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$C-TROUBLESHOOTING

8C-1 OVERALL TROUBLESHOOTING

The 67XXA Synthesizer contains firmware that
generates hidden-key routines and error codes that
aid in troubleshooting instrument failures to the
replaceable subassembly level. Subsection 6C
provides a tabular listing of the hidden-key routines
used for troubleshooting and the error codes along

- with their possible ecausés. Troubleshooting proce-

dures for faults that do not produce error codes are
also provided. ,

NOTE

1t is recommended that you upgrade your
instrument’s operating firmware to the
latest available version. Although the
error codes and hidden-key routines cited
herein may have been implemented in
earlier versions of firmware, newer
firmware versions contain upgraded test-
ing and calibration techniques that will
maximize the performance of your instru-
ment. Contact WILTRON Customer Ser-
vice at (408) 778-2000 for further details.

6C-2 HIDDEN-KEY ROUTINES

The <Shift> TRIGGER key in conjunction with a
3 digit code implements the 87XXA’s hidden-key
routines. These routines are used to in calibration
and troubleshooting, Table 6C-1 provides descrip-
tions of the routines useful in froubleshooting. Once
a hidden-key routine has been activated, the keys
used (except for the DATA ENTRY keypad) have dif-
ferent functions than are indicated by the 67XXA’s
front panel markings.

Use caution when entering <Shift> TRIGGER codes
during calibrakion or troubleshooting procedures.
Entry of an incorrect <Shift> TRIGGER code may
damage or erase stored calibration data.

4C.2 ERROR CODES

During normal 67XXA operation, self {est runs auto-
matically ag part of the instrument turn-on process.
If there ig a failure during self test, an error code is

67XXA MM

generated and displayed in the FREQUENCY LCD
digplay area, This alerts the operator to the failure
and aids in troubleshooting the failure to a replace-
able subassembly.

In addition, self test of specific subsystems or-subas-
semblies may be invoked at anytime by using the
appropriate hidden-key routine as described in para-
graph 6C-2 and Table 6C-1, '

Table 6C-3 provides a summary listing of the error
codes along with descriptions and probable causes.

* This table makes reference o additional procedures.

located in the various subsystem sections of the
manual, These additional procedures provide more
detailed trouble isolation techniques.

6C-4 MASTER RESET FUNCTION

This function causes the non-volatile ram on the A23
PCB to be erased. In addition to being used to over-
write the non-volatile RAM and to cancel the <Shift>
TRIGGER 004 function, it is used as a trouble shoot-
ing diagnostic aid. To perform a master reset,
proceed as follows:

1. With the 678%Ain STANDBY, press and hold the
RF ON/RF OFF key.

2. Press the STANDBY/ON key to turn the instru-
‘ment on. After the displays blank and the self
test hags started, release the RF ON/RF OFF key.

NOTE:.
This procedure overwrites all information
stored in the non-volatile RAM, including
the 9 stored front panel setups with their
default values. Whenever a master reset
ig performed, an E8-10 error will occur,

60-5 TROUBLESHOOTING FAULTS THAT
DO NOT PRODUCE ERROR CODES

Since the 87XXA Synthesizer must Tun self test to
generate error codes, faults that cause the instru-
ment to be non-operational do not produce error
codes. These faults generally are: failure to power up:
properly, unexpected shutdown, and front panel lock
up, Table 6C-2 provides troubleshooting procedures
for these types of failures along with their most

probable canses.

6C-1




HIDDEN-KEY AQUTINES 6C TROUBLESHOOTING

Table 6C-1.  Descriptions of Hidden-Key Routines Useful in Maintenance/Troubleshooting (1 of 6)

«Shift>
TRIGGER
Code Function
000 Enables the security function that turns off the FREQUENCY and MODULATION displays. It is disabled
y a rasat.

001 Enables the sacurity function that turns off all of the front panel displays. it is disabled with a reset.

002 Enables the external high-resolution mode. It is turned off by a reset or <Shift> TRIGGER 003,

003 Disablas the extsrnal high-fesoluiion mode.

‘004 Makas the non-volatile RAM act like standard RAM on POWER OFF!ON This function is disabled with

: & master resst (para 6C-4).

008 Enabies the entry or display of the instrument serial number in the FREQUENCY display window.

008 Enables the display of the currant firmwars version number in the FREQUENCYdisplay window. <Shift>
axits this function.

Q1o Enables the display of the Referance Loop fraquency in the FREQUENCY display window and the
tuning voltage in the LEVEL display window.

011 Enables direct control of the Fine Loop. The fraquency is displayed in the FREQUENCY display win-
dow and the tuning voltage is displayed in the LEVEL display window. Changes to the Fine Loop fre-

_ quency are made with DATA ENTRY keypad inputs.

012 Enables direct contral of the Coarse Laop. The frequency is displayed in the FREQUENCGCY display win-
dow and the tuning voltage is displayed in the LEVEL display window. Changes to the Coarse Loop fre-
quency are made with DATA ENTRY keypad inputs.

019 Executes the display test that is part of self test. The test tums on all the LEDs and ali segments of the ‘
LCD displays continuously. Unit must be turned off to terminate this test.

020 Executes the Microprocessor test that is part of seif test. Displays any failures as etror codes in the
FREQUENGY display window and outputs a pass/ail message thru the GPIB.

021 Executes the A17 DVM test that is part of self test. Displays any fallures as error codes in the FRE-
QUENCY display window and outputs a passfail message thru the GPIB.

022 Executes the power supply and A22 voltage regulator test that is part of self test. Displays any failures
as arror codes in tha FREQUENCY display window and outputs a pass/fail message thru the GP[B

023 Executes the A8 serial VO test that is part of self test. Displays any faflures as eror codes in the FRE-
QUENCY display window and outputs a pass/fail message thru the GPIB.

024 Executes the A17 ramp generator test that is part of self test, Displays any failures as error codes Inthe
FREQUENCY display window and outputs a pass/ail message thru the GPIB.

025 Executes the A13 pulse generator test that is part of self test. Displays any failures as error codes in the
FREQUENCY display window and outputs a passfail message thru the GPIB,

026 Exscutes the A16 FM PCB test that is part of self test. Dispiays any fallures as error codes in the FRE-
QUENCY display window and outputs a pass/ail message thru the GPIB. ‘

027 Executes the A17 Analog Instruction PCB test that is part of self test. Displays any failures as error
codes in the FREQUENCY display window and outputs a pass/fail message thru the GPIB.

Q28 Exacuies the A15 ALC PCB test that is part of self test, Displays any failures as error codes in the FRE-
QUENCY display window and outputs a pass/fail message thru the GPIB.

029 Executes the A15 leveling loop test that is part of self test. Dispiays any failures as errar codes in the
FREQUENCY display window and outputs a pass/ail messags thru the GPIB.

030 Exacutes the A15 ALC test that is part of self test. Displays any failures as error codes in the FRE-
QUENCY display window and outputs a pass/fail message thru the GPIB.

6C-2
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6C TROUBLESHOOTING HIDDEN-KEY ROUTINES

Tabls 8C-1, Descriptions of Hidden-Key Routines Useful in Maintenance/Traubleshooting (2 of 6)
-:Shﬁ"t:v
TRIGGER
Code Functlen ‘
031 Exacutes the A5 reference osciliator test that is part of self test. Displays any failures as error codes in
_ the FREQUENCY display window and outputs a pass/ail message thru the GPIB,

032 Executas the A9, A1 Fine Loop test that Is part of self test. Displays any failures as errar codes inthe
FREQUENCY display window and outputs a pass/fail message thru the GPIB. :

033 Execuies the A3, Ad, AS Coarse Loop test that is part of self test. Displays any failures as error codes in
the FREQUENCY display window and outputs a pass/fail message thru the GPIB,

034 Exscutes the A12, A18 YIG Loop test that is part of self test. Disp!ays-‘ahy failures as error codes in the
FREQUENGY display window and outputs a pass/ail message thru the GPIB.

035 Executes the A24 GPIB test that is part of gelf iest. Displays any fallures as error codss In the FRE-
QUENCY display window and outputs a pass/ail message thru the GPIB,

080 Unlocks the B7XXA.. Mainly used for unlocked FM mede where it is possible to get up to a 25 MHz
deviation. 1t is disabled by reset or <Shift> TRIGGER 081.

08t Disables hidden-key routine 080, Resats the 67XXAto normat locking.

089 Enables access o hiddan-key routines that have <Shift> TRIGGER codas from 300 o 5§99, Thess
routines ara used for calibration or to chack out the DACs to be callbrated, (Refsr to Section 3,
Table 3-3 for a listing these hidden-key routines.)

599 Enables accass to hidden-kay routines that have <Shift- TRIGGER codes above 600, These routines
are used for troubleshocting.

500 Tests the front panel LEDs, _

803 Sats the A17 ramp generator fo the end of the ramp (10 Volts).

804 Sets the A17 ramp generator to the beginning of tha ramp {0 Volis)

612 Sets.the A17 DVM scale to 2. This makes the voltage range -20 to +20 Volts.

613 Disables hidden-kay routine 812.

614 Sets the A17 DVM scals to 10, This makes the voltage range -100to +100 Volts,

615 Diszbles hidden-key routine 614, '

616 Sets A17 power meter switch 1 1o closed.

617 Sets A17 power meter switch 1 fo opan.

618 Sets A17 powar mster switch 2 to clossd.

619 Sets. A17 power meter switch 2 to open.

820 Sets all A17 power mster gain switches to cpen.

621 Sets A17 powar metar gain = 1.

622 " | Sets A17 power meter gain = 16.

623 Sets A17 power meter gain = 100.

g24 Sets A17 power meter gain = 1000,

825 Sets A17 power meter gain = 10000,

- 626 Switches on the A16 fast loop anable,
626 Switches off the A16 fast loop enable.

ETXXA MM
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HIDDEN-KEY ROUTINES

6C TROUBLESHOQTING

Table 6C-1. Deseriptions of Hidden-Key Routines Useful in Maintenance/Troubleshoating (3 of 6)

«Shht>
TRIGGER

Cods Funetlon
629 Sets FMfo DC coupled on the A18 PCB,

629 Sets FM to AC cohpled on the A16 PCB.

630 Switches on thé FM 30 Hz high-pass filter on the A16 PCB.
631 Switchas off the FM 30 Hz high-pass filter on the A16 PGB,
832 Swiiches on the FM ATTEN B X10 onthe A16 PCB.
633 Switches off the FM ATTEN B X10 on the A16 PCE.
634 Switches on the FM ATTEN A X10 on the A18 PGB,
835 Switches off tha FM ATTEN AX10 onthe A16 PCB.
636 Switchas on FM enable on the A16 PCB.

837 Switches off FM enable on the A16 PGB,

638 Swilches on FM sweep enable on the A16 PCB,
633 Swiiches'off FM sweep enable on tha A16 PCB.
640 - Switches on YIG loop snable on the A16 PCB,

641 SBwitches off YIG lcop enable onthe A16 PCB.

642 Selects +10 V refarence for the AT7 Tuning DAC.
643 Selects ~10 V refarence for the A17 Tuning DAC.
844 Set A17 Tuning gainto 4,

845 Set A17 Tuning gain to 1.

646 Set A17 galn 0 width path.

647 Set A17 gain 1 width path.

648 Set A17 gain 4-width path. ‘

8449 Disébles the A17 ramp Integratar.

650 Enables the A17 ramp integrator.

851 Salects A17 swesp ramp of <1 ssc.

652 Selscts A17 sweep ramp of »1 sec.

656 Clears tha A17 dwell strobe.

857 Enables the A17 dwell strobs.

" 658 Disabigs the A17 dwell strobe.

659 - Disable all the YIG-tuned oscillators.

860 Enable the CS band YIG-tuned oscillator.

661 Enable the X band YIG-tuned oscillator.

662 Enable the Ku band YIG-tuned oscitlator.

563 Enabla the K band YlG-tuned oscillator,

6C-4

67KXA MM

e




R

6C TROUBLESHOOTING HIDDEN-KEY ROUTINES
Tabie 8C-1, Descriptions of Hidden-Key Routines Useful in Maintenance/Troubleshooting {4 of 6)
<Shift | '
TRIGGER
Code Function
670 Sets A17 power meter amplifier Ato gain of 1.
671 Sets A17 power mater amplifier A fo gain of 10,
672 Sets A17 power meter amplifier Ato gain of 100.
873 Sels A17 power meter amplifier B fo gainof 1,
674 Sets A17 power mster ampliﬂer B to gain of 10.
875 Sets A17 powar mster amplifier B to gain of 100,
681 FM input path test. |
682 AM input path test.
886 Test the Digital Horizonta! Output DAC,
687 Display the rear pansl switch settings In the FREQUENCY display vu;ir:dow.
689 Enable access to and display of the Memory RAM, ' :
680 Enable the 20 Volt scals in the axternal DVM. : }
691 Enable fhe 100 Vol scale in the external DVM,
692 Test EEPROM U27. '
693 Test EEPROM U28,
694 Enable access to and display of EEPAOM data,
£95 Copy EEPROM U27 to U28. '
687 Display numbar of errors in EEPROM test.
699 Copy EEPROM 28 to U27, )
703 Enable control of the A17 analog ramp and set it fo the end.
704 Enabla control of the A17 analceg ramp and set It to the beginning. '
710 Displays the tuning rangs of the Fine Loop.
711 Finds the locking time for the Fine Loop.
712 ~Checks the Fine Loop linsarity.
720 Displays the tuning range of the-Coarse Loop.
721 Finds the locking tima for the Coarse Loop.
722 Checks the Coarse Loop linsarity. ¢
730 Displays the tuning rangs of the Refersnce oscillator,
732 Display the tuning range of the YIG Loop for the current band.
'?33 Finds the locking time for the YIG Loop for the current band.
734 Checks the YiG Loop linsarity for the current band.
760 Checks the A17 DVM linearity.
761 Turns on the axternal DVM.

67EXA MM 6C-5




HIDDEN-KEY ROUTINES 7 §C TROUBLESHOOTING

Table 80-1. -Descriptions of Hidden-Key Routines Useful in Maintenance/Troubleshooting (b of 6)

<Shift>
TRIGGER
Code Function

762 Turns on the Internal DVM.
764 Activates powar mater test with fixad gain.
785 Deactivates the powsr meter test with fixed gain,
766 Disables power meter temparature compensation,
767 Enables powaer metet temperaiurs compénsaﬂon.
768 Disables power meter oifsat compensation. -
769 Enables power meter offset compensation.
770 Disable zero FM autocalibration,
771 . Enable zero FM autocalibration.
772 | Remova the GW filter from the YIG Laop.
773 Placa tha CW fiter in the YiG Loop.
776 Execute the zero FiM routine.. Reducé the FM error.
778 Zero out the frequency dynamic calibration.
791 This routine will swesp the A17 Tuning DAC in 100 step increments.
792 This routine will sweep the A17 Sweep Width DAC In 100 step increments.
793 This routine will sweep tha A17 Tuning and Sweep Width DACs at'the same time.
794 “This routine will sweep the A17 Linearizer DAG. .
795 This routine will swesp the A17 Breakpoint DAG,
796 This rolutine will sweep the A17 Sweep Time DAC.
797 This routine will sweep the A17 Switchpoint DAC,

. 798 Exercise the analog ramp in the open loop,
820 Causes a pauss the external laveling calibration.
821 This routine is used to stop the analog sweep at each-dwell point. The microprocésspr will stop the

sweep just bafore it locks. Pressing <Shift> allows the sweep to continue to the next dweli point.

ac4 Disables the line/externat trigger interrupt,
905 Enables the line/external tn’gge-r intarrupt.
a08 Disables the dwall interrupt,
967 Enables the dwsll interrupt.
908 Disables the timer 2 interrupt.
909 Enables the timer 2 intetrupt.
g10 Disables the timer 1 infarrupt.
9‘E1‘ ' Enables the timer 1 Erﬁerrupt.

912 Disable the GPIB nterrupt.
913 Enable the GPIB Interrupt.

6C-6
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6C TROUBLESHOOTING

HIDDEN-KEY ROUTINES

T

Table 86C-1. Descriptions of Hidden-Key Routines Useful in Maintenance/Troubleshooting (6 of 6)

«Shifta
TRIGGER

Code Functlon
914 Disable the fast frequency change interrupt,

915 Enable the fast frequency changa interrupt,

916 Disable the front panal interrupt.

817 Enable the front panel interrupt.

918 Disable the housekesping interrupt,

919 Enable the housskeeping interrupt.

§7XXA MM
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TROUBLESHOOTING

J
. 8C TROUBLESHOOTING

Table §C-2. Troubleshooting Turn On, Unusual Shutdown, and Locked Up Front Panel Problems {1 of 2}

Trouble Indication

Troubleshooting Procedurs

Synthesizer does not-
power up, STANDBY lite
OFF.

Check both ling fuses on rear panel,
o Jfthe line fuses are gocd, check A22TP11 for +24V.

o i the +24V is present, check the A28J1 connection to the front panel casting. f this
connection is good, then there Is an open In the cabling between the front panel casting

and the A1 and A2 PCBs.

o If there is no +24V present at A22TP11, disconnect A28J3 and A281. If the +24V
appears, there is a short cireuit in sither the front panel casting PCBs or the 10 MHz

crystal oscillator.

s Ifthe +24V does not appear, the problem is with A22VR1, AS'ZTL or A28CR86-9,

Synthesizer dees not
power up, STANDBY lite
ON.

When the LINE key is prassaa. the STANDSY lite should go 6ﬁ and the ON lite should
luminate.

o [fSTANDBY goes off and the ON lite remalns off, it indicates eitherthat the LINE switch
is defective or that thers is a shott circuit on the 524V line foliowing the LINE switch.

e |fthe STANDBY lite goes off and the ON lite lluminates as normal, you should heara
click. This click means the A28K1 relay has energized. If A28K1 does not enargiza, but
the fan operates, then A28K1 is defective. If the fan does notoperate, the cabling from
the front panel casting via A28J2 is most likely open.

Front panal LCDs and
_LEDs flash on and off
when LINE is switched 1o
ON. '

Indicates one of the A25 outputs is shorted to ground. )

¢ Perform master reset (para 6C-4).

* Refer to paragraph 6N-7 for additional power supply assemblies troubleshooting
procedures, : '

6C-8
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85C TROUBLESHOOTING

TROUBLESHOOTING

Tabie 8C-2. Troubleshooting Turn Cn, Unuaual Shutdown, and Locked Up Front Panel Problems (2 of 2)

Troubls Indication

Troubleshooting Procadurs

Synthesizer operates for
some fims, than shuls
down

{(ON indicator is on) Aftar
a short time, synthesizer

resurnes normal operation,

Indicates the 87XXA syntheslzer has reached an excessive operating temperaturs,

= [f fan is still operating, clean air fitter.

8 {ffanis not operating, the trouble could be A22VR1, tha fan, or the fan circuitry. Refer
ta paragraph 6N-7 for additional troubleshooting procedures.

Front Panel Hangs Up

During narmal operation when the synthesizer is turned on, the front panel LCD displays
and LEDs will light in a random pattern for a few secands and then blank while self test is
being psrformed. Upan completion of self test, the front panel will display the set-up that
the synthesizer had when last powered down. ,

if the LCD numeric displays and the indicator LEDs never change from their initial random
pattern and/or if front panel control is lost, a problem in either the Digital Control subsystem
or the Operator /O subsystem is indicated. Troublashoot as follows:

During powsr up, monitor A28J1-3 and A28J1-4 (Mother board connector that connects to
the front panel casting) with an oscilloscope. You should observe a TTL serial data signal
on pin 3 and a TTL 400 kHz clock signal on pin 4 at intervals indicating that the frant panal
is being written to by the A8 Serial 11O,

¢ Parform master reset {para 6C-4),

& |f the data and cleck signals are observed at A28J1 pins 3 and 4, then the malfunction
Is most tikely In the Front Panel A1 and A2 PCBs, Refer to paragraph 8D-7 for front
panel assemblies troubleshooting procedures

* if the data and clock signal are not observed at A28J1pins 3 and 4, the probiam fies
within the Digital Control Subsystem, Refer to paragraph 6E-7 for digital control
assemblies troubleshaooting procedures.

6TEXA MM
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6C TROYBLESHOOTING

ERROR CODES
Tehble 6C-3. Summafy of Error Codes with Probable Causes (1 of 8) -
Error Cods Description Remarks/Pogsihle Problem Area
EG-0 _The microprocessar is Unable to perform & self-test. This can be | Refer to Ssction 8N Power Supply
caused by either the DVM or the £15V(G) supplies. This is a fatal | Assemblies for troubleshooting pro-
arror, which means that normal operation is curtailsd until the etror | cedures,
is correctad, .
Ed-1 The A17 Board is missing, or +10V Reference in A17 or A15 failed.
Coarse Loop Tests Refar {o paragraph 8H-6 for detalled
Coarsa Loop troubleshooting proce-
dures.
NOTE
The Refersncs Loop must be operating.
E4-10 Phase-Lock Error — This test checks the A8 PCB for phase | A3, Ad, or A6 PCBs.
detector output, [ this test passes, then the E4-13 test is run. K
this test falls, then the E4-11 and E4-12 tests are usad to narrow
the problem ares. -
‘B4 Phasa-Lock Negative Error -~ The 10 MHz raferance for the j A8 PCB Input Buffer or A10 PCB
Coarsa Loop Subsystem is missing. Refarence Buffer.
E4-12 Phase-Lock Positive Error — The A6 Coarse Loop Divider PCB is | A3.and A4 PCBs.
not recelving a signal from the A3 Coarse Laop Mixer PCB,
£4.13 VGO Tuning Voltage Eror — The VGO tuning voltage Is out of | If the voltage value reveals that the
rangs, The instrument may operate normaliy; however, it nesdsto | sweep is at the end of its range
be recalibrated. opposite from whete it should be, the
probable cause |s the A4 PCB -
Tuning Amplitier.
Refarance Logp Tests Refartc paragraphlﬁﬁ-e for detailed
Reference Loop troublesheoting
procadures.
NOTE
The E5-seties tasts take pracsdsnce over tha E4-,
EQ-, and E12-series tests. [f thera is no output
from the A5 PCB (via the A10 PCB) the E4-, E9-,
and E12-series tests are bypassed until the
AS PCB error is corrected,
E5;10 Phass-Lock Errar — Test checks whather the AS Reference
Oscillator is locked. i unlocked, the E5-11 and E5-12 tests are run.
If lecked, they are bypassed.

6C-10
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&§C TROUBLESHOOTING

EAROCA CODES

Tabla 60-3. Summary of Error Codes with Preobable Caunses (2 of 9)

Ramarks/Possikie Problem Aros

Error Code Description

E5-11 Phase-Lock Negative Error The A7 Refersnce DivEder'P'CB.

E3.12 Phase-Lock Posilive Error The A7 Reference Divider PCB is
not receiving the 500 MHz signal
from the A5 PCB. _

E5-13 VCO Tuning Voliage Error The alignment of the VCO tuning
voltage s marginal and requires
recalibration.

A8 Serial IO Test
E2-10 Serial ¥O Not Responding -— Failure indicates that the A8 Serlal | Refer to paragraph 6E-7 for detailed
YO PGB is not receiving information from the front panel. Setial YO troubleshooting proce-
duras,
Fine Loop Tests Refer to paragreph 61-7 for detailed
: Fine Loop froubleshocting ptoce-
dures,
NOTE
The Reference Loop must be operating but not -
locked for the following tests, If there is an ES error
code, then the E8-saries tests are run. ¥ the ES-
sories tests fail, only the E5 error coda will ba dis- -
played.

E8-10 Phasa—dek Error — Tests whether the A9 Fine Loop Oscillator Is
locked. If unlockad, the E9-11 and EB-12 tests are run. if locked,
thay are bypassed.

E8-11 Phase-l.ock Negative Error The A1l Referance Divider PCB is
not raceiving the Fine Loop signal
from the A9 PCB.

E9-12 Phase-Lock Positive Error The 10 MHz raeferance signal is not
being received by the A1
Refarencs Divider PCB.

E9+3 VCO Tuning Voltage Eror — The VCO tuning voltage is out of | If the:‘ voltage value ravaals that the
range. The instrument may operate properly; howevar, it shauldbe | sweep is at the end of its range
calibrated. opposite fromwhers it shouid be, the
: . probable cause is the A9 PCB

Tuning Amplifer.

67XHXA MM
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- 6C TROUBLESHOOTING

ERROR CODES
Table 8C-3. Summary of Error Codes and Probable Causes (3 0f )
Error Code Description Hemarks/Possibie Prbblam Area
A12 YIG Loop Tests Refer to paragraph 6J-7 for detailed -
YiG Loop troubleshooting proce-
dures. ' -
NOTE
The E4-, E5-, and E9-series tests must have been
successfully complated before these tests will be
run. if any of the E4-, E5-, or E9-serles tests fall,
the E12-series tests are bypassed. s
" E12-10 Phase Lock Error — The YiG Loop will not phass lock in any band. | A12, A16, A30 and/or A31 PCBs

E12-11

g12-12

if completed successfully, the E12-11 and E12-12 tests are
bypassed, If only cne oscillator is not locking, the FM-path ertar
code for that oscillator is displayad.

Phase-Lock Negative Error

Phasa-Lock Positive Error

‘The reference signal from the A8
PGB is not being receivad,

Ne RF is being recslved from the
A30 Sampler/IF PCB.

E13-10

Ai3 Pulse Genegrator test

Puise Generator Error

1 Puise Gensrator troubleshooting

Referto paragraph 6M-3 {for detailed

procedures.
A13 Pulse Generator PGB,

E‘i5-10
E15-11
E15-13
E15-14

E15-18

A15ALC tests -
UNLEVELED-Ind icator-On Error — The front panel UNLEVELED
indicator is always on, '

UNLE\_/ELED-!ndicator—Dﬁ Error — The front pansl UNLEVELED
indicator will not come an. '

Phase Error, AM Peak Detsclor — The AM Peak Detector is

- inoperative,

Phasa Error, AM Trough Detactor — Failure indicates that the AM
Trough Detector is inoperative.

—;1 0V Reference Error

Refer to paragraph 6M-3 for detailed
ALC troubleshooting procedurss,
A15U42-44

A15U12, U40, or U42-44

A15U11, U13, or U15

A$5U11, U3, or U5

-The A15 PCB -10V rafarence
supply Is Inoperative: AT5VRI,
Afs14

6C-12
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6C THOUBLESHCOTING

ERROR CODES

Tabie 6C-8. Summsry of Error Codes with Prabable Causes {4 of §)

Error Code

Dascription

Remarks/Possible Problem Area

E15.16
E15.20
E15-21
E15-22
E15-23
E15-24
E15+25 .

E15-26

E15-30

Et8-31 -

E15-40

+10V Ref Error

Unlevelsd Error, Full Band ~ The RF output is unleveled {maxi-
mum output) across the entire frequency range. (if only one band
were unleveled, one of the E18-thru E21-series error codas would
be shown.) :

No RF Error, Full Band — No RF output is presant across the entire
frequency rangs. (if only one band were unlevaled, cneofthe E18-
thru E21-series error codes would be shown.)

Slope DAC Error

Detector Path Error, Band 0 W
Detector Path Error, Band 1-4 CW

Detactor Path Error, Band 0 Sample/Hoid — This test s bypassed
if the E15-23 test passes.

Detoctor Path Error, Band 1-4 Sample/Hold — This test is
bypassed If the E15-24 test passes.

Band 0 Pulse Error - This test is bypassed if the E13-10 test
passes,

Band 1-4 Puise Etror — This test is bypassed if the E13-10 test
passes,

Voltage Level referance error. -

The A15 PGB +10V referance
sipply is inoperative; A15VRI1,
A1s5U14 i

Slope DAC s Inoperative: A15U8,
A15Ug .

Either the Downconverter. or the
band 0 Preamplifler onthe A15 PCB
s defactive.

Eiiher the Band 1-4 Lave! Detector
or Band 1-4 Preamplifier on the A16
PCB is defectiva,

This detector path, which is used
during pulse operations, is
defective.

This detector path, which Is used

1 during puise aperations, is

defective.

Indicates that the A13 PCB pulse
driver for Band 1, Band 1 Contral
Modulater, ot A15 Sample/Hold
circuit is defective,

The A13 PCB pulse drivers, or the
A15 PCB Sample/Hold circult is
defectiva.

£1810

E16-11

A16 FM tests

FM @ Enor

Phasr.; Mod @ Error

-_\Fiéfer to paragraph 8J-7 for detailed
FM troubleshocting procedures,

The FM peak detectar on A16 is
incperative; A16U28

The Phasa Medulation Peak Detec-
tor on the A16 PCB is inoperatlva:
A16U30

67XXA MM
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ERROR CODES 6C TROUBLESHOOTING
Table €C-8, Summey of Error Codes with Probable Causes (5 of 9)
Error Code Description . Remarks/Possibie Problem Area
E16-12 Y1G Loop & Error The loop amplifier for the YIQ loopis
' inoperative,
E16-13 Sweep Path Error, YIG FM The 50 MHz sweep path Is
inoparative,
A17 Analog Instruction Tests Refer to paragraph 8K-15 for
detalled Analog Instruction
. troubleshooting procedures,
E17-10 DVM Measurement Error, 8 Volts ~— The DVM is Inoperative, Al
other tests are bypassad. This is a fatal errar; the instrument is
inoperative.
E17-11 DVM Measurament Error, +10 Volt Beference The 10V reference for the A17 POB
o is defactive,
E17-12 . DVM Maasursment Error, +20 Volt Range The 20V range of the BVM Is
R R ' inoperative.
E1713 DVM Measurement Errar, 100 Volt Range | The 100V range of thea DVM is
) . ‘ inoparative, ‘
E17-20 Tune DAG OV The Tune DAC is nat operating
B praparly, '
E17-21 Tune DAC +10V | The Tune DAC -10V reference
, supply or the Tune DAC itself Is
defectiva.
E17-22 DVM Error, Tune DAC =10V The Tune DAC +10V reference
7 supply of Tune DAC Is defactivs,
E17-23 . DVM Error, Tune DAC Sweep Linearity problem in the Tune DAC.
E17-24 - DVM:Error; Tune’DAC Galn= 4 The switch for Qain=4 is defective:
S A AT7U41A,
E17-30 Ramp Generator Error The integrator for the ramp gener-
o L o gtorand its associated circuitry fs not
, : oparating properly,
E17-31 Sweep Time Eror, Sweap Time DAC The DAC that controls the swéep
' time Is out of its specified fimits.
E17-32 - Retrace Time Error, Sweap Time DAC Error in retrace timing of the ramp,
E17-33 ~ Rangs Efror, Swaep Times Circuit Error in the »1 second sweep-time
_ : circuitry,
- E17-40, Sweep Width DAC Error, OV Sweep Width DAC error at
. 7 o maximum aftenuation.
E17-41. Sweep Width DAC Error, Full-Scale, +10V Sweep Width DAC arror at
. . full scafe.

6C-14
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6C TROUBLESHOOTING ERAGCA CODES

Table 6C-8, Summary of Error Codes with Probable Causes (6 of 9)

Error Code _ Descrlption ~ Remarks/Pozsible Preblem Araa
E17-42 Sweep Width DAC Error. —10V
E17-43 . Sweep Width DAC Error, 1% Steps Sweep Widih DAG lihsarity arror,
E17-44 Sweep Width DAC Error, Gain 4 The Qain=4 switch is defeciive:
‘ A17U36.

E17-50 Linearizer Slope DAC 2 Errer ' Linearizer DAC is defective,
E17-51 | Linearizer Slops DAC 100 % Error Linearizer DAC is defective.
E17-82 Linearizer Slope DAC 0 % Ermror Linearizar DAC is defactive,
E17-53 Linearizer Breakpoint DAC 50% Error : Breakpoini DAC is defective,
Ei7-60 Power Meter Error L : Power meter circuit is defective.

S AF tests Referto paragraph 6Q-€ for datailed

_ BFtroubleshocting procedures.
NOTE ‘
The foliowing error codas Indicate a prablem on
the RF microwave deck. They may not-be ap-
plicable to alf 67XXA models because of different
RF microwava deck configurations. Refer to Table

- 6Q-2forthe RF microwave deck configuration by
model number.

g

'-"-.,_,_/

The first two digits of the eror code indicate the
number of the YIG Driver PCB (A18 thru A21)
associated with tha frequency band. The third digit
is tha frequency band number. The fourth digit is
tha type of tost,

E18-01 Unleveled Errar, Band 0 The downconvertar output Is un-
' lavelad. The Band 1 Contrel

Modulater or modulator drive is the
most piobable cause.

E18-02 No RF Error, Band 0 Either the Downcanvaertsr is defec-
‘ tive or thera Is no autput from the A5
Referance Cscillator PCB ic the
Downconvertar.

E18-03 FM Path Error, Band 0 . : The FM drlver on A18 is defactiva,
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ERROR CODES : §C THOUBLESHOOTING

Table 6C.8. Summary of Error Codes with Probable Cause (7 of 8)

Errer Code Description Remaris/Possible Problem Arsa
E18-11 Unlevaled Error, Band 1 The Band 1 Control Modulgior or
_ driver is defective.
Ei8-12 No RF Error, Band 1 The Band 1 Control Modulator or
YiG-tunad osciliator is defactive.
E18-13 FM Path Error, Band 1 : The FM driver on A18 Is defsctive.
E18-21 Usleveled Error, Band 2 . The Band 2 Control Modulator or
| driver Is defactive,
E15-22 No RF Eror, Band 2 The Band 2 Contral Modulator or
' YIG-tuned oscillator is defective.
£19-23 Fit Path Error, Band 2 ' The FM driver on A19 is defective.
E20-31 Unleveled Error, Band 3 The Band 3 Control Modulator or

driver is defactive,
The Band 3 Control Modulator or

- E20-32 No RF Error; Band 3
. Y1G-tunad oscillater is defactive.
£20.33 FM Path Error, Band 3 The FM drivar on AZ20 is defactiva,
E21-41 .i Unlaveled Error, Band 4 - | The Band 4 Control Modulator or
. drivar is dafective,
E21-42 No RF Error, Band 4 The Band 4 Conirol Modulator or
: YIG-turiad oscillator is defective.
£21-43 FM Path Error, Band 4 The FM driver on A21 [s defective.
E21-51 Unleveled Error, Band 5 The Band 3 Control Modulator or
_ . driver is defective.
£21-52 No RF Error, Band & : ' The Band 3 Centrol Madulator, YIG-
‘ tuned oscillajer, or ffrequency
. doubler/ amplifier is defective.
E21-53 FM Path Error, Band 5 The FM driver on A20 s defactive,
Power Supply/Regulator Tests ' Referto paragraph 8N-7 for detalled
‘ Powar Supply and Hegulator
. troubleshooting procedures.
E22-10 PS1 Error A PS1 monitor problem which ‘can-

not be determined fram the E22-21
thru -28 tests.

P32 Error - A PS2Z monlicr problem which
‘ cannot be daterminad from the E22-

21 thru -29 tests.

E22-11

B87XXA MM
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6C TROUBLESHOOTING

ERACA CODES

‘e

Table 6C-8, Summary of Error Codes with Probable Causes (8 of 9)

Error Cods Description Hemarksﬁ?cssible Problem Area
E22-20 +9V LP Error The 2V supply has no cutput te the
5V regulatars in the phase lock cir-
cuitry. .
E22-21 +24V Error The supply is unragutated. If thera is
no output from this supply, the
STANDBY lite wiil not illuminate and
the instrument will not power up.
E22.22 418V (G) Error There is no output fram this supply
located onthe A22 PCE.
E22.23 —~18V Tuning Error There is no autput from this supply
located on the A22 PCB.
E22-24 ~43V Tuning Error There is no output from this supply
. located onthe A22 PCB,
E22.28 —18V LP Error There is no output from this supply
: _ locatad on the A22 PCB.
E22-%6 +15V LP Error There Is no output from this supply
located on the A22 PCB.
£22-27 +15V FM Error There is no output from this supply
located on the A22 PCB.
E22-28 +15V (A) Error Thete is no output from this supply
located on the A22 PCB.
E22-22 —15Y FM Error Thars is no output from this supply
- located on the A22 FCE.
E22-30 ~15V (A) Error There is no output from this supply
: 7 locatad on the A22 PCB.
E22.21 -15V (G) Error Ther e is no output from this supply
located on the A22 PCB.
Micropracessor Tests Refsr to paragraph 6E-7 far detalled
Microprocsssor troubleshooting
‘ procedures, Co
Ez3-10 Non-volatile RAM for storing front pansl setups has failed read- | Replace A23U25.
write testing.
E23-11 Volatile BAM #1 has failed read-write test Hep}ace A23U28,
E23-12 Volatile RAM #2 has failed read-write test Repiace A23U298,
2314 Personality PROM Check-Sum Exror Replacs A23U24.
E23-18 EPROM #1 Check-Sur Error Replace A23U22

87XXA MM
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ERROR CODES 6C TROU_BLESHOOTING
Table 6C-3. Summary of Error Codes with Probable Causes 80re)
Error Code Déscrlpticn Remarks/Possible Problem Area
E23-16 EPROM #2 Check-Sum Error Replace A23U23,
E23.17 EEPROM Chack-Sum Error Error in the Band 0 level detscior
cafibration tabie.
£23-18 EEPROM Check-Sum Ertor Error In the Band 1-4 level detector
calibration table,
£23-19 EEPROM Check-Sum Error Error in the attenvator inserticnh_!gnss'
. iable.
‘E23-20 Stored Setups Check-Sum Error Perform master resst (para 6C-4),
E23-21 /O Error — Indicates the /O interrupt is inoperative. Replace A23U8,
A24 GPIB Tests Refer to paragraph 6E-7 for deiailed
. ‘ GPIB troubleshasting proceduras,
E24-0 GPIB no response or A24 not installed -
E24-10 Chack-Sum Error in the GPIB RAM Replaca‘A?_tlUﬂ.
E24-11 -Check-Sum error in the PROM i Replace A24U10,
E24.12 GPIB Interface Errer The interface processor is inopera-
‘ ' ’ tive. Replace A24U7,
A29 Rear Panel Interface Tests Refar to paragraph 6F-7 for detailed
Rear Panel Interface traubleshaoot-
ing procedures,
E29-10 V/GHz Offset DAC Error The U15 V/GHz Offset DAC ar Data
Latches U8 or U0,
£29-11 V/iGHz Slope Error The U13.V/GHz Slopa DAC or Data
Latches U8 or U9,

6C-18




