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Keysight PSG Signal Generators
E8257D/67D, E8663D

Service Guide

1 Troubleshooting

— “Electrostatic Discharge (ESD) Information” on page 2

— “Getting Started with Troubleshooting” on page 4

— “A18 CPU Turn-0On Test” on page 6

— “Self-Test Failures and Related Troubleshooting” on page 9
— “Troubleshooting Assembly-Level Problems” on page 14

— “Troubleshooting Unlocks” on page 88

— “Troubleshooting Unlevels” on page 92

— “Troubleshooting Adjustment Problems” on page 100

— “Troubleshooting ADC Adjustment Failures” on page 103

— “Troubleshooting Performance Test Problems” on page 104
— “Troubleshooting the RF Path” on page 106

— “Troubleshooting Harmonic Spurious” on page 111

— “Troubleshooting Non-Harmonic Spurious” on page 116

— “Troubleshooting Option UNR/UNX/UNY and Instruments with Serial
Prefixes * US4805/MY4805 Phase Noise” on page 117

— “Overall Description” on page 118
— “Reference/Synthesis Loop Description” on page 131

— “RF Path Description
(Frequency Generation, Level Control, and Modulation)” on page 139

— “Self-Test Overview” on page 165
— “Contacting Keysight Technologies” on page 167

WARNING Troubleshooting instructions are for use by qualified personnel only. To
avoid electrical shock, do not perform any troubleshooting unless
qualified.

KEYSIGHT

TECHNOLOGIES
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Troubleshooting
Electrostatic Discharge (ESD) Information

The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the signal generator from all voltage sources
before it is opened.

Electrostatic Discharge (ESD) Information

WARNING

The following techniques related to ESD and static-safe workstations
should not be used when working on circuitry with a voltage potential
greater than 500 volts.

ESD can damage or destroy electronic components. All work on electronic
assemblies should be performed at a static-safe workstation using two types
of static-safe workstation protection:

— conductive table-mat and wrist-strap combination
— conductive floor-mat and heel-strap combination

Both types, when used together, provide a significant level of ESD protection.
Of the two, only the table-mat and wrist-strap combination provides adequate
ESD protection when used alone. To ensure user safety, the static-safe
accessories must provide at least 1 MQ of isolation from ground.

1-2
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Troubleshooting
Electrostatic Discharge (ESD) Information

Handling of Electronic Components and ESD

CAUTION Many of the assemblies in this instrument are very susceptible to damage
from ESD. Perform troubleshooting procedures only at a static-safe
workstation, and wear a grounding strap.

Always handle a printed circuit board assembly by its edges. This reduces the
possibility of ESD damage to components, and prevent contamination of
exposed plating.

The possibility of unseen damage caused by ESD is present whenever
components are transported, stored, or used. The risk of ESD damage can be
greatly reduced by close attention to how all components are handled.

— Perform work on all components at a static-safe workstation.

— Keep static-generating materials at least one meter away from all
components.

— Store or transport components is static-shielding containers.

E8257D/67D, E8663D PSG Signal Generators Service Guide 1-3



Troubleshooting
Getting Started with Troubleshooting

Getting Started with Troubleshooting

Referring to Table 1-1:

— determine where to begin troubleshooting

— work on problems in the order they are presented in the table

— use the descriptions provided in this chapter that explain how the signal
generator operates, and the function of each assembly: the overall
description (page 1-118), the synthesis loop (page 1-131), the RF path
(page 1-139), and self-test (page 1-165).

Table 1-1

If able to run self-test...

Go to this section...

Run Self-Test

“Running Self-Test” on page 4 and refer to
“Self-Test Failures and Related Troubleshooting” on
page 9.

If unable to run self-test, check...

Go to this section...

Power supply failures
A18 CPU turn-on failures

Front panel display or keyboard operations

“Power Supply Troubleshooting” on page 21
“A18 CPU Turn-0On Test” on page 6

“Front-Panel Display Assembly Troubleshooting” on
page 14

If other conditions occur...

Go to this section...

Unlocked Conditions
Unleveled Conditions
Adjustment Problems

Performance Test Problems

“Troubleshooting Unlocks” on page 88
“Troubleshooting Unlevels” on page 92

“Troubleshooting Adjustment Problems” on page
100

“Troubleshooting Performance Test Problems” on
page 104

Running Self-Test

NOTE

A bad assembly can cause other assemblies to fail. The internal failure tree

will identify the most likely failed assembly and report it as the “most
independent failure.” Troubleshoot and replace that assembly before
troubleshooting and replacing other assemblies.
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When you replace an assembly a good assembly will pass self-test without
any adjustments.

1. On the instrument front panel, press the Utility hardkey.
2. Select the following softkeys:
a. Instrument Info/Help Mode
b. Self Test
c. Run Complete Self Test
3. When the Self-Test finishes, one of the following messages displays:

— If the Self Test passed: “The current status of self test is: Success All
self tests have passed.”

— If the Self-Test failed: “The current status of self test is: Failed.” The
message also reports the most independent failure.

4. If the Self-Test failed, look up the reported most independent failure in the
“Self-Test Failures and Related Troubleshooting” section on page 9.

5. Troubleshoot and repair the most independent failure.
6. After you replace the failed assembly, run the Self-Test again.

7. If another assembly is reported as the most independent failure, repeat
steps 4 thru 6 until the Self-Test passes.
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A18 CPU Turn-0On Test

NOTE If it is determined that the A18 CPU is defective but still functions, it is
recommended that you back up the calibration data in the CPU prior to
replacing it. To back up the calibration data, see “CPU Data Backup” on page
8.

At turn-on, the A18 CPU is designed to complete a series of operational
checks. If all power supply voltages are present and the A18 CPU is working
correctly, the operational checks are completed. Errors are reported if the

A18 CPU has problems identifying other assemblies or communicating with the
backup memory located on the A31 Motherboard.

Failure Symptoms
— display is not functioning

— CPU fails to complete the turn-on check and does not reach normal LCD
operation

— display is not functioning after turn-on
— unable to control signal generator from front panel

— error message is displayed after turn-on

A2 Display Not Functioning or A2 Display Not Functioning After
Turn-on

Refer to “Front-Panel Display Assembly Troubleshooting” on page 14.

A18 CPU Fails to Complete the Turn-0On Check

1. Turn power off and remove outer and inner covers.

2. Turn on power and verify A18 CPU LED DS9 (+3.4 Vdc) and DS10 (+5.2
Vdc) are on. If either of the LEDs are off, check the voltages in Table 1-2.
Refer to the illustration in “Self-Tests 11xx: A18 CPU Self-Test Errors” on
page 60 for LED locations.

Table 1-2
Connector P222 Supply Voltage Acceptable Range
(A31 Motherboard)
Pin 45-48, 95-98 +3.4 Vdc +3.4 £ 0.07 Vdc
Pin 49, 50, 99, 100 +5.2 Vdc +5.2£0.1Vdc
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If the voltages are present on connector P222, turn power off and remove
the A18 CPU.

Inspect the pins on the A31 Motherboard connector. If the pins look good
replace the A18 CPU.

If either of the voltages are missing, refer to “Power Supply
Troubleshooting” on page 21.

If DS9 and DS10 are on, proceed to “Checking the A18 CPU Voltages” on
page 7.

Checking the A18 CPU Voltages

1.

With the external and internal covers removed and the signal generator on
its side, turn power on and check to see if all the power supply LEDs on the
A31 Motherboard are on. If any of the power supply LEDs are not on, refer

to “Power Supply Troubleshooting” on page 21 to troubleshoot.

2. If all the power supply LEDs on the motherboard are on, check the A18
CPU and A31 Motherboard connector pins for the voltages listed in the

following table.

Connector Supply Voltage Acceptable Range
P223-2,22 +5 VA +52+0.16 Vdc
P223-3 =15V_In -15+0.45Vdc
P223-4 +32V_In +32 +0.96 Vdc
P223-21 +15V_Standby +14.85 £ 0.6 Vdc
P223-23 +15V_In +15+0.75 Vdc
P223-37 —7Vdc —7.0+0.14 Vdc
P223-39 +10 Vdc +10.2+ 0.2 Vdc
P223-40 +8Vdc +7.95+0.21 Vdc

3. If any main power supply voltage problems are detected, refer to “Power
Supply Troubleshooting” on page 21.

4. If all power supply voltages are good, replace A18 CPU.

Verifying the A18 CPU Turn-0On Sequence

Verify the A18 CPU turn-on sequence by observing DS1 to DS8 sequence
patterns (See the diagram on page 60 for LED locations). DS1 to DS8 should
match the sequence shown in Table 1-3. Before verifying the turn-on
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sequence, make sure all switches in the upper left-hand corner of the A18 CPU
are in the CLOSED (up) position. If the lights fail to step through the sequence,
replace A18 CPU.

Table 1-3 A18 CPU LED Sequence Table
Sequence DS1 DS2 DS3 DS4 DS5 DS6 DS7 DS8
1 X X X X X X X X
2 0 0 X 0 0 0 0 0
3 X X X 0 0 0 0 0
4 0 X X X X X X X
5 0 0 0 0 0 0 0 0
6 X X X X X X X 0

X=LEDison;0=LED is off

No Instrument Control From the Front Panel
Refer to “Front-Panel Display Assembly Troubleshooting” on page 14.

Error Messages

If error messages are reported after the turn-on check is completed, refer to
the Error Messages list, located on the E8257D/67D PSG Signal Generator
Documentation Set CD (part number E8251-90351) for details.

CPU Data Backup

This procedure applies only if the CPU is working prior to removal.
1. Record the installed license keys:

a. Press Utility > Instrument Adjustments > Instrument Options >
Software Options.

b. For each option that has a check mark after the license key, write
down the option number and the license key.

Take your time to be sure that you record each license key correctly.
2. Backup the calibration data from the CPU to the mother board:
— Execute the SCPI command: :DIAG:FILE:BACK.

3. Follow the instructions from Chapter 3, “Assembly Replacement.” to
replace the CPU board.
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Self-Test Failures and Related Troubleshooting

NOTE Self-test results are valid only when all external cables and connectors are

removed from the PSG.

Table 1-4 Self-test Failures and Related Troubleshooting
If this sel f-test fails... Go to this troubleshooting section...
A131/Q Multiplexer “Self-Tests 1xx for the A13 1/Q Multiplexer” on page 39

100 Power Supply

101 CAL Source

102 Ext In Offset DAC and Switch

103 Path 1 & 2 and Ext Out

104 Path 1: Attenuators and Summing Amp
105 Path 2: Attenuators and Summing Amp

106 DC-Couple Mode, CW bias DAC,
Course+Fine DAC

107 Drift Canceller

108 1Q Polarity Switch
109 RMS to DC Converter
110 (not used)

111 Wideband Path Test

A5 Sampler “Self-Tests 2xx: A5 Sampler Self-Test Errors” on page 42
200 Power Supply
201 Tuning + Bias Test
202 Coarse Loop Detector
203 YO Loop Detector

A7 Reference (Std.) “Self-Tests 3xx: A7 Reference (Standard) Self-Test Errors (For
instruments with serial prefixes < US4805/MY4805)” on page 44

300 1 GHz Detector
301 Tuning Voltage

A8 Qutput “Self-Tests 4xx: A8 Output Self-Test Errors (E8267D only)” on
page 45

400 Ground and PTAT Test
401 Prelevel Loop Test
402 Quadrature DAC Test
403 VBLO Test

404 Marble Test

405 Gain Adjustment Test
406 Prelevel Bypass Test
407 Switched Filters Test
408 (not used)
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Table 1-4 Self-test Failures and Related Troubleshooting (Continued)
If this sel f-test fails... Go to this troubleshooting section...
409 ALC Modulation Test

410 Burst Modulation Test
417 (not used)
412 HET Band Test

A9 YIG Driver “Self-Tests 6xx: A9 YIG Driver Self-Test Errors” on
page 48

600 Post Regulator
601 DACs

602 PLL Interface
603 FM Driver

604 Sweep DACs
605 Sweep Lock

A6 Frac-N “Self-Tests 7xx: A6 Frac-N Self-Test Errors” on page 51
700 Ref Voltage
701 Loop Gain
702 Tuning Voltage
703 Output Voltage
704 Filter Test
705 F/2 Test
706 FM Path Test
707 Sweep Phase Detector Test

A45 Frac-N “Self-Tests 7xx: A45 Frac-N Self-Test Errors (option UNY)” on
page 54

720 Ref Voltage

721 1 GHz Input
722 Open Loop VCO
723 Open Loop F/2
724 Close Loop VCO
725 Low Band Filter

AT0 ALC “Self-Tests 9xx: A10 ALC Self-Test Errors” on page 55
900 Power Supply
901 Detector Test
902 Detector Level to ALC Ref
903 Level Test

904 Scalar Pulse Test
905 ALC Mod
906 Scan Mod Test
A7 Reference (Option UNR/UNX) “Self-Tests 10xx: A7 Reference (Option UNR/UNX and Instruments
with Serial Prefixes »= US4805/MY4805) Self-Test Errors” on
page 58
1000 Power Supply
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Table 1-4 Self-test Failures and Related Troubleshooting (Continued)

If this sel f-test fails...

1001 10 MHz Test
1002 1 GHz Test

Go to this troubleshooting section...

A18 CPU
1100 Power Supply

“Self-Tests 11xx: A18 CPU Self-Test Errors” on page 60

A26 Micro Interface Deck (E8257D)
1200 Power Supply
1207 Mod Filter
1202 20 GHz Doubler
1203 40 GHz Doubler (Option 540 only)
1204 RF Path
1205 LB Pulse Mod
1208 Quadraplier (Options 550 & 567)

“Self-Tests 12xx: A26 MID Self-Test Errors (E8257D)” on page 61

A26 Micro Interface Deck (E8267D)
1200 Power Supply
1207 Mod Filter
1202 20 GHz Doubler
1203 40 GHz Doubler (Options 532 & 544)
1204 RF Path
1205 LB Pulse Mod
1206 20 GHz 1Q Modulator

“Self-Tests 12xx: A26 MID Self-Test Errors (E8267D)” on page 67

1207 Upconverter (Options 532 & 544)
1208 (not used)
1209 Downconverter Test

A11 Pulse/Analog Modulation Generator

1300 Power Supply
1301 Internal Pulse Generator Clock

“Self-Tests 13xx: A11 Analog/Pulse Modulation Generator
Self-Test Errors” on page 73

1302 Output

1303 Voltage Ref DAC

1304 20 GHz Pulse

1305 44 GHz Upconverter Pulse
1306 Standard 3 GHz Pulse

1307 High Performance 3 GHz Pulse
1308 Numeric Synthesizer

1309 Function Generator Channel 1
1310 Function Generator Channel 2
1311 Frequency Modulation

1312 Low Frequency Out

1313 Amplitude Modulation

1314 External 1
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Self-Test Failures and Related Troubleshooting

Self-test Failures and Related Troubleshooting (Continued)

If this sel f-test fails...

1315 External 2
1316 AM Path Loss

Go to this troubleshooting section...

A4 Baseband Generator

1600 Host <-> BBG Comm
1601 Apps 1 <-> Apps 2 Comm
1602 Apps 1 <-> SH4 Comm
1603 Apps 2 <-> SH4 Comm
1604 FlLiegan <-> Apps 2 Comm
1605 SRAM Test

1606 SDRAM Test

1607 Paren <-> SH4 Comm
1608 VCO Tune Test

1609 1Q DAC Output

1610 PLL Test

“Self-Tests 16xx for the A14 Baseband Generator (Option
601/602)” on page 76

A8 QOutput
2200 Ground and PTAT Test
2201 Prelevel Loop Test
2202 Switched Filters Test
2203 ALC Mod System Test
2204 Pulse Mod System Test
2205 RF Path Test
2206 Het Band Test

“Self-Tests 22xx: A8 Output Self-Test Errors” on page 79

A38 Lowband Filter
2400 Power Supply Test
2401 RF Path Test
2402 Lowband Amp/Filter Power Supply
2403 RF Path

“Self-Tests 24xx: A38 Lowband Filter Self-Test Errors” on page 81

A43 Lowband Amp
2500 lowband Amp/Filter Power Supply
2501 RF Amp Test
2502 Filter Path Test
2503 Pulse Modulator Test
2504 Step Attenuator Test

“Self-Tests 25xx: A43 Amp Filter Self-Test Errors” on page 82

2505 Divider On/Off Test

A8 Qutput
2600 Power Supply Tests
2601 Prelevel Loop Test
2602 ALC Modulator Test
2603 Pulse Modulator Test

“Self-Tests 26xx: A8 Output Self-Test Errors” on page 84
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Table 1-4 Self-test Failures and Related Troubleshooting (Continued)

If this sel f-test fails...

2604 Clamp Detector Test
2605 Bias Switch Test

2606 Switched Filters Test
2607 DAC Functionality Test
2608 Het Band Test

Go to this troubleshooting section...

A46 Offset Loop

2701 Offset VCO
2702 Fstep at OSL
2703 Offset Loop Detector
2704 Fcomb at YOL
2705 Y0 Loop Detector

“Self-Tests 27xx: A46 Offset Loop Self-Test Errors (Option UNY)” on

page 86

A8 Output
2800 Power Supply Tests
2801 Prelevel Loop Test
2802 ALC Modulator Test
2803 Pulse Modulator Test
2804 Clamp Detector Test
2805 Bias Switch Test
2806 Switched Filters Test
2807 DAC Functionality Test

“Self-Tests 28xx: A8 Vector Output Self-Test Errors” on page 86
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Troubleshooting Assembly-Level Problems

This section provides the following:

— “Front-Panel Display Assembly Troubleshooting” on page 14
— “Power Supply Troubleshooting” on page 21

— “Option 008/009 Troubleshooting” on page 38

— “Self-Tests 1xx for the A13 I/Q Multiplexer” on page 39

— “Self-Tests 2xx: A5 Sampler Self-Test Errors” on page 42

— “Self-Tests 3xx: A7 Reference (Standard) Self-Test Errors (For
instruments with serial prefixes < US4805/MY4805)” on page 44

— “Self-Tests 4xx: A8 Output Self-Test Errors (E8267D only)” on page 45
— “Self-Tests 6xx: A9 YIG Driver Self-Test Errors” on page 48

— “Self-Tests 7xx: A6 Frac-N Self-Test Errors” on page 51

— “Self-Tests 9xx: A10 ALC Self-Test Errors” on page 55

— “Self-Tests 10xx: A7 Reference (Option UNR/UNX and Instruments with
Serial Prefixes >= US4805/MY4805) Self-Test Errors” on page 58

— “Self-Tests 11xx: A18 CPU Self-Test Errors” on page 60
— “Self-Tests 12xx: A26 MID Self-Test Errors (E8257D)” on page 61
— “Self-Tests 12xx: A26 MID Self-Test Errors (E8267D)” on page 67

— “Self-Tests 13xx: A11 Analog/Pulse Modulation Generator Self-Test
Errors” on page 73

— “Self-Tests 16xx for the A14 Baseband Generator (Option 601/602)” on
page 76

— “Self-Tests 22xx: A8 Output Self-Test Errors” on page 79

— “Self-Tests 24xx: A38 Lowband Filter Self-Test Errors” on page 81
— “Self-Tests 25xx: A43 Amp Filter Self-Test Errors” on page 82

— “Self-Tests 26xx: A8 Output Self-Test Errors” on page 84

Front-Panel Display Assembly Troubleshooting

Overview
The Front-Panel Display Assembly comprises the following:
— a 640 x 320 pixels liquid crystal display (LCD)

— a power switch/flat panel interface board, which contains the power on/off
switch, standby LED, and power-on LED
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This board contains the circuitry to disable the power supply. The ON_OFF
control line is pulled to a TTL low to disable the power supply.

Another function of the power switch/flat panel interface board is to route
the 8 data bits from the A18 CPU to the A2 Display.

— afront panel board that contains the front-panel hardkeys, softkeys, and
RPG

— adctoacinverter, which turns the LCD on and off via control lines received
from the CPU

The inverter also converts the 5.2 VVdc to approximately a 160 Vrms, 40 kHz
signal to drive the LCD.

Display Controls

Contrast

There are two contrast hardkeys below the A2 Display. The left up arrow key
increases the contrast while the right down arrow key decreases the contrast.

Brightness

The A2 Display brightness can be adjusted from 50 (high brightness) to 1 (low
brightness) using the RPG, arrow keys, or the numeric keypad.

Other display features located under the Utility > Display softkey, include a
screen saver and inverse video.

Display Tests

The following two screen tests are available for the LCD:
— the Black Pixel Screen Test turns the display dark

— the White Pixel Screen Test turns the display bright
Softkey Location: Utility > Display > More (1 of 2)

To exit the test, press any front panel key.

Symptom: Dark display

1. Ensure that the front panel green power on LED is on. If not, refer to
“Power Supply Troubleshooting” on page 21.

2. Press any front panel key to disable the screen saver.

3. If the display is still bad, check P12 on the A31 Motherboard for the
following signals:

Signal State

P12-1 5.2 Vdc

P12-3 LIGHT_EN >3 Vdc
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Signal State

P12—4 VDISP Brightness = 50, VDSP < 50 mV
Brightness =1, VDSP = 3 Vdc

— If the 5.2 Vdc line is bad, refer to “Power Supply Troubleshooting”
on page 21.

— If either the LIGHT_EN or VDISP are bad, check them at P221-16
and P221-55 respectively on the A31 Motherboard. If either signal
is bad at P221, replace the A18 CPU.

— If all the above signals are good, check the output of the dc to ac
inverter as follows:

a. Remove the front panel from the frame, and lay the front
panel face down.

b. With CN2-1 open, there is typically a 160 Vrms 40 kHz
signal. If not, replace the dc to ac inverter.

If the signal is there, replace the LCD.

Symptom: Bright display without characters

1. Ensure that the front-panel green power on LED is on. If not, refer to
“Power Supply Troubleshooting” on page 21.

2. Try adjusting the contrast controls.

3. Check the connection of the ribbon cable at J9 of the power switch/flat
panel interface board.

4. Ifthe display is still too bright, use an oscilloscope to check P11 of the A31
Motherboard for the following signals:

Signal State

P11-4 VLCD approximately 19.5 to 21 Vdc?

P11-6 LCD_ENABLE_H >3 Vdc

P11-8,10, 12,13, 15,16, 18,19, 21, 22, 24, 25, 27, 28, 30, 31, 33, Refer to Figure 1-1.
34, 36,37, 39, 40

a. If >21V check the power supplies. If the power supplies are good, replace the mother-
board.
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The pulse state signals are control lines, clock, and data for the LCD.

—>
LCD_DATA P11-18, 19, 21, 22, 24, 25, 27, 28, 30, 31, 33, 34, 36, 37

Vo
A

Figure 1-1 Pulsing Activity
LCD_CLK P11-9, P221-50

-
1.5 VvDC
1.0 vDC
1.5 vDC

1.5 VvDC

1.0 vDC

500 ns

—

5. If all the signals measured in Step 4 are good, go to Step 6.

If any of the signals measured in Step 4 are bad, check the following

signals at P221 of the motherboard:

Signal

State

P221-14 VLCD

approximately 21 Vdc

P221-53 LCD_ENABLE_H

>3 Vdc

52

P221-11t013,15, 41, 43, 45, 47,4910 | Referto Figure 1-1 on page 17.

If any of these signals are bad, change the CPU board.

Sef91a

6. If all the signals measured in Step 4 are good, check the following signals
at J9 of the power switch. To access J9 the front panel must be removed
from the chassis frame and laid face down.

Signal

State

J9-7VLCD

approximately 21 Vdc
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Signal

State

J9-4 LCD_ENABLE_H

>3 Vdc

J9-5

5.2 Vdc

J9-1,2,3,8t015

Refer Figure 1-1 on page 17.

If these signals are good, replace the LCD.

If these signals are not good, replace the power switch/flat panel interface
board.

Symptom: Hardkeys or softkeys do not work

The A1 Keyboard contains the hardkeys and softkeys switches. The keys are
arranged in a matrix (shown below) with the control lines KEYCOLx and
KEYROWSx on the x and y axis. When you press a hardkey or softkey, one cell of
the matrix is activated; the normally TTL low KEYROWX of the active cell pulses
high, and the normally TTL high KEYCOLx of the active cell pulses low.

KEYCOLO KEYCOLT | KEYCOL2 | KEYCOL3 | KEYCOL4 | KEYCOL5 KEYCOL6 KEYCOL7
KEYROWO | softkey 3 N/A Cont Up N/A LF Out N/A 1/Q Pulse
KEYROW1 | softkey 2 Incr/Set Cont Down | Ampl Ampl Menu | Mode Setup| Aux Fctn FM/oM
KEYROW?2 | softkey 1 Up N/A Freq Sweep List | Mode Mux AM
KEYROWS3 | softkey 4 N/A N/A Right Arrow | Help Save Recall Trigger
KEYROW4 | softkey 6 N/A Local Hold Mod On/Off| 4 5 6
KEYROWS | softkey 5 N/A Return Down Arrow | N/A 7 8 9
KEYROWG | N/A N/A N/A Left Arrow | RF On/Off |0 : +/-
KEYROW? | softkey 7 N/A Preset N/A N/A 1 2 3

1. Ensure that the front panel green power on LED is on. If it is not on, refer to
“Power Supply Troubleshooting” on page 21.

2. To ensure the signal generator is not being controlled remotely, press the

Local hardkey.

3. Use an oscilloscope to monitor the KEYCOLx and KEYROWX pins of the key
that is not working at P13 on the motherboard. Use the following table to
identify the appropriate pin number:

KEYCOL pins should be a TTL high

KEYCOLO P13-1
KEYCOL1 P13-3
KEYCOL2 P13-5
KEYCOL3 P13-7
KEYCOL4 P13-9
KEYCOLS P13-11
KEYCOL6 P13-13
KEYCOLY P13-15

KEYROW pins should be a TTL low
KEYROWOQ P13-17
KEYROW P13-19
KEYROW?2 P13-21
KEYROW3 P13-23
KEYROW4 P13-25
KEYROW5S P13-26
KEYROWG P13-24
KEYROW?7 P13-22
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4. If either signal is incorrect, use the following table and check the signal at
P221, as it leaves the CPU board. If the signal is bad at P221, replace the

A18 CPU.

KEYCOL pins should be a TTL high
KEYCOLO P13-1
KEYCOL1 P13-3
KEYCOL2 P13-5
KEYCOL3 P13-7
KEYCOL4 P13-9
KEYCOLb P13-11
KEYCOL6 P13-13
KEYCOLY P13-15

5. If both signals are correct, press the faulty hardkey or softkey while

KEYROW pins should be a TTL low

KEYROWO P13-17
KEYROW1 P13-19
KEYROW?2 P13-21
KEYROW3 P13-23
KEYROW4 P13-25
KEYROWS P13-26
KEYROWG P13-24
KEYROW?7 P13-22

monitoring the KEYCOL or KEYROW on the oscilloscope. The KEYCOL line
should pulse low; the KEYROW line should pulse high.

If either line does not function properly, replace the front panel board.
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Symptom: RPG not working properly

1.

Ensure that the front panel green power on LED is on. If it is not on, refer to
“Power Supply Troubleshooting” on page 21.

Check the front panel operation by checking random hardkey operation.

Check P13-12 for +5.2 Vdc. If the voltage is not present, refer to “Power
Supply Troubleshooting” on page 21 for troubleshooting.

Press the Frequency hardkey on the front panel.

5. Using an oscilloscope, monitor P13-14 and P13-10 while rotating the RPG

knob. The LCD frequency value should change, and both signals at P13
should pulse to a TTL high. If either signal does not pulse, replace the
A1 Keyboard.

If the signals pulse at P13, check the signal at P221 pins 57 and 17 of the
motherboard. If the signals pulse at P221, replace the CPU board.

Symptom: Screen saver not working properly

The screen saver delay can be set for any integer from 1 to 12 hours. The CPU
board controls the screen saver by pulling the LIGHT_EN line low.

1.

If the delay time elapses and the display does not go dark, check the
LIGHT_EN signal at P12-3.

— If the signalis a TTL low, replace the dc to ac inverter.

2. If the signalis a TTL high, check it at P221-16 of the motherboard.

— If the signal is high at P221, replace the CPU board.

1-20
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Power Supply Troubleshooting

The power supply is a switching supply with automatic line-voltage and
frequency selection. Because of this, a switch is not required to set 115 VAC or
240 VAC operation. The input power line is fused, but the fuse is not
replaceable; if the fuse opens, you must replace the power supply.

NOTE For the E8267D, if the red PS-FAULT LED is off (see Figure 1-5), troubleshoot
the power supply.

WARNING After unplugging the instrument, wait 30 seconds to allow the supplies
to discharge before removing or installing an assembly.

Tables 1-5 through 1-7 list the motherboard test points (connector and pin
number) and power supply voltages for the E8257D. See Figure 1-2 on
page 30 for connector locations.

Tables 1-8 through 1-12 list the motherboard test points (connector and pin
number) and power supply voltages for the E8267D, beginning on page 1-25.
See Figure 1-3 on page 31 for connector locations.

Table 1-5 E8257D/E8663D Power Supply vs. Assembly Matrix (1 of 3)
Motherboard test points: +32 Vdc +15 Vdc +10 Vdc +8 Vdc +9Vdc +5.2Vdc
AT Keyboard P13-12
A2 Display P11-44
A3 Power Supply P231-1, | P231-3,4, |P231-6,7, 46,47 P231-15, 16, 18,
41 43, 44 19, 55, 56, 58, 59
A5 Sampler P22-7 P22-6, 21 P22-20,5 P22-14,29
A6 Frac-N P32-7 P32-6, 21 P32-20,5 P32-14, 29
A7 Reference P42-7 P42-6, 21 P42-20, 5 P42-14,29
A8 Output P52-7 P52-6, 21 P52-20, 5 P52-14, 29
A9 YIG Driver P112-6 P112-5,30 | P112-15,16, 40 P112-17,18, 42 | P112-3, 28
AT0ALC P122-4 P122-28 P122-2,27
A11 Mod Gen P132-4 P132-28 P132-2,27
A12 Pulse Modulator J14-10 J14-9
A18CPU P223-4 P223-23 P223-39 P223-40 P223-18 P223-2, 22
A21 Rear Panel P241-13, | P241-17,18 P241-11,12
14
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Table 1-5 E8257D/E8663D Power Supply vs. Assembly Matrix (1 of 3)
Motherboard test points: +32Vdc +15Vdc +10Vdc +8Vdc +9Vdc +5.2Vdc
A26 Microwave Interface P201-1 P201-2,3, |P201-5,6,7,8,9, | P201-29 P201-13, 14, 15,
4 10 16,17,18
A23 Lowband Coupler/Detector J15-8
A27 40 GHz Doubler J33-5 J33-19 J33-21 J33-7,9
(E8257D only)
A29 20 GHz Doubler J32-5 J32-19 J32-21 J32-7,9
A30 Mod Filter J31-5 J31-19 J31-21 J31-7,9
A36 Quadraplier (E8257D only) J34-2 J34-5,6,7
ATT Attenuator J13-1
A38 Low Band Switch Filter P142-4 P142-20 P142-2,27
Table 1-6 E8257D/E8663D Power Supply vs. Assembly Matrix (2 of 3)
Motherboard test points: +5.2 Digital +3.4 Digital +2.6 Vdc -7 Vdc -6 Vdc +1.8 Vdc
A2 Display P11-44
A2DS1 Backlight P12-1
A3 Power Supply P231-21,22, | P231-28,29, P231-9,
25, 61,62, 65, |32,35,36,68, 10, 49, 50
69,72,75,76
Ab Sampler P22-3,18
A6 Frac-N p32-3,18
A7 Reference P42-3,18
A8 Output P52-3,18
A9 YIG Driver P111-64,65, | P111-60,61, | P11-57,58, | P112-11, | P112-19,
129,130 62,63,125, |59, 12,13, 14, | 44
126,127,128 | 123,124 38
AT0ALC P121-64,65, | P121-60,61, | P121-57,58,
129,130 62,63,125, |59,123,124
126,127,128
A11 Mod Gen P131-64,65, | P131-60,61, | P131-57,58,
129,130 62,63,125, |59,123,124
126,127,128
A18 CPU P222-49,50, | P222-45, 46, P223-37 P223-17
99, 47,48, 95, 96,
100 97,98
A26 Microwave Interface P201-23 P201-24 P201-30,
33, 46
A36 Quadraplier (E8257D only) | J34-24
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Table 1-6 E8257D/E8663D Power Supply vs. Assembly Matrix (2 of 3) (Continued)
Motherboard test points: +5.2 Digital +3.4 Digital +2.6 Vdc -7 Vdc -6 Vdc +1.8Vdc
A38 Low Band Switch Filter P141-64,65, | P141-60,61, | P141-57,58, P141-57,
129,130 62,63,125, |59,123,124 b5, 56,
126,127,128 117,120,
121
AT1 Attenuator J13-2
Table 1-7 E8257D/E8663D Power Supply vs. Assembly Matrix (3 of 3)
Motherboard Fan
test points: -15Vdc | -5.2Vdc | -3 Vdc +3.5Vdc | +6.5Vdc | +12Vdc | +15Vdc stby Voltage
A2 Display P11-43
A3 Power Supply P231-12, P231-80
13,52, 53
A5 Sampler P22-2,17 | P22-4,
19
A6 Frac-N P32-2,17 | P32-4,
19
A7 Reference P42-2,17 | P42-4,
19
A8 Output P52-2,17 | P52-4,
19
A9 YIG Driver P112-4, P112-1,
29 2,26,27
AT0ALC P122-3 P122-1,
26
A11 Mod Gen P132-3 P132-1,
26
A12 Pulse Modulator J14-7 P201-31,
32
A18 CPU P223-3 P223-1 P223-21
A21 Rear Panel P241-15, | P241-9, P241-5,6,7,
16 10 8
A23 Lowband J15-10
Coupler/Detector
A26 Microwave Interface | P201-11, | P201-31,
12 32
A27 40 GHz Doubler J33-4 J33-8
(E8257D only)
A29 20 GHz Doubler J32-4 J32-8 J32-1,3
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Table 1-7 E8257D/E8663D Power Supply vs. Assembly Matrix (3 of 3) (Continued)
Motherboard Fan
test points: -15Vdc | -5.2Vdc | -3 Vdc +3.5Vdc | +6.5Vdc | +12Vdc | +15Vdc sthy Voltage
A30 Mod Filter J31-4 J31-8 J31-1,3
A36 Quadraplier J34-3 J34-17 | J34-11,12, | J34-8,9
(E8257D only) 13,14,15
A38 Low Band Switch P142-3 P142-26
Filter
B1 Fan Fan+ P252-2

p252-2

Fan- P252-1

P252-1
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Table 1-8 E8267D Power Supply vs. Assembly Matrix (1 of 5)
LED LED LED LED
Motherboard Test Points: +32VDC -24 VREF +15VDC +15 VAF +10VDC +8VDC
A3 Power Supply J231-A4-6 J231-B1-3, J233-B1-3,
D1-3 D1-3
J232-A4-6
A6 Frac N p32-7 P32-6, 21
A7 Reference P42-7 P42-6, 21
A8 Lowband Output P52-7 P52-6, 21
A9 YIG Driver P112-6 P112-5,30 P112-15, 16, 40
AT0ALC P122-4 P122-28
A11 Mod Gen P132-4 P132-28
A13 1/Q Multiplexer P152-4 P152-28
A14 Baseband Generator P162-4 P162-28
A18 CPU P223-4 P223-23 P223-39 P223-40
A21 Rear Panel P241-13, 14 P241-17,18
A23 Lowband Coupler/Det J15-8
A26 Microwave Interface | P201-11 P201-2,3,4 P201-5,6,7,8, | ppg1_9g2
9,10
A27 40 GHz Doubler J36-5 J36-19 J36-21
A29 20 GHz Doubler J32-5 J32-19 J32-21
A30 20 GHz Mod Filter J31-5 J31-19 J31-21
A35 20 GHz I/Q Modulator J34-82 J34-32
A37 45 GHz Upconverter J35-10
A38 Low Band Switch Filter | P142-4 P142-20
AT1 Attenuator J13-1
a. Originates on microwave interface.
Table 1-9 E8267D Power Supply vs. Assembly Matrix (2 of 5)
LED LED LED
Motherboard Test Points: | +8 VA +9VDC +5.2VDC +5.2 VAF +5.2D +5.2 VDF
A1 Keyboard P1-12
A2 Display P11-44
A2DS1 Backlight P12-1
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Table 1-9 E8267D Power Supply vs. Assembly Matrix (2 of 5)
LED LED LED
Motherboard Test Points: | +8 VA +9VDC +5.2VDC +5.2 VAF +5.2D +5.2 VDF
A3 Power Supply J232-B1-3, C4-6, J236-B1-3,D1-3
D1-3
Ab Sampler P22-20,5 P22-14,29
AB Frac N P32-20,5 P32-14,29
A7 Reference P42-20, 5 P42-14,29
A8 Lowband Output P52-20, 5 P52-14,29
A9 YIG Driver P112-17,18, | P112-3,28 P111-64, 65,129,
498 130
AT0ALC P122-2,27 P122-64, 65,129,
130
A11 Mod Gen P132-2,27 P132-64, 65,129,
130
A131/Q Multiplexer P152-2,27 P151-64, 65, 129,
130
A14 Baseband Generator P162-2,27 P161-64, 65, 129,
130
A18 CPU P223-18 P223-2,22 P222-49, 50, 99,
100
A21 Rear Panel P241-11,12
A23 Lowband Coupler/Det J15-12
A26 Microwave Interface P201-13, 14,15, P201-23
16,
17,18
A27 40 GHz Doubler J36-7,9
A29 20 GHz Doubler J32-7,9
A30 20 GHz Mod Filter J31-7,9
A35 20 GHz I/Q Modulator | J34-5, J34-7P J34-28P
6b
A37 45 GHz Upconverter | J35-7, J35-1,2,3, J35-16
8 11
A38 Low Band Switch Filter P142-2,27 P141-64, 65,129,

130

ATT Attenuator

J13-2

a. Originates on YTO Driver

b. Originates on microwave interface
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Table 1-10 E8267D Power Supply vs. Assembly Matrix (3 of 5)
LED LED LED LED LED
Motherboard Test Points: +3.4D +2.6VD -7VDC -6 VDC -15VDC -15 VAF
A2DS1 Backlight P12-1
A3 Power Supply J236-A4-6, J238-A4-6, J233-A4-6, C4-6, J231-C4-6
C4-6, E4-6 B1-3, E4-6 E4-6 ,
E4-6
J237-A4-6, J239-A4-6,
B1-3, B1-3
C4-6,D1-3
A5 Sampler P22-3,18 | P22-2
A6 Frac N P32-3,18 | P32-2
A7 Reference P42-3,18 | P42-2
A8 Lowband Output P52-3,18 | P52-2
A9 YIG Driver P111-60,61,62, | P112-57,58, | P112-11,12,13, | P112-19, | P112-4,29
63, 125,126, 59,123,124 | 14,38 448
127,128
A10ALC P122-60,61,62, | P122-57, 58, P122-3
63, 125, 126, 59,123, 124
127,128
A11 Mod Gen P132-60,61,62, | P132-57, 58, P132-3
63, 125, 126, B,
127,128 123,124
A131/Q Multiplexer P151-60,61,62, | P151-57, 58, P152-3
63, 125,126, 59,123,124
127,128
A4 Baseband Generator | P161-60, 61,62, | P161-57, b8, P162-3
63, 125,126, 59, 123,124
127,128
A18CPU P222-45,46,47, P223-37 P223-17 | P223-3
48,95, 96, 97,
98
A21 Rear Panel P241-15,
16
A23 Lowband Coupler/Det J15-10
A26 Microwave Interface P201-24 P201-30, 33, 46 P201-11,
12
A27 40 GHz Doubler J36-4
A29 20 GHz Doubler J32-4
A30 20 GHz Mod Filter J31-4
A35 20 GHz I/Q Modulator J34-4b
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Table 1-11

E8267D Power Supply vs. Assembly Matrix (3 of 5)
LED LED LED LED LED
Motherboard Test Points: +3.4D +2.6VD -7VDC -6 VDC -15VDC | -15VAF
A37 45 GHz Upconverter J35-11
A38 Low Band Switch Filter | P141-60, 61,62, | P141-57, 58, P142-3
63, 125, 126, 59, 123,124
127,128
a. Originates on YTO driver
b. Originates on Microwave Interface
E8267D Power Supply vs. Assembly Matrix (4 of 5)
LED LED LED
Motherboard Test Points: -5.2v -5.2v22 +1.8VDC +12VDC +15 VSTBY Fan Voltage
A2 Display P11-43
A3 Power Supply J235-E4, 5
Ab Sampler P22-4,19
A6 Frac N P32-4,19
A7 Reference P42-4,19
A8 Lowband Output P52-4,19
A9 YIG Driver P112-1,2,
26,27
AT0ALC P122-1,26
A11 Mod Gen P132-1, 26
A13 1/Q Multiplexer P152-1 P152-26
A14 Baseband Generator | P162-1 P162-26
A18 CPU P223-1 P223-21
A21 Rear Panel P241-9,10 P241-5,6,7,8
A26 Microwave Interface P201-31, 32
A27 40 GHz Doubler J36-8
A29 20 GHz Doubler J32-8 J32-1,3¢
A30 20 GHz Mod Filter J31-8 J31-1,3C
A35 20 GHz I/Q Modulator J34-9¢
A38 LB Switch Filter P142-26 P141-51, 55,
56, 117,120,
121
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Table 1-11 E8267D Power Supply vs. Assembly Matrix (4 of 5)

Motherboard Test Points:

LED
-5.2v

LED
-5.2v22

+1.8VDC

+12VDC

LED
+15 VSTBY

Fan Voltage

B1 Fan

Fan+
P252-2,
P251-2

Fan-
P252-1,
P251-1

a. Voltage regulator on motherboard
b. Originates on YTO Driver
c. Originates on Microwave Interface

Table 1-12 E8267D Power Supply vs. Assembly Matrix (5 of 5)
LED LED
Motherboard Test Points: +1.95VD12 +1.8vD_12
Baseband Generator P161-52,118 | P161-55, 56, 120-122

a. Voltage regulator on motherboard
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Figure 1-2 E8257D (Analog) Motherboard Connectors - Bottom View

P241
P223 P231 J1121 11051

P192
p222 p221 P191

P182

J1021 P11
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E8267D (Vector) Motherboard Connectors - Bottom View

J235-J239
P241

21
p201  J231-J234 31051 95023500 o,y P221 P191

.55“

J1031

P51 P41 P31 P11
P22 P12 J1021
P42 P32 P21

P52
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Symptom: amber standby LED not working properly

With the instrument plugged in and the power turned off, the front panel
amber standby LED should be on, as well as the green +15 Standby LED on the
motherboard. This is controlled by the +15 Standby line supplied by the power
supply, which is routed via the motherboard to the front panel.

To troubleshoot, turn the instrument off and follow the signal path.

Symptom: front panel green LED not working properly

When the front panel power switch is turned on, the amber LED should go out
and the green LED should come on. Also, the fan should start rotating and the
front panel display should illuminate.

Troubleshooting:

— Verify the supply voltages at P11 of the A31 Motherboard.

— If the supply voltages are correct, replace the Power Switch/Flat Panel
Interface Board.

Symptom: fan not working

The fan is connected to the motherboard, and is audible when the instrument
is on. The fan voltage is +14V.

To troubleshoot, verify that all supplies are working; disconnect the fan from
the rear panel assembly at P6 and check the fan voltage at P6-2. If the fan
voltage is correct, replace the fan.

Symptom: Instrument does not power up; power supply LEDs not on

Checking Power Supplies

Fach of the power supplies has an LED on the bottom of the motherboard (see
Figure 1-4 on page 34 and Figure 1-5 on page 35). When the power supply is
functioning, the green LED lights. Use a DVM to measure the supplies on the

motherboard, and ensure they meet the following power supply specifications.

Supply Acceptable Maximum Supply Acceptable Maximum
Voltage Voltage Ripple Voltage Voltage Ripple
(Vdc) (mVpp) (Vdc) (mVpp)

+32 32+£10 10 +5.2VDF 52+0.15 10
+15 15+05 10 +3.4VD 34£10 10
+15 15+0.75 20 -52 -52+0.1 10
Standby
+10 102£0.2 10 -6 -6£0.12 10
+9 9+0.18 10 -7 -7+01 10
+8 8+05 10 -15 -15+05 10
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Supply Acceptable Maximum
Voltage Voltage Ripple
(vdc) (mVpp)
+5.2 52+0.15 10
Supply Acceptable Maximum
Voltage Voltage Ripple
(Vde) (mVpp)
+32 32+£0.96 10
+15 15+ 0.45 10
+15 15+0.45 20
Standby
+10 10+0.3 10
+9 9+£0.18 10
+8 8+£05 10
+5.2 52+0.16 10
+5.2D 52+0.16 20
+3.4 3401 10
+26D 26+0.08 10

Supply Acceptable Maximum
Voltage Voltage Ripple
(Vdc) (mVpp)
Supply Acceptable Maximum
Voltage Voltage Ripple
(Vdc) (mVpp)
+1.95VD_1 1.95+£0.06 10
+1.95VD_2 1.95+0.06 10
+1.8VD_1 1.8+0.05 10
+1.8VD_2 1.8£0.05 10
-5.2 -5.2£0.1 10
-b2V2 -52£0.16 10
-6.0 -6£0.12 10
-7.0 -7.0£0.21 10
-15 -15+£0.45 10

CAUTION

If a supply LED is not lit, or a measured voltage is less than the acceptable
value, an assembly may be loading down that supply. Using the appropriate
Power Supply vs. Assembly Matrix, determine where each supply is used, then
use the following steps to isolate the defective assembly.

Remove a minimum number of assemblies at one time. If the power supply
does not have a minimum load on it, the supply voltage increases to an

overvoltage condition.

1. Turn off the instrument and remove one of the assemblies biased by the

faulty supply.

2. Turn the instrument on and check the faulty supply. If the supply LED

lights, replace the assembly removed in Step 1. If not, continue with Step

3.

3. Turn the instrument off and reinstall the assembly removed in Step 1.

Remove the next assembly and see if the supply LED lights. Continue this
process until the supply functions properly.
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Figure 1-4
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4. Replace the last assembly that you removed.

E8257D Motherboard Power Supply LEDs
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Figure 1-5 E8267D Motherboard Power Supply LEDs
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Power Switch On/Off Line

If the control line (ON/OFF) from the A3 Power Switch located in the front panel
assembly goes to a TTL low state, or if the line impedance is less than 500
ohms, the power supply shuts down. This signal can be measured on the

A31 Motherboard at pin 79 of P241.

To troubleshoot:

1. Turn the front panel switch on and ensure that the +15 Standby is good.
2. Verify that the ON/OFF control line is > 3.5 Vdc.

The Power Switch/Flat-Panel Interface Board in the front panel assembly
controls this signal.

Symptom: Green front panel LED and power supply LEDs
on motherboard blinking

Overvoltage or Overcurrent

The individual supplies in the instrument are not fused, but an overvoltage or
overcurrent condition can shut them down. With either of these conditions, the
front panel green LED and the power supply LEDs blink at approximately 2 Hz.
The power supply tries to revive, but if the condition does not clear, the
instrument stays in this mode. In some cases, cycling power fixes the problem.

To troubleshoot, use the following steps to isolate the defective assembly:

Remove a minimum number of assemblies at one time. If the power supply
does not have a minimum load on it, the supply voltage increases to an
overvoltage condition.

NOTE

Refer to the Power Supply vs. Assembly matrix tables, starting on page 22,
for help in determining which assembly uses which power supplies.

1. Turn off the instrument and remove one of the assemblies biased by the
faulty supply.

2. Turn the instrument on and check whether the overvoltage or overcurrent
condition still exists. If it does not, replace the assembly removed in Step
1. If it does, continue with Step 3.

3. Turn the instrument off and reinstall the assembly removed in Step 1.
Remove the next assembly and see if that fixes the problem. Continue this
process until the supply functions properly.

4. Replace the last assembly that you removed.

1-36
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Symptom: Amber front panel LED blinking

Thermal shutdown

With thermal shutdown, the front panel green LED and the power supply LEDs
blink as long as the condition exists. There are two temperature sensing
devices in the instrument: one on the A8 Output, and one on the A19 Power

Supply.
To troubleshoot:

1. If the instrument is hot, ensure that the fan is working and let the
instrument cool off.

2. If the instrument still shuts down, remove the Output assembly.
3. If the instrument still shuts down, replace the Power Supply.
or

If the instrument powers on, but the amber LED continues to blink, replace
the A3 Power Switch assembly.

Symptom; +9, -6, or -5.2 V LEDs not on
These supplies are generated on the YIG Driver Assembly.

Troubleshoot using the Power Supply vs. Assembly Matrix that begins on
page 1-21.

1. At P112 of the Motherboard, ensure the YIG Driver Assembly is receiving
the +32, +15, +10, -7, -15 Vdc supplies.

2. If the supplies are present at P112, note in the matrix where each supply is
used.

3. Power down the instrument and remove one of the assemblies that is
biased by the faulty supply.

4. Power the instrument up again and check the faulty supply. If it is still bad,
power down and re-install the first assembly removed.

5. Remove the next assembly and see if that fixes the problem. Continue this
process until the supply functions properly.

6. Replace the last assembly that you removed.

Symptom: +1.95 VD, +1.8 VD LEDs not on

These supplies are generated by voltage regulators on the A31 Motherboard.
Troubleshoot by checking the following voltages at the A19 Power Supply:

— +3.4 VD, which is regulated down to +1.95 VD

— +2.6 VD, which is regulated down to +1.8 VD

If the supplies are good at the A19 Power Supply, replace the A31
Motherboard.
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Option 008/009 Troubleshooting

Removable flash memory operation requires a license key, a compact flash
drive, and a flash memory card. The flash drive communicates directly to the
A18 CPU through a ribbon cable.

NOTE A flash memory card must be installed for the firmware to report Option
008/009 in the instrument.
1. Verify the flash memory card is installed.
2. Power the instrument on.
3. Check to see if Option 008 or 009 is installed in the instrument, press
Utility > Instrument Info > Diagnostic.
4. Verify the green LED to the right of the A41 Compact Flash Door, on the
instrument rear panel, turns on and off during the instrument boot-up.
5. If the green LED light does not turn on and off or Option 008/009 is not
listed as an installed option,
a. Replace the flash memory card.
b. Repeat steps 2 thru 4.
6. If the green LED light still does not turn on and off or Option 008/009 is
still not listed as an installed option,
a. Replace the A40 Compact Flash Drive.
b. Repeat steps 2 thru 4.
7. If the green LED light still does not turn on and off or Option 008/009 is
still not listed as an installed option,
a. Replace the A18 CPU
b. Run the required performance test for the A18 CPU, see Chapter 4,
“Post-Repair Procedures.”
c. Repeat steps 2 thru 4.
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Self-Tests Txx for the A13 I/Q Multiplexer

A13

Rear Panel

p—

A31 Mother board

—
Power Supply Voltage A31 Motherb(_)ard Minimum Maximum Origin
(vdc) Connector Pins (vdc) (vdc)
+15 P152 - 28 +14.55 +15.45 Main Supply
=15 P152 -3 —15.45 —14.55 Main Supply
+5.2 P152 - 27 +5.04 +5.36 Main Supply
-5.2 P152 -1 -5.36 -5.04 A9 YIG Driver
—52V2 P152 - 26 -5.30 -5.10 A31
Motherboard
+5.2D P151 - 64, 65, 129, +5.04 +5.36 Main Supply
130

100 Power Supply

— If all power supply voltages are good on the A31 Motherboard, replace the

A131/Q Multiplexer.

— If any of the supply voltages are bad on the A31 Motherboard, check the

origin of that supply.
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— If the supply voltage is good at the origin, replace the A31
Motherboard.

— If the supply voltage is bad at the origin, troubleshoot the origin.

101 CAL Source
— Replace the A13 I/Q Multiplexer.

102 Ext In Offset DAC and Switch
— Replace the A13 I/Q Multiplexer

103 Path 1 & 2 and Ext Out
— Replace the A13 I/Q Multiplexer

104 Path 1: Attenuators and Summing Amp
— Replace the A3 I/Q Multiplexer

105 Path 2: Attenuators and Summing Amp
— Replace the AT13 I/Q Multiplexer

106 DC-Couple Mode, CW bias DAC, Course+Fine DAC
— Replace the A13 1/Q Multiplexer

107 Drift Canceller
— Replace the A13 1/Q Multiplexer

108 1Q Polarity Switch
— Replace the A13 I/Q Multiplexer

109 RMS to DC Converter
— Replace the A13 1I/Q Multiplexer.

110 Not Used
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111 Wideband Path Test
Use an oscilloscope to check A13 1/Q Multiplexer output.

1.
2.

Disconnect the cable from A13J10.

Probe A13J10 while executing self test 111, for a square wave, 300 ms at
+0.7V and 300 ms at -0.7V.

— If a square wave is not present on A13J10, replace the A13 1/Q
Multiplexer board.

— If a square wave is present at A13J10, continue to step 3.

3. Reconnect the cable to A13J10.

Disconnect the cable from A31J1052.

5. Probe A31J1052 while executing self test 111, for a square wave on the

center pin, 300 ms at +0.7V and 300 ms at -0.7V.

— If a square wave is not present on A31J1052, replace the W132
cable.

— If a square wave is present at A31J1052, replace the A8 Output
board.

Disconnect the cable from A13J9.

Probe A13J9 while executing self test 111, for a square wave, 300 ms at
+0.7V and 300 ms at -0.7V.

— If a square wave is not present on A13J9, replace the A13 1/Q
Multiplexer board.

— If a square wave is present at A13J9, continue to step 3.
Disconnect the cable from A31J1053.

9. Probe A31J1053 while executing self test 111, for a square wave on the

center pin, 300 ms at +0.7V and 300 ms at -0.7V.

— If a square wave is not present on A31J1053, replace the W131
cable.

— If a square wave is present at A31J1053, replace the A8 Output
board.

E8257D/67D, E8663D PSG Signal Generators Service Guide 1-41



Troubleshooting
Troubleshooting Assembly-Level Problems

Self-Tests 2xx: Ab Sampler Self-Test Errors

_J L
A5 Sampler
J6 J3 J1
% | P1 | P2 | | P3 | i |
[ [ [ P21t ||

P22 || P23
| A31 Motherboard

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification, troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+32 P22-7 +31.04 +32.96 Main Supply
+15 P22-6, 21 +14.55 +15.45 Main Supply
-15 P22-2,17 -14.55 -15.45 Main Supply
+5.2 P22-14,29 +5.04 +5.37 Main Supply
+9 P22-5,20 +8.82 +9.18 YIG Driver

200 Power Supply

1. If the supply voltages are good on the connector pins indicated, replace
the A5 Sampler.

2. If the supply voltages are bad on any of the connector pins indicated,
check the origin of the supply.

3. If the supply voltages are good at the origin, replace the A31 Motherboard.
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4. If the supply voltages are bad at the origin, troubleshoot the problem
using that assembly’s troubleshooting procedure.

201 Tuning + Bias Test

1. Turn power off and remove the A5 Sampler and connect a signal analyzer
to the A5 Sampler J1 input cable on the A31 Motherboard.

2. Turn the signal generator on and check for the presence of a 1 GHz signal
at the level of 0 dBm.

3. If the signal is good on the cable connector J1, replace the A5 Sampler.

4. If the signal is bad, remove the A7 Reference and ohm the cable between
the center pins (a short should occur) and between the center pins and
shielding (an open should occur) of J3 on the A7 Reference and J1 on the
A5 Sampler.

5. If an open is measured between the center pins or a short between center
pins and the shielding, replace the cable.

6. If the cable is good, replace the A7 Reference.

202 Coarse Loop Detector
1. Replace the A5 Sampler

203 YO Loop Detector

1. With power on carefully remove the A5 Sampler, connect a signal analyzer
to J3 on the A31 Motherboard. Set the signal generator to 8 GHz CW then
check for an 8 GHz signal at a power level greater than or equal to -7 dBm
on J3.

2. If the J3 signal is bad, troubleshoot the A29 20 GHz Doubler using the
procedure in the RF path section. If the J3 signal is good, go to the next
step.

3. Connect the signal analyzer to the A6 Frac-N VCO signal on the J6
connection on the A31 Motherboard. With the signal generator set to 8
GHz CW, the A6 Frac-N signal should be at a frequency of 593.75 MHz
and at a power level of +7 dBm.

4. If the signal is good, replace the A5 Sampler, if the signal is bad go to the
A6 Frac-N troubleshooting procedure.
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Self-Tests 3xx: A7 Reference (Standard) Self-Test Errors (For
instruments with serial prefixes < US4805/MY4805)

A7 Reference

J1

Lp ) L_P2__ | [P |
[ P41 ||

A31 Motherboard

—$

Pa2 | P43 | [

Before proceeding to the reported self-test error code, check the following
voltages. If any of the voltages are out of specification, troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+32 P102-7 +31.04 +32.96 Main Supply
+15 P102-6, 21 +14.55 +15.45 Main Supply
-15 P102-2,17 -14.55 -15.45 Main Supply
+5.2 P102-14, 29 +5.04 +5.37 Main Supply
+9 P102-5, 20 +8.82 +9.18 YIG Driver

300 1 GHz Detector

1. Check and remove any connection to the 10 MHz external reference on the
rear panel.

2. If the signal generator continues to fail self-test, replace the A7
Reference.
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301 Tuning Voltage

1. Replace the A7 Reference.

Self-Tests 4xx: A8 Output Self-Test Errors (E8267D only)

v |-
A8 Output
J6 J5  J4
% P P2 | [L_Ps é é
[ [ P51 ] P52 | P53
A31 Motherboard
Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification, troubleshoot the supply
problem first.
Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+15 P52-6, 21 +14.55 +15.45 Main Supply
=15 P52-2,17 —15.45 —14.55 Main Supply
+5.2 P52-14,29 +5.04 +5.36 Main Supply
+9 P52-5,20 +8.82 +9.18 YIG Driver
) P52-3,18 -6.12 -b.88 YIG Driver
400 Lowband Ground and PTAT Test
— Replace A8 Output.
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401 Prelevel Loop Test
1. With the signal generator powered up, carefully remove the A8 Output.
2. Set the signal generator to 3 GHz CW.

3. Using a spectrum analyzer measure the A6 Frac-N RF output at J4 of the
A8 Output.

The signal at J4 should be at 3 GHz and >0 dBm.

— If the signal is not present, or is not at the correct level, replace the
A6 Frac-N.

— If the signal is present, replace the A8 Output.

WARNING Do not re-install the A8 Output with the signal generator turned on, or
serious damage to the signal generator can result.
402 Quadrature DAC Test
— Replace the A8 Output.
403 VBLO Test
— Replace the A8 Output.
404 Marble Test
1. Measure the Q signal from the A13 I/Q Multiplexer:
a. Disconnect the cable from J1052 A31 Motherboard and connect it
to a DVM.
b. Set the CW frequency to 2 GHz.
c. Turn on the I/Q modulation, and make the @ offset the active
function:
1. Press the I/Q hardkey.
2. Select1/Q On > I/Q Adjustments > I/Q Adjustments On > Q
Offset
d. As you rotate the RPG, the voltage displayed on the DVM should
vary from approximately +0.25 Vdc for an offset of 50%, to
approximately —0.25 Vdc for an offset of —50%.
If the signal is bad, check it at J10 of the A13 I/Q Multiplexer.
— If the signal is bad at J10, refer to the A13 I/Q Multiplexer
troubleshooting, on page 39.
— If the signal is good at J10, change the cable.
2. Measure the | signal from the A13 1/Q Multiplexer:
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a. Reconnect the cable removed in Step 1

b. Disconnect the cable from J1053 A31 Motherboard and connect it

to the DVM.

c. Leave the I/Q modulation on, and make the | offset the active

function.

d. As you rotate the RPG, the voltage displayed on the DVM should

vary from approximately +0.25 Vdc for an offset of 50%, to
approximately —0.25 Vdc for an offset of —50%.

If the signal is bad, check it at J9 of the A13 1/Q Multiplexer.

— If the signal is bad at J9, refer to the A13 I/Q Multiplexer
troubleshooting, on page 39.
— If the signal is good at J9, change the cable.

3. If both the | and Q signals are good, reconnect the cable removed in Step 2

Check the signals at the A8 Output board.
a. At J53-8, repeat the Q offset check in Step 1
— If the signal is good, replace the A8 Output board.

— If the signal is bad, replace the A31 Motherboard.
b. At J53-19, repeat the | offset check in Step 2

— If the signal is good, replace the A8 Output board.
— If the signal is bad, replace the A31 Motherboard.

405 Gain Adjustment Test
— Replace the A8 Output.

406 Prelevel Bypass Test
— Replace the A8 Output.

407 Switched Filters Test
— Replace the A8 Output.

408 ALC Reference DAC Test
— Replace the A8 Output.

409 ALC Modulation Test
— Replace the A8 Output.

410 Burst Mod Driver Test
— Replace the A8 Output.
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411 ALC Detector Test
— Replace the A8 Output.
412 Het Band Test

Measure the 1 GHz signal from the A7 Reference board:
1. Turn on the signal generator.
2. Set CW =200 MHz.
3. Using a spectrum analyzer, probe P51-19.
There should be a 1 GHz signal, that is >-30 dBm.
— If the signal is good, replace the A9 Output.
— If the signal is not good, run the A7 self-tests.

Self-Tests bxx: A9 YIG Driver Self-Test Errors

J3 J4 Jg J5

\| /

o E;PT:Q ' —::T

A9 YIG Driver

I ] —

I J1 I ?_/—y J2

’—/ P111 | [ [ P2 |
A31 Motherboard
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Before proceeding to the reported self-test error code, check the following
voltages. If any are out of specification, troubleshoot the supply problem first.

Supply Connector Pins Minimum Maximum Origin
Voltage Value Value
(vdc) (vdc) (vdc)
+32 P112-6 +31.04 +32.96 Main Supply
+15 P112-5,30 +14.55 +15.45 Main Supply
-15 P112-4,29 -14.55 -15.45 Main Supply
+5.2 P112-3,28 +5.04 +5.37 Main Supply
+10 P112-15,16, 40 +10 +10.4 Main Supply
-7 P112-11,12,13,14,38 -6.86 -7.14 Main Supply
+5.2 Digital high P111-64, 65,129,130 +5.04 +5.36 Main Supply
+3.4 Digital Low P111-60, 67, 62, 63, 125, 126, 127,128 +3.29 +3.5 Main Supply

A9 YIG Driver Output Voltages

If any of the following voltages are out of specification, replace the A9 YIG

Driver:
Supply Voltage Connector Pins Minimum Value Maximum Value
(vdc) (vdc) (vdc)
+9 P112-17,18, 42 +8.82 +9.18
-5.2 P112-1,2, 26, 27 -5.1 -5.3
-6 P112-19, 44 -5.88 -6.12

600 Post Regulator
— Replace the A9 YIG Driver.

601 DACs

— Replace the A9 YIG Driver.

602 PLL Interface

1. Remove the cable that goes from the A5 Sampler to J4 on the A9 YIG

Driver.

2. Loop self-test 602, and use an oscilloscope to measure the voltage on J4.
The voltage should pulse to +10 Vdc.

— If the voltage is +10 Vdc, replace the A9 YIG Driver.

— If the voltage on J4 is bad, replace the A5 Sampler.
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603 FM Driver

1. Remove the cable that goes from the A6 Frac-N to J3 on the A9 YIG
Driver.

2. Loop self-test 603, and use an oscilloscope to measure the voltage on J3.
The voltage should be approximately -1.3 Vdc.

— If the voltage is approximately -1.3 Vdc, replace the A9 YIG Driver.
3. If the voltage is bad at J3, check it entering the A6 Frac-N at P31-11.

The voltage on J3 originates on the A11 Pulse/Analog Modulation
Generator and passes through the A6 Frac-N.

— If the voltage is good entering the A6 Frac-N, troubleshoot the
AG Frac-N.

— If the voltage is bad at P31, troubleshoot the A11 Pulse/Analog
Modulation Generator.

604 Sweep DACs
— Replace the A9 YIG Driver.
605 Sweep Lock

1. Using an oscilloscope with high input impedance, measure the center pin
of J9 on the A9 YIG Driver.

Source Setup Oscilloscope Setup
Start: 5 GHz 10 ms/div

Stop: 10 GHz 5V/div

Sweep: Freg 1MQ

Sweep Time:  Auto

Sweep Repeat: Continuous

A positive and negative going signal should be present.

— If the signal is present at J9, replace the A9 YIG Driver.

2. If the signal is not present at J9, measure the center pin of J1032 on the
motherboard.

— If the signal is present, replace the cable.

— If the signal is not present, replace the A6 Frac-N.
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) [
A6 Frac-N
J2 A Je
% P 2| |[ra] H é
[ [ P31 | P32 | P33
| A31 Motherboard
Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification, troubleshoot the supply
problem first.
Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+32 P32-7 +31.04 +32.96 Main Supply
+15 P32-6, 21 +14.55 +15.45 Main Supply
-15 p32-2,17 -14.55 -15.45 Main Supply
+5.2 P32-14,29 +5.04 +5.37 Main Supply
+9 P32-5, 20 +8.82 +9.18 YIG Driver
-5.2 P32-4,19 -5.1 -5.3 YIG Driver
-6 P32-3,18 -5.88 -6.12 YIG Driver
700 Ref Voltage
— Replace the A6 Frac-N.
701 Loop Gain
— Replace the A6 Frac-N.
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702 Tuning Voltage

1. Using an oscilloscope, check 10 MHz Synthesis line on P33-15. The signal
period should be 100 ns with an amplitude of approximately 3V ,,.

— If the signal is good, replace the A6 Frac-N.

2. If the signal is bad, turn the signal generator power off, remove the A6
Frac-N, and measure the signal at P33-15 again.

— If the signal is good, replace the A6 Frac-N.
3. If the signal is still bad, measure P41-5 on the A7 Reference.

— If the signal is good at P41-5, replace the A31 Motherboard.
— If the signal is bad at P41-5, replace the A7 Reference.

703 Output Voltage

1. Using an oscilloscope, check 10 MHz Synthesis line on P33-15. The
signal period should be 100 ns with an amplitude of approximately 3V,,,.

— If the signal is good, replace the A6 Frac-N.

2. If the signal is bad, turn the signal generator power off, remove the A6
Frac-N, and measure P33-15 again.

— If the signal is good, replace the A6 Frac-N.
3. If the signal is still bad, measure P41-5 on the A7 Reference.

— If the signal is good at P41-5, replace the A31 Motherboard.
— If the signal is bad at P41-5, replace the A7 Reference.

704 Filter Test

1. Refer to Table 1-13, and check J1 on the A6 Frac-N:

. Turn the signal generator on and remove the A6 Frac-N.

a
b. Set the signal generator to the first center frequency.

o

Use an extender board cable to connect a spectrum analyzer to J1.

d. Tune the spectrum analyzer to the first J1 frequency, and check for
the correct power.

e. Repeat Step d for the remaining frequencies.
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— If all the signals at J1 are good, continue with Step 3.

Table 1-13
Center Frequency J1 Frequency Power at J1
(GHz) (GHz) (dBm)
0.300 4771
0.500 7.969
0.750 5.977
> -6
1.25 4.976
2.0 7.969
3.0 5.977
2. If any signal measured in Step 1 is bad, check the signal out of the

A6 Frac-N output port on the A29 20 GHz Doubler.
— If the signal out the A29 20 GHz Doubler is good, replace the cable.

— If the signal out the A29 20 GHz Doubler is bad, replace the A29 20
GHz Doubler.

If all of the signals at J1 are good, turn the signal generator off and
reinstall the A6 Frac-N.

Check J4 at the A8 Output (shown on page 79):
a. Power the signal generator on and remove the A8 Output.
b. Use an extender cable to connect a spectrum analyzer to J4.

c. Tune the spectrum analyzer to the first frequency in column one of
Table 1-13, and check for approximately +10 dBm.

— If an RF signal is present on J4, replace the A8 Output.

— If an RF signal is not present on J4, replace the A6 Frac-N.

705 F/2 Test

1.

Using an oscilloscope, check the 10 MHz Synthesis line on P33-15. The
signal period should be 100 ns with an amplitude of approximately 3V,

— If the signal is good, replace the A6 Frac-N.

If the signal is bad, turn the signal generator power off, remove the A6
Frac-N, and measure P33-15 again.

— If the signal is good, replace the A6 Frac-N.

If the signal is still bad, measure P41-5 on the A7 Reference.

— If the signal is good at P41-5, replace the A31 Motherboard.
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— If the signal is bad at P41-5, replace the A7 Reference.

706 FM Path Test
1. Using an oscilloscope, check P31-22 (FM_On_H):
a. Loop self-test 706
b. Check for a TTL transition from 0 Vdc to +5 Vdc.

— If the signal is not present, refer to A5 Sampler
troubleshooting.

2. If the signal is present, check P31-11 (FM):
a. Loop self-test 706.
b. Check for a 0 to 3.3 Vdc transition.
— If the signals is present, replace the A6 Frac-N.

— If the signal is not present, refer to A11 Pulse/Analog
Modulation Generator troubleshooting.

707 Sweep Phase Detector Test
1. Replace the A6 Frac-N.

Self-Tests 7xx: A45 Frac-N Self-Test Errors (option UNY)

720 Ref Voltage Test
— Replace the A45.

721 1 GHz Input Test

Disconnect the cable W155 from the Frac-N A45J4 and connect to a signal
analyzer. Check for T GHz and its power, approximately O dBm.

— If the signal is present, replace A4b.

— If the signal is not present, replace W155 or A46.
722 Open Loop VCO Test

— Replace the A45.

723 Open Loop F/2 Test
— Replace the A45.

724 Close Loop VCO Test
— Replace the A45.
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725 Low Band Filter Test

— Re

J303 J302

place the A4b.

J301

J203 J202  J201

J304

J4 J5

J3

A10 ALC

J

—

’—1

P121

A31 Motherboard

P122 I__|

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification, troubleshoot the supply
problem first.

Supply Connector Pins Minimum Maximum Origin
Voltage Value Value
(vdc) (vdc) (vdc)
+32 P122-4 +31.04 +32.96 Main Supply
+15 P122-28 +14.55 +15.45 Main Supply
-15 P122-3 -14.55 -15.45 Main Supply
+5.2 P122-2,27 +5.04 +5.37 Main Supply
-5.2 P122-1,26 +5.30 +5.10 YIG Driver
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Supply Connector Pins Minimum Maximum Origin
Voltage Value Value
(vdc) (Vdc) (vdc)
+5.2 Digital high P121-64, 65, 129,130 +5.04 +5.36 Main Supply
+3.4 Digital Low | P121-60, 67, 62, 63, 125,126,127, 128 +3.29 +3.5 Main Supply

900 Power Supply
— Replace the 10 ALC assembly.

901 Detector Test
1. Using a digital voltmeter, check J3 for approximately -0.29 Vdc:
a. Turn the signal generator’s RF power on.

b. Set the frequency to 10 GHz and the RF power level to +20 dBm,
ALC off.

c. Disconnect the cable from J3 of the A10 ALC (W15) and connect the
cable to the voltmeter.

— If the signal is not present, refer to highband RF loop
troubleshooting.

— If the signal is present, replace the A10 ALC.

902 Detector Level to ALC Ref
1. Using a digital voltmeter, check J5 for -2.3 Vdc:
a. Turn the signal generator’s RF power on.

b. Set the frequency to 1 GHz and the RF power level to +20 dBm, ALC
off.

c. Disconnect the cable from J5 of the A10 ALC (W14) and connect the
cable to the voltmeter.

— If the signal is not present, refer to lowband RF loop
troubleshooting.

2. If the signal is present, check J3 for -0.29 Vdc:
a. On the signal generator, change the frequency to 10 GHz.

b. Disconnect the cable from J3 of the A10 ALC (W15) and connect the
cable to the voltmeter.

— If the signal is not present, refer to highband RF loop
troubleshooting.

— If the signal is present, replace the A10 ALC.
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903 Level Test
1. Using a digital voltmeter, check J3 for -0.29 Vdc:
a. Turn the signal generator’s RF power on.
b. Set the frequency to 10 GHz and the RF power level to +20 dBm.

c. Disconnect the cable from J3 of the A10 ALC (W15) and connect the
cable to the voltmeter.

— If the signal is not present, refer to highband RF loop
troubleshooting.

— If the signal is present, replace the A10 ALC.
904 Scalar Mod Pulse
— Replace the AT0 ALC.

905 ALC Mod Test
— Replace the AT0 ALC.

906 Scan Mod Test
— Replace the AT0 ALC.
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Self-Tests 10xx: A7 Reference (Option UNR/UNX and Instruments
with Serial Prefixes >= US4805/MY4805) Self-Test Errors

A7 Reference (Option UNR/UNX and Instruments
with Serial Prefixes >US4805/MY4805)

J104 J105 J100

1 [ 4%
ﬁ ﬁ ao01 | [ o2 | [ J103 |

i [ Pa1 || Pa2 || P43
A31 Motherboard

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+15 P42-6, 21 +14.55 +15.45 Main Supply
-15 P42-2,17 -14.55 -15.45 Main Supply
+9 P42-5, 20 +8.82 +9.18 YIG Driver

1000 Power Supply

— Replace the A7 Reference.

1001 10 MHz Test

1. Using an oscilloscope, check P41-2 for a 10 MHz signal greater than 1.12
Vp_p- If the signal is present, replace the A7 Reference.

2. If the signal is not present, the problem could be the 10 MHz Reference or
the signal path from the 10 MHz Reference.
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3. Check the 10 MHz reference oscillator output signal.

a.

If the 10 MHz signal is not present on the output port, measure the
10 MHz power supply voltages on the rear panel interface board.
The following voltages should be observed:

Pin 1 ground
Pin 2 +12V
Pin 3 ground

Pin 4 a positive DC voltage around +3.8V should be present (oven
cold raw voltage may vary).

If the power supply voltages are good, replace the 10 MHz
reference.

If the power supply voltages are bad, replace the rear panel
interface board.

4. If the 10 MHz signal is present out of the reference oscillator, but not on
the A31 mother board at P41-2, reconnect the cable going to the 10 MHz
signal.

a.

b.

C.

Measure the end of the cable going to the A31 mother board at
J1041.

If the signal is bad, replace the cable.

If the signal is good, go to Step 5.

5. Measure the ohmic resistance between the J1041 center pin and P41-2
and the J1041 center pin to ground.

a.

c.
d.

If the trace is open or shorted to ground, replace the A31 mother
board.

If the J1041 is not shorted to ground and the J1041 to P41-2 is not
open, remove the A7 board and measure P41-2.

If the signal is now present, replace the A7 board.

If the signal is still missing, replace the A31 mother board.

1002 1 GHz Test

— Replace the A7 Reference.
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The A18 CPU self-test verifies the presence of the supplies listed. These
supplies are not checked during the turn-on check and are not necessary for
the turn-on check to pass.

1. After running self-test, View Details and see which supply failed.

2. If the 10 VRef has failed, replace the A18 CPU. The 10 VRef is generated
on the A18 CPU and used for the ADC circuit.

3. For a self-test failure other than the 10 VRef, measure the appropriate
connector pin listed in the following table.

Connector P223 Supply Voltage Voltage Range
Pin 1 -5.2Vdc -52+1Vdc
Pin 17 -6 Vdc -6+.12Vdc
Pin 18 +9Vdc +9+.18Vdc
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4. If the voltages are present on the A31 Motherboard, turn power off,
remove the A18 CPU and inspect the connector. If the pins look good,
replace the A18 CPU.

5. If a supply voltage is not present on the connector, measure the
appropriate point listed in the following table:

Connector P112 Supply Voltage Voltage Range
Pin1,2,26,27 -5.2Vdc -52+0.1Vdc
Pin19, 44 -6 Vdc -6+0.12 Vdc
Pin17,18, 42 +9Vdc +9+0.18Vdc

6. If the voltage is present on P112 but not present on P223, replace the A31
Motherboard.

7. If the voltages are not present on P112, troubleshoot the A9 YIG Driver.

Self-Tests 12xx: A26 MID Self-Test Errors (E8257D)

J33
(-G @ E
[ = ]
[ 710 ] E
A26 MID (E8257D) i
[ —e [z ]
[ P ]

A31 Motherboard

\

Before proceeding to the reported self-test error code, check the following
voltages in. If any of these voltages are out of specification, troubleshoot the
supply problem first.
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Supply E8257D All Other Models Minimum Maximum Origin
Voltage Connector Connector Value Value
(vdc) Pins Pins (vdc) (vdc)
+32 P201-11 P201-1 +31.04 +32.96 Main Supply
+15 P201-12,13, 14 P201-2,3,4 +14.55 +15.45 Main Supply
-15 P201-21, 22 P201-11,12 -15.45 -14.55 Main Supply
+5.2 P201-7,8,9,10, 23, 24,25, | P201-13,14,15,16,17, | +b.04 +5.36 Main Supply
26, 27,28 18

+10 P201-15,16,17,18,19,20 | P201-5,6,7,8,9,10 +9.7 +10.3 Main Supply
+8 P201-39 P201-29 +7.5 +8.5 MID
-7 P201-40, 43, 56 N/A -7.21 -6.79 Main Supply
-5.2 P201-41, 42 P201-31, 32 -5.30 -5.10 YIG Driver
+b.2 Digital high | P201-33 P201-23 +5.04 +5.36 Main Supply
+3.4 Digital Low | P201-34 P201-24 +3.3 +3.5 Main Supply

1200 Power Supply

1.
2.

Press View Test Info and highlight Self Test 1200. Press View Details.

From the displayed self-test results, determine which supply or supplies

failed.

Refer to the following table; disconnect one microcircuit at a time and run

self-test 1200.

Microcircuit A26 MID +12V | +8V | +6.5V |+3.5V | -3V
Connector

A30 Modulation Filter | J31 v v

A29 20 GHz Doubler | J32 v v

A27 40 GHz Doubler | J33 v

A36 Quadraplier J34 v v v

— If the test passes after disconnecting one or more microcircuits,
replace the microcircuit.

— If self-test still fails after disconnecting all the microcircuits,
replace the A26 MID.

1201 Mod Filter

1. Disconnect the cable between the A23 Lowband Coupler/Detector and the
A30 Modulation Filter, and connect a spectrum analyzer to the cable.
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2. Tune the source across the lowband frequencies (250 kHz to 3.2 GHz) and
record the lowest power level.

3. Disconnect the cable coming from the A29 20 GHz Doubler, and connect
the spectrum analyzer to this cable.

4. Tune the source across the A29 20 GHz Doubler band of frequencies (3.2
GHz to 20 GHz) and record the lowest power level.

5. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If the power level in both paths is good, replace the A30 Modulation
Filter.

— If the power level in either path is bad, troubleshoot that path.

— If the power level in both paths is bad, check the signal levels out of
the A28 YIG Oscillator.

1202 A29 20 GHz Doubler

1. Disconnect the cable between the A28 YIG Oscillator and the A29 20 GHz
Doubler, and connect a spectrum analyzer to the cable.

2. Tune the source frequency across the A28 YIG Oscillator range (3.2 GHz to
10 GHz) noting the lowest power level.

3. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If the power level is good, replace the A29 20 GHz Doubler.
— If the power level is bad, replace the A28 YIG Oscillator.

1203 40 GHz Doubler (Option 540)

1. Disconnect the 0 to 20 GHz cable between the A30 Modulation Filter and
the A27 40 GHz Doubler, and connect a spectrum analyzer to the cable.

2. Tune the source from 250 kHz to 20 GHz, and record the lowest power
level.

3. Disconnect the 10 to 20 GHz cable that comes from the A30 Modulation
Filter, and connect the spectrum analyzer to this cable.

4. Tune the source from 20 GHz to 40 GHz, recording the lowest power level.

5. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If both power levels are good, replace the A27 40 GHz Doubler.

— If either power level is bad, troubleshoot the path.
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1204 RF Path

This test checks for a dc voltage on the A10 ALC from the A23 Lowband
Coupler/Detector and
A24 Highband Coupler and A25 Highband Detector.

1. Connect a spectrum analyzer to the RF output of the signal generator.

2. Turn the RF power on and verify the presence of an RF signal on the
output.

— If no RF signal is present, troubleshoot the RF path problem (see
“Troubleshooting the RF Path” on page 106).

3. If an RF signal is present on the RF output, set the signal generator to 4
GHz and 0 dBm.

4. Measure the dc voltage on the cable going to J3 of the A10 ALC. The
signal should be > -600 mV.

— If the signal at J3 is good, go to step 6.

5. If no dc signal is present on the cable to J3, check the output at the
highband detector.

— If the signal is good at the detector, replace the cable.

— If no signal is present at the output of the highband detector,
replace the highband detector.

6. If the signal at J3 is good, set the signal generator’s frequency to <1 GHz,
the power to 0 dBm, and measure the dc voltage on the cable going to J5
on the A10 ALC.

— If the dc voltage is -5.25 Vdc, replace the A10 ALC.

7. If other dc voltages are present, check for dc voltage on the output of the
lowband detector.

— If adc voltage is present, replace the cable.

— If no dc voltage is present, replace the lowband detector.

1205 LB Pulse Mod

Lowband Pulse On

1. Disconnect the cable from J5 of A10 ALC, and connect the cable to a DVM
(this is the lowband detector output).

2. On the signal generator, set the following:

Center Frequency: 3 GHz
Power: +20 dBm
Pulse Modulation: On
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Period: 40s
Pulse Width: 10 ns
RF: On

3. The voltage measured by the DVM should be approximately OV. If it is not,
use an oscilloscope to view P131-6 of the A31 Motherboard (this is the
pulse signal out of the A11 Pulse/Analog Modulation Generator).

Change the pulse period to 1 ms and the pulse width to 500 us.

— If the pulse is not present, perform the A11 Pulse/Analog
Modulation Generator self-test, and follow the troubleshooting
procedure.

4. If pulse modulation is working, perform the A8 Output self-test.

— If the self-test passes, refer to “Troubleshooting the RF Path” on
page 106, and check the lowband path.

— If the self-test fails, refer to the A8 Output test troubleshooting.

Lowband Pulse Off

1. Disconnect the cable from J5 of A10 ALC, and connect the cable to a DVM
(this is the lowband detector output).

2. On the signal generator, set the following:

Center Frequency: 3 GHz
Power: +20 dBm

Pulse Modulation: On
Period: 40s

Pulse Width: 39.9s

RF: On

3. The voltage measured by the DVM should be approximately —2.2 V. If it is
not, use an oscilloscope to view P131-6 of the A31 Motherboard (this is
the pulse signal out of the A11 Pulse/Analog Modulation Generator).

Change the pulse period to 1 ms and the pulse width to 500 us.

— If the pulse is not present, perform the A11 Pulse/Analog
Modulation Generator self-test, and follow the troubleshooting
procedure.

4. If pulse modulation is working, perform the A8 Output self-test.

— If the self-test passes, refer to “Troubleshooting the RF Path” on
page 106, and check the lowband (<3.2 GHz) path.

— If the self-test fails, refer to the A8 Output test troubleshooting.
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1208 Quadraplier

1. If the power supplies +15V, =15V, -3V, -5.2V, +6.5V, +3.5V, or -3V fail, refer
to the table on page 62, and check the supplies used by the A35 1/Q
Modulator as they leave A26 MID connector.

If the signals are good at the A26 MID connector, replace the A36
Quadraplier.

2. If the TC902, TC956 or any of the drain currents fail (test indexes 6 through
24), replace the A36 Quadraplier.

3. If self-test 20-40 GHz Prelevel, index 25, fails:
a. On the signal generator, set the following:

Center Frequency: 30 GHz
Power: —20 dBm
RF: On

b. Remove the cable from J6 of the Quadraplier Bias Board and
connect it to a DVM.

c. The signal should measure approximately +5.2 Vdc.
1. If the signal is bad, troubleshoot the RF path.
2. If the signal is good, replace the A36 Quadraplier.
4, If self-test 20-40 GHz Prelevel, index 26, fails:
a. On the signal generator, set the following:

Center Frequency: 45GHz
Power: —20 dBm
RF: On

b. Remove the cable from J7 of the Quadraplier Bias Board and
connect it to a DVM.

c. The signal should measure approximately +5.4 Vdc.
1. If the signal is bad, troubleshoot the RF path.
2. If the signal is good, replace the A36 Quadraplier.
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Self-Tests 12xx: A26 MID Self-Test Errors (E8267D)

A31 Motherboard
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Before proceeding to the reported self-test error code, check the following
voltages in. If any of these voltages are out of specification, troubleshoot the

supply problem first.

Supply E8267D All Other Models Minimum Maximum Origin
Voltage Connector Connector Value Value
(vdc) Pins Pins (vdc) (vdc)
+32 P201-11 P201-1 +31.04 +32.96 Main Supply
+15 P201-12,13, 14 P201-2,3,4 +14.55 +15.45 Main Supply
-15 P201-21, 22 P201-11,12 -15.45 -14.55 Main Supply
+5.2 P201-7,8,9,10,23, 24,25, | P201-13,14,15,16,17, | +b.04 +5.36 Main Supply
26, 27,28 18

+10 P201-15,16,17,18,19,20 | P201-5,6,7,8,9,10 +9.7 +10.3 Main Supply
+8 P201-39 P201-29 +7.5 +8.5 MID
-7 P201-40, 43, 56 N/A -7.21 -6.79 Main Supply
-5.2 P201-41, 42 P201-31, 32 -5.30 -5.10 YIG Driver
+5.2 Digital high | P201-33 P201-23 +5.04 +5.36 Main Supply
+3.4 Digital Low | P201-34 P201-24 +3.3 +35 Main Supply

1200 Power Supply

1. Press View Test Info and highlight Self Test 1200. Press View Details.
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2. From the displayed self-test results, determine which supply or supplies
failed.

3. Refer to the following table; disconnect one microcircuit at a time and run
self-test 1200.

Microcircuit A26 MID +12V | +8V | +9V +5.2V | -5.2V
(E8267D) Connector

A30 Modulation Filter J31 v v v 4
A29 20 GHz Doubler J32 v v v v
A27 40 GHz Doubler J36 v v v
A35 3-20 GHz 1Q Modulator J34 v v v v v
A37 Upconverter J3b 4 v v 4

— If the test passes after disconnecting one or more microcircuits,
replace the microcircuit.

— If self-test still fails after disconnecting all the microcircuits,
replace the A26 MID.

1201 Mod Filter

1. Disconnect the cable between the A23 Lowband Coupler/Detector and the
A30 Modulation Filter, and connect a spectrum analyzer to the cable.

2. Tune the source across the lowband frequencies (250 kHz to 3.2 GHz) and
record the lowest power level.

3. Disconnect the cable coming from the A29 20 GHz Doubler, and connect
the spectrum analyzer to this cable.

4. Tune the source across the A29 20 GHz Doubler band of frequencies (3.2
GHz to 20 GHz) and record the lowest power level.

5. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If the power level in both paths is good, replace the A30 Modulation
Filter.

— If the power level in either path is bad, troubleshoot that path.

— If the power level in both paths is bad, check the signal levels out of
the A28 YIG Oscillator.

1202 A29 20 GHz Doubler

1. Disconnect the cable between the A28 YIG Oscillator and the A29 20 GHz
Doubler, and connect a spectrum analyzer to the cable.
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2. Tune the source frequency across the A28 YIG Oscillator range (3.2 GHz to
10 GHz) and record the lowest power level.

3. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If the power level is good, replace the A29 20 GHz Doubler.
— If the power level is bad, replace the A28 YIG Oscillator.

1203 40 GHz Doubler

1. Disconnect the 13.3 to 18 GHz cable between the A29 20 GHz Doubler
and the A27 40 GHz Doubler, and connect a spectrum analyzer to the
cable.

2. Determine the expected levels using the tools described in
“Troubleshooting RF Power Levels” on page 106, and compare them to the
measured levels.

— If both power level is good, replace the A27 40 GHz Doubler.

1204 RF Path

This test checks for a dc voltage on the A10 ALC from the A23 Lowband
Coupler/Detector and
A24 Highband Coupler and A25 Highband Detector.

1. Connect a spectrum analyzer to the RF output of the signal generator.

2. Turn the RF power on and verify the presence of an RF signal on the
output.

— If no RF signal is present, troubleshoot the RF path problem (see
“Troubleshooting the RF Path” on page 106).

3. If an RF signal is present on the RF output, set the signal generator to 4
GHz and 0 dBm.

4. Measure the dc voltage on the cable going to J3 of the A10 ALC. The
signal should be approximately -0.3 Vdc.

— If the signal at J3 is good, go to step 6.

5. If no dc signal is present on the cable to J3, check the output at the
highband detector.

— If the signal is good at the detector, replace the cable.

— If no signal is present at the output of the highband detector,
replace the highband detector.

6. If the signal at J3 is good, set the signal generator’s frequency to <1 GHz,
the power to 0 dBm, and measure the dc voltage on the cable going to J5
on the A10 ALC.
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— If the dc voltage is approximately -2.2 Vdc, replace the A10 ALC.

7. If other dc voltages are present, check for dc voltage on the output of the
lowband detector.

— If adc voltage is present, replace the cable.

— If no dc voltage is present, replace the lowband detector.

1205 LB Pulse Mod

Lowband Pulse On

1. Disconnect the cable from J5 of the A10 ALC, and connect the cable to a
DVM (this is the lowband detector output).

2. On the signal generator, set the following:

Center Frequency: 3 GHz
Power: +20 dBm

Pulse Modulation: On
Period: 40s

Pulse Width: 10 ns

RF: On

3. The voltage measured by the DVM should be approximately OV. If it is not,
use an oscilloscope to view P131-6 of the A31 Motherboard (this is the
pulse signal out of the A11 Pulse/Analog Modulation Generator).

Change the pulse period to 1 ms and the pulse width to 500 us.

— If the pulse is not present, perform the A11 Pulse/Analog
Modulation Generator self-test, and follow the troubleshooting
procedure.

4. If pulse modulation is working, perform the A8 Output self-test.

— If the self-test passes, refer to “Troubleshooting the RF Path” on
page 106, and check the lowband path.

— If the self-test fails, refer to the A8 Output test troubleshooting.

Lowband Pulse Off

1. Disconnect the cable from J5 of the A10 ALC, and connect the cable to a
DVM (this is the lowband detector output).

2. On the signal generator, set the following:

Center Frequency: 3 GHz
Power: +20 dBm

Pulse Modulation: On
Period: 40s

Pulse Width: 39.9s

RF: On
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. The voltage measured by the DVM should be approximately —1.8 V. If it is

not, use an oscilloscope to view P131-6 of the A31 Motherboard (this is
the pulse signal out of the A11 Pulse/Analog Modulation Generator).

Change the pulse period to 1 ms and the pulse width to 500 us.

— If the pulse is not present, perform the A11 Pulse/Analog
Modulation Generator self-test, and follow the troubleshooting
procedure.

If pulse modulation is working, perform the A8 Output self-test.

— If the self-test passes, refer to “Troubleshooting the RF Path” on
page 106, and check the lowband (<3.2 GHz) path.

— If the self-test fails, refer to the A8 Output test troubleshooting.

1206 20 GHz 1Q Modulator

1.

If the power supplies +8V AF, +2.5V AF, +9V AFSW, +12V AFSW, +15V
VLIMF, or —15VSWBIAS fail, refer to the table page 67, and check the
supplies used by the A35 I/Q Modulator as they leave the A26 MID
connector.

— If the signals are good at the A26 MID connector, replace the A35
1/Q Modulator.

If the VD724 Doubler, test index 6, fails, replace the A35 I/Q Modulator.
If self-test TC672RF indexes 8, 9, 11, or 12 fail:
a. Remove the cable from J2 of the A29 20 GHz Doubler.

b. While measuring the signal at J2 with a spectrum analyzer, run
self-test 1206. You should see a +20 dBm signal at 5 GHz.

— If the signal is bad, troubleshoot the RF path.

— If the signal is good and TC672RF indexes 8, 11, or 12 have
failed, replace the A35 I/Q Modulator.

— If the signal is good and TC672RF index 9 has failed, you must
also check the 1/Q signals from the A13 I/Q Multiplexer:

1. Remove the cable from J6 (I) of the A35 I/Q
Modulator, and connect it to an oscilloscope.

2. Execute a single 1206 self-test. The signal on the
oscilloscope should pulse to approximately —0.5 Vdc
for approximately 500 ms.

— If the signal is bad, refer to the A13 1/Q
Multiplexer troubleshooting.

3. If the signal is good, reconnect the cable to J6,
remove the cable to J7 (Q), and connect this cable
to the oscilloscope.
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4. Execute a single 1206 self-test. The signal on the
oscilloscope should pulse to approximately
18 millivolts for approximately 500 ms.

— If the signal is bad, refer to the A13 1/Q
Multiplexer troubleshooting.

— If both the | and Q signals are good,
replace the A35 I/Q Modulator.

4. If self-test Quad Loop Integrator fails, replace the A35 I/Q Modulator.

1207 Upconverter

1. If the power supplies +6.5V or +5.2V fail, refer to the table page 67, and
check the supplies used by the A37 Upconverter as they leave the A26
MID connector.

— If the signals are good at the A26 MID connector, replace the A37

Upconverter.

2. If any of the drain currents fail (test indexes 3 through 18), replace the A37
Upconverter.

3. If self-tests ALC (indexes 18 through 32) Vdet (indexes 24 through 26) fail:

a.

On the signal generator, set the following:

Center Frequency: Value at which ACL or Vdet self-test failed (e.g.
20.01 GHz, 28.5 GHz, etc.)

Power: +20 dBm

RF: On

Disconnect A35-J24 and connect a spectrum analyzer to the A35
I/Q Modulator. This is the IF signal to the A37 Upconverter.

For RF signals >20 GHz to 28.5 GHz, the IF signal is mixed with the
LO to produce the downconverted RF signal. The IF signal will range
in frequency from 6.667 GHz to 9.50 GHz with an amplitude of >5
dBm.

— If the signal is bad, troubleshoot the A35 RF path.
— If the signal is good, reconnect A35-J24.

On the A37 Upconverter, disconnect J5 and connect a spectrum
analyzer to the cable coming from the A27 40 GHz Doubler. This is
the LO signal to the A37 Upconverter.

. For RF signals >20 GHz to 28.5 GHz, the IF signal is mixed with the

LO to produce the downconverted RF signal. The LO signal will
range in frequency from 26.667 GHz to 38 GHz and will be four
times the IF frequency. The amplitude of the LO signal should be >5
dBm.

— If the signal is bad, troubleshoot the A35 RF path.
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— If the signal is good, reconnect A37-J5 and replace the A37
Upconverter.

f. For RF signals »28.5 GHz, the IF signal frequency is mixed with the
LO to produce the upconverted RF signal. The IF signal will range in
frequency from 5.73 GHz to 8.82 GHz. The LO signal will range in
frequency from 22.8 GHz to 38.2 GHz and will be four times the IF
frequency. Repeat steps a through e, but with an RF signal >28.5

GHz.

Self-Tests 13xx: ATT Analog/Pulse Modulation Generator Self-Test

Errors

J203

J202

J204  J205

J206

J201

J403

A11 Pulse/Analog Modulation Generator

]

J101

J402

J401

J102

P131

A31 Motherboard

Before proceeding to the reported self-test error code, check the following
voltages. If any of these voltages are out of specification troubleshoot the

supply problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+15 P132-28 +14.55 +15.45 Main Supply
-15 P132-3 -14.55 -15.45 Main Supply
+5.2 P132-2,27 +5.04 +5.37 Main Supply
-5.2 P132-1, 26 -5.3 -5 YIG Driver
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Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+5.2 Digital high P131-64, 65, 129, +5.04 +5.36 Main Supply
130
+3.4 Digital Low P131-60, 61,62,63, | +3.29 +35 Main Supply
125,126,127,128

1300 Power Supply

— Replace the A11 Reference.
1301 Internal Pulse Generator Clock
1. Using an oscilloscope, measure P131-91 for a 10 MHz signal at 3.5 Vpp.

— If the signal is good, replace the A11 Pulse/Analog Modulation
Generator.

2. If the signal is bad, check P41-7.
— If the signal is good on P41-7, replace the A31 Motherboard.
— If the signal is bad on P41-7, replace the A7 Reference.

1302 Output

— Replace A11 Pulse/Analog Modulation Generator.

1303 Voltage Ref DAC

— Replace A11 Pulse/Analog Modulation Generator.

1304 20 GHz Pulse
— Replace A11 Pulse/Analog Modulation Generator.

1305 Not Used

1306 Standard 3 GHz Pulse

— Replace A11 Pulse/Analog Modulation Generator.

1307 High Performance 3 GHz Pulse

— Replace A11 Pulse/Analog Modulation Generator.

1308 Numeric Synthesizer
— Replace A11 Pulse/Analog Modulation Generator.
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1309 Function Generator Channel 1

— Replace A11 Pulse/Analog Modulation Generator.

1310 Function Generator Channel 2

— Replace A11 Pulse/Analog Modulation Generator.

1311 Frequency Modulator

— Replace A11 Pulse/Analog Modulation Generator.

1312 Low Frequency Out

— Replace A11 Pulse/Analog Modulation Generator.

1313 Amplitude Modulation

— Replace A11 Pulse/Analog Modulation Generator.

1314 External 1

— Replace A11 Pulse/Analog Modulation Generator.

1315 External 2
— Replace A11 Pulse/Analog Modulation Generator.

1316 AM Path Loss
— Replace A11 Pulse/Analog Modulation Generator.
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Self-Tests 16xx for the A14 Baseband Generator (Option 601/602)

Al4

A31 Mother board

Power Supply Voltage A31 Motherboard Minimum Maximum Oriain
(Vdc) Connector Pins (Vdc) (vdc) g
+32 P162 - 4 +31.04 +32.96 Main Supply
+15 P162 - 28 +14.55 +15.45 Main Supply
-15 P162 -3 -15.45 -14.55 Main Supply
-5.2Vv2 P162-1,26 -5.36 -5.04 A31
Motherboard
+5.2 P162 - 5,27 +5.04 +5.36 Main Supply
+5.2D P161 - 64, 65,129, 130 +5.04 +5.36 Main Supply
+3.4VD P161 - 60, 67,62,63,125, | +3.30 +3.50 Main Supply
126,127,128
+2.6VD P161 -57,58,59,123,124 | +2.52 +2.68 Main Supply
+1.95VD P161-52,118 +1.89 +2.07 A31
Motherboard
+1.8VD P161 - 55, 56, 120, 121, +1.75 +1.85 A31
122 Motherboard
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1600 Host <-> BBG Comm

— Ifthe +3.4 VD, +2.6 VD, and +1.9 VD supply voltages are good on the A31
Motherboard, replace the AT14 Baseband Generator.

— Ifthe +3.4 VD or +2.6 VD supply voltages are bad on the A31 Motherboard,
check the origin of the supply.

— If the supply voltage is good at the origin, replace the A31
Motherboard.

— Ifthe supply voltage is bad at the origin, troubleshoot the A19 Power
Supply.

— Ifthe +1.9 VD supply voltage is bad on the A31 Motherboard, check the
+3.4 VD supply at the A19 Power Supply.

— Ifthe +3.4 VD supply is good at the A19 Power Supply, replace the
A31 Motherboard.

— Ifthe +3.4 VD supply is bad at the A19 Power Supply, troubleshoot
A19 Power supply.

1601 Apps 1 <-> Apps 2 Comm

— Ifthe +1.8 VD supply voltage is good on the A3T Motherboard, replace the
A14 Baseband Generator

— Ifthe +1.8 VD supply voltage is bad on the A31 Motherboard, check the
+2.6 VD supply at the A19 Power Supply.

— Ifthe +2.6 VD supply is good at the A19 Power Supply, then replace
the A3T Motherboard.

— Ifthe +2.6 VD supply is bad at the A19 Power Supply, then
troubleshoot the A19 Power supply.

1602 Apps 1 <-> SH4 Comm
— Replace the A14 Baseband Generator

1603 Apps 2 <-> SH4 Comm
— Replace the A14 Baseband Generator

1604 FLiegan <-> Apps 2 Comm

— Replace the A14 Baseband Generator

1605 SRAM Test
— Replace the A14 Baseband Generator

1606 SDRAM Test
— Replace the A14 Baseband Generator
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1607 Paren <-> SH4 Comm
— Replace the A14 Baseband Generator

1608 VCO Tune Test

— Ifthe +32V, £15V, -5.2 V2, and + 5.2V supply voltages are good on the
motherboard, use an oscilloscope to check the 10 MHz signal on the A31
Motherboard at P161 pins 26 and 91. The signal should have a period of
100 ns with an amplitude greater than 0.4 Vpp.

— Ifthe 10 MHz signal is good, replace the AT14 Baseband Generator.
— Ifthe 10 MHz signal is bad, check it at the A7 Reference.

If the 10 MHz signal is bad at the A7 Reference, refer to A7
Reference troubleshooting.

If the 10 MHz signal is good at the A7 Reference, replace the
A31 Motherboard.

— Ifthe +32V, £ 15V, and +5.2 V supply voltages are bad on the motherboard,
check the origin of the supply.

— If the supply voltage is good at the origin, replace the A31
Motherboard.

— If the supply voltage is bad at the origin, troubleshoot the A19 Power
Supply.

— Ifthe -5.2 V2 supply voltage is bad on the motherboard, check the -7 V
supply voltage at the A19 Power Supply.

— Ifthe -7 V supply voltage is good at the A19 Power Supply, replace
the A31 Motherboard.

— Ifthe -7 V supply voltage is bad at the A19 Power Supply,
troubleshoot the A19 Power supply.

1609 1Q DAC Output
— Replace the A14 Baseband Generator

1610 PLL Test
— Replace the A14 Baseband Generator
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Self-Tests 22xx: A8 Output Self-Test Errors

_J [
A8 Output
J6 J5 J4
% Pt P2 | |__Ps é é
[ [ P51 ||

A31 Motherboard

P52 | P53 | || ||

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin

(vdc) (Vdc) (vdc)

+15 P52-6, 21 +14.55 +15.45 Main Supply

-15 P52-2,17 -15.45 -14.55 Main Supply

+5.2 P52-14,29 +5.04 +b.36 Main Supply

+9 P52-5, 20 +8.82 +9.18 YIG Driver

-6 P52-3,18 -6.12 -5.88 YIG Driver
2200 Ground and PTAT Test
— Replace A8 Output.
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2201 Prelevel Loop Test

NOTE If the A8 Output board has been replaced recently and self test 2201 is
failing, run the ALC Mod Cal adjustment before replacing the A8 Output
board. See Chapter 4, “Post-Repair Procedures.”

1. With the signal generator powered on, carefully remove the A8 Output.
2. Set the signal generator to 3 GHz CW.
3. Connect a spectrum analyzer to the A6 Frac-N RF output at J4 of the A8
Output. The signal at J4 should be at 3 GHz and >0 dBm.
— If the signal is not present or at the correct level, replace the
Frac-N.
— If the signal is present, replace the A8 Output.

WARNING Do not re-install the A8 Output with the signal generator powered on.
This can cause serious damage to the signal generator.

2202 Switching Filter Test
— Replace the A8 Output.
2203 ALC Mod System Test
— Replace the A8 Output.
2204 Pulse Mod System Test
— Replace the A8 Output.
2205 RF Path Test
— Replace the A8 Output.
2206 Het Band Test
— Replace the A8 Output.
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Self-Tests 24xx: A38 Lowband Filter Self-Test Errors

A38 Lowband Filter

4 13
[ P141 | ] | | P142 |

A31 Mother board

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)

+32 P142-4 +31.04 +32.96 Main Supply

+15 P142-28 +14.55 +15.45 Main Supply

-15 P142-3 -15.45 -14.55 Main Supply

+5.2 P142-2,27 +5.04 +5.36 Main Supply

-5.2 P142-1, 26 -5.30 -5.10 YIG Driver

+5.2 Digital High P141-64, 65, 129, +5.04 +5.36 Main Supply
130

+3.4 Digital Low P141-60, 61,62, 63, | +3.3 +3.5 Main Supply
125,126,127,128

+2.6 P141-57, 58, b9, +2.52 +2.68 Main Supply
123,124

+1.8 P141-55, 56, 120, -1.75 -1.85 Motherboard
121
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2400 Power Supply Test

— Ifthe +15V and -15V power supplies are good in the above table, replace
the A38 Lowband Filter.

2401 RF Path Test

1. Remove the A38 Lowband Filter and insert a semi-rigid extender cable
into J3.

2. Connect the extender cable to a spectrum analyzer.

3. Tune the spectrum analyzer and signal generator to 2 GHz. Turn on the
signal generator’s RF.

4. You should see a high power signal (>+20 dBm) at 2 GHz on the spectrum
analyzer.

— If the signal is good, replace the A38 Lowband Filter.
— If the signal is troubleshoot the RF path.

2402 Lowband Amp/Filter Power Supply
— Replace the A38 Lowband Filter.

2403 RF Path
— Replace the A38 Lowband Filter.

Self-Tests 2bxx: A43 Amp Filter Self-Test Errors

_ ,—_j . 1 r_ S

L e )

o o| L o
f

A43 Amp Filter

J4 J3
] ] | P142 |

A31 Mother board |
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Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+15 P142-28 +14.55 +15.45 Main Supply
-15 P142-3 -15.45 -14.55 Main Supply
+5.2 P142-2,27 +5.04 +5.36 Main Supply
-5.2 P142-1, 26 -5.30 -5.10 YIG Driver
+b.2 Digital High P141-64, 65, 129, +5.04 +5.36 Main Supply
130
+3.4 Digital Low P141-60, 61,62,63, | +3.3 +3.5 Main Supply
125,126,127,128
+10 P142,10,11, 36 +9.7 +10.3 Main Supply
2500 Power Supply Test
— If the power supplies, in the table above, are good, replace the
A43 Amp Filter.
2501 RF Amp Test
— Replace the A43 Amp Filter.
2502 Filter Path Test
— Replace the A43 Amp Filter.
2503 Pulse Modulator Test
— Replace the A43 Amp Filter.
2504 Step Attenuator Test
— Replace the A43 Amp Filter.
2505 Divider On/Off Test
— Replace the A43 Amp Filter.
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Self-Tests 26xx: A8 Output Self-Test Errors

_J [
A8 Output
J6 J5 J4
% Pt P2 | |__Ps é é
[ [ P51 ||

A31 Motherboard

P52 | P53 | || ||

Before proceeding to the reported self-test error code, check the following
voltages. If any voltages are out of specification troubleshoot the supply
problem first.

Supply Voltage Connector Pins Minimum Value Maximum Value Origin
(vdc) (vdc) (vdc)
+15 P52-6, 21 +14.55 +15.45 Main Supply
-15 P52-2,17 -15.45 -14.55 Main Supply
+5.2 P52-14,29 +5.04 +5.36 Main Supply
+9 P52-5,20 +8.82 +9.18 YIG Driver
-6 P52-3,18 -6.12 -5.88 YIG Driver

2600 Power Supply Test

— Replace A8 Output.
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2601 Prelevel Loop Test

NOTE If the A8 Output board has been replaced recently and self test 2201 is
failing, run the ALC Mod Cal adjustment before replacing the A8 Output
board. See Chapter 4, “Post-Repair Procedures.”

1. With the signal generator powered on, carefully remove the A8 Output.
2. Set the signal generator to 3 GHz CW.

3. Connect a spectrum analyzer to the A6 Frac-N RF output at J4 of the A8
Output. The signal at J4 should be at 3 GHz and >0 dBm.

— If the signal is not present or at the correct level, replace the
Frac-N.

— If the signal is present, replace the A8 Output.

WARNING Do not re-install the A8 Output with the signal generator powered on.
This can cause serious damage to the signal generator.

2602 ALC Modulator Test
— Replace the A8 Output.

2603 Pulse Modulator Test
— Replace the A8 Output.

2604 Clamp Detector Test
— Replace the A8 Output.

2605 Bias Switch Test
— Replace the A8 Output.

2606 Switched Filters Test
— Replace the A8 Output.

2607 DAC Functionality Test
— Replace the A8 Output.

2608 Het Band Test
— Replace the A8 Output.
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Self-Tests 27xx: A46 Offset Loop Self-Test Errors (Option UNY)
2700 Frac-N Signal Test
— Replace the A46.

2701 Offset VCO Test
— Replace the A46.

2702 Fstep OSL Test
— Replace the A46.

2703 Offset Loop Detector Test
— Replace the A46.

2704 Fcomb at YOL Test
— Replace the A46.

2705 YO Loop Detector Test
— Replace the A46.

Self-Tests 28xx: A8 Vector Output Self-Test Errors
2800 Power Supply Test
— Replace the A8.

2801 Prelevel Loop Test
— Replace the A8.

2802 ALC Mod System Test
— Replace the A8.

2803 Pulse Mod System Test
— Replace the A8.

2804 Clamp Detector Test
— Replace the A8.

2805 Bias Switch Test
— Replace the A8.
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2806 Switch Filters Test
— Replace the A8.

2807 DAC Functionality Test
— Replace the A8.
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Troubleshooting Unlocks

The phase lock loop refers to part of the frequency generating circuit used to
maintain the phase relationship between the frequency generation loop and a
reference frequency. By maintaining the phase relationship, the frequency
accuracy of the signal generator is guaranteed.

To maintain frequency accuracy the phase lock loop compares the phase of a
signal from the reference assembly to the phase of the frequency loop signal. If
the signals are slightly out of phase, the phase comparator circuit adjusts the
frequency loop signal until the two signals are in phase. If the phase
comparator circuit cannot adjust the phase of the frequency loop signal to
agree with the reference signal, the phase comparator rails and generates an
unlocked message. The unlock message is immediately displayed on the front
panel display.

There are four phase lock circuits in the frequency generation loop that can
generate error messages. These phase lock loops are located on the A6
Frac-N, Ab Sampler, and A7 Reference. There is also one other phase lock loop
on the A11 Pulse/Analog Modulation Generator that can generate an error
message when the signal generator is in phase modulation mode.

CAUTION To avoid damage to the signal generator, turn it off and disconnect it from the
power source before installing or reinstalling any assembly.

508 A6 Frac-N Loop Unlock

This error can indicate a failure in other than the A6 Frac-N Loop board. To
determine which assembly is defective, check whether the error occurs in both
the CW and sweep modes, or in just the sweep mode.

— QOcecurs in both the CW and sweep modes:

Check P33-15 on the A31 Motherboard for the 10 MHz sync. approximately
2V
pp

— If the signal is present replace the A6 Frac—N.
— If the signal is not present, troubleshoot back to the A7 Reference.
— QOcecurs in only the sweep mode:

1. Start narrowing the sweep frequency range and increasing the sweep
time.

2. If making the sweep adjustments resolves the error, replace the A28
YIG Oscillator.

3. Ifthe A28 YIG Oscillator does not resolve the error, replace the A9 YIG
Driver.
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512 A7 Reference Unlock

The instrument’s reference is unlocked. Use the following list to troubleshoot
the problem.

NOTE The error message remains until it is cleared. Ensure that you clear the error
message prior to each check to properly determine whether the error still
persists.

— If an external reference is connected:
1. Measure the external reference signal frequency.
2. Measure the external reference signal power level.

3. Compare the results from Step 1 and Step 2 against the
specifications found in the E82x7D PSG data sheet.

4. Check the connection to the PSG along with the connectors.
5. Connect a different external reference source.
6. If the error persists, replace the A7 reference board:

— If the error occurs when you initially connect or disconnect the external
reference:

1. Clear the error queue: press Utility > Error Info > Clear Error
Queue(s).

2. With no changes to the external reference connection, check to
ensure that the error does not reappear.

3. If the error reappears, replace the A7 reference board.

— If none of the above apply, replace the A7 reference board.

513 1 GHz Out of Lock

A 513 1 GHz Out of Lock message indicates a failure on the A7 Reference.

— Replace the A7 Reference.

514 Reference Oven Cold