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Before Troubleshooting

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

WARNING  Theopening of coversor removal of partsislikely to expose danger ous voltages. Disconnect the signal
generator from all voltage sources beforeit is opened.

WARNING  Thefollowingtechniquesrelated to ESD and static-safe wor kstations should not be used when working
on circuitry with a voltage potential greater than 500 volts.

ESD Information

Protection from Electrostatic Discharge

Electrostatic discharge (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 stati c-saf e accessories must
provide at least 1 meg ohm of isolation from ground.

Handling of Electronic Components and ESD

CAUTION Many of the assembliesin this signal generator are very susceptible to damage from electrostatic discharge
(ESD). Perform troubleshooting procedures only at a static-safe workstation and wear a grounding strap.

CAUTION Always handle printed circuit board assemblies by the edges. Thiswill reduce the possibility of ESD damage
to components and prevent contamination of exposed plating.

The possihility of unseen damage caused by ESD is present whenever components are transported, stored, or used. Therisk 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 |east one meter away from all components.

» Store or transport components is static-shielding containers.
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Getting Started with Troubleshooting

Determine the starting point in Table 1-1 to begin troubleshooting.

» Problems should be worked on in the order they are presented in this table.

e Overviews of Sdf-Test, Frequency Synthesis, RF Path, Analog Modulation, and Digital Modulation are found in this
chapter. The information in these overviews may help the reader better understand how the signal generator operates and
the function of each assembly. Each overview is also intended to be used to troubleshoot the signal generator.

Table 1-1

If able to run self-test...

Go to this section...

Run Self-Test

“Self-Test Failures and Related Troubleshooting” on page 1-17
and refer to the procedure “ Running Self-Test” on page 1-17.

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

Go to this section...

Power Supply Failures

A12 CPU Power-on Failures

Front Panel Display
or Keyboard Operations

“ILT-1 Power Supply Failure and Self-Test” on page 1-4

“ILT-2 A12 CPU Power-On Test” on page 1-4

“ILT3 Front Panel Display Troubleshooting” on page 1-8

If other conditions occur...

Go to this section...

Unlocked Conditions
Unleveled Conditions

Adjustment Problems

Performance Test Problems

“Troubleshooting Unlocks’ on page 1-68
“Troubleshooting Unlevels and the RF Path” on page 1-73

“Troubleshooting Adjustment Problems” on page 1-84

“Troubleshooting Performance Test Problems” on page 1-89

Troubleshooting Aids

» semi-rigid cable-extender probe

The Agilent E8251-20088 semi-rigid cable-extender probe is used for measuring signals from connectors that are located

inside the A19 Daughterboard card-cage.

* ribbon cable extender

The ribbon cable extender needs to be assembled by the user. It consists of two connector plugs (part number 1252-1010)
and approximately eight inches of ribbon cable (part number 8120-2226). The ribbon cable contains 26 wires; six of these
wires, on either the right or the left side, need to be stripped off before being connected to the plugs.
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ILT-1 Power Supply Failure and Self-Test

When the signal generator appears to be dead (no display or fan) there is often little evidence that points directly to the cause.
This section provides steps and solutions to typical failure modes.

CAUTION Immediately unplug the signal generator from the ac power lineif the unit shows any of the following
symptoms:

» Smoke, arcing, or unusual noise from inside the signal generator.
» A circuit breaker or fuse on the main ac power line opens.

These potentially serious faults must be corrected before proceeding.

Power Supply LED Checks

O Check the front panel LEDs (located next to the LINE switch) for normal operation in both standby and power-on
conditions. Normal operation isindicated as follows:

Table 1-2
Power Switch Yellow LED Green LED
Standby On Off
Power-On Off On

— If normal operation is not observed, refer to “Power Supplies’ on page 1-21.

— If the fan does not operate when the signal generator is powered on, refer to the assembly level troubleshooting section
and verify the fan voltage.

— If the fan operates when the signal generator is powered on,
refer to “ILT-2 A12 CPU Power-On Test” on page 1-4.

ILT-2 A12 CPU Power-On Test

A12 CPU Power-On Test

At power-on, the A12 CPU isdesigned to complete a series of operational checks. If all power supply voltages are present and
the A12 CPU isworking correctly, the operational checks are completed. Errors are reported if the A12 CPU has problems
identifying other assemblies.

Failure Symptoms

» A2 Display is not functioning

* A12CPU failsto complete the power-on check
* noLAN activity

» no signal generator control from the front panel

» error message is displayed after power-on
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A2 Display is Not Functioning
Refer to ILT3 Front Panel Display Troubleshooting on page 1-8.

A12 CPU Failsto Complete the Power-On Check

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

2. Turn the power on and verify that LEDs DS18 through DS25 of the A12 CPU are on.
(Refer to Figure 1-1 for the location of LEDs DS18 through DS25 of the A12 CPU.)

« If any of the LEDs are off, turn the signal generator on its side
and check the voltages in Table 1-3 at the A23 Motherboard.

« |f the voltages are not present on connector J15 and J5 of the A23 Motherboard,
refer to “ Power Supplies’ on page 1-21.

« |f the voltages are present on connector J15 and J5 of the A23 Motherboard,
turn the power off and remove the A12 CPU.

3. UseaDVM and measure the resistance from J15 to J8 and J5 to J7.
« |If the connector is open, change the A23 Motherboard.

 |f the connector measures good, change the A12 CPU.
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Figure1-1 LEDs DS18 through DS25 of the A12 CPU
DS22
DS19
DS23
DS25
DS24
DS20
DS21
DS18
~ \_
)
@\
alZ-cpu_ds18-25
Table 1-3
Power Supply | Connector Pinson the Minimum Maximum LED on
Voltage (Vdc) Value (Vdc) Value (Vdc) top-right
A12 CPU A23 Motherboard corner of
Al12 CPU
+15 J8-103 J15-103 +14.1 +15.9 DS22
-15 J8-43 J15-43 -159 -14.1 DS19
+32 J8-44 J15-44 +31.04 +32.96 DS23
+5.2 Jr7-59, 60, 119, 120 | J5-59, 60, 119, 120 | +4.68 +5.72 DS25
+3.4 Jr-55, 56, 57, 58, J5-55, 56, 57, 58, +3.298 +3.502 DS24
115, 116, 117, 118 115, 116, 117, 118
+9 J8-58 J15-58 +8.73 +9.27 DS20
-6 J8-57 J15-57 -6.36 -5.64 DS21
-5.2 Jg-101 J15-101 -5.356 -5.044 DS18
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Verifying the A12 CPU Power-On Sequence

1

Before verifying the power-on sequence, ensure that all eight DIP switches of S1 arein the CLOSED (up) position. (Refer
to Figure 1-2 and locate S1 in the upper left-hand corner of the A12 CPU.)

Verify the A12 CPU power-on sequence by observing DS1 through DS8.
When the power-on sequence is complete, DS1 through DS7 should be on and DSB8 should be off.

« If thelightsfail to step through the sequence, replace A12 CPU.
(Refer to “A12 CPU” on page 2-34.)

Figure1-2 S1 and LEDs DS1 through DS8 and DS11 through DS17 of the A12 CPU
DS1 DS16
DS2 DS17
DS3 DS15
DS4 DS14

DS5
DS6
DS7 DS13
DS8 DS12
DS11

al12-cpu_ds1-17

Verifying the A5 10 GB Hard Drive

At power on, the hard drive'sfile structure is verified.

If the hard driveis not formatted, the A12 CPU formats it.

If the file structure is corrupted, the A12 CPU recreates the structure; this may take up to 30 seconds during the power-on
sequence.

If the power-on sequence does not complete, perform the following:

a. Turn power off to the signal generator.
b. Disconnect the hard drive's W26 ribbon cable from P3 of the A12 CPU.
¢. Turn power on to the signal generator.
— If the power-on sequence does not complete, refer to A12 CPU Failsto Complete the Power-On Check on

page 1-5.

— If the power-on sequence does compl ete, either the A5 10 GB Hard Drive or the A12 CPU hard drive interface is
bad; these can be isolated by substitution.
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No LAN Activity

The signal generator supports 10-Base T-LAN. When the instrument is connected to an active LAN, agreen LED (DS16)
should blink on the A12 CPU; the blinking LED represents data communication over the LAN. (Refer to Figure 1-2 and locate
DS16 in the upper middle of the A12 CPU.)

No Instrument Control From the Front Panel

Refer to ILT3 Front Panel Display Troubleshooting on page 1-8.

Error Messages Displayed After Power-On
If error messages are reported after the power-on check is completed, refer to the Error Messages manual for details.

ILT3 Front Panel Display Troubleshooting
The Front Panel Display consists of the following four assemblies:

e AlKeyboard

» A2 Display (640 x 320 pixel liquid crystal display)
e A3 Front Panel Auxilary Board

e Adlinverter

The A1 Keyboard contains the front panel hardkeys and softkeys, the power on/off switch along with the standby LED, and
the power-on LED. The eight LCD data lines for the A2 Display are routed through the A3 Front Panel Auxilary Board; the
A12 CPU controlsthese eight LCD datalines.

The A4 Inverter turns the A2 Display on and off using control lines routed through the A3 Front Panel Auxilary Board, which
originate onthe A12 CPU. The A4 Inverter is used to convert a+5.2 Vdc signal into a40 kHz 290 Vac signal (approximately);
this ac signal isthen used to drive the A2 Display.

A2 Display Contrast and Brightness Controls

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.

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

Softkey Location: Utility > Display > Brightness

A2 Display Tests

There are two screen tests for the A2 Display: the Black Pixel Screen Test and the White Pixel Screen Test.
The Black Pixel Screen Test turns the display dark and the White Pixel Screen Test turnsthe display bright. To exit either test,
press any front panel key.

Softkey Location: Utility > Display > More (1 or 2)

Symptom: If the Display is Dark

The control lines for the A4 Inverter are routed from the A12 CPU through the A23 Motherboard

and the A3 Front Panel Auxilary Board to the A4 CN1 connector. The +5.2 VVdc is routed from the A6 Power Supply through
the A23 Motherboard and the A3 Front Panel Auxilary Board to the CN1 connector

of the A4 Inverter.
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Figure1-3 A4 Inverter Connections

A2DS1W1 fp-invrir_ad

00 Check that the screen saver is not on.

— Pressany front panel key to disable the screen saver.
O Check that the signal generator is powered-on and the front-panel green LED islit.

— If the green LED is not lit, refer to Troubleshooting Assembly Level Problems on page 1-21.

WARNING High voltageis present at the A4 Inverter output (CN2-1). Also, while measuring CN2, be careful of the
fan blades on B1, B2, and B3. Keep hands and finger s away from the fan bladesto avoid injury!

0 Check the voltage, usinga DVM, at the A4 Inverter output (CN2-1).
— To access this connector and measure the voltage:

1. Disconnect the front panel assembly from the chassis frame.

2. Slidethefront panel display away from the chassis while ensuring that the ribbon cables to the
A23 Motherboard stay connected.
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0 Check that there is approximately 290 Vac, 40 kHz signal at CN2-1. (This check should be made with the A4 Inverter
connected to the A2 Display.)

— If the signal is present at the A4 Inverter output, replace the A2 Display.
(Refer to “A2 Display” on page 2-11.)

— If the signal isnot present at CN2, use a DVM to measure the signals shown in Table 1-4 at CN1 on the A4 Inverter.
Probe CN1 from the top of the connector while it is still connected to the A3 Front Panel Auxilary Board.

Table 1-4
Signal Sate
CN1-1 5.2 Vdc
CN1-3LIGHT_EN >3 Vdc
CN1-4VDISP Brightness= 50, VDSP <50 mVdc
Brightness=1, VDSP= 3Vdc

— If thesignalsin Table 1-4 are correct, replace the A4 Inverter.
(Refer to “ A4 Inverter” on page 2-19.)

— If any of the signals are incorrect:
a. Using aDVM, measure the signals shown in Table 1-5 at J30 of the A23 Motherboard.

— If the signalsin Table 1-5 are correct, replace the A3 Front Panel Auxilary Board.
(Refer to “A3 Front Panel Auxiliary Board” on page 2-17.)

— Ifthe5.2VD_LCD lineisincorrect, refer to the “ILT-1 Power Supply Failure and Self-Test” on page 1-4.
— If either the LIGHT_EN or VDISP areincorrect:

a. UsingaDVM, measurethe signals at J15-37 (LIGHT_EN)
or J15-97 (VDISP) of the A23 Motherboard.

— If either signal isincorrect, replace the A12 CPU.
(Refer to “A12 CPU” on page 2-34.)

Table 1-5
Signal Sate
J30-325.2VD_LCD 5.2Vdc
J30-20 LIGHT_EN >3Vdc
J30-30 VDISP Brightness= 50, VDSP <50 mVdc
Brightness=1, VDSP= 3Vdc
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Symptom: If the Display is Bright, but without Characters

0 Check that the signal generator is powered-on and the front panel green LED islit. If the green LED is not lit, refer to the
Power Supply Troubleshooting section in this manual. Press any front panel key to disable the screen saver.

— If thegreen LED islit and the display istoo bright, try adjusting the contrast controls on the front panel. Refer to

“Symptom: If the Display is Dark” on page 1-8.

— If adjusting the contrast controls has no effect, use an oscilloscope to check the signalsin Table 1-6. The pulse-state
signalslisted are control, clock, and data lines for the A2 Display. Probe the signals on the back of the ribbon cable on

P1 of the A3 Front Panel Auxilary Board.

Table 1-6
Signal Sate
J1-7VLCD approximately 21 Vdc
JI-4LCD_EN_L >3 Vdc
J1-5 5.2Vdc
J1-8to0 15 Refer to Figure 1-4.

— If thesignalsin Table 1-6 are correct, replace the A2 Display.
(Refer to “A2 Display” on page 2-11.)

— If the signals are incorrect, use an oscilloscope to check J30 on the A23 Motherboard for signals shown in Table 1-7.

Table 1-7
Signal Sate
J30-3VLCD approximately 21 Vdc

J30-5LCD_EN_L

>3Vdc

Pulsing Activity LCD_DATA
J1-8 to 15; J30-13, 14, 17, 18, 23, 24, 27, 28; J15-24, 25, 28, 29, 32, 33, 86, 90

Refer to Figure 1-4.

Pulsing Activity LCD_CLK
J1-3; J30-4; J15-94

Refer to Figure 1-5.

Pulsing Activity LCD_LOAD
J1-2; J30-8; J15-36

Refer to Figure 1-6.

Pulsing Activity LCD_FRAME
J1-1; J30-7; J15-93

Refer to Figure 1-7.

Figure1-4 Pulsing Activity LCD_DATA

J1-8to 15; J30-13, 14, 17, 18, 23, 24, 27, 28; J15-24, 25, 28, 29, 32, 33, 86, 90

Id— 300 us

—>

3.2 Vdc

0 vdc

|17 100 us—b|

Data
Activity
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Figure 1-5 Pulsing Activity LCD_CLK
J1-3, J30-4, J15-94

|<— 500 ns —>

3.5VDC

0vDC

Figure 1-6 Pulsing Activity
J1-2, J30-8, J15-36

—— 86 us
3.2 Vdc
0 Vde //
’1- 2 us +| [/
Figure 1-7 Pulsing Activity

J1-1, J30-7, J15-93

[—— 28 ms

3.2 Vdc

0 Vde //
’1-3.6us+| [/

— If thesignalsin Table 1-7 are correct, replace the A3 Front Panel Auxilary Board.
(Refer to “A3 Front Panel Auxiliary Board” on page 2-17.)

— If any of the signals are incorrect, use an oscilloscope to check J15 on the A23 Motherboard for
signals shown in Table 1-8.

Table 1-8
Signal Sate
J15-35 VLCD approximately 21 Vdc
J15-95LCD_EN_L >3Vdc
J15-24, 25, 28, 29, 32, 33, 36, 86, 90, 93, 94 Refer to Figure 1-4.

— If thesignalsin Table 1-8 are incorrect, replace the A12 CPU (Refer to “A12 CPU” on page 2-34).
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Symptom: If Hardkeysor Softkeys are Not Functioning

The A1 Keyboard contains the switches for the hardkeys and softkeys. These hardkeys and softkeys are arranged in a matrix,
as shown in Table 1-9, with the control lines KEY COLx and KEY ROWYy on the x and y-axis. When a hardkey or softkey is
pressed, one cell of the matrix is activated. The normally TTL low KEY ROWY, of the active cell, will pulse high and the
normally TTL high KEY COLX, of the active cell, will pulselow. These TTL signals may be measured with an oscilloscope at
J32 on the A23 Motherboard. Use Table 1-9 for hardkey and softkey matrix locations.

board

=l

Figure1-8 J30 and J32 of the A23 Mother

O Ensurethat the signal generator is powered-on, that the front panel green LED islit, and that the signal generator is not
being controlled remotely.

— If the signal generator is powered-on and the green LED islit:

a. Pressthe Local hardkey to place the signal generator in local-control mode.

b. Pressany suspected defective hardkeys or softkeys while monitoring their corresponding KEY COLx and
KEYROWYy line at J32 of the A23 Motherboard.

— If either signal isincorrect, refer to the Table 1-10 and check the signal at J15
on the A23 Motherboard.

J15 iswhere the signal leaves the A12 CPU.

— If the signal isincorrect at J15, replace the A12 CPU.
(Refer to “A12 CPU” on page 2-34.)

— If both signals at the J32 and J15 connectors are correct, replace the A1 Keyboard.
(Refer to “Al Keyboard” on page 2-8.)

— If the signal generator is powered-on and the green LED is not lit,
refer to “ Power Supplies’ on page 1-21.
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Table 1-9 Al Keyboard Control Lines(KEYCOLXx and KEYROWY)
KEYCOLO | KEYCOL1 | KEYCOL2 | KEYCOL3 | KEYCOL4 | KEYCOL5 | KEYCOL6 | KEYCOL7
J32-1 J32-3 J32-5 J32-7 J32-9 J32-11 J32-13 J32-15
KEYROWO | Softkey 3 NA Cont Up NA NA Mode Menu | Mode Sel NA
J32-17
KEYROWL1 | Softkey 2 Incr/Set Cont Down | Ampl Ampl Menu | AM Pulse Utility
J32-19
KEYROW?2 | Softkey 1 Up NA Freq Freq Menu FM/®dM Dig Mod Ca
J32-21
KEYROW3 | Softkey 4 NA NA Right Help Save Recall Trigger
J32-23 Arrow
KEYROW4 | Softkey 6 NA Local Hold Mod 4 5 6
J32-25 On/Off
KEYROWS | Softkey 5 NA Return Down NA 7 8 9
J32-26 Arrow
KEYROWS6 | NA NA NA Left Arrow RF On/Off 0 +/-
J32-24
KEYROW?7 | Softkey 7 NA Preset NA NA 1 2 3
J32-22
Table 1-10 J15 Control Lines (KEYCOLXx and KEYROWY)
KEYROWO | J32-17 J15-111 KEYCOLO | J32-1 J15-46
KEYROW1 | J32-19 J15-51 KEYCOL1 | J32-3 J15-47
KEYROW2 | J32-21 J15-112 KEYCOL2 | J32-5 J15-108
KEYROW3 | J32-23 J15-52 KEYCOL3 | J32-7 J15-48
KEYROW4 | J32-25 J15-53 KEYCOL4 | J32-9 J15-109
KEYROWS | J32-26 J15-114 KEYCOLS5 | J32-11 J15-49
KEYROWG6 | J32-24 J15-54 KEYCOL6 | J32-13 J15-110
KEYROW?7 | J32-22 J15-55 KEYCOL7 | J32-15 J15-50
Figure 1-9 J15 of the A23 Motherboard
Al2
&
| NG | 5 |
A23 Mother board |
!

a12_cpuZmthr-bd
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Symptom: If the RPG Knob isNot Functioning
When the RPG Knob is functioning properly, DS11 on the A12 CPU should blink each time that the RPG knob is rotated.

Figure 1-10 Blinking of DS11 I ndicates RPG Knob Activity
DS 11
Vo
@ o SAAARAA 0600000
h 9eg8  Boa
© STlecosooce R E

» Ensure that the signal generator is powered-on and that the front panel green LED islit.
— If thegreen LED islit and the RPG knob is not functioning:
a. Check J32-12 for +5.2VD_LCD.
— If the voltage is present on J32-12:

a. Pressthe Frequency hardkey on the front panel.
b. Using an oscilloscope, monitor J32-14 and J32-10 while rotating the RPG knob.

The display frequency value should change and both signals at J32-14 and J32-10 should pulsetoa TTL
high.

— If either of the signals do not pulseto a TTL high, replace the A1 Keyboard.
(Refer to “Al Keyboard” on page 2-8.)

— If thesignalsare pulsingtoa TTL high:
a. Check the signal at J15-106 and J15-107 of the A23 Motherboard.

— If thesignalsare pulsingto a TTL high, replace the A12 CPU.
(Refer to “A12 CPU” on page 2-34.)

— If the voltage is not present on J32-12, refer to “ Power Supplies’ on page 1-21.
— If thegreen LED isnot lit, refer to “Power Supplies’ on page 1-21.

Figure1-11 J30 and J32 of the A23 Motheroard

N

mthr_j30nj32
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Symptom: If the Screen Saver isNot Functioning

The screen saver delay may be set for any integer from 1 to 12 hours. The A12 CPU controls the screen saver by pulling the
LIGHT_EN linelow.

» Ensure that the signal generator is powered-on and that the front panel green LED islit.
— If the green LED islit, the delay time has elapsed, and the display hasn’'t gone dark:
a. Check the LIGHT_EN signal at J30-20. (Refer to Figure 1-11.)

— If thesigna isaTTL low, replace the A4 Inverter.
(Refer to “A4 Inverter” on page 2-19.)

— If thesignal isaTTL high:
a. Check J15-37 of the A23 Motherboard. (Refer to Figure 1-9.)

— If thesignal isaTTL high, replace the A12 CPU.
(Refer to “A12 CPU” on page 2-34.)

— If thegreen LED is not lit, refer to “ Power Supplies’ on page 1-21.
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Self-Test Failures and Related Troubleshooting

Overview

The philosophy behind self-test is, “Itis better to pass a defective signal generator than to fail a good signal generator.” Self-
Test is designed as a diagnostic tool used to check signal generator hardware. Self-tests do not require the signal generator to
be calibrated before self-tests will pass. This philosophy implies that some failures will not be detected and reported as bad,
but will pass. If the signal generator powers on and self-tests can be run, troubleshooting should always start by running
self-tests and resolving reported problems first.

Embedded in the signal generator’s firmware is a group of tests (self-tests) that can be used to evaluate the condition of the
circuitry on many of the assemblies. Self-tests check hardware performance under controlled conditions and compare test
results to predetermined limits. If the results fall within the limits, the signal generator passes. If one or more test results fall
outside the limits, the self-test routine evaluates the failures and reports the most independent failure.

1. When the signal generator istested at the factory, self-test limits are loaded into the A12 CPU memory from devices on
each assembly or from fixed files. Most assemblies contain limit information while microcircuit limits must be loaded.

2. When the program runs, latches and DACs are set to a known state.

3. Ananaog multiplexer routes the detected dc signals from the selected rest node to the A12 CPU.

4. The A12 CPU compares the detected dc level to the test limit. If the detected value is within the limits, the A12 CPU
reports a pass.

5. If one or more detected values fall outside the limits, the most independent failure is determined and reported.

Independent failures can best be understood by using an example where there are three assembliesin aseries: Al isthefirst
assembly, A2 the second assembly, and A3 the third assembly. A1 output isthe input for A2 and A2 output isthe input for A3.
If Al output isbad, A2 and A3 outputs are also bad. If A2 output is bad, A3 output is bad.

A fileinthe signal generator contains this dependency knowledge for the signal generator to use when identifying the most
independent failure. If A1, A2, and A3 self-tests all fail, the signal generator reports A1 as the most independent failure. If A1
passes, but A2 and A3 fail, self-test reports A2 as the most independent failure. If A2 passes and A3 fails, self-test reports A3
as the most independent failure. If two independent failures occur, self-test reports only one failure at atime and reports the
second failure after the first reported failure is repaired. The troubleshooting procedure is based on the most independent
failure and no lower level information is needed. Although not needed for troubleshooting the signal generator, the self-test
overhead provides features to view lower level detailed information about the subroutines and select specific routines to run.

These features include:

» Select/Deselect Test
» Select/Deselect All
* RunHighlighted Tests
* Run Selected Tests
* View Details
When View Details is selected, the measured value, lower, and upper limits are displayed or the highlighted test.

Running Self-Test

1. Pressthe Utility > Instrument Info/Help Mode > Self Test > Run Complete Self Test.
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In the following table, the first column lists self-test errors, and the second column points to the section that describes
assembly-level troubleshooting procedures related to the self test.

Table 1-11 Self-Test Failures and Related Troubleshooting
If the following self-test fails... Go to this assembly troubleshooting section...
A101/Q Multiplexer (E4438C Only) “Self-Tests 1xx for the A10 I/Q Multiplexer (E4438C Only)” on page 1-28
100 Power Supply

101 Cal Source

102 Extln Offset DAC and Switch
103 Path 1& 2 and ExtOut

104 Pathl Atten+Summing Amp
105 Path2 Atten+Summing Amp
106 DC-Coupled Mode Test

107 Drift Canceller Test

108 1Q Polarity Switch

109 RMSto DC Conv Test

A15 Sampler “Self-Tests 2xx for the A15 Sampler” on page 1-30
200 Power Supply
201 Tuning + Bias Test
203 YO Loop Detector

A13 Output (E4428C Only) “Self-Tests 4xx for the A13 Output” on page 1-33
400 Ground and PTAT Test
405 Gain Adjustment Test
406 Prelevel Bypass Test
407 Switched Filters Test
408 ALC Reference Test
409 ALC Modulation Test
410 Burst Modulation Test
411 ALC Detector Test
412 Het Band Test
413 Bulk R DAC Test
414 | og Offset Test

A13 Output (E4438C Only) “Self-Tests 4xx for the A13 Output” on page 1-33
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 ALC Reference Test
409 ALC Modulation Test
410 Burst Modulation Test
411 ALC Detector Test
412 Het Band Test
413 Bulk R DAC Test
414 | og Offset Test
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Table1-11 Self-Test Failures and Related Troubleshooting (Continued)

If the following self-test fails... Go to thisassembly troubleshooting section...

A17 Synthesizer “Self-Tests 5xx for the A17 Synthesizer” on page 1-37
500 Power Supply
501 Loop Gain
502 Tuning Voltage
503 RF Detector
504 FM Inversion

A21YTO Driver “Self-Tests 6xx for the A21 YTO Driver” on page 1-40
600 Post Regulators
601 DACs Test
602 PLL Interface
603 FM Driver

A16 Frac-N “Self-Tests 7xx for the A16 Frac-N” on page 1-43
700 Power Supply
701 Loop Gain
702 Tuning Voltage
703 Output Voltage
704 Filter Test
705 F/2 Test
706 FM Path Test

A18 Reference “Self-Tests 8xx for the A18 Reference” on page 1-48
800 1 GHz Detector
801 Tuning Voltage
802 AM MUX and DACs
803 FM MUX and DACs

A12 CPU “Self-Tests 11xx for the A12 CPU” on page 1-50
1100 Power Supply

A1l Interna Bit Error Rate Analyzer “Self-Tests 14xx for the A1l Internal Bit Error Rate Analyzer (E4438C Only)” on page 1-52
(E4438C Only)
1400 Power Supply

A9 Digital Demodulator “Self-Tests 15xx for the A9 Digital Demodulator (E4438C Only)” on page 1-54
(E4438C Only)
1500 Power Supply

A7 Baseband Generator (E4438C Only) | “Self-Tests 16xx for the A7 Baseband Generator (E4438C Only)” on page 1-56
1600 Host <-> BBG Comm
1601 Appsl <-> Apps2 Comm
1602 Appsl <-> SH4 Comm
1603 Apps2 <-> SH4 Comm
1604 Fliegen <-> Apps2 Comm
1605 SRAM Test
1606 SDRAM Test
1607 Paren <-> SH4 Comm
1608 VCO Tune Test
1609 1Q DAC Output Test
1610 PLL Test
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Table1-11 Self-Test Failures and Related Troubleshooting (Continued)

If the following self-test fails... Go to this assembly troubleshooting section...

A14 Extended Frequency Output “Self-Tests 20xx for the A14 Extended Frequency Output” on page 1-59
2000 Ground and PTAT Test
2001 Prelevel Loop Test
2002 Quadrature DAC Test
2003 VBLO Test
2004 Marble Test
2005 Gain Adjustment Test
2006 ALC Reference Test
2007 ALC Modulation Test
2008 Burst Modulation Test
2009 ALC Detector Test
2010 Bulk R DAC Test
2011 Log Offset Test

A23 Motherboard “Self-Tests 21xx for the A23 Motherboard” on page 1-62
2100 Power Supply
2101 Sweep Diag
2102 LCD Bias
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Troubleshooting Assembly L evel Problems

WARNING  Wait 30 seconds after unplugging theinstrument to allow the power suppliesto discharge before
removing or installing any assemblies.

Power Supplies

The power supply is aswitching supply that has an automatic line-voltage and frequency selection. There are no switchesto
change for 115 Vac or 240 Vac operation. The power line fuse is not replaceable. If the fuse opens, the power supply must be
replaced. To troubleshoot the signal generator’s power supplies, refer to Table 1-12, Table 1-13, Table 1-14, and Table 1-15.

NOTE Many of the power supplies voltages shown in Table 1-12, Table 1-13, Table 1-14,
and Table 1-15 arefiltered or regulated on the A23 Motherboard. In some cases, the voltage level may be
correct when measured at the A6 Power Supply, but wrong when measured at a destination connector. If this
type of situation occurs, it could be due to an open inductor, a shorted capacitor in afiltering circuit, or a bad
regulator located on the A23 Motherboard; this would indicate that the A23 Motherboard needs to be
changed.
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Table 1-12
MB LED | MB LED MB LED
A23 Motherboard test pointsfor: +32 +15 +1258 | 1053 +9 VEC +5.2 VAC +5.2 VD&
Filtered +9 | Filtered +5.2VD
A2 Display
A3 Front Panel Auxilary Board
A6 Power Supply J28-7 | J28-25, 36 J28-19, 42 | J28-14, 15, 46, 47 | J28-14, 15, 46, 47
Sot 19 Ji1-4 | J11-28 J1-2, 27 J1-64, 65, 129,
A7 Baseband Generator (E4438C Only) 130
Slot 2 J12-4 | J12-28 J2-2,27 J2-64, 65, 129,
A9 Digital Demodulator (E4438C Only) 130
Slot 3 J13-4 | J13-28 aN3-2,27 J3-64, 65, 129,
A10 I/Q Multiplexer (E4438C Only) 130
Slot 4 J14-28 4-2, 27 J4-64, 65, 129,
A1l Internal Bit Error Rate Analyzer (E4438C 130
Only)
Slot 5 J15-44 | J15-103 J15-58 J15-42 J5-59, 60, 119,
Al12 CPU 120
A19 Daughterboard J10-83 | J10-32, 82 J10-34,84 | J10-30, 31, 80, 81
A20 Downconverter
A21 YTO Driver
A25 Rear Panel Board
or A26 Rear Panel LVDS Board (Option 1EM)
and A27 Rear Panel SMB Board (Option 1EM)
AT 1 Electronic Attenuator J25-1 J25-14 J25-13 J25-15
or AT1 High-Power Mechanica Attenuator J25-1 J25-14 J25-13 J25-15
and A28 Reverse Power Protection J22-5 J22-3 J22-4

B1 Power Supply Fan

B2 Small Fan

B3 Daughterboard/Card Cage Fan

apoo

the top.

MB LED meansthat an LED for this power supply is visible from the top-side of the A23 Motherboard.
The voltage regulator for this power supply islocated on the A23 Motherboard.
The voltage for this power supply is filtered on the A23 Motherboard.
Slot numbers one through five (where one is on the left) refer to the position of an assembly in the top card-cage of the signal generator when viewed from
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Table 1-13
Self-Test Self-Test Self-Test Self-Test
A23 Motherboard test pointsfor: MBLED |MBLED MB LED Node Node Node Node
+3.4VDF2 [+26VD_1%® [+26 VD 220 [+18VD_1°¢ [+1.8VD_2%¢ [+1.95VD_1°¢ [+1.95VD_2b¢
A2 Display
A3 Front Panel Auxilary Board
A6 Power Supply J28-1,2,5,
6, 9, 10,
51, 52, 55,
56, 59, 60
Slot 1 J1-60, 61, |J1-57, 58, J1-55, 56, J1-52, 118
aseband G 4438C Onl 62, 63, 59, 123, 124 120, 121,
A7B and Generator (E: nly) 125, 126, 122
127,128
Slot 2 J2-60, 61, J2-57, 58, J2-55, 56, J2-52, 118
. 62, 63, 59, 123, 124 120, 121,
A9 Digital Demodulator (E4438C Only) 125, 126, 122
127,128
Slot 3 J3-60, 61, J3-57, 58,
/ ol | 62, 63, 59,123,124
A10 I/Q Multiplexer (E4438C Only) 125, 126,
127,128
Slot 4 J-60, 61, |J4-57, 58,
A Bi o 62, 63, 59, 123, 124
g l|1 Internal Bit Error Rate Analyzer (E4438C 125, 126,
nly) 127,128
Slot 5 J5-55, 56,
57, 58,
Al2CPU 115, 116,
117,118
A19 Daughterboard
A20 Downconverter
A21YTO Driver
A25 Rear Panel Board J36-1

or A26 Rear Panel LVDS Board (Option 1EM)
and A27 Rear Panel SMB Board (Option 1EM)

AT1 Electronic Attenuator

or AT1 High-Power Mechanical Attenuator
and A28 Reverse Power Protection

B1 Power Supply Fan

B2 Small Fan

B3 Daughterboard/Card Cage Fan

a MB LED meansthat an LED for this power supply is visible from the top-side of the A23 Motherboard.

b. The voltage regulator for this power supply islocated on the A23 Motherboard.
c. Self-Test Node means that the voltage for this power supply is measured from the anal og bus during Self-Test.
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Table 1-14

A23 Motherboard test pointsfor:

MB LED
-6 VF®

Filtered
-6

-15 VFP

Filtered
-15

MB LED
5.2 VF®

Filtered
-5.2

+15 STBY

+15STBY LCD®

Filtered
+15.2 STBY

+5.2VD LCDP

Filtered
+5.2VD

Fan
+8.5t0
+12 Vdc

A2 Display

J32-12

A3 Front Panel Auxilary Board

J30-31

J30-32

A6 Power Supply

J28-38

J28-23

J28-21, 40

J28-34

Slot 1¢
A7 Baseband Generator (E4438C Only)

J11-3

J11-1, 26

Slot 2
A9 Digital Demodulator (E4438C Only)

J12-3

J12-1, 26

Slot 3
A10 I/Q Multiplexer (E4438C Only)

J13-3

J13-1, 26

Slot4

A1l Internal Bit Error Rate Analyzer (E4438C
Only)

J14-3

J14-1, 26

Slot 5
A12 CPU

J15-57

J15-43

J15-101

J15-102

A19 Daughterboard

J10-37,
87

J10-36, 86

J10-35, 85

J10-33

A20 Downconverter

A21 YTO Driver

A25 Rear Panel Board

or A26 Rear Panel LVDS Board (Option 1EM)
and A27 Rear Panel SMB Board (Option 1EM)

AT1 Electronic Attenuator

or AT1 High-Power Mechanica Attenuator
and A28 Reverse Power Protection

B1 Power Supply Fan

J33-1

B2 Small Fan

J27-1

B3 Daughterboard/Card Cage Fan

J29-1

apoo

the top.

MB LED meansthat an LED for this power supply is visible from the top-side of the A23 Motherboard.
The voltage for this power supply isfiltered on the A23 Motherboard.
The voltage for this power supply is generated by filtering the +15_STBY on the A23 Motherboard.
Slot numbers one through five (where one is on the | eft) refer to the position of an assembly in the top card-cage of the signal generator when viewed from
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Table 1-15

A23 Motherboard test pointsfor: +32VY2 | +15VY2 | +52VY2 | +34VDY? | +52VDY? | -15VY? | -52VY2
Filtered | Filtered | Filtered | Filtered Filtered Filtered | Filtered
+32VF  |+15VF | +52VA |+34VDF |+52VD |-15VF |-52VF

A2 Display

A3 Front Panel Auxilary Board

A6 Power Supply

Slot 1°
A7 Baseband Generator (E4438C Only)

Slot 2
A9 Digital Demodulator (E4438C Only)

Slot 3
A10 1/Q Multiplexer (E4438C Only)

Slot 4
A1l Internal Bit Error Rate Analyzer (E4438C Only)

Slot 5

Al12 CPU

A19 Daughterboard

A20 Downconverter J26-14 J26-13 J26-12

A21YTO Driver J34-55, 57 | J34-54, 56 | J34-51 J34-45 J34-44 J34-49 J34-50

A25 Rear Panel Board

or A26 Rear Panel LVDS Board (Option 1EM)
and A27 Rear Panel SMB Board (Option 1EM)

AT1 Electronic Attenuator

or AT1 High-Power Mechanical Attenuator
and A28 Reverse Power Protection

B1 Power Supply Fan

B2 Small Fan

B3 Daughterboard/Card Cage Fan

a. Thevoltage for this power supply is filtered on the A23 Motherboard.
b. Slot numbers one through five (where one is on the left) refer to the position of an assembly in the top card-cage of the signal generator when viewed
from the top.
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If the Amber Standby LED is Not Working

With the power turned off and the signal generator plugged in, the front panel amber standby LED should be on. The amber
Standby LED is controlled by a+15 Vdc standby line supplied by the power supply, which is routed through the A23
Motherboard to the front panel.

To troubleshoot the +15 Vdc Standby line, turn the signal generator off and follow the signal path. Refer to Table 1-12, Table
1-13, Table 1-14, and Table 1-15.

If the Green Line Power LED isNot Working

When the power switch is turned on, the amber LED goes out and the green LED comes on. The fans start rotating and the
front panel display becomes illuminated.

To troubleshooat, refer to Table 1-12, Table 1-13, Table 1-14, and Table 1-15 and verify the power supply voltages at J28 of the
A23 Motherboard. If the supply voltages are correct, replace the A3 Front Panel Auxilary Board. (Refer to “A3 Front Panel
Auxiliary Board” on page 2-17.)

If the Fans are Not Working

There are three fans located near the front of the instrument that are connected to the A23 Motherboard. The fan control
voltages are supplied by the A6 Power Supply and may be measured at J28 of the A23 Motherboard. The fan control voltage
range is+8.5 Vdc (at 23 degrees C) to +12.0 Vdc (at 55 degrees C). At higher temperatures, the fan voltage increases along
with the rotation of the fan.

To troubleshoot, disconnect each fan (one at atime) from the A23 Motherboard and check the fan voltage. Refer to Table 1-12,
Table 1-13, Table 1-14, and Table 1-15. If the fan voltage is correct, replace the fan. (Refer to “B1 Power Supply Fan” on
page 2-76, “B2 Small Fan” on page 2-78, or “B3 Daughterboard/Card Cage Fan” on page 2-80.)

If the Signal Generator Does Not Power-on and the Power Supply LEDs are Not Working

Each of the power supplies has an LED located on the bottom of the A23 Motherboard. If the power supply is functioning, the
green LED is on. Use a voltmeter to measure the supplies on the A23 Motherboard to ensure the voltages meet the power
supply specifications in the following table.

Power Supply Acceptable Voltage

With the exceptions of the +15 Vdc and the +15 Vdc Standby power supply, each |+32 Vdc 32.0+0.96 Vdc

power supply should have a maximum of 10 mV,, ripple. The +15 Vdc and the +15 Ve 15.0 £ 0.45 Vo

+15 Vdc Standby power supply have a maximum ripple specification of
20 mV,,_,. The ripple can be measured using an oscilloscope. If any of the +15Vdc Standby |15.0 + 0.45Vdc

supplies LEDs are not on or the measured voltage is less than the acceptable

+

value, one of the assemblies may be loading down the power supply. To find +90Vde 9.0+0.27Vde
where each power supply is used, refer to Table 1-12, Table 1-13, Table 1-14, and |+5.2 Vdc 52+0.16 Vdc
Table 1-15.
To troubleshoot and isolate a defective assembly, turn power off to the signal +3.3Vdc 3.3+0.10Vdc
generator and remove one of the assemblies being biased by the faulty power -6.0 Vdc -6.0+ 0.18 Vdc
supply.

-15Vdc -15.0+ 0.45Vdc
NOTE It isimportant to have a minimum number of assemblies removed at one time. The power supply expects to

see aminimum load, otherwise the power supply voltage will increase until an over-voltage condition exists.

Turn power back on to the signal generator and check the suspected faulty power supply. If the condition is still bad, turn
power off to the signal generator and re-install the first assembly that was removed. Remove one of the other assemblies being
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biased by the faulty power supply and seeif the problem is alleviated. Continue this process until the power supply is
functioning properly. Replace the last assembly that was removed.

If the Front Panel Power Switch is Not Functioning

When the front-panel power switch is switched on, the control line (ON/OFF) from the A1 Keyboard is momentarily grounded
and the A6 Power Supply is enabled. The ON/OFF signal is routed from the

A1 Keyboard through J32-20 to the A23 Motherboard. Circuitry on the A23 Motherboard uses the ON/OFF signal to generate
the Pwr_On_L. Thislineisrouted to the A6 Power Supply and the A12 CPU; the A6 Power Supply is disabled when the
Pwr_On_L lineisaTTL high or open.

To troubleshoot
1. Measure J28-34 with aDVM to assure that the +15 Vdc Standby voltage (+15 STBY) is correct.

« If the +15 Vdc Standby voltage is good, use the DVM to measure J32-20 (ON/OFF).
The DVM should read approximately +5 Vdc.

a. While monitoring the DV M, depress and hold the front panel power switch.
This grounds the ON/OFF signal and the DVM should read less than afew millivolts.

b. Releasethe front panel power switch.
The ON/OFF control signal should again be approximately +5 Vdc.

2. With the front panel power switch off, the Pwr_On_L line at J28-32 of the A23 Motherboard should be at approximately
+5.8 Vdc; this signal is generated on the A23 Motherboard.

« |f thevoltageislessthan +3.5 Vdc, remove the A6 Power Supply and measure the resistance of the connection from
J28-32 to ground; the impedance should be = 1 Megaohm.

— If theimpedanceis correct, replace the A6 Power Supply.
3. When the front panel power switch is turned on, the Pwr_On_L line goesto < +50 mV.
e |f the Al Keyboard is functioning properly and the Pwr_On_L lineis not, replace the A23 Motherboard.
e |f the Pwr_On_L lineisfunctioning properly, replace the A6 Power Supply.
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Self-Tests 1xx for the A10 1/Q Multiplexer (E4438C Only)

Figure1-12
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Table 1-16
Power Supply | Connector Minimum Maximum Origin
Voltage (Vdc) | Pinson the Value (Vdc) Value (Vdc)
A23
Motherboard
+15 J13-28 14.55 15.45 Main Supply
-15 J13-3 -15.45 -14.55 Main Supply
+5.2 J13-2, 27 5.044 5.356 Main Supply
-5.2 J13-1, 26 -5.356 -5.044 Main Supply
+5VD J3-64, 65,129, | 5.044 5.356 Main Supply
130
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» If the power supply voltages are good on the connector pins indicated:
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a. Removethe A10 1/Q Multiplexer and measure the resistance of the connection between the appropriate pins of J3/J13

(A23 Motherboard side) and sockets of J3/J13 (A10 I/Q Multiplexer side).
b. If the connection is good, replace the A10 1/Q Multiplexer. (Refer to “A10 1/Q Multiplexer (E4438C Only)” on

page 2-30.)

c. If the connection is bad, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on page 2-56.)

» If the supply voltages are bad on any of the connector pins indicate:

a. Check the origin of the power supply.

b. If the power supply voltages are good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on

page 2-56.)

c. |f the power supply voltages are bad at the origin, troubleshoot the problem using the assembly’s troubleshooting

procedure.

101 Cal Source

* Replacethe A10 I/Q Multiplexer.

102 Extln Offset DAC and Switch

* Replacethe A10 I/Q Multiplexer.

103 Path1& 2 and ExtOut

* Replacethe A10 I/Q Multiplexer.

104 Path1 Atten+Summing Amp

* Replacethe A10 I/Q Multiplexer.

105 Path2 Atten+Summing Amp

* Replacethe A10 I/Q Multiplexer.

106 DC-Coupled M ode Test

* Replacethe A10 I/Q Multiplexer.

107 Drift Canceller Test

* Replacethe A10 I/Q Multiplexer.

108 1Q Polarity Switch

* Replacethe A10 I/Q Multiplexer.

109 RMSto DC Conv Test

* Replacethe A10 I/Q Multiplexer.
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Self-Tests 2xx for the A15 Sampler

Figure 1-13
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Table 1-17

Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A19 A23 Motherboard

Daughterboard
+32 J32-7 J10-83 +31.04 +32.96 Main Supply
+15 J32-6, 21 J10-32, 82 +14.1 +15.9 Main Supply
-15 J32-2, 17 J10-36, 86 -159 -14.1 Main Supply
+9 J32-5, 20 J10-34, 84 +8.73 +9.27 Main Supply
+5.2VD J32-14, 29 J10-35, 85 +4.68 +5.72 Main Supply
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200 Power Supply
» If the supply voltages are good on the J10 connector pins indicated:
a. Turn power off to the signal generator.
b. Remove the A15 Sampler and measure the resistance of he connection between the appropriate J32 and J10 pins.
— If the connection is good, replace the A15 Sampler. (Refer to “A15 Sampler” on page 2-40.)
— If the connection is bad, replace the A19 Daughterboard (Refer to “ A19 Daughterboard” on page 2-48).
» If the supply voltages are bad on the J10 connector pinsindicated:
a. Check the origin of the supply.

— If the supply voltages are good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)

— If the supply voltages are bad at the origin, troubleshoot the problem using that assembly's troubleshooting
procedure.

201 Tuning + Bias Test

CAUTION Do not install the A18 Reference or the A15 Sampler with the signal generator powered up or serious damage
to the signal generator may be caused.

» With the signal generator powered up, carefully remove the A15 Sampler from the signal generator.

e Connect a semi-rigid cable-extender probe to P1 and connect a signal analyzer to the probe.

P1 deliversa 1l GHz signal from J3 of the A18 Reference to J1 of the A15 Sampler through W44.

e Check for al GHz signa with apower level = 0 dBm.
— If thesignal is present and at the correct power, replace the A15 Sampler. (Refer to “A15 Sampler” on page 2-40.)
— If the signal isnot present or at the correct power:
a. Turn power off to the signal generator.
b

Remove the A18 Reference.

Measure the resistance of the center pin of W44; it should measure as a short.

o

d. Measure the resistance between the center pin and the shield of W44, it should measure as an open.

— If the cable measures good (as defined in the previous two steps), refer to the A18 Reference troubleshooting
procedure.

— If the cable measures bad, replace the cable.

1-31



Troubleshooting
Troubleshooting Performance Test Problems

203 YO L oop Detector

CAUTION Do not install the A13 Output with the signal generator powered up or serious damage to the signal generator
may be caused.

e With the signal generator powered up, carefully remove the A15 Sampler from the signal generator.
e Set thesignal generator to afrequency of 625 MHz.

e Connect a semi-rigid cable-extender probe to P3 and connect a signal analyzer to the probe.

P3 deliversthe Y TO output signal from J8 of the A21 YTO Driver to J3 of the A15 Sampler through W37.

e Check for a5 GHz (+ 5 MHZz) signal at a power level > -10 dBm.
— If the signal is present and at the correct power:

a. Connect asemi-rigid cable-extender probe to P6 and connect a signal analyzer to the probe.

P6 deliversthe VCO output signal from J2 of the A16 Frac-N to J6 of the A15 Sampler through W11.
b. Set the signal generator to a frequency of 625 MHz.
c. Check for an 859.375 MHz signal at a power level = +5 dBm.
— If the signal is good, replace the A15 Sampler. (Refer to “A15 Sampler” on page 2-40.)
— If the signal isbad, refer to the A16 Frac-N troubleshooting procedure.
— If the signal is not present or at the correct power, refer to the A21 Y TO Driver troubleshooting procedure.
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Figure 1-14
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Table 1-18

Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A19 A23 Motherboard

Daughterboard
+15 J12-6, 21 J10-32, 82 +14.1 +15.9 Main Supply
-15 J2-2, 17 J10-36, 86 -15.9 -14.1 Main Supply
+5.2 J12-14, 29 J10-30, 31, 80, 81 +4.68 +5.72 Main Supply
+9 J12-5, 20 J10-34, 84 +8.73 +9.27 Main Supply
-6 J12-3, 18 J10-37, 87 -6.36 -5.64 Main Supply
-5.2 J12-4,19 J10-35, 85 -5.356 -5.044 Main Supply
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400 Ground and PTAT Test
» Using aDVM, measure the voltages on J10 (the PTAT voltage is derived from the £ 15 Vdc):
— If the supply voltages are good on the J10 connector pins indicated:

a. Turn off the power and remove the A13 Output.
b. Measure the resistance of the connection between the appropriate pins of J12 and J10.
— If the connection is good, replace the A13 Output. (Refer to “ A13 Output” on page 2-36.)
— If the connection is bad, replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)
— If the supply voltages are bad on any of the J10 connector pinsindicated:
a. Check the origin of the supply.

— If the supply voltages are good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)

— If the supply voltages are bad at the origin, troubleshoot the problem using that assembly's troubleshooting
procedure.

401 Prelevel Loop Test (E4438C Only)

CAUTION Do not install the A13 Output with the signal generator powered up or serious damage to the signal generator
may be caused.

» With the signal generator powered up, carefully remove the A13 Output from the signal generator.
» Setthe signal generator to afrequency of 900 MHz.

» At J of the A13 Output, connect a spectrum analyzer to the A16 Frac-N or A17 Synthesizer RF output and measure the
signal; it should be 900 MHz at an amplitude > 5 dBm.

— If the signal isnot present or at the correct amplitude, refer to the A16 Frac-N or A17 Synthesizer troubleshooting.
— If the signal is present, replace the A13 Output. (Refer to “A13 Output” on page 2-36.)

402 Quadrature DAC Test (E4438C Only)

* Replace the A13 Output.

403 VBL O Test (E4438C Only)

* Replace the A13 Output.
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404 1Q Test (E4438C Only)

* Measurethe Q signal from the A10 I/Q Multiplexer.

a
b.

o

Disconnect the cable from J3 of the A19 Daughterboard and connect it to a DVM.
Set the CW frequency to 2 GHz.

Turn on the 1/Q modulation and adjust the Q offset.

Press: 1/Q > 1/Q On > 1/Q Adjustments > 1/Q Adjustments On > Q Offset

Rotate the RPG and observe the DVM. The voltage should vary from approximately +0.25 Vdc for an offset of 50% to
approximately -0.25 Vdc for an offset of -50%.

— If thesignal is bad, check it at J10 of the A10 1/Q Multiplexer.

— If thesignal isbad at J10, refer to A10 1/Q Multiplexer troubleshooting.
— If the signal isgood at J10, change the cable.

* Measurethel signal from the A10 I/Q Multiplexer.

a
b.

o

Disconnect the cable from J2 of the A19 Daughterboard and connect it to a DVM.
Set the CW frequency to 2 GHz.

Turn on the 1/Q modulation and adjust the | offset.

Press: 1/Q > 1/Q On > 1/Q Adjustments > 1/Q Adjustments On > | Offset

Rotate the RPG and observe the DVM. The voltage 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 isbad, check it at J9 of the A10 I/Q Multiplexer.

— If thesignal isbad at J9, refer to A10 I/Q Multiplexer troubleshooting.
— If the signal isgood at J9, change the cable.

» Ifthel and Q signals are good, replace the A13 Output. (Refer to “A13 Output” on page 2-36.)

405 Gain Adjustment Test

* Replace the A13 Output.

406 Prelevel Bypass Test

* Replace the A13 Output.

407 Switched filters Test

* Replace the A13 Output.

408 AL C Reference Test

* Replace the A13 Output.

409 ALC Modulation Test

* Replace the A13 Output.
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410 Burst Modulation Test

* Replace the A13 Output.

411 AL C Detector Test

* Replace the A13 Output.

412 Het Band Test

* Measurethe 1 GHz signal from the A18 Reference.
a.  With the power off, remove the A13 Output and insert a ribbon cable extender into J11 of the A19 Daughterboard.
b. Power on the signal generator and tune to a CW frequency of 200 MHz.

c. Using aspectrum analyzer, probe pin 19 of the ribbon cable extender? for a1 GHz signal with
an amplitude > -20 dBm:

— If the signal is present, replace the A13 Output. (Refer to “A13 Output” on page 2-36.)

— If the signal is not present, power down the signal generator and remove the A18 Reference. (Refer to “A18
Reference” on page 2-46.)

d. Using aDVM, measure the resistance between J11-19 and J51-19:

— If the path is open, replace the A19 Daughterboard. (Refer to “A19 Daughterboard” on page 2-48.)
— If the path is good (zero ohms), refer to the A18 Reference troubleshooting for the 1 GHz VCO.

413 Bulk R DAC Test

* Replace the A13 Output.

414 L og Offset Test

* Replace the A13 Output.

1. Theribbon cable extender needs to be assembled by the user. It consists of two connector plugs (part number
1252-1010) and approximately eight inches of ribbon cable (part number 8120-2226). The ribbon cable contains
26 wires; six of these wires need to be stripped off before being connected to the plugs.
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Figure 1-15
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Table 1-19

Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A19 A23 Motherboard

Daughterboard
+32 Ja2-7 J10-83 +31.04 +32.96 Main Supply
+15 J42-6, 21 J10-32, 82 +14.1 +15.9 Main Supply
-15 M2-2, 17 J10-36, 86 -159 -14.1 Main Supply
+9 JA2-5, 20 J10-34, 84 +8.73 +9.27 Main Supply
-6 J42-3, 18 J10-37, 87 -6.36 -5.64 Main Supply
-5.2 M2-4, 19 J10-35, 85 -5.356 -5.044 Main Supply
+5.2 JA2-14, 29 J10-30, 31, 80, 81 +4.68 +5.72 Main Supply
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500 Power Supply
e Ifthe+ 15V and +5.2 V supplies are good on the connector pins indicated:

a. Turn power off, remove the A17 Synthesizer and measure the resistance of the connection between the appropriate J42
and J10 pins.

— If the connection is good, replace the A17 Synthesizer. (Refer to “A17 Synthesizer” on page 2-44.)
— If the connection is bad, replace the A19 Daughterboard. (Refer to “A19 Daughterboard” on page 2-48.)
e Ifthe+ 15V and +5.2 V supplies are bad on the connector pinsindicated:
a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

501 Loop Gain

* Replace the A17 Synthesizer.

502 Tuning Voltage
» If the+32V and +9 V supplies are good on the connector pins indicated:.

a. Turn power off, remove the A17 Synthesizer, and measure the resistance of the connection between the appropriate J42
and J10 pins.

— If the connection is good:

a. Re-insert the A17 Synthesizer.
b. Turn power on and check the 10 MHz signal on the A23 Motherboard at J10 pin 99 using an oscill oscope.

The signal should have a period of 100 ns and an amplitude of greater than 1.2 Vp-p.

— If the signal isgood, replace the A17 Synthesizer. (Refer to “A17 Synthesizer” on page 2-44.)
— If the signal is bad, troubleshoot the A18 Reference. (Refer to “A18 Reference” on page 2-46.)
— If the connection is bad replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)
e Ifthe+32V and +9 V supplies are bad on the connector pins indicated..

a. Check the origin of the supply.

— If the supply voltageis good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)

— If the supply voltageis bad at the origin, troubleshoot the problem using that assembly's troubleshooting
procedure.
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503 RF Detector
» If the-6V supply is good on the connector pins indicated:

a. Turn power off, remove the A17 Synthesizer and measure the resistance of the connection between the appropriate J52
and J10 pins.

— If the connection is good, replace the A17 Synthesizer. (Refer to “A17 Synthesizer” on page 2-44.)
— If the connection is bad, replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)
« If the-6V supply is bad on the connector pins indicated:
a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

504 FM Inversion

* Replace the A17 Synthesizer.
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Self-Tests 6xx for the A21 YTO Driver

Figure 1-16
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Table 1-20 e
Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A21YTO Driver A23 Motherboard
+32 J1-55, 57 J34-55, 57 +31.04 +32.96 Main Supply
+15 J1-54, 56 J34-54, 56 +14.1 +15.9 Main Supply
-15 J1-49 J34-49 -15.9 -14.1 Main Supply
-5.2 J1-50 J34-50 -5.356 -5.044 Main Supply
+5.2 J1-51 J34-51 +4.68 +5.72 Main Supply
+5.2 VD J1-44 J34-44 +4.68 +5.72 Main Supply
+3.4VDY J1-45 J34-45 +3.298 +3.502 Main Supply
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600 Post Regulators
e Ifthe+5.2VD, +3.4 VDY, and £ 15V supplies are good on the J34 connector pinsindicated:

a. Remove the W27 ribbon cable from J1 of the A21 YTO Driver.
b. Measurethe +5.2 VD, +3.4 VDY, and = 15 V supplies on the appropriate pins of the W27 ribbon cable.

— If thevoltages are good, replace the A21 YTO Driver. (Refer to “A21 YTO Driver and A22 Coupler” on

page 2-54.)
— If the voltages are bad:

a. Remove the W27 ribbon cable from the J34 connector on the A23 Motherboard.
b. On W27, measure the resistance between the appropriate pins from one end of the cable to the other.

— If the pins on W27 measure good (indicated as zero ohms), replace the A23 Motherboard. (Refer to “A23

Motherboard” on page 2-56.)
— If the pins on W27 measure bad (indicated as infinite ohms), replace the W27 cable.

e Ifthe+5.2VD, +3.4 VDY, and £ 15V supplies are bad on the J34 connector pins indicated:

a. Check the origin of the supply.
— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.
601 DACs Test
» Ifthe+32V, +5.2V, and -5.2 V supplies are good on the J34 connector pins indicated:

a. Remove the W27 ribbon cable from J1 of the A21 YTO Driver.
b. Measurethe+32V, +5.2'V, and -5.2 V supplies on the appropriate pins of the W27 ribbon cable.
— If thevoltages are good, replace the A21 YTO Driver. (Refer to “A21 YTO Driver and A22 Coupler” on
page 2-54.)
— If the voltages are bad:

a. Remove the W27 ribbon cable from the J34 connector on the A23 Motherboard.
b. On W27, measure the resistance between the appropriate pins from one end of the cable to the other.

— If the pins on W27 measure good (indicated as zero ohms), replace the A23 Motherboard. (Refer to “A23

Motherboard” on page 2-56.)
— If the pins on W27 measure bad (indicated as infinite ohms), replace the W27 cable.

e Ifthe+32V, +5.2V, and -5.2 V supplies are bad on the J34 connector pinsindicated:

a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Maotherboard. (Refer to “A23 Motherboard” on

page 2-56.)
— If the supply voltage is bad, troubleshoot the problem using that assembly's procedure.
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602 PLL Interface
e Check for A15 Sampler YO phase lock interference.
a.  Disconnect the cable from J4 of the A21 YTO Driver.

— If test 602 still fails, replacethe A21 YTO Driver. (Refer to “A21 YTO Driver and A22 Coupler” on page 2-54.)
— |If test 602 passes, troubleshoot the A15 Sampler. (Refer to “A15 Sampler” on page 2-40.)

603 FM Driver
» Measurethe FM modulation signal from the A16 Frac-N.

a. Disconnect the cable at J3 of the A21 YTO Driver.
b. Select the FM/¢M menu.
c. Select thefollowing:
— FM mode
— FM Path 1
— FM Dev 100 kHz
— FM Source (Internal)
— FM Rate 400 Hz
— More (1 of 2) >> FM Waveform (Square)
— FM On
d. Select Mode On/Off to On.

e. Use an oscilloscope and probe the center pin of W28 (the cable that connectsto J3 of A21 YTO Driver) to measure a
400 Hz square-wave signal with an amplitude > 2 Vp-p.

— If the signal isgood, replacethe A21 YTO Driver. (Refer to “A21 YTO Driver and A22 Coupler” on page 2-54.)
— If the signal is bad, turn power off and remove the A15 Sampler and A16 Frac-N.

a. Measure the resistance of the center pin connection between W28 and J14 of the A19 Daughterboard.

This should be a short.

b. Measure the resistance of the connection between the center pin of W28 and ground.

This should be an open.
— If the connections are bad, check the W28 cable.
— If the W28 cable is good, replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)

— If the connections are good, troubleshoot the A16 Frac-N.
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Figure 1-17
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Table 1-21

Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A19 A23 Motherboard

Daughterboard
+32 Ja2-7 J10-83 +31.04 +32.96 Main Supply
+15 J42-6, 21 J10-32, 82 +14.1 +15.9 Main Supply
-15 M2-2, 17 J10-36, 86 -159 -14.1 Main Supply
+9 JA2-5, 20 J10-34, 84 +8.73 +9.27 Main Supply
-6 J42-3, 18 J10-37, 87 -5.64 -6.36 Main Supply
-5.2 M2-4, 19 J10-35, 85 -5.356 -5.044 Main Supply
+5.2 JA2-14, 29 J10-30, 31, 80, 81 +4.68 +5.72 Main Supply
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700 Power Supply
e Ifthe+5.2V, +15V, and -15 V supplies are good on the connector pins indicated:

a. Turn power off to the signal generator.

b. Removethe A16 Frac-N and measure the resistance of the connection between the appropriate J42 and J10 pins.

— If the connection is good, replace the A16 Frac-N. (Refer to “A16 Frac-N” on page 2-42.)
— If the connection is bad, replace the A19 Daughterboard. (Refer to “A19 Daughterboard” on page 2-48.)
e Ifthe+5.2V, +15V, and -15 V supplies are bad on the connector pinsindicated:
a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)

— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.
701 Loop Gain

* Replacethe A16 Frac-N.

702 Tuning Voltage
» Ifthe+32V, -5.2V, and +9 V supplies are good on the connector pins indicated:
a. Turn power off to the signal generator.
b. Removethe A16 Frac-N and measure the resistance of the connection between the appropriate J42 and J10 pins.
— If the connection is good:

a Re-insert the A16 Frac-N.
b. Turn power on to the signal generator.

c. Check the 10 MHz signal on the A23 Motherboard at J10 pin 99 using an oscilloscope.

The signal should have a period of 100 ns and an amplitude greater than 1.2 Vp-p.

— If the signal isgood, replace the A16 Frac-N. (Refer to “A16 Frac-N" on page 2-42.)
— If the signal is bad, troubleshoot the A18 Reference.
— If the connection is bad, replace the A19 Daughterboard. (Refer to “A19 Daughterboard” on page 2-48.)
e Ifthe+32V, -5.2V, and +9 V supplies are bad on the connector pins indicated:
a. Check the origin of the supply.

— If the supply voltageis good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

703 Output Voltage

* Replacethe A16 Frac-N.

1-44



704 Filter Test
» If the-6V supply is good on the connector pins indicated:

a. Turn power off to the signal generator.

Troubleshooting

Troubleshooting Performance Test Problems

b. Removethe A16 Frac-N and measure the resistance of the connection between the appropriate J42 and J10 pins.

— If the connection is good:

a
b

o

Re-insert the A16 Frac-N.
. Remove the A13 Output.

Turn power on to the signal generator.

Tune the signal generator to the following frequencies and check for the presence of asignal:
Table 1-22
Options Tune Check Level
(MHz) (MHz) (dBm)
All 300 300+ 10 >+5
All 500 500 + 10 > +5
All 900 900+ 10 >+5
502/503/504/506 1300 1300+ 10 >+5
503/504/506 2250 2250+ 10 > +5
503/504/506 3000 3000 + 10 >+5

— If these signals are good, replace the A16 Frac-N.

Connect a semi-rigid cable-extender probe to P4 and connect asignal analyzer to the probe; P4 delivers the RF
output of the A16 Frac-N through W41.

To locate W41, refer to “ Semi-Rigid Cables - Includesthe A21 Y TO Driver and the AT1 Electronic Attenuator
or the AT1 High-Power Mechanical Attenuator (Option UNB) with A28 Reverse Power Protection” on
page 3-44.
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— If these signals are bad, carefully remove the A16 Frac-N with the power on.

a. Connect asemi-rigid cable-extender probe to P1 and connect asignal analyzer to the probe; P1 delivers
the YO input of the A16 Frac-N through W38.

To locate W38, refer to “ Semi-Rigid Cables - Includes the A21 Y TO Driver and the AT1 Electronic
Attenuator or the AT1 High-Power Mechanical Attenuator (Option UNB) with A28 Reverse Power
Protection” on page 3-44.

b. Tunethesignal generator to the following frequencies and check for the presence of asignal:

Table 1-23
Options Tune Check Level
(MHz) (MHz) (dBm)
All 300 4300 + 300 >-10
All 500 8000 + 300 >-10
All 900 7200 + 300 >-10
502/503/504/506 1300 5200 + 300 >-10
503/504/506 2250 4500 + 300 >-10
503/504/506 3000 6000 + 300 >-10

— If these signals are good, replace the A16 Frac-N. (Refer to “A16 Frac-N” on page 2-42.)

— If these signalsare bad, replacethe A21 Y TO Driver. (Refer to“A21 YTO Driver and A22 Coupler”
on page 2-54.)

— If the connection is bad, replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)
» If the-6V supply isbad on the connector pins indicated:

a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

705 F/2 Test

* Replacethe A16 Frac-N.
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706 FM Path Test

Measure the FM modulation signal from the A18 Reference.
Turn power off to the signal generator.

a
b. Removethe A16 Frac-N and insert a ribbon cable extender! into J41 of the A19 Daughterboard.

o

Turn power on to the signal generator.
d. Select the FM/$M menu.
e. Select thefollowing:
— FM mode
— FM Path 1
— FM Dev 100 kHz
— FM Source (Internal)
— FM Rate 400 Hz
— More (1 of 2) >> FM Waveform (Square)
— FM On
f. Select Mode On/Off to On.

g. Usean oscilloscope and probe pin 11 of the ribbon cable extender to measure a 400 Hz square-wave signal with an
amplitude > 4 Vp-p.

— If the signal isgood, replace the A16 Frac-N. (Refer to “A16 Frac-N” on page 2-42.)
— If the signal is bad, turn power off and remove the A18 Reference. (Refer to “A18 Reference” on page 2-46.)

a. Measure the resistance of the connection between J41-11 and J53-11 of the A19 Daughterboard.

This should be a short.

b. Measure the resistance of the connection between J41-11 and ground.

This should be an open.
— If the connections are bad, replace the A19 Daughterboard. (Refer to “ A19 Daughterboard” on page 2-48.)

— If the connections are good, troubleshoot the A 18 Reference.

1. Theribbon cable extender needs to be assembled by the user. It consists of two connector plugs (part number
1252-1010) and approximately eight inches of ribbon cable (part number 8120-2226). The ribbon cable contains
26 wires; six of these wires need to be stripped off before being connected to the plugs.
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Self-Tests 8xx for the A18 Reference

Figure 1-18

J10

oooocoocooooooo]
0000000000000 0Q0

52
51 0000

00DOOBODOOO0000000000000000 000
000000000000 0000000000000000 9

2 00000000000DO00000000000000000 50
|+ 00000000000000000000000000000yg

‘%%%%

Connector Pin Numbers
and Sequence

dughtr2al&

Table 1-24

Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)

A19 A23 Motherboard

Daughterboard
+32 J52-7 J10-83 +31.04 +32.96 Main Supply
+15 J52-6, 21 J10-32, 82 +14.1 +15.9 Main Supply
-15 J62-2, 17 J10-36, 86 -15.9 -14.1 Main Supply
-5.2 J52-4, 19 J10-35, 85 -5.356 -5.044 Main Supply
+5.2 J52-14, 29 J10-30, 31, 80, 81 +4.68 +5.72 Main Supply
+15 STBY J52-26 J10-33 +14.55 +15.45 Main Supply
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800 1 GHz Detector

» Replace the A18 Reference.

801 Tuning Voltage
» If the supply voltages are good on the J10 connector pins indicated:

a. Turn power off to the signal generator.

b. Remove the A18 Reference and measure the resistance of the connection between the appropriate J52 and J10 pins.

— If the connection is good, replace the A18 Reference. (Refer to “ A18 Reference” on page 2-46.)
— If the connection is bad, replace the A19 Daughterboard. (Refer to “A19 Daughterboard” on page 2-48.)
» If the supply voltages are bad on the J10 connector pinsindicated:

a. Check the origin of the supply.

— If the supply voltageis good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

802 AM Mux and DACs

* Replace the A18 Reference.

803 FM Mux and DACs

» Replace the A18 Reference.
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Self-Tests 11xx for the A12 CPU

Figure 1-19

Rear Panel

J15

A23 Mother board |
—_l
a12_cpu2mthr-bd
Table 1-25
Power Supply | Connector Pinson the Minimum Maximum Origin
Voltage (Vdc) Value (Vdc) Value (Vdc)
A12 CPU A23 Motherboard
+32 J8-44 J15-44 +31.04 +32.96 Main Supply
+15 J8-103 J15-103 +14.55 +15.45 Main Supply
-15 J8-43 J15-43 -15.45 -14.55 Main Supply
+9 J8-58 J15-58 +8.73 +9.27 Main Supply
-6 J8-57 J15-57 -6.18 -5.82 Main Supply
-5.2 Jg-101 J15-101 -5.356 -5.044 Main Supply
+5.2 Jr-59, 60, 119, 120 | J5-59, 60, 119, 120 | +5.044 +5.356 Main Supply
+3.4 J7-55, 56, 57, 58, J5-55, 56, 57, 58, +3.298 +3.502 Main Supply
115, 116, 117, 118 115, 116, 117, 118
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1100 Power Supply

Run the Self-Test to verify that the A12 CPU isreceiving the following power supplies: +10 V Ref, -6 V Ref, -5.2 V Ref,
and the +9 V Ref.

— If the power supply voltages are correct on the J15 and J5 connector pins indicated:

a Measure the resistance of the connection between the connectors J8 and J15, or J7 and J5.
— If the connection is good, replace the A12 CPU. (Refer to “A12 CPU” on page 2-34.)
— If the connection is bad, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on page 2-56.)

— If the power supply voltages are incorrect on the J15 and J5 connector pins indicated:

a. Check the origin of the power supply.
— If the power supply voltages are good at the origin, replace the A23 Motherboard. (Refer to “A23

Motherboard” on page 2-56.)
— If the power supply voltages are bad, troubleshoot the problem using the assembly’s troubleshooting procedure.
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Self-Tests 14xx for the A1l Internal Bit Error Rate Analyzer (E4438C Only)

Figure 1-20
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Table 1-26
Power Supply | Connector Pins on the Minimum Maximum Origin
Voltage (Vdc) | A23 Motherboard Value (Vdc) Value (Vdc)
+15 J14-28 +14.55 +15.45 Main Supply
-15 J14-3 -15.45 -14.55 Main Supply
-5.2 J14-1, 26 -5.356 -5.044 Main Supply
+5.2 VD J4-64, 65 +5.044 +5.356 Main Supply
+3.4VD J-60, 61, 62, 63 +3.298 +3.502 Main Supply
+2.6 VD J4-57, 58, 59 +2.425 +2.575 A23 Motherboard
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1400 Power Supply
» If the supply voltages are good on the connector pins indicated:

a. Turn power off to the signal generator.

b. Removethe A1l Internal Bit Error Rate Analyzer and measure the resistance of the connection between the
appropriate pins of J14/J4, and sockets J14/J4.

— If the connection is good, replace the A1l Internal Bit Error Rate Analyzer. (Refer to “ A1l Internal Bit Error Rate
Analyzer (E4438C Only)” on page 2-32.)

— If the connection is bad, replace the A23 Motherboard. (Refer to “A23 Maotherboard” on page 2-56.)
» If the supply voltages are bad on the connector pins indicated:

a. Check the origin of the supply.

— If the supply voltageis good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)

— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.
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Self-Tests 15xx for the A9 Digital Demodulator (E4438C Only)

Figure1-21
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Table 1-27
Power Supply | Connector Pins on the Minimum Maximum Origin
Voltage (Vdc) | A23 Motherboard Value (Vdc) Value (Vdc)
+15 J12-28 +14.55 +15.45 Main Supply
-15 J12-3 -15.45 -14.55 Main Supply
-5.2 J12-1, 26 -5.356 -5.044 Main Supply
+5.2 J2-2, 27 +5.044 +5.356 Main Supply
+5.2VD J2-64, 65 +5.044 +5.356 Main Supply
+3.4VD J2-60, 61, 62, 63 +3.298 +3.502 Main Supply
+2.6 VD J2-57, 58, 59 +2.425 +2.575 A23 Motherboard
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1500 Power Supply
» If the supply voltages are good on the connector pins indicated:

a. Turn power off to the signal generator.

b. Removethe A9 Digital Demodulator and measure the resistance of the connection between the appropriate pins of
J12/32, and sockets J12/J2.

— If the connection is good, replace the A9 Digital Demodulator. (Refer to “ A9 Digital Demodulator (E4438C
Only)” on page 2-28.)

— If the connection is bad, replace the A23 Motherboard. (Refer to “A23 Maotherboard” on page 2-56.)
» If the supply voltages are bad on the connector pins indicated:
a. Check the origin of the supply.

— If the supply voltageis good at the origin, replace the A23 Motherboard. (Refer to “ A23 Motherboard” on
page 2-56.)

— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.
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Self-Tests 16xx for the A7 Baseband Generator (E4438C Only)

Figure 1-22
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Table 1-28
Power Supply | Connector Pins on the Minimum Maximum Origin
Voltage (Vdc) | A23 Motherboard Value (Vdc) Value (Vdc)
+32 J11-4 +31.04 +32.96 Main Supply
+15 J11-28 +14.1 +15.9 Main Supply
-15 J11-3 -15.9 -14.1 Main Supply
-5.2 J11-1, 26 -5.356 -5.044 Main Supply
+5.2 J11-2, 27 +4.68 +5.72 Main Supply
+3.4VD J1-60, 61, 62, 63 +3.298 +3.502 Main Supply
+2.6 VD J1-57, 58, 59 +2.425 +2.575 A23 Motherboard
+1.9VD J1-52 +1.843 +1.957 A23 Motherboard
+1.8VD J1-55, 56 +1.746 +1.854 A23 Motherboard
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1600 Host <-> BBB Comm
e Ifthe+3.4VD, +2.6 VD, and +1.9 VD supply voltages are good on the connector pins indicated:

a. Turn power off to the signal generator.

b. Remove the A7 Baseband Generator and measure the resistance of the connection between the appropriate pins of J1,
on the A23 Motherboard side, and socket J1, on the A7 Baseband Generator side.

— If the connection is good, replace the A7 Baseband Generator. (Refer to “ A7 Baseband Generator (E4438C Only)”
on page 2-26.)

— If the connection is bad, replace the A23 Motherboard. (Refer to “A23 Maotherboard” on page 2-56.)
» If the +3.4 VD supply voltage is bad on the connector pins indicated:

a. Check the origin of the supply.

— If the supply voltage is good at the origin, replace the A23 Motherboard. (Refer to “A23 Motherboard” on
page 2-56.)
— If the supply voltage is bad at the origin, troubleshoot the problem using that assembly's troubleshooting procedure.

» Ifthe+2.6 VD and +1.9 VD supply voltages are bad on the connector pins indicated:
a. Replace the A23 Motherboard.

1601 Appsl <-> Apps2 Comm
» If the +1.8 VD supply voltagesis good on the connector pins indicated:

a. Turn power off to the signal generator.

b. Remove the A7 Baseband Generator and measure the resistance of the connection between the appropriate pins of J1,
on the A23 Motherboard side, and socket J1, on the A7 Baseband Generator side.

— If the connection is good, replace the A7 Baseband Generator. (Refer to “ A7 Baseband Generator (E4438C Only)”
on p