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Notice

Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard’'s former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a
product name/number was HP XXXX the current name/number is now Agilent XXXX. For
example, model number HP8648 is now model number Agilent 8648.

Contacting Agilent Sales and Service Offices

The sales and service contact information in this manual may be out of date. The latest
service and contact information for your location can be found on the Web at:

http://wwmv agi | ent. cond fi nd/ assi st

If you do not have access to the Internet, contact your field engineer or the nearest sales
and service office listed below. In any correspondence or telephone conversation, refer to
your instrument by its model number and full serial number.

United States
(tel) 1 800 452 4844
(fax) 1 800 829 4433

Canada
(tel) +1 877 894 4414
(fax) +1 888 900 8921

Europe
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Printed in USA  July 2004

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Japan
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Australia
(tel) 1 800 629 485
(fax) (61 3) 9210 5947

New Zealand
(tel) 0 800 738 378
(fax) 64 4 495 8950

Asia Pacific
(tel) (852) 3197 7777
(fax) (852) 2506 9284
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HP 89440A Front Panel

1-A softkey’s function changes as different
menus are displayed. Its current function is
determined by the video label to its left, on the
analyzer’s screen.

2-The analyzer’s screen is divided into two
main areas. The menu area, a narrow column
at the screen’s right edge, displays softkey
labels. The data area, the remaining portion of
the screen, displays traces and other data.

3-The POWER switch turns the analyzer on
and off.

4 Use a 3.5-inch flexible disk (DS,HD) in this
disk drive to save your work.

5-The KEYBOARD connector allows you to
attach an optional keyboard to the analyzer.
The keyboard is most useful for writing and
editing HP Instrument BASIC programs.

6- The SOURCE connector routes the
analyzer's source output to your DUT. If
option AY8 (internal RF source) is installed,
the connector is a type-N. If option AY8 is not
installed, the connector is a BNC. Output
impedance is 50 ohms or 75 ohms with option
1D7 (minimum loss pads).

7-The EXT TRIGGER connector lets you
provide an external trigger for the analyzer.

8-The PROBE POWER connectors provide
power for various HP active probes.

9.The INPUT connector routes your test

signal or DUT output to the analyzer’s receiver.

Input impedance is 50 ohms or 75 ohms with
option 1D7 (minimum loss pads).

10-Use the DISPLAY hardkeys and their
menus to select and manipulate trace data and
to select display options for that data.

11-Use the SYSTEM hardkeys and their
menus to control various system functions
(online help, plotting, presetting, and so on).

12-Use the MEASUREMENT hardkeys and
their menus to control the analyzer’s receiver
and source, and to specify other measurement
parameters.

13-The REMOTE OPERATION hardkey and
LED indicators allow you to set up and monitor
the activity of remote devices.

14-Use the MARKER hardkeys and their
menus to control marker positioning and
marker functions.

15-The knob’s primary purpose is to move a
marker along the trace. But you can also use it
to change values during numeric entry, move a
cursor during text entry, or select a hypertext
link in help topics.

16-Use the Marker/Entry key to determine
the knob’s function. With the Marker indicator
illuminated, the knob moves a marker along
the trace. With the Entry indicator
illuminated, the knob changes numeric entry
values.

1'7-Use the ENTRY hardkeys to change the
value of numeric parameters or to enter
numeric characters in text strings.

18-The optional CHANNEL 2 input connector
routes your test signal or DUT output to the
analyzer’s receiver. Input impedance is
selectable: 50 ohms, 75 ohms, or 1 megohm.
For ease of upgrading, the CHANNEL 2 BNC
connector is installed even if option AY7
(second input channel) is not installed.

For more details on the HP 89440A
front panel, display the online help
topic “Front Panel.”




Notation Conventions

Before you use this book, it is important to understand the types of keys on the
front panel of the analyzer and how they are denoted in this book.

Hardkeys Hardkeys are front-panel buttons whose functions are always the same.
Hardkeys have a label printed directly on the key. In this book, they are printed like this:
[Hardkey].

Softkeys Softkeys are keys whose functions change with the analyzer’s current menu
selection. A softkey’s function is indicated by a video label to the left of the key (at the
edge of the analyzer’s screen). In this book, softkeys are printed like this: [softkey].

Toggle Softkeys Some softkeys toggle through multiple settings for a parameter.
Toggle softkeys have a word highlighted (of a different color) in their label. Repeated
presses of a toggle softkey changes which word is highlighted with each press of the
softkey. In this book, toggle softkey presses are shown with the requested toggle state
in bold type as follows:

“Press [key name on]” means “press the softkey [key name] until the selection on Is active.”

Shift Functions In addition to their normal labels, keys with blue lettering also have a
shift function. This is similar to shift keys on a pocket calculator or the shift function on
a typewriter or computer keyboard. Using a shift function is a two-step process. First,
press the blue [Shift] key (at this point, the message “shift” appears on the display).
Then press the key with the shift function you want to enable. Shift function are printed
as two key presses, like this:

[Shift] [Shift Function]

Numeric Entries Numeric values may be entered by using the numeric keys in the
lower right hand ENTRY area of the analyzer front panel. In this book, values which are
to be entered from these keys are indicted only as numerals in the text, like this:

Press 50, [enter]

Ghosted Softkeys A softkey label may be shown in the menu when it is inactive. This
occurs when a softkey function is not appropriate for a particular measurement or not
available with the current analyzer configuration. To show that a softkey function is not
available, the analyzer “ghosts” the inactive softkey label. A ghosted softkey appears
less bright than a normal softkey. Settings/values may be changed while they are
inactive. If this occurs, the new settings are effective when the configuration changes
such that the softkey function becomes active.
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In This Book

This guide provides instructions for repairing the RF section (HP 89430A) of the
HP 89440A DC-1800 MHz Vector Signal Analyzer. See the HP 89440A
Installation and Verification Guide to test the analyzer’s performance.

Chapter 1, “Troubleshooting the Analyzer,” provides step-by-step instructions
for isolating most failures to the faulty assembly.

Chapter 2, “Adjusting the Analyzer,” provides step-by-step instructions for
adjusting the instrument.

Chapter 3, “Replacing Assemblies,” provides step-by-step instructions to follow
before and after replacing an assembly. This chapter also provides step-by-step
instructions for disassembling the instrument.

Chapter 4, “Replaceable Parts,” provides ordering information and lists the
replaceable parts.

Chapter 5, “Circuit Descriptions,” provides the overall instrument description
and individual assembly descriptions.

Chapter 6, “Voltages and Signals,” shows where the signals and voltages are
used and describes each signal.

Chapter 7, “Internal Test Descriptions,” describes the power-on test, calibration
routine, fault log messages, and self tests.

Chapter 8, “Backdating,” provides information necessary to modify this manual
for instruments that differ from those currently being produced.

Chapter 9, “Quick Reference,” provides all the block diagrams and the
“Motherboard Voltages” table.
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Troubleshooting the Analyzer

The HP 89440A Vector Signal Analyzer consists of an HP 89410A (IF
section) and an HP 89430A (RF section). This chapter contains
troubleshooting tests that can isolate an HP 89440A failure to the

HP 89410A or HP 89430A. This chapter also contains troubleshooting
tests that can isolate most failures in the HP 89430A to the faulty
assembly. The HP 89410A Service Guide contains troubleshooting tests
that can isolate most failures in the HP 89410A to the faulty assembly.

The section “How to troubleshoot the analyzer” tells you which test to
start with based on the failure. The test you start with will either isolate
the faulty assembly or send you to another test to continue
troubleshooting.

Safety Considerations

The HP 89440A is a Safety Class 1 instrument (provided with a
protective earth terminal). Although the instrument has been designed
in accordance with international safety standards, this manual contains
information, cautions, and warnings that must be followed to ensure safe
operation and retain the instrument in safe operating condition.
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Warning

Caution

HP 89430A Troubleshooting the Analyzer

Service must be performed by trained service personnel who are aware
of the hazards involved (such as fire and electrical shock).

Any interruption of the protective (grounding) conductor inside or
outside the instrument, or disconnection of the protective earth
terminal can expose operators to potentially dangerous voltages.

Under no circumstances should an operator remove any covers, SCrews,
shields or in any other way access the interior of the instrument. There
are no operator controls inside the instrument.

Only fuses with the required current rating and of the specified type
should be used for replacement. The use of repaired fuses or short
circuiting the fuse holder is not permitted. Whenever it is likely that
the protection offered by the fuse has been impaired, the instrument
must be made inoperative and secured against any unintended
operation.

Do not connect or disconnect ribbon cables with the power switch set to on ().
Power transients caused by connecting or disconnecting a cable can damage
circuit assemblies.
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Troubleshooting the Analyzer HP 89430A

Recommended Test Equipment

The following table lists the equipment needed to troubleshoot and adjust
the HP 89430A. Other equipment may be substituted for the recommended
model if it meets or exceeds the listed critical specifications. When
substitutions are made, you may have to modify the procedures to
accommodate the different operating characteristics.

Recommended Test Equipment

Recommended Model

HP 89440A IF section

Instrument Critical Specifications

HP 89430A interface

Vector Signal Analyzer

Alternate
HP 89410A
Power Meter Accuracy £0.125 dB HP 438A
Alternate
HP 436A
Power Sensor Frequency range 2 to 1800 MHz HP 8482A
Compatible with power meter
RF Spectrum Analyzer Frequency range 2 MHz to 4 GHz HP 8566B
Amplitude range —60 to +15 dBm Alternate
Dynamic range <—67 dBc HP 8566A
Impedance 50 Q
External reference input
Amplitude accuracy £+ 1dB
Frequency accuracy +125 Hz at
600 MH:z
Signal Generator Frequency range 2 MHz to 1.8 GHz HP 8663A
Amplitude range —30 to +20 dBm
Impedance 50 Q
Spurious <-82 dBc
External reference input
Synthesizer/Level Generator  Frequency range 30 kHz to 74 MHz HP 3335A
Amplitude range —56 to +13 dBm
Amplitude accuracy +0.25 dB
impedance 50 Q
Spurious <—70 dBc
External reference input
Digital Multimeter Accuracy 25 ppm HP 3458A
Maximum volts range >400 Vdc Alternate
HP 3456A
Frequency Counter Frequency range 3 to 30 MHz HP 5334B opt 010

Resolution <1 Hz
Frequency accuracy +0.25 Hz
Impedance 1 MQ




HP 83430A

Recommended Test Equipment (continued)

Troubleshaoting the Analyzer

Instrument Critical Specifications Recommended Model
Network Analyzer Range 10 kHz to 60 MHz HP 3577B
Resolution 10 Hz Alternate
Input impedance 50 Q HP 4195A
Amplitude HP 3589A with
range —42 dBm to +10 dBm HP 35689A
resolution 0.25 dB
dynamic accuracy 0.15 dBp-p,
0.5 degree at —10 dB from
10 kHz to 50 MHz
Logic Probe TTL/ICMOS HP 545A
Alternate
HP 5006A
HP 5005A/B
Frequency Standard Frequency accuracy 0.0125 ppm HP 5061B
Power Splitter SWR<1.10 HP 11667A
Impedance 50 Q
Two output ports
10 dB Step Attenuator Range 0 to 70 dB HP 8495G
{with cal data @ 10 MHz) Accuracy +0.03 dB Alternate
HP 355D
HP 8495A
HP 84958
HP 8495H
HP 8436A
HP 8496B
HP 84966G
HP 8436H
Oscilloscope Probe Input R 21 MQ HP 10431A
Division Ratio 10:1
50 Q Feed-through Accuracy £0.2% HP 11048C
Termination
(2 required for opt AY7)
50 Q Termination +2% at dc Pomona Model 3840-50 t
Alternate
HP 11048C with
HP 1250-0774
50 Q SMB Termination +2% at dc Pomona Model 4286 1
Alternate Alternate
50 Q Termination (BNC) with Pomona Model 3840-501
BNC(f)-to-SMA(m) with HP 1250-1200

t ITT Pomona Electronics, 1500 East Ninth Street, Pomona, CA 91769 U.S.A. (714) 469-2900

FAX {714) 628-3317




Troubleshooting the Analyzer

Recommended Test Equipment (continued)

HP 83430A

Instrument Critical Specifications Recommended Model
Cables 50 Q BNC (4) HP 8120-1840
50 Q Type-N (2) HP 15000C (24 inch) or
HP 15000D (60 inch)
Adapters N(m)-to-BNC(f} (3) HP 1250-0780
BNC(f)-to-Dual Banana Plug(m) HP 1251-2277
BNCi(f)-to-BNC(f) HP 1250-0080
N(f)-to-BNCI(f) HP 1250-1474
SMA(f)-to-SMA(f) HP 1250-1158
N(m}-to-BNC(f) (2) HP 1250-0780
Test clips-to-BNC(f) Pomona Model 2631 1
N(f)-to-N(f) HP 1250-1529
N(f)-to-BNC(m) HP 1250-1477
SMA(f}-to-N(m) HP 1250-1250
HP 89410 Service Kit HP 89410-84401
Includes Includes
A10/A35 extender board HP 89410-B1001%
A36/AB0 extender board HP 89410-B1002%
AB1 extender board HP 89410-B1008%
Motherboard cable extraction tool HP 8710-2050
Plastic screw driver HP 8710-2056
Flat-edge adjustment tool HP 8710-1928
SMB(f)-to-SMB(f) extender cable (2) HP 03585-61601
BNC{m]-to-SMB(f) cable (2) HP 03585-61616
SMB(m}-to-SMBi{m} adapter (2) HP 1250-0669
HP 89440A Service Kit HP 89430-84401
includes includes:
A82 extender board HP 89430-66595
Adjustment disk HP 89430-19402
SMA({m)-to-SMA(m) cable HP 8120-6197
SMA(m)-to-SMA(f) right angle adapter (2)  HP 1250-1741
SMA(f)-to-SMB(m) adapter HP 1250-0674
N(m}-to-SMA(f) adapter HP 1250-1250
Calibrated wrench HP 89400-65001
RS-232 interconnect cable HP 8120-6230

1 ITT Pomona Electronics, 1500 East Ninth Street, Pomona, CA 91768 U.S.A. (714) 469-2900

FAX (714) 628-3317

t Individual extender boards cannot be ordered. To order all three extender boards in this kit, order

HP 89410-66515.

1-6



HP 83430A Troubleshooting the Analyzer

Troubleshooting Hints

Check that the instrument has the latest firmware before starting the
troubleshooting procedures.

Incorrect bias supply voltages can cause false diagnostic messages. Most
troubleshooting procedures do not check the power supply voltages through the
motherboard. If you suspect incorrect supply voltages to an assembly, use the
“Motherboard Voltages” table on page 6-15 and an extender board to check the
voltages at the assembly.

The troubleshooting procedures do not isolate failures to cables or connectors. If
you suspect a cable or connector failure, check the device for continuity.

Cables can cause intermittent hardware failures.
Noise or spikes in the power supply can cause the instrument to fail.

Measurements in this chapter are only approximate (usually +1 dB or 10%)
unless stated otherwise.

Use chassis ground for all measurements in this chapter unless stated otherwise.

Logic levels in this chapter are either TTL-level high or TTL-level low unless
stated otherwise. Toggling signal levels continually change from one TTL level to
the other.

Configure a logic probe with an external bias supply for testing digital signals.
This instrument does not have easily accessible +5 V supplies.

If you abort a self test before the self test is finished, the instrument may fail its
calibration routine. To prevent this from happening press [Preset] or cycle power
after you abort the self test.

The troubleshooting tests in this chapter assume only one independent failure.
Multiple failures can cause false results.




Troubleshaoting the Analyzer HP 83430A
How 1o troubleshoot the analyzer

How to troubleshoot the analyzer

1 Review “Safety Considerations” and “Troubleshooting Hints.”

Warning Service must be performed by trained service personnel who are aware
of the hazards involved (such as fire and electrical shock).

2 See chapter 3, “Replacing Assemblies,” to determine how to disassemble and
assemble the HP 89430A.

3 Determine which test to start with by comparing the analyzer’s symptoms to
the symptoms in the following table.

Symptom Troubleshooting Test
IF section fails See “How to troubleshoot the analyzer” in the
Example failures: HP 894104 Service Guide

Screen blank or defective

Keys are defective

Fatal system error

IF section’s fan not turning

IF section’s port fails

HP-IB fails

External trigger fails

External keyboard does not work
NVRAM or battery fails

RF section fails t Initial verification, page 1-9

t The RF source is optional. The source connector is a type-N if the RF source is installed and a BNC if the RF source is not
installed.

4 Follow the recommended troubleshooting test until you locate the faulty
assembly.

5 Replace the faulty assembly and follow the directions in “What to do after
replacing an assembly” in chapter 3, “Replacing Assemblies.”




HP 89430A Troubleshooting the Analyzer

To perform initial verification

To perform initial verification

Use this test to check the HP 89410A and determine the next
troubleshooting test.

(J Step 1. Disconnect the HP 89430A from the HP 89410A.

1

2

Set the HP 89410A’s power switch to off (O) and the HP 89430A’s front panel
power switch to standby (6) and rear panel line switch to off (O).

Disconnect the following cables from the HP 89410A:

Serial interface interconnect cable from the SERIAL 2 port

BNC cable from the EXT REF IN connector

BNC cable from the SOURCE connector
BNC cable from the CHANNEL 1 connector

[ Step 2. Check for failing functional tests.

1
2

Set the HP 89410A’s power switch to on ().
When the power-up tests are finished, press the following keys:

[System Utility]
[auto cal off]
[more cal setup]
[auto zero cal off]

[Return]

[more]
[diagnostics]
[service functions]
1125

[enter]

[test log]

[Return]

[functional tests]
[aw]

3 When the functional tests are finished, press the following keys:

[1/0]

[serial port controller]

If a self test fails or does not finish (analyzer locks up), go to “How to
troubleshoot the analyzer” in the HP 894 10A Service Guide.

The message RF section not foundis displayed in the test log under

Additional hardware. This message is generated if the HP 89430A is
disconnected or turned off when the HP 89410A is turned on.
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Troubleshooting the Analyzer HP 83430A
To perform initial verification

() Step 3. Check the HP 89430A’s voltage selector switch and fuse.
1 Check that the voltage selector switch on the rear panel is set for the local
line voltage.
2 Check that the correct line fuse is installed in the rear panel fuse holder.

For information on the voltage selector switch and line fuse, see chapter 1 in
the HP 89440A Installation and Verification Guide.

U Step 4. Place the HP 89430A in its test position.

1 Disconnect the HP 89410A from the HP 89430A and place the HP 89430A on
top of the HP 89410A.

2 Remove the HP 89430A’s top cover.

3 Connect the HP 89430A’s SERIAL 2 port to the HP 89410A’s SERIAL 2 port
using the serial interface interconnect cable.

4 Connect the HP 89430A’s OVEN REF OUT connector to the EXT REF IN
connector using a coax BNC-to-coax BNC connector.
If the HP 89430A does not have the OVEN REF OUT connector, connect a
1 MHz, 2 MHz, 5 MHz, or 10 MHz sine or square wave, with an amplitude
greater than 0 dBm to the HP 89430A’s EXT REF IN connector.

5 Connect the HP 89430A’s 10 MHz REF TO IF SECTION connector to the
HP 89410A’s EXT REF IN connector using a 24-inch BNC cable.
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Troubleshooting the Analyzer

HP 89430A
To perform initial verification

6 Connect the HP 89410A’s SOURCE connector to the HP 89430A’s IN
connector using a 24-inch BNC cable.
7 Connect the HP 89410A’s CHANNEL 1 connector to the HP 89430A’s OUT

connector using a 24-inch BNC cable.

IN /—'OUT
——
BNC-To-BNC
Cables
C_—__—3
|
=
SOURCE CHANNEL 1




Troubleshooting the Analyzer HP 89430A
To perform initial verification

a Step 5. Check the HP 89430A’s power supply LEDs and fan.
1 Connect the HP 89430A’s power cord and set the front panel power and rear
panel line switches to on ().
2 Check that the green Power Valid LEDs are lit and that the red Over Voltage
and Over Current LEDs are off.
3 Ifagreen LED is off or ared LED is lit, go to page 1-14, “To troubleshoot the
power supply.”
Check that the fan is turning.
If the fan is not turning, go to page 1-14, “To troubleshoot the power supply.”
This quick check does not completely check the power supply. If a power
supp%y ;ailure is still suspected, go to page 1-14, “To troubleshoot the power
supply.

O s

W] Step 6. Check that the HP 89410A can communicate with the HP 89430A.

1 Set the HP 89410A’s power switch to off (0 ), then to on ().

2 When the power-up tests are finished, press the following keys:
[System Utility]

[more]
[diagnostics]
[test log on]

3 Ifthe message RF section not foundis displayed in the test log under
Additional hardware, go to page 1-21, “To troubleshoot control
failures.”

4 1If the HP 89410A can communicate with the HP 894304, go to page 1-23, “To
troubleshoot frequency reference failures.”




HP 83430A Troubleshooting the Analyzer
To perform initial verification
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Troubleshooting the Analyzer HP 89430A
To troubleshoot the power supply

Warning

To troubleshoot the power supply

Use this test to do a complete check of the A90 Power Supply assembly
and to isolate the failure between the A90 Power Supply assembly and the
fan. This procedure does not check the transformer.

This procedure is performed with protective covers removed and power
applied. Energy available at may points can, if contacted, result in
personal injury.

The front panel power switch does not disconnect power to the A90
Power Supply assembly. Voltages are present in the Power Supply
assembly when the power switch is in the standby () position.

Even with power removed, there can be sufficient stored energy in
some circuits to cause personal injury. These voltages will discharge to
a relatively safe level approximately five minutes after the power cord
is disconnected.

| Step 1. Enable the A90 Power Supply assembly.

1 Set the HP 89410A’s power switch to off (O ).

2 Set the HP 89430A’s front panel power switch to standby (&) and rear panel
line switch to off (O ).

3 Disconnect the power cord from the rear panel.

4 Wait five minutes for the power supply capacitors to discharge. Wait 30
minutes if over heating is suspected.

5 Set A90 J105 to its test position.




HP 89430A Troubleshoating the Analyzer
To troubleshaot the power supply
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a Step 2. Check the power supply LEDs and the fan.
1 Connect the power cord and set the HP 89430A’s rear panel line switch to on
(.
2 If a green Power Valid LED is off or a red Over Voltage LED is lit, the
A90 Power Supply assembly is probably faulty.
3 If ared Over Current LED is lit, go to Step 5.
4 If the fan is turning, go to Step 4.

A thermal cutout diode is mounted on a heat sink in the standby line. When
the heat sink temperature rises above 100 °C, the thermal cutout opens the
standby line, putting the HP 89430A into standby. The fan and the power
supply LEDs do not operate when the HP 89430A is in standby.
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HP 83430A Troubleshooting the Analyzer
To troubleshoot the power supply

U Step 3. Check the FAN signal (A99 P93 pin 1).
1 Set the rear panel line switch to off (O ).
2 Wait five minutes for the power supply capacitors to discharge.
3 Disconnect the fan control cable W19 from A99 P93.

A99 P93

4 Set the rear panel line switch to on (1) .

5 Using a logic probe, check that the signal at A99 P93 pin 1 is TTL-level high.
Use A90 TP700 for ground.

6 If the signal is correct, the fan is probably faulty.

7 If the signal is incorrect, the Power Supply assembly is probably faulty.




Troubleshooting the Analyzer

To troubleshoot the power supply

Q Step 4. Check the power supply voltages.

1

2
3
4

Set the rear panel line switch to off (0 ).

Reconnect A91 J1 to A82 J5.

Set the rear panel line switch to on (1) .

Check the following power supply voltages. Use A90 TP700 for ground.

The voltage levels and ripple tolerances are for fully loaded supplies. If the
A90 Power Supply assembly is not in the HP 89430A or assemblies are
removed, the voltage levels and ripple tolerances will vary.

Test Nominal Minimum Maximum Ripple
Location Voltage Voltage Voltage Tolerance
TP105 +15V +14.97V +15.03V 50 uVrms
TP600 -18V -18.33V -17.67V —
TP601 +18V +17.67V +18.33V —
TP401 -55V -5.30V -5.20V —
TP300 +55V +520V +5.30 —
TP305 +8.7V +8.50V +8.90V 75 uVrms
TP205 -15V -15.33V -14.97V 50 uVrms
5 If +15 Vis present but out of tolerance, set A90 J150 to its normal position
and do the power supply adjustment on page 2-17 before replacing the A90
Power Supply assembly.
6 If +15 V will not adjust to within tolerance or any of the other voltages are
incorrect, the A90 Power Supply assembly is probably faulty.
7 If the above voltages are correct, the fan is turning, no red LEDs are lit, and

the green Power Valid LEDs are lit, the Power Supply assembly is operating
correctly. Go to page 1-21, “To troubleshoot control failures.”
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Troubleshooting the Analyzer HP 89430A
To troubleshoot the power supply

d Step 5. Check for power supply loading.

1
2
3

4

Caution

Set the rear panel line switch to off (0 ).

Wait five minutes for the power supply capacitors to discharge.

Remove the A90 Power Supply assembly from its card nest keeping A90 P101
connected to the transformer.

Place the Power Supply assembly on an insulated surface.

Be careful not to short the power supplies when troubleshooting. Do not place
the Power Supply assembly on the card nest without adequate insulation.
Shorting the power supplies may damage components on the Power Supply
assembly.

5

6
7

Set the rear panel line switch to on (1).

If a red Over Current LED is lit, the Power Supply assembly is probably faulty.
If the green Power Valid LEDs are lit and the red LEDs are off, the Power
Supply assembly is probably not the cause of the failure.

(I Step 6. Isolate the assembly loading the A90 Power Supply assembly.

O U LD~

© o~

10

Set the rear panel line switch to off (O ).

Wait five minutes for the power supply capacitors to discharge.

Set A90 J105 to its normal position.

Reinstall the Power Supply assembly in the card nest.

Set the rear panel line switch to on (I).

Repeat the following steps for each assembly suspected of loading the Power
Supply assembly.

Use the “Power Supply Voltage Distribution” table on page 6-5 and the
“Motherboard Voltages” table on page 6-15 to help isolate the failing
assembly.

Set the front panel power switch to standby (6).

Remove the suspected assembly.

Set the front panel power switch to on (1).

If no red LEDs are lit, the assembly just removed is probably faulty.
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HP 89430A Troubleshooting the Analyzer
To troubleshoot contral failures

To troubleshoot control failures

Use this test to isolate control failures between the A91 Digital Control
assembly, the A81 40 MHz Reference assembly, the A82 600 MHz Reference
assembly, and the HP 89410A’s serial port.

U Step 1. Check the 40 MHZ REF signal (A81 J2) and 40 MHZ CPU signal (A82
J5).
1 Set the spectrum analyzer as follows:

Input
Input impedance 50Q
Coupling ac
Range +10 dBm
Frequency
Center 40 MHz
Span 10 MHz

Do

Check that A81 J2 is 40 MHz, —-2.5 +2 dBm.

If the signal is incorrect, the A81 40 MHz Reference assembly is probably
faulty.

Reconnect A81 J2 to AB2 Jb.

Change the spectrum analyzer’s span to 1 MHz.

Check that A82 J5is 40 MHz, 1.0 £1 dBm.

If the signal is incorrect, the A82 600 MHz Reference assembly is probably
faulty.

8 Reconnect A82 J5 to A91 J1.

W

-1 0 O
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Troubleshooting the Analyzer HP 89430A
To troubleshoot control failures

J Step 2. Check the HP 89410A’s serial port controller.

1

2

Disconnect the serial interface interconnect cable from the HP 89410A’s
SERIAL 2 port.

Set the HP 89410A’s power switch to off (O ), then to on ().

Power must be cycled after the cable is disconnected from the SERIAL 2
port. The serial port controller test will fail if the HP 89410A is not powered
up after the SERIAL 2 port cable is disconnected.

When the power-up tests are finished, press the following keys:

[System Utility]
{more]
[diagnostics]
[service functions]
1125
[enter]
[functional tests]
(0]
[serial port controller]

If the serial port controller test fails, the HP 89410A’s A42 Memory assembly
is probably faulty. See the HP 894 10A Service Guide for replacement
information.

Q Step 3. Check the HP 89410A’s serial ports.

1
2

Connect SERIAL 1 pin 2 to pin 3.
Connect SERIAL 2 pin 2 to pin 3.

T m T
(oXeYoXoXoXoXoXoXe!
O O
6 ol Jo
1

SERIAL 1 SERIAL 2

1

Press the following keys:

[Return]
[Return]

[special test modes]

(0]

[serial port loop back]
If the serial port test fails, the HP 89410A’s A42 Memory assembly is probably
faulty. See the HP 89410A Service Guide for replacement information.
If the self test passes, the HP 89430A’s A91 Digital Control assembly is
probably faulty.

1-22
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To troubleshoot frequency reference failures

To troubleshoot frequency reference failures

Use this test to do a complete check of the frequency references.

U Step 1. If the message Ref UNLOCKED to External Ref input was
displayed at power on, check that a BNC cable is connected from the
HP 89430A’s 10 MHz REF TO IF SECTION connector to the HP 89410A’s EXT
REF IN connector.

U Step 2. If the HP 89430A has an OVEN REF OUT connector, check the
HP 89430A’s oven reference.
1 Disconnect the coax BNC-to-coax BNC connector from the OVEN REF OUT
connector and the EXT REF IN connector.
2 Set the spectrum analyzer as follows:

Input
Input impedance 50 Q
Coupling ac
Range +10 dBm
Frequency
Center 10 MHz
Span 1 MHz
Display
Reference level 10 dBm
Trace 1 Log magnitude
Scale 10 dB/div

Connect the spectrum analyzer to the OVEN REF OUT connector.

If the HP 89430A has been on for >10 minutes, check that the measured

voltage is 10 MHz, +6 +2 dBm (the cold oven level is <—70 dBm).

5 If the signal is correct, reconnect the coax BNC-to-coax BNC connector to
the OVEN REF OUT connector and the EXT REF IN connector, then go to
Step 4.

6 If the signal is present but the frequency is incorrect, do the oven adjustment

on page 2-16 before replacing the A80 Oven Oscillator assembly.

Place the HP 83430A on the side closest to the power switch.

Remove the bottom cover.

Check that the voltage at A99 P97 pin 2 is >20 Vdc.

>

© 00 3
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Troubleshooting the Analyzer HP 89430A
To troubleshoat frequency reference failures

A99 PS7

10 If the voltage is correct, the A80 Oven Oscillator assembly is probably faulty.
11 If the voltage is not correct, replace the A90 F501 fuse.

See page 4-19 for the fuse part number.
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To troubleshoot frequency reference failures
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Troubleshooting the Analyzer HP 83430A
To troubleshaot frequency reference failures

{1 Step 3. If the HP 89430A does not have an OVEN REF OUT connector (option
AY4, Delete High Precision Frequency Reference), check that the signal to the
HP 89430A’s EXT REF IN connector is 1 MHz, 2 MHz, 5 MHz, or 10 MHz with an
amplitude >0 dBm.

Residual phase noise requires a 10 MHz signal with an amplitude =5 dBm.

a Step 4. Check the following frequency reference signals using the spectrum
analyzer. Reconnect each RF cable before checking the next signal.

Test Location  Signal Name Frequency Amplitude Probable Faulty Assemhly
A81J2 40 MHZ REF 40 MHz —2.5 £2 dBm A81 40 MHz Reference
A81J3 10 MHZ YIG 10 MHz —2 £2 dBm A81 40 MHz Reference
A81 J4 REFTO IF 10 MHz -2 +2 dBm A81 40 MHz Reference
A81J5 10 MHZ OUT 10 MH:z +6+2 dBm A81 40 MHz Reference
A82 J3 40 MHZ SRCE 40 MHz +3+1 dBm A82 600 MHz Reference
AB82 J4 AO0MHZRCVR 40 MH:z +3+1dBm A82 600 MHz Reference
A82 J5 40 MHZ CPU 40 MHz +1+1dBm A82 600 MHz Reference

a Step 5. If the message Local oscillator unlocked in RF section
was displayed at power on, check the 600 MHz LO reference signal.
1 Check that the 600 MHz UNLOCK LED is off.

A82 600 MHZ
UNLOCK
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HP 83430A Troubleshooting the Analyzer
To troubleshoot frequency reference failures

2 If the 600 MHz UNLOCK LED is on, do the reference adjustments on pages
2-6 and 2-7 before replacing the A82 600 MHz Reference assembly.
3 Set the spectrum analyzer as follows:

Input
Input impedance 50 Q
Coupling ac
Range +10 dBm
Frequency
Center 600 MHz
Span 200 kHz
Display
Reference level 10 dBm
Trace 1 Log magnitude
Scale 10 dB/div

4 Check that A82 J1 (600 MHZ LO) is 600 MHz, +3 dBm to +6 dBm.

5 1If the signal is incorrect, do the reference adjustments on pages 2-6 and 2-7
before replacing the A82 600 MHz Reference assembly.

6 Reconnect the SMB cable to A82 J1. Go to page 1-32, “To troubleshoot local
oscillator failures.”

Q Step 6. If the frequency reference signals are correct, go to page 1-28, “To
troubleshoot using internal tests.”
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To troubleshoot using internal tests

To troubleshoot using internal tests

Use this test when the HP 89410A is communicating with the HP 89430A.
This test checks the fault log and test log for failures. For descriptions of
the fault log messages, see “Fault Log Messages” starting on page 7-5.

U Step 1. Check for failing internal tests.
1 Press the following keys:

[System Utility]
[single cal]
[auto cal off]
[more]
[diagnostics]
[fault log on)

2 Wait for calibration to finish, then note any failure messages.
3 Press [test log on].

4 Determine the probable faulty assemblies and next test by comparing the
fault log and test log results to the following table.

If the analyzer’s fault log or test log messages match more than one entry in
the table, use the entry closest to the beginning of the table. Assemblies are
listed in order of probable failure when more than one assembly can cause
the failure.

The table lists the probable faulty assembly or assemblies and
troubleshooting procedure to do before replacing an assembly. The messages
in the table include only the parts of the failure messages that point to the
assemblies failing. For example, many of the failure messages give the
amplitude (mkr y: amplitude) and frequency (mkr x: frequency) of the
failure.
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Internal Tests Troubleshooting Guide

Message Displayed

Troubleshooting the Analyzer
To troubleshoot using internal tests

Probahie Faulty Assembly

Next Test

RF Section Flash ROM Failure

A91 Digital Control

RF Section Calibration Table Invalid
RF Section Program ROM Corrupt

A91 Digital Control

Calibration factors,
page 2-18

Local oscillator unlocked in RF section

A50 YIG Oscillator

AG61 YIG Loop Phase Detector
A62 YIG Driver

AB0 Local Oscillator

Local oscillator,
page 1-32

RF Section LO Calibration Failure

A50 YIG Osciliator

Local oscillator,

AB1 YIG Loop Phase Detector page 1-32
AG2 YIG Driver
ABO Local Oscillator
Calibration information: A10 Receiver Receiver, page 1-37

No cal path through RF unit.

A25 3rd Mixer Amplifier

A24 Stage 1 Second IF

A23 Stage 2 Second IF

A22 Stage 3 Second IF

A27 1.0 Feedthrough Control
AGBO Local Oscillator

A33 Source AM/1st Conversion
A70 Source

Cal Signal Level from RF Section Out of
Range

A10 Receiver

A25 3rd Mixer Amplifier
A24 Stage 1 Second IF
A23 Stage 2 Second IF
A22 Stage 3 Second IF

Receiver, page 1-37

IF Range Selection Problem during
Calibration

A10 Receiver

A25 3rd Mixer Amplifier
A24 Stage 1 Second IF
A23 Stage 2 Second iF
A22 Stage 3 Second IF

Receiver, page 1-37

RF Section LO Null Failure

A27 LO Feedthrough Control
A10 Receiver

Receiver, page 1-37

Calibration information:
RF Source gain low

A33 Source AM/1st Conversion
A70 Source

A32 Stage 1 First IF Filter

A31 Stage 2 First IF Filter

A60 Local Osciliator

RF Source,
page 1-47
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To troubleshoot using internal tests

HP 89430A

U Step 2. If all the internal tests passed, determine the probable faulty assembly

and next step or test by comparing the analyzer’s symptoms to the following

table.

Failure

Prabable Faulty Assembly

Next Step or Test

Rear panel oven ref out AS0 F501 fuse Frequency reference,
A80 Oven Oscillator page 1-23

Rear panel 10 MHz ref out A81 40 MHz Reference

Source A33 Source AM/1st Conversion RF source, page 1-47

A70 Source (option AY8 installed)

No input when analyzer is in
[RF section (0-10 MHz)] mode

A10 Receiver
A25 3rd Mixer Amplifier

Receiver, page 1-37

No source output when analyzer is in
[RF section (0-10 MHz)] or
[IF section (0-10 MHzl] mode

A33 Source AM/1st Conversion
A70 Source {option AY8 installed)

RF source, page 1-47

No source output when analyzer is in
[RF section (2-1800 MHz)] mode

RF Source option not installed
Analyzer in [Scalar] mode

AM modulation

A33 F1 fuse
A33 Source AM/1st Conversion

Step 3

Performance test

Performance test, page
1-53

Spurious signals

U Step 3. Check the fuse for the AM modulation input.

1 Set the HP 89430A’s power switch to standby ().
Remove the A33 Source AM/1st Conversion assembly.

2
3 Measure the resistance across A33 F1 using a multimeter.
4

RF distortion and spurs,
page 1-59

If the resistance is 0 , the A33 Source AM/1st Conversion assembly is

probably faulty.

5 If the resistance is >0 Q, replace the A33 F1 fuse.
See page 4-19 for the fuse part number.

1-30



Troubleshooting the Analyzer

To troubleshoot using internal tests

HP 89430A

A33F

28\ %

il

I_|

I ]

— '

=} {=} {=} :mmm s

P by | e
O = o]

:Esv = L L1ty
© = b
© B = =
] EE»HE -

1-31
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To troubleshoot local oscillator failures

To troubleshoot local oscillator failures

Use this test to isolate local oscillator failures to one of the following
assemblies:

® AB0 YIG Oscillator

A60 Local Oscillator

® A61 YIG Loop Phase Detector

® A62 YIG Driver

To check signals above 1 GHz, use the SMA(m)-to-SMA(m) cable. If an
amplitude is within 5 dB of the correct value, use a power meter to check

the signal’s amplitude before replacing the assembly. The spectrum
analyzer and cables can add considerable error to the measurement.

U Step 1. Check the IF OUTPUT signal (A60 J302).
1 Connect a 50Q termination to A62 J2.
2 Set the spectrum analyzer as follows:

Input
Input impedance 50Q
Attenuation +20 dB
Frequency
Start 10 MHz
Stop 1 GHz
Resolution BW 100 kHz
Display format Log magnitude
Max held
Scale
Reference level 10 dBm
dB/division 1 dB/div

3 Disconnect the cable from A61 J3. Connect the spectrum analyzer to the
disconnected cable using an SMB(m)-to-SMB(m) adapter, an
SMB(f)-to-BNC(m) cable, and a BNC(f)-to-N(m) adapter.
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10
11

12

13

To troubleshoot lacal oscillator failures

Press the following keys:

[System Utility]
[auto cal off]
[more]
[diagnostics]
[service functions)
1125
fenter]

[special test modes]
[RF section]
[PRESET]

The [PRESET] key is highlighted when pressed. Wait for the preset function to
complete and the highlighting to turn off (about 1 minute). Ignore the
displayed messages.

Check that the signal is between 10 MHz and 1 GHz with an amplitude
>-3 dBm. Note the measurement result.
Press the following keys:

[LO debug]

[DAC]

1950

[enter]

[lo offset 3000]
Check that the signal moved but is still be between 10 MHz and 1 GHz with
an amplitude >-3 dBm. Note the measurement result.
Press the following keys:

[pac]

2550

[enter]

[lo offset 3600]
Check that the signal moved but is still between 10 MHz and 1 GHz with an
amplitude >-3 dBm. Note the measurement result.
Reconnect the cable to A61 J3.
If there was no signal or a low amplitude signal for all three measurements,
the A60 Local Oscillator assembly or A50 YIG Oscillator assembly is probably
faulty. Go to Step 2 to check the YIG OUT signal.
If at least one measurement was correct but not all, the A60 Local Oscillator
assembly or A91 Digital Control assembly is probably faulty. Go to Step 3 to
check the control signals.
If all three measurements were correct, the A61 YIG Loop Phase Detector
assembly or the A62 YIG Driver assembly is probably faulty. Go to Step 4 to
check the A62 YIG Driver assembly.
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U Step 2. Check the YIG OUT signal.
1 Remove the cover from the side closest to the power switch.
2 Set the spectrum analyzer as follows:

Input

Attenuation +30dB
Frequency

Start 2 GHz

Stop 3 GHz
Resolution BW 1 MHz
Scale

Reference level 20 dBm

dB/division 1 dB/div

3 Disconnect the cable from A60 J201. Connect the spectrum analyzer to the
disconnected cable using an SMA(f)-to-SMA(f) adapter, an
SMA (m)-to-SMA(m) cable, and an SMA(f)-to-N(m) adapter.

A60 J201

4 Press the following keys:

[DAC]

880

[enter]
5 Check that the signal is between 2 and 3 GHz with an amplitude >13.5 dBm.
6 If the signal is incorrect, the A50 YIG Oscillator assembly is probably faulty.
7 If the signal is correct, the A60 Local Oscillator assembly is probably faulty.
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Q Step 3. Check the control lines to the A60 Local Oscillator assembly.
1 Disconnect the cables from the HP 89410A’s front panel.
2 Keeping the rear panel cables connected, place the HP 89430A on the side
closest to the power switch.
3 Remove the bottom cover.
4 Set the LO offset to the values in the following table and check that the
signals are the correct TTL-level using a logic probe.

L0 offset LOOFFSO {(A98 P60 pin 1) LOOFFS1 (A99 P60 pin 2)
2400 Low Low
3000 High Low
3600 Low High

A9S9 P60

I

5 If the signals are incorrect, the A91 Digital Control assembly is probably
faulty.
6 If the signals are correct, the A60 Local Oscillator assembly is probably faulty.
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To troubleshoot local oscillator failures

d Step 4. Check the A62 YIG Driver assembly.
1 Remove the cover from the side closest to the power switch.
2 Set the spectrum analyzer as follows:

Input

Attenuation +30dB
Frequency

Start 2 GHz

Stop 5 GHz
Resolution BW 1 MHz
Display format Max hold
Scale

Reference level 20 dBm

dB/division 1 dB/div

3 Disconnect the cable from A60 J201. Connect the spectrum analyzer to the
disconnected cable using an SMA(f)-to-SMA(f) adapter, an
SMA (m)-to-SMA(m) cable, and an SMA(f)-to-N(m) adapter.

4 Press the following keys:

[Return]
[PRESET]

Wait for the preset function to complete and the highlighting to turn off
(about 1 minute).

5 Press clear display and max hold on the spect