KHz

OFFSET FROM CARRIER

These problems are very difficult to isolate, and require
patience. Often, the quickest and most economical way
to isolate a problem is to substitute modules.

After taking action go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.2650 Periorm a full user calibration:

1. Press
2. Select

If the problem still exists, continue. In general, .
troubleshoot harmonics using the block diagram. Go
from the RF OUTPUT (J1) to each of the active RF
devices (A24, A26, A28, A29, A38 and, with options,
A32 and A33). Use the ALC menus to help control the
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ILT.2660

ILT.2670

level during a measurement. Pay attention to the bands
in which the problem appears. Use the table below to
help isolate the problem.

Failing Data Points Most Likely Causes

< 2 GHz only Low band microcircuit {A24}

> 200 GHz Doubler/amp {A32)

AR Other Cases YO (A26), amp/multiplier (A28},
AM modulater {A38), and
amp/detector {A29)

After taking action, go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

The most likely cause is the YO driver assembly (go to
A13.9000), the next possibility is YO assembly (go to
RF.2690).

After taking action, go to the troubleshooting foldout,
block 1 (located just prior to the “Special Cases” tab).

‘The most likely faults are listed below:

1.

2.

3.

The most likely fault is the measurement setup.
Check the setup.

Check the calibration constants (listed in the Service
manual). Pay special attention to the following
calibration constants:

a. Lock dwell time.

b. Max phase lock wait.

if an unlock message appears, press (PRESET J (SERVICE)
. The following is a prioritized list.
Find the first one that applies.

a. REF UNLOCK: go to AT.9000.

b. SAMPLER UNLOCK: go to A6.5000.
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c. FRACN UNLOCK: go to A4.9000.
d. YO UNLOCK: consider the following, in the order
listed.
i. A6: go to A6.9000.
ii. A5: go to A5.9000.
iii. Al3: go to A13.9000.
iv. A26: go to RF.2690.
e. HET UNLGCK: go to RF.2490.
4. The microprocessor may cause the fault, go to
A15.9000.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.

ILT.2695 The diagnostics already performed are probably
more accurate than the remaining procedures. These
procedures may not be able to identify the failed
assembly. This is particularly true when a specification
has only marginally failed. Before continuing, verify all
RF cable connections on the RF deck. If no problems
are found, go to 1LT.2240.
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ILT.2700

REAR PANEL

WHZ oUTPUT

10MHz & 10Hz

L

Continue Go To ILT.2T10

ILT.2701 The 10 MHz standard is out of tolerance. Perform
the “10 MHz Standard” adjustment (see the Service
manual). If the 10 MHz output is still out of tolerance
after performing the adjustment, go to A23.000 and
replace the 10 MHz standard assembly.

ILT.2710  If the 10 MHz standard is within tolerance but the CW
accuracy is not, an undetected failure must also be
present. Look for unlock indicators and investigate the
sampler and fractional-N assemblies.
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A~

ILT.3000 Select the first faulty 1/O port listed below.
Failing Input or Qutput Go to Paragraph
Display Qutput ILT.3010
Keyboard Input ILT.3020
RF Cutput ILT.2240
External ALC Input TET. 3060
Rear Panel Source Module Interface ILT 3070
Front Panel Source Module Interface ILT . 3080
HP-1B Input,Cutput ILT 3080
10 MHz Ref Input T.3100
10 MHz Ref Gutput ILT.3110
Trigger Input ILT.3120
Sweep Output iLT.3200
V/GHz Output ILT.3300
Stop Sweep Input, Cutput ILT.3400
Z-Axis Blanking, Markers Qutput ILT.3500
Trigger Output ILT.3600
Auxiliary Interface ILT.3700
Rear Panel HP-IB Address Switches ILT.3860

ILT.3010 I the display is dim and flickering, check the dim
display option: Press SYSTEM and select
E Repeatedly select 1
toggle this attribute.
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ILT.3011

Does the problem remain when you toggle

g

Done Continne

The remaining display problems are most likely one of
the following:

u Cosmetic fault. The display appearance is fuzzy, varies
in brightness from segment to segment, or another
superficial characteristic is questionable. Replace the
display (go to A21.9000).

w The display takes a long tlme to update, and
UNLOCK flashes in ress

and selec The following is a
prioritized list. Find the first one that applies.
1. REF UNLOCK: go to A7.9000.
2. SAMPLER UNLOCK: go to A6.9000.
3. FRACN UNLOCK: go to A4.9000.
4. YO UNLOCK: consider the following, in the order
listed:
a. A6: go to A6.9000.
b. A5: go to A5.9000.
c. A13: go to A13.9000.
d. A26: go to RF.2690.
5. HET UNLOCK: go to RF.2490.

w If the display updates slowly, examine {and modify, if
required) calibration constant #554 using the following
procedure:

Press {PRESET ) (SERVICE}.

Select -
Press (55) (e

Calibration constant #554 should be set to 245. If it is
not, continue with the following:
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EEn)

m The display has an intermittent fault such as going
blank, or unintelligible characters displayed. Possible
failures include the following:

1. Display (A21).
2. Front panel processor (A3).
3. Cables (W1, W3, W4).

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of
“Special Cases”) to troubleshoot this problem.
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ILT.3020 Keyboard problems are most likely one of the following:

a The display takes a long time to update, and
UNLOCK flashes in the display Press
and selec The following is a
prioritized list. Find the first one that applies.

1. REF UNLOCK: go to A7.9000.
2. SAMPLER UNLOCK: go to A6.9000.
3. FRACN UNLOCK: go to A4.9000.
4. YO UNLOCK: consider the foliowing, in the order
listed:
a. A6: go to A6.9000.
b. A5: go to A5.9000.
c. Al3: go to A13.9000.
d. A26: go to RF.2690.
5. HET UNLOCK: go to RF.2490.

m Cosmetic fault. The appearance, or another superficial
characteristic, is questionable. Replace the keyboard
(go to A1.9000).

u The keyboard has an intermittent fault. Possible
failures include the following:

1. Keyboard (Al).
2. Front panel processor (A3).
3. Cables (W3, W5).

m I the display updates slowly, examine (and modify, if

required) calibration constant #554 using the following

procedure:
Press (PRESET } (SERVICE).
Select

Press (£50) (ENTER)

Calibration constant $#554 should be set to 245. If it is
not, continue with the following:

Select .
Press .
Selec

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.3060 Check the continuity from the front panel external ALC
input (rear panel for option 004} to the end of W9
{connects to A10J4).

VOLTHETER

DUAL. MODULATOR

g
]

Continne Go To A10.9000

Disconnect W32
From A38

ILT.3061 Replace the cable (W9) that connects the front
panel external ALC input to A10J4, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3070 Using either an oscilloscope or a voltmeter, check the
following voltages at the front panel SMI connector.

Location Measurement
Pin 7 +5.2 Vde
Pin 5 4+15.0 Vde

Pin 10,18,19,20 |TTL High
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Did all voltages pass?

=g

Go To A2.9600 Continue

ILT.3071 Perform the following setup:

1. Press (PRESET).
2. Press (SWEEP TIME ) {10.0) (SEC).

Using either an oscilloscope or a voltmeter, check the
following voltages on the front panel SMI connector.
Note that pin 12 is a sweep ramp. To adjust the sweep
ramp, change the instrument sweep time (if you use an
oscilloscope, try a sweep time of approximately 100 ms).

TLocation Measurement
Pin 15 -15 Vde
Pin 6 +8.0 Vdc

Pin 12 Sweep Ramp (0 to 10.0V)

Did all voltages pass?

==

Go To ILT.3075 Continue
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ILT.3072 Measure on the center pin at each end of the cable.

FRONT PANEL

SMI CONNECTOR w10

Continne Go To IET.3074

ILT.3073 Replace the cable (W10) that connects the front
pane] SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3074  Although the problem has not been isolated, the
following are possible:

u The front panel SMI (A2) is faulty.

m W2 is faulty (connects A2 to the motherboard).

w The ALC assembly (A10) is faulty. This is true if
leveling is the problem.

® The source module used with the synthesizer is faunlty.
To confirm this, either use the rear panel SMI, or
substitute a new source module or synthesizer.

m A remote possibility exists that the motherboard
(A22) is fanlty.

If these alternatives do not fix the problem, use the
imstrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.3075

ILT.3080

ILT.3081

Either the front panel SMI (A2) or the ribbon cable
(W10) is faulty. Inspect the ribbon cable. Replace

the A2 assembly or W10, as required, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

Using either an oscilloscope or a voltmeter, check the
following voltages at the rear panel SMI conmnector.

Location Measurement
Pin 7 +5.2 Vdc
Pin 5 +15.0 Vdc

Pin 10, 18, 19, 20 1 TTL High

Did all voltages pass?

=g

Go To A19.9000 Continae

Perform the following setup:

1. Press (PRESET).
2. Press (SWEEP TIME) (10) (SEC).

Using an oscilloscope or a voltmeter, check the following
voltages on the rear panel SMI connector. Note that pin
12 is a sweep ramp. To change the sweep ramp, change
the sweep time (using an oscilloscope, try a sweep time
of approximately 100 ms).
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Location Measurement

Pin 15 —15 Vdec

Pin 6 +8.0 Vde

Pin 12 Sweep Ramp (0 to 10V)

Did all voltages pass?

g

Go To ILT.3685 Continue

ILT.3082 Measure at the center pin at each end of the cable.

REAR PANEL
SMI CONNECTOR Wa3

Continue Go To ILT.3084
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1L.T.3083

ILT.3084

ILT.3085

ILT.3090

Replace the cable (W23) that connects the rear

panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 {located just prior to
the “Special Cases” tab).

The problem is not isolated, but the following are
possible failures:

m The rear panel SMI (A19) is faulty.

® W31 is faulty (conmects A19 to the motherboard).

m The ALC assembly (A10) is faulty. This is true if
leveling is the problem.

m The source module used with the synthesizer is faulty.
To confirm this, try to use the front panel SMI, or
substitute either a new source module or synthesizer.

m A remote possibility exists that the motherboard
(A22) is faulty.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases™) to troubleshoot this problem.

Either the rear panel SMI (A19) or the ribbon cable
(W23) is faulty. Inspect the ribbon cable. Replace the
A19 assembly or W23, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases™ tab).

HP-IB problems involve a ribbon cable and one of three
assemnblies. The assemblies are listed below from most
to least likely to fail. First, run the HP-IB port self-test
that follows. H this self-test fails, the CPU assembly
{A15) is the most likely failure. If this test passes,
change the assemblies in the order listed.

1. Ensure that nothing is connected to the HP-IB
connector.

2. Press {(PRESET } {SERVICE].
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ILT.3100

3. Select

4. Press
5. Select

Most likely failures:

1. An excessive length of HP-IB cable. (The
specification for length of HP-IB cable is no more
than 2 meters per instrument and a maximum of 20

meters. Exceeding this length may lock up the data
bus.)

2. The rear panel SMI (A19).

3. The CPU assembly {(A15).

4. The ribbor cable W23 {connects A19 to
motherboard).

5. There is a remote possibility of a motherboard (A22)
fault.

If these alternatives do not fix the problem, consult
“Special Cases” to troubleshoot this probiem.

Check the continuity from the rear panel 10 MHz input
to the end of W16 {connects to A7J1).

DIGITAL YOLINETER 10MH2

[ N ]

LI AT

Continue Go To TLT.3102
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JLT.3101 Replace W16 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3102

Disconnect the exti.

ref. from the rear

panel 10MHz REF
INPUT

Continue Ge To A7.9000

ILT.3103  Correct the reference into the rear panel. If 2 problem
still exists, refer to the instrument block diagram
(located at the end of “Special Cases”) to troubleshoot
this problem.
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iLT.3110

REAR PANEL

O0dBm to 10dBm l@

FReauency coumrer T My OUTPUT
~J

M

L

Go To ILT.3112 Ceontinue

ILT.3111  There does not seem to be a failure. The rear pane!
output should be 10 MHz at approximately 0 dBm.
If a problem still exists, refer to the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot this problem.
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ILT.3112

Disconnect W19~
from A7JS

1OMiHz REF
OUTPUT

Go To AT.9000 Continne

ILT.3113 Replace W19, the coaxial cable that connects ATJ5 to
the rear panel, and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3120 Before continuing, be sure that auto sweep operates
correctly. If it does not, restart troubleshooting at
ILT.000.

Measure the resistance between the TRIGGER INPUT
and XA15J1-61.

Is the resistance > 90 and < 110Q7

a— g

Go To ILT.3140 Continue
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ILT.3121  Perform the following setup:

1. Press SWEEP
2. Select

3. Press (SWeEP TIME) (5) ( EC)

REAR PANEL

OIGITAL VOLTHEYER
o ——
k: g gp— —‘ 1
"'“m---u»--‘-" PEETETI T & p - é ﬁ

Go To A15.9000 Continne

ILT.3122  Is the front panel SWEEP indicator flashing and do you
have a front panel?

=g

Continue Go To A15.9000
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ILT.3123

iLT.3124

ILT.3125

Perform the following setup:

m Connect a function generator to the rear panel trigger
input.

m Set the function generator for a 10 Hz, TTL square

wave.
m Observe the SWEEP QUTPUT on the rear panel.

REAR PANEL

DIGITAL VOL.TNETER

OV to 10V RAMP

]

Go To ILT.3150 Continue

Does your instrument have a front panel with a display
and is the front panel SWEEP indicator flashing?

=g

Go To ILT.3170 Continue

The trigger and sweep output seem to be working. If an
undetected failure exists, look at the instrument block
diagram (located at the end of “Special Cases”). The
assemblies most intimately tied to the trigger input and
sweep output are the sweep generator assembly (Al4)
and the CPU assembly (A15).
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ILT.3140

ILT.3141

ILT.3142

ILT.3150

Measure the resistance between A22J8-41 and
XAl15J1-61,

Is the resistance > 2Q7

=g

Go To ILT.3160 Continue

There is an open on the motherboard between A22J8-41
and XA15J1-61. Verify this with an ohmmeter, Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Measure the resistance between SWEEP QUTPUT and

XA14J2-4.
Is the resistance 90 to 110027

=g

Coniinue Go To A14.9000
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ILT.3151

ILT.3152

ILT.3153

ILT.3160

Measure the resistance between A22J8-31 and XA14J2-4.

Is the resistance > 267

==

Go To ILT.3160 Continue

There is an open on the motherboard between A22J8-31
and XA14J2-4. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

==y

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A fault exists in either the rear panel SMI (A19) or

the ribbon cable W31. Inspect W31. Replace the rear
panel SMI (A19) or W31, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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ILT.3170  Perform the following setup:

Press (PRESET) (START) (5] (GHz).

Press D)

Press G

Press (SINGLE).

To make the measurement repeatedly, press (SINGLE).
A TTL should be present that goes low for about 5
seconds, then high, each time you press (SINGLE).

YOLTTETER SYNTHESIZER NOTHERBOARD

,&:@m\
:;-:—“:::::E:Z 3o
Ssec TIL LOW,
THEN TTL HIGH
(LSWPLED) %

SR R

FRONT OF IMSTRUMENT

| —

Go To A14.9000 Continue
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ILT.3171 Repeatedly press (SNGLE). You should see a 5 second

TTL low.
YOLTRETER SYNTHESIZER HOTHERBORRD
¥ Ssec TIL LOW 77—
50 m z
[ az202 |

U8 pupEoN CABLE CONNECTOR |

FRONT OF INSTRUMENT

1

Continue Go To ILT.3190

ILT.3180 There is an open on the motherboard between XA14J2-7
and A22J2-34. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

gy

Go To A22.9000 Continue

ILT.3181 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.3190 There is a fauit associated with the front panel processor
assembly (A3), keyboard (A1), or the interconnecting
cables W3 (motherboard to A3) or W5 (A3 to Al).
Either check the ribbon cables, replace the appropriate
assemblies, or both. If these alternatives do not fix the
problem, use the instrument block diagram (located at
the end of “Special Cases”) to troubleshoot this problem.

ILT.3200 Perform the following setup:

1. Press (PRESET) (START) (5) (GHiz)-
2. Press G
3. Press (SWEEP TIME) (160) (msec).

You should see a 100 msec, 6.0 to 10.0V ramp.
OSCILLOSTOPE

REAR PANEL

1oV _'2"5?5'
ovl, =553 O
= J 00

e rr verr wlew OUTPUT

OV to +10vV RAMP

Go To ILT.3202 Continne

ILT.3201 Nothing seems to fail. If an intermittent or non-linear
sweep output failure exists, the most likely failure is the
sweep generator assembly (A14). Less likely failures are
the rear panel SMI (A19), and the ribbon cable (W31).
If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.3202

05LILLOSCOPE

SYNTHESIZER MOTHERBAARD

RIBHON CABLE CONMECTOR

&0 2
A2248

5a T i

REAR OF IWSTRUMENT

}

Go To ILT.3160

A——l
AS SET

Continue
ILT.3203
0SC14LOSCOPE
gt | paguny SINTHESIZER MOTHERBOSRD
g | oeral i - Q)
E L) 600
AS S =

ET
‘ l : FRONT OF INSTRUMENT

Go To A14.9000
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ILT.3204 There is an open on the motherboard between XA14J2-4
an A22J8-31. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

Go To A22.9000

i

Continue

iLT.3205 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3300 Turn the power switch to standby and remove the
multiplier /filter driver assembly (A12). Inspect the DIP
switch on the A12 assembly. The switch should be set as
indicated in the table below.

Upper Freqg Limit | Switch 1 | Switch 2§ Switch 3 | Switch 4{Switch 5
< 15.0 GHz= Closed Closed Closed Closed Open
15.0 to 30.0 GHz Open Open Closed Closed Open
> 30.0 GHz Open Open Open, Open Open

Are any of the switches set incorrectly?

Go To ILT.3301

4

Continue

Correct the switch settings, reinstall A12, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).
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ILT.3301 Perform the following setup:

1. Press {PRESET } (SWEEP_TIME).

Press (5) (sEC).

Observe the Volts/GHz out the rear panel.

The scaling of the ramp can be 1, 0.5, or 0.25 V/GHz.
See the following table.

Ll

Upper Frequency| Scaling
Limit {(GHz)} {Velis/GHz

<15 1.0
15 to 30 0.5
> 30 0.25

3 REAR PANEL

1 [utal

¥°37d

34O
IS==22 9V r———@
-— verr WS/GHZ
Ssec

Go To ILT.3303 Continue

ILT.3302 Nothing seems to be wrong with the Volts/GHz
© output. If there is an undetected fault, the most likely
source is the multiplier /filter driver assembly (A12).
If the problem still exists, go to “Special Cases” to
troubleshoot this problem.

instrument Level Troubleshooting 53



https://www.manualsplus.com/

ILT.3303

Upper Frequency Scaling
Limit (GHz) |Volts/GHzx

<15 1.0
15 to 30 05
> 30 0.25
OSCILLOSCOPE Disconnect W27
—rm From A1201
=> f=o]
Et i fﬁéggo
A ooo
e VERT ‘
5sac A1201
REAR
PANEL @
I VOLTS/GHz
Go To A12.9000 Continue

ILT.3400

Replace W27 (connecis A12 to the rear panel
Volts/GHz), and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Perform the following setup:

1. Press (PRESET ) (SWEEP TIME ).
2. Press (30) (SEC).

Alternately short to ground and open the rear panel
STOP SWEEP IN/OUT center conductor. Observe the
SWEEP QUTPUT at the rear panel with a voltmeter;
if the instrument has a front panel with a display and
keyboard, observe the SWEEP indicator on the front
panel. When the center conductor is shorted to ground,
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1LT.3401

the SWEEP OUTPUT should stop sweeping and the
front panel SWEEP indicator should be off; when
the center conductor is not shorted to ground, the

output should sweep, and the indicator should be on {or
blinking).

Does the STOP SWEEP IN/OUT properly control
the rear panel SWEEP OUTPUT and the front panel
SWEEP indicator?

a— =g

Go To ILT.3405 Continue

Press (Sweep TiME) (2) (SEC). You should see a TTL high
with a short TTL low every 2 to 3 seconds.

SGILLOSCOPE

XTI REAR ?ANE]..
4 TTL =§§ oo
4 ACTIVITY

g O
GO0 @
ven ’ WP SWEEP IN/OUT

=

Go To A14.9000 Continue

instrument Level Troubleshooting 55



https://www.manualsplus.com/

56

ILT.3402

ILT.3405

ILT.3406

The rear panel STOP SWEEP IN/OUT seems to be
working properly. If an undetected problem exists,
consider replacing the sweep generator assembly
(A14.9000). Otherwise, use the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot this problem.

Identify XA14J2-36. Alternately short to ground and
open the XA14J2-36. Observe the SWEEP OUTPUT

at the rear panel with a voltmeter; if the instrument

has a front panel with a display and keyboard, observe
the SWEEP indicator on the front panel. When the pin
is shorted to ground, the SWEEP OUTPUT should

stop sweeping and the front panel SWEEP indicator
should be off; when the pin is not shorted to ground, the
output should sweep, and the indicator should be on (or
blinking).

Does XA14J2-36 properly control the front panel
SWEEP indicator?

a—"op

Go To Al4.9000 Continae

Identify A22J8-35. Alternately short to ground and open
A22]8-35. Observe the SWEEP QUTPUT at the rear
panel with a voltmeter; if the instrument has a front
panel with a display and keyboard, observe the SWEEP
indicator on the front panel. When the pin is shorted to
ground, the SWEEP QUTPUT should stop sweeping
and the front panel SWEEP indicator should be off;
when the pin is not shorted to ground, the output should
sweep, and the indicator should be on (or blinking).

Instrument L.evel Troubleshooting



https://www.manualsplus.com/

ILT.3407

Does A22J8-35 properly control the front panel SWEEP
indicator?

Lk

Continue Go To A19.9000

There is an open on the motherboard between
XA14J2-36 an A22J8-35. Verify this with an ohmmeter.
Is jumpering an acceptable repair?

==

Go To A22.9600 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.3500

Perform the following setup:

1. Press (PRESET).

2. Press (sweep Time} (5] (Sec) (SINGLE).

3. Press {GHz).

4. Press (eHz).

5. Checking the Z-AXIS BLANK/MKRS on the rear

panel, repeatedly press (SINGLE).
a. While not sweeping = TTL high.

b. During sweep = TTL low.

REAR PANEL

BIGETAL VOLTNETER '\'
I ——

ILT.3501

'\?I*;AXIS BLANK/MKRS

Go To ILT.3505 Continue

The rear panel Z-AXIS BLANK/MKRS seems to be
working properly. If an undetected problem exists,

consider replacing the sweep generator assembly
(A14.9000).

Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.3505

ILT.3506

Checking XA14J1-78, repeatedly press (SINGLE).

m Not sweeping = TTL high.
» During sweep = TTL low.

VOLTRETER
SYNTHESIZER MOTHERBOARD

DGO OGRASD.
coeass « DO
cunaooooOgsEAD

FRONY OF INSTRUMENT

L

a 4

Go To Al14.9000 Continue

Checking A22]8-37, repeatedly press (SINGLE).

m Not sweeping = TTL high.
» During sweep = TTL low.

SYNTHESIZER NOTHERBOARD

RIBRON CABLE COMNECTOR 2

qosmacanc- - §
anaase « QF

80

58 i

37

REAR OF INSTRUMENT

Continue Go To IET.3160

Instrument Level Troubleshooting 59



https://www.manualsplus.com/

ILT.3507 There is an open on the motherboard between
XA14J1-78 and A22J8-37. Verify this with an
ohmmeter. Is jumpering an acceptable Tepair?

=g

Go To A22.9000 Continue

ILT.3508 Install a jumper and go to the ‘Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab}.

ILT.3600  Press (PRESET). Check for a negative going TTL pulse at
the TRIGGER OUTPUT connector on the rear panel.

GSG1ILLO0SCOPE

REAR PANEL

\\TRIJGGER OUTPUT

_ 1

Continue Go To ILT.3605
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ILT.3601  Press (PRESET). Check for a negative going TTL pulse at

Al412.
05CELLOSCOPE Disconnect W28
From AlWJ2
wa8
REAR
PANEL @
TRIGGER
QUTPUT

Go To A14.9000 Continue

Replace W28 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3605 The rear panel TRIGGER OUTPUT seems to be
working properly. If an undetected problem exists,

consider replacing the sweep generator assembly
(A14.9000).
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ILT.3700

ILT.3701

Press (PRESET). Using an oscilloscope, check for
TTL levels at the following points on the rear panel
AUXILIARY INTERFACE connector. If a failure occurs

(there is no TTL activity on one or more of the lines), go ;

to the indicated paragraph.

Note: Some of these signals move very slowly.

Pin Go to
Number j Paragraph
2 ILT.3710
5 ILT.3720
12 ILT.3730
15 ILT.3740
24 A19.2600

If no failure occurs, continue with ILT.3701.

Perform the following setup:

1. Press (START SWEEP) (3) (GHz).
2. Press (SToP SWEEP) (7) (GHz).

Check for a 0 to 10V ramp at pin 18 of the AUXILIARY
connector.
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ILT.3702

OSCILLOSCOPE AUXILLIARY INTERFACE

13
1 25 “QQ‘Q
cHetes Sq
e REAR PANEL Seoeliy
= -] 18 S

|

Q00
LJ
AS SET

1

Go To ILT.3760 Continne

Locate pin 5 on the auxiliary interface. Alternately
short to ground and open pin 5. Observe pin 18 with a
voltmeter; if the instrument has a front panel with a
display and keyboard, observe the SWEEP indicator
on the front panel. When pin 5 is shorted to ground,
the output at pin 18 should stop sweeping and the front
panel SWEEP indicator should be off; when the pin

is not shorted to ground, the output at pin 18 should
sweep, and the indicator should be on {or blinking).
This is the stop sweep line that connects to the rear
panel BNC of the same name.

Did the sweep stop and start as described?

g— =g

Go To ILT.3202 Continue
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ILT.3703

ILT.3704

Locate pin 15 on the auxiliary interface. Alternately
short to ground and open pin 15. Observe pin 18 with
a voltmeter; if the instrument has a front panel with a
display and keyboard, observe the SWEEP indicator

on the front panel. When the pin is shorted to ground,
the output at pin 18 should stop sweeping and the front
panel SWEEP indicator should be off; when the pin

is not shorted to ground, the output at pin 18 should
sweep, and the indicator should be on (or blinking).
This is the LQSS signal, used to synchronize the A4
assemblies in systems that have more than one HP 8360
series synthesized sweeper.

Did the sweep stop and start as described?

=y

Go To ILT.3405 Coniinue

Most (but not all) auxiliary inputs and outputs have
been checked. The remaining faults will appear to be
synchronization problems related to having multiple
HP 8360 series sweepers in a system, or problems with
markers.

Are you sure the instrument has an auxiliary interface
problem?

=g

Done Go To A19.9000
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ILT.3710  Press and check for TTL activity.

ASCILLOSCOPE
REAR PANEL

i m %;E“::
1 ACTIVITY gag O
Q00 @
verr ' Z-AXIS BLANK/MKRS

]

Go To ILT.3501

ILT.3720 Press and check for TTL activity.

GSCILLOSCOPE
REAR PANEL

]
Go 9.9000

Go To ILT.3400
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ILT.3730  Check for TTL activity at J8-36 on the motherboard.

m:l.mm

mﬂﬂﬂa
%
Q00
REAR OF INSTRUMENT

Coutmue Go To A19.2000

SYNTHESIZER NMOTHERBAARD

ILT.3731 Check for TTL activity at XA14P2-37 on the
motherboard.

GSCILLOSCOPE

SYNTHESIZER MOTHERBOAAR

REAR OF INSTRUMENT

Go To A14.9000 Continue
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ILT.3735 There is an open on the motherboard between A22J8
and XA14J2-37. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

ILT.3736 Repair the open between J8-36 and XA14P2-37, and go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

ILT.3740 Check for TTL activity at J8-39 on the motherboard.

SYNTHESIZER NOVHERBORRO

FRONT OF INSTRUMEMT

Continue Go To A19.9000
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ILT.3741

ILT.3745

ILT.3746

Check for TTL activity at XA14P1-68 on the
motherboard.

OSCILLOSCOPE

SYRTHESIZER RUTHERBOARD

FRONT OF INSTRUMENT

| U

Go To A14.9000 Continue

There is an open on the motherboard. Is jumpering an
acceptable repair?

oy

Go To A22.9800 Coxntinne

Repair the open between J8-39 and XA14P1-68, and g0
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).
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ILT.3800

The rear panel HP-IB switch controls the instrument
language and address. Check the following list for
possible solutions to the problem:

& To control the language from the front panel, the
language portion of the HP-IB switch must be set to 7
(binary 111).

m For instruments using SCPI, set the language part of
the switch to 0 (binary 000).

m For instruments using Analyzer language, set the
switch to 1 (binary 001). If the instrument is used
with HP 8510 systemns, either set the language part
of the switch to 1 or set the language to Analyzer
language at the front panel. This also applies to
systems that depend on HP 8340/8341 compatibility.

m For instruments using CIIL, either set the switch to
2 (binary 010), or set it to 7 (binary 111) and set the
language to CIIL at the front panel. This language is
an option.

u For MSIB instruments (including option H10), set the
switch to 3 (binary 011). This cannot be set from the
front panel.

m Concerning the address switches, the HP 8510 (and
other systems) assume that the HP-IB address is 19
(binary 10011).

Did any of these suggestions fix the problem?

==y

Go To A19.9000 Done
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ILT.4000

Each function has a most likely assembly or group of
assemblies responsible for an undefined fault. Most of
these faults are microprocessor control type faults, and
often point to the CPU assembly (A15). The circuitry
has been previously exercised by the self-tests. The
functions listed below are primarily microprocessor
manipulations of the previously tested hardware. Also
use the block diagram (located at the end of “Special
Cases”) for further assistance.

m Power level functions:

o RF on/off does not function property: go to
ILT.3052.

o Power sweep does not function: go to A15.9000,
possibly A14.9000.

o Unable to set power slope: go to A15.9000.

o Unable to uncouple the attenuator: go to A15.9000
or A20.9000.

2 Unable to set up/down power size: go to A15.9000.

m Setting frequencies (start, stop, CW, etc.):
o Unable to set up/down size: go to A15.9000.
© Unable to set frequency offset: go to A15.9000.

o Unable to set frequency multiplier: go to A15.9000.

u Unable to control marker functions: go to A15.9000,
possibly A14.9000.
w Sweep function control:
o List function does not work properly: go to
A15.9000.
o Unable to control one of the following:
m Step size: go to A15.9000.
m Step points: go to A15.9000.
m Step dwell: go to A15.9000.
m Step sweep trigger: go to A15.9000.
O Sweep ramp functions improperly: go to A14.9000.
u Frequency list does not work properly:
0 For frequency changes greater than 500 MHz, if
unleveled or unlock indicators appear, try the
amp/multiplier adjustments.
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o For all other cases, A15 is the most likely cause of
failure. Go to A15.9000 to replace Al5.

m Fast sweep time problems (< 100 ms sweep time): Do
the YO or amp/multiplier adjustments (see the Service
manual).

w Slow sweep time problems (> 5s sweep time): Do the
YO or amp/multiplier adjustments (see the Service
manual).

m Unable to properly control single sweep or manual
sweep:

o Single sweep: If you cannot control single sweep, go
to A15.9000. If you can control single sweep but
the RF signal deteriorates badly, you may need to
adjust the amp/multiplier, amp/filter, or YO. Go to
the Service manual.

o Manual Sweep: go to A15.9000. If the rotary knob
is not functioning, replace only the RPG (rotary
pulse generator).

m Unable to use trigger sweep: go to A15.9000.

& Trigger out delay does not work: First replace the A15
assembly (go to A15.9000). If the problem remains,
replace the Al4 assembly (go to A14.9000).

» Save/recall registers do not function properly:

o K you are unable to save or recall registers: go to
A15.9000. '

o If the save/recall registers are lost when power
is turned off, then replace the battery on Al5
(A15BT1). If the battery has already been replaced,
go to A15.9000.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases™) to troubleshoot this problem.
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S P
ILT.5000

To continue, you will need either the front panel
emulation software for the HP 8360 series synthesizers,
or a substitute front panel. Refer to “Automated Tests”
in the Service manual for the software and instructions,
Refer to “Replaceable Parts” in the Service manual for
substitute front panel ordering information. Start the
front panel emulation software, or install a substitute
front panel.

If the front panel emulation software or substitute front
panel is operational, go to ILT.103. I not, use the
following information to determine the next step:

m If you used a substitute front panel but it didn’t work,
restart troubleshooting with that substitute front
panel installed (go to ILT.000).

a If you used the front panel emulator program (part of
the “Service Support Software”) but it didn’t work, go
to ILT.6810.

L T
ILT.6000

Replace RPG1 and go to the Troubleshooting Foldout,
block 1 {located just prior to the “Special Cases” tab).
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ILT.6500 Does your instrument have a front panel display and

keyboard?
il
Go To ILT.6810 Continue

ILT.6501 Does the instrument display
#xk POWER SUPPLY FAILURE ##* 7

=g

Continue Go To ILT.6860

ILT.6502 Does the instrument display
*x%% CHECK INSTRUMENT x*xx* 7

=g

Continue Go To TLT.6811

ILT.6504 s the display blank, nearly blank, or unintelligible?

~

3

Continue Go To ILT.6805
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ILT.6505

ILT.6506

ILT.6507

ILT.6508

ILT.6800

Is the keyboard unresponsive?

=g

Continue Go To ILT.6805

Is the front panel red INSTR CHECK light on?

=g

Continue Go To ILT.6811

Does the display appear correct except for missing
segments?

3=y

Continae Go To ILT.6800

Since these tests could not isolate the problem, go to
“Special Cases” and continue troubleshooting.

The most likely cause for this failure is the display

(A21.9000), but the front panel microprocessor asserbly
{A3.9000) could also be at fault.

If these alternatives do not fix the problem, use the

instrument block diagram (located at the end of “Special

Cases”) to troubleshoot this problem.
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ILT.6805

IL.T.6806

ILT.6810

Perform the following:

1. Set the line power switch to STANDBY.

2. Remove the front panel (refer to the disassembly
procedures as needed).

. Reseat all ribbon cables on the front panel.

4. Reseat all ribbon cables connecting the front panel to

the motherboard.
5. Replace the front panel on the instrument.
6. Set the line power switch to ON.

o

Is the keyboard or display problem still present?

=g

Continue Go To ILT.6810

The problem has apparently been solved by reseating
the cables and reassembling the front panel. Restart
troubleshooting at ILT.000.

Do the following:

1. Turn the line power switch to ON.

2. Check the indicators on the top edge of A16 for the
following:
a. Check that all eight green indicators are on.
b. Check that all red indicators are off.

Are all A16 indicators correct?

==

Go To ILT.6868 Coniinue
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ILT.6860

ILT.6861

SYNTHESIZER HOTHERDORRD

+13.0 teo
== +15.0Vdc

+13.6Vdc

FRONT OF [NSTRUMENT

Continue

Go To Al16.000

SYRTHESIZER NOTHERBORRD

FRONT OF INSTRUMENT

U

Go To A16.1000

Go To A16.000
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ILT.6900 The most likely cause for this failure is the keyboard
assembly (A1.9000), but the front panel microprocessor
assembly (A3.9000) could also be at fault.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.7000

Recall the calibration constants from EEPROM.

1. Press (PRESET } (SERVICE].
2. Select

View calibration constant #463 (hardware configuration)
again:

If a password is set, you must know it to do this step.

1. Press (PRESET) (SERVICE).
2. Select

3. If ENTER PASSWORD: 0 appears on the top line of the
display:
a. Enter the password.
b. Press

C. Select

5. Press (165) (ERTER).
6. Note the value of calibration constant #463.

Compare it to the following list.
HP 83621A; 30864
HP 83631A; 30864
HP 83651A; 32176

Is the synthesizer hardware configuration number
correct?

3=y

Centinue Go To ILT.111
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ILT.7001 Since the hardware configuration number was incorrect
in both the working memory and EEPROM, it is likely
that this is not the only fault.

If you are sure the synthesizer hardware configuration
number is wrong, continue with the following key
sequence, otherwise go to paragraph ILT.113.

1. Select ¥ r
2. Input the correct calibration constant and press

EvER),
3. Select

4. Press (PRESET).
Go to paragraph ILT.111.
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ILT.7100 A custom or user preset can look like a failure especially
if the user preset is mistakenly imnplemented instead of
the factory preset. The following is a list of failures you
might encounter and some possible causes to look for in

a user preset:

Failures

Pogsible Causes

UELOCK

External reference is selected, and:
*External reference is not 16 MHz at
0 dBm. i
*External reference is not connected.
*Reference is connected incorrectly.

YELVLED

LOW USLVLED

External leveling is selected, and:
*There is no external ALC input.
*An improper external leveling point

is selected.

*The external ALC input is connected,
but the RF source i ed off.
*Leveling mode

*There is an improper combination of
external ALC and ALC bandwidths.

Power

Inaccurate RF

External leveling or AM selected, and:
*ALC leveling search mode is selected.
*AM is selected with dc levels at the
AM input.

*An instrument without a front panel
has the RF output turned off.

Inaccurate
Frequency

DC FM, frequency offset or multiplier
is selected, and:

*DC FM is selected with a dc voltage
applied.

*A frequency offset is selected,

*A frequency multiplier is selected.

Fanction

Sweep Does Not

Single or external sweep is selected, and:
*External sweep trigger is selected.

*An improper external trigger is selected.
*Single sweep is selected.

Discontinue use of the user preset for the remainder of
your troubleshooting. Go to ILT.112.
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ILT.7500

ILT.7600

The source module makes three connections with the HP
8360 series synthesizer:

m The source module interface.

m The RF output.

m The external ALC connection. This is the shielded
connection that is part of the SMI connector.

If you are using a rear panel source module interface, go
to ILT.7700.

If you are using a front panel source module interface,
continue with ILT.7600.

Using either an oscilloscope or a voltmeter, check the
following voltages at the front panel SMI connector.

Location Measurement
Pin 7 +5.2 Vde
Pin 5 4+15.0 Vdc

Pin 10, 18, 19, 20 | TTL High

Did all voltages pass?

g— =g

Go To A2.9000 Continve
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ILT.7601  Perform the following setup:

m Press (PRESET).
- Press @

Using an oscilloscope or a voltmeter, check the following
voltages on front panel SMI connector. Note that pin 12
is a sweep ramp. To adjust the sweep time, use the front
panel controls (if you use an oscilloscope, try a sweep
time of approximately 100 ms).

Location Measurement

Pin 15 -15 Vdc

Pins +8.0 Vdc

Pin 12 0 to 10V Sweep Ramp

Did all voltages pass?

=g

Go To ILT.7605 Continue
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ILT.7602 Measure at the center pin at each end of the cable.

REAR PANEL
SM! CONNECTOR wig

o
)
0, a
g, 0 o
AR
3, %6
35

]

Continue Go To ILT.7604

ILT.7603  Replace the cable (W10) that connects the front
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.7604 An SMI or ALC connection does not seem to be a
problem. Go to paragraph ILT.7800.

ILT.7605 FEither the front panel SMI (A2) or the ribbon cable
(W10) is faulty. Inspect the ribbon cable. Replace
the A2 assembly (go to A2.9000) or replace W10, as
required, and go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).
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ILT.7700 Using either an oscilloscope or a volimeter, check the
following voltages at the rear panel SMI connector.

Location Measurement
Pin 7 +5.2 Vde
Pin 5 415.0 Vde

Pin 10, 18, 19, 20 | TTL High

Did all voltages pass?

=g

Go To A19.9000 Continue

ILT.7701  Perform the following setup:

w Press (PRESET ).
m Press (SWEEP TIME) (10) (SEC)

Using an oscilloscope or a voltmeter, check the following
voltages on the rear panel SMI conunector. Note that pin
12 is a sweep ramp. To adjust the sweep time, use the
front panel controls (if you use an oscilloscope, try a
sweep time of approximately 100 ms).

Location Measurement

Pin 15 15 Vde

Pin 6 +8.0 Vde

P 12 0 to 10V Sweep Ramp
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Did all voltages pass?

==y

Go To ILT.7705 Continue

ILT.7702 Measure at the center pin at each end of the cable.

REAR PANEL
SME CONNECTOR W23

A10J3

Continue Go To ILT.77064

ILT.7703  Replace the cable (W23) that connects the rear
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.7704 An SMI or ALC connection does not seem to be a
problem. Go to paragraph ILT.7800.
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ILT.7705

ILT.7800

iLT.7801

Either the rear panel SMI (A19) or the ribbon cable
(W23) is faulty. Inspect the ribbon cable. Replace
the A19 assembly (go to A19.9000} or replace W23, as

required, and go to the Troubleshooting Foldout, block 1/

(located just prior to the “Special Cases” tab).

Before performing this check, press (PRESET) (USER CAL}
and selec Wait until the instrument has
completed the tracking process. Using the source module
User’s Handbook determine the range of frequencies

and power levels provided by the synthesizer. Set

the synthesizer for a manual sweep over the specified
frequency range, at the specified power.

FOMER METER

FRONT/REAR PANEL

As Required %ﬂ

FREQUENCY counten | RE OUTPUT
~

M As Required

A=

Go To ILT.2240 Continge

Since the previous tests didn’t clearly isclate the
problem, the following is a prioritized list of the most
likely causes of failure:

1. Using the source module User’s Handbook, verify that
the connections between the source module and the
synthesizer are correct,.

2. Front/Rear Panel SMI (A2, A19} is faulty.

3. W2is faulty (connects the A2 assembly to the
motherboard).
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4. W31 is faulty (connects the A19 assembly to the
motherboard).

5. The ALC assembly (A10) is faulty. This may be true
only if leveling is the problem.

6. The source module is faulty. To confirm this, try to
use the unused SMI connector, or substitute a new
source module or synthesizer.

7. A remote possibility exists that the motherboard
(A22) has a fault.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases™) to troubleshoot this problem.

instrument Level Troubleshooting 89
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iLT.8000

The best way to find network analyzer problems is by
testing the input and output ports. To do this, refer
to paragraph ILT.3000. Each port is listed and can be
tested separately. The ports of interest in a network
analyzer will most likely be the following:

m For instruments using Analyzer language, set the
switch to 1 (binary 001). If the instrument is used
with HP 8510 systems, either set the language part
of the switch to 1 or set the language to Analyzer
language at the front panel. This is also applies to
systems that depend on HP 8340/8341 compatibility.

m Concerning the address switches, the HP 8510 (and
other systems) assume that the HP-IB address is 19
(binary 10011). _

w Using the network analyzer’s On-Site Service Handbook
verfiy that all connections between the HP 8510 and
the other instruments are correct.

a R¥ output.

m Stop sweep in/out.

m Sweep output.

m Trigger output.

s HP-IB.

& Front or rear panel source module interface.

m Auxillary Interface.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.

80 Instrument Level Troubleshooting
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| A1 Front Panel Keyboard Troubleshooting

M

A1.000 When the full self-tests are run (from the service menu)
the keyboard test is not run. Only the keyboard to
A3 interface is tested. To test the keyboard, run the
following test.

Perform the following key sequence:

1. Press
2. Select
3. Press
4. Select B

On the display you will see a dash (—) corresponding
to each front panel softkey and hardkey (except for
(PRESET)). Pressing a key causes the corresponding dash
to toggle to an "X’. Each successive key press toggles the
X to the dash and back. In addition, the rotary knob
(RPG) toggles the two dashes in the upper right hand
corner of the display. The one that toggles depends on
the direction the RPG is turned.

To exit the test, press

 If this test fails (the key press does not cause a toggle
to occur), you may still have a good keyboard. The
front panel processor provides the interface between the
keyboard and the rest of the instrument. A bad interface
could cause this test to fail. Go to A3.000 to check the
A3 to Al interface.

A1 Front Panel Keyboard Troubleshooting 1
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A1.9000

Replace the Al assembly.

Adjustments
. Required? .~

Perform
Adjustments

| Traubleshooting

Foldout =
e Block 1

tab.

ﬁ slocated in front of
the "Special Cases"

2 A1 Front Panel Keyboard Troubleshooting
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A2 Source Module Interface Troubleshooting

M

A2.000 Message Displayed on Synthesizer Go to
Paragraph
A2 : LED Control Latch A2.100
A2 : SMI Control Latch A2.200
A2 : SMI Sensing Circuit A2.8000

A2 Source Module Interface Troubleshooting 1
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A2.100 A22J1 is located at the very front of the instrument
on the motherboard. Early versions of the A22]1
(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

TTITIITI TN
oguean - ¥
sapssesnwacnan o

Go To A2.1300 Continue

A2.101 Loop self-test #232:
1. Press (PRESET ) (SERVICE).
2. Select !
3. Press

4. Select aat |

2 A2 Source Module Interface Troubleshooting
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SYNTHESIZER NOTHERRORRD

i# §A

34 Z
| AZ241 ]
33 ) 3 1

FRONT OF INSTRUMENT

Go To A2.1305 Continue

A2.103 Loop self-test #233:

1. Press [PRESET ) (SERVICE }.

2. Select
3. Press .
4. Select

Check all signals listed below for T'TL pulses at A22]1.
A22]1 is located at the very front of the instrument

on the motherboard. Early versions of the A22J1
(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

A2 Source Module Interface Troubleshooting 3
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Signal  Location

bBe A2271-22
DB1 Az22J1.21
DB2 A22J1-20
DB3 A2211-19
DB4 A2271-18
DBs A22J1-17
DBe A22J1-16
DB7? A22J1-15

If one or more signals do not have T'TL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.
A—4
5
g
Go To A2.1310 Continue

A2.104  Loop self-test #231:
1. Press {(PRESET ) [SERVICE_).
2. Select 3 c1fy mm_:

3. Press p
4. Selec

Signal Location

AB2 A22J1-28
AB3 A2271-27
AB4 A22J1-26
ABs A2271-25
ABs A22)1-23

4 A2 Source Module Interface Troubleshooting
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If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has
passed.

M
i

Go To A2.1315 Go To A2.8000

A2 Source Module Interface Troubleshooting 5
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A2.200

A22]1 is located at the very front of the instrument
on the motherboard. Early versions of the A22J1

(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

STYNTHESEZER NOTHERBOARD

sanRnOENG, 3
asesss . 0N
Aetsasanooceng PO

il

Go To A2.1320 Continue

A2.201

STNTHESIZER NOTHERROARD

NTICIITI I I
asanve . (o

FRONT OF INSTRUMENT

Go To A2.1325 Go To A2.8000

6 A2 Source Module Interface Troubleshooting
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A2.1300

There is an open on the motherboard between A22J1-32
and XA17J1-4, 5, 6, 34, 35, or 36. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

a—p

Go To A22.9000

Continue
A2.1301 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
A2.1305
GECILLOSCORE
o

{

Go To A15.9000 Continne

A2 Source Module Interface Troubleshooting 7
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A2.1306 There is an open on the motherboard between A22]J1-31
and XA15J1-1. Verify this with an ohmmeter. Is
Jumpering an acceptable repair?

g—g

Go To A22.93000 Continue

A2.1307 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A2.1310  Check all signals listed below for TTL pulses at XA15]1.

Signal  Location

DBo XA15J1-12
bB1 XA15J1-52
DB2 XA15N-13
DB3 XA15J1-53
DB4 XA15J1-14
DBs XA1531-54
DBé XA15J1-15
DB? XAl15J1-58

If one or more signals do not have T'TL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.
" sk
E]
Go To A15.9000 Continune

8 A2 Source Module Interface Troubleshooting
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A2.1311

A2.1312

There is an open on the motherboard data bus between
A22]1 and XA15J1. Verify this with an chmmeter. Is
jumpering an acceptable repair?

g—=g

Go To A22.9600 Continue

Select the failing signals and install jumpers as required.

Signal A2 Location Al15 Location
DBo A22J1-22 XA15J1-12
DB1 A2211-21 XA15])1-52
DB2 A2201-20 XA15J1-13
DB3 A22J1-19 XA15J1-53
DB4 A22)1-18 XA15J1-14
DBs A2211-17 XAl15J1-54
DBé A22J1-18 XA15J1-15
DBY A2211-15 XA15J1.55

When the repair is complete, go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A2.1315 Check all signals listed below for TTL pulses at XA15J11.

Signal Location

AB2 XA15J1-8
AB3 XA15J1-48
AB4 XA15J1-8
ABS XA15J1-49
ABs XA1571-10

A2 Source Module interface Troubleshooting 9
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A2,1316

A2.1317

If one or more signals do not have TTIL pulses, the test
has failed. K all signals have TTL pulses, the test has
passed.

Y

Go To A15.9000 Continue

There is an open on the motherboard data bus between
A22]1 and XA15J1. Verify this with an ohmmeter. Is
Jumpering an acceptable repair?

a—0

Go To A22.9000 Coniinue

Select the failing signals and install jumpers as required.

Signal A2 Location A135 Location
AB2 A2273-28 XA1571-8
AB3 A22J1-27 XA15J1-48
AB4 A22]1-26 XA1511-9
ABs A2211-25 XA15J1-49
ABé A2271-23 XA13J1-10

When the repair is complete, go to the ‘Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

10 A2 Source Module Interface Troubleshooting
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A2.1320

VOLTHEYER +0.8V Ve e
P e —— - .

amnosoncer .o | w0
AENE scsaos o DI
A L el

[+
(+15V) Y . SR A i oM

Go To A16.9000 Continue

A2.1321 There is an open on the motherboard between A22J1-1
and XA16J1-30, 31, 70, 0r 71. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

]

Go To A22.90600 Continue

A2.1322 Installa jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A2 Source Module interface Troubleshooting 11
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A2,1325

A2,1326

A2.1327

FRONT OF INSTRUMENT

Go To A16°9000 Continue

There is an open on the motherboard between A2271-29
and XA16J1-18, 19, 58, or 59, Verify this with an
ohmmeter. Is Jjumpering an acceptable repaijr?

g==g

Go To A22.9000 Continue

Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

12 A2 Source Module interface Troubieshooting
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A2.8000

A2.8500

Perform the following tasks:

1. Remove front panel.

2. Completely remove W2 (W2 connects A2 to the
motherboard).

3. Using an ohmmeter, check W2.

Is W2 Faulty?

=g

Go To A2.9000 Continue

Replace W2. You may want to consider replacing the A2
assembly. Then go to Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

A2 Source Module Interface Troubleshooting 13
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A2.9000

Replace the A2 assembly.

Adjustrents > no

Required?

Perform
Adjustments

]
S

| Troubleshooting
Foldaut =*
e Block 1

tab.

Adjustments

> YES

ﬁ x|l.ocated in front of
the "Special Cases"

~Successful?

N
1]

14 A2 Sowrce Module interface Troubleshooting
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" A3 Front Panel Processor Troubleshooting

M

A3.000 The front panel processor (A3) serves as an interface
between the rest of the instrument and the display
(A21) and keyboard (A1). Go to A21.000 for display
testing. Keyboard testing is given in A1.000, however,
the following is an additional test that checks whether
the keyboard can communicate with the front panel
processor.

Perform the following key sequence:

1. Turn the line power switch to ON,

2. Press and any other key together.

3. Release and then release the other key.

4. Look at the top edge of the front panel processor
just to the left of the rotary knob (RPG). A series
of six indicators should be visible. To observe the
data interchange between the keyboard and the front
panel processor, press a key and you should see the
key code change. The indicators should change each
time you press a different key.

A3 Front Panel Processor Troubleshooting 1
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The following selected key sequences do a good job of
checking the interface between A3 and A1l. If these (or
others) are faulty the problem will be A3, Al, or the
connecting ribbon cable (W5).

Key Indicators!
® 101 101
010 010
First (left-most) Softkey 100 000
Second Softkey 010 000
Third Softkey 110 000
Fourth Softkey 001 060
Fifth Softkey 101 000
(ENTRY ONJOFF) 000 001
000 010
USER DEFINED 000 100
BRIOR 111 110
SYSTEM 011 011

1 1=ON, 0=OFF

2 A3 Front Panel Processor Troubleshooting



https://www.manualsplus.com/

A3.9000 Replace the A3 assembly.

Adjustments %o
Required? 2

]
L

|, Troubleshooting

Perform Foldout =
Adjustments b Block 1
ﬁ xLocated in front of
the "Special Cases”
q tab.
S "Special
Cases"
Paragrapt
SC.000

A3 Front Panel Processor Troubieshooting 3
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" A4 Fractional-N Troubleshooting

A4.000 Message Displayed on Synthesizer Go to
Paragraph
A4 : Read Buffers A4.100
A4 : —3.25V Supply A4.200
A4 : Tuning Range A4.300
A4 : FNGO Control A4.400
A4 : D-REF Supply A4.9000
A4 : FN Chip Registers A4.9000
A4 : 2.2V Supply A4.9000
A4 : Sweep Test A4.9000
A4 : Switching Speed A4.9000
A4 : Monotonicity A4.9000

A4 Fractional-N Troubleshooting 1
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A4.100

Go To A4.1300 Continue

A4.101

VOLTHETER

ansmas . O
lrtstcsceassano SPOY

{H+5VALP)

Go To A4.1305 Continue

2 A4 Fractional-N Troubleshooﬁng
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A4.102  Loop self-test #232:

1. Press
2. Select
3. Press (222) (ENTER)
4. Select

i ¥
i

&

Go To A4.1310 Continue

s [l

A4.103  Loop self-test #231:

1. Press (PRESET } [SERVICE

A4 Fractional-N Troubleshooting 3
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Go To A4.1315 Continue

A4.104

i

Go To A4.1320 Continue

4 A4 Fractional-N Troubleshooting
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A4.105

1

Go To A4.1325 Go To A4.9000

A4 Fractional-N Troubleshooting 5
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A4.200

~18V SYNTHESIZER HOTHERNORRL

Go To A4.1330

A4.201

Continue

FRONT OF DNSTRUMENT

Go To A4.1300

6 A4 Fractional-N Troubleshooting

l

Go To A4.9000
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A4.300 The pulse width is 10 to 20 ns. The frequency is 125
kHz. The oscilloscope must present a 50§} load. Do not
use a high impedance probe. The combination of low
frequency and narrow pulse width makes this a very
difficult pulse to see. Do not use a frequency counter to
check frequency, because of the tendency to count the
second harmonic.

OSCILLOSEOrE

. g~ ,...Fﬁﬂﬁ O % Disconnect W1t
=B vERT from Atk
E %
A1

1

Go To A4.320 Continue

500mV/Div
bs—t-

A4.301 Perform the following setup:

1. Turn the synthesizer off.
2. Remove the A4 assembly.
3. Turn the synthesizer on.

4. Press (PRESET ) (cW) (SERVICE).
5. Select

Does FRACN indicate OK?

Go To A4.1338 Continne

A4 Fractional-N Troubleshooting 7
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A4.302 Perform the following setup:

1. Carefully short XA4J1-50 to ground (A4 should still
be removed).

(press
twice to reacquire data).

Does FRACN indicate UNLOCK?

M _
_lé

Go To A4.1335 Continue

A4.303 Perform the following setup:

1. Turn the synthesizer off.
2. Re-install the A4 assembly and reconnect the cables.
3. Turn the synthesizer on,

Loop self-test #35:
€z

1. Press [PRESET
2. Select

=

3. Press @

4. Select

8 A4 Fractionai-N Troubleshooting
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A4.304

A4.305

™ =
ACTIVITY
[« X o X o)
(LFNUNIK) -l

STNTARKIZEN ARTHEREORRA

50
26

T xamdy |

ERONT OF INSTRUWENT

Go To A4.9000

1

Continue

Perform the following setup:

1. Press {PRES
2. Select

3. Selec

Is the adjustment needle in the middle third of the
synthesizer display?

l—

Continue

M
=3

Go To A4.9000

Try to execute the A4 VCO tune adjustment (zefer
to “Adjustments” in the Service manual) and then

continue.

A4 Fractional-N Troubleshooting 9
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Was the adjustment successfu]?

=g

Go To A4.9000 Continge

A4.306 Do self-test #29.

1. Press PRESET ) {5
2. Select

3. Press

4. Select e
Did self-test #29 pass?

A

Go To A4.900¢ Continue

A4.307 The adjustment may have repajred the A4 assembly. Go
to “Instrument Level Troubleshooting.”

10 A4 Fractional-N Troubleshooting
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Ad.320 The pulse width is 10 to 20 ns. The frequency is 125
kHz. The oscilloscope must present a 50} load. Do not
use a high impedance probe. The combination of low
frequency and narrow pulse width makes this a very
difficult pulse to see. Do not use a frequency counter to
check frequency, because of the tendency to count the
second harmonic.

il Disconnect W11
% from A7J3
S,
> r oo
y

=@
1

Go To AT.8000 Continue

A4.321 Replace W11 (A7J3 to A4J1) and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

A4 Fractional-N Troubleshooting 11
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A4.400 Loop self-test #37:

1. Press (PRESET ) [SERVICE).

Go To A4.1340  Go To A4.9000

12 A4 Fractional-N Troubleshooting
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00

A4.1300

A4.1301

A4.1305

A4.1306

There is an open on the motherboard between
XA431-15, 16, 40, or 41 and XATJ1-15, 16, 40, or
41. Verify this with an ohmmeter. Is jumpering an
acceptable repair?

g==

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

There is an open on the motherboard between XA4J1-43
and XA7J1-43. Verify this with an ochmmeter. Is
jumpering an acceptable repair?

==y

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Ad Fractional-N Troubleshooting 13
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A4.1310

§4 §3

Go To A15.9000 Continue

A4.1311 Thereis an open on the motherboard between XA4] 1-26
and XA15J1-2. Verify this with an ohmmeter, Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

A4.1312 Install a jumper and g0 to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

14 A4 Fractional-N Troubleshooting


https://www.manualsplus.com/

A4.1315

OSCILLOSCOF,

4 TIL o
§ acoviry R0
000

(AB0) e

I

Go To A15.9000 Continue

Ad4.1316  There is an open on the motherboard between XA4J1-4
and XA15J1-7. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

i f
Go To A22.9000 Continue

A4.1317 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 15
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A4,1320

A4.1321

A4.1322

Go To A15.9000 Continue

There is an open on the motherboard between XA4J1-29
and XA15J1-52. Verify this with an ochmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A4 Fractional-N Troubleshooting
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A4.1325

OSCILLLSCOPE
SYNTHESTZEN NOTHERBONRD
4 ™M oa L3
actvry F2R 0 ‘“d‘"
! N x5t |
000 o ]
{ABS) bl FRONT OF INSTRUMENT

1

Go To A15.9000 Continue
A4.1326 There is an open on the motherboard between XA4J31-31

and XA15J1-49. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

A4.1327 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 17
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A4,1330  There is an open on the motherboard between
XA4J2-11, 12, 41, or 42 and XATJ2-11, 12, 41, or
42. Verify this with an ohmmeter. Is jumpering an
acceptable repair?

==y

Go To A22.8000 Continue

A4.1331  Install a jumper and go to the Troubleshooting Foldout
block 1 (located just prior to the “Special Cases” tab).

b

A4.1335 Using an ohmmeter, measure the resistance from
XA4)1-50 to XA1531-77.

Is the resistance less than or equal to 2Q7?

]

Continue Go To A15.9000

A4.1336  There is an open on the motherboard between XA4J1-50
and XA15J1-77. Verify this with an ohmmeter. Is

jumpering an acceptable repair?

=g

Go To A22.9600 Continue

A4.1337 Install a jumper and go to the Troubleshooting Foldout
block 1 (located just prior to the “Special Cases” tab).

¥

18 A4 Fractional-N Troubleshooting
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A4.1340

SYNTHESIZER HOTHERSOARD

q
f
$
s
Go To A14.9000 Continue
A4.1341  There is an open on the motherboard between XA4J1-2

and XA14J1-5. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

g =g

Go To A22.9000 Continue

A4.1342  Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 19
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A4.9000

Replace the A4 assembly.

Adjustments

Required?

Perform
Adjustments

, Troubleshaoting
Foldout =

* Block 1

tab.

Adjustments

xLocated in front of
the "Special Caseg"

20 A4 Fractional-N Troubleshooting



https://www.manualsplus.com/

A5 YO Loop Troubleshooting

w

A5.000 Message Displayed on Synthesizer Go to
Paragraph
A5 : Digital Interface A5.100
A5 : ABUS Ground Ab5.200
A5 : Switched Amplifier Ab.300
A5 : IF Frequency Counter A5.400
A5 : Integrator A5.500
A5 : Overmod Detector A5.600
A5 : Phase Detector A5.8500
Ab : Qutput to YO Driver A5.8500
A5 1 Output to FM Coil A5.8500
A5 : Track and Hold A5.8500

A5 YO Loop Troubleshooting 1
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A5.100

Perform the following key sequence:

1. Press {PRESET ) [SERVICE

2. Select it e
3. Press (ENTER).
4. Select - (asterisk on).

=]

- Select

SYNTHESIZER ROTHERSOKRD

Continune Go To A5.8500

2 AS YO Loop Troubleshooting
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A5.110

f
g by
H
Go To A15.9000 Continue
A5.111 There is an open on the motherboaxd hetween XA5J1-T
and XA15J 1-10. Verify this with an ohmmeter.
ceptable repair?

jumpering the open an ac

—og

Go To A22.9000 Continue
Install a jumper and go to the Troubleshooting Foldout,
«Gpecial Cases” tab)

A5.112
block 1 (located just prior 10 the

rm the following key sequence:

A5.200 Perfo
service) (©)-

(asterisk on).

A5 YO Loop Troubleshooting 3
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(ABUS2)

i

Go To A5.8500

A5.229 Verify that Portions of the gj

» €Xpect some Portions of the:i
up to 15 V. is j

Portions of ¢he signal are

ailure a5 long a5
S 700y,
o%er,

SINTHES 17 BaTHERBONNY

Continge

4 A5yp Loop Troubleshooting
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A5.221 There is an open on the motherboard between XABJ2-22
and XA15J2-24. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

gy

Go To A22.9000 Continue

A5.222 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5.300 The instrument may be showing an UNLOCK message. I
so, the keyboard response will be very sluggish. This is
normal. Also, the frequency may be somewhat unstable.

Perform the following key sequence:

1. Press {PRESET

. Select !

SERVICE J.

—10dBm TO +10dBm %?}?ﬁ:"%ﬁ wis
el ) 1®

' ASJ1
5-80MH2
A8
A
g
_ 3
Continue Go To A5.8500

A5 YO Loop Troubleshooting S
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A5.301

A5.302

A5.400

Disconnect W13~
From ABJ2

—10dBm
te +10dBm

|

Go To A6.9000 Go To A5.302

Replace W13 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Perform the following key sequence:

1.
2.

4. Select I

6 AS5 YO Loop Troubleshooting
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Note that this TTL signal cycles about every one to
three seconds. It is a low duty cycle, low frequency
signal that is difficult to see.

) ORCILLOSCORL
: TTL oa
4 ACTIMITY 230
Q00

LFIT

(LENCNTR)

Go To A5.410 Continue

A5.401  Set up the following measurement and look for a very
slow-moving TTL signal.

OSCILLOSCOPE

(YOFCNTR) ™

Go To A5.8500 Continue

A5 YO Loop Troubleshooting 7



https://www.manualsplus.com/

A5.402  Set up the following measurement and look for a very
slow-moving TTL signal.

Continue Go To A14.9000

A5.403  There is an open on the motherboard between XA5J1-25
and XA14J1-36. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

g="=g

Go To A22.9000 Continue

A5.404 Install a jumper and go to the Troubleshooting Foldout,
block 1 {located just prior to the “Special Cases” tab).

8 A5 YO Loop Troubleshooting
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A5.410

A5.411

A5.412

A5.500

Go To A14.9000 Continue

There is an open on the motherboard between XA5J1-24
and XA14J1-75. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

gy

Go To A22.9000 Coniinue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Perform the following key sequence:

1. Press [PRESET ) {CW ] {SERVICE
2. Select

3. To enter a frequency Press ENTER).

Where XXX is the frequency of the fractional-N loop.
The frequency of the fractional-N loop is valid from 30
MHz to 60 MHz.

A5 YO Loop Troubleshooting 9
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A5.602 There is an open on the motherboard between XA5J1-49
and XA15J1-75. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

a—3

Go To A22.9000 Continue

A5.603 Install a jumper. Then go to Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

12 A5 YO Loop Troubleshooting
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A5.8500

A5.8501

Are all five switch positions on A5S1 open?

P
&4

Continne Go To A5.9000

Open all five switch positions on A5581 and rerun
self-tests. If the same failure occurs as the original
faiture, go to A5.9000 and replace A5. I the same failure
does not occur, go to the Troubleshooting Foldout, block
1 (located just prior to the “Special Cases” tab.)

A5 YO Loop Troubleshooting 13
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A5.9000 Replace the A5 assembly.

Adjustments
Required?

, Troubleshooting
Perform Foldout =
Adjustments P Block 1

xlocated in front of

the “Special Cases"”
tab.

Q2

"Special
Cases"

m "
raragraph

SC.000

14 A5 YO Loop Troubleshooting
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A6 Sampler Trouble

A6.000

shooting
Message Displayed on Synthesizer Go to
Paragraph

A6 : ABUS Ground A6.100
A6 : UNLOCK Detector A6.200
A6 : Phase Amplifier A6.300
A6 : IF Output Level A6.400
A6 : VIUNE Endpoints A6.500
A6 : Loop Integrator A6.9000
A6 : Loop Gain DAC A6.9000
A6 : PAL Check A6.9000
A6 : IF Amplifier Bias A6.9000
A6 : Speed-up Circuit A6.9000
A6 : VTUNE Monotonicity A6.9000
A6 : Switching Speed A6.9000

A6 Sampler Troubleshooting 1
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A6.100 Perform the following key sequence:
1. Press (PRESET)
2. Select

3. Press
4. Select ]

§2 §7

FRONT OF INSTRUMENT

1
1

Go To A6.110 Continue

A6.101  Perform the following key seguence:

Press (PRESET } {SERVICE).

(ENTER).

(asterisk on).

BN o s

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdc.

This is not a failure as long as the signal is primarily
<700 mV.

2 A6 Sampler Troubleshooting
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OSCILLOKCHPE

STNTHESIZER NMOTHERBOARD

(aBUsH) T

FRONT OF WNSTRUMENT

]

Go To A6.9000 Go To A6.120

A6.110

SYNTHESIZER NOTHERROARD

§7 &7

FRONT OF INSTRUMENT

Go To A15.9000

Continue

A6 Sampler Troubleshooting 3
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AG.111 There is an open on the motherboard between XA6J1-26
and XA15J1-42. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

==

Go To A22.9000 Continune

A6.112  Iustall a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.120  Verify a signal of £ 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdc.
This is not a failure as long as the signal is primarily
< 700 mV.

OSCILLOSCOPE

1l pvers Eaoo oo SYNTHES1ZER NOTHERBORAD
B
} <700mv 5RO

= Q00

(ABUSH)

FRONT OF [NSTRUMENT

)

Continue Go To A15.9000

4 A6 Sampler Troubleshooting
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AB. 121 There is an open on the motherboard between XA6J1-23
and XA15J1-25. Verify this with an chmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A6.122 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6 Sampler Troubleshooting 5
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A6.200

A6.201

Perform the following key sequence:

Press (PRESET ) (SERVICE .

Select
Press (67) (ENTER).

Select
3. Select
The signal should be dominated by a TTL low. Some

TTL highs may be present. A failure is defined as a
signal with no TTL lows.

b ol

TSCILLOSCOPE

e
XAGJ1
{L200UNLOCK) FRONT OF INGTRUMENT
Go To A6.90600 Continue

The signal should be dominated by a TTL low. Some
TTL highs may be present. A failure is defined as a
signal with no TTL lows.

& A6 Sampler Troubleshooting
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SSCILLOSCOPE

i m i SYNTHESIZER NOTHERBOARD
§ oy BEHO

= Q00

uﬂﬂ'

{L200UNLOCK)

FRONT OF IMSTRUMENT

Continue Go To A15.9000

A6.202 There is an open on the motherboard between XA6J1-50
and XA15J1-38. Verify this with an ochmmeter. Is
jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

A6.203 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6 Sampler Troubleshooting 7
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AB.300 Set up the oscilloscope for 5082 input impedance.

0SC1LLOSCORE

El | ¢+ 1 & 1] ﬂﬂmm

a

% Disconnect Wib
500 From ABJ1
J

ABJ1

1

Continue Go To A6.9000

A6.301

Disconnact W15
From ASJ1

47 to 1.0v

Go To AT.9000 Continue

A6.302 Replace W15 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

8 A8 Sampler Troubleshooting
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A6.400 Set up for power measurement:

Set the power switch to standby.
Remove the top and bottom covers.
Turn the synthesizer power on.
Press (PRESET ) (SERVICE).

Select
(asterisk on).
Select
7. Press (2) (GHz).

8. Using the rotary knob, sweep the frequency from 2.0

to 7.4 GHz and verify that power is greater than —25
dBm.

Grbe o o

&

Set up for frequency measurement:

1. Press (2) (GHz).

2. Using (&), increment the frequency.

3. The measured frequency equals the front panel
indication & 40 MHz (2.0 to 7.4 GHz).

Fitter

—22dBm to —17dBm

i) L
FREGUENCY COUNTER
m EERA Disconnect W54
G == From FL2
MMunuuliy sweep 2.0 to 7.4GHz
E ; )

Continue Go To A6.410

A8 Sampler Troubleshooting 9
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A6.401  Set up for power measurement:

1. Reconnect any disconnected cables.

2. Put the RF deck in the service position.

3. Remove the 20 dB attenuator (AT3) from the
directional coupler (A39).

1. Press (EEvice)

5. Select

{asterisk on).
6. Select
7. Press (2) (cdz)-

8. Using the rotary knob, sweep the frequency from 2 to
7.4 GHz and verify that power is > —7 dBm.

Set up for frequency measurement:

1. Press (2) (GHz}-

2. Using (&}, increment the frequency.

3. The measured frequency equals the front panel
Indication + 40 MHz (2 to 7.4 GHz).

Directional

Disconnect AT3
From A39

= —7dBm ‘ 3
w51 AT3
2048

] FREGUENEY
COUNTER
MMaﬂuaHy sweep 2.0 to 74GHz

FUOMHZ
F ]__.............._...j [
A A
1 5
f a
Continue Go To A6.420

10 A8 Sampler Troubleshooting
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A6.402

Set up for power measurement:

1. Reconnect any disconnected cables.

2. Put the RF deck in the service position.

3. Remove W52 {connects the YIG oscillator, A26, to
the directional coupler {A39).

4. Press (PRESET)

5. Select Toc
(asteri

6. Select

7. Press (2) (GHz)-
8. Using the rotary knob, sweep the frequency from 2.0
to 7.4 GHz and verify that power is > 11.5 dBm.

Set up for frequency measurement:

1. Press (GHz).

2. Using (4}, increment the frequency.

3. The measured frequency equals the front panel
indication + 40 MHz (2.0 to 7.4 GHz).

POWER HETER

w52 e
=

_— A28

- D) @@| ~ D—
>11.5d8Bm

Disconnect W52
From A26

FREQUERCY COUNTER

L

Go To RF.2690 Continue

A6 Sampler Troubleshooting 11
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A6.403 Check W52 for damage, deformation, or excessive RF
path loss.

Is W52 defective?

gt
Go To RF.3990 Continue

Replace W52 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.410 Remove A6 from the synthesizer and disconnect W54
from A6. Inspect and test W54 for defects.

Is W54 detective?

a—og

Go To A6.90600 Centinue

Replace W54 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.420 There is a high-loss path between the directional coupler
(A39) and the sampler (A6). This path includes two
hard lines (W54, W51), a low pass filter (FL2), and
an attenuator {AT3). The most likely failure is a poor
connection. Correct the faulty connection or replace the
faulty part (W54, FL2, W51, AT3). Isolate and replace
the faulty component and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

To check for excessive loss in a cable or filter, connect
the component input to a known-good signal for the
frequency bands in question (see the block diagram

12 A6 Sampler Troubleshooting
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located behind the “Troubleshooting Block Diagrams”
tab) and test the output. Over the frequency range of
2.0 to 8.0 GHz, the loss for a coaxial cable should be
< 2.0 dB; the loss for a filter should be < 4.0 dB.

A6 Sampler Troubleshooting 13
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A6.500

A6.501

Refer to the calibration manual. Perform the following
adjustments and return.

m A6 VCO Tune.

m AG Sampler Match.
m A6 Loop Gain.

# A6 IF Gain.

Were you able to perform the adjustments?

==

Go To A6.9600 Continue

Perform the following key sequence:
Press (PRESET ) [SERVICE).

Select
Press (&) (ENTER)

Select asterisk on).
Select

G

Use the rotary knob to review the results of the A6
self-tests. If any A6 seli-tests fail, go to A6.9000.
Otherwise, go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

14 A6 Sampler Troubleshooting
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AG6.9000 Replace the A6 assembly.

Adjustments > NO

Required?

Perform
Adjustments

a i 1
Troubleshooting

" Foldout *
e Block 1

tab.

? xLocated in front of
the "Special Cases"

A8 Sampler Troubleshooting 15
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'A7 Reference Troubleshooting

M

A7.000 Message Displayed on Synthesizer Go to
Paragraph
A7 : ABUS Ground A7.100
A7 : =12V Supply A7.200
A7 : 10 MHz Standard Input AT7.300
A7 : UNLOCK Detector A7.400
A7 : EXT Reference Switch A7.500
A7 : +5V Supply A7.9000
A7 : —5V Supply A7.9000
A7 : Open Loop VIUNE A7.9000
A7 : 40 MHz Output A7.9000
AT : 125 kHz Output A7.5000
AT : INT Reference Switch A7.9000

A7 Reference Troubleshooting 1
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A7.100

SYNTHESIZER MOTHERRDART

cgel TTL HIGH o,
ia "™

(H+5VAUP)

L

Go To A7.1300 Continne

A7.101 Loop self-test #231:
1. Press (PRESET ) (SERVICE

2. Select
3. Press (ENTER).
4. Select

2 A7 Reference Troubleshooting
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A7.102

A7.103

Go To A4.1305

Continue

Go To A4.1310

Continue

A7 Reference Troubleshooting 3
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A7.104

Go To A4.1315 Continue

A7.105

(AB6) Lwr

Go To A7.1320 Continue

4 A7 Reference Troubleshooting
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A7.108 Loop self-test #232:
1. Press (PRESET) (SERVICE ).
2. Select .

3. Press ENTER).
4. Selec

A7.107

SYNTHESTIER NOTHERNOARL

26

s
XA7J1
1

%

1

Go To A7T.1325 Continue

A7 Reference Troubleshooting 35
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A7.302

Substitute W15 for W17
~5dBm to +1o¢am%

E__

Continue Go To AT.304

A7.303 Go to A23.000 (troubleshoot the 10 MHz reference).

A7.304 Replace W17 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

10 A7 Reference Troubleshooting
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A7.400

A7.401

Loop self-test #94:

1. Press
2. Select ;

3. Press 9
4. Select 1

Check for a TTL signal with a period of 1.5 fo 3.0
seconds.

YOLTHETER SYNTHESLZER NOTHERRCARD

"I LT ELE
sssusm o+ 5
----------

50 25

XA ]

Go To A7.9000 Go To A7.1340

A7 Reference Troubleshooting 11
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A7.500 Are you using an external standard?

g="—g

Go To AT.520 (_}ontimxe

A7.501

BNC Cable
T

from
EXTERNAL STANDARD
~5d8m to +10dBm

TOMHZ 10MH: Ref In
' 1 ut
m +10Mz ? P

Continue Go To A7.503

A7.502 The external standard is faulty. Correct the external
reference (see instrument specifications) and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases”™ tab).

12 A7 Reference Troubleshooting
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A7.503

~5d8m to +10dBm % I_Q*;gcr:m;gﬁtt Wi

FREQUENCY COUNTER

=> fe) &
~ =4 10MHz A7J1
+ 10Hz

V——"

Continue Go To AT.505

A7.504 Replace W16 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7.505

VOL.THETER SYNTHESIZER NGTHERBGARD

= JnseEsnER: ¢
asessaw * .l 3
Huasassssssansew OPY

Go To AT.9000 Go To AT7.1345

A7 Reference Troubleshooting 13
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A7.520

| 1
3

Go To AT7.9000 Go To A7.1346

14 AT Reference Troubleshooting
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A7.1300

FRONT OF NGTRUMENT

Go To A16.9000 Continue

A7.1301 There is an open on the motherboard between XA7J1-43
and XA16J1-76. Verify this with an ochmmeter. Is
jumpering an acceptable repair?

g =g

Go To A22.9000 Continue

A7.1302 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 15
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A7.1305

A7.1306

A7.1307

™m o RINTRESITER ROTHERBOARG

Go To A15.90060 Continue

There is an open on the motherboard between XA7J1-4
and XA15J1-7. Verify this with an ochmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A7 Reference Troubleshooting
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A7.1310

A7.1311

A7.1312

SYNTHESIZER MUTHERBONRD

Go To A15.9000 Continue

There is an open on the motherboard between XA7J1-29
and XA15J1-47. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 17
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AT.1315

3

Go To A15.9000 Continue

A7.1316  There is an open on the motherboard between XA7J1-31
and XA15J1-49, Verify this with an ohmmeter, Is
jumpering an acceptable repair?

g——g

Go To A22.9000 Continue

A7.1317 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

18 A7 Reference Troubleshooting
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A7.1320

Go To A15.9000 Continue
A7.1321 There is an open on the motherboard between XATI-7

and XA15J1-10. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

g—= =g

Go To A22.9000 Continue

A7.1323 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 19
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A7.1335 There is an open on the motherboard between XA7J2-22
and XA15J2-24. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=4

Go To A22.9000 Continue

A7.1336 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7.1340 Check for a TTL signal with a period of 1.5 t0 3.0
seconds.

SYHTHESTIER NOTHCRBOARD

L2

CXATSdY

o [

Continue Go To A15.9000

22 AT Reference Troubleshooting
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A7.1341 There is an open on the motherboard between XA7J1-25
and XA15J1-36. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

==y

Go To A22.9000 Continue

A7.1342 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7.1345

¢ soacsune LY
WE sszmss - 290
------ GEwoGADR O

1

Go To A7.1347 Go To A15.9000

A7 Reference Troubleshooting 23
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A7.1346

TLELITL N
LELT TN I :.‘

¥ 1

Continue Go To A15.9000

A7.1347  There is an open on the motherboard between XA7J1-24
and XA15J1-37. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

gy

Go To A22.9000 Continue

A7.1348 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

24 A7 Reference Troubleshooting
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A7.9000 Replace the AT assembly.

Adjustments
NG
Required? >

]
S

, Troubleshooting
Perform Foldout =*
Adjustments b Block 1

tab.

ﬁ xLocated in front of
the "Special Cases"

Adjustments
Successful?

A7 Reference Troubleshooting 25
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A9 Pulse Troubleshooting

W

AS.000 Message Displayed on Synthesizer Go to
Paragraph
A9 : Self Bias A9.100
A9 : Squegging Clamp A9.200
A9 : Modulator Selection A9.300
A9 : Integrate/Hold Switch A9.400
A9 : Slow Pulse Drive A$.9000

A9 Pulse Troubleshooting 1
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A9.100

2 A9 Pulse Troubleshooting

Perform the following key sequence:

1. Press

2. ().

3. D

Ensure when viewing the waveform that the input to the

oscilloscope is DC coupled. An AC coupled input may
distort the waveform.

SYNTHERIZER NUTHERROM)

Continue Go To A9.9000
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AS.101

SYNTHESIZER HOTHERSQMD

(YO_V/GHz)

:
A
" S
$
Go To A13.9000 Continue
A9.102 There is an open on the motherboard between XA9J2-56

and XA13J2-56. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

N

N

Go To A22.9000 Continue

A9.103 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9 Pulse Troubleshooting 3
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A9.221

A9.222

A9.223

6 A9 Pulse Troubleshooting

----sn-aq :
Enos . Of
n----nn.--uu--

Go To A10.9000 Continue

There is an open on the motherboard between XA9J2-55
and XA10J2-25. Verify this with an ohmmeter. Is
Jumpering an acceptable repair?

3=y

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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AS.202

A9.203

A9.220

There is an open on the motherboard between XA9J1-25
and XA10J1-25. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

a—= =g

Go To A22.9000 Coutinue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Press ().

LI RE R R LR &Y .
dtuusen » (ol
O

&
&=

Continue Go To A9.9000

A9 Pulse Troubleshooting 5
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A9.221

oREEr v
T soxmns - D8
O8C

asaaARAN

Go To A10.9000 Continue

AQ.222 There is an open on the motherboard between XA9J2-55
and XA10J2-25. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

g =g

Go To A22.9000 Continue

A9.223 Install 2 jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

§ A9 Pulse Troubleshooting
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A9.300 Perform the following key sequence:

Go To A9.310 Continue

A9 Pulse Troubleshooting 7
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A8.301

A9.302

8 A8 Pulse Troubleshooting

{L.LOBAND)

0

Go To A8.320 Continue

Do the following:

1. Select 1oop: (asterisk off).

9. Disconnect W32 from A22J3 and disconnect W33
from A22J4. (These cables are located between the

3. Select S
Did self-test #108 pass?

= =g

Go To A9.9000 Continue



https://www.manualsplus.com/

A9.303 Do the following:

1. Reconl}ect W32 to A22J3.
2. Select

Did self-test #108 pass?

=g

Continue Go To A8.308

A9.304 Do the following:

2. Select &w
Did self-test #108 pass?

= =g

Continne Go To R¥.2590

A9.305 Replace W32 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9.306 Do the following:

1. Reconnect W33 to A22J4.
A24J6.

3. Select
Did self-test #108 pass?

=

Continue Go To RF.2490

A9 Pulse Troubleshooting 9
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A9.307 Replace W33 and go to the Troubleshooting Foldout,
block 1 (Jocated just prior to the “Special Cases” tab).

A9.310
osciLLoscort SYNTHESIZES NOTHEAROMRD
M
™ o
o 5° 1
ACTVITY YATOU1 }
000 -y
FRONT OF INSTRUMENT
(LOPENLOOP)

Go To A16.9000 Continue

A9.311 There is an open on the motherboard between XA9J1-50
and XA10J1-50. Verify this with an chmmeter. Is
jumpering the open an acceptable repair?

g =g

Go To A22.9000 Continve

A9.312 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

10 A9 Pulse Troubleshooting
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A9.320

A9.321

A9.322

(L_LOBAND)

Go To A10.9000 Continue

There is an open on the motherboard between XA9J1-49
and XA10J1-49. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

g==g

Go To A22.9600 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9 Pulse Troubleshooting 11
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A9.400

Perform the following key sequence:

{SERVICE l.

. Press [PRESET
. Select
. Press
- Select _ (asterisk on).
- Select
on).
. Press
. Select

[ I T S

- >

ascILLOsCoPL QC COUMLED
4 hg i 8 SYNTHESIZER RUTHERBOARD
. r’_—_@
avrer L = L
k""""—\...—_..---

FRONT OF ReSTRUMENT

Coniinue Go To A9.9000

12 A9 Puise Troubleshooting

(asterisk
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A9.401

UsCILLOBCOPE DC COUPLED
. e SYNTHESIZER ACTHERRIAR
4 ACTIVITY O
000 o At
| XA14 ]
NAL_ LY e !
Go To A14.9000 Continue

A9.402  There is an open on the motherboard between XA9J1-1
and XA14J1-4. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

A9.403 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9 Puise Troubleshooting 13
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A9.9000 Replace the A9 assembly.

Adjustments ™
Required?

Troubleshoatmg

Perform Foldout =*

Adjustments b Biock 1

ﬁ #Located in front of
the "Special Cases"

tab.

(-3~

14 A9 Pulse Troubleshooting
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A10 ALC Troubleshooting

M

A10.000 Message Displayed on Synthesizer Go to
Paragraph
A10 : —10VF Supply A10.100
A10 : Meter Log Amplifier A10.200
A10 : ALC Reference A16.300
A10 : Detector Log Amplifier A10.400
A10 : Source Module Intfc A16.500
A10 : Unleveled Detectors A10.600
A10 : Modulator Drive Lo Bnd A10.700
A10 : Modulator Drive Hi Bad A10.700
A10 : Loop Integrator A10.800
A10 : T.C. Ref Supply A10.9000
A10 : Detector Offset DAC A10.9000
A10 : Detector x10 Amplifier A10.9000
A10 : AM Logger Offset A10.9000

A10 ALC Troubleshooting 1
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A10.200

A10.201

4 A10 ALC Troubleshooting

Are there any cables connected to the rear/front panel
ALC ipput?

==y

(Go To A10.202 Continue

Perform the following setup:

Remove all connections to the external ALC input.

Press {(PRESET ) {SERVICE }

Eall ol ol

Press

=

Continue Go To ILT.00C
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A10.102 There is an open on the motherboard between
XA10J2-21 and XA13J2-21. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

==y

Go To A22.8000 Continue

A10.103 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A10 ALC Troubleshooting 3
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A10.200

A10.201

4 A10 ALC Troubleshooting

Are there any cables connected to the rear/front panel
ALC input?

A=ty

Go To A10.202 Continue

Perform the following setup:

1. Remove all connections to the external ALC input.
2. Press (PRESET ]} (SERVICE}.
3. Select
4. Press
5. Select
il
Continue Go To ILT.000
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A10.202  Press @)

Disconnect W25
from A10J7

A1GJ7

~0.2 to —2.0vde }

|

Continue Go To A10.9000

A10.203 Perform the following setup:

1. Press (PRESET) (cw]) (5] (GHz)-
2. Press (POWER LEVEL] (10} (dBm).

REAR PANEL

+10dBm 248 WI OUTPUT

1

Continue Go To RF.3090

A10 ALC Troubleshooting 5
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A10.204

6 A10 ALC Troubleshooting

There is an RF output problem. This failure made the
A10 diagnostics fail. Before we can go further this RF
problem must be isolated.

Go to ILT.2240.
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A10.300

Perform the following setup:
1. Press

2. Select

3. Press (1

4. Select (asterisk on).

5. Select (asterisk

t XA10J2-4 should be —4.5V +1.5V.
t XA10J2-4 should be —0.0V £1.5V.

t XA10J2-4 should be —9.0V £1.5V.

YOLTHETER SYNYHESIZER MQTHERBORRD

&0 o 31
1 XA10J2 1
0 }41

D

.:
it

Continue Go To A10.9000

A10 ALC Troubleshooting 7
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A10.301 Perform the following setup:
1. Press (PRESET ) (SERVICE).
2. .

Gl

- (asterisk on).

N TITITII IO
suoass . OP

Go To A14.9000 Continue

8 A10 ALC Troubleshaoting
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A10.302 There is an open on the motherboard between XA10J2-4
and XA14J2-1. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=34

Go To A22.9000 Continue

A10.303 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A0 ALC Troubleshooting 9
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S A A
A10.400 Perform the following setup:
1. Press (PRESET
2. Select

3. Press
4. Select

SERVICE

ssenb SYNTHESIZER NOTKERBOARD

-25 to
-5,

-6 to
- 10V

Go To A10.9600 Continue

10 A10 ALC Troubleshooting
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A10.401

«-2.5 to
-5{5V SYNTHESIZER MOTHEHBOARR
-Gf_to
-0V
Ceontinue Go To A15.9000

A10.402 There is an open on the motherboard between
X A10J2-55 and XA15J2-27. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

A10.403 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A10 ALC Troubleshooting 11
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m
A10.500

A10.501

A10.502

12 A10 ALC Troubleshooting

Are there any cables connected to the rear /front panel

S

MI (source module interface) connectors?

1=y

Go To A10.9000 Continve

Perform the following setup:

i
2

. Remove all connections to the SMI inputs.
. Press (PR

3. Select -

4. Press

9. Select
A—3

Go To A10.9000 Continue

The problem appears to be partially solved. Remove any
remaining connections and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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A10.600 Perform the following setup:

1. Press (PRESET } (SERVICE }.
- Select | .
. Press
- Select asterisk on).
. Select

3]

v o 9

(LUNLVLED _HI)
{(LUNLVLED_LOW)

FRONT GF ISTRUMENT

Go To A10.9000 Continue

A10 ALC Troubleshooting 13
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A10.601

SYNTHESIZER MOTHERBORKD

(LUNLVLED _HI)
(LUNLVLED...LOW)

FHONT OF INSTRUMENY

1

Continne Go To A15.9000

A10.602 There is an open on the motherboard between XA10J2-3
and XA15J1-39, or there is an open between XA10J2-33
and XA15J1-78 (note that these lines are two separate
signals). Verify this with an chmmeter.

Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continne

A10.603 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

14 A10 ALC Troubleshooting
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A10.700 Perform the following setup:
Press { ET)

Select

Press () (EATER).
Note the pass/fail condition of test 132.

Press () (BTER)
Note the pass/fail condition of test 133.

Did both test 4132 and test #133 fail?

=g

Continue Go To A16.710

SRR

A10.701  Did only test #132 fail?

=g

Continue Go To A10.705

A10.702 The most likely cause of this failure is either W34
(A22J6 to A25]2) or A10. However, before replacing
A10, check all cables (especially W34) and wiring
harnesses around A10 and the RF deck. H you find
any problems, correct them and then go to the
Troubleshooting Foldout, block 1 (Jocated just prior to
the “Special Cases” tab).

If you do not find any problems, replace A10 (go to
A10.9000) if it has not already been replaced. Otherwise,
replace the AM modulator A38 (go to RF.3890.)

A10 ALC Troubleshooting 15
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16

A10.705

A10.710

A10 ALC Troubleshooting

The most likely cause of this failure is either W35
(A22]5 to A24J7) or A10. However, before replacing
A10, check all cables (especially W35) and wiring
harnesses around A10 and the RF deck. Note that
W35 does not slip on to A24J7, it screws on. If you
find any problems, correct them and then go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

If you do not find any problems, replace A10 (go to
A10.9000) if it bas not already been replaced. Otherwise,
replace the A24 (go to RF.2490.)

The problem is almost certainly A10. However, before
replacing A10, check all cabling and wiring harnesses
around A10 and the RF deck. I you find any problems,
correct them and then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

If you do not find any problems, replace A10 (go to
A106.9000) if it has not already be replaced. If A16 has
been replaced, go to A10.702, A10.705, and “Special
Cases” for additional information.
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A10.800 Are all cables removed from the synthesizer including
any connections to EXT ALC?

g——g

Continue Go To A10.9000

A10.801 Remove all cables and go to ILT.105.

A10 ALC Troubleshooting 17
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A10.9000 Replace the A10 assembly.

Adjustments
Required?

(A

T

o

, Troubleshooting
Perform Foldout =
Adjustrents  Block 1

tab.

ﬁ *Located in front of
the “Special Cases"

Adjustments
Successful?

> YES

“Special
Casesg"
Pu!ugl upil

SC.000

N
0

18 A10 ALC Troubleshooting



https://www.manualsplus.com/

Aft1.101 Perform the foliowing key sequence:
. Press (PRESET ) (SERVICE}.

1

2. Select

3. Press (ENTER).
4

5

. Select
- Select

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdec.
This is not a failure as long as the signal is primarily
< 700 mV.

GSCILLOSCOPE

]

Go To A11.9000 Go To A11.120

€=

Ai1 FM Driver Troubleshooting 3
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A11.110

A11.111

A11.112

_/-—2:‘-‘-:-:---—---——:---\L STHTHESTIER MOTHERBGRRE

Go To A15.9000 Continue

There is an open on the motherboard between
XA11J1-26 and XA15J1-43. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continpe

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

4 At1 FM Driver Troubleshooting
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A11.120

A11.121

At11.122

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 V de.
T'his is not a failure as long as the signal is primarily
< 700 mV.

Continue Go To A15.9000

There is an open on the motherboard between
XA11J1-51 and XA15J1-58. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

==y

Go To A22.9000 Continune

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubieshooting 5
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A11.200

Perform the following key sequence:
1. Press (PRESET) (SERVICE).
2. Select

3. Press (ENTER).
4. Select

Go To A11.9000 Continue

6 A11FM Driver Troubieshooting
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A11.201

SYRTHESIZER NOTHERRGARD

{LFMOVRMOD)

Continue Go To A15.9000

A11.202 There is an open on the motherboard between
XA11J1-50 and XA15J1-76. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

A3$1.203 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubleshooting 7
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A11.300

FRONT (F MNSTRUMENT

|
3

Countinue Go To A11.5000

A11.301

VOLTHETER SYNTHESIZER NMOTHERBOGARD

appaooasar - §
Aansann :’-' 3

Go To A16.9000 Continue

8 A11 FM Priver Troubleshocting
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A11.302 An open exists between XA11J2-44 and XA16J1-22.
Verify this with an ohmmeter. Is jumpering the open an
acceptable repair?

==y

Go To A22.9000 Continue

A11.303 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubleshooting 9
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A11.400 Are all cables removed from the synthesizer including
connections to the FM input?

=g

Continue Go To A11.9600

A11.401 Remove all cables and go to ILT.105.

10 A11 FM Driver Troubleshooting
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A11.9000 Replace the A1l assembly.

Adjustrents NO
Required? >

ol ‘ 1
| Troubleshooting

Perform Foldout =
Adjustments » Block 1

tab.

ﬁ *Located in front of
the "“Special Caoses”

N .
"Special
0 Cases"
Paragraph
SC.000

A11 FM Driver Troubleshooting 11
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- A12 Multiplier/Filter Driver Troubleshooting

M

A12.000 Message Displayed on Synthesizer Go to
Paragraph
A12: —10 V Supply A12.100
A12 : YTM Kick Circuit A12.200
Al2 : Rise-time Comp Circuit A12.300
A12 : Qutput Driver A12.400
A12 : YO Error Attenuator A12.500
A12 : YTF Output Driver A12.600
A12 : Delay Offset DAC A12.9000
A12 : Delay Gain DAC A12.9000
A12 : Droop Circuit A12.9000
A12 : V/GHZ Buffer A12.9000
A12 : Rear Panel V/GHZ A12.9000
A12 : Offset DAC A12.9000
A12 : Slope DAC A12.9000
A12 ;: VCOMP Summer A12.9000
A12 : V/GHZ Attenuator A12.9000
Al12 : Track/Hold Circuit A12.9000
A12 : YITM Tune in LO Band A12.9000
A12: YTF Kick A12.9000
A12 : YTF Delay Offset DAC A12.9000

A12 Multiplier/Filter Driver Troubleshooting 1
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Al12 : YTF Delay Gain DAC
Al2: YTF Offset DAC
A12 : YTT Slope DAC
Al12: YTF VCOMP Summer

2 A12 Multiplier/Filter Driver Troubieshooling

A12.9000
A12.9000
A12.9000
A12.9000
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A12.100

SYNTHESLZER MOTHERBOARD

10vE 200mV

FHRONT OF [NSTRUMENT

Continue Go To A12.9000

A12.101

SYNTHESLZER ROTHERBOARD

FRONT OF INSTRUMENT

X 1

Go To A13.9000 Continue

A12 Multiplier/Filter Driver Troubleshooting 3
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A12.110 There is an open on the motherboard between X A13J2-2
and XA12J2-21. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A12.111 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases™ tab).

4 A12 Multiplier/Filter Driver Troubleshooting
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A12.200 Perform the following key sequence:

1. Press {PRESET } (SERVICE).
2. Select

3. Press
4. Select

5. Select

i pn— STMTHESIZER MOTHERRORRD
4 ACTMVMITY o

FRONY OF BISTRUMENT

]

Continue Go To A12.9000

A12 Multiplier/Filter Driver Troubleshooting 5
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A12.201

SYNTHESIZER MOTHERBOARD

Go To A14.9000 Continue

A12.210 There is an open on the motherboard between
XA12J1-24 and XA14J1-27. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A12.211  Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

6 A12 Multiplier/Filter Driver Troubleshooting
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A12.300 Perform the following key sequence:
. Press (PRESET )

. Select

. Press (ENTER].

SN TR

Continune Go To A12.9000

A12 Multiplier/Filter Driver Troubleshooting 7
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A12.301

SYNTHESTZEN HOTHERGOARD

Go To A14.9000 Continue

A12.310 There is an open on the motherboard between
XA12J2-35 and XA14J2-42. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—=3

Go To A22.9000 Continue

A12.311 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab). -

8 A12 Muitiplier/Filter Driver Troubleshooting
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A12.400 Do the following:

1. Set power switch to STANDBY.

2. Disconnect the power cord.

3. Measure the resistance of the YT'M tuning coil from
XA12J2-14 to XA12J2-60.

SYNTHESIZER BOTHERBOARD

FRONT OF INSTRUMENT

]

Coutinue Go To A12.9000

A12.401 Was the resistance < 3507

==y

Go To A12.410 Continue

A12.402 Do the following:

1. Remove Al12.
2. Measure the resistance of the SYTM tuning coil from
XA12J2-14 to XA12J2-60.

A32 Multiplier/Filter Driver Troubleshooting 9
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SYNTHESIZER ROTHERBURRG

351 TO 650

FRONY OF MSTRUMENT

Continue Go To A12.9000

A12.403 Do the following:

w Disconnect W37 from A2871 (ribbon cable connecting
RF interface to amp/multiplier).

m Check for an open circuit between XA12J2-14 and
XA12J2-60 (> 100 k).

STNTHESIZER MWOTHERRQARD

a socoaaaeRA
nanaas
LELEEEL T NEE T Y )

FRONY OF INSTRUMENT

1

Continue Go To RF.2890

10 A12 Multiplier/Filter Driver Troubleshooting
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A12.400 Do the following:

1. Set power switch to STANDBY.

2. Disconnect the power cord.

3. Measure the resistance of the YTM tuning coil from
XA1272-14 to XA12J2-60.

SYMTHESIZEN HUTHERBORRD

350 TO 68D

FRONYT OF INSTRUMENT

Continue Go To A12.9000

A12.401 Was the resistance < 357

==y

Go To A12.410 Continue

A12.402 Do the following:

1. Remove Al2.
2, Measure the resistance of the SYTM tuning coil from
XA12J2-14 to XA12J2-60.

A12 Multiplier/Filter Driver Troubleshooting 9
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35 TO 658D

, 1

Continue Go To A12.9000

A12.403 Do the following:

# Disconnect W37 from A28J1 (ribbon cable connecting
RF interface to amp/multiplier).

m Check for an open circuit between XA12J2-14 and
XA1232-60 (> 100 k).

SYNTHESIZER PNGTHERBOSRD

SETEEREL IR LTS

= 100K

FROMT OF INSTRUMENT

Continue Go To RF.2390

10 A12 Multiplier/Filter Driver Troubleshooting



https://www.manualsplus.com/

A12.404 Do the following:

m Using the disassembly instructions in the manual
remove the RF Deck.

u Check for an open circuit between XA12J2-14 and
XA12J2-60 (> 100 k$2).

SYNTHESIIER NOTHERRORRD

YOLTIETER

" pasaononom
agsenn 3
tonusoasceanon YU

= 1000

FRONT OF INSTRUMENT

Go To A22.9000

A12.410

YOLTRETER

Go To A20.9000

SYNTHESIZER NOTHERBOARD

e —
) ( — —
<20
53
1 36
A so 31
L_I [ Txaez ]
J B i
F FROMT OF INSTRUMENT
a! ‘E
1
L
Go To A22.9000 Continue

A12 Multiplier/Filter Driver Troubleshooting 11
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A12.411 Do the following:

s Using the disassembly instructions in the manual
remove the RF deck.

» Disconnect W37 from A28 (amp/multiplier).

m Measure the resistance of the YTM coil at the
amp/multiplier. The resistance should be > 35 to
< 6542 between A28J7-4 and A28J7-12.

=

Go To RF.2890 Continue

A12.412 A high resistance exists on either W37 (the ribbon cable
that connects the RF deck to A28) or on A20 itself (the
RF interface assembly). Replace W37 or A20 and then
go to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

12 A12 Multiplier/Filter Driver Troubleshgoting
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A12.500 Perform the following key sequence:
. Press (PRESET)

1
2
3.
4

o o

SYNTHESTZER HOTHEROOARG

& 3

XA1242

3 1

26

~] FRONT GF ENSTRUMENY

-1V to 18V %

]

Centinue Go To A12.9000

A12 Multiplier/Filter Driver Troubleshooting 13
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A12.501

A12.502

A12.503

sousontsoncecas U0

SYNTHESIZER SOTHERHOART

-V to -8V %

Go To A5.9000 Continue

There is an open on the motherboard between
XA1232-26 and XA5J2-26. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

14 A12 Multiplier/Filter Driver Troubleshooting



https://www.manualsplus.com/

A12.600

A12.601

A12.602

Do the following:

1. Set power switch to standby.

2. Disconnect the power cord.

3. Measure the resistance of the YTF tuning coil from
XA12J12-44 to XA12J2-30.

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A12.9000

Was the resistance < 35Q7

g~

Go To A12.610 Continue

Do the following:

1. Remove Al2.
2. Measure the resistance of the YTF tuning coil from
XA12J2-44 to XA12J2-30.

A12 Multiplier/Filter Driver Troubleshooting 15
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o openarann. |
WENEE ococas - Ofo3
scpotscasamaa

5] TO 850

FROMF OF INSTRUMENT

Continue Go To A12.9000

A12.603 Do the following:

= Disconnect W41 from A29J1 (ribbon cable connecting
RF interface to amp/filter).

= Check for an open circuit between XA12J2-44 and
XA12J2-30 (> 100 kQ).

SYNTHESIZER NOTHERBOARD

ﬂﬂlll L l¢

nnnnn ARAGORHUH

FRONT OF INSTRAMENT

Continue Go To RF.2990

16 A12 Multiplier/Filter Driver Troubleshooting
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A12.604 Do the following:
m Using the disassembly instructions in the manual

remove the RF Deck.
m Check for an open cireuit between XA12J2-44 and

XA1232-30 (> 100 kQ).
SYNTHESTZER NITHERBUARG

sapasn
suwsonpboReoan

FRONT OF INSTRUMENT

Go To A22.9000 Go To A20.9000

A12.610

SYNTHESSIER NOTHERGORRD

aascon + L
sopoossesacons CF

1 3B

===
e T

Go To A22.9000 Continue

A12 Multipiier/Filter Driver Troubleshooting 17
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A12.611 Do the following:

» Using the disassembly instructions in the manual
remove the RF deck,

m Disconnect W41 from A29 (amp/filter).

® Measure the resistance of the YTF coil at the
amp/filter. The resistance should be = 35 to < 650
between A29J7-4 and A29J7-12.

=g

Go To RF.2990 Continve

A12.612 A high resistance exists on either W41 {(the ribbon cable
that connects the RF interface to A29) or on A20 itself
(the RF interface assembly). Replace W41 or A20 and
then go to the Troubleshooting Foldout, block 1 (located
Jjust prior to the “Special Cases” tab).

18 A12 Muitiplier/Filter Driver Troubleshooting
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A12.9000

Replace the A12 assembly.

Adjustments

>N

Required?

Perform
Adjustments

ol E ¥
Troubleshooting

 Foldout *
s Block 1

xiocated in front of
the "Special Cases"
tab.

Adjustments

0
|

N
1]

A12 Multipiier/Filter Driver Troubleshooting 19
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~ A13 YO Driver Troubleshooting

A13.000 Message Displayed on Synthesizer Go to
Paragraph
A13 : +10V Reference A13.100
A13: YO Kick Circuit A13.200
Al13 : Width DAC [U3B] A13.300
A13 : Delay OFFST DAC [U10A] A13.400
Al13: YO Loop Error A13.500
A13 : Driver Amplifier A13.660
Al13 : YO V/GHz Buffer A13.9000
A13 : CW DAC [U3B] A13.9000
Al13 : Sweep Attenuator A13.9000
A13 : SWP Vern DAC [U16A] A13.9000
A13 : OFF Vern DAC [U16B] A13.9000
A13 : Delay GAIN DAC {U10B] A13.9000
A13 : Narrow/Wide Switch A13.9000

A13 YO Driver Troubleshooting 1
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A13.100 Perform self-test #182:

Remove the A10, A12, and Al4 assemblies.

Press (PRESET ) (SERVICE ).
Select

Press (152) (ENTER).

Select (asterisk on).
Select

o oA o

Continue Go To Al3.120

A13.101 Perform the following key sequence:

Press (PRESET } (SERVICE}.
Select

Press
Select,

Select

(ENTER}

. (asterisk on).

AR ol ol S

2 A13 YO Driver Troubleshooting
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Continue Go To A13.9000

A13.102

]

Go To A15.9000 Continue

A13 YO Driver Troubleshooting 3
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A13.103 There is an open on the motherboard between
XA13J1-26 and XA15J1-44, Verify this with an

ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A13.104 install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A13.120 One of the following assemblies is defective:

Al10 ALC.
A12 SYTM Driver.
A14 Sweep Generator.

Replace any one of the assemblies and perform the
following test:

1. Press (PRESET )} (SERVICE].
(EnTeR).

If the test fails, the assembly just replaced is defective.

If the test does not fail, replace another assembly and
repeat test number 182. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A10 go to
A10.9000, for A12, go to A12.9000, and so on.

4 A13 YO Driver Troubleshooting
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A13.200 Perform the following key sequence:
. Press (PRESET ] (SERVICE)

. Select

. Press
. Select

+ Select

(ETER)

asterisk on).

W b O3 b e

SYKTHESIZER NOTHERSOARD

FRONT OF INSTRUMENT

]

Continue Go To A13.9000

A13 YO Driver Troubleshooting 5
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A13.201

Go To A14.9000 Continue

A13.202 There is an open on the motherboard between
XA13J1-49 and XA14J1-67. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—==g

Go To A22.9000 Continue

A13.203 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

6 A13 YO Driver Troubleshooting
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A13.300 Perform the following key sequence:
. Press (PRESET ) (SERVICE ).

. Select
. Press (i) (ENTER)

. Select asterisk on).
- Select

Vo D B e

When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

OSCIELOSCOPE

BYNTHESTIZER NOTHERSOARD

Continue Go To A13.9000

A13 YO Driver Troubleshooting 7
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A13.301 When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

OSC1LLUSCOPE

Go To A14.9000 Continue

A13.302 There is an open on the motherboard between
XA13J2-50 and XA14J2-57. Verify this with an

ohmmeter. Is jumpering the open an acceptable repair?

g—=g

Go To A22.9000 Continue

A13.303 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

8 A13 YO Driver Troubleshooting
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A13.400 Perform the following key sequence:

Press (PRESET ) (SERVICE ).
Select £

Press

Select asterisk on).
Select

o e

SYNTHESIZER MOTHERROARS

/"-h.m
0 Y35
| X132 |
3 1

W

Ceontinue Go To A13.9000

A13 YO Driver Troubleshooting 9
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A13.401

QGLELLOSCHME

SYNTHERIZER NOTHERBOARRD

O}

4 ACTMTY

000

(Hswp)

Go To A14.9000 Continue

A13.402 There is an open on the motherboard between
XA13J2-35 and XA1432-42. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A13.403 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

10 A13 YO Driver Troubleshooting
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A13.500 Perform the following key sequence:
1. Press (PRESET} (SERVICE).

(asterisk on).

When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

o J - SYNTHESIZER NOTHERBOHRD
o
il F§3§ O

000

(voL..out) =T

Continue Go To A13.9000

A13 YO Driver Troubleshooting 11
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A13.501 When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

05C111.08COPE
I —
=== == -]
g dov = et SYNTHESIZER MOTHERBOARD
o o a O
N -
Qo

(voi_..ouT)

Go To A5.9000 Continue

A13.502 There is an open on the motherboard between
XA13J2-26 and XA5J2-26. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—g

Go To A22.9000 Continue

A13.503 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

12 A13 YO Driver Troubleshooting



https://www.manualsplus.com/

A13.600

A13.601

A13.602

Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the power cord.

3. Measure the resistance of the YO tuning coil.
XA13J2-14 to XA13J2-60 should be > 350 to < 652,

SYNTHESIZER MOTHERGUARD
VOLTHETER

AREASDOOO. -
smcean 4

sunocoooesanna

FRONT OF INSTRUMENT

1

Continue Go To A13.9000

Was the resistance < 3507

=g

Go To A13.610 Continue

Do the following:

1. Remove Al3.
9. Measure the resistance of the YO tuning coil
(XA13)2-14 to XA13J2-60).

A13 YO Driver Troubleshooting 13
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WA oaacan .
snossacoananAs

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.603 Do the following:

1. Disconnect W42 from A26J1 (ribbon cable connecting
RF interface to YO).

2. Check for an open circuit between XA13J2-14 and
XA13J2-60 (> 100 k).

SYNTHERIZER NOTHERUOARD

sdbasda -

AAMGEtNOOaaangd

FRONT OF MNSTRUMENT

Continue Go To RF.2690

14 A13 YO Driver Troubleshooting
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A13.604 Do the following:

1. Using the instructions in the “Disassembly and
Replacement Procedures” chapter of the Service
Manual, remove the RF deck.

9. Check for an open circuit between XA13J2-14 and
XA1332-60 (> 100 kQ).

SYNTHERIZER BUYHERBUARD

GRmonnodn. o« 0

eaoson s+ Q@oj
LEREETE T RS 3 20

FRONT OF MSTRUMENT

Go To A22.9000 Go To A20.9000

A13.610

SYNTHESIZER NOTHERADARD

Go To A22.9000 Continue

A13 YO Driver Troubleshooting 15
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A13.611 Perform the following:

1. Using the disassembly instructions in the manual,
remove the RF deck.

2. Disconnect W42 from A26 (YO).

3. Measure the resistance of the YO coil at the YO. The
resistance should be > 35 to < 655) between A26J1-4
and A2651-12,

g—=g

Go To RF.2690 Continue

A13.612 A high resistance exists on either W42 (ribbon cable that
connects the RF deck to A26) or on A20 itself. Replace
W42 or A20 and then go to the troubleshooting foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A13 YO Driver Troubleshooting
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A13.9000 Replace the Al13 assembly.

Adjustrents > N0

Required?

Perform
Adjustrments

0 ! 1
| Troubleshooting
Foldout =

e Block 1

tab.

Adjustments

ﬁ x|l ocated in front of
the “Special Cases”

N
1]

A13 YO Driver Troubleshooting 17
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'A14 Sweep Generator Troubleshooting

00000 SO AT

A14.000 Message Displayed on Synthesizer Go to
Paragraph

Al4 : —10VREF Supply A14.100

Al4 : 1 MHz Clock A14.200

A14 : Sweep Status Line A14.300

Al4 : 7-Axis Blanking A14.400

Al4 : Rear Panel VSWP | A14.500

Al14 : Triple Timer U12 A14.9000
Al4 : Triple Timer Ul3 A14.9000
Al4 : Bucket Counter A14.9000
Al4 : Event Latch/Buffer A14.9000
Al4 : Event RAM A14.8000
A14 : Marker Control A14.9000
Al4 : Stop Sweep Control A14.9000
Al4 : Bucket Generator A14.9000
Al4 : ABUS Ground A14.9000
Al4 : Level Correction DAC A14.9000
A14 : Sweeptime DAC A14.9000
Al4 : VSWP Qutput A14.9000
Al4 : Ramp Generator A14.9000
Al4 : Reset Loop A14.9000

A14 Sweep Generator Troubleshooting 1
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A14.100

VOLTHETER SYNTHESTZER NGTHERBOARD

SooomACHEREBER

10VE 200mV

FRONT OF INSTRUMENT

) L

F
A
I
L
Continue Go To A14.9000

Ai4.101

SYNTHESIZER MOTHERBIARD

10vE 200mY

FRONT OF INSTRUMENT

Go To A13.9000 Continue

2 A14 Sweep Generator Troubleshoating
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A14.116 There is an open on the motherboard between
XA14J2-23 and XA13J2-21. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—==g

Go To A22.9000 Continne

A14.111 [Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 3
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A14.200

Disconnect W18

From AlHN
%2'“1
Continue Go To A14.9000

A14.201

Disconnect W18 (&3
From A7J4

Continue Go To AT.9000

4 A14 Sweep Generator Troubleshooting
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A14.210 W18 is open or damaged. Replace W18 and then go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 5
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b
A14.300 Perform the following key sequence:

1. Press (PRESET ) (SERVICE}).
2. Select

3. Press
4. Select

3. Select

i m i SYNTHESIZER NOTHERSCRRN
| acrvry FEEO

Go To A14.9000 Continae

6 A14 Sweep Generator Troubleshooting
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A14.301

SYNTHESIZER MIHERBORRD

Continue Go To A15.9000

A14.310 There is an open on the motherboard between
XA14J1-35 and XA15J1-35. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

= =g

Go To A22.9000 Continue

A14.311 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 7
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A14.400 Do the following:

1. Set the line power switch to STANDBY.

2. Unplug the line power cord.

3. Measure the resistance between XA14J1-78 and
ground (>10 k).

VOLTRETER - SYNTHESIZER MOYHEAROARD

Continue Go To A14.9000

A14.401 Do the following:

1. Ensure the instrument is still disconnected from line
power.

2. Remove Al4.

3. Measure the resistance between XA14J1-78 and
ground (>10 k).

8 A14 Sweep Generator Troubleshooting
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V. TRETER SYNTHESYZER NOTHERUGARD

T TTTILII TN
ascoon « @
WmassooooGoonn

>10i0

' J

Continue Go To A14.9000

A14.402 Do the following:

1. Ensure the instrument is still disconnected from line
power.

2. Remove the rear panel.
3

. Disconnect the ribbon cable connecting A19 to the
motherboard (W31).

4. Measure the resistance between XA14J1-78 and

ground (=10 k).

‘ ]

Go To A22.9000 Go To A19.9000

A14 Sweep Generator Troubleshooting 9
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e T

A14.500 Are all cables removed from the synthesizer including
the VSWP connection?

=g

Continue Go To A14.9000

A14.501 Remove all cables and go to ILT.105.

10 A14 Sweep Generator Troubleshooting
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A14,9000

Replace the Al4 assembly.

Adjustments

Required?

Perform
Adjustments

0 | 1
| Troubleshooting
Foldout =*

s Block 1

xlocated in front of
the “Speciai Coses”
tab.

Adjustments

> YES

i
]

Successful?

N
0

"Special
Cases"

e +
Haragrapn

5C.000

Al4

Sweep GeneratorTroubleshooting 11
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" A15 CPU Troubleshooting

A15.000 Message Displayed on Synthesizer

Alb:
Al5:
Al5:
Al5:
Al5:
Al5:
Al5:
: Peripheral/Timers
Als:

Al5

1/0 Address

I/O Strobe

I/0 Data

ROM Tests

HPIB Interface Chips
ADC Circuitry

nProcessor Test

RAM Tests

Go to
Paragraph

A15.100
A15.200
A15.300
A15.400
A15.500
A15.9000
A15.9000
A15.9000
A15.9000

A15 CPU Troubleshooting 1
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A15.100

A15.101

2 A15 CPU Troubleshooting

Perform the following setup:

1. Set the line power switch to STANDBY.
2. Completely remove the following assemblies:
m A4 fractional-N.
m A5 YO loop.
u AT reference.
m A9 pulse.
m A10 ALC.
s All FM driver.
s A12 SYTM driver.
m A13 YO driver.
m Al4 sweep generator.
. Set the line power switch to ON.

N e

- Select

Continue

Go To A15.120

Perform the following setup:
1. Set the line power switch to STANDBY.

2. Replace all of the assemblies removed in the previous

step and reconnect all cables.
3. Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing A6.
Set the line power switch to ON.
Press (PRESET J (SERVICE).
Select

Press (530 (iTER).

NS s
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8. Select

M
g

Continue Go To A8.9000

A15.102  Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Replace the A6 assembly (removed in the previous
step) and reconnect all cables.

5. Using the disassembly instructions, remove the front
panel and disconnect W2 (the ribbon cable that
connects the motherboard to A2.)

6. Temporarily replace the front panel leaving W2
loose.

7. Reconnect line power (the power-on control is on A2
so the synthesizer will power up automatically, even
in standby).

8. Press (PRESET

9. Select
10. Press
11. Select

=g

Continue Go To A2.9000

SERVICE }.

A15 CPU Troubleshooting 3
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A15.103

Warning g

A15.104

4 A15 CPU Troubleshooting

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section
to go out.

3. Remove the front panel.

4. Reconnect W2 to A2.

5. Disconnect W3 (the ribbon cable that connects A3 to
the motherboard.)

6. Temporarily replace the front panel leaving the ribbon
cable loose,

7. Reconnect the line power cord.

8. Set the line power switch to ON.

9. Observe the red indicators on A15.

Are all A15 indicators off?
r :
Continune Go To A3.9000

When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Remove the front panel and reconnect W3 {the
ribbon cable that connects A3 to the motherboard.)

5. Reinstall the front panel.
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A15,105

6. Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures as needed.

7. Temporarily replace the rear panel leaving the
ribbon cable (W31) loose. Take great care to ensure
that the ribbon cable is not in contact with any line
power wires or connections.

8. Reconnect the line power cord.

9. Set the line power switch to ON.

(SERVICE)-

12. Press :
13. Select
8 ik
Continue Go To A19.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out,

4. Reconnect W31 (the ribbon cable that connects A9
to the motherboard.)

5. Remove the RF deck. Refer to the disassembly
procedures as needed.

6. Reconnect the line power cord.

7. Set the line power switch to ON.

8. Press (PRESET ) (SERVICE). Ignore all unleveled

10. Press (ENTER).

A15 CPU Troubleshooting 5
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A15.120

6 A15 CPU Troubleshooting

=g

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

u A4 fractional-n.

m A5 YO loop.

n A7 reference.

m A9 pulse,

m AlG ALC.

m All FM driver.

B Al12 5YTM driver.

® A13 YO driver.

» Al4 sweep generator.

Replace any one of the assemblies and perform the
following test:

1. Press (PRESET ] (SERVICE)}.
2. Select

3. Pres
4. Select

If the test fails, the assembly just replaced is defective.

If the test does not fail, replace another assembly and
repeat test number 231. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.
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A15.200

Warning ﬁ

Perform the following setup:

1. Set the line power switch to ON.
Press (PRESET ) (SERVICE ).

Select 3

o W

(asterisk on).

Press (PRIOR).

&

Note the fail or pass status of each
strobe.
9. Use the following table to determine your next step.

Strobes Go To
Paragraph
Only strobe #0 fails Al5.210
Only strobe #1 fails A15.220
Only strobe #2 fails A15.230
Only strobe #3 fails A15.240
Only strobe #4 fails Al15.250
Only strobe #5 fails A15.260
Only strobe #6 fails A15.270
Only strobe #7 fails Al15.280
All other strobe failures A15.8500

When the instrument is connected to ac line power or the
A18 high voitage neon indicator is on, there are voitages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

A15 CPU Troubleshooting 7
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A15210 Perform the following setup:

A15.211

8 A15CPU Troubleshooting

1.
2.
3.

4.

. Press .

« Select

Set the line power switch to STANDBY,
Disconnect the line power cord,

Wait for all the indicators in the power supply
section to go out.

Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
(Refer to the disassembly procedures as needed.)
Temporarily replace the rear panel, leaving the
ribbon cable loose. Take great care to ensure that
the ribbon cable is not in contact with any line
power wires or connections.

Reconnect the line power cord.

Set the line power switch to ON.

Press [PR_I_ESET } (SERVICE ).

Select

=g

Continue Go To A19.9000

Perform the following setup:

1.
2.
3.

4.

Set the line power switch to STANDBY.

Disconnect the line power cord.

Wait for all the indicators in the power supply section
to go out.

Reconnect W31 (the ribbon cable that connects A19
to the motherboard.)

Go to A15.8500.
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A15.220

A15.221

A15.230

Perform the following:

Set, the line power switch to STANDBY.
Remove the Al4 assembly.
Set the line power switch to ON.

Press [PRESET ) (SERVICE ).

Select

Press
Select

==y

Continue Go To A14.9600

I S ikl ol

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the Al4 assembly.

Go to A15.8500.

Perform the following:

Set the line power switch to STANDBY.
Remove the A1l and A12 assemblies.
Set line power switch to ON.

Press [PRESET } [SERVICE)

Select

Press ENTER
Select

a— =g

Continue Go To A15.235

Ne Ry

A15 CPU Troubleshooting 9
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A15.231 Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A1l and A12 assemblies.

Go to A15.8500.

A15.235 Perform the following:

Set the line power switch to STANDBY.
Replace the A1l assembly.

Set the line power switch to ON.

Press
Select

Press
Select

=g

Go To A11.9000 Go To A12.9060

Bl

A15.240 Perform the following:

Set the line power switch to STANDBY.
Remove the A9 and A10 assemblies,

Set the line power switch to ON.

Press {PRESET ) (SERVICE).

Select

Press ENTER ).
Select

=g

Continue Go To A15.245

IR S

10 A15 CPU Troubleshooting
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A15.241

A15.245

A15.250

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A9 and A10 assemblies.

Go to A15.8500.

Perform the following:

Set the line power switch to STANDBY.
Replace the A9 assembly.
Set the line power switch to ON.

Press | E‘_RESETL

Select

Press
Select

a—==n

Go To A9.9000 Go To A10.9000

@)

Bl

Perform the following:

1. Set the line power switch to STANDBY.
2. Remove the A7 assembly.
3. Carefully remove the A6 assembly. Be sure to
disconnect all cables.
. Set the line power switch to ON.

4
5. Press (PRESET ) (SERVICE).
6
7

. Select

A15 CPU Troubleshooting 11
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A15.251

A15.255

A15.260

12 A15 CPU Troubleshooting

8. Select

M

4

Continue Go To A15.255

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A6 and A7 assemblies,

Go To A15.8500.

Perform the following:

Set the line power switch to STANDBY.
Replace the A7 assembly.
Set the line power switch to ON.

Press (PRESET ) (SERVICE}.
Select 3

Press
Select |

g

Go To A7.9000 Go To A6.9000

R RLE

Perform the following:

Set the line power switch to STANDBY.
Remove the A4 and A5 assemblies,
Set the line power switch to ON.

Press ,l, SERVICE ).

Al
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A15.261

A15.265

A15.270

Continue Go To A15.265

Perform the following:

1.
2.

Set the line power switch to STANDBY.
Replace the A4 and A5 assemblies.

Go To A15.8500.

Perform the following;:

N e wieE

Set the line power switch to STANDBY.
Replace the A4 assembly.
Set the line power switch to ON.

Press (PRESET) (SERVICE).

Select

Press
Select

=g

Go To A4.9000 Go To A5.9000

Perform the following:

1.
2.

3.

Set the line power switch to STANDBY.

Using the disassembly instructions, carefully remove
the RF deck.

Set the line power switch to ON.

Press {PRESET ) (SERVICE}-

A15 CPU Troubleshooting 13
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A15.271

A15.280

14  A15 CPU Troubleshooting

Continne Go To A20.9600

Perform the following:

1.
2.

Set the line power switch to STANDBY.
Replace the A20 assembly.

Go To A15.8500.

Perform the following setup:

1.
2.
3.

Set the line power switch to STANDBY.

Disconnect the line power cord.

Wait for all the indicators in the power supply section
10 go out.

. Remove the front panel and disconnect W2 and W3

(the ribbon cables connecting A2 and A3 to the
motherboard.) Refer to the disassembly procedures as
needed.

. Temporarily replace the front panel leaving the ribbon

cables loose.

. Reconnect line power (the power-on control is on A2

so the synthesizer will power up automatically, even
in standby).

. Observe the red indicators on A15.
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Are all Al15 indicators off 7

==y

Continue Go To A15.285

A15.281 Perform the following:

1. Set the line power switch to STANDBY.
2. Reconnect the ribbon cables for A2 and A3.

Go To A15.8500.

A15.285 Perform the following:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Reconnect W3, the ribbon cable that connects the

motherboard to A3.

Temporarily replace the front panel.

Reconnect the line power cord.

Press

. Select

Press (232) (ENTER).
Select

=g

Go To A3.9000 Go To A2.9000

e

S

At5 CPU Troubleshooting 15
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A15.300 Perform the following setup:

1.
2.

e A

Set the line power switch to STANDBY.
Remove the following assemblies:
m A4 fractional-n.

w A5 YO loop.

= AT reference.

= A9 pulse.

= Al19 ALC.

m A1l FM driver.

m A12 SYTM driver.

m Al13 YO driver.

m Al4 sweep generator.

Set the line power switch to ON.

Press (PRESET } (SERVICE].
Press (233) (ENTER).

Continge Go To A15.320

A15.301 Perform the following:

1.
2.

e e

16 A15 CPU Troubleshooting

Set the line power switch to STANDBY.

Replace all of the assemblies removed in the previous
step.

Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing A6.

Set the line power switch to ON.

Press (PRESET ) (SERVICE ).
Press (253) (ENTER).
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8. Select

=g

Continue Go To A6.9000

A15.302 Perform the following setup:

1.
2.
3.

11.

Set the line power switch to STANDBY.
Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

. Replace the A6 assembly removed in the previous

step.

. Remove the front panel and disconnect W2 (the

ribbon cable that connects the motherboard to A2.)
Refer to the disassembly procedures as needed.

. Temporarily replace the front panel leaving W2

loose.

. Reconnect line power (the power-on control is on A2

so the synthesizer will power up automatically, even
in standby).

=g

Continue Go To A2.9000

A15 CPU Troubleshooting 17
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A15.303

Warning %

A15.304

18 A15 CPU Troubleshooting

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section
to go out.

Remove the front panel.

Reconnect W2 to A2. Disconnect W3 (the ribbon
cable that connects A3 to the motherboard.)
Temporarily replace the front panel, leaving W3 loose.
. Reconnect line power.

. Set the line power switch to ON.

. Observe the red indicators on A15.

Are all A15 indicators off?

=g

Continue Go To A3.9000

=

MM@'CR

When the instrument is connected to ac Ene power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
invoived, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Remove the front panel and reconnect W3 (the
ribbon cable that connects A3 to the motherboard.)

5. Replace the front panel.
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A15.305

. Remove the rear panel and disconnect W31 (the

ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures as needed.

. Temporarily replace the rear panel leaving W31

loose. Take great care to ensure the ribbon cable
is not in contact with any line power wires or
connections.

8. Reconnect line power.
9. Set the line power switch to ON.
10. Press {PRESET J (SERVICE ).
11. Select
12. Press
13. Select
a—4
Coutinue Go To A19.9000

Perform the following:

1.
2.
3.

©°Ne

16.

Set the line power switch to STANDBY.
Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

. Reconnect the A19 assembly removed in the previous

step.

Remove the RF deck. Refer to the disassembly
procedures as needed.

Reconnect line power.

Set the line power switch to ON.

Press (25) (ERTER)

A15 CPU Troubleshooting 19
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A15.320

20 A15 CPU Troubleshooting

11. Select

=g

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

m A4 fractional-n.

m A5 YO loop.

m AT reference.

m A9 pulse.

m AI0 ALC.

m All FM driver.

w A12 SY'TM driver.

m A13 YO driver.

m Al4 sweep generator.

Replace any one of the assemblies and perform the
following test:

1. Press [

If the test fails, the assembly just replaced is defective.
If the test does not fail, replace another assembly and
repeat test number 233. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.
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A15.400

A15.401

Perform the following:

Set the line power switch to ON.

Press (PRESET ) (SERVICEJ.

S e

(asterisk on).

6. Press
7. Select :
8. Pres

Did all EEROM tests pass?

==y

Continue Go To A15.8500

Perform the following:
. Set the line power switch to ON.

1

2. Press (PRESET] (SERVICE)
3. Select
4
5

. Press (25) (@TER)
. Select

Did all RAM tests pass?
—&

Go To A15.9020 Cosntinue

A15 CPU Troubleshooting 21

Note the fail or pass status of the
EEROM tests (ignore all other pass/fails).



https://www.manualsplus.com/

A15.405 Perform the following:

Note Take great care during these procedures not to short out
the battery for the battery backed-up RAM.

[y

. Set the line power switch to STANDBY.

. Disconnect the line power cord.

. Very carefully remove the A15 assembly and place it
on an ESD mat.

4. Using plastic tools and taking great care not to short

out the battery backed-up RAM, remove and replace

the EEROM (U4) on A15 with a new EEROM.

Reinstall A15.

Reconnect line power.

Set the line power switch to ON,

Press

Select
10. Select &

w o

© 9 = oo

Were you able to save calibration constants from RAM
to EEROM successfully?

!

Go To A15.9020 Continue

A15.406  Perform the following:
1. Press (PRESET ) (SERVICE)

22 A15 CPU Troubleshooting
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A15.407

A15.410

A15.500

Do all tests pass?

=g

Continue Go To Al15.410

The synthesizer indicates one or more self-test failures.
Go to the paragraph shown on the synthesizer for

the failure unless the message is A15 : ROM tests. In
that case, rather than the paragraph shown on the
synthesizer, go to A15.9020.

When EEROM was lost, most of the calibration data
was saved by copying from battery backed-up RAM.
However, two types of data were not saved. These data
were test patches for the diagnostics and attenuator
correction data. Both sets of data will have to be
recreated.

To recreate the attennator correction data, refer to the
performance tests and adjustments. For the test patches
on the diagnostics, refer to the appropriate service or
installation notes.

When the HP-IB diagnostic was performed, was the HP
8360 series synthesizer disconnected from all HP-IB
busses?

=g

Continue Go To A15.8500

A15 CPU Troubleshooting 23
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A15.501 Remove all HP-1B connections and restart the
troubleshooting process.

A15.1100 Perform the following setup:

1.
2.

Set the line power switch to STANDBY.
Completely remove the following assemblies:
w A4 fractional-n.

n A5 YO loop.

m AT reference.

» A9 pulse.

m A10 ALC.

m All FM driver.

» Al12 SYTM driver.

m Al13 YO driver.

m Al4 sweep generator.

. Repeat the power-on sequence and observe the

indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

=g

Corntinue Go To A15.1129

A15.1101 Perform the following setup:

1.
2.

3.

24 A15 CPU Troubleshooting

Set the line power switch to STANDBY.

Replace all of the assemblies removed in the previous
step and reconnect all cables.

Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing AS6.

. Repeat the power-on sequency and observe the

indicators on Al15.
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A15.1102

A15.1103

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A6.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section

to go out.

4. Replace the A6 assembly (removed in the previous

step) and reconnect all cables.

5. Using the disassembly instructions, remove the front
panel and disconnect W2 (the ribbon cable that
connects the motherboard to A2.)

. Temporarily replace the front panel leaving W2 loose.
. Reconnect line power (the power-on control is on A2
so the synthesizer will power up automatically, even

in standby) and observe the indicators on A15.

-1

Did all the indicators turn on temporarily and then turn

A=

Continve Go To A2.9000

Perform the following setup:

1. Disconnect the line power cord.

9. Wait for all the indicators in the power supply section
to go out.

3. Remove the front panel.

4. Reconnect W2 to A2.

A15 CPU Troubleshooting 25
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Warning @

A15.1104

26 A15 CPU Troubleshooting

5. Disconnect W3 (the ribbon cable that connects A3 to
the motherboard.)
6. Temporarily replace the front panel leaving the ribbon
cable loose.
. Reconnect the line power cord.
. Repeat the power-on sequence and observe the
indicators on A15.

Q0 =3

Did all the indicators turn on temporarily and then turn
off?

g—g

Continne Go To A3.9000

When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the front panel and reconnect W3 (the ribbon
cable that connects A3 to the motherboard.)

5. Replace the front panel.

6. Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures as needed.

7. Temporarily replace the rear panel leaving the ribbon
cable loose. Take great care to ensure the ribbon
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A15.1105

cable is not in contact with any line power wires or
connections.

. Reconnect the line power cord.

. Repeat the power-on sequence and observe the
indicators on Al5.

[{=JRe ¢

Did all the indicators turn on temporarily and then turn
off?

M
&

Continue Go To A19.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

9. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Reconnect W31 (the ribbon cable that connects A19
to the motherboard.)

5. Remove the RF deck. Refer to the disassembly

procedures as needed.

. Reconnect the line power cord.

7. Repeat the power-on sequence and observe the
indicators on Al5.

(=21

Did all the indicators turn on temporarily and then turn
off?

g—==g

Go To A15.8500 Go To A26.9000

A15 CPU Troubleshooting 27
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A15.1120 One of the following assemblies is defective:

m A4 fractional-n.

m A5 YO loop.

m A7 reference.

u AG pulse.

m Al0 ALC.

s All FM driver.

® Al12 SYTM driver.

¥ A13 YO driver.

= Al4 sweep generator.

1. Set the line power switch to STANDBY.

2. Replace an assembly.

3. Set the line power switch to ON,

4. Check the display’s operation. If the display or the
indicators on A15 begin to operate incorrectly, the
assembly just replaced is defective. If the display does
not fail, replace another assembly and repeat the
process. When the defective assembly is identified,
go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.

A15.1200 Perform the following setup:

1. Set the line power switch to ON and observe the 12
LEDs on the top edge of A15.

2. When the 4 left-most LEDs (DS1) display 0010,
observe and record the state of the right 8 LEDs (DS2
and DS3).

28 A15 CPU Troubleshooting
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A15.1201

3. Find the state of the right 8 LEDs in the following
table and go to the indicated paragraph.

LEDs Go To
Paragraph
X1XX XXXX Al15.1201
1XXX XXXX Al15.1201
11XX XXXX Al15.1201
Al Eise A15.8500
X = don’t care

An EEROM failure has occurred. There is some chance
that the EEROM data can be partially recovered

from RAM. This test determines if any data might be
recovered.

1. Set the line power switch to STANDBY and then set
it to ON and observe the 12 LEDs on the top edge of
Al5.

2. When the 4 left-most LEDs (DS1) display 0010,
observe and record the state of the right 8 LEDs (D52
and DS3).

3. Find the state of the right 8 LEDs in the following
table and go to the indicated paragraph.

LEDs Go To
Paragraph
Xi1XX XXXX A15.1201
1XEX XXXX Al15.1201
11XX X XXX A15.1201
All Else A15.8500
X == don’t care

A15 CPU Troubleshooting 29
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A15.1205 Perform the following:

Note Take great care during these procedures not to short out
the battery for the battery backed-up RAM.

[ary
.

Set the line power switch to STANDBY.

Disconnect the line power cord.

3. Very carefully remove the A15 assembly and place it
on an ESD mat.

4. Using plastic tools and taking great care not to

short out the battery backed-up RAM, remove the

EEROM (U4) on A15 and install a new EEROM.

Reinstall A15.

Reconnect line power.

Set the line power switch to ON

Press

Select
10. Select :

B

LN m

Were you able to save calibration constants from RAM
to EEROM successfully?

g—g

Go To A15.9020 Continue

A15.1206 Perform the following:
1. Press (PRESET) (SERVICE]}

30 A15 CPU Troubleshooting
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A15.1207

A15.1210

A15.1300

Do all tests pass?

g==g

Continue Go To A15.1210

The synthesizer indicates one or more self-test failures.
Go to the paragraph shown on the synthesizer for

the failure unless the message is A15 : ROM tests. In
that case, rather than the paragraph shown on the
synthesizer, go to A15.9020.

When EEROM was lost, most of the calibration data
was saved by copying from battery backed-up RAM.
However, two types of data were not saved. These data
were test patches for the diagnostics and attenuator
correction data. Both sets of data will have to be
recreated.

To recreate the attenuator correction data, refer to the
performance tests and adjustments. For the test patches
on the diagnostics, refer to the appropriate service or
installation notes.

Perform the following setup:

1. Set the line power switch to ON and observe the 12
LEDs on the top edge of A15.

2. When the 4 left-most LEDs (DS1) display 0011,
observe and record the state of the right 8 LEDs (D52
and DS3).

3. Find the state of the right 8 LEDs in the following
table and go to the indicated paragraph.

A15 CPU Troubleshooting 31
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LEDs Go To

Paragraph
6000 0001 A15.1310
GO0G 0010 Al5.1320
0060 0100 A15.1330

0000 1600 A15.1340
0001 0000 A15.1350

0010 000D Al15.1360
0100 0000 Al15.1370
1000 0000 Al5.1380
All Else A15.8500

Warning g When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

A15.1310  Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures as needed.

5. Temporarily replace the rear panel leaving the ribbon
cable loose. Take great care to ensure the ribbon
cable is not in contact with any line power wires or
connections,

. Reconnect the line power cord.

. Repeat the power-on sequence and observe the
indicators on A15.

-3
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A15.1311

A15.1320

Did all the indicators turn on temporarily and then turn

g—= =g

Continue Go To A19.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Reconnect W31 (the ribbon cable that connects A19
to the motherboard.)

Go to A15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Remove the Al4 assembly.

3. Repeat the power-on sequence and observe the
indicators on Al5.

Did all the indicators turn on temporarily and then turn

off? M
4

Continue Go To A14.9000

A15 CPU Troubleshooting 33
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34

A15.1321

A15,1330

A15.1331

A15.1335

A15 CPU Troubleshooting

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the Al4 assembly.

Go to Al15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Remove the A1l and Al12 assemblies.

3. Repeat the power-on sequence and observe the
indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

g—g

Ceontinue Go To A15.1335

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the All and A12 assemblies.

Go to A15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Replace the A1l assembly.

3. Repeat the power-on sequence and observe the
indicators on Al5.
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A15.1340

A15.1341

A15.1345

Did all the indicators turn on temporarily and then turn
oft?

=g

Go To A11.9000 Go To A12.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Remove the A9 and A10 assemblies.

3. Repeat the power-on sequence and observe the
indicators on Al5.

Did all the indicators turn on temporarily and then turn
off 7

=g

Continue Go To A15.1346

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A9 and A10 assemblies.

Go to A15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.
2. Replace the A9 assembly.

3. Repeat the power-on sequence and observe the
indicators on Alb5.
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A15,1350

A15.1351

A15.1355

36 A15 CPU Troubleshooting

Did all the indicators turn on temporarily and then turn
off?

=g

(o To A9.9000 Go To A10.9600

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Remove the A7 assembly.

3. Carefully remove the A6 assembly. Be sure to
disconnect all cables.

4. Repeat the power-on sequence and observe the
indicators on Al15.

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A15.1355

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A6 and A7 assemblies.

Go To A15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Replace the AT assembly.

3. Repeat the power-on sequence and observe the
indicators on A15.
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A15.1360

A15.1361

A15.1365

Did all the indicators turn on temporarily and then turn

off? M .
N

Go To AT7.9000 Go To A6.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Remove the A4 and A5 assemblies.

3. Repeat the power-on sequence and observe the
indicators on AlS5.

Did all the indicators turn on temporarily and then turn

=g

Continne Go To A15.1365

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A4 and A5 assemblies.

Go To A15.8500

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Replace the A4 assembly.

3. Repeat the power-on sequence and observe the
indicators on Alb5.

A15 CPU Troubleshooting 37
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A15,1370

A15.1371

A15.1380

38 A15 CPU Troubleshooting

Did all the indicators turn on temporarily and then turn
off?

g—=g

Go To A4.9000 Go To A5.9000

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Using the disassembly instructions, carefully remove
the RF deck (A20).

3. Repeat the power-on sequence and observe the
indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

="

Continue Go To A20.90060

Perform the following:

1. Set the line power switch to STANDBY.
2. Replace the A20 assembly.

Go To A15.8500.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
10 go out.

4. Remove the front panel and disconnect W2 and W3
(the ribbon cables connecting A2 and A3 to the
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A15.1381

A15.1385

motherboard.) Refer to the disassembly procedures as
needed.

. Temporarily replace the front panel leaving the ribbon

cables loose,

. Reconnect line power (the power-on control is on A2

so the synthesizer will power up automatically, even
in standby) and observe the indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

g—==q

Continue Go To A15.1385

Perform the following:

1.
2.

Set the line power switch to STANDBY.
Reconnect the ribbon cables for A2 and A3.

Go To A15.8500.

Perform the following setup:

1.
2.
3.

e

Set the line power switch to STANDBY.

Disconnect the line power cord.

Wait for all the indicators in the power supply section
to go out.

. Reconnect W3, the ribbon cable that connects the

motherboard to A3.

. Temporarily replace the front panel.

Reconnect the line power cord.
Repeat the power-on sequence and observe the
indicators on Al5.
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Did all the indicators turn on temporarily and then turn
off 7

=g

Go To A3.9000 Go To A2.9000

A15.1400 Perform the following setup:

1. Set the line power switch to STANDBY.
2. Completely remove the following assemblies:
u A4 fractional-n.
m A5 YO loop.
» A7 reference.
» A9 pulse.
® A10 ALC.
s All FM driver,
x A12 SYTM driver.
w A13 YO driver.
m Al4 sweep generator.
3. Repeat the power-on sequence and observe the
indicators on A15.

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A15.1420

A15.1401 Perform the following setup:

1. Set the line power switch to STANDBY.
2. Replace all of the assemblies removed in the previous
step and reconnect all cables.

40 A15 CPU Troubleshooting
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A15.1402

. Carefully remove the A6 assembly. Be sure to

disconnect all flexible and semi-rigid coax cables
before removing A6.

. Repeat the power-on sequence and observe the

indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A6.9000

Perform the following setup:

. Set the line power switch to STANDBY.
. Disconnect the line power cord.
. Wait for all the indicators in the power supply section

{o go out.

. Replace the A6 assembly (removed in the previous

step) and reconnect all cables.

. Using the disassembly instructions, remove the front

panel and disconnect W2 (the ribbon cable that
connects the motherboard to A2.)

. Temporarily replace the front panel leaving the ribbon

cable loose.

. Reconnect line power (the power-on control is on A2

so the synthesizer will power up automatically, even
in standby) and observe the indicators on AlS.

Did all the indicators turn on temporarily and then turn
off?

&
Continue Go To A2.9000
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42

A15.1403

Warning g

A15.1404

A15 CPU Troubleshooting

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section
to go out.

3. Remove the front panel.

4. Reconnect W2 to A2.

5. Disconnect W3 {the ribbon cable that connects A3 to
the motherboard.)

6. Temporarily replace the front panel leaving the ribbon

cable loose.

. Reconnect the line power cord.

8. Repeat the power-on sequence and observe the
indicators on A15.

I

Did all the indicators turn on temporarily and then turn

Ty
Gl

Continve Go To A3.9000

When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
frained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the front panel and reconnect W3 (the ribbon
cable that connects A3 to the motherboard.)
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A15.1405

& en

e

Replace the front panel.

. Remove the rear panel and disconnect W31 (the

ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures as needed.

. Temporarily replace the rear panel leaving the ribbon

cable loose. Take great care to ensure the ribbon
cable is not in contact with any line power wires or
connections.

Reconnect the line power cord.

. Repeat the power-on sequence and observe the

indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

g—= =g

Continue Go To A19.9000

Perform the following setup:

1.
2.
3.

o]

Set the line power switch to STANDBY.

Disconnect the line power cord.

Wait for all the indicators in the power supply section
to go out.

. Reconnect W31 (the ribbon cable that connects A19

to the motherboard.)

. Remove the RF deck. Refer to the disassembly

procedures as needed.

. Reconnect the line power cord.
. Repeat the power-on sequence and observe the

indicators on Al5.
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A15.1420

A15.8500

44 A15 CPU Troubleshooting

Did all the indicators turn on temporarily and then turn
off?

=g

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

m A4 fractional-n.

m A5 YO loop.

m A7 reference.

m A9 pulse.

a A10 ALC.

= All FM driver.

' A12 SYTM driver.

# Al3 YO driver.

m Al4 sweep generator.

Replace the assemblies one at a time, Then check the
display’s operation. If the display begins to operate
incorrectly, the assembly just replaced is defective. If

the test does not fail, replace another assembly and
repeat the process. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.

Perform the following:

1. Set the line power switch to STANDBY.,
2. Replace any remaining assemblies that had been
removed.
3. Remove and replace A15 (this resets the edge
connector).
. Set the line power switch to ON.

e

o ¢
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A15.8501

7. Press

8. Press
gl
Go To A15.9000 Continue

Removing and replacing A15 has apparently fixed the
problem. Most likely, it was an intermittent problem
associated with the edge connector or IC sockets on Al5.
Record this situation for future reference. If the problem
recurs, or if this is a recurrence, then replace Al15 (go to
A15.9000). Otherwise you are done.
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N
A15.9000

A15.9001

48 A15 CPU Troubleshooting

Perform the following:

XN SR

Set the line power switch to STANDBY.
Remove the A15 assembly.

Install a new A15 assembly.

Set the line power switch to ON.

Press (PRESET } (SERVICE).
Select

Press (72) [ERTER).

Press

=g

Go To A15.9005 Continue

The calibration data stored in RAM and EEROM on
the failed A15 assembly appears intact. The following
procedure retains the calibration data by transferring
the EEROMs to the new Al5 assembly. However, the
replacement of the EEROMs on A15 is somewhat -
complex. Do not rush through this procedure. A single
error could cause you to lose all the calibration data.
This data requires several days to recreate. Carefully
follow these steps:

1.
2.
3.

< ot

Set the line power switch to STANDBY.

Remove the line power cord.

Very carefully remove the defective A15 assembly
and place it on an ESD mat.

Using appropriate tools, and taking great care not
to damage the EEROM (U14), remove the EEROM
from the defective A15 assembly and install the
EEROM (U14) on the new A15 assembly.

- Install the new A15 assembly in the instrument.
. Reconnect line power.
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A15.9002

A15.9005

Set the line power switch to ON.

7.
8.
9.

a—= =g

Go To A15.9020 Continue

To tetain traceability, perform the ADC Adjustment
using the automated tests software supplied with

the synthesizer. An HP 9000 series 200/300 desktop
computer and IP BASIC are required in addition to the
software. Follow the procedure given in “Auntomated
Tests” in the Service manunal. After completing the
adjustment, go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

This new A15 assembly is defective also. Remove this
A15 assembly and reinstall the original (defective) A15
assembly. You must have the original A15 assembly
because it contains all the calibration data for the
instrument. Go to A15.9000 and replace Al5 again. If
the new A15 is not defective, you will be instructed to
transfer the calibration data to that assembly.
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A15.9020

48 A15 CPU Troubleshooting

You have lost both EEROM and battery backed-up
RAM. This means that all hardware configuration

data and all firmware correction are lost. Before the
instrument will perform properly you must complete the
following steps in the order given.

1.
2.

Replace the A15 assembly.

Install any firmware diagnostic patches as required
(the installation instructions for A15 should indicate
which patches are required and how to install them).

. Using the instrument level troubleshooting (ILT.000),

run the diagnostics to isolate any additional problems.

. Recreate the hardware configuration data (you will

need to contact Hewlett Packard for instructions or
assistance).

. Run the diagnostics and solve any additional

problems as required.

. Recreate all the calibration data (use the performance

tests and adjustments).
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'A16, A17, A18 Power Supply Troubleshooting

Warning a

When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed. An isolation transformer
must be used during afl these procedures.

Observe all safety practices. Remove all jewelry/metal
that can short to ground.

A16.000

Troubleshooting power supplies is dangerous. Be extra
cautious. Perform a complete visual inspection of the
instrument and resolve any safety issues as required.

Continue to A16.100.

A16, A17, A18 Troubleshooting 1
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A16.100 Do the following:

1.

o

8.

9.
10.

Set the line power switch to STANDBY.

2. Disconnect the ac line power cord.
3.
4. Wait for all the indicators in the power supply

Remove the instrument’s top cover.

section to go out.

Completely remove the {ollowing assemblies:
» Al6 post reguiator.

B Al7 rectifier and filter.

® A18 switching regulator.

. Inspect the line fuse on the rear of the instrument.

Replace it, if necessary.

Connect the instrument to ac line power using an
isolation transformer. Do not turn the instrument
on.

Listen and watch. The instrument should remain
inactive.

Disconnect the ac line power cord.

Inspect the line fuse (it should be undamaged).

Does the instrament remain inactive and is the line fuse
undamaged?

=g

Go To A16.200 Continge

2 A16, A17, A18 Troubleshooting
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A16.101

A16.102

Inspect A17 and A18 for signs of physical damage. On
the A18 assembly, look closely at the large resistors
underneath and adjacent to the large heat sinks on Al8.
Check the fuses on A17 and A1R (one each). If they are
open replace them. Then, using the following table, go
to the indicated paragraph.

Either Either ALY or Go To
Fuse Open? Al8 Damaged? Paragraph

Yes Yes A16.321

Yes No Al16.321

No Yes A16.206

No No Al16.102

Continue with the following setup:

1. With ac line power disconnected, install A17 and A18.
2. Connect the instrument to ac line power using an
isolation transformer. Do not turn the instrument on.
3. Observe the indicators on A18 and the amber standby
light on the front panel of the instrument. Compare
their status to the following list:
m Amber standby light (front panel) — ON.
w Al8 neon high voltage indicator (DS2) - ON.
w Al8 green +13.6V LED (DS1) ~ ON.
m A18 amber preregulator shutdown LED (DST7) -
ON.
m All other A18 LEDs —~ OFF.

Were all indicators correct and does the instrument still
appear safe to operate?

==y

Go To A16.300 Continue

A16, A17, A18 Troubleshooting 3
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A16.103 1. Turn the instrument ON and make the following
observations during power up.
® Amber standby light (front panel} - OFF.
m Green power-on light (front panel) — ON.
w A18 neon high voltage indicator (DS2) — ON.
m Al8 green +13.6V LED (DS1) — ON.
m A18 amber preregulator shutdown LED (DS7) -
OFF.
m All other A18 LEDs - OFF.
2. Tuarn the instrument to STANDBY.

Were all indicators correct and does the instrument still
appear safe to operate?

="

Go To A16.500 Continue

A16.104 Verify that the line switch is in STANDBY.

. Disconnect the ac line power cord.

. Wait for all the indicators in the power supply section
to go out.

4. Install A16.

5. Reconnect ac line power through an isolation

transformer.

6. Observe the amber standby light and the green

power-on light on the front panel of the instrument.

Also check the indicators on A16 and A18. Compare

their status to the following list:

w Amber standby light ~ ON.

u Green power-on light — OFF.

m A18 neon high voltage indicator (DS2) — ON.

m A18 green +13.6V LED (DS1) ~ ON.

B A18 amber preregulator shutdown LED (DS7) -
ON.

m Other A18 LEDs — OFF,

m Al6 green +22V standby LED — ON.

8 D

4 A16, A17, A18 Troubleshooting
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A16.105

a Other A16 LEDs — OFF.

Were all indicators correct and does the instrument still
appear safe to operate?

=g

Go To A16.600 Continue

1. Turn the line power switch to ON and make the
following observations during power up:

m Amber standby light — OFF (front panel).

» Green power-on light — ON (front panel).

m A18 neon high voltage indicator (DS2) ~ ON.

» Al8 green +13.6V LED (DS1) - ON.

m A18 amber preregulator shutdown LED (DST) -
OFF.

All other A18 LEDs — OFF.

m A16 green LEDs (from left to right, component side
or from right to left when facing the front of the
instrument):

+22V STBY - ON.
+5V - ON.

+8V — ON.

+15V - ON.
+5VHD — ON.
-5V — ON.

-15V - ON.

—40V — ON.

& Al16 red LEDs — OFF.

m The fan is operating.

2. Ignore any activity on the front panel display.
3. Turn the line power switch OFF.

A16, A17, A18 Troubleshooting 5
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Were all the indicators correct and does the instrument
appear safe to operate?

=g

Go To A16.700 Go To ILT.000

A16.200 Do the following:

1. Disconnect the ac line power cord.

2. Wait for all the indicators in the power supply section
to go out.

3. Remove the rear panel completely (refer to the
disassembly and replacement procedures as reguired).

4. Disconnect and inspect the 8-pin line switch
connector, ac voltage selection switch, line module,
fuse holder and other attached hardware for damage
or discoloration.

5. Inspect the motherboard.

Do the parts appear damaged?

3=y

Coxntinue Go To A16.207

6 A16, A17, A18 Troubleshooting
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A16.201 Measure the resistance of the three line power
connections (high, low and ground) with reference to the
instrument chassis. High line and low line resistance
to ground should be > 1 MQ. The ground connection
resistance to instrument chassis should be < 0.14.

1

Go To A16.207 Continue

A16.202 Measure the resistance between high line and low line.

ig)

REPI PANEL
AC POMER CONKECTION

]

Go To A16.208 Continue

A16, A17, A8 Troubleshooting 7
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Ai16.203 Reconnect the rear panel, 8-pin line switch connector

to the motherboard (A22J9). Measure the resistance
between high line and low line.

i

Continue Go To Al8.207

A16.204

Warning Direct connections to line voltages will be exposed during
this and subsequent steps. Ensure that line power ig
compietely removed.

8 A16, A17, A18 Troubleshooting
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A16.205

Ensure that all power is disconnected and all capacitors
are discharged. Remove the small red cover (high voltage
cover) at the bottom rear of the instrument. The cover
is held in place with three screws. Two screws are
located on either side of XA18J1 (A18 motherboard
connector) and are accessed from the top of the
motherboard. The third screw is located at the rear edge
of the motherboard. You may have to remove the rear
panel to access this third screw. Inspect the line power
traces on the motherboard. Look for signs of shorting,
discoloration, or other signs of damage. Are any of the
line power traces on the motherboard damaged?

g= =g

Continue Go To A16.209

Inspect A17 and A18. Check for signs of physical
damage. On the A18 assembly, look closely at the large
resistors underneath and adjacent to the large heat sinks
on A18. Check the fuses on A17 and A18 (one each). If
they are open replace them. Do A17 and A18 appear
damaged?

g==g

Continue Go To Al16.210

A16, A17, A18 Troubleshooting 9
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A16.206  If the problem was open fuses on either A17 or A18, it is
unlikely that replacing the fuses will solve the problem
completely. Typically, open fuses are an indication of
other failures. However, you may want to replace the
fuses and restart troubleshooting at A16.000. Otherwise,
do the following:

Replace the following:

1. AC voltage selection switch/wiring harness.

2. FIL1 line module-filtered.

3. Fuse and fuse holder.

4. Other line-related hardware that shows any amount of
damage.

Inspect and replace, if damaged, the following:

1. A17 rectifierffilter.

2. A18 switching regulator.

3. AlS6 post regulator.

4. A22 motherboard (inspect A22 closely before
replacing).

See the disassembly instructions and replaceable parts

information as necessary. Restart troubleshooting at
A16.0000.

A16.207 Replace the following:

& FL1, line module - filtered.

m AC voltage selection switch/wiring harness.

m Fuse and fuse holder,

m Any other damaged or discolored parts or assemblies.
m Replace the motherboard if damaged.

Restart troubleshooting at A16.000.

A16.208 Replace FL1, line module - filtered and ac voltage
selection switch/wiring harness and then restart
troubleshooting at A16.000.

10 A16, A17, A18 Troubleshooting
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A16.209

A16.210

A16.300

A16.301

The A22 motherboard has a defect in the traces carrying
line power. Do not attempt to repair A22. Replace A22
(go to A22.9000). Inspect A17 and A18. Check for signs
of physical damage. On the A18 assembly, look closely
at the large resistors underneath and adjacent to the
large heat sinks on A18. Check the fuses on A17 and
A18 (one each). I they are open, replace them. Restart
troubleshooting with A16.000.

Do not attempt to repair either assembly. Replace A17
and A18 as required. Reassemble the instrument and
restart troubleshooting from the beginning of instrument
level troubleshooting. If you have already taken this
action, refer to A16.206 for additional information.

Are any A18 indicators on?

=g

Go To A16.302 Continne

Select the first correct condition and go to the indicated
paragraph.

Neon Green Amber Go To
HIGH V1T +13.6V PRERGSHTDWN  Paragraph
OFF - - A18.9000
ON OFF - A16.320
ON ON OFF Al18.360
ON ON ON A16.380

A dash ( - ) indicates a don’t care condition.

A16, A17, A18 Troubleshooting 11



https://www.manualsplus.com/

A16.302  Set the line power switch to STANDBY. Disconnect the
ac line cord and check the line fuse.

Is the line fuse good?

a— g

Go To A16.400 Go To A16.204

A16.320 Do the following:

1. Disconnect the instrument from line power.
2. Wait for all the indicators in the power supply section

to go out.
3. Carefully remove A18 and discharge all the large
capacitors.
4. Check the fuse on A18 (A18F1).
Is A18F1 good?
3
Continue Go To A18.9000

12 A16, A17, A18 Troubleshooting
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A16.321 Reinstall A16. Then measure the resistance of
XA16J1-36 to ground.
SYNTHES12ER MOTHERBOARD

YOLTBEYER

agoonaaoE.
asaaan
cosNAEEORDONRGOT

Continue Go To A18.9000

A16.322 Remove A16. Then measure the resistance of XA16J1-36
to ground.

YOLYRETER SYNTHESIZER HATHERBOARD "

p———

B
spoodd -
*ecoonusEAnTBY

FRONT OF INSTRUMENT

Go To A16.5000

Continue

A16, A17, A18 Troubleshooting 13
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A16.323 Remove the front panel completely. Refer to the
disassembly procedures. Measure the resistance of
XA16J1-36 to ground.

YOLTRETER SYNVRESIZER MOTHERBOARA

Go To A16.329 Continue

A16.324 Connect W2 from the source module interface assembly
(A2) to the motherboard (A22). Then measure the
resistance of XA16J1-36 to ground.

VOLTNETER SYNTUESTIEN MOGTHERROMLY

Go To A2.9000 Continue

14 A16, A17, A18 Troubleshooting
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A16.325

A16.329

A16.360

Do the following:

1.

2.

asocpoe . QP
ant#pHARSCDOOASD

Connect W3 from the front panel processor (A3) to
the motherboard {A22).

Disconnect the two ribbon cables (W1, W4) that
connect the A3 front panel processor to the A21
display.

. Measure the resistance of XA16J1-36 to ground.

SYNTHESIZER MOYHERUDOARD

Go To A3.9000 Go To A21.9000

Since all of the connections to the +13.6V power supply
have been removed and the resistance measurement is
still less than 1002, there is a short on the motherboard.
Go to A22.9000 (replace the motherboard).

Do the following:

1.
2.
3.
4. With the line switch in the STANDBY position,

Set the line power switch to STANDBY.

Disconnect the instrument from line power and wait
until all A18 indicators are off.

Remove A18.

measure the resistance of XA18J1-25 to ground. Pin
95 is accessible from the component side (top) of the

A16, A17, A18 Troubleshooting 15
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motherboard. It is the pin at the left rear corner of
connector XA18J1 as viewed with the instrument
front panel facing towards you.

] VOLTRETER TOP CF SYNTHEGIZER NOTHERBOARD

Continue Go To A18.9000

A16.361 Measure the resistance of A22J1-33 to ground with the
power switch in STANDBY. Note that the numbering
on the A22J1 connector may be incorrect. Pin 33 is the
left-rear corner of A22J1.

SYNTHESIZER NOYHERBOARD

Continue Go To A16.365

16 A186, A17, A18 Troubleshooting
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A16.362 Remove the front panel and check the seating of
the ribbon cables connecting the front panel to the
motherboard. If no seating problem is found, check the
ribbon cable and replace it if damaged. Otherwise, go to
A2.9000.

A16.365 An open exists between XA18J1-25 and A22J1-33. Do
not attempt to repair this open. Go to A22.9000, and
replace the motherboard.

A16.380  Select the first correct condition and go to the indicated

paragraph.

Red (DS6) Red (DS5) Red (DS4)  Red (DS3) Go To

CURR LIMIT OVERVOLT OVERCURR OVERTEMP Paragraph

OFF - - ON A16.381
ON - - ON A16.383
ON - - OFF A16.384
OFF ON OFF OFF A16.384
OFF ON ON OFF A16.384
OFF OFF ON OFF A16.390

A dash ( ~ ) indicates a don’t care condition.

A16.381 Has the instrument overheated (is the instrument very
warm to the touch)?

==y

Go To A18.9000 Continue

A18, A17, A18 Troubleshooting 17
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A16.382 There are several things that could cause overheating,.
T'wo things to check are: the air flow and environment.
For instance, is the fan blocked? Is the airflow on the
sides of the instrument blocked? If the instrument is in
a racked system, is the direction of airflow the same as
other instruments in the system? If these conditions do
not exist, take the following action:

1. Check all fuses on A16. There are six small plug-in
fuses and two solder-in fuses. All the fuses are close
to the bottom of the board.

2. Check the fan connection to the motherboard (remove
the rear panel and possibly the RF deck to gain
access). See the disassembly instructions for more
information.

3. If these don’t fix the problem then consider one or
more of the following:

a. Replace the fan (see “Disassembly and
Replacement Procedures” in the Service manual
for instructions).

b. Replace A16 (go to A16.9000).

¢. Replace A17 (go to A17.9000).

A16.383 Refer to A16.382. In addition, consider A18 for
replacement {go to A18.9000). Finally, return to the

Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

A16.384 Perform the following:

1. Set the line power switch to STANDBY.

2. Disconnect power and wait for all indicators in the
power supply to go out.

3. Remove A17 and A18.

Go to A16.205.

18 A16, A17, A18 Troubleshooting
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A16.385

A16.390

A16.391

In this case, change both A18 and A17. Go to A17.9000
then A18.9000. Then restart troubleshooting at A16.000.
When you are confident that the power supply is good,
begin troubleshooting at ILT.000.

Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Remove Al5.

4. Connect the instrument to ac line power using an

isolation transformer and set the line power switch to
ON.

Is the A18 +5VHD OVER CURRENT indicator on?

==y

Go To A15.9000 Continue

Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section

io go out.

Install A15.

. Install Al6.

. Remove the front panel and disconnect the ribbon
cables W2 and W3 that connect the front panel to the
motherboard.

7. Connect the instrument to ac line power using an

isolation transformer and set the line power switch to
ON.

o ot

A16, A17, A18 Troubleshooting 19



https://www.manualsplus.com/

Is the A1R 4-5VHD OVER CURRENT indicator on?

=g

Continue Go To A16.395

A16.392 Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Reconnect W2,

5. Connect the instrument to ac line power through an

isolation transformer and set the line power switch to
ON.

Is the A18 +5VHD OVER CURRENT indicator on?

=g

Go To A3.9000 Go To A2.9600

A16.395 Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

. Install A15.

Remove Al4.

. Connect the instrument to ac line power using an
isolation transformer and set the line power switch to

ON.

LIS
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A16.400

A16.401

Is the A18 +5VHD OVER CURRENT indicator on?

g— =g

Go To A14.9000 Go To A16.385

Do the following:

1. Replace the line fuse.

2. Remove the rear panel.

3. Disconnect A22J10 wiring harness from the
motherboard, This wiring harness connects the 22V
toroidal transformer to the motherboard.

4. Ensure that the 22V wiring harness is out of the way
and then replace the rear panel.

5. Connect the instrument to ac line power using an
isolation transformer. Do not turn on the instrament.

Are any A18 indicators on?

3=—0

Go To A16.265 Continue

Replace the 22 volt transformer and then go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).
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A16.500  Select the first correct condition and go to the indicated

paragraph.
Neon Green Amber Go To
HIGH VLT  +$13.6V PREREGSHTDWN Paragraph
OFF - -~ A16.205
ON OFF - Al16.560
ON ON - A16.380

A dash ( — ) indicates a don’t care condition.

A16.560 Do the following:

1.
2.
3.

R

Set the line power switch to STANDBY.

Disconnect the instrument from ac line power.

Wait for all the indicators in the power supply section
to go out.

. Install Al16.
. Remove the front panel and disconnect the ribbon

cables W2 and W3 that connect the front panel to the
motherboard.

. Connect the instrument to ac line power using an

isclation transformer and set the line power switch to
ON.

Is the +13.6V LED (green, DS1) on?

=g

Go To A16.320 Continue
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A16.561

A16.562

Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

4, Reconnect W2.

5. Connect the instrument to ac line power using an
isolation transformer and set the line power switch to

ON.
Is the +13.6V LED (green, DS1) on?

gy

Go To A2.9000 Continue

Perform the following setup:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section

to go out.

Reconnect W3.

. Disconnect the two ribbon cables (W1, W4) that
connect the A3 front panel processor to the A21
display.

6. Connect the instrument to ac line power using an

isolation transformer and set the line power switch to

ON.
Is the +13.6V LED (green, DS1) on?

g— =g

Go To A3.9000 Go To A16.1000

Pl
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A16.600

A16.700

A16.701

A16.702

Were the A18 indicators correct in the previous step?

g—=g

Go To A16.9000 Go To A16.5000

Were all A18 indicators correct?

=g

Go To A16.720 Ge To A16.701

Did the fan turn properly when power was turned on?

M
=g

Go To A16.710 Continue

Are any red A16 LEDs on?

g==g

Continue Go To A16.4000
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A16.703 Measure the voltage of the +13.6 Vdc supply at
XA16J1-36 to ground.

H w
13.6% 1.5Vde XAT6J1 |

Continue Go To A16.9000

A16.704 Either an open exists on the motherboard between
X A1671-36 and XA18P1-49 or A18 is faulty. Verify the
open with an ohmmeter. If an open does exist, do not
attempt to repair it but go to A22.9000. If no open
exists, go to A18.9000.
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A16.710 Do the following:

1.
2.
3.

[P R

O 00~

Set the line power switch to STANDBY.

Disconnect the instrument from ac line power.

Wait for all the indicators in the power supply section
to go out,

. Remove Al6.
. Remove the rear panel and disconnect the fan.
. Check all fuses on A16. There are six small plug-in

fuses and two solder-in fuses. All the fuses are close
to the bottom of the board,

. Replace any fuses that are open.

Reinstall A16.

. Connect the instrument to ac line power nsing an

isolation transformer and set line power to ON (the
fan should still be disconnected).

Continue with A16.711.

A16.711  Measure the voltage at XA16J1-1.

-15 to —25vde

Go To A16.718 Continue
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A16.712 Wait 2 to 3 minutes. Measure the voltage at XA16J1-41
for a positive voltage greater than 2.0 Vdc. This voltage
may increase in value while the measurement is taken.

YOLTIEYER KYNTHESIZER NGTHERBORRD :

lﬂﬂﬂll‘lﬂ&l
B sccems - WF
sgopapooobBpoan i

FRONY OF INSTRUMENT

L

Go To A16.718 Continue

A16.713 Measure the voltage at A22J11-3. This connector is
located at the right-rear of the instrument (by the fan).

VOLTHETER

SYNTHESIZER KOTHERRORRD

% 2|+ | 22011

1

Go To Al16.716 Continue

-15 to —25Vde
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A16.714 Wait 2 to 3 minutes. Measure the voltage at A22J11-1
for a positive voltage greater than 2.0 Vde. This voltage
may increase in value while the measurement is taken.
This connector is located at the right-rear of the
instrument (by the fan).

YR TAETER SYNTUESIZEN NOTHERBOARD

=2Vde

L

Go To A16.716 Centinue

A16.715  The fan is either defective or the instrument has an
intermittent connection. Replace the fan and then go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

A16.716 Reconnect the fan.

There is an open in the motherboard between one of the
following two points.

® XA16J1-1 and A22711-3,
m XA16J1-41 and A22J11-1.
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A16.717

A16.718

A16.720

Is a jumper wire on the motherboard an acceptable
repair?

g

Go To A22.9000 Continue

Repair the motherboard and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

Do the following:

1. Set the line power switch to STANDBY.

2. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

4, Reconnect the fan.

Go to A16.9000.

Do the following:

1. Set the line power switch to STANDBY.

9. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Reconnect the fan.

5. Remove A18.

6. Check fuse A18F1.

Is the fuse damaged?

=g

Go To A16.9000 Go To A16.703
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A16.1000 With the line power switch set to ON and the top cover
removed, check the A16 power supply LEDs in the order
shown. Choose the first LED that is off and go to the
indicated paragraph. If all LEDs are on, go to A16.1001.

LED Name Go To
Paragraph

— 40V A16.4200
+5VHD A16.9000
+22V STBY A16.4300
-15V Al16.4400
-5V A16.4500
+5V Al186.4600
+8V Al16.4700
415V A16.4800

A16.1001 Is the red A16 PRS LED (post regulator shutdown) on?

g—g

Continue Go To A16.9000

A16.1002 Is the red A16 PRA LED (post regulator alert) on?

g—==g

Continue Go To A18.4002
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A16.2000

Note #

Measure the power supply voltages in the order given.
Measure all of the voltages at the test points on the top
edge of A16. If a voltage is out of specification, go to the
paragraph indicated.

These power supply voltages and tolerances rely on a
DC voltmeter accuracy of better than + 0.5%. If your
voltmeter is less accurate, compensate accordingly.

Power Supply Nominal Tolerance Go To
Name Voliage Paragraph
—40V —40 Vdc +0.8 Vdc A16.9000
+22V STBY +22 Vdc 40.4 Vde A16.9000
-15V —~15.07 Vde  +0.3 Vde A16.9000
-5V —5.2 Vdc +0.1 Vde A16.9000
45V +52Vde  £0.1Vde A16.9000
+38V +8 Vdc +0.2Vde A16.9000
+15V +15.12 Vdc +0.3Vdc A16.9000
+5VHD TTL Hi TTL Hi A17.9000
H45VAUp TTL Hi TTL Hi A16.9000

If no errors occur, go to “Special Cases” or restart
troubleshooting with ILT.000.
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A16.4000

A16.4001

A16.4002

Is the red A16 PRS LED (post regulator shutdown) off?

=g

Go To A16.4100 Continue

Are all green LEDs on the A16 assembly on?

"

Go To A16.8000 Continue

Do the following:

1. Set line power switch to STANDBY.

2. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go ouf.

4. Remove Al5.

5. Reconnect the instrument to line power using an
isolation transformer.

6. Set the line power switch to ON.

Is the red A16 PRA LED (post regulator alert) on?

a="g

Go To A15.9000 Continue
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A16.4003

A16.4004

Do the following:

7.

. Set line power switch to STANDBY.
. Disconnect the instrument from line power.
. Wait for all the indicators in the power supply section

to go out.

. Install Al5.
. Remove the front panel and disconnect ribbon cable

W3 from the motherboard.

. Reconnect the instrument to line power using an

isolation transformer.
Set the line power switch to ON.

Is the red A16 PRA LED still on?

=g

Go To A3.9000 Continue

Do the following:

1.
2.
3.

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

. Remove Al6.
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Measure the resistance from XA16J1-78 to ground.
SYNTHESIZER HOTHERDOARD

FRONT OF INSTRUMENT

]

Go To A22.9000  Go To A16.4900

A16.4100 With the line power switch set to ON and the top cover
removed, check the A16 power supply LEDs in the order
given. Choose the first LED that is off and go to the
indicated paragraph. If all LEDs are on, go to A16.9000.

LED Name Go Te
Paragraph

—40V A16.4200
+5VHD A16.9000
+22V 3TBY Al16.4300
~15V A16.4400
-5V Al6.4500
+5V A16.4600
+8V Al16.4700
+15V A16.4800
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A16.4200 Measure the ~40 Vdc unregulated supply at XA16J1-23
and 63.

SYKTHESIZER NOTHERBOARD

~ aumasecag:
BHaCTER :.".

o

-42 to —60Vde

FRONT OF INSTRUMENT

]

Continue Go To A16.4202

A16.4201 Do the following:

1. Set line power switch to STANDBY.

9. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.
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Measure the —40 Vdc unregulated supply from A17 to
Al16 at XA16J1-23 and 63.

AYHYHESIZER HOTHERBOARD

~42 to ~B0Vde

Go To A17.9000 Continue

A16.4202 Do the following if not already performed:

1. Set line power switch to STANDBY.

2. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove A16.
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Measure the resistance of the —40 Vdc supply to ground
(XA16J1-62 to ground).

YOLTRETER SYNTHESIZER HOTHERBOARD

a aocacaDeE. ¢
ananse + QETH

Continue Go To A16.4220

A16.4203 Remove the following assemblies:

w A1l FM driver.

m A12 SYTM driver.

s A13 YO driver.

s Al4 sweep generator.
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Measure the resistance
(XA16J1-62 to ground)

VOLTHE TER

of the —40 Vdc supply to ground

SYNTHEST 2GR KOTHERBGARD

FRONT OF mSTRUMENT

Continue Go To A16.4210

A16.4204 Refer to the disassembly procedures to remove the RF

deck. Measure the resistance of the ~40 Vdc supply to
ground (XA16J1-62 to ground).

YOLYHETER

WINTHEST2ER HOTHERBOARD

Go To A22.9000 Continae
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A16.4205

A16.4206

Reinstall the RF deck in the service position. Reler to
the disassembly procedures. Remove the ribbon cables
that connect the microcircuits to the RF deck:

Measure the resistance of the —40 Vdc supply to ground
(XA16J1-62 to ground).

VOLTRETER SYNTHESTIZER HOTHERBOARD

Go To A20.9000 Continue

Reconnect the microcircuit ribbonr cables one at a time
while measuring the resistance of the —40 Vdc to ground
(XA16J1-62 to ground). Replace the microcircuit that
causes a resistance measurement of < 100€2. Also,

check the —~40V fuse on A16 and replace it if open. I
no microcircuit causes a low resistance measurement,
you may have removed the defect in the disassembly
process or the problem may be intermittent. Go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).
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A16,4210  Reinstall the previously removed assemblies one at a
time while measuring the resistance of the —40Vdc
supply to ground (XA16J1-62 to ground). Replace
the assembly that causes a resistance measurement of
< 100€). Also check the —40V fuse on A16 and replace
it if defective. If no assembly causes a low resistance
measurement, you may have removed the defect in the
disassembly process or the problem may be intermittent.
Go to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

A16.4220 Check the —40V fuse on Al6.

Is the fuse defective?

=g

Go To A16.7000 Continue

A16.4221 Do the following:

1. Replace the defective fuse.

2. Install A16.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green A16 —40V LED on?

=g

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simple solution is suspect. You may want to monitor
the instrument for several minutes with the covers on to
insure that an intermittent problem does not exist. Go
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A16.4300

A16.4301

to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

Do the following if not already performed:

1. Set line power switch to STANDBY.

9. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.

Measure the resistance of the +22Vdc supply to ground
(XA1631-2, 42 to ground).

SYNTHESIZER NOTHERROARL

YOLTHETER

= 10K

FHROMT OF HSTRUMENT

Go To A23.9000 Continue

Do the following if not already performed:

1. Set line power switch to STANDBY.

9. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.
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Measure the resistance of the +22Vdc supply to ground
(XA16J1-43 to ground).

VOLYHEYER SYNTHESZZER NGTHERROARD

Continue Go To A16.9000

A16.4302 Remove A12. Measure the resistance of 4+22Vdc to
ground (XA16J1-43 to ground).

YOLTHEYER SYNTHESIZER NOTHERBORRD

«  aansconanas . x §
anoasaxn « OB
#dtocacanocanns PO

Go To A22.9000 Go To A12.9000
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A16.4400

A16.4401

Measure the voltage of the —15 Vdc unregulated supply
from A17 to A16 at XA16J1-27, 28, 67, and 68.

SYNTHESIZER NOTHERRGARD

—~18 to —25Vde

[—

asocopBURRISAR
+

eI
#Aasoas - :'. X

FRONT OF INSTRUMENT

J

Continue Go To A16.4402

When the instrument is connected to ac line power

or the A18 high voltage neon indicator is on, there

are voltages present that can cause personal injury

or death. Only trained, qualified personnel, who are
aware of the hazards involved, should perform service
on this instrument with its protective covers removed.
An isolation transformer must be used during all these
procedures.

Observe all safety practices. Remove all jewelry /metal
that can short to ground.

Do the following:

1.
2.
3.

il

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

Remove Al6.

. Connect the instrument to line power using an

isolation transformer.

. Set the line power switch to ON.
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Measure the —15 Vdc unregulated supply from A17 to
Al6 at XA16J1-27, 28, 67, and 68.

SYNTHESIZER NOTHERBOARD

Go To A17.9000 Continue

A16.4402 Do the following if not already performed:

1. Set line power switch to STANDRY.

2. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove A16,
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A16.4403

Note i

nnﬂll!llﬂln 1 XATSJ‘I

Measure the resistance of the —15 Vdc supply to ground
(XA1631-25, 26, 65, and 66 to ground).

SYNTHESTIER NOTHERDOARD

VOLTHETER

FRONT OF INSTRUMENT

]

Continue Go To A16.4420

Remove the following assemblies:

m A4 fractional-N.

s A5 YO phase defector.
m A7 reference.

m A9 pulse.

w A1l FM driver.

m A12 SYTM driver.

5 Al13 YO driver.

m Al4 sweep generator.
n Ald microprocessor.

m A6 sampler.

Be sure to disconnect the rigid cable connected to the
input of A6 before removing A6. Otherwise damage to
the cable, A6, and possibly the filter (FL2) can occur.
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A16.4404

nsMacoOoDOnENE

Measure the resistance of the —15 Vde supply to ground
(XA16J1-25, 26, 65, and 66 to ground).

SYNTHESIZER HOCTHERBORRD

FROKF CF INSTRUMENT

Continue Go To A16.4410

Follow the disassembly procedures to remove the RF
deck.

Measure the resistance of the —15 Vdc supply to ground
(XA16J1-25, 26, 65, and 66 to ground).

SYNTHESIZER NATHERROARD

YOLTHETER

o noOMDOB AR, .
seoo8se . :"

2750

FRONT OF RSTRUMENT

Go To A16.4430 Continge
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A16.4405  Reinstall the RF deck in the service position. Refer
to the disassembly procedures as needed. Remove the
ribbon cables that connect the microcircuits to the RF
deck: Measure the resistance of the —15 Vdc supply to
ground (XA16J1-25, 26, 65, and 66 to ground).

SYRTHESIZER NOTHERRORRD
VOLTETER ra

e
o anmoomREB- L
WS nacoooe o

ACOOOOCBNODORS

FRONE OF INSTRUMENT

Go To A20.9000 Continue

A16.4406 Reconnect the microcircuit ribbon cables one at a time
while measuring the resistance of the —15 Vde supply
to ground (XA16J1-25, 26, 65, and 66 to ground).
Replace the microcircuit that causes a < 75(} resistance
measurement. Also, check the —15V fuse on Al16 and
replace it if open.

Did a microcircuit cause a low resistance measurement?

==y

Go To A16.4408 Continue
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A16.4407

Go to the paragraph indicated below to replace the faulty microcircuit.

Microcireuit Go To
Paragraph

A29 amp/filter RF.2990
A28 ampfmultiplier RF.2890
A26 YO RF.2690
A24 low band RE.2490
A3l attenuator RF.3190
A32 amp/doubler RF.3290
A33 amp switch RF'.3390

A16.4408

You may have removed the defect in the disassembly process or the problem
may be intermittent. Also check the —15V fuse on A16 and replace it if open.
Go to the Troubleshooting Foldout, block 1 (located just prior to the “Special
Cases” tab).

A16.4410

Reinstall the previously removed assemblies one at a time while measuring the
resistance of the —15 Vdc to ground (XA16J1-25, 26, 65, and 66 to grouad).
Replace the assembly that causes a resistance measurement of < 75Q. If no
assembly causes a low resistance measurement, you may have removed the
defect in the disassembly process or the problem may be intermittent. Also
check the —15V fuse on A16 and replace it if open. Go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special Cases” tab).
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A16.4420

A16.4421

A16.4430

Check the —15V fuse on Al6.

Is the fuse open?

g——g

Go To A16.7000 Continue

Do the following:

1. Replace the defective fuse.

2. Install AlS.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green —15V LED on?

a=—g

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simple solution is suspect. You may want to monitor
the instrument for several minutes with the covers on to
insure that an intermittent problem does not exist. Go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

Follow the disassembly procedures (in the Service
manual) to remove the rear panel and disconnect

ribbon cable, W31 from the motherboard. Measure the
resistance of the —15 Vdc supply to ground (XA16J1-25,
26, 65, and 66 to ground).
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SYNTRESIZER NHOTHERRDARD

T YL 3
wanspne « QT

1

Go To A22.9000 Go To A18.9000

A16.4500  Measure the voltage of the —5 Vdc nnregulated supply
from A17 to A16 at XA16J1-20, 21, 60, and 61.

SYNTHESIZER MOTHERBOARD

ansans o D
nesnenoasesan OF0

~7 to —1WNde

FRONT OF INSTRUMENT

I

Continue Go To A16.4502
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A16.4501

A16.4502

Do the following:

1.
2.
3.

6.

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.
5.

Connect the instrument to line power using an
isolation transformer.
Set the line power switch to ON.

Measure the voltage of the —5 Vdc unregulated supply
from A17 to A16 at XA16J1-20, 21, 60, and 61.

SYNTHESIZER MOYHERDOARD

MmeaOoceCODasRSa

=7 to —13Vde

TS
L L T
coomRE -

FRONT OF INSIRUMENT

Go To A17.9000 Continue

Do the following if not already performed:

1.
2.
3.

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

. Remove A16.
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Measure the resistance of the ~5 Vdc supply to ground
(XA16J1-18, 19, 58, and 59 to ground).

SYKTHESIZER SOTHERBOARD

oo hGaCaRR. o :
Axooss - "'t -
LI LI L I TITIT IR &

=78

FRONT OF ISTRUMENT

Continne Go To Al16.4520

A16.4503 Remove the following assemblies:

» A4 fractional-N.

m A5 YO phase detector.
m A7 reference.

B A9 pulse,

» All FM driver.

2 A12 SYTM driver.

® Al3 YO driver.

m Al4 sweep generator.
m Al5 microprocessor.

» A6 sampler.

Note [ Be sure to disconnect the rigid cable connected to the
% input of A6 before removing A6. Otherwise damage to
the cable, A6, and possibly the filter (FL2) can occur.
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Measure the resistance of the —5 Vdc supply to ground
(XA16J1-18, 19, 58, and 59 to ground).

SYNTHESIZER NOTHERHOARD

sepnanoec- . o
| W——— crcocos 4
lesooeesnsacass

=750

FRONT OF INSTRUMENT

.

Continue Go To A18.4510

A16.4504  Refer to the disassembly procedures to remove the RF
deck. Measure the resistance of the —5 Vdc supply to
ground (XA16J1-18, 19, 58, and 59 to ground).

SYNTHESIZER HOTHERBOARD

aoRnaE -
concooadARsOsn
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FRONT OF INSTRUMENT

—

Go To A16.4530 Continue
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A16.4505

A16.4506

Refer to the disassembly procedures and reinstall the RF
deck in the service position. Remove the ribbon cables
that connect the microcircuits to the RF deck.

Measure the resistance of the —5 Vdc supply to ground
(XA16J1-18, 19, 58, and 59 to ground).

SYNTHEGXZER MOTHERDOARD

il L L LI LS
sgnpaAOeAARasD

2750

FRONT OF INSTRUMENT

Go To A20.9000 Continue

Reconnect the microcircuit ribbon cables one at a time
while measuring the resistance of the —5 Vdc supply to
ground (XA16J1-18, 19, 58, and 59 to ground). Also
check the —5V fuse on A16 and replace it if open.

Does a microcircuit cause a resistance measurement of
< 75017

==y

Go To A16.4508 Continne
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A16.4507
Go to the paragraph indicated to replace the faulty microcircuit.

Microcircuit Go To
Paragraph
A29 amp/filter RF.2990
A28 amp/multiphier RF.2890
A6 YO R¥.2690
A24 low band RF.2490
A31 attenuator RF.3190
A32 amp/doubler RF.3290
A33 amp switch RI.3390

A16.4508

You may have removed the defect in the disassembly process or the problem
may be intermittent. Also check the ~5V fuse on A16 and replace it if open.
Go to Troubleshooting Foldout, block 1 (located just prior to the “Special
Cases” tab).

A16.4510

Reinstall the previously removed assemblies one at a time while checking the
resistance of the —5 Vdc supply to ground {XA16J1-18, 19, 58, 59 to ground).
Replace the assembly that causes a resistance measurement of < 75%. H no
assembly causes a low resistance measurement, you may have removed the
defect in the disassembly process or the problem may be intermittent. Also
check the —5V fuse on A16 and replace it if open. Go to Troubleshooting
Foldout, block 1 {located just prior to the “Special Cases” tab).

A16, A17, A18 Troubleshooting 55



https://www.manualsplus.com/

A16.4520 Check the —5V fuse on Al6.
Is the fuse open?

=3

Go To A16.7000 Continue

A16.4521 Do the following:

1. Replace the defective fuse.

2. Install A16.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green -5V LED on?

==

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simnple solution is suspect. You may want to monitor
the instrument for several minutes with the covers on to
insure that an intermittent problem does not exist. Go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).
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A16.4530 Refer to the disassembly procedures to remove the
rear panel and disconnect ribbon cable, W31, from the
motherboard. Measure the resistance of the -5 Vdc
supply to ground (XA16J1-18, 19, 58, and 58 to ground).

SYNTHESIZER HOTHERBOARD

T T
soasaos =%
AAAAGCOBANODE
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2750

FRONT OF INSTRUMENT

]

Go To A22.9000 Go To A19.9000

A16.4600 Measure the voltage of the 45 Vdc unregulated supply
from A17 to at XA16J1-15, 16, 55, and 56.

YYNTHESIZER NUTHERROARD

VOLTHETER /"“"‘-—-—"*‘-—-\_
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_______ 55 ; 758

FRONT OF INSTRUMENT

1

Continue Go To A16.4602
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A16.4601 Do the following:

1.
2.
3.

6.

Set line power switch to STANDBY.

Disconnect the instrument from line power,

Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.
5.

Connect the instrument to line power using an
isolation transformer.
Set the line power switch to ON.

Measure the voltage of the +5 Vdc¢ unregulated supply
from Al7 to A16 at XA16J1-15, 16, 55, and 56.

SYNTHESIZER NOTHERROARD

+5 to

+13vde

FRONT OF INSTRUMENT

!

Go To A17.9000 Continve

A16.4602 Do the following if not already performed:

1.
2.
3.

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

. Remove Al6.
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Measure the resistance of the +5 Vdc supply to ground
(XA16J1-13, 14, 39, 40, 53, 54, 79, and 80 to ground).

SYRTHESIZER HOTHERRORRD

=rrassannn. |
q

1

Continue Go To A16.4620

A16.4603 Remove the following assemblies:

m A4 fractional-N.

= A5 YO phase detector.
m A7 reference.

m A9 pulse.

= All ¥FM driver.

m A12 SYTM driver.

w Al13 YO driver.

u Al14 sweep generator.
w A15 microprocessor.

m A6 sampler.

Note 1  Be sure to disconnect the rigid cable connected to the
% input of A6 before removing A6. Otherwise damage to
the cable, A6, and possibly the filter (F12) can occur.
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Measure the resistance of the +5 Vdc supply to ground
(XA16J1-13, 14, 39, 48, 53, 54, 79, and 80 to ground).

SYNTHESIZER MUTHERBOARD

FRONF OF INSTRUMENT

__ J

Continue Go To A16.4610

A16.4604 Refer to the disassembly procedures and remove the RF
deck.

Measure the resistance of the +5 Vdc supply to ground
(XA16J1-13, 14, 39, 40, 53, 54, 79, and 80 to ground).

SYNTHESIZER MOTHERROARD

fo " W ukumsooa. .
cebdoos « LHNE
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Go To A16.4630 Continue
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A16.4605

A16.4606

Reinstall the RF deck in the service position. Refer to
the disassembly procedures. Remove the ribbon cables
that connect the microcircuits to the RF deck:

Measure the resistance of the +5 Vdc supply to ground
(XA16J1-13, 14, 39, 40, 53, 54, 79, and 80 to ground).

SYNTHESIZER MOYHERBOARD

e neaoanas- - i
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FRONT OF INGTHUMENT
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Go To A20.9600 Continue

Reconnect the microcircuit ribbon cables one at a time
while measuring the resistance of the +5 Vdc supply to
ground (XA16J1-13, 14, 39, 40, 53, 54, 79, and 80 to
ground). Finally, check the 45V fuse on A16 and replace
it if open.

Did a microcircuit cause a resistance measurement of

< 75Q7 M
—4

Go To A16.4608 Continue
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A16.4607
Go to the paragraph indicated to replace the faulty microcircuit.

Microcirenit Go To
Paragraph

A29 amp ffilier RF.2990
A28 amp/imultiplier R¥.2830
A28 YO RF.2690
A24 low band RF.2490
A31 attenuator RF.3190
A32 amp/doubler RF.3290
| A33 amp switch RF.3390

A16.4608

You may have removed the defect in the disassembly process or the problem
may be intermittent. Also check the +5V fuse on A16. Replace it if defective.
Go to Troubleshooting Foldout, block 1 (located just prior to the “Special
Cases” tab).

A16.4610

Reinstall the previously removed assemblies one at a time while measuring the
resistance of the +5 Vdc supply to ground (XA16J1-13, 14, 39, 40, 53, 54, 79,
and 80 to ground). Replace the assembly that causes a resistance measurement
of < 758. If no assembly causes a low resistance measurement, you may

have removed the defect in the disassembly process or the problem may be
intermittent. Also check the +5V fuse on A16. Replace it if defective. Go to
Troubleshooting Foldout, block 1 (located just prior to the “Special Cases”
tab).
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A16.4620

A16.4621

Check the +5V fuse on Al6.
Is the fuse defective?

gy

Go To A16.7000 Continue

Do the following:

1. Replace the defective fuse.

2. Install Al6.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green +5V LED on?

==y

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simple solution is suspect. You may want to monitor
the instrument for several minutes with the covers on to
insure that an intermittent problem does not exist. Go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).
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A16.4630 Refer to the disassembly procedures to remove the
rear panel and disconnect ribbon cable, W31 from the
motherboard. Measure the resistance of the +5 Vdc
supply to ground (XA16J1-13, 14, 39, 40, 53, 54, 79, and
80 to ground).

SYNTHESIZER MOTHEREOARD

FRONF OF INSTRUMENT

]

Go To A22.9000 Go To A19.9000

A16.4700  Measure the voltage of the +8 Vdc unregulated supply
from A17 to A16 at XA16J1-9, 10, 49, and 50.

SYNTHESIZER MITHERBOARD

Wi pAaER.
LEE LY I
nnnnnn IEEE )

+3 1o +20Vde

FRONT OF INSTRUMENY

:

Continue Go To A16.4702
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A16.4701

A16.4702

Do the following:

1. Set line power switch to STANDBY.

9. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.

5. Connect the instrument to line power using an
isolation transformer.

6. Set the line power switch to ON.

Measure the voltage of the +8 Vdc unregulated supply
from A17 to A16 at XA16J1-9, 10, 49, and 50.

SYNTHESIZER MOTHERBOARD

L I TIT LIV
saonoa + OF
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+3 to +20Vdc

Go To A17.9000 Continue

Do the following if not already performed:

1. Set line power switch to STANDBY.

2. Disconnect the instrument from line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove Al6.
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A16.4703

Note

Measure the resistance of the +8 Vde supply to ground
(XA16J1-7, 8, 47, and 48 to ground).

SYKTHESYZER MOTHERGOHRD

ewatsoeooonoasan PO

FRONT OF INSTRUMENT

Continne Go To A16.4720

Remove the following assemblies:

m A4 fractional-N,

m A5 YO phase detector.
m A7 reference.

m A9 pulse.

m All FM driver.

u A12 SYTM driver.

» A13 YO driver.

m Al4 sweep generator.
= Al5 microprocessor.

m A6 sampler.

Be sure to disconnect the rigid cable line connected to
the input of A6 before removing A6. Otherwise damage
to the cable, A6, and possibly the filter (FL2) can occur.
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Measure the resistance of the +8 Vdc supply to ground
(XA1631-7, 8, 47, and 48 to ground).

SYNTHESIZER NOTHERBOARD

VOLTHETER rd

Continue Go To A16.4710

A16.4704 Refer to the disassembly procedures to remove the RF
deck.

Measure the resistance of the +8 Vd¢ supply to ground
(XA16J1-7, 8, 47, and 48 to ground).

SYNTHESIZER NOTHERROARD
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Go To A16.4730 Continue
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A16.4705  Refer to the disassembly procedures and reinstall the RF
deck in the service position. Remove the ribbon cables
that connect the microcircuits to the RF deck:

Measure the resistance of the +8 Vdc supply to ground
(XA16J1-7, 8, 47, and 48 to ground).

SYNTHESIZER MOTHERIOARD

Go To A20.9000 Continue

A16.4706  Reconnect the microcircuit ribbon cables one at a time
while measuring the resistance of the +8 Vdc supply to
ground (XA16J1-7, 8, 47, and 48 to ground). Also check
the +8V fuse on A16. If defective, replace it.

Did a microcircuit cause a resistance measurement

< 10 k?
A
Go To A16.4708 Continue

68 A16, A17, A18 Troubleshooting



https://www.manualsplus.com/

A16.4707

Go to the paragraph indicated to replace the faulty microcircuit.

Microcircuit Go To
Paragraph

A29 amp/filter RF.2090
A28 amp/multiplier RF.2890
A26 YO RF.2690
A24 low band RF.2496
A31 attenuator RF.3190
A32 amp/doubler RF.3290
A33 amp switch RF.3390

A16.4708

You may have removed the defect in the disassembly process or the problem
may be intermittent. Also check the +8V fuse on Al16. Replace it if defective.
Go to the Troubleshooting Foldout, block 1.

A16.4710

Reinstall the previously removed assemblies one at a time while measuring
the resistance of the +8 Vdc supply to ground (XA16J1-7, 8, 47, and 48

to ground). Replace the assembly that causes a resistance measurement of

< 10 k9. ¥ no assembly causes a low resistance measurement, you may
have removed the defect in the disassembly process or the problem may be
intermittent. Also check the +8V fuse on A16. If defective, replace it. Go to
the Troubleshooting Foldout, block 1.
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A16.4720  Check the 48V fuse on Al6.
Is the fuse defective?

=g

Go To A16.7000 Continue

A16.4721 Do the following:

1. Replace the defective fuse.

2. Install A16.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green 48V LED on?

=g

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simple solution is suspect. You may want to monitor
the instrumens for several minutes with the covers on to
insure that an intermitient problem does not exist. Go
to the Troubleshooting Foldout, block 1.
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A16.4730

A16.4800

aonococoaarRREw

Refer to the disassembly procedures to remove the
rear panel and disconnect ribbon cable W31 from the
motherboard. Measure the resistance of the +8 Vde
supply to ground (XA16J1-7, 8, 47, and 48 to ground).

SYNTHESIZER MUTHERBOARD

1

Go To A22.9000 Go To A19.9000

Measure the voltage of the +15 Vdc unregulated supply
from A17 to A16 at XA16J1-32, 33, 72, and 73.

SYNTHESIZER HOTHERBOARD

asases o+ 9

FRONT OF INSTRUMENY

Continue Go To A16.4862
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A16.4801 Do the following:

1.
2.
3.
4.
5. Connect the instrument to line power using an

6.

Set line power switch to STANDBY.

Disconnect the instrument from line power.

Wait for all the indicators in the power supply section
to go out.

Remove Al6.

isolation transformer.
Set the line power switch to ON.

Measure the voltage of the +15 Vdc unregulated supply
from A17 to A16 at XA16J1-32, 33, 72, and 73.

SYNTHESIZER MOTHERDOARN

FRONT OF TNSTRUBENT

Go To A17.9000 Continue

A16.4802 Do the following if not already performed:

1.
2.
3.

Set line power switch to STANDBY.

Disconnect the instrument from line power,

Wait for all the indicators in the power supply section
to go out.

. Remove Al6.
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A16.4803

Note

Measure the resistance of the +15 Vdc supply to ground
(XA16J1-30, 31, 70, and 71 to ground).

SYNTHESIZER HOTHERBOARD

FRONT OF MGTRUMENT

1

Continue Go To A16.4820

Remove the following assemblies:

s A4 fractional-N.

m A5 YO phase detector.
» A7 reference.

a A9 pulse.

m All FM driver.

m A12 SYTM driver.

-m A13 YO driver.

m Al4 sweep generator.
wm A15 microprocessor,
» A6 sampler.

Be sure to disconnect the rigid cable connected to the
input of A6 before removing A6. Otherwise damage to
the cable, A6 and possibly the filter (FL2) can occur.
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Measure the resistance of the +15 Vdc supply to ground
{XA16J1-30, 31, 70, and 71 to ground).

SYNTHESIZIER NMOTHIRRORROG

VOLTHETER

apoogONEAr o
caosaan
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Continue Go To A16.4816

A16.4804  Refer to the disassembly procedures to remove the RF
deck.

Measure the resistance of the +15 Vdc supply to ground
(XA16J1-30, 31, 70, and 71 to ground).

SYNTHESIZER NOTHERBOARD
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Go To A16.4830 Continge
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A16.4805 Refer to the disassembly procedures and reinstall the RF
deck in the service position. Remove the ribbon cables
that connect the microcircuits to the RF deck:

Measure the resistance of the +15 Vdc supply to ground
(XA16J1-30, 31, 70, and 71 to ground).

SYNTHESIZER HGTHERBOARA

FRONT OF INSTRUMENT

1

Ga To A20.9000 Continue

A16.4806 Reconnect the microcircuit ribbon cables one at a time
while measuring the resistance of the +15 Vdc supply to
ground (XA16J1-30, 31, 70, and 71 to ground). Also
check the +15V fuse on A16. If defective, replace it.

Did a microcircuit cause a resistance measurement of

< 10 k)?
ink e
Go To A16.4808 Continue
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A16.4807

Go to the paragraph indicated to replace the fanlty microcircuit.

Microcircuit Go To
Paragraph

A29 amp/filter RF.2990
A28 amp/mmltiplier RE.2820
A28 YO RF.2690
A24 low band RF.2490
A31 attenuator RF.3180
A32 amp/doubler RF.3280
A33 amp switch RF.3390

A16.4808

You may have removed the defect in the disassembly process or the problem
may be intermittent. Also check the +15V fuse on A16. If defective, replace it.
Go to Troubleshooting Foldout, block 1.

A16.4810

Reinstall the previously removed assemblies one at a time while measuring
the resistance of the +15 Vdc supply to ground (XA16J1-30, 31, 70, and

71 to ground). Replace the assembly that causes a resistance measurement

of < 10 k2. If no assembly causes a low resistance measurement, you may
have removed the defect in the disassembly process or the problem may be
intermittent. Also check the +15V fuse on A16. If defective, replace it. Go to
Troubleshooting Foldout, block 1.
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A16.4820

A16.4821

Check the 15V fuse on A16.
Is the fuse defective?

gy

Go To A16.7000 Continue

Do the following:

1. Replace the defective fuse.

2. Install Al6.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

Is the green 415V LED on?

g—=g

Go To A16.7000 Continue

Replacing the fuse seems to have fixed the problem, but
this simple solution is suspect. You may want to monitor
the instrument for several minutes with the covers on fo
insure that an intermittent problem does not exist. Go
to the Troubleshooting Foldout, block 1.
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A16.4830 Refer to the disassembly procedures to remove the
rear panel and disconnect ribbon cable W31 from the
motherboard. Measure the resistance of the 415 Vdc
supply to ground (XA16J1-30, 31, 70, and 71 to ground).

SYNTHESIZER MOTHERBOARD
VOLTHETER
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Go To A22.9000 Go To A19.9000

A16.4900 Do the following:

1. Set line power switch to STANDBY.

2. Disconnect the ac line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4, Remove Al6.
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5. Measure the resistance of the +5 VAUp to ground
(XA16J1-76 to ground).

VOLTHETER SYNTHEQTZER MOTHERBOARD

Continue Go To A16.9000

A16.4901 Remove the following assemblies:

= A4 fractional-N.

= A5 YO phase detector.
s A7 reference.

m A9D pulse.

= All FM driver.

a Al12 SYTM driver.

m Al13 YO driver.

m Al4 sweep generator.
= A15 microprocessor.
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Measure the resistance of the +5 VAUp to ground
(XA16J1-76 to ground).

YOLTHETER SYNTHESIZER NOTHERDOARD

Continue Go To Al6.4910

A16.4902  Refer to the disassembly procedures to remove the RF
deck. Also remove A6.

Note Be sure to disconnect the rigid cable connected to the
input of A6 before removing A6. Otherwise damage to
the cable, A6 and possibly the filter (FL2) can occur.
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Measure the resistance of the +5 VAUp to ground
(XA16J1-76 to ground).

YOLTHETER SYNTHESIZER NMOTHERBIARAN
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Go To A16.4930 Continue

A16.4005  Refer to the disassembly procedures and reinstall the RY
deck in the service position. Remove the ribbon cables
that connect the microcircuits to the RF deck:

Measure the resistance of the +5 VAUp to ground
(XA1631-76 to ground).

SYNTHESIZER BOTHERBGARD
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Go To A20.9000 Coniinue

A16, A17, A18 Troubleshooting 81



https://www.manualsplus.com/

A16.4906

Reconnect the microcircuit ribbon cables one at a time while measuring the
resistance of the +5 VAUp to ground (XA16J1-76 to ground). e

Did a microcircuit cause a resistance measurement of < 1 k)7

=g

Go To A16.4908  Continue

A16.4907

Go to the paragraph indicated to replace the faulty microcircuit.

Microcircuit Go To
Paragraph

A29 amp/filter RF'.2990
A28 amp/multiplier RF.2890
A28 YO RF.2690
A24 low band RF.2490
A31 attenuator RF.3190
A32 amp/doubler R¥.3290
A33 amp switch RF.3390

A16.4908

Reinstall A6. Measure the resistance of the +5 VAUp to ground (XA16J1-76
to ground). If A6 causes a resistance measurement of < 1 k2, go to A6.9000.
If not, you may have removed the defect in the disassembly process or the
problem may be intermittent. Go to Troubleshooting Foldout, block 1.
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A16.4910

A16.4930

Reinstall the previously removed assemblies one at a
time while measuring the resistance of the +5 VAUp to
ground (XA16J1-76 to ground). Replace the assembly
that causes a resistance measurement of < 1 kQ. If no
assembly causes a low resistance measurement, you may
have removed the defect in the disassembly process or

the problem may be intermittent. Go to Troubleshooting
Foldout, block 1.

Refer to the disassembly procedures to remove the

rear panel and disconnect ribbon cable W31 from the
motherboard. Measure the resistance of the +5 VAUp to
ground (XA16J1-76 to ground).

Is the resistance > 1 kQ}?

g—= =g

Go To A22.9000 Go To A19.9000
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A16.5000 1. Remove Ai6.
2. Check the +22V plug-in style fuse. Replace the fuse if
required.
3. Reinstall A16.

Continue to the next step.

A16.5001 Is the Al6 422V STBY LED on?

=g

Go To A16.9000 Continue

A16.5002 Do the following:

1. Set the line power switch to STANDBY.

2. Remove Al6.

3. Connect the instrument to line power using an
isolation transformer.

4. Set the line power switch to ON.

5. Measure the voltage of the +22 Vdc supply at
XA16J1-4 and 44.
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Is the measured voltage between +23 and +55 V dc with
less than 2 V dc ripple?

annafOEEG. -
[ wmnnae . QP
sooncnaogsosunaa CRO

+23 to +55Vde

FRONT OF INSFRUMENT

Go To A17.95000 Continune

A16.5003  Reinstall A16. Measure the voltage of the +22 Vdc
supply at XA16J1-4 and 44.

Is the measured voltage between +23 and +55 V dc with
less than 2 V dc ripple?

SYNTHESTZER MOTHERBOARD

T aunecooAfe s |
Aassoan . 00
longagoaonaoaes ©

+23 to +55Vdc

FRONT oF INSTRUMENT

—

Continue Go To A16.9000
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A16.5004 The problem is most likely A16 {go to A16.9000).
However, some chance exists that A17 is unable to
supply sufficient current. If replacing A16 does not solve
the problem, then replace A17 (go to A17.9000). Then
go to Troubleshooting Foldout, block 1.
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A16.7000

A16.7001

Warning g

A16.7002

The most probable fault is A16. However, some chance
exists that the supply in question could be loaded by an
assembly only when power is applied. If you suspect this
type of loading, continue with A16.7001; otherwise, go to
A16.9000.

The following is a general procedure. You will have to
adapt this procedure to your own situation. If you are
unsure how to proceed, or you have questions about
safety, do not continue with this procedure. Instead,
refer the instrument to qualified service personmnel.

When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed. An isolation transformer
must be used during all these procedures.

Observe all safety practices. Remove all jewelry/metal
that can short to ground.

The power supply interconnect tables, located in
“Special Cases” are useful in determining where to make
your measurements.

Continue with A16.7002.

1. Set the line power switch to STANDBY.
2. Remove the following assemblies :

= A4 fractional-N.

m A5 YO phase detector.

= A7 reference.

m A9 pulse.

a All FM driver.

m A12 SYTM driver.
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= Al3 YO driver.
= Al4 sweep generator.
s Al5 microprocessor.
3. Set the line power switch to ON.
4. Measure the previously-failed voltage.

M
4

Continue Go To A16.7010

A16.7003 1. Set the line power switch to STANDBY.
2. Replace all previously removed assemblies.
3. Remove A8.

Note i Be sure to disconnect the rigid cable connected to the
% input of A6 before removing A6. Otherwise damage to
the cable, A6, and possibly the filter (FL2) can occur.

4. Set the line power switch to ON.
5. Measure the previously-failed voltage.

p=—g

Continue Go To A6.9000

A16.7004 Set the line power switch to STANDBY.

Replace A6.

. Remove the RF deck. Refer to the disassembly and
replacement procedures as required.

4. Set the line power switch to ON.

Cadi gl o
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A16.7005

A16.7006

b

e

OO:'-J@

b

. Measure the previously-failed voltage.

=g

Continue Go To A16.7020

Set the line power switch to STANDBY.

Disconnect the instrument from ac line power.
Replace the RF deck.

Remove the front panel assembly. Refer to the
disagsembly and replacement procedures as required.
Disconnect all ribbon cables between the motherboard
and the front panel.

. Reconnect the line power cord.

Set the line power switch to ON.

. Measure the previously-failed voltage.

==y

Continue Go To A16.7030

Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.
. Wait for all the indicators in the power supply

section to go out.

. Reinstall the front panel.
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Warning When the instrument is connected to ac line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only

trained, qualified personnel, who are aware of the hazards

involved, should perform service on this instrument with
its protective covers removed. An isolation transformer
must be used during all these procedures.

Ohserve all safety practices. Remove all jewelry/metal
that ¢an short to ground.

5. Remove the rear panel. Refer to the disassembly and
replacement procedures as required.

6. Disconnect W31 (the ribbon cable connecting the
rear panel interface, A19, to the motherboard, A22).

7. Reinstall the rear panel with the ribbon cable still

disconnected.

Reconnect the instrument to ac line power.

Set the line power switch to ON.

. Measure the previously-failed voltage.

g="g

Continue Go To A19.9000

& ©w

A16.7007 . Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the rear panel. Refer to the disassembly and
replacement procedures as required.

5, Reconnect the ribbon cable, W31, between the rear
panel interface, A19 and the motherboard, A22.

6. Reinstall the rear panel.

Go To A16.9000

DN b
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A16.7010

A16.7020

A16.7021

Ll ol A

e

LA

Set the line power switch to STANDBY.

. Reinstall one of the previously removed assemblies.
. Set the line power switch to ON.

Remeasure the voltage. If the voltage now fails, the
assembly just installed is faulty.

. Go to Axx.9000 where xx is the assembly number.

For example, if the assembly is A7, then go to
A7.9000.

. Repeat this procedure until the problem has been

isolated or until no more assemblies exist.

If no more assemblies exist, go to “Special Cases”.

. Lift the RF deck up into the service position. Refer

to the disassembly and replacement procedures as
required.

. Set the line power switch to STANDBY.
. Remove all ribbon cables connecting the microcircuits

to the RF interface board (A20).

. Set the line power switch to ON,
. Measure the previously-failed voltage.

X
4

Go To A20.9000 Continue
1. Lift the RF deck up into the service position. Refer

[ A

to the disassembly and replacement procedures as
required.

. Set the line power switch to STANDBY.
. Select a microcircuit, attenuator, or other assembly on

the RF deck and reconnect the ribbon cable for that
assembly.

. Set the line power switch to ON.
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5. Remeasure the voltage. If the voltage now fails, this
assembly is faulty.

6. Go to R¥.xx90 where xx is the assembly number. For
example, if the assembly is A29, then go to RF.2990.

7. Repeat this procedure until the problem has been
isolated or until no more microcircuits exist.

If no more microcircuits exist, go to “Special Cases”.

A16.7030 Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.

3. Reconnect only W2 (the ribbon cable connecting
the source module interface assembly, A2, to the
motherboard, A22).

. Reconnect the instrument to ac line power.

Set the line power switch to ON.

. Measure the previously-failed voltage.

=g

Go To A2.8000 Continue

ho

& o

A16.7031 Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.

3. Reconnect W3 (the ribbon cable connecting the front
panel processor, A3, to the motherboard, A22).

4. Disconnect the ribbon cables connecting the front

panel processor (A3) to the display (A21) and the

keyboard (A1).

Reconnect the the instrument to ac line power.

. Set the line power switch to ON.

B

& o
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7. Measure the previously-failed voltage.

="

Go To A3.9006 Continue

A16.7032 . Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.

3. Reconnect W1 and W4 (the cables connecting the
front panel processor, A3, to the display, A21).
Reconnect the instrument to ac line power.

5. Set the line power switch to ON.

6. Measure the previously-failed voltage.

=g

Go To A21.9000 Continue

B et

>

A16.7033 . Set the line power switch to STANDBY.

. Disconnect the instrument from ac line power.

. Reconnect W5 (the ribbon cable connecting the front
panel processor, A3, to the keyboard, Al).

. Reconnect the instrument to ac line power.

Set the line power switch to ON.

. Measure the previously-failed voltage.

=g

Go To Al.90060 Continue

e W=

> o
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A16.7034 The problem may be intermittent. Go to “Special
Cases” if you need additional assistance.
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A16.9000 Replace the A16 assembly.

Adjustments
Required?

o | i |
|, Troubleshooting

Perform Foidout «
Adjustments * Block 1

tab.

? xlocated in front of
the “Special Coses"

Q2

“Special
Cases"

oy b
raragroph

SC.000
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A17 Rectifier/Filter Replacement

]

A17.000 If you think the problem with your instrument may
originate on the A17 assembly, go to “Instrument-Level
Troubleshooting.”

A17.9000 Replace the A17 assembly and go to the Troubleshooting

Foldout, block 1 (located just prior to the “Special
Cases” tab). A17 and A18 are never completely isolated.
If replacing A17 does not resolve your problem, try
replacing A18.

A17 Rectifier/Filter Replacement 1
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A18 Preregulator Replacement

I P
A18.000 I ymi think the problem with your instrument may
originate on the A18 assembly, go to “Instrument-Level
Troubleshooting.”
A18.9000 Replace the A18 assembly and go to the Troubleshooting

Foldout, block 1 (located just prior to the “Special
Cases” tab). A17 and A18 are never completely isolated.
If replacing A18 does not resolve your problem, try
replacing A17.

A18 Preregulator Replacement 1
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" A19 Rear Panel Interface Troubleshooting

W

A19.000

Message Displayed on Synthesizer Go to
Paragraph
A19 : Control Laich A19.100
A19 : SMI Control Latch A19.200
A19 : SMI Sensing Circuit A18.300
A19 : Switched STD Supply A19.9000

A19 Rear Panel interface Troubleshooting 1
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A19.100 The A22J8 connector is located at the back of the
motherboard.

SYWNTHEARZER NOTHERBORRD
BACK OF INSTRRBAENT

1
Il A22]8
2

= ,.

Go To A19.1300 Continue

A19.101 Loop self-test #232:

1. Press {PRESET ] {SERVICE}
2. Select

3. Press (ENTER).

2 A19 Rear Panel Interface Troubleshooting
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4. Select

SYHTHESIZER NOTHERBOARD

BACK OF THSTRUMENT

L

Go To A19.1305 Continue

A19.102 Loop self-test #233:
ISERViCE '.

1. Press
2. Select

3. Press
4. Select

PRESET

SYNTHEELZER WOTHERBOARD

BACK OF MMESTRUMENT

; Y9 s
f A22.)8 |

2 B0

Go To A19.1310 Continue
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A19.103 Loop self-test #231:
t SERVICE '.

1. Press {PRESET
2. Select

3. Press
4. Select

Signal Location

ABO A22]8-57
AB1 A22J8-58
AB4 A22]8-55
ABS5 A22]8-56
ABs A22]8-54

H one or more signals do not have TTL pulses, the test
has failed. I all signals have TTL pulses, the test has

passed.
p—

Go To A19.1315 Go To A19.8000
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https://www.manualsplus.com/

A19.200 Loop self-test #233:

1. Press

2. Select

3. Press

4. Select
Signal Location
DBo A2238-52
DB1 A22)8-51
DR2 A2238-50
DB3 A22J8-49
DB4 A2218-48
DBs A2278-47
DBs A2238.46
DB7 A2218-45

If one or more signals do not have TTL pulses, the test
has failed. If all signals have T'T'L pulses, the test has
passed.

=g

Go To A19.1320 Go To A19.8600

A9 Rear Panel interface Troubleshooting 5
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A19.300

Go To A19.1325 Coniinue

A19.301

SYNTHESIZER KOTHERRORRD

BACK GF INSTRUMERT

Go To A19.1330 Go To A19.8000

6 A19 Rear Panel Interface Troubieshooting
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A19.1300

A19.1301

A19.1302

FRONY GF INSTRUMENT

Go To A16.9000 Continue

There is an open on the motherboard between A22J8-42
and A16J-39, 40, 79, or 80. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

==y

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A19 Rear Panel Interface Troubleshooting 7
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A19.1305

SYNTHESIZER RUTHREREORRR

il L

Go To A15.9000 Continue

A19.1306  There is an open on the motherboard between A22J8-60
and XA15J1-44. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

==y

Go To A22.9000 Continue

A19.1307 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

8 A19 Rear Panel Interface Troubleshooting
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A19.1310

A19.1311

A19.1312

Go To A15.9000 Continue

There is an open on the motherboard between A22J8-49
and XA15J1-53. Verify this with an ohmmeter. Ts
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A19 Rear Panel Interface Troubleshooting 9
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A19.1315 Check the following locations for TTL activity.

Signal Location

ABO XA181-7
AB1 XA15)1-47
AB4 XA15)1-9
ABS5 XA1511-49
ABs XA1511-10

If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.
—
Go To A15.9000 Continue

A19.1316 There is an open on the motherboard between XA15J1
and A22J8. Verify this with an ohmmeter. Is jumpering
an acceptable repair?

g— =g

Go To A22.9000 Continue

10 A19 Rear Panel Interface Troubieshooting
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A19.1317  Select the failing signals and install jumpers as required.

Signal Alg Al5
Location Location
ABO A22]J8-57 XA15J1-7
AB1 A22]8-58 XA15J1-47
AB4 A22J8-55 XA15J1-9
ABs5 A22J8-56 XA1531-49
ABs A22]I8.54 XA15F1-10

After you repair the opens, go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A19.1320 Check all signals listed below for TTL pulses at XA15J1.

Signal Location

DBo XA15F1-12
DBl XA15J1-52
DB2 XA1531-13
DB3 XA1531-53
DB4 XA15T1-14
DBs XA15]1-54
DBé XA15J1-15
DB7 XA15F1-55

A19 Rear Panel Interface Troubleshooting 11
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If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.
8
Go To A15.9000 Continue

A19.1321 There is an open on the motherboard data bus between
A22J8 and XA15J1. Verify this with an ochmmeter. Is

jumpering an acceptable repair?

==y

Go To A22.9000 Continue

A19.1322  Select the failing signals and install jumpers as required.

Signal Al9 Al5

Location Location
DBo A22]18-52 XA15]1-12
DB1 A22J8-51 XA15J1-52
DB2 A22J8-50 XA15J1-13
DB3 A2278-49 XA15J1-53
DB4 A2218-48 XA15T1-14
DBS A2218-47 XA15J1-54
DB6 A22]8-46 XA15J1-15
pBY? A22)8-45 XA1571-55

After you repair the opens, go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

12 A19 Rear Panel Interface Troubleshooting
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A19.1325

SYNTHESIZER HOTHERGOARD

casARARAG. |
spunne QP
boasoocaserAes )

FRONY GF INSTRUMENT

Go To A16.9000 Continue

A19.1326 There is an open on the motherboard between A22J8-4
and A16J1-30, 31, 70, or 71. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

=g

Go To A22.9000 Continue

A19.1327 Install a jumper and go to the Troubleshooting Toldout,
block 1 (located just prior to the “Special Cases” tab).

A19 Rear Panel Interface Troubleshooting 13
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A19.1330

SYRTHESAZER MOTHERROARD

FRONT OF INSTRUMENT

Go To A16.9000 Continue

A19.1331 There is an open on the motherboard hetween A22J8-8
and A16J1-18, 19, 58, or 59. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

gy

Go To A22.9000 Continue

A19.1332 Iustall a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

14  A19 Rear Panel Interface Troubleshoating
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A19.8000

A19.8100

Perform the following:

1.

5.

6.

Purn the synthesizer off.

2. Unplug the line power cord.
3.
4. Lower the rear panel (there is no need to disconnect it

Remove the 8 screws that hold the rear panel.

completely).

Completely remove W31 (W31 connects Al9 to the
motherboard).

Using an ohmmeter, check W31.

Is W31 Faulty?

M
g

Go To A19.9000 Continue

Replace W31. You may also want to replace A19. Then
go to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

A19 Rear Panel Interface Troubleshooting 15
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A19.9000 Replace the A19 assembly.

Adjustments
Required?

> > Ng

o —
|, Troubleshooting

Perform Foldout =
Adjustments b Block 1

tab.

ﬁ xLocated in front of
the "“Special Croses”

16 A19 Rear Panel Interface Troubleshooting
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' A20 RF Interface Troubleshooting

W

A20.000 Message Displayed on Synthesizer Go to
Paragraph
A20 ;: RF Interface +8V A20.100

A20 RF Interface Troubleshooting 1
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A20.100

A20.101

Perform the following voltage checks. H any
measurement fails, the test has failed. If all
measurements pass, the test has passed.

Name Limits Location
$13VDC +14.7 to +15.5 XA20J1-24, 25, 59, 60
—15VDC ~14.5 to —-15.6 XA20I1-26, 61
—40VDC ~39.4 to —40.6 XA2071-27, 62
+5VA +5.0 to +5.3 X A20J1-31, 32, 66, 67
+5VD +5.0 to +5.3 XA20J1-13, 48
+5VAUp TTL High XA20]1-68
+8VDC +7.75 to +8.25 XA2071-14, 15, 49, 50

=g

Go To A20.120 Continue

Perform the foliowing setup:

1. Press (PRESET
2. Select g
3. Press ENTER ).

SERVICE

6. Check for TTL activity at the points listed in the
following table.
7. X any measurement fails, the test has failed. If all

8. To exit the test, select (asterisk off).

2 A20 RF Interface Troubleshaoting
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A20.102

Signal Location

AB2 XA20]J1-44
AB3 XA20J1-8
AB4 XA20J1-43
ABs XA20J1-7T
AB6 XA20J1-42

3=

Go To A20.125 Ceontinne

Perform the following:

Press {PRESET ) {SERVICE].
Select X

Select - (asterisk on).

Select

Check for TTL activity at the points listed in the

following table.

7. If any measurement fails, consider the test failed. If
all measurements pass, consider the test passed.

8. To exit the test, select (asterisk off).

A R

A20 RF Interface Troubleshooting 3
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Signal Location
DBo XAz20J1-5
DBt XA2073-39
DB2 XA20J1-4
DB3 XA20J1-38
DB4 XA20J1-3
DBSs XA20J1-37

X

3

Go To A20.130 Coniinue

A20,103 Perform the following setup:
Press (PR )
Select

Press
Select

Select

asterisk on)

RNl o

4 A20 RF Interface Troubleshooting
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6. After making the following measurement, to exit the
(asterisk off).

SYNTHESTZER DOTHERBOARD

Go To A20.135 Continue

A20.104 Perform the following setup:

1.

2,

3 )

4. (asterisk on)

5. (asterisk
6. Press (PRIOR).

7. Selec

A20 RF interface Troubleshooting 5
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8. After making the following measurement, to exit the

OSCILLUSCOPE

>4.0Vp

Continue Go To A20.146

A20.105 Following the disassembly and replacement procedures,
lift the RF deck up into the service position. Check the
ribbon cable that connects the YO (A26) to the RF
interface board (A20). If it is loose, then reseat the
cable, Correct any other obvious faults.

Perform the following test:

1. Press
2. Select
3. Press
4. Select

If the test fails, go to RF.2690. Otherwise, go to the
Troubleshooting Foldout, block 1, (located just prior to
the “Special Cases” tab).

6 A20 RF Interface Troubleshooting
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A20.120

A20.121

A20.126

There is an open on the motherboard between the RF
interface board (A20) and the post-regulator (A16).
Consult the following table to determine the exact
location of the open. Verify this with an chmmeter.

Name A16 Post Regulator A20 RF

Interface Board
4+15VDC XA16J1-30, 31, 70, 71 XA20J1-24, 25, 59, 60
~315VDC XA16J1-25, 26, 65, 66 XA20Ji-26, 61
—40VDC XA16J1-22, 62 XA20J1-27,62
+5VA XA16J1-13, 14, 53, 54 XA2031-31, 32, 66, 67
+5VD XA16J1-38, 40, 79, 80 XA20J01-13, 48
+5VAUp XA16]1-76 XA20J1-68
+8VDC XA16J1-8, 7, 8, 46, 47, 48 XA20J1-14, 15, 49, 50

Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continne

Install a jumper. Then go to the Troubleshooting
Foldout, block 1, (located just prior to the “Special
Cases” tab).

There is an open on the motherboard between the RF
interface board (A20) and the processor (Al15). Consult
the following table to determine the exact location of the
open. Verify this with an ohmmeter.

A20 RF interface Troubleshootling 7
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Name Als A20 RF
Processor Interface Board
AB2 XA1511-8 XA2011-44
AB3 XA15]1-48 XA2001-8
AB4 XA15J1-9 XA20J1-43
ABS XA1571-49 XA20J1-7
ABe XA15J1-10 XA20J1-42

Is jumpering the open an acceptable repair?

=g

Go '.{‘ 'A22.9000 Continue

A20.126 Install a jumper. Then go to the Troubleshooting
Foldout, block 1, (located just prior to the “Special
Cases” tab).

A20.130 There is an open on the motherboard between the RF
interface board {A20) and the processor (A15). Cousult
the following table to determine the exact location of the

open.
Name Als AZ20 RF
Processor Interface Board
DBO XA15T1-12 XA20J1-5
DB1 XA15J1-52 XA20J1-39
DB2 XA1571-13 XA20J1-4
DB3 XA1511-53 XAZOJ1-38
DB4 XAlL5J1-14 XA20J1-3
DB5 XA15Ji-54 XA20J1.37

8 A20 RF Interface Troubleshooting
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A20.131

A20.136

Is jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

Install a jumper. Then go to the Troubleshooting
Foldout, block 1, (located just prior to the “Special
Cases” tab).

SYNTHESIZER MITHERSOARD

Continue Go To A15.9000

There is an open on the motherboard between
XA20J1-57 and XA15J1-41. Verify this with an
chmmeter. Is jumpering the open an acceptable repair?

=g

Go Fo A22.95000 Continue

A20 RF Interface Troubleshooting 9
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A20.137 Install a jumper. Then go $o the Troubleshooting
Foldout, block 1, (located just prior to the “Special

Cases” tab).

A20.140

STYNTHESIZEN NOTHERBORRU

>4.0vVp

Continue Go To A15.9000

A20.141  There is an open on the motherboard between
XA20J1-33 and XA15J2-59. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g— =g

Go To A22.9000 Continue

A20.142 Install a jumper. Then go to the Troubleshooting
Foldout, block 1, (located just prior to the “Special

Cases” tab).

10 A20 RF Interface Troubleshooting
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A20.9000 Replace the A20 assembly.

“POST—
REPAIR"

Table
8-1

Adjustments HO
Required? >

]
S

Troubleshooting

Perform " Foldout =
Adjustments b Block 1
ﬁ *Located in front of
the "Special Coses"
] tab.
’3 "Special
Cages"

Paragraph
SC.000 J

A20 BF Interface Troubleshooting 11
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' A21 Display Troubleshooting

A21.000

Note @

When the full self-tests are run (from the service menu)
the display test is not run. Ouly the display to A3

interface is tested. To test the display, run the following
test.

Perform the following key sequence:
1. Press (PRESET ) {SERVICE).
2. Select

3. Pross (27) (ENTER),
4. Select

You will see a fast-moving cursor moving from side to
side and line to line and a walking character set on each
line. In this way you can check each segment and the
display’s logic in presenting the characters.

To exit the test, press (PRESET)-

If the message POWER SUPPLY FAILURE or CHECK
INSTRUMENT appears on the display, this is a sign
that the front panel processor (A3) was not able to
communicate with the main processor (A15). In this
case, the display is not at fault. Go to ILT.000.

A21 Digpiay Troubleshooting 1
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A21.9000 Replace the A21 assembly.

Adjustments
Required?

-

o 1 1}
| Troubleshooting

| Perform Foldout =

Adjustments o Block 1

ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustrments

M
0

2 A2t Display Troubleshooting
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A22 Motherboard Replacement

A22.000 There are no motherboard-specific self-tests. If
you think the problem with your instrument may
originate on the A22 assembly, go to “Instrument-Level
Troubleshooting.”

A22.9000 If you suspect an open trace, verify it with an ohmmeter
before replacing A22.

To replace the motherboard assembly, sce “Disassembly
and Replacement Procedures” in the Service manual.
Then go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

A22 Motherboard Replacement 1
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" A23 10 MHz Reference Replacement

e ]

A23.000 The 10 MHz reference standard is shipped with a cable
that is not used. When replacing the reference standard,
remove this cable and solder cable W30 from your old
reference standard in its place. The disassembly and
replacement procedures show this cable.

Go to A23.9000 for A23 replacement.

A23 10 MHz Reference Replacement 1
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A23.9000 Replace the A23 assembly.

"POST—
REPAIR"

Table
8—1

Adjustments NG
Required? >

e | t
, Troubleshooting

Perform Foldout =
Adjustments o Block 1

tab.

xiocated in front of
the "Special Coses™

Q=

“Special
Cases"

Paragraph
SC.000 J

2 A23 10 MHz Reference Troubleshooting



https://www.manualsplus.com/

RF Troubleshooting

RF.000

Message Displayed on Synthesizer

RF:
RF :

RF

RF
RF

YO Amplifier Bias
LOBAND Tuning Voltage

: LOBAND Locked Check
RF :

Amp/Multiplier

: Amp/Filter
: Doubler
RF :

LOBAND Output Level

Go to
Paragraph

RF¥.100
RF.300
RF.4060
RF.500
RF.600
RF.7T00
RF.800

RF Troubleshooting 1
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RF.100

2 RF Troubleshooting

Following the disassembly and replacement procedures,
1lift the RF deck up into the service position. Check the
ribbon cable that connects the YO (A26) to the RF
interface board (A20). If it is loose, then reseat the
cable. Correct any other obvious faults.

Perform the following test:

1. Press (PRESET) [SERVICE}
3. Seloct Botinass _
3. Press
4. Select

If the test fails, go to RF.2690. Otherwise, go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).
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RF.300

bisconnect W20
From A7J7

Go To AT.9600 Continue

RF.301

Disconnect W22
From A10JE

—

Continue Go To RF.303

>250mv DC }'

RF Troubleshooting 3
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RF.405

OSEILLOSCOPE

SYNTHESIZER NOTHERBOARD

R

[ b=
4 ACTMTY 0B§O

G000

(LHETUNLK)

FRONT OF [HSTRUMENT

Continue Go To A15.8000

RF.406  There is an open on the motherboard between
XA20J1-55 and XA15J1-80. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—=p

Go To A22.9000 Continge

RF.407 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

6 RF Troubleshooting
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RF.500 Check the ribbon cable that connects the
amplifier/multiplier (A28) to the RF interface board
(A20). If it is loose, Teseat the cable. Correct any other
obvious faults.

Perform the following test:

1. Press {PRESET ) {SERVICE).
2. Select
3. Press (enTER).
4. Select

If the test fails, go to RF.2890. Otherwise go to the
Troubleshooting Foldout, block 1 (Jocated just prior to
the “Special Cases” tab).

RF Troubleshooting 7
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8 RF Troubleshooting

Check the ribbon cable that connects the amplifier /filter
(A29) to the RF interface board (A20). If it is loose,
reseat the cable. Correct any other obvious faults.

Perform the following test:

1. Press {PRESET ) (SERVICE]).
2. Select __
3. Press (ENTER).
4. Select I

If the test fails, go to RF.2990. Otherwise go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases™ tab).
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RF.700 Using the disassembly and replacement procedures,
1ift the RF deck into the service position. Check the
ribbon cable that connects the doubler (A32) to the RF
interface board (A20). If it is loose, reseat the cable.
Correct any other obvious physical faults.

Perform the following test:

1. Press {PRESET) (SERVICE}.
2. Select
3. Press
4. Select

If the test fails, go to RF.3290. Otherwise, go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

RF Troubleshooting 9
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RF.800

RF.801

10 RF Troubleshooting

Using the disassembly and replacement procedures, lift

the RF deck into the service position. Check the ribbon
cable that connects the low band assembly, A24, to the

RF interface board, A20. If it is loose, reseat the cable.
Correct any other obvious physical faults.

1. Press{p VICE)
2. Select
3. Press (ENTER).
4. Select
0l
Continue Go To RF.805

Do the following:

Set the line power switch to STANDBY.
Disconnect W50 from A41.

Set the line power switch to ON.

Press {PRESET ) [SERVICE)
Select =

Press .
Press {(mbz).

Use the RPG knob to vary the CW frequency over a
range of 10 MHz to 1.99 GHz. Measure the power and

frequency over this range as shown in the following
figure.

B o o
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POMER METER

Diede Switch
W50 =
j—) A4l
D @

>7dBm J Jisconnect W50

From A41

\/ FREQUENCY COUNTER

M 5.41 to 7.39GHz

Go To RF.4190 Continue

RF.802 Do the following:

1. Reconnect WHO0 to A4l.

2. Press (cw).
3. Measure the DC voltage at 100 MHz, 500 MHz,

1 GHz, and 2 GHz.

Disconnect W24
-0.2 to —2.0V From A0S
Low Band }
Detector Guiput %

DIGITAL YOLTHMETER

Continue Go To A10.9000

R¥ Troubleshooting 11
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RF.803  Measure the DC voltage at 100 MHz, 500 MHz, 1 GHz,
and 1.9 GHz.

DIGITAL VOLTNETER

mgz to —2.0V W24J3 G@ an 3

Disconnect W24
From A2WJ3

ac
o

Go To RF.2490 Continue

RF.804  Replace W24 and to fo the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

12 RF Troubleshooting
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Microcircuit

~ Assembly
- Replacement
RF.2490
RF.2491
RF.2690
RF.2691

The low band assembly (A24) is the most-likely failure.
There is a small chance that A20 has failed.

Has the low band assembly (A24) been replaced?

a—= g

Continue Go To A20.9000

Replace the low band assembly, A24, using the
disassembly and replacement procedures in the Service
manual. Then perform the appropriate adjustments and
performance tests and restart troubleshooting.

The YO (A26) is the most-likely failure. However, there
is a small chance that the failure is A20.

Has the YO (A26) been replaced?

=g

Continue Go To A20.9000

Replace the YO, A26, using the disassembly and
replacement procedures in the Service manual. Then
perform the appropriate adjustments and performance
tests and restart troubleshooting.

RF Troubleshooting 13
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RF.3090 The A30 bridge detector has failed. Replace it and
perform the appropriate adjustments and performance
tests.

RF.3200 Replace the amp/doubler, A32, using the disassembly
and replacement procedures in the Service manual.
Perform the appropriate adjustments and restart
troubleshooting,.

RF.3890 Replace the Am modulator, A38, using the disassembly
and replacement procedures in the Service manual.
Perform the appropriate adjustments and restart
troubleshooting.

RF.39090 Replace the directional coupler, A39, using the
disassembly and replacement procedures in the Service
manual. Perform the appropriate adjustments and
restart troubleshooting.

RF.4190 A4l is the most likely failure. However, there is a small
chance that the problem is with the switching voltage
on the DC feed on A41. At 1.9 GHz the voltage should
be < —4 V; at 2 GHz the foltage should be > +4 V.
Replace the diode switch, A41, using the disassembly
and replacement procedures in the Service manual.
Perform the appropriate adjustments and restart
troubleshooting.

RF Troubleshooting 15
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System Troubleshooting

SYS.000 Message Displayed on Synthesizer Go to

Paragraph i

SYS : YO Loop Locking SYS.100 \E

SYS : LBAND Modulators S5YS.200 1‘1

SYS : LBAND Leveling SYS.300 i

SYS : HBAND Leveling SYS.500 %1

SYS : YTM Tracking (HP 83651A) 5YS5.600 l%

. SYS : YTM Tracking (HP 83621A/31A) SYS.650 ‘
SYS : YTM Biasing 5YS.700 1

System Troubleshooting 1
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8YS.102  Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect W14 from the YO (A26J2). Ensure that

the cable does not short out anything else.

- Set the line power switch to ON.

+ Press (FRESET) (5TR) (3) @) (570%) (D) G,

Press (SWEEP TivE) {msec}. (Ignore the UNLOCK

message. )

6. Set the oscilloscope as follows:

» Trigger on negative edge.
® Sweep time 10 msec.

7. Compare the waveform on the oscilloscope to the one
shown. Ignore the amplitude of the pulses. Look for
A5 sweeping to lock.

8. Reconnect W14 to A26J2.

Ot ol Q2

e
25 i jagaa
~avpd W =52 O | Disconnect Wiy
4 i %Fﬂam AZBJ2
A5 SWEEPINGE ver
6L —
10mSes @
A2642
Go To SYS.120 Continue

SYS.104  Perform the following setup:

1. Press (PRESET ) (SERVICE).

2. Select
3. Press (282) (ENTER).
4. Select Log (asterisk on).

4 System Troubleshooting
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$YS.105

-]

8. Note the data points that fail and select

- Select (asterisk
on).

. Press

. Select

until
the test is complete.

The “YO Driver Gain and Linearity” adjustment is the
most-likely cause of failure of the previous test. Other
YO-related adjustments can also be contributing to the
failures.

If the adjustments don’t resolve the failure, or if you
have good reason to suspect another assembly rather
than the adjustments, use the following table. The tahle,
used with the pass/fail data obtained from the previous
test, indicates which assembly is the most-likely cause of
failure. Fach paragraph indicates several possible causes
of failure in order of most probable cause listed first.

1.

Data Point Failures Go To
Paragraph
2.303 GHz only SYS.105
5.7499 GHz only SY5.106
6.8009 GiHz only SYS.106
7.4 GHz only SYS.107
Switching Test only 5YS5.108
2,303 GHz and 6.8009 GHyz only  SYS5.109
All Cther Combinations 5YS5.110

YO adjustments.

9. Sampler adjustments.

3.

Sampler (A6).

4. YO (A26).

System Troubleshooting 5
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$YS.106

SYS.107

§Ys.108

SYS.109

SYS.110

SYS.120

6 System Troubleshooting

WD

. Sampler adjustments.

Sampler (A6).

. YO (A26).

. YO adjunstinents.
. RF path from the mod/splitter (A25) to the sampler

(A6). This path includes FL2, W51, W54 path and
A35 (not present in some instruments).

YO (A26).

YO driver (A13).

. YO phase detector {A5).

YO driver (A13).

. YO (A26).

. Sampler (A6).
. Sampler adjustments.

Using the troubleshooting block diagram located at the
end of “Special Cases”, examine the YO loop for the
cause of failure:

1.

2.
3.
4.

RF path from the directional coupler {A39) to the
sampler (A6).

YO, sampler, and YO phase detector adjustments.
Sampler, YO (A26), or mod /splitter.

YO phase detector (A3) or YO driver (A13).

Replace W14. Then go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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$YS.101

Perform the following:

ANl ol e

Set the line power switch to standby.

Disconnect W14 from A5J3.

Set the line power switch to ON.

Press (PRESET ) (sTART) (3] (6Hz) (sT0#) (7] (Ghz).
Press (SWEEP TiME) (msec). (Ignore the UNLOCK

message.

Set the oscilloscope as follows:
m Trigger on negative edge.

m Sweep time 15 msec.

. Compare the waveform on the oscilloscope to the one

shown. Ignore the amplitude of the pulses. Look for
A5 sweeping to lock.
Reconnect W14 to A5J3.

0SCELLOSCUPE

Disconnect Witk

ETRISTSTa e TeE from ABJ3

A5 SWEEPING I@
TO LOCK ASJ3

A —.
10mSec

T

Go To A5.9000 Continue

System Troubleshooting 3
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S5YS.102

SYS.104

4 System Troubleshooting

Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect W14 from the YO (A26J2). Ensure that

the cable does not short out anything else.

. Set the line power switeh to ON.

. Press {PRESET]} (START] (2) (6Hz) (sToP] (7] (cHz).

5. Press (SWEEP TIME} (msec). (Ignore the UNLOCK
message. )

6. Set the oscilloscope as follows:
= Trigger on negative edge.

m Sweep time 10 msec.

7. Compare the waveform on the oscilloscope to the one
shown. Ignore the amplitude of the pulses. Look for
Ab sweeping to lock.

8. Reconnect Wid to A26J2.

w

=

Disconnect W14
From AZBJ2

.

A26J2

Go To §YS.120 Continue

Perform the following setup:
1. Press | PRESET I i SERVICE '

2. Select ¢
3. Press (553) (ENTER)

4. Select | {asterisk on).
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§YS.105

5. Select -
on).

. Press (PRIOR}.

. Select

- (asterisk

-~} &

8. Note the data points that fail and select
the test is complete.

The “YO Driver Gain and Linearity” adjustment is the
most-likely cause of failure of the previous test. Other

YO-related adjustments can also be contributing to the
failures.

H the adjustments don’t resolve the failure, or if you
have good reason to suspect another assembly rather
than the adjustments, use the following table. The table,
used with the pass/fail data obtained from the previous
test, indicates which assembly is the most-likely cause of
failure. Each paragraph indicates several possible causes
of failure in order of most probable cause listed first.

Data Point Failures Go To
Paragraph
2.303 GHz only 5¥S.105
5.7499 GHg ondy 5Y5.106
6.8009 GHz only 3YS.106
7.4 GHz only 8YS.107
Switching Test only 5Y5.108
2.303 GHz and 6.8009 GHz only  SYS5.109
AR Other Combinations 5YS.110

1. YO adjustiments.

2. Sampler adjustments.
3. Sampler (A8).
4. YO (A26).

System Troubieshooting 5
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$YS.106 1. Sampler adjustments,
2. Sampler (A6).
3. YO (A26).

SYS.107 1. YO adjustments.
2. RF path from the mod/splitter (A25) to the sampler
{A6). This path includes FL2, W51, W54 path and
A3b (not present in some instruments).
3. YO (A26).
4. YO driver (A13).

SYS.108 1. YO phase detector (A5).
2. YO driver (A13).
3. YO (A26).

SYS.109 1. Sampler (A6).

2. Sampler adjustments.

SYS.110  Using the troubleshooting block diagram located at the
end of “Special Cases”, examine the YO loop for the
cause of failure:

1. RF path from the directional coupler (A39) to the
sampler {A6).

2. YO, sampler, and YO phase detector adjustments.

3. Sampler, YO {A26), or mod/splitter.

4. YO phase detector (A5) or YO driver (A13).

SYS.120 Replace W14, Then go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

6 System Troubleshooting
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SYS.200 1. Check W33 (A22J4 to A24J6) for poor connection or
_ damage.
2. Reseat the pulse assembly (A9).
3. Replace the pulse assembly (A9) or the low band
microcircuit (A24).

System Troubleshooting 7
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SYS.300 1. Check ali cabling and connections associated with the
ALC (A10) and low band {A24) assemblies.
2. Perform the low band {A24) and ALC (A10)
adjustments.

8 System Troubleshooting
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SYS.500 1. Check all cabling and connections associated with the
ALC (A10) and the AM modulator (A38).
2. Perform the ALC adjustments.
3. Replace the AM modulator if it has not already been
replaced.
4. Replace the RF interface {A20).
. Replace the ALC assembly (A10).

i

System Troubleshooting 9
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SYS.600

10 System Troubleshooting

For the HP 83651A only, perform the following setup:

1. Set the power switch to standby.

2. Reconnect any disconnected cables.

3. Disconnect W60 from the amplifier /filter (A29) as
shown in the following figure.

Set the line power switch to ON,

Press (PRESET ) (cw ) (ALC]

Select

Press .
. Press (2} (GHz).

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL).

2. Use the rotary knob to set the ALC for maximum
measured power.

3. Using the rotary knob, the measured RF power
should be adjustable from < —28 to > § dBm.

4. Press (cw).

5. Press (A} (increments frequency).

0N o e A

Repeat steps 1 through 5 until the CW frequency eqguals
26.5 GHz.

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.
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SYS.601

POUER HETER

Disconnect W60

From A28 @\,’HJ/

e

Continue Go To §Y5.605

Perform the following setup:

1. Set the power switch to standby.

2. Reconnect any disconnected cables.

3. Remove W57 which connects the AM modulator
{A38) to the amplifier/filter (A29).

Turn power on.

Press (RESED) (D)

Press ( {cw).
Press (2] (GHz)-

o @9"?‘*

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL).

2. Use the rotary knob to set the ALC for maximum
measured power.

3. Using the rotary knob, the measured RF power
should be adjustable from < —28 to > 0 dBm.

4. Press {CwW).

. Press (4) (increments frequency).

[ ]

System Troubleshooting 11
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$YS.602

12 System Troubleshooting

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHe.

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

POMER NETER

g@) @ a3

Disconnect W57
From A3B

Range From <—28dBm to =0dBm
FREQUENCY COUNTER

M .0 to 26.5GHz

§—4

Continue Go To R¥.2990

Perform the following setup:

1. Set the power switch to standby.

2. Reconnect any disconnected cables.

3. Disconnect W56 from the A28 amp/multiplier.

4. Connect a power meter to the output of A28,

5. Turn power on.

6. Press (cw).

7. Press the up arrow and increment the frequency from
2 to 26.5 GHz. The power level should be greater
than 45 dBm. Use a frequency counter to verify
that the end points of the frequency range have been
measured.

4
Continue Go To RF.389%0
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S§YS.603

SYS.605

SYS.606

Perform the following setup:

Set the power switch to standby

Reconnect any disconnected cables.

Disconnect W49 from the A4l diode switch.
Counnect a power meter to the output of Adl.

Turn power on.

Press (cw].

Press the up arrow and increment the frequency
from 2 to 7 GHz. The power level should be greater
than +8 dBm. Use a frequency counter to verify
that the end points of the frequency range have been
measured.

==

Go To RF.4190 Go To R¥.2890

A A

Use a power meter to measure the power out the RF
output connector.

Does power meet specifications in all bands?

g—==3

Continue Go To RF.3090

Perform the following setup:

1. Set the power switch fo standby.

2. Reconnect any disconnected cables.

3. Remove the hard line which connects to the input of
the bridge detector.

4. Turn power on.

5. Press IPR_;SET ) (cw] (AaLc)
6. Select

System Troubleshooting 13
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14 System Troubleshoofing

7. Press {cw].
8. Press (2) (cHz).

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL)
2. Use the totary knob to set the ALC over its full range

(approximately —80 dBm to 0 dBm).
3. Using the rotary knob, the measured RF power
should be adjustable from < —8 to > 0 dBm.

4. Press (cw)
5. Press (A) (increments frequency).

Repeat steps 1 through 5 until the CW frequency equals
50 GHz.

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

Range From_ <-BdBm to =+7dBm
(HP™ 83651A)

POHER NETER

B~ p T

Disconnect W59
From A30

FREQUENCY CORNTER

L

Go To RF.32%0 Go To RF.3090
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SYS.650

For the ITP 83621A/31A only, perform the following
setup:

1.
2.
3.

o ;A

Set the power switch to standby.

Reconnect any disconnected cables.

Disconnect W45 from the amp/multiplier (A28) as
shown in the following figure.

Set the line poewr switch to ON.

Press G0,

Select

Press .
Press (2) (GHz)-

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence.

1.
2.

3.

4.
5.

Press (FOWER TEVEL).

Use the rotary knob to set the ALC for maximum
measured power.

Using the rotary knob, the measured RE power
should be adjustable from < —17 to > 13 dBm from 2
to 20 GHz and from < —17 to > 7 dBm from 20 fo
26.5 GHz.

Press (cw).

Press the up arrow (increments frequency).

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHz (HP 83631A) or 20 GHz (HP 83621A).

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

System Troubleshooting 15
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$YS.651

16 System Troubleshooting

Disconnect W45 from AZ8

oL

‘ i 2.0 to 26.5CHz
(HP 83B31A)

‘| | ‘2.{3 to 20GHZ
E. E {HP B3B21A)

Continue Go To SYS.653

POHER METER

Perform the following setup:

o oo

. Set the power switch to standby.
. Reconect any disconnected cables.

Remove W57 which connects the AM modulator
(A38) to the amp/multiplier (A28).

Turn power on.

Press
Select

. Press (cw).

Press (2) (GHz).

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1.
2.

3.

Press (FOWER LEVEL).

Use the rotary knob to set the ALC for maximum
measured power.

Using the rotary knob, the measured RF power _
should be adjustable from < —28 to > 11 dBm from 2 |
to 7 GHz.

Press (cw]).

. Press the up arrow (increments frequency).
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8$YS.652

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHz (HP 83631A) or 20 GHz (HP 83621A).

H there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

POHER NETER

:::::)D(@ ass D

Disconnect W57
From A3B

Range From =-—28dBm to =11dBm

FREQUENCY COUNTER

g—34

Continue Go To RF.2890

Perform the following setup:

Set the power switch to standby.

Reconnect any disconnected cables.

Disconnect W49 from the A4l diode switch.

Connect a power meter to the output of A4l.

Turn power on.

Press (cw).

Press the up arrow and increment the frequency from
2 to 7 GHz. The power level should be > +8 dBm.
Use a frequency counter to verify that the end points
of the frequency range have been measured.

=g

Go To RF.4190 Go To RF.38%0

R

System Troubieshooting 17
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S$YS.653

$YS.654

18 System Troubleshooting

Use a power mefer to measure the power out the RF
ocutput connector.

Does power meet specifications in all bands?

=g

Continne Go To RF.3000

Perform the following setup:

1. Set the power switch to standby.

2. Reconnect any disconnected cables.

3. Remove W45 which connects to the input of the
bridge detector.

4. Turn power on.

5. Press cra)

7. Press .
8. Press (2} (GHz}.

The following sequence exercises direct contrel over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL).

2. Use the rotary knob to set the ALC over its full range
(approximately —80 dBm to 0 dBm).

3. Using the rotary knob, the measured RF power
should be adjustable from < -8 to > 13 dBm.

4. Press (cw).

5. Press (A) (increments frequency).

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHz (HP 83631A) or 20 GHz (HP 83621A).

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.
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Range From = ~BdBm to =13dBm

W45

e
(@ A30

Disconnect W45

N\ FHEGUENEY COUNTER
From A30

2.0 to 26.56Hz (HP B3B31A)

; | ]‘20 to 20GHz (HP B3621A)

1
Continue Go To RF.3090

8YS.655 Replace W45 and go to the Troubleshooting Foldout,
block 1 {located just prior to the “Special Cases” tab).

System Troubleshooting 19
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SYS.700 1. Check the cabling associated with the
amplifier /multiplier( A28).
2. Replace the amplifier /multiplier (go to RF.2890).

=g

Go To RF.2490 Go To ILT.2257

20 System Troubleshooting
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1.

After Replacement or Repair

Run Instrument—Level Self—Tests

Do applicable
performance test{s)
(refer to tabte 3-1)

Did a
self~test

this failure
the saome as
the original
failure?

Yes Go to
"Speciol Cases,”
Paragreph SC.000

Follow the instructions
dispiayed on the
synthesizer.

2.

After Adjustment Oniy

Run Instrument~Level Self—Tests

Did a

self-test You are through

Troubleshooting.

Follow the
instructions
displayed on the
synthesizer.

this failure
the same as
the origingl
failure?

Go to poragraph
AX.9000

TROUBLESHOOTING
FOLDOUT
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Special Cases

Special Cases 1
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SC.000
Introduction

If you have not used the “Instrument Level Troubleshooting” section yet, go

to ILT.000 before continuing with “Special Cases”. The “Instrument Level
Troubleshooting” section contains help with hard failures, performance test and
adjustment failures, as well as some system failures.

“Special Cases” is not a step-by-step process. It is a collection of routines,
techniques, and information describing the block diagram. It deals with failures
and situations not covered in the previous troubleshooting sections. This
information is intended to be used with the overall block diagram at the end

of this section. In using this section you will be required to select and develop
your own testing processes and make your own judgments in analyzing the
results of your tests.

2 Special Cases
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SC.100
Safety Considerations

Warning When the instrument is connected to ac line power or the A18
high voltage neon indicator is on, there are voltages present
g that can cause personal injury or death. Only trained, qualified

personnel, who are aware of the hazards invoived, should
perform service on this instrument with its protective covers
removed. An isolation transformer must be used during all power
supply troubleshooting procedures.

Observe all safety practices. Remove all jewelry/metal that can
short to ground.

Line power is located at the rear of the instrument under the red plastic
protective cover. However, dangerous voltages exist outside this area especially
in the covered power supply section and the cable harnesses located at the rear
of the instrument. Before removing the power supply cover, servicing any of
the cables or harnesses, or working in the proximity of these parts, completely
disconnect line power and wait for all power supply indicators to go off. Follow
this procedure anytime you install or remove assemblies or parts or otherwise
physically service the instrument.

If your instrument does not have a red, plastic WARNING cover at the bottom
rear of the motherboard, install one before continuing. Completely disconnect
line power before doing any servicing with the warning cover removed or
damaged. Also, completely disconnect line power before installing or removing
the warning cover.

Special Cases 3
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SC.200

Classify Your Failure
Classify your failure using the following definitions:

Failure
System

Repeatable

Detected

Definition

The failure has only been demonstrated as a part of a system
(a collection of instruments). In general, the failure cannot be
repeated or characterized without a system present.

The failure occurs each and every time a particular
circumstance or sequence of events occurs. {The opposite of
repeatable is intermittent.)

The failure is reported by the firmware diagnostics. If a failure
is reported after running the full self-tests, then the failure

is detected regardless of whether or not the failure has been
isolated. (Don’t use “Special Cases” unless “Instrument Level
Troubleshooting” did not isolate the failure.)

4 Special Cases
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After you have classified your failure, use this table to determine which

techniques to use to isolate your failure.

FAILURE PARAGRAPHS
System Repeatable Detected
No No No 58C.210
5C.250
8C.230
8C.220
No No Yes §C.210
SC.250
SC.230
No Yes Neo 5C.220
SC.230
SC.250
No Yes Yes 5C.220
8C.250
8C.230
Yes Yes or No Yes or No SC.240

As an example, if an instrument has an intermittent loss of RF power out
the front panel (maybe it fails once a day) that hasn’t been detected by the
diagnostics, you would use the techniques explained in paragraphs 5C.210,
5C.250, SC.230 and $C.220. This is because it is a nonsystem failure,
nonrepeatable (intermittent) failure, and undetected by the diagnostics.

Special Cases
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$C.210
Looping and Logging

The service looping and logging techniques can be used to localize an
intermittent failure. Looping repeatedly cycles the instrument through a series
of states or tests. Logging reports any detected failures. These techniques
work well with temperature cycling. Other techniques that may be useful

are frequency list mode and alternate registers. The list mode and alternate
registers lack a logging feature but they can be used to exercise the instrument
in a customized fashion without the use of an external controller or computer.

How to Loop and Log a Diagnostic Test

You may loop on the full self-tests (test #0), a group of tests (for example test
#47 tests the A5 assembly), or on a single test. The following example loops
on a single diagnostic test:

1. Press [PRESET } {SERVICE}.

TER). This is the “IF Frequency Counter” test.
(asterisk on).

The instrument will continuously repeat test #51. Each time the test is
completed the Number of PASSES or Number of FAILS is apdated on the
display. The selftest menu will be updated with the results of the last test.
{This can be useful in determining how often a failure occurs.)

Continue with the following:

{asterisk off). The looping should stop.

Notice that the test is run once and the pass/fail status in the selftest menu
is updated. Continue with the following to log the results of test #51 to the
display.

{asterisk on).

6 Special Cases
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Selecting
group of measurements to be reported. In many cases, this might be too much

the display. To y run test #51 and report only failures to the display,

loop and log to the display as shown in the following sequence:

19. Remove the instrument top cover and carefully remove the coax cable
from A5J1 (the left-most coax cable connected to A5). Notice that the
instrument immediately begins to log the failures to the displ

more
than once). When the test is complete, the instrument will begln logging to
the display until it encounters another failure.

21. To stop looping and logging, again pres

In the following example, you will run a test and log all of the test results to a
printer. As in logging to the display, you can choose to log all of the data or
fail-only data. Logging data to a printer can be useful in situations that require
testing over a long period of time or during temperature cycling.

22. Connect the printer to the synthesizer’s HP-IB port.
23. Set the prmter to listen only and address 0.

24, Cycle th
25. Select

26. Select
27. Press (PRIOR).

(asterisk on).

(asterisk onj.

Special Cases 7
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30.
31.

has an asterisk on.

32. Press A

33.
34.

also has an asterisk on.

The printer will not print unless the synthesizer fails this test.

35. Remove the instrument top cover and carefully remove the coax cable from
A5J1 (the left-most coax cable connected to A5). Notice that the printer
immediately begins to log the failures.

36. Reconnect the cable. The printer should stop logging.

37. To stop looping the test, selec (asterisk off ).

" Frequency List and Alternate Registers

These features may be used to replicate a problem. Frequency list allows

you to set up an arbitrary list of frequencies, power levels, and dwell times.
Alternate registers causes the synthesizer to alternate on successive sweeps
between the present instrument state and a second instrument state stored
in an internal register. See the “Operating and Programming Reference” for
additional information. Once you have created a freguency list or have set up
for alternating registers, then exercise the instrument and check for unlock
failures.

The following example creates a frequency list that steps from 200 to 500 MHz
in 10 steps. The instrument will dwell at each frequency for 500 ms. The

list is saved to register 1. The instrument’s fault and unlock indicators are
monitored. Finally, a ramp sweep is alternated with a list sweep.

1. Press FREQUENCY (MENU].

8 Special Cases
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- Select

(This clears any current list.)

11. Press (msec)-
12. Press SWEEP (wmenu).

13. Select : (asterisk on). (This starts the list sweep mode.)
14. Press (SAVE) (1) (ENTER) (Saves the list to register 1.)

Now, to view the instrument’s state:

15. Press .
16. Select

17. Select any one of the three fault menus.

18. Press

19. Select Hh asterisk on). You can now see the state of any of the
major loops (see SC.220 for more information}

The following is an example of a setup for alternating registers. Oxne will be the
frequency list saved to register 1 in the previous example, the other will be the
preset state of the instrument (an analog sweep).

20. Press SYSTEM (the instrument should be sweeping
normally).

21. Select asterisk on).
92. You should now see the sweep indicator flashing as it switches between the
two setups.

Special Cases 9
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§C.220
Direct Control and Monitoring

Direct control and monitoring allow you to test or monitor hardware in a
particular state. Since you have some control over the individual modules and
loops, you can verify whether a specific instrument state causes a failure and
you can check the apparent state (what the processor thinks) of the hardware.

The following example sets up the fractional-N (A4) loop at 50 MHz, looks
at the fractional-N QOL line (Out Of Lock), and views the YO and other

frequencies.

Note When the display indicates a loop value, this is the frequency
that the microprocessor has set up. The frequency was not

# measured and reported. Therefore, if the frequency displayed
is different from real frequency you have an indication of a
problem.

1. Press (CW keeps the fractional-N at one frequency).

2. Press

3. Select

4. Select (Control Phase Locked Loop).

5- SeIECt AR R e S -

6. Press (50) (MHz) (Sets the fractional-N to 50 MHz).

7. Press

8. Select (View Hardware)

9. Select (asterisk on). You can see the fractional-N is set to 50

MHz.

10 Special Cases
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Interpret the

Label Interpretation

FRAC-N(MHz) The frequency of the fractional-N (A4).

SAMPLER(MHz) The frequency of the sampler (A6).

/ The fractional-N frequency divisor in the YO phase
detector (A5). This number should be 3 or 4.

HARM The harmonic of the sampler frequency.

BAND The frequency band we are using (0 through 4). This

indicates the harmonic of the YO to which the SYTM
(A28) is tuned. [Except in the case of band 0 where the
frequency of the YO is mixed down using the low band
(A24) assembly.]

Now selec asterisk on). Interpret the display as follows:

Label Interpretation

CW(MHz) The frequency of the YO.

BAND The frequency band we are using (0 through 4). This indicates
band 2 because the frequency is set to slightly more than 10
GHz.

Just as you set the fractional-N frequency, you can control the sampler (A6)

frequency using In the

sampler menu you can set the frequency of the sampler.

Other useful softkeys in the

and

e e

lows you to control the phase lock loop

frequency. ets you open the YO loop which allows you to tune
the YO independent of the rest of the loop.
1. Select

2. Press
3. Select

asterisk off).

(asterisk on).

The modules shown are checked for unlock failures. If no unlock is found, 0K is
displayed.

Special Cases 11
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Sometimes it is useful to open up the ALC loop to keep it from railing. (Press
and select } An UNLVLED indicator comes on
because leveling (ALC action) is not functioning. In normal operation this
indicator means that the power requested is not available.

$C.230
Exchanging Assemblies

Exchanging assemblies might be the only way to isolate some problems. The
following is a list of assemblies and the adjustments that may be required to
make the synthesizer operational if the assembly is replaced. If the adjustments
are not performed, failures may occur such as severe power loss or drop out,
failure to lock or sweep properly, squegging, and unleveled indications. Perform
the adjustments indicated in the following table in order to verify that you
have eliminated the problem assembly. Then, to ensure that the synthesizer
meets specifications, go to “Post-Repair” in the Service manual and perform
the required adjustments and performance tests.

Assembly Adjustments Required Difficulty Equipment
for Operation Required
Als ADC Low Minimal
Move Memory (A15.9001) Medium  None
A5 YO Loop Gain Low None
A6 Sampler Assembly Low None
A9 Amplifier Detector Offset Low None
Pulse Delay Low Minimal
A2 SYTM Adjustments High Extensive
Low Power SRD Bias Low Minimal
Al13 YO Driver +10V Reference Low None
YO Gain & Linearity Low None
YO Delay Low None
A28 SYTM Adjustments High Extensive
A33 Powex Flatness Low Minimal
Amplifier Detector Gain Medium  None

12 Special Cases
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Calibration data specific to your instrument is stored in the microprocessor
(A15). If you are exchanging assemblies, be sure you know which ones are the
originals. The original calibration data will not apply to new assemblies. To
avoid having to reacquire calibration data through adjustments that can be
lengthy, once you have located the failed assembly ensure that you return all of
the other original assemblies to the instrument.

The calibration data for the instrument resides in RAM and EEROM on Al5.
If A15 has failed, this data must be transferred to the new Al5 assembly. Be
certain that A15 has failed before attempting to move the calibration data.
An error in the procedure could cause all of this information to be lost and
recreating the information is a very lengthy procedure. A15.9001 gives the
procedure for transferring the calibration data.

On the HP 83651A, the detector CR1 (part of A30) and its bias board should
be replaced as one unit. The bias board resistors are factory-selected. They
are specifically selected to compensate for thermal drift. If the bias board or

detector is replaced separately, the instrument is likely to exhibit RF power out
drift. |

SC.240
System Failures

System failures are failures that have only been demonstrated as a part of a
system (a collection of instruments). In general, the failure cannot be repeated
or characterized without a system present. When troubleshooting system
failures, use the following suggestions in the order given:

1. Ensure that you have the proper equipment for troubleshooting. A spectrum
analyzer and an oscilloscope are usually required.

2. Run the diagnostic routines of all instruments in the system. Eliminate any
errors that are identified by the diagnostics before continuing.

3. Determine the minimum system required to replicate the problem. When
eliminating portions of the system, eliminate software first, if possible.

4. Check the system for excessive cable lengths, poor grounds and improper
installation (overheating, air blockage).

5. Verify that all instruments contain compatible versions of firmware and
software.

6. If the failure is also intermittent, check the environment and timing of the
failures. Note any relationship to time of day, local maintenance schedules,

$pecial Cases 13
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day of the month, weekends, season, or local holidays. Also check any severe
line power problems or limitations {these may be related to local production
efforts.)

SC.250
Block Diagram Notes

This section describes the YO loop RF path and the two ALC loops and gives
help interpreting the block diagram. Also, tables showing the interconnection
of data, addresses, and busses are given.

The YO loop phase lock is obtained using a feedback path. The entire path
{(forward and feedback) is as follows. Beginning with the YO (A26), the signal
is passed to the directional coupler. A sampled portion of the directional
coupler output is fed back through W51, FL2, and W54 to the sampler (A6).
Harmonic mixing takes place in the sampler (A6) and then the heterodyned
output from the sampler (A6) is fed to the YO phase detector. This signal is
mixed with the divided output of the fractional-N (A4) to obtain phase error
information. This phase error signal is amplified by the YO driver and used
to control the frequency of the YO (A26). Note that the YO is driven by a
low frequency path (via A13) and a high frequency path out of the YO phase
detector (A5). If either path is broken, the YO will not lock.

Two ALC loops exist. One loop exists for band 0 (not present in all
instruments); the other loop is for all other bands. The band 0 path includes
the sampled and detected output from the low band (A24) via W24 to

the ALC {A10). This voltage is compared to a reference (from Al4). The
difference between these signals is an error signal that is amplified and sent
back to the low band (A24) modulator.

The second ALC loop begins with the bridge detector. Like band 0, this signal
goes to the ALC (A10) where it is compared to a reference. The difference
between the reference and the detector output voltage is used as an error
signal. This error signal is sent back to the AM modulator (A38) where it is
used to control the loop gain. And finally the level-corrected signal out of the
AM modulator {A38) is frequency multiplied, and filtered (A28) in the HP
83621A/31A and amplified and filtered (A29), and amplified and doubled
(A32) in the HP 83651A.

14 Special Cases
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Notice that the reference signal for level control in both ALC loops is created
by the sweep generator (A14). This is specifically the “LEVEL REF TO A10”
exiting the sweep generator. While it is not shown on the block diagram, it
does connect directly to the ALC (A10). I this level reference is lost, the ALC
loop will not be controllable.

The block diagram is intended to relate both physical and electrical
information. The following items will help you interpret the block diagram:

u PC assemblies shown with tabs are located in the open card cage or in the in
the covered power supply cage (A17, Al8) located at the left, rear corner of
the instrument.

w The 22V transformer shown next to the switching regulator (A18) is located
between the covered power supply section and the rear panel. Dangerous
voltages exist in this area.

w All components located on the RF deck are located inside the heavy border
labeled RF DECK.

m Semi-rigid coax cables are shown with a double line and are labeled with a
reference designator (for example, W50 from A25 to A24 on the RF deck).

m Flexible coax cables are shown with a single line and are labeled with a
reference designator (for example, W20 from ATJ7 to A24).

m All other lines are part of the motherboard.

» All fuses are shown.

o The rear panel line fuse is next to the switching regulator {A18).

o Eight fuses are located on the post regulator (A16). Some of these fuses
are soldered-in.

o One fuse is located on the rectifier/filter (A1T).

o One fuse is located on the switching regulator (A18). This fuse has an
LED located close by. I the LED is on, the fuse is good.

o One fuse is located on the RI Interface (A20, on the RF deck).

m Options may be shown in the upper right-hand corner of the block diagram.
The letters at the coax cables indicate how the options fit into the RF deck.

# Assemblies shown in the front or rear panels are located in those panels
including A2. However, part of A2 is shown in the lower left-hand corner of
the block diagram. This portion of A2 contains the front panel power switch
and was positioned at this point on the block diagram for convenience.

m Signals are labeled with power and frequency limits if appropriate. Signals
not labeled are either TTL (digital) signals or they are too complex or
unique to characterize for the purposes of the block diagram.

Special Cases 13
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m Cables are labeled with reference designators.

m Signals going from the RF interface (A20) to the RF deck are actually 1ibbon
cables. These ribbon cables carry power supply voltages and signals required
for controlling the microcircuits.

16 Special Cases
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Instrument History

introduction

This manual documents the current production versions
of the HP 83621A/31A/51A instruments. As future
versions of these instrument models are developed, this
manual will be modified to apply to those instruments.
Information provided in this chapter will then allow you
to adapt this manual to the earlier versions.

All HP 83621A/31A synthesized sweepers with serial
prefix numbers lower than 3103A are documented in
a previous manual set. Order either 83621-90007 or
83631-90007.

Serial Prefix
Numbers

HP 8360
Troubleshooting

This manual applies to synthesized sweepers with a
model number and serial number prefix listed on the fitle
page (see the serial number attached to the synthesizer’s
rear panel). Figure 2-1 shows a typical serial number
label. A prefix (four digits followed by a letter), and a
sequential suffix (five digits unique to each instrument),
compose the serial number.

ey,
PREFIX SUFFDL

SER 1234 123MG

INSTALLED OpPT
OPTIONS e =
\_ MADE I U.SA.

Figure 2-1. Typical Serial Number Label

vy

Instrument History 2-1
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How to Use

Instrument History

2-2

Instrument History

Find the serial prefix number of your instrument in the
following tables. make the changes that are listed for

that prefix. The actual changes, with instructions, are on

the following pages.

Note: Incorporate the changes in reverse alphabetical

order.

HP 83621A/31A Instrument History Changes

Serial Prefix Change PCO
Number {(HP Internal Use Only)

3317TA No Change Needed 10940
3245A B 10795, 10825
3213A B 10258
3143A B 10492
3139A B 10385
313TA B, A 10135
3108A B, A 09966
3104A B, A 10304
3103A B, A

HP 83651A Instrument History Changes

Serial Prefix Change PCO
Number (HP Internal Use Only)
3317A No Change Needed 10940
3245A B 10795, 10825
3213A B 10258
3143A B 10492
3139A B 10385
3044 A B

HP 8360
Troubleshooting
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Change B [nstruments with serial prefix 3245A and lower use a
modulator/splitter (A25) rather than an AM modulator
(A38), diode switch (A41), coupler (A39), and 20
dB attenuvator (AT3). Also, HP 83651A instruments
with serial prefix 3245A and lower user a DC blocking
capacitor (A36) and a coupler/detector rather than the
bridge detector (A30). Make the following changes to the
“Troubleshooting” manual:

Instrument-Leve! ILT.2011

TrOUblGShouting . Change step 3 to read “Remove W51 which connects
Section the mod/splitter (A25) to the filter (FL2).”

2. Tn step 8, verify that the power is > —24.5 dBm.

ok

3. Change the measurement setup illustration to show
W51 being disconnected from the 20 dB attenuator
(AT3) and a power measurement of > —24.5 dBm.

ILT.2012
In step 3, change the directional coupler to the
mod/splitter (A25).

ILY.2020

1. Change the directional coupler to the mod/splitter
(A25).

2. Change the 20 dB attenuator to the filter (FL2).
3. Delete all references to the attenuator.

ILT.2112

1. Change A38 to A25.

2. Change RF.3890 to RI".2590.

ILY.2120

1. Change A38 to A25.

2. Change RF.3890 to RF.2590.

HP 8360 Change B 2-3
Troubleshooting
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ILT.2130

Change AM modulator (RF.3890) to mod/splitter
(RF.2590).

ILT.2255
Change step 3 to read:

“The bridge detector in the HP 83621A/31A or the
coupler/detector in the HP 83651A (RF.3090).”

ILT.2256

1. In the second sentence, change “bridge detector” to
“coupler/detector”.

2. Change step 5 to read:

“The bridge detector in the HP 83621A/31A or the
coupler/detector in the HP 83651A (RF.3090).”

ILT.2257
1. Change step 2 to read:

“The amplifier/multiplier (RF.2890)".
2. Change step 5 to read:

“The bridge detector in the HP 83621A/31A or the
coupler/detector in the HP 83651A (RF.3096).”

ILT.2620

In the table, change RF.3890 “(AM modulator)” to
“R¥.2590 (mod/splitter)”.

TLT.2650
1. Dalete all references to A38.

2. In the table, change “AM modulator (A38)” to
“mod/splitter (A25)”.

2-4 Change B HP 8360
Troubleshooting
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A6 Troubleshooting

HP 8360
Troubleshooting

Section

A6.400

1. For the power measurement:
a. In step 7, set the synthesizer to 2.3 GHa.
b. In step 8, sweep from 2.3 to 7.4 GHz.

c. In step 8, verify that the power is greater than —22
dBm.

2. For the frequency measurement:
a. In step 1, set the synthesizer to 2.3 GHz.
b. In step 3, the frequency range is 2.3 to 7.4 GHz.

¢. Change the measurement setup illustration to show
these differences.

A6.401

1. For the power measurement:
a. Replace step 3 with the following text:

“Remove W51 [connects the mod/splitter {A25) to
FL2].”

b. In step 7, set the synthesizer to 2.3 GHz.
c. In step 8, sweep from 2.3 to 7.4 GHz.

d. In step 9, verify that the power is greater than —22
dBm.

2. For the frequency measurement:
a. In step 1, set the synthesizer to 2.3 GHz.
b. In step 3, the frequency range is 2.3 to 7.4 GHz.

c. Change the measurement setup illustration to show
these differences.

A6.402

1. For the power measurement:

Change B 2-5
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2-6 Change B

a. In step 3, W52 connects the YIG oscillator (A26)
to the mod/splitter (A25).

b. In step 7, set the synthesizer to 2.3 GHz.

¢. In step 8, set the power to > 8 dBm; the frequency
range is 2.3 to 7.4 GHz.

2. For the frequency measurement:
a. In step 1, set the synthesizer to 2.3 Glz.
b. In step 3, the frequency range is 2.3 to 7.4 GHz.

c. Change the measurement setup illustration to show
these differences.

A6.403
If W52 is not defective, go to RF.2590

A6.420
Replace A6.420 with the following text:

“There is a high-loss path between the mod/splitter
(A25) and the sampler (A6). This path includes two
hardlines (W54 and W51), and a low pass filter (FL2).
The most likely failure is a poor connection. Correct the
faulty connection or replace the faulty part (W54, FL2,
W51).”

To check for excessive loss in a cable, filter, or isolator,
apply a known-good signal for the frequency bands in
question to the component (see the block diagram at the
end of “Special Cases™) and test the output. Over the -
frequency range of 2.0 to 8.0 GHz, the loss for a coaxial
cable should be < 2.0 dB; the loss for a filter or an
isolator should be < 4.0 dB. Replace the defective part
and go to the Troubleshooting Foldout, block 1 (located
just prior to the “Special Cases” tab).“”

HP 8360
Troubleshooting
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A10 Troubleshooting

Section

RF Troubleshooting

HP 8360
Troubleshooting

Section

A10.702
Change the last paragraph to read as follows:

“If you do not find any problems, replace A10 {go to
A10.9000) if it has not already been replaced. Otherwise,
replace the mod/splitter A25 (go to Rf.2590).”

RF.000
Add the following message:

RF : MOD-SPLIT Prelevel Det R¥.200

RF.200 (New - add after RF.100)

Check the ribbon cable that connects the mod/splitter
(A25) to the RF interface board (A20). If it is loose,
reseat the cable, Correct any other obvious faults.

Perform the following test:

1. Press | PRESET ;”E SERVICE ).
2. Select &

3. Press (320) (ERTER).
4. Select 1

=g

Continae Go To RF.202

RF.201 (New - add after RF.202)
Set up for power measurement:

1. Set the line power switch to STANDBY.

9. Lift up the RF Deck into the service position (refer
to the disassembly and replacement procedures).

3. Remove W52 (the cable that connects the YIG

oscillator, A26, to the mod/splitter, A25.)

Set the line power switch to ON.

. Press (PRESET } (cW) (SERVICE ).

~

n
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6. Select

(asteri
7. Select L
8. Press

9. Using the rotary knob, sweep the frequency from 2
to 7 GHz.
10. Verify that power is > 8 dbm across the 2 to 7 GHz
frequency range.

Set up for frequency measurement:

1. Press (2) (GHz).
2. Increment the frequency using ().

3. The measured frequency equals the front panel
indication +40 MHz from 2 to 7 GHz.

=3N) @f| s =

Disconnect W52
From AZ26

=z 8dBm y

[y ]
T

L

Go To RF.2690 Go To RF.25%0

RF.202 (New - add after RF.201)

The problem appears to be fixed. Go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

RF.301
1. In step 2, change A4l to A25.

2-8 Change B HP 8360
Troubleshooting
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HP 8360
Troubleshooting

2. In step 7, change 45 Mhz to 10 Mhz.

3. Use the RPG knob to vary the CW frequency over a
range of 10 Mhz to 1.99 GHz.

4. The power should be > 7 dBm and the frequency
should be 5.41 to 7.39 GHz.

5. Change the measurement setup illustration to show
these differences.

6. If the measurement fails, go to RF.2590.
RF.302

1. In step 1, change A41 to A25.

2. In step 3, change 2 GHz to 1.9 GHz.

RF.2590 (New - add after RF.2491})

The mod/splitter (A25) is the most-likely failure.
However, there is a small chance that the failure is A20
(the RF interface assembly) or W52 (the cable that
connects A25, the modulator/splitter, to A26, the YO).

Has mod/splitter (A25) been replaced?

s
Continue Go To A20.9000

RF.2591 (New - add after RF.2590)

Following the disassembly and replacement procedures,
replace the mod/splitter (A25). Then perform the
appropriate adjustments and performance tests and
restart troubleshooting.

RF.2990
Change the AM modulator to the amp/multiplier (A28).

RF.4150
Delete this paragraph.

Change B 2-8



https://www.manualsplus.com/

SYS Troubleshooting  5Y5.000
Section | pelete “(HP 83651A)" from the following message:

“SYS: YTM Tracking (HP 83651A) 5Y5.600.7
2. Delete the following message: S
“SYS: YTM Tracking (HP 83621A/31A) SYS.650.”
§YS.110

In step 1, change “directional coupler (A39)” to
“mod /splitter (A25)”.

SYS.400 (New - add after 5YS.300)

1. Check W32 (A20J3 to A25J3) for poor connection or
damage.

2. Reseat the pulse board (A9).

3. Replace the pulse board (A9) or the mod/splitter
microcircuit (A25).

SYS.500

1. In step 1, replace the A38 AM modulator with the
A25 mod/splitter.

2. In step 2, perform the mod/splitter and the ALC
adjustments.

3. In step 3, replace the AM modulator with the
mod/splitter.

SYS.600 through SYS.655
Delete these sections.

SYS.600 (New - add affer SYS.500)
Perform the following setup:

1. Set the power switch to standby.

2. Reconnect any disconnected cables.

3. Disconnect W45 or W56 from the amplifier/filter
(A29) as shown in the following figure.

4. Set the line power switch to ON.

5. Press (preseT Y ow] (ALC)

2-10 Change B HP 8360
Troubleshooting
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HP 8360
Troubleshooting

6. Select

7. Press (cw).
8. Press (2] (aHz).

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL).

2. Use the rotary knob to set the ALC for maximum
measured power.

3. Using the rotary knob, the measured RY power
should be adjustable from < —28 to > § dBm.

4. Press (cw).

5. Press (A) (increments frequency).

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHz (HP 83631A/51A) or 20 GHz (HP 83621A).

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

PGHER RETER

Disconnect W45 or WSHE

From A28 @x’ﬂ?

Range From =-—28dBm to =0dBm

FREQUENCY COUNTER !\]

EERR \‘Aze
2.0 to 26.5GHz

(HP 83631A/51A)

3 I ' 2.0 to 20GHz
iI% E (HP B3621A)

Continue Go To 8§YS.605

SYS.601 (New - add after SYS.600)
Perform the following setup:

1. Set the power switch to standby.
2. Reconnect any disconnected cables.

Change B 2-11



https://www.manualsplus.com/

2-12 Change B

3. Remove W61 which connects the amplifier/multiplier
(A28) to the amplifier /filter (A29).

4. Tarn power on.

5. Press (PRESET) (CwW) (ALC).

6.

7. Press (cw)-

8. Press (2) (GHz)-

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1. Press (POWER LEVEL}.

2. Use the rotary knob to set the ALC for maximum
measured power.

3. Using the rotary knob, the measured RY power
should be adjustable from < —28 to > 0 dBm.

4. Press (cw]).

5. Press (&) (increments frequency).

Repeat steps 1 through 5 until the CW frequency equals
26.5 GHz (HP 83631A/51A) or 20 GHz (HP 83621A).

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

FOUER METER

D @ = b=

Range From =—28dBm to z0dBm Disconnect W61
From A28

FREQUENCY COUHTER

2.0 to 26.5GHz
(HP B83631A/51A)

20 to 20GHz
i l(HP B3621A)

Go To SYS.620 Go To RF.2990

HP 8360
Troubleshooting
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HP 8360
Troubleshooting

SYS.605 (New - add after SYS.601)
Use a power meter to measure the power out the front
(or rear) panel RF output connector.

Does power meet specifications in all bands?

M
3

Continue Go To RF.3090

SYS.606 (New - add after SYS.605)
Perform the following setup:

1.
2.
3.

P o

Set the power switch to standby.

Reconnect any disconnected cables.

Remove the hard line which connects to the input
of the bridge detector for HP 83621A/31A or
coupler/detector for HP 83651A (A30).

Turn power on.

Select

Press (cw).

8. Press (2} (6Hz)-

The following sequence exercises direct control over the
power level with the ALC loop open. Continue with the
following sequence:

1.
2.

3.

Use the rotary knob to set the ALC over its full range

(approximately —80 dBm to 0 dBm).

Using the rotary knob, the measured RF power
should be adjustable from < —8 to > 0 dBm (HP
83651A) or < —8 to > 10 dBm (HP 83621A/31A).
Press (cw).

. Press (&) (increments frequency).

Change B 2-13
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Repeat steps 1 through 5 until the CW frequency equals
50 GHz (HP 83651A), 26.5 GHz (HP 83631A), or 20
GHz (HP 83621A).

If there is an unleveled condition at a specific frequency,
set that CW frequency and repeat steps 1 through 3.

Range From =-—8dBm to =0dBm
{HP™ 83651A)

Range From <~-8dBm 1o =10dBm
POMER METER  (HP - B3621A/314)

=2 =] W55
i @@ A:SOP A—

Disconnect
WU5 or W55
From A30

50CHz (HP 83651A)
26.5GHz (HP B83631A)
206Hz (HP B83621A)

H
Contmie Go To RE.3090

S5YS.607 (New - add after SYS.606)
Select your instrument’s model and go to the paragraph

indicated.
Model Go To
Paragraph
83621A SYS.610
83631A SYS.610
83651A RF.3200

SYS$.610 (New - add after SYS.607)
Replace W45 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

2-14 Change B HP 8360
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HP 8360
Troubleshooting

5YS.620 (New - add after SYS.610)
Do the following:

1. Set the line power switch to standby.
. Reconnect any disconnected cables.

. Disconnect W48 from A25.

. Press [PRESET ) (SERVICE}.

2
3
4. Turn the line power switch on.
5
6

. Select

7. Press (cw).

8. Press (2) {GHz).

Use the rotary knob to vary the CW frequency over a
range of 2 GHz to 26.5 GHz. Measure the power and
frequency over this range as shown in the following
figure.

POUER METER

" @] = p—

Disconnect W5HE
From A33J4

+5dBm

]

Go To RF.2590 Go To RF.28%0
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Special Cases

2-16 Change B

Section

In SC.250, Block Diagram Notes, make the following
changes:

1. In the second paragraph, change the third and fourth
sentences to read:

“Beginning with the YO (A26), the signal is passed
to the mod/splieer. A sampled portion of the
mod/splitter output is fed back throngh W51, FL2,
and W54 to the sampler (A6).”

2. Replace the fourth paragraph with the following one:

“The second ALC leop begius with the

bridge detector in the HP 83621A/31A or the
coupler/detector in the HP 83651A (A30). Like
band 0, this signal goes to the ALC (A10) where it
is compared to a reference. The difference between
the reference and the detector output voltage is used
as an error signal. This error signal is sent back to
the mod/splitter (A25) where it is used to control
the loop gain. And, finally, the level-corrected signal
out of the mod/splitter (A25) is amplified (A29),
frequency multiplied, and filtered {A28).”

HP 8360
Troubleshoaoting
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Change A

Instrument-Level
Troubleshooting

Section

RF Section

System Section

Special Cases

HP 8360
Troubleshooling

Section

HP 83621A/31A instruments with serial prefix 3137A
and lower use a DC blocking capacitor (A36) and a
coupler /detector rather than the bridge detector (A30).
Make the following changes to the “Troubleshooting”
manual:

1. In the following paragraphs, replace the words “bridge
detector” with “coupler/detector”:
ILT.2255
ILT.2256
1LT.2257
2. In paragraph ILT.2255, add the following as item 10:
The DC blocking capacitor (RF.3690) ~ HP
83621A/31A only.

1. Replace RF.3090 with the following:

The detector, (CR1, part of A30) has failed. Replace
it and its bias board together. The directional coupler

rarely fails, however replace it at this time also only if
it has failed.
2. Add the following:

RF.3620

Replace the DC blocking cap, A36, using the
disassembly and replacement procedures. Perform the
appropriate adjustments and restart troubleshooting.

Rewrite item 3 in paragraph SYS.606 to read as follows:
“Remove the hard line which connects to the input of

the coupler/detector (A30).”

In the last paragraph of SC.230, delete the reference to
the HP 83651A. This information applies to all models.

Change A 2-17
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