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TEST DATA FOR FIGURE 5-8

GENERAL NOTES

TEST EQUIPMENT REQUIRED:
TRANSLATOR/SYNTHESIZER TEST FIXTURE TS-3665/WRC-1

EXTENDER CARD 98738-01A228396-01 FOR FREQUENCY GENERATOR A2A6A16
OSCILLOSCOPE AN/USM-281 OR EQUIVALENT

MULTIMETER, AC-DC, AN/USM-311 OR EQUIVALENT

FREQUENCY STANDARD AN/URQ-10

DIFFERENTIAL VOLTMETER AN/USM-381 OR EQUIVALENT

SPECTRUM ANALYZER 28480-8553B~E 30

AC PROBE 28480-1121A

ELECTRONIC COUNTER AN/USM-207 OR EQUIVALENT

TESTS TO BE PERFORMED IN DEPOT ONLY.

REFERENCES. IF NECESSARY, MAKE THE FOLLOWING REFERENCES:
FUNCTIONAL DESCRIPTION, PARAGRAPH 3-95

TROUBLESHOOTING SEQUENCE, FIGURE 5-23

CORRECTIVE MAINTENANCE, PARAGRAPH 6-77

MAINTENANCE SCHEMATIC, FIGURE 5-38

PHYSICAL LOCATION OF TEST POINTS, FIGURE 7-70

WAVEFORMS, TABLE 6-7.

LOGIC HIGH STATE AND LOGIC LOW STATE VOLTAGES ARE DEFINED AS:
HIGH: 2.4 TO 5,0 VDC
LOW: 0,0 TO 0.4 VDC

[ ] INDICATES FRONT PANEL MARKING OR TEST STEP.
——$—— INDICATES SIGNAL FLOW.

—@€¢—— INDICATES FEEDBACK.

SPECIFIC NOTES

PRELIMINARY SETUP. PLACE TRANSLATOR/SYNTHESIZER ASSEMBLY A2A6
ON TEST FIXTURE. REMOVE COVER FROM ASSEMBLY. RELEASE LATCHES
AND REMOVE FREQUENCY GENERATOR SUBASSEMBLY A2A6A16. PLACE
EXTENDER BOARD IN A2A6A16 LOCATION AND MATE CONNECTOR A2A6A16P1
WITH CONNECTOR ON EXTENDER BOARD. PREPARE THE TEST FIXTURE BY
SETTING ITS CONTROLS TO TEST A WRC-1 100 HZ TYPE MODULE IN THE
TRANSMIT MODE, DO NOT APPLY POWER TO TEST FIXTURE.

TEST SETUP,

a. CONNECT DIFFERENTIAL VOLTMETER TO APPROPRIATE CONNECTOR
ON TEST FIXTURE FRONT PANEL.

b. CONNECT FREQUENCY STANDARD AN/URQ-10 5 MHZ OUTPUT TO
EXT 5 MHZ INPUT CONNECTOR ON REAR OF TEST FIXTURE.,

5-417
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TEST DATA FOR FIGURE 5-8 (CONTINUED)

SPECIFIC NOTES (CONTINUED)

3. PRELIMINARY CHECK.

a., SET METER OUTPUT SELECTOR TO +20 VDC. APPLY POWER. METER
SHOULD INDICATE +19.9 TO +20.1 VDC,

b. SET METER OUTPUT SELECTOR TO +4 VDC. METER SHOULD INDICATE
+4,0 TO +4,4 VDC. '

c. DISCONNECT DIFFERENTIAL VOLTMETER.

4. TEST STEPS:

.

S-1

TS-2

TS-3

TS-5

H

S

.
w
-1 o

-
n

i 1 ! 1
[e'}

-
€]

9

TS-10

5-48

REFER TO NOTES 1, 2, AND 3 BEFORE PERFORMING TEST. CONNECT
SPECTRUM ANALYZER WITH AC PROBE TO A2A6A16E1 AND BY MEANS
OF 10 MHz LEVEL CONTROL ON TEST FIXTURE ADJUST FOR AN INPUT
LEVEL OF 30 mVRMS.

NOTE

THE FOLLOWING TEST STEPS ARE PERFORMED WITH OSCILLO-
SCOPE AN/USM-281 OR EQUIVALENT, EXCEPT FOR TEST STEP 8
WHICH REQUIRES USE OF DIFFERENTIAL VOLTMETER AN/USM-
381 OR EQUIVALENT,

OBSERVE WAVEFORM C AT A2A6A16TP4. FREQUENCY AND AMPLITUDE
TO BE AS INDICATED,

OBSERVE WAVEFORM B AT A2A6A16TP3. FREQUENCY AND AMPLITUDE
TO BE AS INDICATED.

WITH VERNIER DISABLED, OBSERVE WAVEFORM A AT A2A6A16TP2.
FREQUENCY AND AMPLITUDE TO BE AS INDICATED,

OBSERVE SQUARE WAVE AT A2A6A16Q2 COLLECTOR. FREQUENCY AND
AMPLITUDE TO BE AS INDICATED,

OBSERVE SQUAREWAVE AT A2A6A16U1C-12. FREQUENCY AND
AMPLITUDE TO BE AS INDICATED,

OBSERVE WAVEFORM A AT A2A6A16U6B-12, FREQUENCY AND
AMPLITUDE TO BE AS INDICATED.

MEASURE THE VOLTAGE AT A2A6A16R12 TO BE AS INDICATED.
MEASURE THE VOLTAGE AT A2A6A16U6B-12 TO BE AS INDICATED.

MEASURE THE VOLTAGE AT A2A6A16U6A-8 TO BE AS INDICATED.



EE140-KA-OMI-010/E110 T827H

WAVEFORM C, S00kHz
4v pP-p

10MHz 10 MHz {OMHz 4V P-P
30mV RMS SQUARE WAVE SQUARE WAVE
1.5V P-P FREQUENCY GENERATOR A2A6AI6
TS-| -
Te-e (F16.5-38)
P/O
o AMPLIFIER / 'O.S‘:IZF#EXEL / DIVIDE BY TEN DIVIDE BY TWO/
| B c I AND BUFFERS 12 14 u2 I 14 DIVIDE BY TEN 12
10 MHz FROM FRE - - Ql | Q2 |me——m— ' 5;’(‘)4 | 5490 5230 [re—
QUENCY STANDAR
ASSEMBLY A2A5 Al 2N2222A | 2N2222A Al B 1c
- 1 1
(FIG. 577) | | B 2] |3 4] B
4.0 +0.3vDC DIVIDE BY TEN
NON-VERNIER ua
| O VDC VERNIER LOGIC LOW 5490
P/0 -Ts-s NON-VERNIER
A2AGXAI6P! LOGIC HIGH,VERNIER
P/0 ! 9 TS-10 2
A2A6PI ! LEVEL /'
+4.3V FROM H 12 8 SHIFTER c INVERTER 8 1
A2CRIO -}n‘g\ ! <o & | A »l | 10 A >
(Fi6. sz-ga’esgii 7 S Q3 | o4 5400 DIVIDE BY TEN
2N2222A | 2N2222A us
L
] E 5490
12
LOGIC HIGH

VERNIER | kHz REFERENCE FROM
PHASE-LOCKED LOOP CIRCUITRY
(NOT USED IN T-827G/URT,

SEE FIG. 5-38)

¢ 51 NAND

NON-VERNIER
LOGIC LOW,VERNIER

av P-p

uec

WAVEFORMA, | kHz

uebD

E3 |

5

WAVEFORM B, 100 kHz
4y p-p

WAVEFORMA, I kHz
av p-p

P/OPI

P/0O
A2AGAIGPI
| 500 kHz REFE RENCE
TO IOMHz/IMHz
2™ | SYNTHESIZER

A2ASAI3 (FIG.5-11)

100 kHz REFERENCE TO
100 kHz SYNTHESIZER
| A2A6AI7 (FIG.5-10)

1 kHz REFERENCE TO
10 kHz/1 kHz/100Hz
SYNTHESIZER
A2A6A12 (FI1G.5-9)

A\

Figure 5-8.

Frequency Generator A2A6A16,

Signal Flow Diagram

5-49/(5-50 blank)
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FOR FIGURE 3-8

GENERAL NOTES

{'} ﬂmSF}( FRe iy
T mm:f i

‘\/{DL{‘} “\;EL"‘ }run,} AC-IC,

FREQUENCY STANDAR]
HIGH 1M DAY NCE g’_« i 3
DIFFEHE ”?ML “%fb
ELECTRORIC C

SPECTRUM A f\g; VZER

OWING REFERER

RETFTERENCES
FUNCTIONAL
TROUBLESHO i"
CORRECTIVE “w& ;‘u;_ F AT IAPE
MAINTENANCE ::a&,“h}"’ MATICS, FIGURES 5-34, 5-40

PHYSICAL LOCATION OF FPIGURES 7-66 AND 7-72

WAVEFORMS, TABLE §-7,

TESTS TO BE PERFORMED IN DEPOT ONLY.
(™71 INDICATES FRONT PANEL MARKING OR 11
e INDICATES SIGNAL ¥

i INDICATES F ILU%AQ K.

e 2‘“‘“’ INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER, TO
FIND MATING END OF BROKEN LINE PROCEED FROM BREAK POINT IN PARALIEL
WITH DIAGRAM BORDER.

PROM = PROGRAMMABLE READ ONLY MEMORY.

SPECIFIC NOTES

”‘HE FOLLOWING FUNCTION TABLES FOR THE A2A6A18U8-U10 PROGRAMMABLE
wm RS SHOW THE VARIOUS INPUT AND OUTPUT COMBINATIONS REALIZED
R POSSIBLE SETTINGS OF CODING SWITCHES A2A151, A2A651 AND A2AGSZ.
T HM 0 STATE 1S A LOGIC LOW (#) (0.0 TO 0.4 VDC); THE 1 STATE IS A LOGIC
HIGH gm@ TO 5.0 VDX,

551
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TEST DATA FOR FIGURE 5-9 (CONTINUED)

A2A6A18U8, U9 AND U10 PROGRAM

10'S COMPLEMENT CONVERSION (PIN 14 = 0)

DIAL
A2S6 INPUT PIN OUTPUT PIN
A2A6S1
OR A2A6S2 | 13 | 12 | 11 | 10 6 5 |4 |3 |2 |1
0 0 o o |o 1 0 0o 0o} o
1 0 0 0 1 0 1 1|0 0o 1
2 0 0 1 |o 0 1 110 0] 0
3 0 0 1 |1 0 1 0|1 1] 1
4 0 1 o |o 0 1 01 1|0
5 0 1 |0 1 0 1 0|1 0 1
6 0 1 1 |o 0 1 0|1 0| 0
7 0 1 1 |1 0 1 0|0 111
8 1 o o |o 0 1 0|0 1] o0
9 1 o [o |1 0 1 0|0 0 1
9'S COMPLEMENT CONVERSION (PIN 14 = 1)
A2A151
A2A6S1 PIN OUTPUT PIN
OR A2A6S2
DIAL 13] 12| 11 ] 10 6 5 4| 3 2 | 1
0 0 0 o | o 0 0 110 o1
1 0 0 0 1 0 0 110 ol o
2 0 0 1 |0 0 0 0|1 1|1
3 0 0 1 1 0 0 0|1 10
4 0 1 {o o 0 0 0|1 01
5 0 1 |0 1 0 0 0|1 o] o
6 0 1 1 ] o 0 0 0|0 1|1
7 0 1 1 1 0 0 0o]o 1] 0
8 1 o |o | o 0 0 010 ol 1
9 1 {0 |o 1 0 0 oo oo

2. TABLE OF NUMBER OF DIVISIONS BY 11 OF A2A6A18U1 FOR HZ SETTINGS

A2S6 POSITION A2A6A18U4 INPUT COUNTS %

000
100
200
300
400
500
600
700
800
900

MW UTO -1 0O

5-52




EE140-KA-OMI-010/E110 T827H

TEST DATA FOR FIGURE 5-9 (CONTINUED)

3. TABLE OF A2A6A18U4 AND U5 PRESET COUNTS FOR HZ, 1 KHZ AND 10 KHZ
SWITCH POSITIONS. .

KHZ SWITCH SETTING A2A6A18U4 PRESET COUNTS
A2A651 Hz = 000 HZ OTHER THAN 000

O WO TR WN = O
- DU -0 ® O
O NWk GO -J10m©

10 KHz SWITCH SETTING A2A6A8U5 PRESET COUNTS
A2A652 KHz AND Hz =0 KHz OR Hz OTHER THAN 0

O -1 U WN = O
LN WR T a0 O
O R NWEU o100

4. PRELIMINARY SETUP. PLACE TRANSLATOR/SYNTHESIZER ASSEMBLY A2A6
ON TEST FIXTURE, AND REMOVE COVER FROM ASSEMBLY. PREPARE THE
TEST FIXTURE BY SETTING ITS CONTROLS TO TEST A WRC-1 100 Hz TYPE
MODULE IN THE TRANSMIT MODE. SET TEST FIXTURE FREQUENCY CONTROLS
FOR 2.0011 MHz OPERATION BUT DO NOT APPLY POWER TO TEST FIXTURE.

5. TEST SETUP,

a. CONNECT DIFFERENTIAL VOLTMETER TO APPROPRIATE CONNECTOR
ON TEST FIXTURE FRONT PANEL.

b. CONNECT FREQUENCY STANDARD AN/URQ-10 5 MHz OUTPUT TO EXT 5
MHz INPUT CONNECTOR ON REAR OF TEST FIXTURE.

c. CONNECT ELECTRONIC COUNTER AN/USM-207 TO MEASURE FREQUENCY
AS DIRECTED.
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TEST DATA FOR FIGURE 5-8 {CONTINUED)

6, PRELIMINARY CHE€K,

Q.

b.

SET METER OUTPUT SELECTOR 1O +20 VIXC, APPLY POWER. METER
SHOULD INDICATE +19,9 TO +20. L VDC,

DISCONNECT DIFFERENTIAL VOLTMETER.

7. TEST 8TEPS:

TH~-1

REFER TO NOTES 4, 5, AND 6 BEFORE PERFORMING TESTS, MEASURE
THE FREQUENCY AND OBSERVE WAVEFORM AT AZASALZTPS. FRE-

QUENCY AND AMPLITUDE SHOULD BE A INDICATED,

TS-2

MEASURE THE FREQUENCY AND OBSERVE WAVEFORM AT AZAGALIZTPRL,

FREQUENCY AND AMPLITUDE SHOULD BE AS INDICATED,

T 1_3

OBSERVE WAVEFORM SIMITAR TO D AT AZAGA1I8TP2 AND

A2A6A127TP2, FREQUENCY AND AMPILITUDE SHOULD BE
AS INDICATED,

TS~4

MEASURE THE FREQUENCY AND OBSERVE WAVEFORM E AT AZAGA18TP1.

FREQUENCY AND AMPLITUDE SHOULD BE AS INDICATED.

~54
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WAVE FORM A
TPI |.OKHZ,4V P-pP
P/0 e, [s-2]
A2ABXAI2ZPI
i kHz REFERENCE FROM
FREQUENCY GENERATOR H PHASE DETECT
A2AGAI6E (FIG. 5-8) ! Al O ECTOR
_ ; MCA4344DCBS
® TP2
A3
P/O
WAVE FORM D

1.0k Hz, 4V P-P

CHARGE PUMP

Q3
2N236SA

LOOP FILTER

A2A6AI12
tkHz/100Hz SYNTHESIZER SUBASSEMBLY

VARIABLE 2 |
CAPACITANCE |a 12| Lc osciLLaTOR
DIODE CRI l——r—' ul
MV1404 48P228371-01

10

M
/
2
2
N
o
o
M
/1

|

[

|

|

| ca

lk )] e I vcoAA'\ssy
L

AZAZ{((I)\IBPI P/O A2A6A18
2 3 (NOTE I) I0kHz/1 kHz/100Hz SYNTHESIZER SUBASSEMBLY
DIGIT SELECT —+—10 € 1 -2 . - —1 10 compLEMENT 4| PRESET DECADE
SWITCH A2S6 <9 ( $ > LEVEL SHIFTERS CONVERTER . DIVIDER 6
(F1G. 5-28,SH 2, g <l 2! 8 Q1 THRU Q8 c 1 2 = U3 —g
ZONE 11B) <t 20 >— 5] ALL 2N2222A . v | 48P228370-01
T > 825123
5 PRESCALER O C LGl L
WAVE FORM D DIVISOR
e [Ts-3]
v 15°2 {(NOTE 2)
2] 3] 4] s T.PI p/0
9 J 7 P/O  A2AEXAI12PI
. s — COUNTER H +10/411 ci2 A2AGXAI8PI
A2 CONTROL LONG PRESCALER 15 Pl
(NOTE I) 10 u2. 7, Ino ul p-——| -
! ,|: 10/9s COMPLEMENT |! mMeizstd DIVISOR Metzsts P ; | i .,AZ '
[ ]
: = CONVERTER 2 13 TH R [ A e E2 ES
t 0 u10 3 [=+10 WAVEFORM E
! 825123 4 lsg.eggpmm
, .
10 kHz DIGIT SELECT — 15 14 s] 5
SWITCH AZABRD — 14 Ve
- _-!—< 13 m—" ¢ .
(FIG. 5-32, ZONE 14E) | 2 ‘ :=:4 .
T e ot i
: | 0/0 R21 @R20 :tng :tRle 1312 ¥i4d |5 112,13 12131214l |5 13 |7 |9 |15
i P'l »3 K IK T'K T”f3 (NOTEI)|5 |14 A . c3/%4 DECP%EESET c PRESET
HEV +3 +3/+ ADE DIVIDER DECADE DIVIDER
paerses [ 550 e | o] oz comrLemenTl S S T M R e T
A2AGSI (FIG. 5-32 — 4 CONVERTERS 48P228370-0! 48P228370-0! 48P228370 -0l 48P228370-0!
ZONE 12E) — 5 12 . & 1 PROM 2
L ¢ ¢ ! 20 _&-° 825123 ! &3 J E &3 (NOTE3) 13)5 )u )14)2 (NOTE 3)

EMITTER FOLLOWER g ! €4 | LeveLswiFTer |g g| DECADE DIVIDER |,
Q! —-{:—-' U2A-U2C us
2N2222A H SNC54504J SNC54196J
|
]
|
i
| 33.001 TO 34.000 MHz 13

INVERTER
. uz2b
SNC545044

i2
R13
Li3
J;cg
BANDPASS
FILTER

L6-LIO
E7 cio-Ci2

SINEWAVE

T E6

i

3.3989MHz
200mV P-P
TP3
®
R16 Pl
@ ourry
LEVEL
ADJUS

EE140-KA-OMI-010/E110 T827H

AZAG)-‘A'ZP' 3.3001 TO 3.4000MHz
INJECTION TO RF
TRANSLATOR A2A6A8
(F16.5-5)

Figure 5-9. 10 kHz/1 kHz/100 Hz Synthesizer A2A6A12
and A2A6A18, Signal Flow Diagram

5-55/(5-56 blank)
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TEST DATA FOR FIGURE 5-10

GENERAL NOTES

TEST EQUIPMENT REGQUIRED:

TRANSLATOR/SYNTHESIZER TEST FIXTURE TS-3665/WRC-1
OSCILLOSCOPE AN/USM-281 OR EQUIVALENT
MULTIMETER, AC-DC, AN/USM-311 OR EQUIVALENT
FREQUENCY STANDARD AN/URC-10

DIFFERENTIAL VOLTMETER AN/USM-381 OR EQUIVALENT
ELECTRONIC COUNTER AN/USM-207 OR EQUIVALENT

TESTS TO BE PERFORMED IN DEPOT ONLY.

REFERENCES. IF NECESSARY, MAKE THE FOLLOWING REFERENCES:
FUNCTIONAL DESCRIPTION, PARAGRAPH 3-101

TROUBLESHOOTING SEQUENCE, FIGURE 5-25

CORRECTIVE MAINTENANCE, PARAGRAPH 6-77

MAINTENANCE SCHEMATIC, FIGURE 5-39

PHYSICAL LOCATION OF TEST POINTS, FIGURE 7-71

WAVEFORMS, TABLE 6-7.

[ ] INDICATES FRONT PANEL MARKING OR TEST STEP.

— 9 — INDICATES SIGNAL FLOW.

—4&€— INDICATES FEEDBACK,

— }— INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER.
TO FIND MATING END OF BROKEN LINE PROCEED FROM BREAK POINT IN
PARALLEL WITH DIAGRAM BORDER.,

SPECIFIC NOTES

FUNCTION TABLE FOR A246A17U6, THE 0 STATE IS A LOGIC LOW (0.0 TO 0.4
VDC); THE 1 STATE IS A LOGIC HIGH (2.4 TO 5.0 VDC).

CONTROL BrT | 23| 22 ol | 90
SETTING DATA PIN 51 14 11| 5
100 kHz COUNT [ OUTPUT PIN

—
&
©
-3

|

S -TWO O N WU
O N WU ~3 W ©
OO0 O
COOOR HHMOO
COHOOMMOO
OROFHOMOKHOH
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2.

5-58

TEST DATA FOR FIGURE 5-10 (CONTINUED)

SPECIFIC NOTES (CONTINEED)
PRELIMINARY SETUP. PLACE TRANSLATOR/SYNTHESIZER ASSEMBLY A2A6
ON TEST FIXTURE, AND REMOVE COVER FROM ASSEMBLY. PREPARE THE
TEST FIXTURE BY SETTING ITS CONTROLS TO TEST A WRC-1 100 Hz
TYPE MODULE IN THE TRANSMIT MODE. SET TEST FIXTURE FREQUENCY
CONTROLS FOR 2.0011 MHz OPERATION, BUT DO NOT APPLY POWER TO
TEST FIXTURE.
TEST SETUP.

a. CONNECT DIFFERENTIAL VOLTMETER TO APPROPRIATE CONNECTOR
ON TEST FIXTURE FRONT PANEL.

b. CONNECT FREQUENCY STANDARD AN/URQ-10 5 MHz OUTPUT TO
EXT 5 MHz INPUT ON CONNECTOR ON REAR OF TEST FIXTURE.

PRELIMINARY CHECK.

a. SET METER OUTPUT SELECTOR TO +20 VDC. APPLY POWER.
METER SHOULD INDICATE +19.9 TO +20.1 VDC.

b. DISCONNECT DIFFERENTIAL VOLTMETER.

TEST STEPS:

TS-1| OBSERVE WAVEFORM E AT A2A6A17TP3. FREQUENCY AND

AMPLITUDE SHOULD BE AS INDICATED.

TS-2 | OBSERVE WAVEFORM B AT A2A6A1TTP1. FRECUENCY AND
> AMPLITUDE SHOULD BE AS INDICATED.

TS-3 | OBSERVE WAVEFORM D AT A2A6A1TTP2. FREQUENCY AND

AMPLITUDE SHOULD BE AS INDICATED.

[Ts-4 | SET TEST FIXTURE FRECUENCY CONTROLS FOR 6.0011 MHz

OPERATION. OBSERVE WAVEFORM E AT A2A6A17TP3.
FREQUENCY AND AMPLITUDE TO BE AS INDICATED.



EE140-KA-OMI-010/E110 T827H

WAVEFg\F;NA-Bp' 100 kHz CHARGE PUMP A2ABAIT
. : 100kHz SYNTHESIZER SUBASSEMBLY
(FIG. 5-39)
TPI ’
P/0O P/O ® Q6 1+ Q8 — —_— _— _._.._._.__._.._____l
2ABXAITPI | P 2N2369A | 2N2907A LOOP FILTER i
100 kHz REFERENCE  amgud) ] i |
VARIABLE
FROM FREQUENCY Y PHASE DETECTOR 1 R32 EI RI k| CAPACITANCE |a €2 12| LC OSCILLATOR |3 8| EMITTER FOLLOWER|g 8 AMPLIFIER ¢ cl4
GENERATO?FIl\gA%A_IBG) Ul DIODE CRI Ul _-.—1. Ql Q! —.-'
. ' ' MC43440CBS ! MVi404 10| 48pP22837i-01 2N2222A E3 2N2222A
l | Q7 i R2 I <
' | 2N2369A | L ! B~
3 c1 c27 OUTPUT |
| | I | LEVESLT
ADJU
' | i | RIO l
I ' VCO ASSY ca
I | : Al J; |
| ] t ' BANDPASS
D! R - — FILTER
' | WAVE io\m;o, 100kHz ci5,Ci7,c18
: | 53] PRESCALER DIVISOR CONTROL
! TP2
| ' ® 15
I | 2l 31 4] s
' : CONTROL LOGIC <4 - PRESCALER
| 10 DIVISOR CONTROL 9, 10 ua
MCI2514 - : !
. l (0= ZI1,1==10) MC12513
: : 13 2] 4] u
| ! cl9
! |
[
I | 3 WAVEEORM E, 32.4 MHz
l 300mVPLP
I l TS-4
|
TP3
| | B )
+20V (LO-BAND) OR | | RIG SWITCH PO
GND (HI BAND) FROM ——¢ 7 &q ANA B Q3 E AMPLIFIER cal A2A6XAITPI
HI-LO FILTER I : 2N2222A Q2 c 22.40 TO 23.30 MHz
RELAY A2K2 i (LO-BAND)OR 32.40 TO
(F1G. 5-28, SH, 2, [ ' 2N2222A A2 1 33.30MHz (HI - BAND)
ZONE 7D) | ! B C ! INJECTION TO RF
| i NOR GATE c TRANSLATOR A2AGAS8
i " Q4,05 DIVISOR CONTROL ’ m (F1G.5-5)
I | B 2N2222A (0=+2,I1=+3) * (151
" 3 L WAVEFORM E, 22.4MHz
! | SR29 J ¢ = v 300 mV P-P
V od
: I ghes J7 51 15] 9f 7 1] 15] o] 7 I
| | 12 12 PRESET DECADE
o117 20 kHz — ¢4 & 23 é +2/+3 6 +2/+3 6 DIVIDER 6
NI REEEET L_¢s 22 )| DIVISOR CONTROL 5 us —‘—‘«_, u7 <¢ ue —ae
SWITo L el s . 48P228370-01 |3 48P228370-01 |3 48P228370-01 |3
(FIG. 5-32 +—<s & 2 (0:+2,1=+3)
. 4 Y §
ZONE 16E) ' 21 20 T [
T3 4 L L, A

Figure 5-10. 100 kHz Synthesizer A2A6A17,
Signal Flow Diagram

5-59/(5-60 blank)
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TEST DATA FOR FIGURE 5-11

GENERAL NOTES

TEST ECQUIPMENT RECUIRED:

TRANSLATOR/SYNTHESIZER TEST FIXTURE TS-3665/WRC-1

OSCILLOSCOPE AN/USM-281 OR ECUIVALENT
MULTIMETER, AC-DC, AN/USM-311 OR EQUIVALENT

DIFFERENTIAL VOLTMETER AN/USM-381 OR EQUIVALENT
FREQUENCY STANDARD AN/URC-10
ELECTRONIC COUNTER AN/USM-207 OR EQUIVALENT

SPECTRUM ANALYZER 28480-8553B~E30

AC PROBE 28480-1121A

REFERENCES. IF NECESSARY, MAKE THE FOLLOWING REFERENCES:
FUNCTIONAL DESCRIPTION, PARAGRAPH 3-105

TROUBLESHOOTING SEQUENCE, FIGURE 5-26

CORRECTIVE MAINTENANCE, PARAGRAPH 6-77

MAINTENANCE SCHEMATICS, FIGURES 5-35 AND 5-36
PHYSICAL LOCATION OF TEST POINTS, FIGURES 7-67 AND 7-68

WAVEFORMS TABLE 6-7.

TESTS TO BE PERFORMED IN DEPOT ONLY.

I:] INDICATES FRONT PANEL MARKING OR TEST STEP.

—p— INDICATES SIGNAL FLOW.

—@€¢— INDICATES FEEDBACK.

——3 > INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER.
TO FIND MATING END OF BROKEN LINE PROCEED FROM BREAK POINT IN
PARALLEL WITH DIAGRAM BORDER.

SPECIFIC NOTES

FUNCTION TABLE FOR A2A6A13U9, U10 FOLLOWS. FOR A2A6A13U9, DATA PIN 5

IS ALWAYS AT LOGIC HIGH LEVEL TO ALLOW PRESET COUNTS OF 9, 7, 5, 3, AND 1.
FOR A2A6A13U10, DATA PIN 2 ISALWAYS AT LOGIC LOW LEVEL TO ALLOW PRE-
SET COUNTS OF 7 THRU 0, THE 0 STATE IS A LOGIC LOW (0,0 TO 0. 4 VDC); THE

1 STATE IS A LOGIC HIGH (2.4 TO 5.0 VDC).

BIT 23 | 22 ol | 20

COUNT DATA PIN 5 | 14 1] 5
OUTPUT PIN 1 15 9 7

9 1 0 0 1
8 1 0 0 0
7 0 1 1 1
6 0 1 1 0
5 0 1 0 1
4 0 1 0 0
3 0 0 1 1
2 0 0 1 0
1 0 0 0 1
0 0 0 0 0
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TEST DATA FOR FIGURE 5-11 (CONTINUED)

SPECIFIC NOTES (CONTINUED)

2. FUNCTION TABLE FOR A2A6A13U11 FOLLOWS. A2A6A13U11 IS PROGRAMMED
ONLY FOR THE LISTED INPUT CODES. THE 0 STATE IS A LOGIC LOW (0.0 TO
0.4 VDC); THE 1 STATE IS A LOGIC HIGH (2.4 TO 5.0 VDC.)

INJECTION MHz INPUT PIN OUTPUT PIN
FREQUENCY CONTROL
(MHz) SETTINGS | 10] 11| 12| 13| 14 1] 2 3 4 5 6 7 9
2.5 22 111 4(11}1 0 0 1 0 1 0 0 0 0
3.5 16,23,26 010 |0 O 1 0 1 1 1 0 0 0 0
4.5 15,25 1 {11}{0}0 1 0 1 0 0 1 0 0 0
5.5 14,24 10 {010 1 0 1 0 0 0 1 0 0
7.5 12,27 111111160 0 1 0 0 1 0 1 0 0
8.5 11,21,28 1311010 0 1 0 1 1 0 1 0 0
9.5 20,29 110 [0} O 0 1 0 0 0 1 1 0 0
10.5 19 010 1|0 1 1 1 0 0 0 0 0 1 0
11.5 08,18 010 1 1 0 1 0 1 0 0 0 1 0
12.5 07,17 011 (0 0 1 0 0 1 0 0 1 0
14.5 05 1 10 {0 1 0 1 1 0 0 1 0 1 0
15.5 04 010 1[0 0 1 1 0 0 0 1 1 0
16.5 03,13 0110710 0 1 1 1 0 0 1 1 0
17.5 02 0 [0 O 1 0 1 1 0 1 0 1 1 0
19.5 10 0o 1110 1 1 1 0 0 1 1 1 0
20.5 09 0 110 1 1 1 1 0 0 0 0 0 1
23.5 06 11041 1 1 1 1 1 1 0 0 0 1

3. PRELIMINARY SETUP. PIACE TRANSLATOR/SYNTHESIZER ASSEMBLY A2A6
ON TEST FIXTURE, AND REMOVE COVER FROM ASSEMBLY. PREPARE THE
TEST FIXTURE BY SETTING ITS CONTROLS TO TEST A WRC-1 100 Hz TYPE
MODULE IN THE TRANSMIT MODE, AND A NORMAL 20 VDC LEVEL. SET
TEST FIXTURE FREQUENCY CONTROLS FOR 8.0000 MHz OPERATION, BUT
DO NOT APPLY POWER TO TEST FIXTURE.,

4. TEST SETUP.
a. CONNECT DIFFERENTIAL VOLTMETER TO APPROPRIATE CONNECTOR
ON TEST FIXTURE FRONT PANEL.

b. CONNECT FREQUENCY STANDARD AN/URQ-10 5 MHz OUTPUT TO
EXT 5 MHz INPUT CONNECTOR ON REAR OF TEST FIXTURE.

5. PRELIMINARY CHECKS.
a. SET METER OUTPUT SELECTOR TO +2¢ VDC. APPLY POWER.
METER SHOULD INDICATE +19.9 TO +20.1 VDC,

b. DISCONNECT DIFFERENTIAL VOLTMETER.
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TEST DATA FOR FIGURE 5-11 (CONTINUED)

SPECIFIC NOTES (CONTINUED)

THIS TEST PROCEDURE CONSISTS OF SETTING THE TEST FIXTURE FREQUENCY
CONTROLS CONSECUTIVELY TO (A) 8 MHz, (B) 16 MHz AND (C) 9 MHz AND AT
EACH FRE QUENCY SETTING PERFORMING TESTS TS-1 THROUGH TS-8. TWO
ADDITIONAL TESTS, TS-9 AND TS-10, ARE PERFORMED AT 8 MHz ONLY (A
TOTAL OF 26 MEASUREMENTS). FOR CLARITY THE ENTIRE TEST IS SUM-
MARIZED IN THE SYNTHESIZER MEASUREMENT SUMMARY CHART WHICH
FOLLOWS THE TEST STEPS. MEASURE ALL FRECUENCIES WITH SPECTRUM
ANALYZER FITTED WITH AC PROBE WITH 10:1 DIVIDER TIP.

TEST STEPS:

TS-1 REFER TO NOTES 3, 4, 5 AND 6 BEFORE PERFORMING TEST. SET

TEST FIXTURE FRECUENCY CONTROLS TO 8.0000 MHz AND OBSERVE
WAVEFORM J AT A2A6A14TP5., FRECUENCY AND AMPLITUDE SHOULD
BE AS INDICATED (A).

TS-2 MEASURE THE VOLTAGE AT A2A6A14TP3. VOLTAGE SHOULD BE

AS INDICATED (A).

TS-3 MEASURE THE VOLTAGE AT A2A6A14TP6., VOLTAGE SHOULD BE

AS INDICATED (A).

TS~4 MEASURE THE VOLTAGE AT A2A6A14TP1. VOLTAGE SHOULD BE

AS INDICATED (A).

OBSERVE SIGNAL AT A2A6A14TP4, FRECUENCY AND AMPLITUDE
SHOULD BE AS INDICATED (A).

TS-6 | OBSERVE SIGNAL AT A2A6A14TP2. FREQUENCY AND AMPLITUDE

SHOULD BE AS INDICATED (A).

TS-7 OBSERVE SIGNAL AT A2A6A14TP7. FREQUENCY AND AMPLITUDE

SHOULD BE AS INDICATED (A).

TS-8 OBSERVE WAVEFORM I AT A2A6A13TP3. FREQUENCY AND AMPLITUDE

SHOULD BE AS INDICATED (A). (WAVESHAPE VARIES WITH FRE CUENCY).

OBSERVE WAVEFORM G AT A2A6A13TP1. FREQUENCY AND AMPLITUDE
SHOULD BE AS INDICATED.
'TS-10] OBSERVE WAVEFORM H AT A2A6A13TP2. FRECUENCY AND AMPLITUDE

SHOULD BE AS INDICATED.

SET TEST FIXTURE FRECUENCY CONTROLS TO 16.0000 MHz AND REPEAT TESTS
TS-1 THROUGH TS-8., MEASUREMENT RESULTS SHOULD BE AS INDICATED (B).

SET TEST FIXTURE FRECUENCY CONTROLS TO 9,0000 MHz AND REPEAT TESTS
TS-1 THROUGH TS-8. MEASUREMENT RESULTS SHOULD BE AS INDICATED (C).
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TEST DATA FOR FIGURE 5-11 (CONTINUED)

10 MHz/1 MHz SYNTHESIZER MEASUREMENT SUMMARY CHART

TEST SET FREQUENCY SUMMARY CHART

TEST
TEST POINT (A) (B) (©)
STEP A2A6 8.0000 MHz 16. 0000 MHz 9.0000 MHz
TS-1 A14TP5 | WAVEFORM J WAVEFORM J WAVEFORM J
11.5 MHz 3.5 MHz 20.5 MHz
200 mV P-P 200 mV P-P 200 mV P-P
TS-2 A14TP3 | 0.4 VDC 5 VDC 5 VDC
TS-3 A14TP6 | 5 VDC 5 VDC 0.4 VDC
TS-4 A14TP1 | 5 VDC 0.4 VDC 5 VDC
TS-5 A14TP4 | SQUARE WAVE NO NO
11.5 MHz SIGNA L SIGNAL
800 mV P-P
TS-6 A14TP2 | NO SQUARE WAVE NO
SIGNAL 3.5 MHz SIGNAL
800 mV P-P
TS-7 A14TP7 | NO NO SQUARE WAVE
SIGNAL SIGNAL 20.5 MHz
800 mV P-P
TS-8 A13TP3 | WAVEFORM I WAVEFORM I WAVEFORM I
11.5 MHz 3.5 MHz 20.5 MHz
4V P-P 4V P-P 4V P-P
TS-9 A13TP1 | WAVEFORM G
500 kHz
4V P-P
TS-10 A13TP2 | WAVEFORM H
500 kHz
4V P-P
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Figure 5-11. 10 MHz/1 MHz Synthesizer A2A6A13, and Filter
Subassembly A2A6A14, Signal Flow Diagram
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NOTES FOR FIGURE 5-15

GENERAL NOTES

¢— INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER
TO FIND MATING END OF BROKEN LINE, PROCEED FROM BREAK POINT IN

PARALLEL WITH DIAGRAM BORDER.

B. SWITCH CONTACT CONNECTIONS FOR VARIOUS MODES, AS LISTED BELOW:

MODE SELECTOR SWITCH A2S82
FUNCTION SECTION A-F SECTION A-R
TERMINALS TERMINALS
LSB 2-3-4
RATT 12-10 3-4-5
AM 1-11 3-4-5
CwW 12-2 4-5
USB 5-6, 3-4
ISB 2-3-4-5
ISB/RATT 3-5 2-3-4-5
C. LEGEND FOLLOWS:
+110 VDC
+20 VDC
+5VDC ——— == = ===

D. PLUG CONNECTIONS SHOWN FOR MODE SELECTOR SWITCH A2S2 ARE FOR

PLUG A2P1 AND SOCKET A2J23, PER THE FOLLOWING TERMINAL CHART.

~MODE SELECTOR SWITCH POWER CONNECTIONS
+20 VDC BUS
DESCRIPTION PIN NO. A2J23 A2P1
AM CARRIER 19 A2A15E11 A282-A-F-11
EXCEPT CW 29 A2S8A1P2-7 A252-A-R-4
AM/USB/ISB 31 A2SA1P1-5 A2S82-A-R-5
: AZXA1P2-8
TRANSMIT 32 A2E15 A282-A-R-6
A282-A-R-3
A282-A-F-3
RATT 33 A2XA9P1-5 A282-A-F-10
A2S82-A-F-5
Ccw 35 A2XA1P2-10 A2S82-A-F-2
LSB/ISB 36 A2XA1P1-2 A282-A-R-2.
A2XA1P2-2
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rolBAla T, |1 meazme 1D azagme ][ azaziaze |
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GENERAL NOTES

TEST SETUP:

REFER TO SIGNAL FLOW DIAGRAM, FIGURE
5-1, SHEET 1.

SET DATA/NORMAL SWITCH TO NORMAL FOR SHEET 1.
SET DATA/NORMAL SWITCH TO DATA FOR SHEET 2.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,

FIGURES 5-29, 5-44, AND TO SIGNAL FLOW DIAGRAM,
FIGURE 5~1, FOR TEST STEPS.

LEGEND:
YES

NO OUTPUT WHEN
MODE SELECTOR
SWITCH ISSET AT
LSB POSITION

NO OUTPUT WHEN
MODE SELECTOR

SWITCH ISSET AT
USB PCSITION

TS-1

DOES RF VOLTMETER
INDICATE 0.35 mVRMS
AT A2A1EG?

TS-2

DOES RF VOLTMETER
INDICATE 6.6 mVRMS
AT A2A1A3TP2?

TS-3

DOES RF VOLTMETER
INDICATE 8 mVRMS
AT A2A1A3EG?

TROUBLE IN CONNECTOR
A2XA1P1-A1
REF: FIG 5-29

TS-4

DOES RF VOLTMETER
INDICATE 1.1 VRMS
AT A2A1A2EA4?

TROUBLE IN FILTER
A2A1TFL1 OR A2A1A5Q1
REF: FIG 5-29

TS-b

DOES RF VOLTMETER
INDICATE 1756 mVRMS
AT A2A1A4E33?

TROUBLE IN

A2A1A30Q1 OR
ASSOCIATED CIRCUITRY
REF: FIG 5-29

TS-6

DOES AC VOLTMETER
INDICATE 105 mVRMS
AT A2A21A19TP4?

TS-1
DOES RF VOLTMETER’

INDICATE 0.36 mVRMS
AT A2A1EG?

TROUBLE IN A2A1T1
OR LSB BALANCED
MODULATOR A2A1A2U1
REF: FIG 5-29

TS7

DOES AC VOLTMETER

INDICATE 5 mVRMS AT
PIN 4 OF AZA21A19U2?

TS-9
DOES RF VOLTMETER

INDICATE 6.6 mVRMS
AT A2A1A3TP1?

TROUBLE IN
A2A1A4CRI1,
Q20R T2
REF: FIG 5-29

TS-8

DOES AC VOLTMETER
INDICATE 40 mVRMS
AT A2A21T1-67

TS-10

DOES RF VOLTMETER
INDICATE 8 mVRMS
AT A2A1A3E1?

TROUBLE IN A2A21XA19
OR A2XA1P1
REF: FIG 5-29

AND 5-44

TROUBLE IN CONNECTOR
A2XA1P1-A1
REF: FIG 5-29

TS-11

DOES RF VOLTMETER
INDICATE 1.1 VRMS AT
A2ATA1ES?

TROUBLE IN A2A21A19U2
OR ASSOCIATED
COMPRESSOR CIRCUIT
REF: FIG. 544

TROUBLE IN FILTER
A2A1FL2 OR A2A1A5Q2
REF: FIG 5-29

TS5

DOES RF VOLTMETER
INDICATE 176 mVRMS
AT A2A1A4E33

AT 500KHz?

TROUBLE IN INPUT
CIRCUIT OF AUDIO
PROCESSOR A2A21A19
REF: FIG. 544

TROUBLE IN A2A1A302
OR ASSOCIATED
CIRCUITRY

REF: FIG 5-29

TS-12

DOES AC VOLTMETER
INDICATE 105 mVRMS
AT A2A21A18TP4

TROUBLE IN

A2A1T2 OR USB
BALANCED MODULATOR
A2ATATU1

REF: FIG 5-29

TS-13

DOES AC VOLTMETER
INDICATE 5 mVRMS

AT PIN 4 of A2A21A18U2?

TROUBLE IN A2A1A4CR1,
Q10RT1
REF: FIG 5-29

TS-14

DOES AC VOLTMETER
INDICATE 40 mVRMS
AT A2A2172-6?

— —1 | OR ASSOCIATED

TROUBLE IN A2A21XA18
OR A2XA1P2

REF: FIG. 5-29 AND

FI1G. 5-44

TROUBLE IN A2A21A18U2
OR ASSOCIATED
COMPRESSOR CIRCUIT
REF: FIG, 5-44

TROUBLE IN INPUT
CIRCUIT OF AUDIO
PROCESSOR A2A21A18
REF: FIG. 5-44

EE140-KA-OMI-010/E110 T827H

TROUBLE IN A2A21XA19,
A2A21T1, A2A21K1, A281,
A2S511, OR CONNECTORS
REF: FIG 5-28

TROUBLE IN A2A21XA18,
A2A21T2, A2A21K2, A2S811,

CONNECTORS
REF: FIG 5-28

Figure 5-16. Normal Operation - Audio Amplification and
Modulation, Voice Modes, Fault Logic Diagram,

(Sheet 1 of 2)
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| TROUBLE IN
N O T eenten | bos Dok 7817 1518 TS-19 T5-20 DOES AC VOLTMETER DOES AC VOLTMETER DORS E DOES AC VOLTMETER DOES AC VOLTMETER A2A21XA19,
BRI BB eevouereal ____[Snevouerenl (B voumerenl L _ JSnevoimerer e voumerel 1B scvoumerenl __ _ _[BEEACETRETL  _  {Heedfe S| JRSCARINAST - - — Bt st - - - Qs UL T T (SR
! . N m .
LSB POSITION | AT A2A1A5E4? AT A2A1A3TP2 AT A2A1AZES? | AT AZA1A2EL? AT ASAlAAD ST AT ASADT ATOTPA? ATPIN 4 OF AT A2A21A19TP3? AT A2A21A19TP2? AT A2A21A19TP1? A2A21XA19-F AND H? REF. FIG 5-28
AT 500KHz? . A2A21A19U27
N TROUBLE IN SSB .

TROUBLE IN TROUBLE IN FILTER TROUBLE IN TROUBLE IN A2A1T1 TROUBLE IN TROUBLE IN TROUBLE IN TROUBLE IN RELAY CLIP-LEVEL CIRCUIT TROUBLE IN TROUBLE IN AUDIO

CONNECTOR A2A1FL1OR A2A1A3Q1 OR OR LSB BALANCED A2A1A4CR1, Q2 ‘A2A21XA19P1 OR A2A21A19U2 OR A2A21A19K1 OR A2A21A1903. Q4 ER TRANSFORMER

A2XA1P1-A1 A2A1A3Q1 é|S§OC'¢g$D MODULATOR T2, OR A2XA1P2 ASSOCIATED COM- ASSOCIATED OR AMPLIFIER ﬁggz'?ﬁgg';g:' A2A21A19T1

REF: FIG 5-29 REF: FIG 5-29 REFC-L|J=||G A A2A1A2U1 A2XA1P2-20 REF: FIG. 5-29 PRESSOR CIRCUIT CIRCUITRY A2A21A18U1A REF: FIG. 5-44 REF: FIG. 5-44

: REF: FIG 5-29 REF: FIG 5-29 AND 5-44 REF: FIG. 544 REF: FIG. 5-44 REF: FIG. 5-44 T
NO OUTPUT WHEN  |TS-15 TS-25 TS-26 TS-27 TS-19 T5-28 1529 75-30 TS-32 TS-31 DOES AC VOLTMETER TROUBLE IN
MODE SELECTOR _{DOES RF VOLTWETER | _ _ _ _ JDOES RF VOLTMETER| _ _ _ _[DOESRFVOLTMETERL _ _ _ IDOESRF voLTMETER| _ _ _ _ _IDOES RF VOLTMETER | _ DOES AC VOLTMETER B A O s DOES AC VOLTMETER poes acvoLtmeTer|  _ _ _|poEsacvoutmeter| _ _ _ _ _|iNDicaTEdomvAms L — — A 11, A2S1
TCH IS lT AT INDICATE 1.7 mVRMS INDICATE 5.5 mVRMS INDICATE 8 mVRMS INDICATE 8.8 mVRMS INDICATE 176 mVRMS [~ — = = T INDICATE105 mVRMS [~ — = T 7 "] ATPIN 4 OF — — — — = INDICATE 1.4VRMS [ — — ~ ~ T|INDICATE .774 VRMS [ INDICATE .63 VRMS BETWEEN PINS OR CONNEGTORS
SITION  |AT A2A1E6? 1 AT A2A1A3TP1? AT A2A1A3E1? AT A2A1A1E4? AT A2A1A4E33? AT A2A21A18TP4? A2A21A18U27 AT A2A21A18TP3? AT A2A21A18TP2? AT A2A21A18TP1? * A2A21XA18-F AND H? REF: FIG 5-28
TROUBLE IN SSB
TROUBLE IN TROUBLE IN FILTER TROUBLE IN TROUBLE IN A2A1T2 TROUBLE IN TROUBLE IN TROUBLE IN TROUBLE IN RELAY CLIP-LEVEL GIRCUIT TROUBLE IN TROUBLE IN AUDIO
CONNECTOR A2A1FL2 OR A2A1A3Q2 OR OR USB BALANCED A2A1A4CR1, Q1, A2A21XA18P1 OR A2A21A18U2 OR A2A21A18K1 OR AZA21A1803. Q4 AUDIO AMPLIFIER TRANSFORMER
A2XA1P1-A1 A2A1A3Q2 ASSOCIATED MODULATOR T1, OR A2XA1P2 ASSOCIATED COM:- ASSOCIATED OR AMPLIFIER AIA21A18U1E A2A21A18T1
REF: FIG 5-29 REF: FIG 5-29 CIRCUITRY A2A1A1UT A2XA1P2-20 : : PRESSOR CIRCUIT CIRCUITRY :
FEE. FIG ArAialg REE: FIG 5.2 REF: FIG. 5-29 : cul A2A21ATBVIA REE: FIG. 544 REF: FIG. 544
$FIG 529 $FIGS : 29 AND 5-44 REF: FIG. 5-44 REF: FIG. 544 o e bad +FIG.

Figure 5-16. Data Operation -Audio Amplification and
Modulation, Voice Modes, Fault Logic Diagram
(Sheet 2 of 2)
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NOTES FOR FIGURE 5-17.

GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING VOLTAGES ARE APPLIED.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM 5-2.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-28,
5-42, AND TO SIGNAL FLOW DIAGRAM FIGURE 5-2 FOR TEST STEPS.

LEGEND

YES
NO - ----

SPECIFIC NOTES

WAVEFORMS

Waveform A Waveform B

EE140-KA-OMI-010/E110 T827H

NO SPACE ___
OUTPUT

DOES COUNTER SHOW 4850 Hz
AT A2A9A1TP5 FOR SPACE ?
(RATT SHIFT SELECT SWITCH
IN 850 Hz POSITION,

SEE WAVEFORM B)

TROUBLE IN HARNESS
TO A2XA9P1-7
REF: FIG 5-28

YES

TROUBLE IN A2A9A1Q3,
Q4, A2A9A1T1, OR

USBA CIRCUITRY

REF: FIG 5-42

NO MARK ___
OUTPUT

DOES COUNTER SHOW
3150 Hz AT A2A9A1TPS
FOR MARK? (RATT SHIFT
SELECT SWITCH IN

850 Hz POSITION)

NO 170 Hz
SHIFT

@ s—

DOES COUNTER SHOW
4170 Hz AT A2A9A1TP5S
FOR SPACE? (RATT SHIFT
SELECT SWITCH IN

170 Hz POSITION)

TROUBLE INTTY PART
OF CHASSIS HARNESS
REF: FIG 5-28

A2A9A1TP3 GREATER
THAN 10 vDC?

pe @ar om = o=

NO DOES SIGNAL ON NO IS SIGNAL ON A2A9A1TP4 NO
e . = A2A9A10Q2 RESEMBLE e e - — 1 mHz & APPROXIMATE- S ——
WAVEFORM A OF NOTES? LY 0.5V P-P?
YES YES
TROUBLE IN DIVIDERS TROUBLE IN AMPLIFIERS
A2A9A1U2, U3, U4, U5SB A2A9A1Q1 OR
or U6. REF: FIG 5-42 ASSOCIATED CIRCUITRY
) ' REF: FIG 5-42
YES IS VOLTAGE ON NO IS VOLTAGE BETWEEN NO
A2A9A1R13 GREATER b = e o e = i A2A9A1TP1, TP2 GREATER | . __ _ _|
THAN +9v? THAN 2v?
YES YES
TROUBLE IN TROUBLE IN
A2A9A1U6A, BOR D AZAQAF1U1
REF: FIG 5-42 REF: FIG 542
YES IS VOLTAGE ON NO TROUBLE IN HARNESS

TO SHIFT SWITCH
REF: FIG 5-28

YES

TROUBLE ISIN
A2A9A1U5 OR
A2A9ATUG6

REF: FIG 5-42

Figure 5-17. RATT Tone Generation,

Fault Logic Diagram
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A. ENSURE THAT PROPER POWER SUPPLY AND GATING

B,

GENERAL NOTES

VOLTAGES ARE APPLIED.

TEST SETUP:

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-3.
MAKE OSCILLOSCOPE OBSERVATIONS WITH TIME
BASE SET FOR 500 kHz (2 uSEC/CM).

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-28, 5-29.

LEGEND:
YES
NO — — — — —

NO CW CARRIER
REINSERTION

TS-3

DOES OCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A1A4E2?

TS-1

DOES OSCILLOSCOPE
DISPLAY 500kHz
SINEWAVE AT
A2A1A4E14, 32, 33?7

TROUBLE IN A2A1P2
REF: FIG 5-29

TROUBLE IN A2A1P2A1
REF: FIG 5-29

DOES 500 kHz SINEWAVE
AMPLITUDE MEASURE
635 mV P-P?

TROUBLE BETWEEN
A2A5 AND A2A1
REF: FIG.5-28

TROUBLE IN CW CARRIER
REINSERTION GATE
REF: FIG 5-29

NO AM CARRIER
REINSERTION

TS-3

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A1A4E2?

TS-2

DOES OSCILLOSCOPE
MEASURE 20 vDC

AT A2A1A4E17?

EE140-KA-OMI-010/E110 T827H

TROUBLE IN A2A1P2,
A2A15, A2S2-A-F

TROUBLE IN A2A1P2A1
REF: FIG 5-29

TS-1

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A1A4E 14, 32, 33?

REF: FIG b-29

TROUBLE IN A2A1A4P2A3

TROUBLE IN AM CARRIER
REINSERTION GATE, CR11
REF: FIG 5-29

REF: FIG 5-29

Figure 5-18. Carrier Reinsertion,
Fault Logic Diagram
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1.

GENERAL NOTES

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM 5-4.
REFER TO:
MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-28, 5-43.

NO OUTPUT OR
LEGEND: REDUCED OUTPUT
YES FROM IF AMPLIFIER

AT A2XA12P1-A1

SPECIFIC NOTES

REMOVE IF AMPLIFIER A2A12 FROM CHASSIS
AND REINSTALL ON EXTENDER CABLE.

USE OSCILLOSCOPE AN/USM-~-281 WITH AC
PROBE 28480-1121A FOR TESTS.

OBSERVE THE OSCILLOSCOPE WITH TIME
BASE SET FOR 500 KHZ (2 uSEC/CM).

DISCONNECT FREQUENCY STANDARD AN/
URQ-10 INPUT AT A2A12P1-A2,

DOES RF MILLIVOLTMETER |

' MEASURE 0.5 mVRMS

AT A2A12A1TP1?

DOES OSCILLOSCOPE DIS-
PLAY 500 kHz SINEWAVE AT
COLLECTOR OF A2A12A102
WITH MINIMUM AMPLITUDE
OF 5 mV P-P?

DOES OSCILLOSCOPE DIs-
PLAY 500 kHz SINEWAVE
AT GATE 1 OF A2A12A104
WITH MINIMUM AMPLITUDE
OF 5 mV P-P?

e o — — c—

I
I
I
l
I
1

DOES OSCILLOSCOPE DIS-
PLAY 500 kHz SINEWAVE
AT GATE 1 OF A2A12A1Q5
WITH MINIMUM AMPLITUDE
OF 15 mV P-P?

TROUBLE IN
CONNECTOR
A2XA12P1-A3
REF: FIG. 5-28

TS-1

DOES OSCILLOSCOPE DIS-

PLAY 500 kHz SINEWAVE
AT A2A12A1TP2 with
MINIMUM AMPLITUDE OF
15 mV P-P?

EE140-KA-OMI-010/E110 T827TH

TROUBLE IN
CONNECTOR

TROUBLE IN TRANSISTOR
A2A12A1Q2
REF: FIG.5-43

TROUBLE IN
TRANSISTOR A2A12A104
OR TRANSFORMER
A2A12A1T1

REF: FIG. 5-43

TROUBLE IN-TRANSISTOR
A2A12A104 OR
A2A12A105

REF: FIG. 5-43

e — — e av— o o

TROUBLE IN
TRANSFORMER
A2A12A1T2
REF: FIG. 5-43

A2XA12P1-A1
REF: FIG. 5-28

Figure 5-19. IF Amplification and Level Control

Fault Logic Diagram
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EE140-KA-OMI-010/E110 T827H

GENERAL NOTES

ENSURE THAT PROPER POWER SUPPLY AND GATING
VOLTAGES ARE APPLIED.

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-5.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-28, 5-32, 5-33.

LEGEND:
YES ———
NO -----
TS-1
DOES OHM METER TS Ts-2 TS-3 TS4 TS5 T5-6
NO RF OR MEASURE APPROX DOES ELECTRONIC DOES ELECTRONIC DOES ELECTRONIC DOES ELECTRONIC DOES ELECTRONIC DOES ELECTRONIC Zggg:sszlgR
INCORRECT 1 "01iMS OR MORE. COUNTER SHOW 22.505 MHz COUNTER SHOW 2.5 MHz COUNTER SHOW 22.9 MHz COUNTER SHOW 3.3950 MHz COUNTER SHOW 0.5 MHz COUNTER SHOW 20.005 MHz ASSOCIATED CIRCUITRY
RF OUTPUT |  odm A2AGASTPE AT A2ABASTP6? AT A2A6ABEQ? AT A2AGABES? AT A2ABABEG? AT A2A6A8TP7? AT PIN 4 OF A2ABA8FL1? REF: FIG. 5-33
T0 GROUND? REF: FIG 5-5 REF: FIG 55 REF: FIG 55 REF: FIG 55 REF: FIG 5.5 REF: FIG 55
| | | | | I
I
| | | I I |
I | I | ! |
| I ! ! ! |
| | | | | |
I I I | I |
SHORT OR OPEN IN COAX TROUBLE BETWEEN TROUBLE IN TROUBLE IN TROUBLE IN TROUBLE IN TS TROUBLE IN
FROM A2XABP3A2 TO A2XA6P3-A2 AND DOES ELECTRONIC
A2XALPIAS OR At ne OR A2A6A14P1-Ad A2A6A17P1-A2 A2A6A12P1-A4 OR A2XA6P2-A2 OR COUNTER SHOW 2.8950 MH A2A6A8U2 OR
ASSOCIATED CIRCUITRY 2 : CACE OR INTERFACE OR A2A6FLS INTERFACE INTERFACE AT PIN 3 OF A2AGABFLY ASSOCIATED COMPONENTS
REF: FIG.5-28 I ACE REF: FIG. 5:32 REF: FIG. 5-32 REF: FIG. 5-32 REF: FIG. 5:32 NSRS ' REF: FIG. 5-33

s —— —— — c————

TROUBLE IN

A2A6A8U1 OR
ASSOCIATED COMPONENTS
REF: FIG.5-33

Figure 5-20. IF-to-RF Conversion,
Fault Logic Diagram
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EE140-KA-OMI-010/E110 T827H

GENERAL NOTES

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-6.

REFER TO SCHEMATIC DIAGRAM, FIGURE 5-30.

LEGEND:
YES :
TS-1 ‘ TS-2 TS-3 (NOTE: PERFORMED AT
NO- —-- - - : DEPOT ONLY)
NO OUTPUT OR DOES ELECTRONIC DOES ELECTRONIC ) TROUBLE IN RF MIXER
DOES ELECTRONIC MULTI
LOWOUTPUT —  MULTIMETER MEASURE b— = == — —{  MULTIMETER MEASURE s — - ] e ——— AMPLIFIER A2A4A38
AT AZA4P2- A1 4 METER MEASURE 130 mVRMS .
2.5 VRMS AT A2A4TP3: 1.2 VRMS AT A2A4TP1? AT JUNCTION OF A2A4A20C1, REF: FIG. 5-30, SHEET 1
REF: FIG 5-6 REFF'G 5-6 T1? REF: FIG 5-6
TROUBLE IN TROUBLE IN RF AMPLIFIER TROUBLE IN RF
CONNECTOR A2XA4P2-A1 A2A4V2 AMPLIFIER A2A4V1
REF: FIG. 5-30, SHEET 2 REF: FIG. 5-30, SHEET 2 REF: FIG. 5-30, SHEET 2

Figure 5-21. RF Amplification and Level Control,
Fault Logic Diagram
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A,

TEST SETUP:
REFER TO SIGNAL FLOW DIAGRAM,
FIGURE 5-T7.

REFER TO SCHEMATIC DIAGRAM,
FIGURE 5-31

LEGEND:
YES
NO =-—-=-=--~

300 kHz
OUTPUT
WEAK OR
FREQUENCY
INCORRECT

NO

OUTPUT IN
ANY POSITION
OF A2A5A2S1

TS-3

DOES OSCILLOSCOPE
DISPLAY 500 kHz SINE-
WAVE, 420 TO 560 mV P-P
AT A2A5A2E4?

s v e oy

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A5A2T2-1?

pon ey v -

DOES OSCILLOSCOPE
DISPLAY 500 kHz

SINEWAVE AT = =
A2ABA205 BASE?




EE140-KA-OMI-010/E110 T827H

300 kHz
ouTPUT
WEAK OR
FREQUENCY
INCORRECT

TROUBLE IN 10 MHz NO OUTPUT Tgés 0SCILLOSCOPE DISPLAY TROUBLE IN
NO TS5 WITH SWITCH D LLOSC LA CONNECTOR
OUTPUT IN RAADLS L A2ASALL2, OUTPUT DOES OSCILLOSCOPE DOES COUNTER INDICATE A2A5A2S1 5 MHz SIGNAL A2A5P1-AB
ANY POSITION | WEAK OR === 0sp| AY 55 TO 110 mV P-P AT AP AE DB IN INT/COMP AT A2ABA2E12? REF: FIG. 531
OF A2A5A2S1 CIRCUITRY FREQUENCY AT A2A5A2ES? POSITION
_REF:FIG.5-31 INCORRECT

TS-3

DOES OSCILLOSCOPE
DISPLAY 500 kHz SINE-
WAVE, 420 TO 560 mV P-P
AT A2ABA2E4?

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2ABA2T2-1?

TS4

DOES COUNTER INDICATE
500 kHz +0.1 Hz

AT A2ABA2E4?

TROUBLE IN A2A5A2Q8
CIRCUITRY

REF: FIG 5-31

CHECK VALUES OF
A2A5A2R44, R43

DOES OSCILLOSCOPE
DISPLAY 500 kHz
SINEWAVE AT
A2A5A2Q5 BASE?

TROUBLE IN
A2ABA2T2
REF: FIG., 5-31

DOES COUNTER INDICATE
1 MHz +0.1 Hz

DOES COUNTER INDICATE
10 MHz + 0.6 Hz
AT A2A5A2Q8 BASE?

TROUBLE IN A2A5A2Q8
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C31 FIRST

DOES OSCILLOSCOPE
DISPLAY 5 MHz
SIGNAL AT
A2A5A2Q6 BASE?

AT A2A5A2Q4 BASE?

pusens wmme  owsne el

TROUBLE IN A2A5A205
CIRCUITRY

REF: FIG. 5-31

CHECK VALUES OF
A2A5A2R31, R30

TROUBLE IN A2A5A2Q2
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C7 FIRST

TROUBLE IN A2A5A2Q4
CIRCUITS

REF: FIG. 5-31

CHECK ADJUSTMENT
OF A2A5A2C16 FIRST

DOES COUNTER INDICATE
5 MHz + 0.2 Hz
AT A2A5A2Q7 BASE?

TROUBLE IN A2A5A2Q7
CIRCUITS
REF: FIG.5-31

TROUBLE IN
A2AB5A2Q9 OR
ASSOCIATED
CIRCUITRY
REF: FIG. 5-31

TROUBLE IN A2A5A206
CIRCUITS
REF:FIG.5-31

———— o = o e o o o]

1
I
|
|
|
[
|
L

DOES OSCILLOSCOPE DISPLAY

5 MHz SIGNAL AT
A2A5A1Q3 COLLECTOR?

ALL FREQUENCIES
INCORRECT WITH
SWITCH A2ABA2S1
IN INT/COMP
POSITION

NO OUTPUT WITH
SWITCH A2ABA2S1
IN EITHER

EXT POSITION
BUT EXT INPUT
TOO LOW OR
LACKING

-.DOES COUNTER INDICATE
5 MHz + 0.2 Hz ADJUSTABLE
BY A2ABA1C2, C3 AT
A2A5A1Q1 COLLECTOR?

TROUBLE IN A2A5A1Q1, Y1
CIRCUITS
REF: FIG. 5-31

DOES OSCILLOSCOPE DISPLAY
0TO0.8VDCAT
A2A5A4U1 PIN 67

jow v v ——

TROUBLE IN A2A54Q2
CIRCUITRY

REF: FIG. 5-31

CHECK VALUE OF
A2A5A4R3

DOES OSCILLOSCOPE DISPLAY

5 MHz SIGNAL AT
A2A5A1Q1 COLLECTOR?

TROUBLE IN A2A5A4U2
REF: FIG.5-31

TROUBLE IN A2A5A1Q2, Q3
CIRCUITS
REF: FIG. 5-31

TROUBLE IN A2A5A404, Q3
CIRCUITRY
REF: FIG. 5-31

Figure 5-22. Frequency Standard A2A5,

Fault Logic Diagram
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A.

B.

GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-8
FOR TEST SETUP, AND TABLE 6-5 FOR WAVEFORMS.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS,
FIGURES 5-32, 5-38,

LEGEND:;

YES ———
NO —————~—

NO
500 kHz OUTPUT

TS-1

DOES RF MILLIVOLTMETER
INDICATE 20 TO 40 mV RMS
AT A2ABA16E1?

TS5
DOES OSCILLOSCOPE DISPLAY

10 MHz SQUAREWAVE AT
A2AB6A 1602 COLLECTOR?

TROUBLE IN INTERFACE
BETWEEN A2A6A16P1-A1
AND A2A6P1-A1

REF: FIGS. 5-32 AND 5-38

TROUBLE IN A2A6A16Q1, Q2
CIRCUITS
REF: FIG. 5-38

NO
100 kHz
OUTPUT

TS-3

DOES OSCILLOSCOPE DISPLAY
WAVEFORM B AT A2A6A16TP3?

TROUBLE IN A2A6A16U3
REF: FIG. 5-38

NO 1 kHz
OUTPUT

TS-6

DOES OSCILLOSCOPE DISPLAY
LOGIC LEVEL 10 MHz
SQUAREWAVE AT
A2ABA16U1C-12?

EE140-KA-OMI-010/E110 T827H

TROUBLE IN DIVIDER
CIRCUITS A2ABA16U2, U3

REF: FIG. 5-38

TROUBLE IN INVERTER
CIRCUITS A2AB6A16U1A,
B,C

REF: FIG. 5-38

TROUBLE IN A2A6A16U5

TS9
DOES MULTIMETER INDICATE

3.7TO43VDCAT -~
A2A6A16U6B-13 NON-VERNIER?

TS-8
DOES MULTIMETER INDICATE

3.7TO43 VDCAT
A2AB6A16R12 NON-VERNIER?

REF: FIG. 5-38

1

|

|
TS-7
DOES OSCILLOSCOPE TROUBLE IN A2A6A16U6B, C
DISPLAY WAVEFORM A AT REF: FIG. 5-38
A2A6A16U6B-12?

r AN IR IS SRR TN S

== 1

TROUBLE IN

TROUBLE IN A2A6A16Q3, A2A6A16U4-U5
04 CIRCUITS CIRCUITS
REF: FIG. 5-38 REF: FIG. 5-38

TROUBLE IN INTERFACE
BETWEEN A2A6A16P19
AND A2A6P1-19

REF: FIGS. 5-32 AND 5-38

Figure 5-23. Frequency Generator A2A6A 16,
Fault Logic Diagram
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NOTES FOR FIGURE 5-24

GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-9, FOR TS-2 AND TS-4 TEST
STEPS, AND TABLE 6-7 FOR WAVEFORMS,

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-34, 5-38,
5-40,

LEGEND:

YES
NO —————~—

SPECIFIC NOTES

REMOVE POWER FROM TEST FIXTURE. RELEASE LATCHES AND REMOVE

10 kHz/1 kHz/100 Hz SYNTHESIZER SUBASSEMBLIES A2A6A18 AND A2A6A12. PLACE
EXTENDER CARD 01A228400-01 IN A2A6A18 LOCATION AND MATE CONNECTOR
A2A6A18P1 WITH CONNECTOR ON EXTENDER CARD. DO NOT REINSTALL THE
A2A6A12 SUBASSEMBLY. SET THE TEST FIXTURE CONTROLS TO TEST A WRC-1
100 Hz TYPE MODULE IN THE TRANSMIT MODE AT 2.0011 MHz. SET RF SIGNAL
GENERATOR 28480-8640B-001-003 FOR A 300 mVRMS OUTPUT AT 33.989 MHz AND
CONNECT OUTPUT TO TEST POINT A2A6A18TP1l. PERFORM ADDITIONAL TEST
SETUP AND PRELIMINARY CHECK AS DESCRIBED IN NOTES 5 AND 6 OF FIGURE
5~-9. AT THE COMPLETION OF CHECKS RESTORE A2A6 ASSEMBLY TO NORMAL
OPERATING CONDITION,

REMOVE POWER FROM TEST FIXTURE. RELEASE LATCHES AND REMOVE

10 kHz/1 kHz/100 Hz SYNTHESIZER SUBASSEMBLIES A2A6A18 AND A2A6A12.

PLACE EXTENDER CARD 01A228390-01 IN A2A6A12 LOCATION AND MATE CON-
NECTOR A2A6A12P1 WITH CONNECTOR ON EXTENDER CARD. DO NOT REINSTALL
THE A2A6A18 SUBASSEMBLY. SET THE TEST FIXTURE CONTROLS TO TEST A
WRC-1 100 Hz TYPE MODULE IN THE TRANSMIT MODE AT 2.0011 MHz. SET
FUNCTION GENERATOR 28480-3300A FOR A 4 V PEAK OUTPUT AT 950 Hz AND
CONNECT OUTPUT TO TEST POINT A2A6A12TP2. PERFORM ADDITIONAL TEST
SETUP AND PRELIMINARY CHECK AS DESCRIBED IN NOTES 5 AND 6 OF

FIGURE 5-9.

PERFORM TEST SETUP AS DESCRIBED IN NOTE 2 EXCEPT THAT SIGNAL
GENERATOR IS SET FOR 1,050 Hz OUTPUT. AT THE COMPLETION OF
CHECKS RESTORE A2A6 ASSEMBLY TO NORMAL OPERATING CONDITION.



NO OUTPUT
OR OFF
FREQUENCY
OPERATION

TS-2
DOES OSCILLOSCOPE DISPLAY
WAVEFORM A AT A2A6A12TP1?

NOTE 4

. ane @om awe—mem dames ey

TS-4

DOES OSCILLOSCOPE
DISPLAY WAVEFORM E
AT A2AB6A18TP1?
NOTE 4

DOES OSCILLOSCOPE DISPLAY
LOGIC SQUARE WAVE AT
3.3989 MHz AT PIN 12 OF
A2ABA12U2?

TROUBLE IN BANDPASS FILTER
A2AB6A12C10-C12,
A2A6A12L6-L10

REF: FIG. 5-34

TROUBLE IN FREQUENCY
GENERATOR ASSEMBLY A16
REF: FIG. 5-38

NOTE 1

DOES FREQUENCY COUNTER
INDICATE 1,000.0 Hz

AT A2A6A18TP2?

s o o e e aow o= o

TROUBLE IN A2A6A12A1Q1 OR
A2ABA12U2, U3 DIVIDER
CIRCUIT

REF: FIG. 5-34

NOTE 2

DOES MULTIMETER
INDICATE 8 VDC AT
A2ABA12A1ET?

s e g

NOTE 3

DOES MULTIMETER
INDICATE 1.5 VDC AT
A2ABA12A1ET?

EE140-KA-OMI-010/E110 T827H

TROUBLE IN VCO
A2A6A12A1 CIRCUIT

e = —

DOES OSCILLOSCOPE DISPLAY
LOGIC SQUARE WAVE AT
3.3989 MHz AT PIN 1 OF
A2ABA18U2?

TROUBLE IN A2A6A12Q1,Q2, Q3
OR A2AB6A12U1 PHASE
DETECTOR CIRCUIT

REF: FIG. 5-34

TROUBLE IN A2A6A12Q3 OR
A2AB6A12U1 PHASE
DETECTOR CIRCUIT

REF: FIG. 5-34

DOES OSCILLOSCOPE DISPLAY
LOGIC-POSITIVE SPIKES AT

1 kHz PRF AT PIN 10 OF
A2AB6A18U2?

IS CORRECT INPUT CODE AT
PINS 2, 14, 11, AND 5 OF
A2A6A18U3?

IS CORRECT INPUT CODE AT
PINS 2, 14, 11, AND 5 OF
A2AB6A18U4?

I
l
i
A

DEFECTIVE A2A6A18U2
CONTROL LOGIC.
REF: FIG. 5-40

TROUBLE IN A2A6A18U8-U10
CODING CIRCUIT, OR DIVIDERS
A2ABA18U3-U7

REF: FIG. 5-40

TROUBLE IN A2A6A18Q1 THRU
A2ABA180Q8 OR A2A6A18U8
CONVERTER CIRCUIT

REF: FIG. 540

TROUBLE IN A2AB6A18U1
PRESCALER AND
A2ABA18U3 DECADE
DIVIDER CIRCUIT

REF: FIG. 540

REF: FIG. 5-34

Figure 5-24. 10 kHz/1 kHz/100 Hz Synthesizer A2A6A18
and A2A6A12, Fault Logic Diagram
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NOTES FOR FIGURE 5-25

GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-10, FOR TEST STEPS, AND
TABLE 6-5 FOR WAVEFORMS,

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-32, 5-39.

LEGEND:
YES
NO--------

SET UP INITIAL TESTS BY INFORMATION GIVEN IN NOTES ON FIGURE 5-12,

SPECIFIC NOTES

WAVEFORM FREQUENCY MUST BE 100 kHz AS MEASURED ON ELECTRONIC
COUNTER AN/USM-207. AMPLITUDE SHOULD BE 4 V PEAK. AN INCORRECT
WAVESHAPE, WAVE FREQUENCY OR PULSE AMPLITUDE INDICATES A FAULT
AND SHOULD BE INTERPRETED AS "NO'".

SIGNAL FREQUENCY SHOULD BE 22.4 MHz. WAVESHAPE SHOULD APPROXIMATE
WAVEFORM J.

REMOVE POWER FROM TEST FIXTURE. REMOVE 100 kHz SYNTHESIZER SUB-
ASSEMBLY A2A6A17 AND REINSTALL ON EXTENDER CARD 01A228398-01. REMOVE
FREQUENCY GENERATOR SUBASSEMBLY A2A6A16. SET FUNCTION

GENERATOR 28480-3300A FOR A 4 V P-P SQUARE WAVE OUTPUT AT 90 kHz

AND CONNECT TO A2A6A17TP1l. RESTORE POWER TO TEST FIXTURE,

MEASURE DC VOLTAGE AT A2A6A17A1E1, CHANGE FUNCTION GENERATOR
FREQUENCY TO 110 kHz AND MEASURE DC VOLTAGE AT A2A6A17A1lEl.

REMOVE POWER FROM TEST FIXTURE. REMOVE 100 kHz SYNTHESIZER
SUBASSEMBLY A2A6A17 AND REINSTALL ON EXTENDER BOARD. SIGNAL
AT PIN 1 OF A2A6A17U5 SHOULD APPROXIMATE WAVEFORM H IN SHAPE
AND AMPLITUDE AND BE AT A FREQUENCY OF 2,24 MHz.

SIGNAL AT PIN 10 OF A2A6A17U5 SHOULD APPROXIMATE WAVEFORM G
INVERTED IN SHAPE AND AMPLITUDE AND BE AT A FREQUENCY OF 100 kHz.



NO OUTPUT AT
A2AB6A17TP3 OR
OFF FREQUENCY
OPERATION

DOES OSCILLOSCOPE
DISPLAY
WAVEFORM B

AT A2AB6A17TP1?

DOES OSCILLOSCOPE
DISPLAY WAVEFORM D
AT A2ABA17TP2?

NOTE 1

DOES OSCILLOSCOPE
DISPLAY A SIGNAL AT
A2AB6A17Q1 COLLECTOR?
NOTE 3

- e - ]

1

e e e on wn oy

TROUBLE IN FREQUENCY
GENERATOR A2A6A16 OR
PLUG A2AB6A17P1-A1
INTERFACE

REF: FIG. 5-32, 5-39

IS SIGNAL PRESENT AT
A2ABA17TP2?

R X

A2A6A1701 OR
ASSOCIATED CIRCUITRY
FAULTY

REF: FIG.5-39

p - o - -

DOES OSCILLOSCOPE DISPLAY
A PROPER SIGNAL ATPIN 1

OF A2A6A17U5?

NOTE 4

o

FAULT IN 2-MODULUS
PRESCALER A2A6A17U4
OR PRECEDING CIRCUITRY
REF: FIG.5-39

NL

NOTE 3

DOES MULTIMETER
INDICATE 2-17 VDC
AT A2AB6A17A1EY?

DOES OSCILLOSCOPE
DISPLAY A SIGNAL AT
A2A6A17Q2 BASE?

NOTE 2

FAULT IN

A2A6A17Q2

OR ASSOCIATED CIRCUITRY
REF: FIG.5-39

S

FAULT IN VCO

e e - = = o

FAULT IN PHASE DETECTOR
A2A6A17U1 OR CHARGE
PUMP/LOOP FILTER

REF: FIG.5-39

ASSEMBLY A2AB6A17A1
REF: FIG.5-39

FAULT IN BANDPASS
FILTER
REF: FIG. 5-39

(9 )

DOES OSCiLLOSCOPE
DISPLAY A PROPER SIGNAL
AT PIN 10 OF A2ABA17U5?
NOTE b

FAULT IN CONTROL
LOGIC A2AB6A17U5
REF: FIG. 5-39

e = > o o o -y

IS CORRECT CODE AT
PINS 5, 11, 14 AND 2
OF A2ABA17U6?

IS CORRECT LEVEL ON
PIN 5 OF A2ABA17U7?

IS CORRECT LEVEL ON
PIN 5 OF A2ABA17U8?

hee - - - w -

e . wn we w o

EE140-KA-OMI-010/E110 T827H

FAULT IN CODING
SWITCH A2A6S3
REF: FIG. 5-32

e o am = on =

FAULT IN NOR GATES
A2A6A17Q4 OR Q5
REF: FIG. 5-39

FAULT IN SWITCH
A2A6A17Q3 OR
HI1-LO BAND SWITCH
REF: FIG. 5-39

Figure 5-25.

FAULT IN DECADE
DIVIDER A2AB6A17U6,
U7 OR U8

REF: FiG. 5-39

100 kHz Synthesizer A2A6A17, Fault
Logic Diagram
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GENERAL NOTES

REFER TO SIGNAL FLOW DIAGRAM, FIGURE 5-11 FCR TEST STEPS, AND
TABLE 6-5 FOR WAVEFORMS.

REFER TO MAINTENANCE SCHEMATIC DIAGRAMS, FIGURES 5-35, 5-36.
LEGEND:

YES

NO == =-=-==--

REFER TO FREQUENCY TRANSLATION CHART, TABLE 3-1.

SPECIFIC NOTES

TESTS OUTLINED IN THE NOTES ON SIGNAL FLOW DIAGRAM, FIGURE 5-11 MUST
BE PERFORMED IN THEIR ENTIRETY TO DETERMINE WHICH FREQUENCY RANGES
ARE MALFUNCTIONING BEFORE FAULT LOGIC DIAGRAM 5-26 IS USED,

SIGNAL SHOULD BE PRESENT AT TEST POINTS INDICATED FOR THE RANGE
SELECTED ONLY.
EXAMPLE: NO OUTPUT AT A2A6A14TP5 WHEN FREQUENCY CONTROLS

ARE SET AT 8,0000 MHz. FREQUENCY TRANSLATION CHART,
TABLE 3-1, SHOWS THE HIGH FREQUENCY MIXER INJECTION
SIGNAL SHOULD BE 11.5 MHz. THUS ONLY A2A6A14TP4
SHOULD HAVE A SIGNAL PRESENT. SIMILARLY, ONLY
A2A6A14TP3 SHOULD BE AT 0 - 0.4 VDC.

REMOVE POWER FROM TEST FIXTURE. REMOVE A2A6A13 AND A2A6A14 SUBAS-
SEMBLIES AND REINSTALL ON EXTENDER CARDS 01A228392-01 AND 01A228394-
01 RESPECTIVELY.

REFER TO FREQUENCY TRANSLATION CHART, TABLE 3-1, FOR CORRECT
FREQUENCY FOR INDICATED CONTROL SETTINGS,

SIGNAL SHOULD HAVE AN AMPLITUDE OF 4 V P-P. FREQUENCY WILL VARY
BUT SHOULD BE IN CORRECT RANGE,

COMPARE SIGNALS WITH FREQUENCY COUNTER.

REMOVE POWER FROM TEST FIXTURE. REMOVE FREQUENCY GENERATOR
SUBASSEMBLY A2A6A16. CONNECT FUNCTION GENERATOR 28480-3300A TO
A2A6A13TP2, SET CONTROLS OF FUNCTION GENERATOR FOR A 300 kHz
SQUARE WAVE WITH A 4 V P-P AMPLITUDE., RE-POWER TEST FIXTURE.
MEASURE VOLTAGE AT THE JUNCTION OF A2A6A13R19 AND C14. CHANGE
FUNCTION GENERATOR FREQUENCY TO 1 MHz. MEASURE VOLTAGE AT
JUNCTION OF A2A6A13R19 AND C14, VOLTAGE SHOULD RANGE FROM

1 VDC AT 300 kHz TO 9.5 VDC AT 1 MHz.



NO OQUTPUT
AT A2A6A14TPS

NOTE 1,2

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT

A2A6A14TP2, TP4A OR TP7?

NOTE 3
DOES OSCILLOSCOPE DISPLAY

A SIGNAL AT PINS 2,9, AND 5,6

OF DIVIDER A2ABA13UG?

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT A2A6A14Q2,
Q5 OR Q8 COLLECTOR?

DEFECTIVE NAND GATE
A2AB6A13U4D, UGB

OR U6D

REF: F]G. 5-35

DOES OSCiLLOSCOPE DISPLAY

A SIGNAL AT PIN 8
OF DIVIDER A2AB6A13U5?

IS COLLECTOR OF
A2A6A 1401, Q4 OR Q7
AT +5 VDC?

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT BASE

OF BUFFER AMPLIFIER
A2AB6A14Q3, 06 OR Q9?

DEFECTIVE BUFFER
AMPLIFIER A2A6A14Q3,
Q6 OR Q9 OR
ASSOCIATED CIRCUITRY
REF: FI|G, 5-36

e - oo

DEFECTIVE DIVIDER
A2ABA1T3UL
REF: FIG. 5-35

DEFECTIVE SWITCH
A2A6A14Q1, Q4 OR Q7
REF: F)G. 5-36

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT PIN6
OF LEVEL SHIFTER
A2ABA13U4A, U4B?

DEFECTIVE LEVEL SHIFTER
A2AB6A13U4A, U4B
REF: F]G. 5-35

DOES OSCILLOSCOPE DISPLAY
A SIGNAL AT BASE

OF EMITTER-FOLLOWER
A2A6A13Q17

DOES OSCILLOSCOPE DISPILAY
A SIGNAL AT
A2A6A13Q1 EMITTER?

DEFECTIVE CAPAC]TOR
A2ABA13C19
REF: FIG. 6-35

b > a o

DEFECTIVE VCO
A2A6A13U3 OR
ASSOCIATED CIRCUJTRY
REF: F}G. 5-35

DEFECTIVE

EMITTER - FOLLOWER
A2AG6A13Q1

REF: F1G, 5-35

DEFECTIVE

RF AMPLJFIER
A2A6A1402, 05 OR Q8
“BEF: F1G. 5-36

[P

DEFECTIVE
BANDPASS FILTER
REF: F1G. 5-36

“OFE"
FREQUENCY
OPERATION

IS CORRECT CHANNEL
ENABLED IN A2AG6A14
FILTER SUBASSEMBLY?
NOTE 4

IS CORRECT TEST POINT
OF A2AB6A14TP1, TP3OR TP6
AT O-0.4V?

IS SIGNAL PRESENT
AT A2ABA13TP2?
NOTE 5

EE140-KA-OMI-010/E110 T827H

NOTE 7
IS VOLTAGE AT JUNCTION OF DEFECTIVE VCO

A2AB6A13R19 AND C14 OR ASSOCIATED CIRCUITRY
IN CORRECT RANGE? REF: FIG. 5-35

e

1S SIGNAL PRESENT
AT A2ABA13TP1?

DOES A COMPARISON OF

SIGNALS AT A2A6A13TP1 AND TP3

AND TP3 SHOW CORRECT
DIVISION TAKES PLACE?
NOTE 6

e e

DEFECTIVE PHASE
DETECTOR A2AG6A13U1
OR AMPLIFIER
A2AB6A13U2

REF: F]G. 5-35

DEFECTIVE NAND GATE
A2AB6A13U4D, UBB or UGD
REF: F1G. 5-35

DEFECTIVE NOR GATE
AZ2ABAI3UT7A, U7B OR U7C;
DEFECTIVE NAND GATE
u4cC, UBA OR U6GC

REF: FIG. 5-35

DEFECTIVE COUNTER
CONTROL +OGIC
A2ABA13US8

REF: FIG, 5-35

DEFECTIVE MEMORY
A2AB6A13U11 OR
NAND GATE CRS5,
CR6 OR Q2

REF: F|G, 5-35

IS PROGRAMMING ON
PINS 5,11 AND 14 OF
DIVIDERS A2A6A13U9
AND U10 CORRECT?

DEFECTI]VE D]VIDER
A2A6A13U9 OR U10
REF: FIG. 5-35

DEFECTIVE MEMORY
A2ABA13U11
REF: F]G. 5-35

Figure 5-26. 10 MHz/1 MHz Synthesizer
A2A6A13, Fault L.ogic Diagram
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GENERAL NOTES

TEST SETUP: REFER TO SCHEDULED PERFORMANCE TEST SETUP,
FIGURE 4-1 AND TABLE 4-3.

REFER TO CW, RATT, DATA AND PTT KEYING CONTROL
DIAGRAM, FIGURE 5-12, MAINTENANCE SCHEMATIC DIAGRAM,
FIGURE 5-28.

LEGEND:

YES
NO-===--==

SPECIFIC NOTES

INSTALL CW KEY IN LOCAL JACK.

CHECK FOR GROUND BY CONNECTING MULTIMETER
28480-410C, SET TO MEASURE OHMS, BETWEEN
SPECIFIED POINT AND CHASSIS GROUND.

MEASURE DC VOLTAGES BY CONNECTING ELECTRONIC
MULTIMETER AN/USM-311, SET IN PROPER DC VOLTAGE
RANGE, BETWEEN SPECIFIED POINT AND CHASSIS GROUND.



NO KEYING
IN
CW MODE

(KEYS INALL
OTHER MODES)

NO KEYING
IN
RATT MODE

(KEYS INALL
OTHER MODES)

DOES A2A8k11 GO

TO GROUND POTENTIAL
WHEN KEY iS DEPRESSED?
(NOTE 3)

e temee e — o

ISPIN 3 OF MODE SWITCH
A2S2-E-R
AT GROUND?

DOES A2K5B2 GO TO
GROUND POTENTIAL
WHEN KEY IS DEPRESSED?

|
I
|
I
|

DOES PIN 6 OF MODE
SELECTOR SWITCH

A2S2-E-F GROUND
WHEN KEY IS DEPRESSED?

TROUBLE IN
FLEX HARNESS
OF A252

REF: FIG. 5-28

1
|
I
|
1

!
I
!
|
1

TROUBLE IN CW
HOLD RELAY A2K5
OR ASSOCIATED
CIRCUITRY

REF: FIG.5-28

.d

TROUBLE IN MODE
SELECTOR SWITCH A252-E-F
OR INTERCONNECTING
HARNESS FROM A252 TO

TROUBLE IN MODE
SELECTOR SWITCH
A2SZ-E-R

REF: FI1G.5-28

TROUBLE IN
LOCAL/REMOTE
SWITCH A251-B-R
REF: FIG.5-28

ISPIN 4 OF MODE SELECTOR
SWITCH A2S2-E-R
AT GROUND?

TROUBLE iN MODE
SELECTOR SWITCH
A2S2-2-E -

REF: FIG. 5-28

I
I
!
I

I

TROUBLE IN
LOCAL/REMOTE
SWITCH A251-B-R
{CHECK POSITION)
REF: FIG. 5-28

A2K5 REF: FIG.5-28

NO KEYING
ANY MODE

IS A20F PTT

RELAY A2K4

AT GROUND

WHEN TRANSMITTER

IS KEYED IN ANY MODE?

NO KEYING IN —
VOICE/DATA MODES

(KEYS IN OTHER

IS PIN 6 AT GROUND
POTENTIAL WHEN
LOCAL/ REMOTE
SWITCH A2S1-B-F IS SET
IN LOCAL?

EE140-KA-OMI-010/E110 T827H

MODES). CHECK PROPER
SETTING OF
DATA/NORMAL

SWITCH A2511

DOES PIN 5 MEASURE
12 VDC TO GROUND
WHEN LOCAL /REMOTE
SWITCH A2S1 IS IN LOCAL
AND PTT BUTTON IS
DEPRESSED? (NOTE 5)

TROUBLE IN
PTT RELAY A2K4
PEF: FIG. 5-28

|
l
|
I
l

TROUBLE IN
REMOTE/LOCAL
SWITCH A2S1-B-F
PINS60OR9

REF: FIG.5-28

TROUBLE IN
LOCAL/REMOTE
SWITCH A2S1-B-F
REF: FIG. 5-28

I
!
|
l
I

IS A2K4 AT GROUND WHEN
TRANSMITTER IS KEYED
IN RATT MODE?

IS A2 OF TUNE RELAY
A2K1 AT GROUND WHEN
TRANSMITTER IS KEYED?

e

DOES PIN X2 OF TR RELAY
A2K3 MEASURE +28 vDC TO
GROUND?

TROUBLE IN
TR RELAY A2K3
REF: FIG.5-28

TROUBLE IN

PTT RELAY A2K4
CONTACTS A2-A3
REF: FIG.5-28

e

]
I
|
|
I

TROUBLE IN
TUNE RELAY A2K1
REF: FIG.5-28

TROUBLE IN
+28 V SUPPLY
REF: FIG. 5-28

NO MODE KEYING
SEE CHART FOR NO
KEYING IN RATT
REF: FIG.5-17

Figure 5-27. CW, RATT, DATA And PTT Keying,
Fault Logic Diagram
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NOTES FOR FIGURE 5-28

GENERAL NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE
DESIGNATIONS PREFIX WITH NUMBERS OF HIGHER ASSEMBLIES,

ALL RESISTANCE VALUES IN OHMS 5%, ALL RESISTORS 1/4 WATT, UNLESS
OTHERWISE NOTED.

ALL CAPACITANCE VALUES IN MICROFARADS, UNLESS OTHERWISE NOTED.
SWITCHES A2S1 AND A2S2 ARE SHOWN AS VIEWED FROM REAR OF FRONT
PANEL., A BLACK SWITCH TERMINAL INDICATES A LONG CONTACT CLIP
AT THAT POINT.

INDICATES BREAK POINTS USED TO REDUCE DIAGRAM CLUTTER,
TO FIND MATING END OF BROKEN LINE, PROCEED FROM BREAK POINT IN
PARALLEL WITH DIAGRAM BORDER,

] INDICATES FRONT PANEL MARKING.

SPECIFIC NOTES

THE VALUE OF A2R6 (SHEET 1, ZONE 4D) IS SELECTED FROM 18K TO 220K OR
1 MEGOHM TO GIVE A CW HOLD TIME OF 1 TO 1.7 SECONDS. THE CW HOLD
TIME IS INCREASED BY LOWERING THE VALUE OF A2R6.

FOR BALANCED 600 OHM LINE OPERATION, GROUND A2E59 (SHEET 1,
ZONE 16B) AND A2E60 (SHEET 1, ZONE 16A) TO A2E61 AND A2E62,
RESPECTIVELY,

CAPACITORS A1C1 THRU C50 ARE ALL 1000 pF.
WHEN NTDS DATA AUDIO IS APPLIED THRU A1J8, THE JUMPER WIRES

ACROSS E43 - E44, E45 - E46 (SHEET 1, ZONE 12B), E47 - E48 (SHEET 1,
ZONE 9B) AND E49 - E50 (SHEET 1, ZONE 14A) SHOULD BE REMOVED.

TERMINAL LAYOUTS FOR SELECTED RELAYS, COILS, CONNECTORS, SWITCHES,

AND TRANSISTORS APPEAR ON THE APRONS OF SHEETS 1, 2, AND 3.

TRANSISTOR AND INTEGRATED CIRCUIT VOLTAGE VALUES ARE TABULATED
ON SHEET 1.
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX

REF REF
DES SHEET ZONE DES SHEET ZONE
AlJ1l Al1P1-38
thru} * thru } *
Al1J22 P1-40
J23 2 2G P1-41 1 25B
J24 3 2C P1-42 1 25B
J25 1 26G P1-43 3 11E
P1l-1 * P1-44 3 12F
P1-2 * P1-45 3 12E
P1-3 3 5B P1-46 3 11E
P1-4 3 3D P1-47
P1-5 * thru } *
P1-6 3 12B P1-49
P1-7 3 3F P1-50 3 12B
P1-8 * P2A1 1 25G
P1-9 3 12G P2A2 1 20G
P1-10 * P2A3 2 3G
P1-11 * S1 3 12D
P1-12 2 3E S2 3 11D
P1-13 3 12C AlA1C1 3 13E
Pl1-14 * C2 3 13E
P1-15 * C3 3 2B
P1-16 3 12F C4 3 2D
P1-17 3 3F Cb 1 25E
P1-18 (o) 3 13B
thru * C7 3 2F
P1-20 C8 1 25F
Pi1-21 3 3F C9 3 13G
P1-22 * C10 1 25C
P1-23 1 25B C11 1 25F
P1-24 3 5B C12 2 3E
P1-25 3 5B C13 3 13C
P1-26 2 3C Cl4 1 25G
P1-27 3 12B C15 1 25G
P1-28 2 3C C16 3 13F
P1-29 1 25A Cc17 3 2F
P1-30 * C18 *
P1-31 2 3C C19 1 25C
P1-32 3 3F C20 1 25B
P1-33 2 3D c21 3 2F
P1-34 * c22 1 25D
P1-35 2 3D C23 1 25B
P1-36 3 3G C24 3 2B
P1-37 1 25A C25 3 2B
* NOT USED
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REF
DES

A1A1C26
cav
cas8
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
Cc41
C42
C43
C44
C45
C46
C47
C48
C49
C50
El

J1
J2
J3-A
J3-B
J3-C
Jd-a
J4-b
Jd-c
J4-d
Jd-e
J4-£f
Ji-g
J4-h
J4-i
J4-j
J4-k

* NOT USED

EE 140-KA-OMI-010/E110 T827H

NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

SHEET

[ LI \V]

v B L B e 7 I - I V- B L e e A = W W /- I S VUl ]

= 0 0O W W W

w w

ZONE

3C
13B
3C
25A
*

3C

2F

3D

25C
3D

2G

25A
25D
25D
25F
25B
25B
13D
13F
13E
13E
25C
25D
25D
13B
13B

26A
*

*

13E
13B
13E
2G
2F
26C
26G
26G
26F
*
13C
13E
*

26K

REF
DES

Al1lA1J4-1

J4-m
J4-n
J4-0
J4-p
Ja-q
J4-r
Jd-s
J4-t
J4-u
J4d-v
J4-w
J4-x
J4-y
J4-z
J4-A

J4-B

J4-C
J4-D
J4-E
J4-F
J4-G
J4-H
J4-1
J4-J
J4-~-K
J4-L
J4-M
J4-N
J4-0
J4-P
J4-Q
J4-R
J4-S
J4-T
J4-U
J4-V
J4-W
J4-X
J4-Y
J4-Z

SHEET

W w

WwWwwhnw HEEWNDNNNFENDNRENWLWWWW =W =W

w

WWWwWwwWwrWwW

ZONE

2C
2D

2F

26C
26C
13G
26D

2C
2F
2F
2E
2E
2D
26F
2D
26F
2C
2C
2C
2D
26B
26D

13F
2E
2B
2B
2D

2B

13E
13D
26F
13E
2G
2D
2F
2F
13B
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
AlA1J4-AA 3 2E A2CR10 2 13A
J4-BB 1 26D CR11 1 2D
J4-CC 3 2E DS1 *
J4-DD 3 2E DS2 *
J4-EE 3 2E DS3 3 3E
J4-FF 3 2E DS4 3 3E
J4-GG 3 2D El 2 6C
J4-HH 3 2D E2 2 8E
J5-A 1 26C E3 2 6B
Jb-B 1 26C E4 1 21C
J6-a * E5 1 20C
thru } * 3 6F
J6-f 2 7D
J6-g 1 26F 2 6F
J7-A 1 26C 2 4G
J7-B 1 26D E6 1 21B
J7-C 1 26D E7 1 21C
J7-D 3 13B ES8 3 11B
J8-A 1 26B 3 11A
J8-B 1 26B E9 3 6F
J8-C 1 26B E10 3 6F
J8-D 1 26A E1l1 3 11B
J8-E 1 26A E12 3 11B
J8-F 1 26A E13 2 7E
J9 E1l4 2 6D
thru} * E15 2 7E
J24 E16 3 11B
J25 1 26G E17 1 6F
A2C1 3 6F E18 1 6F
C2 3 9D E19 3 10C
C3 3 11A E20 3 10C
C4 1 23F E21 1 4C
Cb 1 22F 1 18B
Cé6 3 11D E22 3 4E
CR1 3 10D E23 3 11B
CR2 2 8E E24 3 4D
CR3 3 11F E25 *
CR4 1 20D E26 3 4F
CR5 1 4D E27 1 2F
CR6 3 8B 3 12C
CRT7 2 4E 1 2C
CR38 3 11A 1 3D
CR9 2 8D 1 23F
' 1 3E
1 16A

* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2E28 1 8F A2E49 1 18B
3 12B E50 2 128
E29 2 F E51 1 21K
3 10C 1 18F
3 10F 2 13A
E30 1 F E52 3 11C
1 15G E53 3 11iF
E31 * E54 1 16G
E32 3 3E E55 1 6D
E33 3 4F E56 1 3C
1 19B 3 4G
1 19C E57 2 4K
E34 1 8C E58 2 4F
1 5F E59 1 16B
1 8F E60 1 16A
E35 2 5E E61 1 16B
E36 * E62 1 16A
E37 3 12B 1 23F
1 9G Fl 3 9E
1 8B F2 3 9F
1 22F J1-A 3 2G
3 12F J1-B 3 2G
E38 3 9D J1-C 1 27E
3 5G J1-D 3 2A
E39 1 3B J1-E 1 27E
2 4A J2 1 22B
1 17G J3
E40 1 3C thru ] *
1 22C J7
1 1E J8-1F 2 5D
1 22D - J8-2G 2 5D
E41 * J8-3H 2 5D
E42 2 13A J8-4J 2 5D
2 11B J8-5K 2 5D
1 21A J8-6 2 6E
E43 * J8-17 2 6D
E44 * J8-8 2 6E
E45 3 3E J8-9 2 6C
1 17G J8-10 2 6C
E46 3 4D J8-11 2 6C
E47 * J8-12 2 6C
E48 * J8-13 2 5D
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2J8-14 2 5D A2J21-29 1 25A
J8-15 2 5C J21-30 *
J8-16 2 5C J21-31 2 3C
J8-17 2 5C J21-32 3 3F
J8-18 2 5C J21-33 2 3D
J8-19 2 5E J21-34 1 25C
J8-20 2 5E J21-35 2 3D
J8-21A 2 6C J21-36 3 3G
J8-22B 2 6C J21-37 1 25A
J8-23C 2 6C J21-38 1 25D
J8-24D 2 6C J21-39 1 25D
J8~25E 2 6D J21-40 1 25F
J9 J21-41 1 25B
thru} * J21~-42 1 25B
J20 J21-43 *
J21-1 * J21-44 3 12F
J21-2 * J21-45 3 12E
J21-3 3 5A J21-46 *
J21-4 * J21-47 1 25C
J21-5 1 25E J21-48 1 25D
J21-6 3 12B J21-49 1 25D
J21-17 3 3F J21-50 3 12B
J21-8 1 25F J22-A1 1 25G
J21-9 3 12G J22-A2 1 19G
J21-10 1 25C J22-A3 2 3G
J21-11 1 25F J23-1 *
J21-12 2 3E - J23-2 *
J21-13 3 12C J23-3 3 11F
J21-14 1 25G J23-4 2 4E
J21-15 1 25G J23-5 1 19A
J21-16 3 12F J23-6 1 18B
J21-17 3 3F J23-7 1 19D
J21-18 * J23-8 1 20D
J21-19 1 25C J23-9 1 16A
J21-20 1 25B J23-10 3 10B
J21-21 3 3F J23-11 3 8B
J21-22 1 25D J23-12 3 9F
J21-23 1 25B J23-13 1 16E
J21-24 3 5B J23-14 1 17E
J21-25 3 5B J23-15 1 19E
J21-26 2 3C J23-16 3 10E
J21-27 3 12B J23-17 1 21E
J21-28 2 3C J23~18 3 10E
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES

A2323-19 1 6E A2K3-C3
J23-20 * K3-D1
J23-21 1 2D K3~-D2
J23-22 1 3C K3-D3
J23-23 1 2E K3-X1
J23-24 2 5E K3-X2
J23-25 * K4-A1l
J23-26 1 18C K4-A2
J23-27 1 22D K4-A3
J23~-28 1 18D K4-X1
J23-29 * K4-X2
J23-30 3 9A KbH-A1l
J23-31 1 6D thru
J23-32 1 6F K5-A3
J23-33 1 7D K5-B1
J23~-34 3 10E K5-B2
J23-35 * : K5-B3
J23-36 1 TE K5-X1
J23-37 1 3E K5-X2
K1-A1l 1 19A K6-A1l
K1-A2 1 19A thru
K1-A3 1 19B K6-A3
K1-B1 3 10D K6-B1
K1-B2 3 10D K6-B2
K1-B3 3 10C K6-B3
K1-X1 3 10D K6-X1
K1-X2 3 10D K6-X2
K2-A1 2 D L1
K2-A2 2 8D L2
K2-A3 2 D M1
K2-B1 2 E M2
K2-B2 2 8E P1-1
K2-B3 2 TE P1-2
K2-X1 2 8D P1-3
K2-X2 2 8D P1-4
K38-A1l 3 6G P1-5
K3-A2 3 6F P1-6
K3-A3 3 6G P1-7
K3-B1 3 10F P1-8
K3-R2 3 10G P1-9
K3-B3 3 10G P1-10
K3-C1 2 7F P1-11
K3-C2 2 8F P1-12
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
~ DES SHEET ZONE DES SHEET Z.ONE
A2P1-13 1 16E A2S2-A-F 1 6E
P1-14 1 17F 3 10E
P1-15 1 19E S2-A-R 1 6D
P1-16 3 10E 1 20E
P1-17 1 21E S2-B-F 3 10F
P1-18 3 10E S2-B-R 1 17E
P1-19 1 5E S2-C-F 3 9B
P1-20 * S2-C-R 1 17C
P1-21 1 2D S2-D-F 1 21D
P1-22 1 3C S2-D-R 2 4E
P1-23 1 2E S2-E-F 1 17A
P1-24 2 5E S2-E-R 1 2E
P1-25 * S3-F 2 4A,4B
P1-26 1 18C S4-F 2 5A,5B
P1-27 1 22D S5-F 2 6A, 6B
P1-28 1 18D S5-R 2 7B
P1-29 * S6 2 10A, 10B
P1-30 3 9A S6-F 2 11B
P1-31 1 6D S6-R 2 11A
P1-32 1 6F 37 1 6B
P1-33 1 7D S8 1 6C
P1-34 3 10E S9 1 18F
P1-35 * S10 1 20B
P1-36 "1 TE S11 1 17G
P1-37 1 3E T1 3 8E, 8F
Q1 3 9D XA1P1A1 1 4G
R1 3 6F P1-1 1 8G
R2 3 4E P1-2 1 TG
R3 3 11B P1-3 *
R4 1 21B P1-4 *
R5 2 12B P1-5 1 7G
R6 1 4D P1-6 1 8G
R7 3 11C P1-7 1 TG
RS 1 20B P2A1 1 4G
R9 1 3C P2A2 *
S1-A-F 1 21B P2A3 1 8G
1 21E P2-1 1 6G
S1-A-R 1 22E P2-2 1 6G
1 22C P2-3 *
S1-B-F 1 22C P2-4 1 5G
1 22D P2-5 1 5G
S1-B-R 1 21A P2-6 1 5G
3 11F P2-7 1 6G
P2-8 1 6G

* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2XA1P2-9 1 5G AZXA5P1-1 1 23G
P2-10 1 6G P1-2 1 23G
P2-11 1 6G P1-3 1 22G
P2-12 * A2XAG6P1A1 2 15F
P2-13 * P1lA2 2 15E
P2-14 1 5G P1A3 2 15D
P2-15 P1-1A 2 8C
thru } * P1-2B 2 8C
P2-19 P1-3C 2 8C
P2-20 1 6G P1-4D 2 8C
P2-21 1 * P1-5E 2 8D
P2-22 1 5G P1-6 2 8D
A2XA2 * P1-7 2 8D
A2XA3 * P1-8 2 8E
A2XA4P1-1F 2 6F P1-9 *
P1-2G 2 6F P1-10 2 8F
P1-3H 2 6F P1-11 2 12B
P1-4J 2 6F P1-12 2 12B
P1-5K 2 6F P1-13 2 11B
P1-6 2 6F P1-14 2 11B
P1-7 2 6F P1-15 2 11B
P1-8 2 6F P1-16 2 8F
P2A1 2 4G P1-17 2 12B
P2A2 2 5F P1-18 2 8F
P2A3 2 4G P1-19 2 11B
P2A4 2 7G P1-20 2 SE
P2A5 2 7G P1-21 2 12B
P2-1 2 5G P2A1 *
P2-2 2 5G P2A2 2 15G
P2-3 P2A3 2 10B
thru } * P3A1 *
P2-6 P3A2 2 8G
P2-7 2 5G A2XAT *
P2-8 2 5G A2XAS8 *
P2-9 2 5G A2XA9P1-1 1 19B
P2-10 2 5G P1i-2 1 19C
P2-11 2 7G P1-3 1 19C
P2-12 2 4G P1-4 1 19B
A2XA5P1A1 1 21G P1-5 1 198
P1lA2 1 20G P1-6 *
P1A3 1 22G P1-7 1 19B
P1A4 1 24G P1-8 1 19C
P1A5 1 21G P1-9 1 19B
P1A6 1 20G A2XA10 *
A2XA11 *
* NOT USED

5~109




EE 140-KA-OMI-010/E 110 T827H

NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2XA12P1A1 1 1G A2A2 *
P1A2 1 3G A2A3 *
P1A3 1 3G A2A4P1-~1F 2 6F
P1-1 P1-2G 2 6F
thru } * P1-3H 2 6F
P1-5 P1-4J 2 6F
P1l-6 1 2G P1-5K 2 6F
P1-7 1 2G P1-6 2 6F
P1-8 1 2G P1-7 2 6F
P1-9 * P1-8 2 6F
P1-10 1 2G P2A1 2 4G
A2A1P1A1 1 4G P2A2 2 5F
P1-1 1 8G P2A3 2 4G
P1-2 1 7G P2A4 2 7G
P1-3 * P2A5 2 7G
P1l-4 * P2-1 2 5G
P1-5 1 7G P2-2 2 5G
P1-6 1 8G P2-3
P1-7 1 7G thru } *
P1-8 * P2-6
P1-9 * P2-7 2 5G
P1-10 1 7G P2-8 2 5G
P2A1 1 4G P2-9 2 5G
P2A2 * P2-10 2 5G
P2A3 1 8G P2-11 2 7G
P2-1 1 6G P2-12 2 4G
P2-2 1 6G A2A5P1A1 1 21G
P2-3 * P1A2 1 20G
P2-4 1 5G P1A3 1 22G
P2-5 1 5G P1A4 1 24G
P2-6 1 5G ’ P1A5 1 21G
P2-7 1 6G P1A6 1 20G
P2-8 1 6G Pl-1 1 23G
P2-9 1 5G P1-2 1 23G
P2-10 1 6G P1-3 1 22G
P2-11 1 6G A2AGAT1IP1 2 14E
P2-12 * AT2P1 2 14D
P2-13 * P1lA1 2 15F
P2-14 1 5G Pl1-1A 2 8C
P2-15 P1-2B 2 8C
thru * P1-3C 2 8C
P2-19 P1-4D 2 8C
P2-20 1 6G P1-5E 2 8D
pP2-21 *
P2-22 1 5G

* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2A6P1-6 2 8D A2ATP1-23C 2 6C
P1-7 2 8D P1-24D 2 6C
P1-8 2 8E P1-25E 2 6D
P1-9 * A2A8C1 3 E
P1-10 2 8F C2 3 oE
P1-11 2 12B C3 3 ™
P1-12 2 12B Cc4 3 6D
P1-13 2 11B C5 3 5D
P1l-14 2 11B Co6 3 4D
P1-15 2 11B Cc7 3 7C
P1-16 2 8F Cs8 3 B
P1-17 2 12B C9 3 5F
P1-18 2 8F C10 1 5D
P1-19 2 11B Cl1 1 5D
P1-20 2 8E CR1 3 7F
P1-21 2 128B CR2 3 F
P2A1 * CR3 3 F
P2A2 2 15G CR4 3 TF
P2A3, 2 10B CR5 3 TE
P3A1 * CR6 3 7E
P3A2 2 8G CRT7 3 TE
A2A7TP1-1F 2 5D CRS8 3 TE
P1-2G 2 5D CR9 1 5D
P1-3H 2 5D CR10 3 7C
P1-44J 2 5D CR11 3 6D
P1-5K 2 5D CR12 3 6C
P1-6 2 6E CR13 3 6C
P1-7 2 6D El 3 7F
P1-8 2 6k E2 3 TE
P1-9 2 6C E3 3 6F
P1-10 2 6C E4 3 4D
P1-11 2 6C E5 3 4E
P1-12 2 6C E6 3 4F
P1-13 2 5D E7 3 TE
P1-14 2 5D ES8 3 TE
P1-15 2 5C E9 1 5C
P1-16 2 5C E10 1 5D
P1-17P1-17 2 5C E1l1l 1 5D
P1-18 2 5C E12 3 4T
P1-19 2 5E E13 1 5D
P1-20 2 5E 3 4F
P1-21A 2 6C E1l4 3 7C
P1-22B 2 6C E15 3 7B
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2A8E 16 3 7C A2A10E6 1 5B
E17 3 7C Q1 1 4B
E18 3 7D R1 1 5C
E19 3 7D R2 1 5C
E20 3 7D,4D R3 1 5C
Q1 3 7D R4 1 4C
Q2 3 6D R5 1 5C
R1 3 5E R6 1 4C
R2 3 7D R7 1 5B
R3 3 6D RS 1 5B
R4 3 6D R9 1 4B
R5 3 6D A2A11C1 1 5A
R6 3 5D C2 1 4A
RY7 3 5D C3 1 4B
RS 3 5C E1l 1 5B
R9 3 5D E2 1 5B
R10 3 5D E3 1 4A
R11 3 5C E4 1 4B
R12 3 7C Eb5 1 5A
R13 3 7C E6 1 5A
R14 3 B Q1L 1 4A
R15 3 5F R1 1 5B
R16 1 5C R2 1 5A
R17 3 5C R3 1 5B
R18 3 6D R4 1 4B
Ul 3 5D R5 1 5A
AZA9A1P1-1 1 19B R6 1 4B
P1-2 1 19C R7 1 5A
P1-3 1 19C R8 1 5A
P1l-4 1 19B R9 1 4A
P1-5 1 19B A2A12A1P1A1 1 1G
P1-6 * P1A2 1 3G
P1-7 1 19B P1A3 1 3G
P1-8 1 19C P1-1
P1-9 1 19B thru } *
A2A10C1 1 5B P1-5
C2 1 4B P1-6 1 2G
Cc3 1 4C P1-7 1 2G
El 1 5C P1-8 1 2G
E2 1 5C P1-9 *
E3 1 4B P1-10 1 2G
E4 1 4C A2A13 *
E5 1 5C A2A14C1 3 10B
C2 1 23E

* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF |
DES SHEET ZONE DES SHEET ZONE
A2AUC3 3 10A A2A21K2-2 1 15A
c4 1 23D K2-3 1 15A
E1l 1 23E K2-4 1 15A
E2 1 23D K2-5 *
3 10A K2-6 1 15A
L1 1 23E K2-7 1 15A
A2A15C1 1 4E K2-8 1 15A
c2 1 4D K2-X1 1 11B
C3 1 5D K2-X2 1 11B
CR1 1 5E R1 1 12D
CR2 1 5D T1-1 1 15B
E1l 1 4D T1-2 1 15B
E2 1 5E T1-3 1 15B
E3 1 4E T1-4 1 14B
E4 1 4E T1-5 1 14B
E5 1 5E T1-6 1 14B
E6 * T2-1 1 15B
ET7 1 4D T2-2 1 15B
ES 1 4E T2-3 1 15B
E9 1 4E T2-4 1 14B
E10 1 4D T2-5 1 14B
E11 1 5E T2-6 1 14B
E12 1 5E XA1
E13 1 5D thru } *
El4 1 5D X .17
L1 1 4E XA18-A 1 8C
R1 1 4E XA18-B 1 9C
R2 1 5E XA18-C 1 9C
A2A16 XA18-D 1 9C
thru} * XA18-E 1 10C
A2A20 XA18-F 1 10C
A2A21CR1 1 11B XA18-G *
K1-1 * XA18-H 1 11C
K1-2 1 15B XA18-1 *
K1-3 1 158 XA18-J 1 11C
K1-4 1 158 XA18-K 1 12C
K1-5 * XA18-L 1 12C
K1-6 1 158 XA18-M 1 13C
K1-7 1 15B XA18-N 1 13C
K 1-8 1 15B XA18-0 *
K1-X1 1 12B XA18-P 1 13C
K1-X2 1 12B XA18-Q. *
K2-1 * XA18-R 1 14C
* NOT USED
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NOTES FOR FIGURE 5-28 (CONTINUED)

PART LOCATION INDEX (CONTINUED)

REF REF
DES SHEET ZONE DES SHEET ZONE
A2A21XA 18-S 1 14C A2A21XA19-V 1 15D

XA18-T 1 14C -1 1 8E

XA18-U 1 15C -2 1 9E

XA18-V 1 15C -3 1 9E
-1 1 8C -4 1 9E
-2 1 9C -5 1 10E
-3 1 9C -6 1 11E
-4 1 9C -7 1 11E
-5 1 10C -8 1 11E
-6 1 10C -9 1 12E
-7 1 11C . -10 1 12E
-8 1 11C -11 1 13E
-9 1 12C -12 1 13E
-10 1 12C -13 1 13E
-11 1 13C ~-14 1 14E
-12 1 13C -15 1 14E
-13 1 13C ~-16 1 14E
~-14 1 14C -17 1 15E
-15 1 14C -18 1 15E
-16 1 14C A2A21XA20-A 1 8E
-17 1 15C -B 1 9E
-18 1 15C -C 1 9E

A2A21XA19-A 1 8D -D 1 10E

-B 1 9D -E 1 10E
-C 1 9D -F 1 10E
-D 1 9D -G *
~-E 1 10D -H 1 : 11E
-F 1 11D -I *
-G * -J 1 11E
-H 1 11D -K 1 11E
-1 * -L 1 12E
~-J 1 11D -M 1 12E
-K 1 12D -N 1 13E
-L 1 12D -0 *
-M 1 13D -P 1 - 13E
-N 1 13D -Q *
-0 * -R 1 14E
-P 1 13D -S 1 14E
-Q * -T 1 14E
-R 1 14D -U 1 15E
-S 1 14D -V 1 15E
=T 1 14D A2A21XA20-1 1 8F
-U 1 15D -2 1 9F

* NOT USED
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