HP 83621A/31A/51A Synthesized Sweepers
Troubleshooting Manual

SERIAL NUMBERS

This manual applies to any synthesized sweeper with the following
model pumber and serial number prefix combinations. You may
have to modify this manual so that it applies directly to your
instrument version. Refer to the “Instrument History” chapter.

HP 83621A/31A HY 83651A

3317A 3317TA
3245A 3245A
3213A 3213A
3143A 3143A
3135A 3137A
3137A 3044A
3104A :
3108A

3103A

o
. »

v {::u - Agilent Technologies

HP Part No. 08360-90048
Printed in USA Aprit 1993

Edition 4

www.valuetronics.com



https://www.valuetronics.com/

www.valuetronics.com




Certification

Hewlett-Packerd 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

This 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.
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Where to Begin
Troubleshooting

Caution 0

Troubleshooting
Modules

1-2 Troubleshooting Introduction

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.

These modules pictorially guide you through the
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

nex!nm:
FTENLZER oTeesoae D} ns
™. ey
ACTVITY Measured

Connector
Measured

{LUNLVLED...H)
LUNLVLED . LOW) Somorcms

/
Signals
Measured

&

Where to go if the
Measurement Fails

Where to go if the
Measurement Passes:

HP 8360
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Special Cases

Equipment Required

Lifting the RF Deck
Up Into the Service
Position

HP 8360

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.
Tnstructions 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 Voltmeter Range: —50 to +50 Vdc 3456A
Accuracy: +0.01% 3457A
Input Impedance: >10 MQ2
Frequency Counterl Range: 0.01 to 26.5 GHz 5343A
Accuracy:
Tirne base k1 count
Aging Range 5 x 1071¢
Function Generator Sine Wave Amp: 21V rms 3325A
Sine Wave Freq: de to 100 kHz
Oscilloscope Dual Channel 541110
Bandwidth: de to 300 MHz 54110D
Vert Sensitivity: <5 mV/Div
Horiz Sensitivity:
50 ns/Div
10 Magnifier
Trigger: Event Triggerable
Oscilloscope Probes 10033A
Power Meter! Power Range: 1 oW to 100 mW 436A
Accuracy: £0.01% 437TB
438A
Power Sensor 0.01 to 0.05 GHz 8481A
0.05 to 26.5 GHz 8485A
0.05 to 50 GH» B48T7A
Service Accessory Kit2 08360-60060
1 May be replaced by a spectrum analyzer,
2 For ordering information, see “Replaceable Parts” in the Serviee manual.
1-4 Troubleshooting Introduction HP 8360
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Instrument Level Troubleshooting

M

ILT.000 Begin Follow the instructions in this section in the order

Troubleshooting given. The equipment required to troubleshoot the
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 Can you safely connect the instrument to line power?

=g

Go To A16.000 Continue

ILT.101 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?
!
Go To A16.000 Continue

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

==

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?

==

Go To ILT.5000 Continue

ILT.103 Enable factory preset:

1. Press SYSTEM
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

P———epp—pmp——— Y PR L e B i

Compare the synthesizer display to the figure 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?

=g

Go To ILT.6500 Continne

H.T.105 Ensure that all external cables are removed from the
synthesizer and then perform a full self-test:

1. Press
2. Select

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

Continue with paragraph ILT.106.

ILY.106

*#%k% ALL SELF-TESTS HAVE PASSED ! ok
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 ! 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

Continue 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?
—0
Go To ILT.110 Continue

Test the display by running self-test #257:
1. Press (PRESET ) {SERVICE}

3. Press
4. Select

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

=g

Go To A21.9000 Continue

. To exit the test, press

Instrument Level Troubleshooting 5
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ILT.109  Test the keyboard by running self-test #21:
1. Press

2. Select e

3. Press
4. Select

5.

Turn the ro ary 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 Continue

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

=g

Go To A1.9000 Continue

ILT.110 If a password is set, you must know it to do this step.
View calibration constant #463 (hardware

configuration):

L. Press (p ET) ICE).

2. Select

3. If ENTER PASSWORD: 0 appears on the top line of the
display:

a. Enter the password.

b. Press (ENTER).

c. Select &

6 Instrument Level Troubieshooting
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4. Select Calil
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?
—
Go To ILT.7006 Continue

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

a—3a

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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Does a RAMP fault exist?

If a FAULT message is displayed, check the Fault Menu.

&

Go To A14.9000

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

ILT.113
Continue
ILT.114
1. Press (PRESET )
2. Select
adjustments.
ILT.115

Perform the following calibration:

(USER caL).

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

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 Out

* Trigger In

* Sweep Out

* Stop Sweep In/Out

* External ALC n

* Front Panel SMI

* RF Out

* Trigger Out

* Auxiliary Int

* HP-IB Switches

Continue

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

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

==y

Go To ILT.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
P

* Single Sideband * Spurious Signals
Phase Noise (Line Related)

* Spurious Signals * Spurious Signals
{Harmonics} {Non-Harmonics)

=g

Continue Go To ILT.2500

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

=

Continue Go To ILT.7500

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

=g

Continue Go To ILT.8000

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

RSN

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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b —

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
Fractionk-N VCO A4.9009
Fractional-N Reference and API Spurs A4.9600
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 Adjustinents RF.2890
Amplifier/Filter Adjustments RF.2990
Low Power SRI} Bias RF.2890
Square Wave Symmetry A9.9000

12 Insfrument Level Troubleshooting
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ILT.2010

Set up for power measurement:

ARG ol

&

7. Press (2) (GHz).
. Using the rotary knob, sweep the frequency {rom 2

Set the power switch to STANDBY.
Remove the top and bottom covers.
Turn the synthesizer power on.

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

Set up for frequency measurement:

1.
2.
3.

Press (2) (GHz)-

Using (&), increment the frequency.

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

% Disconnect WS4

\=~ From FL2

.MManqu&y sweep 2 to 7GHz

4—4a

Continue Go To ILT.2015

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

1. Reconnect any disconnected cables.
2. Put the RF deck in the service position.
3. Remove W51 which connects the directional coupler
(A39) to the 20 dB attenuator (AT3).
4. Press (PRESET} (cw
5. Select
{aster
6. Select I

. Press (2) (Ghz).

. Using the rotary knob, sweep the frequency from 2 to
7 GHz and verify that power is > —24.5 dBm.

GO -]

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).

20dB  Attenuator

@ AT3 D

f Sl

Disconnect W51
From AT3

a—4a

Continue Go To ILT.2020

14 Instrument Level Troubleshooting
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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) (cwW] (SERVICE])

3. Select
(asterisk on).

6. Select

. Press @ .

o
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) (cHz)-

2. Using (&), increment the frequency.

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

FOMER BETER

Yig Oscillator

B] = p=

Lz

Disconnect W52
From AZS

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?

A==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?

==

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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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.

ILT.2030 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
Al3, the YO driver assembly could be the cause. Go to
A13.9000 to replace Al3.

ILT.2110  Does the adjustment (modulator offset and gain) fail
above 2 GHz?

g—= =g

Go To ILT.2115 Continue

ILT.2111  Does the adjustment (modulator offset and =) fail
below 2 GHz?

==y

Go To ILT.21290 Continue

ILT.2112 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 Troubleshooting 17
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ILT.2115

ILT.2120

ILT.2130

ILT.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.

I 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 asserably 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?

=g

Go To ILT.2260 Continue

18 Instrument Level Troubleshooting
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ILT.2241 Does the instrument have low band (< 2 GHz), and does
the RF power problem exist only in low band?

PSR

Go To ILT.2245 Continue

ILT.2242 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

ILT.2245 Does the RF power problem exist only at
frequencies > 2 GHz?

=g

Go To ILT.2256 Continue

ILT.2246 Is the synthesizer upper frequency limit 50 GHz?

=g

Go To ILT.2255 Continue

Instrument Level Troubleshooting 19
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ILT.2247 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

ILT.2248 Loose connections or bad RF cabling can easily cause
problems at these frequencies. Check all cabling from
the amplifier/multiplier (A28) to the RF QUTPUT (J1).
If all RF cabling appears intact, the most probable cause
is the amp/doubler (A32).

Are the cabling and J1 intact?

=g

Go To ILT.2260 Go To RF.3280

ILT.2255 The most probable fault is a lcose cable between A30
and the RFF 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.

The RF OUTPUT connector.

The bridge detector (RF.3090).

The low power adjustment.

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

The amplifier/multiplier (RF.2890).

H present, the amp/switch (RF.3390).

The amplifier /filter adjustments.

The amplifier filter (RF.2990).

i el

g = e o
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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.2256 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 st 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.

ILT.2257 The most probable fault is a loose cable between A24
and the RF QUTPUT 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 amplifier/multiplier (RF.2890) in the HP
83621A/31A and the amp/doubler (RF.3290) in the
HP 83651A.

3. The amp doubler (RF.3290).

. The bridge detector (RF.3090).

5. The amp/doubler (RF.3200) — HP 83651A only.

i
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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
Maximnum Leveled Power ILT.2695
External Leveling A10.9000
Spurious Signals {Harmonics) ILT.2650
Spurious Signals (Line Related) ILT.2610
Spurious 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 Level Troubleshooting
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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).

ILT.2620 The problem can be caused by the Al0 assembly (ALC)
or a microcircuit. Using the table below, go to the
indicated paragraphs.

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

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

spurious signals (spurs):

m 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 faulf 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,
Al86, A17, A18

120 kHz

Al6, A17, Al18

20 or 40 kHz

A3, A6 shieldingffiltering

125 kHz

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

Random Low Frequency

Fan {B1)

19 or 20 MH=z

Routing of cables to and from A7.

24 Instrument Level Troubleshooting
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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 {| If 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 TO RF.288%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  Perform 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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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}
> 20.0 GHz Doubler/amp (A32)
All Other Cases YO (A26), amp/multiplier (A28},
AM modulator {A38), and
amp [detector {A29)

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

ILT.2660 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).

ILT.2670 <~

1.

2.

www.valuetronics.com

he most likely faults are listed below:

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 A7.9000.

b. SAMPLER UNLOCK: go to A6.5000.
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¢. 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 UNLOCK: go to RF.2490.
4. The microprocessor may cause the fault, go to
A15.9000.

H 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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N S
ILT.3000

ILT.3010

Select the first faulty 1/0 port listed below.

Failing Input or Output

Go to Paragraph

Display Output ILT.3010
Keyboard Input ILT.3020
RF Output ILT.2240
External ALC Input TET. 3060
Rear Panel Source Module Interface ILT 3070
Front Panel Source Module Interface ILT . 3080
HP-IB 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 Qutput 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

Repeatedly select

toggle this attribute.
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If the display is dim and flickering, check the dim
di tion: Press SYSTEM (MENU), and select




Does the problem remain when you toggle

=g

Done Continne

ILT.3011 The remaining display problems are most likely one of
the following:

m 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).

m 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.
9. 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 (554) (ETER)

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

Select

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.

32 Instrument Level Troubleshooting

www.valuetronics.com




ILT.3020 Keyboard problems are most likely one of the following:

m 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.

u 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 If the display updates slowly, examine (and modify, if

required) calibration constant #554 using the following

procedure:
Press (PRESET ) [SERVICE).
Select

Press (550) (BNTER)

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

Select .
Press (555) (ENTER).
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

<—=EBVdc @ E (@_W__i
i 1
s

Continne Go To A16.9000

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).

ILY.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 +15.0 Vde

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

=g

Go To A2.9600 Contirue

ILT.3071 Perform the following setup:

1. Press (PRESET}.
2. Press (swWEEP 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).

Location 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

Continue Go To ILT.3074

ILT.3073 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.3074  Although the problem has not been isolated, the
following are possible:

w The front panel SMI (A2) is faulty.

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

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

m 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.

w 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.
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ILT.3075 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).

ILT.3080  Using either an oscilloscope or a voltmeter, check the
following voltages at the rear panel SMI connector.

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

Pin 10, 18, 19, 20 [ TTL High

Did all voltages pass?
M

4

Go To A19.9000 Continue

ILT.3081 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 Vdc
Pinse +8.0 Vdc
Pin 12 Sweep Ramp {0 to 10V)

Did all voltages pass?

Go To ILT.3085

4

Continue

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

REAR PANEL
SMI CONNECTOR

Wa3

Continue
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ILT.3083 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.3084 The problem is not isolated, but the following are
possible failures:

m The rear panel SMI (A19) is faulty.

m W31 is faulty {connects A19 to the motherboard).

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

» 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 faunlty.

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.3085 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).

ILT.3090 HP-IB problems involve a ribbon cable and one of three
assemblies. The assemblies are lisied below from most
to least likely to fail. First, run the HP-IB port self-test
that follows. If 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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3. Select

4. Press
5. Select

Most likely failures:

1. An excessive length of HHP-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).

. The CPU assembly (A15).

. The ribbon cable W23 (connects A19 to

motherboard).

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

P G

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

ILT.3100  Check the continuity from the rear panel 10 MHz input
to the end of W16 {connects to A7J1).

nurm. YOLTHETER 10MH 2

INPUT @ w18
[ N ]

LJ AT

Continue Go To ILT.3102
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ILT.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 Go To AT7.9000

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

0dBm to  10dBm l@

FReauenc coumren T M OUTPUT
~J

f1-
Go To ILT.3112 Continue
ILT.3111  There does not seem to be a fajlure. 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 epd of “Special Cases”) to
troubleshoot this problem.
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ILT.3112

Disconnect W19~
from A7JS

1OMiHz REF
OUTPUT

3_1

Go To AT7.9600 Continue

ILT.3113 Replace W19, the coaxial cable that connects A7J5 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

=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

DIGITAL VOLTHETER !\|
“ g - " @

Go To A15.9000 Continune

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 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 OUTPUT on the rear panel.

REAR PANEL

OV to 10V RAMP

]

Go Teo ILT.31508 Continue

ILT.3124 Does your instrument have a front panel with a display
and is the front panel SWEEP indicator flashing?

=g

Go To ILT.3170 Continue

ILT.3125  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 ave the sweep generator assembly (Al4)
and the CPU assembly (A15).
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ILT.3140 Measure the resistance between A22J8-41 and
XA15}J1-61.

Is the resistance > 207

A=y

Go To ILT.3160 Continue

ILT.3141 There is an open on the motherboard between A22J8-41
and XAI5J1-61. Verify this with an ohmmeter, Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

ILT.3142 Imstall a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3150 Measure the resistance between SWEEP OUTPUT and
XA14J2-4,

Is the resistance 90 to 11087

Continue Go To A14.9000

46 Instrument Level Troubleshooting

www.valuetronics.com




ILT.3151 Measure the resistance between A22J8-31 and XA14J2-4.
Is the resistance > 227

=g

Go To ILF.3160 Continue

ILT.3152 'There is an open on the motherboard between A22J3-31
and XA14J2-4. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

==

Go To A22.9000 Continue

ILT.3153 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3160 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 G

Press €33)

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).

YOLTIETER SYNTHESIZER NOTHERBOARD

T 0 b

Ssec TTL LOW,
THEN TTL HIGH

Y

(LSWPLED)

FRONT OF IMSTRUMENT

Go To Al4.9000 Continue
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ILT.3171 Repeatedly press (SINGLE). You should see a 5 second

TTL low.
YOLTRETER SYNTHESIZER HOTHERBORRD
Bsec TTL LOW /7
50 m z
[ az202 |

U8 pupEoN CABLE CONNECTOR |

FRONT OF INSTRUMENT

J

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?

a=n

Go To A22.9000 Continue

ILY.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 fault 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:

L. Press (PRESET) (START) (5) (Siiz)-
2. Press Gl
3. Press (SWEEP TIME) (100} (meec).

You should see a 100 msec, 0.0 to 10.0V ramp.

QSCILLOSCOPE
— REAR PANEL

T CHEI e

10v}

(==l ela]

8
ov|] =353 O

d doooo ,5]
verr ‘ wlew oUTPUT
100ms

oV to +10v RAMP

Go To ILT.3202 Continune

ILT.3201 Nothing seems to fajl. If an imtermittent 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

SCILLOSCOPE
-3 L s SYRTHESIZER MOTHERBORRD
3 ag
-—t lE2eE O
; =8 g FIEEON CABLE CONNECTOR
202 A2248

<——
AS SET

REAR OF IWSTRUMENT

]

Continue Go To ILT.3160

ILT.3203

SYNTHESIZER ROTHERBOARD

FRONY OF INSTRUMENT

Go To A14.9000 Continue
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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 Freq Lix_nit Switch 1 |Switch 2} Switch 3 | Switch 4 | Switeh 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

i

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}.

2. Press (5) (SEC)-

3. Observe the Volts/GHz out the rear panel.

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

Upper Frequency| Secaling
Limit (GHz) | Volts/GHz

<15 1.0
15 to 30 0.5
> 30 0.25

REAR PANEL

M
X )

Go To TI/T.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).
H the problem still exists, go to “Special Cases” to
troubleshoot this problem.
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ILT.3303

Upper Frequency Scaling
Limit (GHz} | Volts/GHzx

< 15 1.0
15 o 30 05
> 30 0.25
TSCILLOSCOPE Disconnect W27
—m From A1201
s
ot 1 28 o0
st (A =
: Looo
—— VERT ’
S5sec Al201
REAR
PANEL,
VOLTS/GHz

—

Go To A12.9000 Continue

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

ILT.3400 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 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 center conductor is shorted to ground,
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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 t