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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE
VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL
POWER, PULL, PUSH, OR LIFT THE PERSON TO
SAFETY USING A WOODEN POLE OR A ROPE OR
SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF
CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION
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HIGH VOLTAGE

The high voltage used in this equipment can kill on contact.
Observe the following safety precautions:

● Ground the
Equipment

● Avoid the
Power Input

● Do Not
Service
Alone

● Use One
Hand

● First Aid

Before connecting primary power or the signal cables, connect a
heavy gage copper wire from the ground lug on the rear panel to
earth ground. Do not remove this wire until the signal cables and
primary power have been disconnected.

Be careful not to contact the 115-volt ac input connections when
installing or servicing the equipment.

Never work on the equipment unless there is another person nearby
who is familiar with the operation and hazards of the equipment and
who can administer first aid.

Where possible, use only one hand to service the equipment. Keep
the other hand away to reduce the hazard of current flowing
through the vital organs of the body.

Be thoroughly familiar with the information contained in FM 21-11
First Aid for Soldiers. Apply first aid to anyone who is the victim of
electrical shock.

HEAVY EQUIPMENT

This equipment weighs over 35 pounds and can cause serious
injury if lifted or carried alone. Observe the following safety
precaution

● DO Not Lift Do not attempt to lift, carry, or move the equipment by
or Carry Alone yourself — get help.

B
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Technical Manual
TM 11-6625-3041-30
Technical Order
TO 33A1-8-908-12

DEPARTMENTS OF THE ARMY
AND THE AIR FORCE

Washington, DC, 7 February 1985

DIRECT SUPPORT MAINTENANCE MANUAL
DIGITAL DATA GENERATOR SG-1139/G

(NSN 6625-01 -136 -2046)

REPORTING  ERRORS AND RECOMMENDING IMPROVEMENT

You can help improve this manual. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publica-
tions and Blank Forms), or DA Form 2028-2 located in the back of the manual direct to: Commander,
US Army Communications-Electronics Command and Fort Monmouth, ATTN: AMSEL-ME-MP, Fort
Monmouth, New Jersey 07703-5007.

For Air Force, Submit AFTO Form 22 (Technical Order System Publication Improvement Report and
Reply) in accordance with paragraph 6-5, Section Vl, T.O. 00-5-1. Forward direct to prime ALC/MST
activity.

In either case, a reply will be furnished direct to you.
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Section I

GENERAL INFORMATION

1-1. SCOPE

This manual is for use in maintaining Digital Data Generator SG-1139/G
(common name SG-1139). It contains principles of operation and direct
support test and repair procedures.

1-2
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1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

    a.   Reports of Maintenance and Unsatisfactory Equipment. Department of
the Army forms and procedures used for equipment maintenance will those
prescribed by DA Pam 738-750 as contained in Maintenance Management Update.
Air Force personnel will use AFR 66-1 for maintenance reporting and TO-O0-
35D54 for unsatisfactory equipment reporting.

b. Report of Packaging and Handling Deficiencies. Fill out and forward
SF 364 (Report of Discrepancy (ROD)) as prescribed in AR 735-11-2/DLAR
4140.55/NAVMATINST 4355.73A/AFR 400-54/MCO 4430.3F.

c. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and for-
ward Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in
AR 55-38/NAVSUPINST 4610.33C/AFR 75-18/MCO P4610.19D/DLAR 4500.15.

1-3. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS

Refer to the latest issue of DA Pam 310-1 to determine whether there are new
editions, changes, or additional publications pertaining to the equipment.

1-4. DESTRUCTION OF ARMY ELECTRONICS MATERIEL TO PREVENT ENEMY USE

Destruction of Army electronics materiel to prevent enemy use shall be in
accordance with TM 750-244-2.

1-3
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1-5. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

a. Army. If your Digital Data
Generator SG-1139/G
needs improvement,
let us know. Send
us an EIR. You, the
user, are the only
one who can tell us
what you don’t like
about your equip-
ment. Let us know
why you don’t like
the design. Put it on an SF 368, Quality Deficiency Report.
Mail it to: Commander, US Army Communications-Electronics
Command and Fort Monmouth, ATTN: AMSEL-ME-MP, Fort Monmouth,
New Jersey 07703-5007. We’ll send you a reply.

b. Air Force. Air Force personnel are encouraged to submit EIR’s in accordance
with AFR 900-4.

1-6. ADMINISTRATIVE STORAGE

Administrative storage of equipment issued to and used by Army activities
will have preventive maintenance performed in accordance with the PMCS
charts before storing. When removing the equipment from administrative
storage the PMCS should be performed to assure operational readiness.

1-7. PREPARATION FOR STORAGE OR SHIPMENT

For instructions on preparation for storage or shipment, refer to TM
11-6625-3041-12, Operator’s and Organizational Maintenance Manual.

1-8. NOMENCLATURE CROSS REFERENCE LIST

Common Name Official Nomenclature

SG-1139...... . . . . . . . . Digital Data Generator SG-1139/G

Front cover . . . . . . . . . . . . . . . . . Cover assembly, front
Power cable . . . . . . . . . . . . . Cable assembly, power
BNC cable . . . . . . . . . . . . . Cable assembly, coaxial
Mounting bracket . . . . . . . .  Angle assembly, mounting
BNC adapter .... . . . .. . . Adapter, BNC-banana
Interface box . . . . . . . . . . Interface assembly

POWER SUPPLY access cover . . . Cover, front
LOGIC access cover . . . . . .  Cover, front
Multi VDC card . . . . . . . . . . . Circuit card
AC Input card  . . .... . . . . . . . 
Transmit 1 card. .. . . . . . . . . . . . .Circuit card 
Transmit 2 card . . . . . . . . . . . . . Circuit card
Receive 1 card . . . . . . . . . . . . . . Circuit card
Receive 2 card . . . . . . . . . . . . . . Circuit card

access, power supply
access, logic
assembly, Multi VDC, A1
assembly, AC Input, A2
assembly, Transmit 1 Board, A3
assembly, Transmit 2 Board, A4
assembly, Receive 1 Board, A5
assembly, Receive 2 Board, A6

Control filter . . . . . . . . . . . . . . Control filter assembly, A8

1-4
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1-9.

1-10.

1-11.

Section II

EQUIPMENT DESCRIPTION

EQUIPMENT DESCRIPTION

For equipment description, refer to TM 11-6625-3041-12, Operator’s and
Organizational Maintenance Manual.

Section III .

TECHNICAL PRINCIPLES OF OPERATION

GENERAL PRINCIPLES

For general principles of operation, refer to TM 11-6625-3041-12, Operator’s
and Organizational Maintenance Manual.

MAJOR ASSEMBLIES

Location

Assembly Function Foldout

Power Supply. Al Multi VDC card . . . Switcher . . . . . . . . . . . . . ..... F0- 3
DC supplies

A2 AC Input card . . . . Ac rectification . .. . . . . . .. ..  F0-4
Switcher supply

Logic  .. . ..... A3 Transmit 1 card . . Clock generation . . . . . . . . . . . . .  FO-5
Pattern generation
NRZ output circuits

A4 Transmit 2 card . . Diphase output circuits ...... . F0-6
Error counting

A5 Receive 1 card . . . Input circuits . .  .  . .  . . . . . . . . . . F0-7
Error detection

A6 Receive 2 card . . . Bit error rate . . .  . .  . .  . . . . F0-8
Control . . . A8 Control Filter . . . Controls, indicators, connectors . F0-9

1-5
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1-12. TRANSMIT 1 AND 2 (A3 & A4) RATE SELECT

DATA RATE All circuits
Control associated with

the 21 different
data rates are
controlled by two
decoders whose
inputs are set
by the front
panel DATA RATE
control .

Decode I, II Decode I is
located on the
Transmit 1 card
and Decode II is
located on the
Transmit 2 card.
Both are program-
mable read-only
memories (PROMS).
The input to each
decoder is identical
and consists of a
5-bit binary code
derived from the
DATA RATE control.

The outputs are a set
outputs from DECODE I

of six or seven binarv levels (two
and one from DECODE II are not used)

that vary with the DATA RATE setting depending on how the
PROMS were programmed.

1-6
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1-12. TRANSMIT 1 AND 2 (A3 & A4) RATE SELECT (CONT)

From one to three outputs are used to control the various cir-
cuits used on all four logic cards. For example, DECODE I
output 01 controls the Master Osc (a 0 sets it to 9.216 MHz and
a 1 sets it to 8.192 MHz). DECODE I outputs 01, 02, and 03 set
the output frequency of the NRZ Clock Sel.

1-13. TRANSMIT 1(A3)NRZ OUT

Master Osc

NRZ
Clock Gen

NRZ
Clock Sel

Master NRZ/
Diphase
Clock Sel

The Master Osc produces either 9.216 MHz or 8.192 MHz depending
on the DATA RATE control setting (through the 01 output from
Decode I, which is 0 for 9.216 MHz and 1 for 8.192 MHz).

The output from the Master Osc is applied to the NRZ Clock Gen,
which has eight different divider outputs. Seven outputs pro-
duce all 13 rates associated with the NRZ outputs. An eighth
produces a 614.4 kHz output for use by the Diphase Clock Gen on
the Transmit 2 card (refer to para 1-14, Diphase Clock Gen).

The actual output from the NRZ Clock Gen depends on the output
of the Master Osc. Four example, if the Master Osc output is
8.192 MHz, the output of the ÷64 divider is 128 kHz. If the
Master Osc output is 9.216 MHz, the output of the ÷64 divider
is 144 kHz.

The outputs from the seven dividers in the NRZ Clock Gen
are applied to the input of the NRZ Clock Sel.

The input selected as the output depends on the DATA RATE con-
trol setting (through the 02, 03, and 04 outputs from Decode I).
For example, a Decode I output of 011 sets the NRZ Clock Sel
output to 128 kHz.

The output from the NRZ Clock Sel is applied as one input to
the Master NRZ/Diphase Clock Sel. The second input is the
output from the Diphase Clock Sel on the Transmit 2 card (refer
to para 1-14, Diphase Clock Sel). For NRZ signals, the 05
output from Decode I is 0, which selects the input from the
NRZ Clock Sel as the output from the Master NRZ/Diphase Clock
Sel.

1-7
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1-13. TRANSMIT 1 (A3) NRZ OUT (CONT)

TIMING Al 1 transmit circuits associated with the three different timing
Control sources are controlled by the front panel TIMING control. The -

output from this control is a 2-bit binary code that determines
the-timing source as follows:

TIMING Control

Output Code
S e t t i n g  A  B

LOOPED 0 1 Transmit
applied to
para 1-15,

timing is derived from signals
receiver input (refer to
Clock Fam Sel).

STA CLK STA CLK 1 0 Transmit timing is derived from external
Input signal applied-to the front panel STA CLK

input connector. In this timing mode, a
front panel indicator lights when a signal
is applied to the connector.

MASTER 1 1 Transmit timing is derived from the Master
Osc.

Timing Sel All three timing signals (Sta Clk, Looped, and Master) are
applied to the Timing Sel. Depending on the setting of the
TIMING control, one of the inputs is selected as the output.

BALANCED The output from the Timing Sel is applied to an amplifier,
TMG OUT converted to a balanced (2-wire) output, and applied to the

front panel BALANCED TMG OUT connector. The l-level 06 output
from Decode I enables this amplifier only for the 126-4608
family of DATA RATES (balanced NRZ).

Fam Sel The output from the Timing Sel is also applied to the input of
the Fam Sel. A 0-level 05 output from Decode I (576 family of
DATA RATES) selects this input as the output from the Fam Sel.

1-8
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1-13. TRANSMIT 1 (A3) NRZ OUT (CONT)

Pulse Gen The input from the Fam Sel is applied to the Pulse Gen, which
converts the symmetrical input to 120-ns wide pulses.

UNBALANCED The output from the Pulse Gen is applied to an amplifier and
TMG OUT through a filter to the front panel UNBALANCED TMG OUT connector.

PR Gen The output of the Fam Sel is also applied to the clock input
of the PR (pseudorandom) Gen, which consists of a shift register
with feedback.

Upon application of
a clock pulse, an
input value is
accepted into the
first shift register
stage. With each
succeeding clock
pulse, the input val-
ue is shifted to the
next stage. With no
new input value, the
clock pulses will
eventually clear the
register.

In a pseudorandom
generator, a feedback
path containing a
2-input exclusive-OR
gate is added to the
shift register. The
inputs to the gate
are taken from two
stages of the shift
register, and the
output is fed back to
the input of the reg-
ister.

The resultant data
signal out is a
repeating binary
sequence of ones and
zeros.

In the SG-1139 there
are 15 stages in the
shift reqister, which
produce a pattern of 32,767 bits. This pattern is long enough
so that the system under test responds as if the sequence was
truly random.

1-9
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1-13. TRANSMIT 1 (A3) NRZ OUT (CONT)

Single
Error
Inject

Unbal/Bal
Data Retime

UNBALANCED
DATA OUT

BALANCED
DATA OUT

The output of the PR Gen is applied to the input of the Single
Error Inject. A second input is from a latch activated by the
front panel SINGLE ERROR pushbutton. Each time the button is
pressed, it injects an error (a 0 where a 1 would be or a 1
where a O would be).

The output of the Single Error Inject is applied to the Unbal
and Bal Data Retime circuits. Both operate in the same manner
and are used to ensure the timing outputs and data outputs
are synchronized.

The Unbal Data Retime is enabled when both the 05 and 06 out-
puts of Decode I are O (576 family DATA RATE). Its output
is applied to an amplifier and through a filter to the front
panel UNBALANCED DATA OUT connector.

The Bal Data Retime is enabled when the 06 output of Decode I
is 1 (128-4608 family DATA RATE). Its output is applied to an
amplifier, converted to a balanced (2-wire) output, and applied
to the front panel BALANCED DATA OUT connector.

1-14. TRANSMIT 1 AND 2 (A3&A4) DIPHASE OUT

Diphase Two outputs from the NRZ Clock Gen are applied to the Diphase
Clock Gen Clock Gen input. One is 614.4 kHz derived from the 9.216 MHz

Master Osc output. The other is 512 kHz derived from the
8.192 Master Osc output.

The Diphase Clock Gen has seven different divider outputs.
These outputs produce the seven rates associated with diphase
outputs. Each rate is twice the actual diphase DATA RATE set-
ting because two transitions are required for each logic O
bit, one a half-bit later than the other.

1-10
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1-14. TRANSMIT 1 AND 2 (A3 & A4) DIPHASE OUT (CONT)

Diphase
Clock Sel

Master NRZ/
Diphase
Clock Sel

Timing
Sel

2X Clock
Gate

NRZ to Cond
Diphase Conv

DIPHASE
OUT

The outputs from the seven dividers in the Diphase Clock Gen
are applied to the input of the Diphase Clock Sel. One of the
inputs is selected as the output depending on the setting of
the DATA RATE control (through the 01, 02, and 03 outputs from
Decode II). For example, a Decode II output of 100 sets the
Diphase Clock Sel output to 2.4 kHz (DATA RATE of 1.2 kb/s).

The output from the Diphase Clock Sel is applied as one input
to the Master NRZ/Diphase Clock Sel. The second input is the
output from the NRZ Clock Sel on the Transmit 2 card (refer to
para 1-13, NRZ Clock Sel). For diphase signals, the 05 output
from Decode I is 1, which selects the input from the Diphase
Clock Sel as the output from the Master NRZ/Diphase Clock Sel.

Three timing signals (Sta Clk, Looped, and Master) are applied
to the Timing Sel. Depending on the setting of the TIMING
control, one of the inputs is selected as the output.

The output of the Timing Sel is applied to the input of the
2X Clock Gate. The 2X Clock Gate is enabled by the l-level
05 output from Decode I.

The output from the
2X Clock Gate is ap-
plied as one clock
input to the NRZ to
Cond Diphase Conv.
The second clock
input is the normal
Clock signal. To-
gether, the two clock
inputs convert the
NRZ data input (where
logic 1 is a high
level and logic 0 a
low level) to con-
ditioned diphase
output (where a
transition occurs for
every bit period and
a logic O is a second transition one-half bit period later).
The output data is shifted one-half bit from the input data.

The Diphase output consists of two outputs, one the inverse
of the other. These outputs drive the balanced amplifiers.

The output from the NRZ to Cond Diphase Conv is applied to an
amplifier and through a high-voltage protection circuit to the
DIPHASE OUT connectors.
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1-15. RECEIVE 1 (A5) NRZ IN

UNBAL
DATA IN

Unbal
Data Delay

UNBAL
TMG IN

Unbal
Data Retime

BAL
DATA IN

The unbalanced data signal is applied to the front panel
UNBALANCED DATA IN connector, through a filter, and to an
amplifier. A l-level 05 output from Decode II enables the
amplifier only for the 576 (ATACS) family DATA RATE (unbalanced
NRZ) .

The output from the amplifier is applied to the input of the
Unbal Data Delay. The Unbal Data Delay delays the data in-
put sufficiently to ensure it lags the timing input.

The unbalanced timing signal is applied to the front panel
UNBAL TMG IN connector, through a filter, and to an amplifier.
A 1-level 05 output from Decode 11 enables the amplifier only
for the 576 (ATACS) family DATA RATE (unbalanced NRZ).

The output of the
Unbal Data Delay is
applied to the D
input of the Unbal
Data Retime, a D
flip-flop.

The clock input to
the flip-flop is the
unbalanced timing
signal . It is used to clock the data out of the flip-flop to
ensure the data input is in phase with the timing input.

The balanced data signal is applied to the front panel BALANCED
DATA IN connector and to an amplifier. A O-level 04 and a
O-level 05 output from Decode II enable the amplifier only
for the 128-4608 family DATA RATES (balanced NRZ).
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1-15. RECEIVE 1 (A5) NRZ IN (CONT)

BAL
TMG IN

The balanced timing signal is applied to the front panel
BALANCED TMG IN connector and to an amplifier. A O-level 04
and a O-level 05 output from Decode II enable the amplifier
only for the 128-4608 family DATA RATES (balanced NRZ).

Bal
Data Retime

Data
Fam Sel

Clock
Fam Sel

NRZ/Diphase
Clock Sel

The output of the
BAL TMG IN amplifier
is applied to the D
input of the Bal
Data Retime, a D
flip-flop.

The clock input to
the flip-flop is the
balanced timing sig-
nal . It is used to clock the data out of the flip-flop (in
the same manner as the Unbal Data Retime above) to ensure the
data input is in phase with the timing input.

The outputs from the Unbal Data Retime and Bal Data Retime
are applied to the input of the Data Fam Sel. A third input
is derived from the diphase signal.

One of the inputs is selected as the output, depending on the
setting of the DATA RATE control (through the 04 and 05 outputs
from Decode II). For example, a Decode 11 output of 00 selects
the 128-4608 family (balanced NRZ) as the output.

The output from the UNBAL TMG IN amplifier and BAL TMG IN
amplifier are applied to the input of the Clock Fam Sel. A
third input is derived from the diphase signal.

One of the inputs is selected as the output, depending on the
setting of the DATA RATE control (through the 04 and 05 outputs
from Decode II). For example, a Decode II output of 00 selects
the 128-4608 family (balanced NRZ) as the output.

The output from the Clock Fam Sel is applied to the input of
the NRZ/Diphase Clock Sel. A second input is derived from the
diphase signal.

One of the inputs is selected as the output, depending on the
setting of the DATA RATE control (through the 04 output from
Decode II). For example, a Decode II output of O selects
the 576 ATACS or 128-4608 family (NRZ) as the output.
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1-16. RECEIVE 1 (A5) DIPHASE IN

DIPHASE
IN

Clock Sel

Digital
Clock
Recover

Diphase
Rate Sel

Diphase to
Binary
Conv

The diphase signal is applied to the front panel DIPHASE IN
connector, through a high-voltage protection circuit, to
an amplifier.

The inputs to the Clock Sel are 614.4 kHz and 2048 kHz from the
NRZ Clock Sel on the Transmit 1 card. The 614.4 kHz input is
selected as the output by the DATA RATE control for the first
five settings (.6-9.6) through the 01, 02, and 03 outputs of the
Decode II. The 2048 kHz input is selected as the output for
the last two settings (16 and 32).

The data output from the DIPHASE IN amplifier and the clock
output from the Clock Sel are applied to the Digital Clock
Recovery. The Digital Clock Recovery has five different divider
outputs.

The actual output of the Digital Clock Recovery depends on the
output of the Clock Sel. For example, if the Clock Sel has been
set for 2048 kHz, the output of the ÷64 divider will be 32 kHz.

Each rate is twice the actual diphase DATA RATE setting because
two transitions are required for each logic 0 bit, one a half-
bit later than the other.

The outputs from the five dividers in the Digital Clock Recovery
are applied to the input of the Diphase Rate Sel.

The input selected as the output depends on the setting of the
DATA RATE control (through the 01, 02, and 03 outputs from
Decode II). For example, a Decode II output of 101 sets the
Diphase Rate Sel to 32 kHz, corresponding to a DATA RATE
setting of 16 kb/s.

The data output from the DIPHASE IN amplifier and the clock out-
put from the Diphase Rate Sel are applied to the input of the
Diphase to Binary Conv. The Diphase to Binary Conv converts
diphase data to binary data.
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1-16. RECEIVE 1 (A5) DIPHASE IN (CONT)

Binary
Retime

Data
Fam Sel

The data output of
the Diphase to
Binary Conv is ap-
plied to the D
input of the Binary
Retime, a D flip-
flop.

The clock input to
the flip-flop is the
clock output from the Diphase Rate Sel, divided by 2 so that
it is at the same rate as the DATA RATE control setting.

The clock input is used to clock the data out of the flip-flop
to ensure the data input is in phase with the timing input.

The output from the Binary Retime is applied to the input of
the Data Fam Sel. Two other inputs are from the Unbal and
Bal Data Retime.

NRZ/Diphase
Clock Sel

One of the inputs is selected as the output, depending on the
setting of the DATA RATE control (through the 04 and 05 outputs
from Decode II). For example, a Decode 11 output of 10 selects
the .6-32 family (diphase) as the output.

The clock output from the Diphase Rate Sel, divided by 2, is
applied to the NRZ/Diphase Clock Sel. A second input is the
NRZ clock signal from the Clock Fam Sel.

One of the inputs is selected as the output, depending on the
setting of the DATA RATE control (through the 04 output from
Decode 11). For example, a Decode II output of 1 selects
the .6-32 family (diphase) as the output.
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1-17. RECEIVE 1 (A5) ERROR DETECTION

PR Gen The data output from the Data Fam Sel and the clock output
from the NRZ/Diphase Clock Sel are applied to the PR Gen.
This PR Gen is identical to the one used on the Transmit 1
card for data output (refer to para 1-13, PR Gen).

The clock input shifts the data input through the shift
register in the PR Gen. The outputs of the register are
applied to a feedback gate, which is an exclusive-OR gate.

Error Det The output of the
feedback gate in
the PR Gen is ap-
plied to one input
of the Error Det,
which is another
exclusive-OR gate.

The second input to
the Error Det is the
data output from the
Data Fam Sel through
the Sel Data Retime.

After a number of
consecutive error-
free data bits
corresponding to the.
number of stages in
the shift register (3 in the example, 15 in the SG-1139), the
register will begin to output the same data pattern as the
input (the PR Gen is synchronized).

Whenever the input from the Data Fam Sel (data) differs from
that of the PR Gen (reference), the Error Det produces an output
(raw errors).
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1-17. RECEIVE 1 (A5) ERROR DETECTION (CONT)

True Error Each real error in the input data produces three error pulses
Count in the Error Det output because there are three paths from the

data input to the error output.

To prevent an error count of three times the actual input errors,
the output of the Error Det is applied to the input of the True
Error Count. The True Error Count is a divide-by-3 counter that
produces one output pulse for every three it receives.

Error
Shape

The output of the True Error Count is applied to the input of
the Error Shape.

The true errors output from the Error Shape is applied to the
ERRORS counter and BER indicator circuits on the Receive 2
card.

Sync Error Before the PR Gen is synchronized to the input data, the Error
Inhibit Det will produce a number of error pulses up to one less than

the number of stages in the shift register (2 in the example,
14 in the SG-1139).

To prevent an error count during the synchronization process, a
Sync Error Inhibit is used. The Sync Error Inhibit is a divide-
by-16 counter that is driven by the clock output from the NRZ/
Diphase Clock Sel. It is set to zero (initialized) by a signal
from the Receive 2 card (refer to para 1-19, BER control) which
occurs when power is first applied, when timing inputs are first
applied, or when the RESET button is pushed, etc.

During the time the first 16 clock pulses are applied, after
initialization, the output from the Sync Error Inhibit prevents
operation of the True Error Count and Error Shape so that sync
errors are not counted.
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1-18. TRANSMIT 2 (A4) ERROR COUNT

Control The divide-by-16 output (32/36 kHz) from the Diphase Clock Gen
Clock Gen on the Transmit 2 card (para 1-14, Diphase Clock Gen) is applied

to the input of the Control Clock Gen.

The Control Clock Gen has eight different divider outputs. Each
output can be one of two different rates, depending on whether
the DATA RATE control has set the Master Osc for an output of
8.192 or 9.216 MHz.

Display The 3.9/4.4 Hz output from the Control Clock Gen is applied
Control through the Display Control as a blink input to the Error

Counter.

When the front panel LAMP TEST pushbutton is pressed, the
O-level signal is applied through the Display Control as a
Load input to the Error Counter. This loads an 8 into each
of its 7-decade dividers.

The initialize signal from the BER Control on the Receive 2 card
is applied through the Display Control as a clear input to the
Error Counter, which sets a O into each of its 7-decade counters.

The true errors signal from the Error Shape on the Receive 1
card is applied through the Display Control to the input of
the Error Counter, which advances its count by one each time
a true-errors pulse is received.
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1-18. TRANSMIT 2 (A4) ERROR COUNT (CONT)

Error The Error Counter consists of seven decades, each with a 4-bit
Counter BCD output. Each bit from each decade is applied to the input

of the Display Mux.

Display The Display Mux consists of four 1-of-7 selectors, one selector
Mux for each bit from the decades in the Error Counter. The inputs

to the selectors are the 4-bit outputs from the decades in the
Error Counter.

The input selected as the output is determined by three outputs
from the Control Clock Gen (125/140, 62/70, and 31/35 Hz).
These inputs sequentially select the four bits from decade 1,
2, 3, etc. , as the output.

Display The 4-bit output from the Display Mux is applied to the Display
Store Store. The Display Store stores each bit briefly and provides

current drive for the LEDs in the display.
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1-18. TRANSMIT 2 (A4) ERROR COUNT (CONT)

Store The Store Clock Gen is driven by the true-errors signal
Clock Gen through the Display Control, and by three outputs from the

Control Clock Gen 1000/1250, 500/560, and 250/280 Hz).

Its output is used to transfer the error-count data in the
Display Store to the ERRORS display. The true-errors input
prevents the transfer of data during the time the count in the
Error Counter would be changing.

The Display Enable consists of a single 1-of-7 selector whose
output is determined by the same three inputs as the selectors
in the Display Mux.

The ERRORS display consists of a 7-digit LED display
corresponding to the seven decades in the Error Counter. The

Display
Enable

ERRORS
Displays

Display
Blank

4-bit error-count data from the Display Store is applied to all
seven display digits.

The enable signals from the Display Enable allow only one dis-
play digit at a time to accept the error-count data. The digit
selected corresponds to the decade selected in the Error Counter.
Since both the Display Mux and Display Enable are driven by the
same three clock signals, the decade selected for output and
the digit selected for input are identical.

In this way, the 28-line data (7 decades x 4 bits) is reduced to
11-line data (7 enable signals + 4 bits) in order to minimize
wiring.

The 62/70 Hz output from the Control Clock Gen is applied to the
Display Blank. Its output is applied to the ERRORS display and
is used to blank the display at a 62 to 70 Hz rate in order to
minimize power consumption.
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1-19. RECEIVE 2 (A6) BIT ERROR RATE

BER The BER Control produces an Init output whenever the front
Control panel RESET button is pressed (Reset output), when the unit is

first turned on (+5V input), or when the data and timing inputs
are first applied (Rcvinsns input). The Init output sets the
BER circuits to zero.

The BER Control produces an Initialize output whenever the
timing input is missing (Timinsns). The Initialize output is
used by the Transmit 2 card to set the Error Counter to zero.

The BER Control produces a Fault output whenever the timing
input is missing (Timinsns) or a fault is sensed (Intflt, refer
to para 1-20). The Fault output turns off all three BER
indicators.

The BER Control produces a blink output during the initializa-
tion period. The Init output allows the 3.9/4.4 Hz output from
the Control Clock Gen on the Transmit 2 card (para 1-18, Control
Clock Gen) to pass through the gate and cause the BER lamps to
blink on and off approximately four times a second.

BER The BER Duration Counter accepts the Revclock input pulses from
Duration the NRZ/Diphase Clock Sel on the Receive 1 card (para 1-15,
Counter NRZ/Diphase Clock Sel) and counts the pulses, which represent

the number of data bits received.

The counter produces four outputs: one after 10,000 bits have
been counted (104), one after 100,000 bits (105), one after
200,000 bits (2 x 105), and one after 1,000,000 bits (106).
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1-19. RECEIVE 2 (A6) BIT ERROR RATE (CONT)

Red
Bit Sel

Red
Error Count

Red
Error Sel

Red
Status

The 104 and 105 outputs from the BER Duration Counter are
applied to the Red Bit Sel. The input selected for output
depends on the setting of the front panel DATA RATE control
through the 04 output from Decode II on the Transmit 2 card
(refer to para 1-12, DATA RATE Control). A setting for the 576
or 128-4608 families causes an 04 output to zero, which selects
the 105 input as the output. A setting for the .6-32 family
causes an 04 output of 1, which selects the 104 input.

True errors from the Error Shape on the Receive 1 card (refer
to para 1-17, Error Shape) are applied to the Red Error Count,
which counts the errors.

The counter produces two outputs: one after 10 errors have
been counted (10) and one after 100 errors have been counted
(100).

The 10 and 100 outputs from the Red Error Count are applied to
the Red Error Sel. The input selected for output depends on
the setting of the front panel DATA RATE control through the 04
output from Decode II on the Transmit 2 card (refer to para
1-12, DATA RATE control). A setting for the 576 or 128-4608
families causes an 04 output of zero, which selects the 100
input as the output. A setting for the .6-32 family causes
an 04 output of 1, which selects the 10 input.

The Red Status is a
data flip-flop whose
D input is the out-
put from the Red
Error Sel.
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1-19. RECEIVE 2 (A6) BIT ERROR RATE (CONT)

If the output from the Red Error Sel goes high (indicating an
error count of 10 or 100 has been reached) the true errors
signal clocks in the D input, which sets the Q output of the
Red Status high. This high output lights the red front panel
NO GO indicator through the Red Lamp Control.

If the output from the Red Bit Sel goes high before the output
Red Error Sel goes high (indicating the error count of 10 or
100 was not reached before the total number of 10,000 or 1OO,00O
bits was counted), the output from the Red Bit Sel clears the
Red Status (sets its 0 output low). This prevents the NO GO
indicator from lighting.

For example, if the
DATA RATE control is
set to 512 (128-4608
family) the zero
level 04 Decode II
output sets the Red
Error Sel for the 100
output and the Red
Bit Sel for the 105

output (100 errors
per 100,000 bits).

If 100 errors are counted before 100,000 bits have been counted,
the red NO GO indicator lights.

Red The output from the Red Status is applied to the Red Lamp Con-
Lamp Control trol, which includes a driver to light the NO GO indicator. It

also includes a latch so that the results from one BER measure-
ment can be indicated while another measurement is in progress.

A second output is applied to both the Yellow and Green Lamp
Controls. A NO GO indicator inhibits both the MARGINAL and
GO indicators.

Yellow Except for the error count of 2 and 10 (instead of 10 or 100)
and bit count of 200,000 and 1,000,000 (instead of 10,000 and
100,000), the Yellow circuits operate in the same manner as
the Red. The output lights the yellow front panel MARGINAL
indicator.

Green A second output from the Yellow Lamp Control is applied to the
Lamp Control input of the Green Lamp Control. If the Yellow Lamp Control

is active (has lit the yellow MARGINAL indicator) the output
to the Green Lamp Control is high, which inhibits the green
front panel GO indicator.

If the Yellow Lamp Control is not active, the output to the
Green Lamp Control is low, which lights the green front panel
GO indicator.
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1-20. LOGIC CARDS (A3, A4, A5, A6) INPUT AND FAULT SENSING

General For general information refer to TM 11-6625-3041-12, Operator’s

Light On
With
(table head)

Read
Interval
(table head)

Data Rate
(table head)

and Organizational Maintenance Manual. The SG-1139 includes
21 signal sensors. All are enabled regardless of the setting
of the TIMING control except sensor 1 Station Clock (enabled
in STA CLK mode only), and sensor 17 Looped Clock (enabled in
LOOPED Mode only).

Signal -  Six sensors are input sensors. When an external input
signal is present, they light one (two for diphase inputs) of
the front panel indicators (STA CLOCK, DATA IN, and DATA OUT).

No sig - Fifteen sensors are fault sensors. When an important
internal signal is not present, they light one of the card
fault indicators (A3, A4, A5, and A6).

All sensors except two store activity and are read approximately
every 0.25 second (every 2 seconds on Receive 2 card). Whenever
the signal they monitor disappears, it can be a 0.25 second or
2 seconds before the fault is indicated. When the signal
returns, it can be a 0.25 second or 2 seconds before the indi-
cation returns to a no-fault condition.

Two sensors are peak detectors and indicate a fault immediately
whenever the monitored signal drops below a preset level. When
the signal returns to normal, the indicator immediately returns
to a no-fault condition.

Many sensors are enabled only at certain settings of the DATA
RATE control such as sensor 3, which is enabled only from
128 to 4608, etc.
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1-20. LOGIC CARDS (A3, A4, A5, A6) INPUT AND FAULT SENSING (CONT)
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1-21. AC INPUT (A2) SUPPLIES

AC Power AC power is applied to the POWER input, a combination connector
and filter FL1 on the rear panel. Both sides are switched by
the POWER control circuit breaker CB1 on the front panel. The
hot side is applied through a jumper on the Multi VDC card to
the 12V and 150V supplies. If the Multi VDC card is removed,
the AC Input card is deprived of ac power and will not operate.

12V Ref AC power is applied to the 12V Reference supply where it is
stepped down by T1, rectified by CR10, 12, 14, and 16, filtered
by C8 and 9, and regulated by VR1.

12V Sel The 12V Reference output is applied to the 12V Sel at the anode
of CR25. Two other inputs are applied to the 12V Sel circuit,
one at the anode of CR17 (which is not used in the SG-1139) and
one at the anode of CR24.

The 12V Reference output is used only during start up. Once
the Switcher on the Multi VDC card is operating, the +12V(B)
input rises to +12V and backbiases CR25. This prevents the
12V Reference from supplying the 12V(J) line which, instead,
is supplied by the normal 12V dc supply (+12V(B)) on the
Multi VDC card.

The +12V(J) line is used to power circuits on both the AC Input
and Multi VDC cards. It also lights the POWER indicator DS1 on
the front panel and supplies power for the ALARM indicators
(POWER SUPPLY fault DS2, and FAULT summary DS3) on the front
panel .

150V supply AC power is also applied to the 150V supply where it is recti-
fied by CR20 through CR23 and applied through R27 to the
Multi VDC card. R27 limits the surge current at turn on.

Once the Switcher on the Multi VDC card is operating, the Soft
Start Inh input to Q6 gate goes positive and turns on Q6. With
Q6 on, R27 is bypassed and the full current from the 150V Supply
is allowed to pass to the Multi VDC card.
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1-22. AC INPUT (A2) NUCLEAR SHUTDOWN

Nuclear Nuclear radiation may cause CMOS circuits in equipment supplied
Shutdown by the power supply to overconduct and burn up. Therefore, a

Nuclear Shutdown circuit is used to turn off the power supply
in the event of nuclear radiation.

Q18 is normally on. Nuclear radiation turns off Q18, which
turns Q19 on and sets the base of Q20 high. Q20 turns on,
which sets the base of Q21 high. Q21 turns on, which sets
the base of Q22 low. Q22 conducts, which sets its collector
high.

12V The high level at Q22 collector turns on the +12V Crowbar Q1
Crowbars and the -12V Crowbar Q2. Q1 shorts out the +12V(J)A supply

(+12V Ref Supply on the A2 AC Input card) and the +12V(B)A
supply (+12V dc output from the A1 Multi VDC card). Q2 shorts
out the -12V supply (-12V dc output from the A1 Multi VDC card).

The high level at Q22 collector is also applied through J1
pin 7 to the input of the Switcher Crowbar on the Multi VDC
card. The Switcher Crowbar turns on and shuts down the
Switcher, which shuts down the dc supplies.
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1-23. AC INPUT (A2) FAULT SENSING

+12V Ref When the +12V Crowbar Q1 turns on, the +12V(J)A Supply drops
Crowbar to OV which sets the negative input of the +12V Ref Crowbar
Sens Sens at U1-8 low. This sets the output of U1-14 high, which

turns on the AC Input Fault Driver and lights the FAULT lamp
DS1 on the AC Input card.

150V Low If the +150V Supply goes low, the U3 transistor turns off, which
Sens turns on Q5 in the 150V Low Sens. With Q5 collector low, the

output of U2-15 is high, which turns on the AC Input Fault
Driver and lights FAULT lamp DS1 on the AC Input card.

The low level at Q5 collector is also applied to U2-9 and
11 whose output at U2-10 and 12 turns on Q24 in the Supply
Fault Driver and lights the POWER SUPPLY alarm lamp DS2 on
the front panel of the SG-1139.

Board If either the +12V Crowbar Q1 turns on due to nuclear radia-
Fault tion or the 150V Supply goes low, the Board Fault Driver Q4
Driver turns on FAULT lamp DS1 on the AC Input card.

DC Supply If any of the four dc supplies from the Multi VDC cards are
Fault Sens out of tolerance, the input to the DC Supply Fault Sens at

U6-1 and 2 is low. With the input low, the output at U6-3
is high and at U6-4 is low. With U6-4 low, the output of
U8-2 and 4 is high, which turns on Q24 in the Supply Fault
Driver. With Q24 on, POWER SUPPLY alarm lamp DS2 lights on
the front panel of the SG-1139.

The output of U8-2 and 4 is also applied to the input of the
System Fault Driver and lights FAULT alarm lamp DS3 on the
front panel of the SG-1139.
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1-23. AC INPUT (A2) FAULT SENSING (CONT)

Supply If the 150V Supply is low or if any of the four dc supplies
Fault from the Multi VDC card are low, the input to the Supply
Driver Fault Driver at Q24 base is high. With its base high, Q24

turns on and lights POWER SUPPLY alarm lamp DS2 on the front
panel of the SG-1139.

Ext Fault If any of the four logic cards have sensed a fault, the input
Sens to the Ext Fault Sens at U1-11 will be low. Since the negative

input at U1-10 is high, the output of U1-13 will be low. This
sets the output of the Ext Fault Sens at U8-15 high.

System If any of the dc supplies are out of tolerance, the input to
Fault the System Fault Driver at U6-9 will be high. If any of the
Driver four logic cards have sensed a fault, the input to the System

Fault Driver at U6-8 will be high.

If either input is high the output at U6-10 is low, which sets
the output of U8-12 high and the output of U8-10 low. With
U8-10 low, Q3 turns off and deenergizes K1. This provides
FAULT alarm lamp DS3 on the front panel of the SG-1139 with a
return through K1-B3 and B2 and lights DS3.
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1-24. MULTI VDC (A1) START

Start At turn on, the 150V Supply output at J2-21 begins to rise
Supply towards +150V. When it reaches 15 to 25V, VR1 in the Start Sup-

ply conducts and produces a +10V Ref output at its cathode.

The +10V Ref voltage turns on Q1, which produces a +9V out-
put at its emitter. Because there is yet no +12V Run Ref input
at CR4 anode, the +9V Start Ref voltage is used as the Ref Power
voltage and powers the Sens, Sens Sum, and Clock circuits.

150V Hi
Sens

150V Lo
Sens

The negative input to the 150V Hi Sens at U5-4 is derived
from voltage divider R29-R63-R65 and is 1/20 the voltage applied
at the top. The applied voltage is from the 150V Supply so that
the negative input at U5-4 would normally rest at 1/20 x 150V =
7.5V. But the 150V Supply at this time is well under 150V, so
the negative input at U5-4 is only slightly over +1V.

The voltage at the positive input at U5-5 is derived from volt-
age director R71-R72 and is one-half the voltage applied at
the top. The applied voltage is the Ref Power which, at this
time, is the +10V Ref voltage so that the voltage at U5-5 is
1/2 x 10V = 5V. Therefore, the voltage at the positive input is
more positive than that at the negative input. The positive
input takes control and sets the output of the 150V Hi Sens at
U5-2 high.

The negative input to the 150V LO Sens at U5-8 is +5V,
which is more positive than the positive input at U5-9. The
negative input takes control and sets the output of the 150V
Lo Sens at U5-14 low.
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1-24. MULTI VDC (A1) START (CONT)

Sens Sum The outputs from all three Sens circuits are connected
together. A low output from any Sens circuit causes a low
level at the negative input of the Sens Sum circuit at U5-10.

The positive input to the Sens Sum circuit at U5-11 is +5V,
which is more positive than the negative input at U5-10. The
positive input” takes control and sets the output of the Sens Sum
circuit at U5-13 high.

The high-level Sens Sum output inhibits the Clock output.
The Clock output drives the Switcher. Thus, with the Clock
inhibited, the Switcher is off.

Ref Sel With the Switcher off no dc outputs are available, includ-
ing that from the Run Ref whose output is low.
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1-24. MULTI VDC (A1) START (CONT)

Start/Run           ‘ With the Run Ref low, the positive input to the Start/Run
Sens Sens at U5-7 is low. Since the negative input at U5-6 is high, 

Sens Sum

Clock

the output from the Start/Run Sens at U5-1 is low.

150V Lo The 150V Supply continues to rise towards 150V and 
Sens shortly reaches 100V. The voltage to the positive input of

the 150V Lo Sens at U5-9 becomes slightly more positive than
that at the negative input at U5-8. The positive input takes
control and sets the output of the 150V Lo Sens at U5-14 high.

Auto Start The high-level Sens Sum output at U5-13 is applied through
R69 in the Auto Start circuit to C64 and, through CR3, to C66.
Both capacitors begin to charge positive.

After 100 ms, C64 and C66 have charged sufficiently to
provide a voltage at the positive input to the Start/Run
Sens at U5-7 that is more positive than the negative input at
U5-6. The output of the Start/Run Sens then goes high.

All three Sens outputs are now high and C62 at the nega-
tive input to the Sens Sum circuit at U5-10 begins to charge
through R51.

C62 eventually changes sufficiently to cause the negative
input to the Sens Sum circuit at U5-10 to be more positive than
the +5V at the positive input. This sets the output of the
Sens Sum circuit at U5-13 low.

When the Sens Sum output at U5-13 goes low, C64 begins to
discharge through R68 and CR1 and C66 begins to discharge through
R67. The low-level Sens Sum output also enables the Clock, which
produces a 22 kHz (nominal) output that drives the Switcher.
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1-24. MULTI VDC (A1) START (CONT)

Switcher With the Switcher running dc outputs are available, in-
cluding that from the Run Ref whose output is +12V.

Ref Sel The +12V Run Ref is applied through CR4 in the Ref Sel
circuit and backbiases Q1, which turns off. The Ref Power
voltage thus becomes the +12V Run Ref and is used to maintain
power to the Sens, Sens Sum, and Clock circuits.

Start/Run The +12V Run Ref voltage is also applied to the top of
Sens voltage divider R66-R64. The voltage at the junction of R66-

R64 is 1/2 x 12V = 6V and is applied through CR37 to the
positive input of the Start/Run Sens at U5-7. This keeps the
output of the Start/Run Sens at U5-1 high, which keeps the Clock
and the Switcher running.
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1-25. MULTI VDC (A1) FAIL

Auto Start ‘ If the dc supplies fail for any reason (e.g., a shorted
supply or a Switcher or Clock failure) the Run Ref would go
low. This would allow C66 and C64 to start discharging.

After 100 ms, C66 and C64 would have discharged to the
point where the output of the Start/Run Sens at U5-1 goes low.

1-34



TM 11-6625-3041-30/T0 33A1-8-908-12

1-25. MULTI VDC (A1) FAIL (CONT)

Start/Run The low-level output of the Start/ Run Sens begins to
Sens discharge C62 through R51 at the negative input of the Sens Sum

circuit.

Sens Sum C62 eventually discharges suff
Sum output at U5-13 to go high.

Clock The high-level Sens Sum output
already stopped) and allows C64 and
circuit to begin charging, thus beg

iciently to cause the Sens

stops the Clock (if not
C66 in the Auto Start
inning a new start cycle.
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1-26. MULTI VDC (A1) REGULATION

Switcher The Clock output
drives the Switcher
through T2. The
Switcher is in
series with a 150V
path that consists
of T1 primary (ter-
minals 2 and 1),
the Switcher Q6, T2
secondary (terminals
3 and 4), and T3
primary (terminals 3
and 4).

When the Clock out-
put Q5 turns off, its collector goes high. This positive
transition is coupled through T2 to the input of the Switcher
at Q6 base. Q6 turns on and current begins to increase through
it and T3 primary.

With the Switcher on, the voltage at T2 secondary terminal 3
goes high. This positive transition is coupled back to T2
secondary terminal 5 at the base of Switcher Q6, which rein-
forces the positive voltage from the Clock output in a positive
feedback loop similar to a multivibrator.
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1-26. MULTI VDC (A1) REGULATION (CONT)

Switcher The voltage at T3 secondary is proportional to the current
Current through T3 primary. This voltage ramp is applied to the posi-
Sens tive input of a differential amplifier (Crowbar Driver) at U2-3.

Crowbar The negative input to the Crowbar Driver at U2-4 is from
Driver, the output of another differential amplifier (Error Amp) at
Error Amp U3-6. The positive input at U3-3 is a constant +5V reference

voltage. The negative input at U3-2 is a feedback voltage
derived from the +5V and +1OV dc supplies. At turn on the dc
supplies are at zero so that the output of the Error Amp at
U3-6 is high (about +11.8V).

As the ramp voltage rises, it eventually becomes more
positive than the error voltage at U2-4 from the Error Amp
output . This sets the Crowbar Driver output at U2-9 high.
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1-26. MULTI VDC (A1) REGULATION (CONT)

Switcher The high level
Crowbar Crowbar output

turns on Switcher
Crowbar Q7.

When the
Switcher Crowbar
turns on, it shorts
T2 secondary (ter-
minals 2 and 1).
This short is
reflected into T2
secondary (terminals
5 and 6), which
shorts Q6 base to
emitter and turns
off the Switcher.

The Clock cannot turn off the Switcher because it lacks suffi-
cient power to control the Switcher current, which can be
several amperes.

The Switcher Crowbar remains on only momentarily. Once it
shorts the secondary it no longer has an anode supply sufficient
to keep it conducting.

Switcher When the Switcher turns off, the rapid decrease in current
induces a high voltage in the secondaries of flyback transformer
T1 .

These secondaries supply power for all four dc supplies,
including the +5V and +10V supplies used for the feedback volt-
age to the negative input to the Error Amp.
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1-26. MULTI VDC (A1) REGULATION (CONT)

Error Amp As the dc supplies (including the feedback voltage) charge
up, the output of the Error Amp at U3-6 decreases.

As the Error Amp output decreases on successive clock
cycles, the ramp voltage at U2-3 (required to turn on the
Switcher Crowbar) decreases.

Switcher With less and less ramp voltage required to turn off the
Switcher, the Switcher turns off earlier and earlier (i.e, the
Switcher turns off with less and less current flowing through
it). This results in less and less energy being transferred to
the flyback secondaries.

Thus, as the dc supplies reach their proper value, they receive
less and less energy from the Switcher. In fact, they receive
only enough energy to keep them within ±5 percent of their
proper value, as determined by the +5V and +10V supplies used
to provide the feedback voltage.

Because of the loads on the supplies, they are constantly dis-
charging, which requires the Switcher to supply some energy
on every Clock cycle.
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1-27. MULTI VDC (A1) DC SUPPLIES

General There are five DC Supplies. The four main ones (+12, +5, -5.

Internal
Loads

Dual
Voltages

and -12V) supply power primarily for use by external-circuitry.
One (+12V Run Ref) supplies power to the start circuitry on the
Multi VDC card (refer to para 1-24, Start Supply). All operate
in the same manner.

Operation Energy at 20 kHz is supplied by the Switcher to the primary of
flyback transformer T1. This energy is transformed to the
proper voltage level at the secondary, rectified by a diode,
and filtered by one or more capacitors.

Each supply incorporates an internal load to protect the supply
against possible damage by overvoltages in the absence of an
external load. The +12V and -12V supplies use a 511-ohm resis-
tor at the output. The +5V supply uses a 56 ohm resistor at
the output. The -5V supply uses a 20.5-kilohm resistor located
in the fault sensing reference circuit. The +12V Run Ref uses
two 511-ohm resistors located in the Ref Sel circuit.

The secondary windings for the +12V and -12V DC Supplies include
a tap so that these supplies can be used to supply either 12 or
10V.
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1-28. MULTI VDC (A1) FAULT SENSING

General Each of the four main DC Supplies (+12, +5, -5, and -12v) is
monitored by two sensors, one for a low condition and one for
a high condition. Each sensor operates in the same manner.

Reference A Reference circuit provides each sensor with a fixed reference
voltage. The circuit consists of a voltage regulator (R91 and
VR12), which provides a constant 5.1V; and a voltage divider
(R34-R35-R36-R37) , which provides the three different reference
voltages applied to the sensor.

Sensors The Sens circuits are differential amplifiers. One input is
the reference voltage. The-other input is a voltage derived
from the voltage being sensed. The thresholds are as follows:

*Actual voltage sensed is +1OV for which low threshold is
+7.6 to +9.OV and high threshold +11.2 to +12.6V.

Normally the output from each sensor is high. An out-of-
tolerance voltage input causes the sensor output to go low.
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1-28. MULTI VDC (A1) FAULT SENSING (CONT)

Sens Sum If any Sens output goes low it sets the base of Q4 low. Q4
conducts and sets the base of Q3 high, which conducts and
lights board fault lamp DS1. It also applies a high level to
the DC Supply Fault Sens circuit on the AC Input card, which
lights both the POWER SUPPLY and FAULT front panel lamps.

If any Hi Sens output goes low it not only lights the fault
lamps. but also applies low level to the Crowbar Driver nega-
tive input at U2-4. This sets the output of the Crowbar Driver
high, which turns on the Switcher Crowbar and prevents the
Switcher from operating.
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Section I.
REPAIR PARTS, SPECIAL TOOLS LIST (RPSTL)

TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT (TMDE)
SUPPORT EQUIPMENT

2-1. COMMON TOOLS AND EQUIPMENT

There are no common tools and
SG-1139/G.

test equipment for Digital Data Generator

2-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

For Repair Parts and Special Tools List (RPSTL), refer to TM 11-6625-3041-30P,
Direct Support Maintenance RPSTL.

Maintenance tools and equipment as authorized by the Maintenance Allocation
Chart (refer to TM 11-6625-3041-12 Operator’s and Organizational Maintenance
Manual, Appendix B MAC) for general support maintenance are as follows:

1 ea TK-101/G Tool Kit, Electronic Equipment
1 ea AN/PSM-45 Digital Multimeter
1 ea PACE PRC-350C Bench Top Repair Facility

2-3 . REPAIR PARTS

Repair parts are listed and illustrated in TM 11-6625-3041-30P, Direct Support
Maintenance Repair Parts and Special Tools List.

Section II .

SERVICE UPON

2-4 . SITE AND SHELTER REQUIREMENTS

For site and shelter requirements, refer
and Organizational Maintenance Manual.

2-5. SERVICE UPON RECEIPT

RECEIPT

to TM 11-6625-3041-12, Operator’s

For service upon receipt, refer to TM 11-6625-3041-12, Operator’s and
Organizational Maintenance Manual.
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Section III

EQUIPMENT CHECK PROCEDURES

2-6. SG-1139 CHECK PROCEDURE

Purpose

Major
Assemblies

Procedure

Fault Lamps

Indications

Indicators

Equipment
Required

To localize to a
of the SG-1139.

major assembly any problem with the operation

Each step in the procedure serves as a foundation for the next.
Therefore, each step must be performed in the order given. If
they are not, the information given under “This step checks
the following:” and the “possible cause” information is invalid.

Trouble analysis is aided by fault lamps on the front panel
(FAULT and POWER SUPPLY) and on each circuit card. If these
are not working, however, this procedure can still be used but
it will take longer to perform.

Any observed front-panel indications that are not specifically
called out in the procedure can be ignored.

Indicators are illustrated as follows:

White (blank) . . Not lit or can be ignored

 Half black . . . . . Blinking

Black . . . . . . . . . . Lit

a. TK-101/G Tool Kit, Electronic Equipment, for 1/4-in. socket
wrench or flat-tip screwdriver.

b. Cables terminated in triaxial connectors.

c. BNC cables, 2 ea, supplied as accessories.

d. BNC adapters, 2 ea, supplied as accessories.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Power Input ● Disconnect  all cables from front panel connectors.
1

● Connect SG-1139 to a source of 115 Vac power and set POWER
to ON:

Green POWER
indicator must
light. If it does,
proceed to step 2.

This step checks the following:

External . . . . . . .. 115 Vac power outlet
Accessory . . . . . . . . Power cable
AC Input card . . . . 12V Ref circuit
Case Assembly . . . . POWER input connector

POWER circuit breaker
POWER indicator

If POWER indicator does not light:

Press LAMP TEST pushbutton. If any other indicator lights,
possible cause is POWER indicator lamp. Replace (refer to
TM 11-6625-3041-12), and repeat step 1.

If no indicator lights when LAMP TEST pushbutton is pressed,
possible cause is 115 Vac power outlet. Check outlet. If
power is missing, connect SG-1139 to an outlet in which power
is present and repeat step 1.

If outlet is functional, possible cause is power cable.
Replace or repair (refer to para 2-15), and repeat step 1.

If replacement power cable does not provide proper indication,
possible cause is AC Input card A2. Replace (refer to
TM 11-6625-3041-12), and repeat step 1.

If replacement AC Input card does not provide proper indica-
tion, possible cause is POWER input connector or POWER circuit
breaker. Evacuate equipment to depot for repair.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Alarm ●

2 Indicators
Set controls as
follows:

POWER . . . ON

TIMING . . STA CLK

Red FAULT and
POWER SUPPLY
alarm indicators
must not be lit

 ●  Press and hold LAMP TEST pushbutton:

Red FAULT and
POWER SUPPLY
alarm indicators
must light.

If both parts
of this step
pass, release
LAMP TEST push-
button and pro-
ceed to step 3.

This step checks the following:

AC Input card . . . 150V supply
Multi VDC card . . All
Case Assembly . . . LAMP TEST pushbutton

Alarm indicators

If both indicators are lit before LAMP TEST is pressed:

Remove POWER SUPPLY access cover (refer to TM 11-6625-3041-12)
and note which card contains a lit fault indicator. Replace
that card (if both cards contain a lit indicator, or if no
card contains a lit indicator, replace AC Input card A2), and
repeat step 2.

If one indicator is lit before LAMP TEST is pressed:

Replace AC Input Card A2 (refer to TM 11-6625-3041-12), and
repeat step 2.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step If only one indicator lights when LAMP TEST is pressed:
2
cont Swap that indicator lamp with the POWER indicator lamp. If

indicator now lights, cause is lamp. Replace (refer to
TM 11-6625-3041-12), and repeat step 2.

If indicator still does not light, possible cause is AC Input
card A2. Replace (refer to TM 11-6625-3041-12), and repeat
step 2.

If neither indicator lights when LAMP TEST is pressed:

Swap one indicator lamp with the POWER indicator lamp. If
indicator now lights, cause is both FAULT and POWER SUPPLY
indicators. Replace (refer to TM 11-6625-3041-12), and repeat
step 2.

If indicator does not light, nor do any other front panel indi-
cators, possible cause is LAMP TEST pushbutton. Evacuate to
direct support for repair.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Station ● Set controls as
3 Clock follows :

Indicater
POWER . . . ON
TIMING . . STA CLK

Press and hold LAMP

Green STA CLOCK
indicator must
light. If it
does, release
LAMP TEST push-
button and proceed
to step 5.

TEST pushbutton:

This step checks the following:

Multi VDC card . . . . +5V supply
-5V supply
-12V supply

Transmit 1 card . . . STA CLOCK lamp driver
Case Assembly  . . . . STA CLOCK indicator lamp

If STA CLOCK indicator is lit before LAMP TEST is pressed:

Possible cause is Multi VDC card A1 (-12V supply defective).
Replace (refer to TM 11-6625-3041-12), and repeat step 3.

IF STA CLOCK indicator does not light:

Possible cause is Transmit 1 card A3. Replace (refer to
TM 11-6625-3041-12), and repeat step 4.

If replacement Multi VDC card A1 does not provide proper indi-
cation, possible cause is STA CLOCK indicator lamp. Replace
(refer to para 2-13), and repeat step 3.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Unbalanced ● Set controls as
4 NRZ Out follows:

POWER . . . . . . ON

TIMING
DATA RATE

. . . . MASTER
 .. .  576

ATACS

Red FAULT alarm
indicator must
not be lit. If
it is not, pro-
ceed to step 5.

This step checks the following:

Multi VDC card . . . .
Transmit 1 card . . .

Transmit 2 card . . .
Control Filter . . . .

+12V supply
Master timing select
576 family data rate decode and select
Master Osc at 9.216 MHz
NRZ Clock Gen at 576 kHz
PR Gen
Single Error Inject
UNBALANCED TMG OUT circuits
UNBALANCED DATA OUT circuits
Control Clock Gen
TIMING control MASTER setting
DATA RATE control 576 family setting

If FAULT alarm indicator is lit:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 4.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 4

If no logic card contains a lit
SUPPLY access cover (refer to
which card contains a lit fault
and repeat step 4.

fault indicator, remove POWER
TM 11-6625-3041-12) and note
indicator. Replace that card
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step If no card contains a lit fault indicator, possible cause
4 is (in order of probability): Transmit 1 card A3, Transmit
cent 2 card A4, and Multi VDC card A1. Replace, one at a time

(refer to TM 11-6625-3041-12), and repeat step 4.

If none of these replacement cards provide the proper indica-
tion, possible cause is Control Filter A8. Replace (refer
to para 2-13), and repeat step 4.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Balanced  ●

5 NRz out
Set controls as
follows:

POWER . . . ON
TIMING . . MASTER

Set DATA RATE to
128 through 4096;

At each setting,
FAULT indicator
must not be lit.
If It is not,
proceed to step 6.

I
This step checks the following:

Transmit 1 card . . .

Control Filter . . . .

128-4068 family data rate decode and
select

Master Osc at 8.192 MHz
NRZ Clock Gen at 128 through 4608 kHz
BALANCED TMG OUT circuits
BALANCED DATA OUT circuits
DATA RATE control 128-4608 family

settings

If FAULT indicator is lit at any setting:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 5.

If no card contains a lit fault indicator, possible cause is
Transmit 1 card A3. Replace (refer to TM 11-6625-3041-12), and
repeat step 5.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 5.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Diphase ● Set controls as
6 out follows:

POWER . . . . ON
TIMING . . . MASTER

Set DATA RATE to
0.6 through 32:

At each setting,
FAULT indicator
must not be lit.
If it is not.
proceed to step 7.

This step checks the following:

Transmit 2 card . . . Diphase Clock Gen/Sel
NRZ to Cond Diphase Conv
DIPHASE OUT circuits

Control Filter . . . . DATA RATE control .6-32 family settings

If FAULT indicator lights at any setting:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 6.

If no card contains a lit fault indicator, possible cause is
Transmit 2 card A4. Replace (refer to TM 11-6625-3041-12), and
repeat step 6.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 6.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Input ● Set control as
7 Indicaters follows :

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 576
ATACS

Press and hold LAMP TEST pushbutton:

Green DATA IN
and TMG IN
indicators must
light. If they
do, release LAMP
TEST pushbutton and
proceed to step 8.

This step checks the following:

Receive 1 card . . . DATA IN lamp driver
TMG IN lamp driver

Control Filter . . . DATA IN indicator lamp
TMG IN indicator lamp

If DATA IN or TMG IN indicator does not light:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 7.

If no card contains a lit fault indicator, possible cause is
Receive 1 card A5. Replace (refer to TM 11-6625-3041-12), and
repeat step 7.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 7.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Unbalanced ● Set controls as
8 NRZ In follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 576
ATACS

Use a BNC cable
(1) to connect
UNBALANCED TMG
OUT to UNBALANCED
TMG IN:

Green TMG IN
indicator must
light.

Continue, even if
indicator does not
light.

● Use a BNC cable (2) to connect UNBALANCED DATA OUT to
UNBALANCED DATA IN:

Green DATA IN
indicator must
light. Red
FAULT indicator
must not light.

If both parts of
this step pass, proceed to step 9. Keep cables connected.

This step checks the following:

Accessories . . . .  BNC cables
Receive 1 card . . . UNBALANCED TMG IN amplifier

UNBALANCED TMG IN sensor
UNBALANCED DATA IN amplifier
UNBALANCED DATA IN sensor

Control Filter  .. UNBALANCED TMG OUT and IN connectors
UNBALANCED TMG OUT and IN filters
UNBALANCED DATA OUT and IN connectors
UNBALANCED DATA OUT and IN filters
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step If TMG IN or DATA IN indicator does not light or if FAULT
8 indicator lights:
cont

Swap unbalanced timing and data cables. If the lit indicator
changes (TMG IN is lit instead of DATA IN or DATA IN is lit
instead of TMG IN), cause is cable. Replace and repeat step 8.

If swapping cables does not change indicator that is lit, remove
LOGIC access cover (refer to TM 11-6625-3041-12) and note which
card contains a lit fault indicator. Replace that card and
repeat step 8.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 8.

If no logic card contains a lit fault indicator, remove POWER
SUPPLY access cover (refer to TM 11-6625-3041-12) and note which
card contains a lit fault indicator. Replace that card and
repeat step 8.

If no card contains a lit fault indicator, possible cause is
(in order of probability): Receive 1 card A5, Transmit 1
card A3, Transmit 2 card A4, or Multi VDC card A1. Replace,
one at a time (refer to TM 11-6625-3041-12), and repeat step 8.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 8.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Balanced ●

9 NRZ In

●

●

Set controls as
follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 128

Use a triaxial
cable (1) to con-
nect BALANCED
TMG OUT to
BALANCED TMG
IN:

Green TMG IN
indicator must
light.

Continue, even if
indicator does not
light,

Use a triaxial cable (2) to connect BALANCED DATA OUT
to BALANCED DATA IN:

Green DATA IN
indicator must
light. Red
FAULT indicator
must not light.

Set DATA RATE to
128 through 4608:

At each setting,
TMG IN and DATA IN
indicators must
light.

If all parts of this
step pass, proceed to
step 10. Keep cables connected.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step This
9
cont Test

Receive

step checks the following:

Equipment . . . . . Triaxial cables
1 card . . . . . BALANCED TMG IN amplifier

BALANCED TMG IN sensor
BALANCED DATA IN amplifier
BALANCED DATA IN sensor

Control Filter . . . . . BALANCED TMG OUT and IN connectors
BALANCED DATA OUT and IN connectors

If TMG IN or DATA IN indicator does not light at all settings
or if FAULT indicator lights at any setting:

Swap balanced timing and data cables. If the lit indicator
changes (TMG IN is lit instead of DATA IN or DATA IN is lit
instead of TMG IN), cause is cable. Replace and repeat step 9.

If swapping cables does not change indicator that is lit, remove
LOGIC access cover (refer to TM 11-6625-3041-12) and note which
card contains a lit fault indicator. Replace that card and
repeat step 9.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 9.

If no card contains a lit fault indicator. possible cause is
Receive 1 card A5. Replace (refer to TM 11-6625-3041-12), and
repeat step 9.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 9.
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2-6.

Step
10

SG-1139 CHECK PROCEDURE (CONT)

Diphase ●

In
Set controls as
follows :

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 0.6

Use two BNC
adapters and a
BNC cable to
connect DIPHASE
OUT to DIPHASE
IN:

Green TMG IN
and DATA IN
indicators must
light. Red
FAULT indicator
must not light.

Set DATA RATE to
0.6 through 32:

At each setting,
TMG IN and DATA
IN indicators
must light.

If both parts of this
step pass, proceed to
step 11. Keep cables connected.

This step checks the following:

Accessories . . . . . . BNC adapters
BNC cable

Case Assembly . . . . DIPHASE OUT and IN HV protect circuits on
transformer card

Receive 1 card . . . DIPHASE IN amplifier
DIPHASE IN sensor

Control Filter . . . DIPHASE OUT and IN connector
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step If TMG IN or DATA IN indicator does not light at all settings:
10
cont Replace cable with a known good one (such as one that connects

the UNBALANCED TMG or DATA connectors together). If indicators
now light, cause is original cable. Replace and repeat step 10.

If replacing cable does not provide proper indication, replace
one adapter with another one. If indicators now light, cause
is first adapter. Replace and repeat step 10.

If replacing adapter does not provide proper indication, replace
the other one. If indicators now light, cause is second adap-
ter. Replace and repeat step 10.

If replacing adapters does not provide proper indication, remove
LOGIC access cover (refer to TM 11-6625-3041-12) and note which
card contains a lit fault indicator. Replace that card and
repeat step 10.

If no card contains a lit fault indicator, possible cause is
Receive 1 card A5. Replace (refer to TM 11-6625-3041-12), and
repeat step 10.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 10.
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2-6. SG-1138 CHECK PROCEDURE (CONT)

Step Errors ● Set controls as
11 Display follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 576
ATACS

Keep cables con-
nected. Press
and hold LAMP
TEST pushbutton:

ERRORS display must
read all 8s. If it
does, release LAMP
TEST pushbutton and
proceed to step 12. Keep cables connected.

This step checks the following:

Transmit 2 card . . . . . Clock Control Gen
Error Counter (all 8s function)
Display Mux

Control Filter . . . . . . ERRORS display (all 8s function)

If ERRORS display does not read all 8s:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 11.

If no card contains a lit fault indicator, possible cause is
Transmit 2 card A4. Replace (refer to TM 11-6625-3041-12) and
repeat step 11.

If replacement card does not provide proper indication, pos-
sible cause is Control Filter A8 ERRORS display. Replace
control filter (refer to para 2-13), and repeat step 11.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Error ● Set controls as
12 Generation follows :

and
Detection POWER  . . . . . ON

TIMING.. . . ...MASTER
DATA RATE . . 576

ATACS

Keep cables con-
nected. Press
SINGLE ERROR push-
button several
times:

ERRORS display
must increase
count by one each
time SINGLE ERROR
is pressed. If step
connected.

passes, proceed to

This step checks the following:

step 13. Keep cables

Transmit 1 card . . . Single Error Inject
Transmit 2 card . . . Error Counter (count function)
Receive 1 card . . . . PR GEN

Error Det
Control Filter . . . . SINGLE ERROR pushbutton ERRORS display

(count function)

If ERRORS display does not increase count:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 12.

If no card contains a lit fault indicator, possible cause is
(in order of probability): Receiver 1 card A5, Transmit 2
card A4, or Transmit 1 card A3. Replace, one at a time
(refer to TM 11-6625-3041-12), and repeat step 12.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 12.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Reset and ● Set controls as
13 Error Count follows :

POWER . . . . ON
TIMING . ..  MASTER

Keep cables
connected. Set
DATA RATE to 576
ATACS through 4608
(all settings).
At each setting, press RESET DISPLAY then press SINGLE ERROR:

Errors display
must read zero
when RESET is
pressed and must
increase count by
one each time
SINGLE ERROR
is pressed.
If this step
passes, proceed to step 14. Keep cables connected.

This step checks the following:

Control Filter . . . . ERRORS display (set 0s function)
Transmit 2 card . . . Error Counter (set 0s function)
Receive 2 card . . . . BER Control (Error Counter set 0s)

If ERRORS display digits do not all change to zero:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 13.

If no card contains a lit fault indicator, possible cause is
(in order of probability): Receive 2 card A6 or Transmit 2
card A4. Replace, one at a time (refer to TM 11-6625-3041-12),
and repeat step 13.

If replacement card does not provide proper indication,
possible cause is Control Filter A8. Replace (refer to
para 2-13), and repeat step 13.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Unbalanced . Set controls as
14 NRZ BER follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 576
ATACS

Keep cables con-
nected. Press
RESET DISPLAY:

Errors display
must read zero
and BER indica-
tors must be
blinking.

After 1 to 2
seconds, BER
indicators must
stop blinking
and green GO
indicator must
light.

If this step passes,
connected.

proceed to step 15. Keep cables

This step checks the following:

Receive 2 card . .  BER Control
BER Duration Counter 105 and 106 outputs
Red Error Count 100 output
Yellow Error Count 10 output
Green Circuit

If BER indications are improper:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 14.

If no card contains a lit fault indicator, possible cause is
Receive 2 card A6. Replace (refer to TM 11-6625-3041-12), and
repeat step 14.
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2-6.

Step
15

SG-1139 CHECK PROCEDURE (CONT)

Balanced ●

NRZ BER
Set controls as
follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 128

Keep cables con-
nected. Press
RESET DISPLAY, then press SINGLE ERROR rapidly 10 times (all
presses must be done within 6 seconds): 

BER indicators
must blink.
Then, after
7 to 8 seconds,
yellow marginal
indicator
must light.

Wait 7 to 8 seconds

Green GO
indicator
must light.

Disconnect BALANCED DATA IN from BALANCED DATA OUT:

ERRORS display
must increase
count rapidly.
Red NO GO
indicator
must light.

If all parts
of this step pass,
proceed to step 16. Keep remaining cables connected.

This step checks the following:

Receive 2 card . . . Red circuit
Yellow circuit
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2-6. SG-1139 CHECK

Step
15
cont

PROCEDURE (CONT)

If any BER indicator is improper:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 15.

If no card contains a lit fault indicator, possible cause is
Receive 1 card A6. Replace (refer to TM 11-6625-3041-12), and
repeat step 15.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step Diphase ●  Set controls as
16 BER follows:

POWER . . . . . . ON
TIMING . . . . . MASTER

DATA RATE . . 0.6

Keep remaining
cables connected. Press RESET DISPLAY, then press SINGLE
ERROR rapidly 10 times (all presses must be done within 15
seconds): 

Red NO GO
indicator
must light.

● Set DATA RATE
to 32. Press
RESET DISPLAY,
then press
SINGLE ERROR
rapidly two
times (all
presses must be
done within 5
seconds):

BER indicators
must blink. Then,
after 6 to 7
seconds, yellow
MARGINAL indicator
must light.

● Wait 6 to 7 seconds:

Green GO
indicator
must light.

If all parts of this step pass, disconnect remaining 
cables--test complete.
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2-6. SG-1139 CHECK PROCEDURE (CONT)

Step This step checks the following:
16
cont Receive 2 card . . . BER Duration Counter 104 and 2 x 105

outputs
Red Error Count 10 output
Yellow Error Count 2 output

If any BER indication is improper:

Remove LOGIC access cover (refer to TM 11-6625-3041-12) and
note which card contains a lit fault indicator. Replace that
card and repeat step 16.

END

If no card contains a lit fault indicator, possible cause is
Receive 2 card A6. Replace (refer to TM 11-6625-3041-12), and
repeat step 16.
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2-7. POWER CABLE CHECK PROCEDURE

Equipment AN/PSM-45 Multi meter,
Required

Visual ● Visually inspect
for defects such
as loose or damaged
connectors, open
insulation, and
frayed wires.

● Use AN/PSM-45
Multimeter to
check continuity
as follows:

From To Reading

A GOLD Short
A SILVER Open

Digital

A GND Open

c SILVER Short
c GND Open

B GND Short

If defective, repair (refer to para 2-15).
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2-8. INTERFACE BOX CHECK PROCEDURE

Equipment AN/PSM-45 Multi meter, Digital
Required

Procedure ● Use AN/PSM-45 Multi-
meter to check conti-
nuity as follows
(multi meter must read
a short between the
pins given, and an
open to ground except
pin U):

From To To
Banana Jack J1 J2—  —

1-5-9 upper IN A A
1-5-9 lower IN B B
1-5-9 upper OUT C C
1-5-9 lower OUT D D

3-7-11 upper IN E E
3-7-11 lower IN F F
3-7-11 upper OUT G G
3-7-11 lower OUT H H

2-6-10 upper IN J J
2-6-10 lower IN K K
2-6-10 upper OUT L L
2-6-10 lower OUT M M

4-8-12 upper IN N N
4-8-12 lower OUT P P
4-8-12 upper IN R R
4-8-12 lower OUT S S
Short to ground U U

If defective, repair
(refer to para 2-17).
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Section IV

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

2-9. MONTHLY PREVENTIVE MAINTENANCE

Refer to monthly preventive maintenance procedure in TM 11-6625-3041-12,
Operator’s and Organizational Maintenance Manual.

Section V.

TROUBLESHOOTING

2-10. TROUBLESHOOTING

Refer to troubleshooting information in TM 11-6625-3041-12, Operator’s
and Organizational Maintenance Manual.

Section VI .

2-11. REFERENCE MAINTENANCE PROCEDURES

Refer to TM 11-6625-3041-12, Operator’s and Organizational Maintenance
Manual, for the following procedures:

Lamp Replacement
Logic Card Replacement
Power Supply Card Replacement
Power Input Cover Replacement
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2-12. KNOB REPLACEMENT

Both the TIMING and DATA RATE knobs are replaceable.

Tools and TK-101/G Tool Kit , Electronic Equipment for:
Materials
Required 0.050-in. hex wrench

Primer (item 1, Appendix B).

Sealing compound (item 2, Appendix B).

Removal Note position at
which knob is set.

Use 0.050-in. hex
wrench to loosen
the two set screws
in the knob.

Remove knob.

Use 0.050-in. hex
wrench to remove
the two set screws
from the new knob.

Apply a drop of
primer to each set
screw.

Apply a drop of
sealing compound to
each set screw.

Use 0.050-in. hex wrench to reinstall the set screws in the
new knob.

Install new knob on shaft in same position as knob that was
removed.

Use 0.050-in. hex wrench to tighten the two set screws that
secure knob to shaft.
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2-13. CONTROL FILTER REPLACEMENT

T o o l s TK-101/G Tool Kit, Elec-
Required

Removal ●

●

●

●

●

Replacement ●

●

●

●

●

tronic Equipment for:
1/4 in. socket wrench
flat-tip screwdriver
Cross-tip screwdriver
Diagonal pliers

Set power to off.

Use a cross-tip
screwdriver to remove
the 14 screws that
secure the cover to
the rear panel.
Remove cover.

Use diagonal pliers
to remove wire tie on
cables to A7P1 and
A8P3 .

Use a flat-tip screw-
driver to loosen the
two screws that
secure A7P1 to the
back of the Control
Filter. Disconnect
A7P1.

Use a 1/4-in. socket
wrench (or flat-tip
screwdriver) to
loosen the 12 captive screws on front panel of Control Filter.
Pull out Control” Filter.

Insert Control Filter into front-panel opening. Use a 1/4-in.
socket wrench (or flat-tip screwdriver) to tighten the 12
captive screws on front panel of Control Filter.

Reconnect A8P3 to the logic backplane. Use a flat-tip screw-
driver to secure A8P3 to the logic backplane.

Reconnect A7P1 to the back of the Control Filter. Use a flat-
tip screwdriver to secure A7P1 to the Control Filter.

Install a wire tie on cables to A7P1 and A8P3.

Reinstall the cover on the rear panel. Use a cross-tip
screwdriver to tighten the 14 screws that secure the cover
to the rear panel.
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2-14. LED INDICATOR REPLACEMENT

All six indicators on the Control Filter are replaceable and include the
NO GO, MARGINAL, GO, STA CLOCK, DATA IN, and TMG IN indicators.

Tool s TK-101G Tool Kit, Electronic Equipment for:
Required

1/4-in. socket wrench

Slip-joint pliers

Long-nose pliers

Soldering iron

Control
Filter
Removal

● Remove Control Filter (refer to para 2-13).

Removal ● Unsolder wires from back of indicator.

● Use slip-joint pliers to remove knurled nut from front of
indicator.

● Remove indicator by pulling out from back of panel.

Replacement ● Insert new indicator.

● Reinstall washer and nut on front of indicator and use slip-
joint pliers to tighten.

● Resolder wires to back of indicator.
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2-15. PUSHBUTTON REPLACEMENT

Both the RESET DISPLAY and SINGLE ERROR pushbuttons are replaceable.

Tools TK-101/G Tool Kit , Electronic Equipment for:
Required

Control Fil- 
ter Removal

Removal

Replacement 

1/4-in. socket wrench

Adjustable open-end wrench

Long-nose pliers

Soldering iron

Remove Control Filter (refer to para 2-13).

Unsolder wires
from back of
pushbutton
switch.

Use adjustable
open-end wrench
to remove nut
from front of
switch.

Remove switch by pulling out from back of panel.

Insert new switch.

Reinstall washer and nut on front of switch and use adjust-
able open-end wrench to tighten.

Resolder wires to back of switch.
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2-16. POWER CABLE REPAIR

Tools and
Material
Required

F e m a l e
Connector
Disassembly

TK-101G Tool Kit , Electronic Equipment for:

Slip-joint pliers (2 ea)

Diagonal cutting pliers

Flat-tip screwdriver

Solder

PRC-350C Bench Top Repair Facility for:

Soldering iron

Thermal wire stripper

Hot-air probe

Heat-shrink sleeving, 0.187 in. ID (item 3, Appendix B)

Heat-shrink sleeving, 0.125 in. ID (item 4, Appendix B)

  Use slip-joint pliers to hold adapter body.

  Use another pair of slip-joint pliers to turn adapter clamp
counterclockwise to remove from adapter body.

Move adapter clamp and adapter squeeze ferrule back on cable
2 or 3 inches.

Use slip-joint

Use another pair
counterclockwise

pliers to hold connector body.

of slip-joint pliers to turn adapter body
to remove from connector body.
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2-16. POWER CABLE REPAIR (CONT)

  Move adapter body and connector coupling ring back on cable
2 or 3 inches.

  Use diagonal cutting pliers to cut off insulating sleeves.

Female All wires must be the same length. To repair a broken wire,
Connector it is necessary to unsolder all wires and cut to the same
Broken Wires length.

Temporarily tag all wires for pin connections.

Unsolder all wires from contacts.

Cut ends of wires so they are the same length.

Strip wires 3/8 in. and tin.

Cut and remove cable insulation at a point 1 3/8 in. back
from ends of wires.

Add new sleeves.

Solder wires into contacts.

Move insulating sleeves back into position over contacts.

Cut shield 7/16 in. long.

Fan shield and jumper wire and mesh together.

For assembly, see Female Connector Assembly below.

Female   Unsolder all wires from contacts.
Connector
Replacement   Replace damaged or missing connector components.

  Add new sleeves.

  Solder wires

  Move insulati

into contacts.

ng sleeves back into position over contacts.
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2-16. POWER CABLE REPAIR (CONT)

Female
Connector
Assembly

● Move connector coupling ring back over connector body.

● Move adapter body back over
wise handtight.

● Use slip-joint pliers to hold

● Use another pair of slip-

connector body and turn clock-

connector body.

joint  pliers to turn adapter body
clockwise to’ secure to connector body.

● Move adapter squeeze ferrule over cable shield and jumper
wire, against adapter body.

● Move adapter clamp over adapter body and turn clockwise
handtight.

● Use slip-joint pliers to hold adapter body.

● Use another pair of slip-joint pliers to turn adapter clamp
clockwise to secure to adapter body.
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2-16. POWER CABLE REPAIR (CONT)

Male
Connector
Disassembly

Male
Connector
Broken Wires

  Use flat-tip screwdriver to remove the two strain-relief
screws.

  Remove strain-relief cover.

  Use flat-tip screwdriver to remove the three body screws.

  Slip strain-relief back on cable 3 or 4 inches.

All wires must be the same length. To repair a broken wire, it
is necessary to cut all wires to the same length.

  Use flat-tip screwdriver to loosen all three contact screws.

    Pull wires out of contacts.
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2-16. POWER CABLE REPAIR (CONT)

Male
Connector
Replacement

  Use diagonal pliers to cut ends of wires so they are all
the same length.

  Strip cable insulation so that it is 1 inch back from end
of wires.

  Strip wire insulation so that it is 0.5 inch back from end
of wires.

  Twist end of each wire.

  For assembly, see Male Connector Assembly below.

  Use flat-tip screwdriver to loosen all three contact screws.

  Pull wires out of contacts.

  Replace damaged or missing connector Components.

Male
Connector
Assembly

  Insert wires in contacts.

  Use flat-tip screwdriver to tighten all three contact screws.
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2-16. POWER CABLE REPAIR (CONT)

Male
Connector
Assembly
(cont )

● Slip strain relief up to connector body.

● Reinstall the three body screws and use flat-tip screwdriver
to tighten.

● Slip strain relief up to connector body.

● Reinstall the strain-relief cover.

● Reinstall the strain-relief screws and use flat-tip screw-
driver to tighten.
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2-17. INTERFACE BOX REPAIR

Tools PRC-350C Bench Top
Required Repair Facility for:

Resolderer

Soldering iron

TK-101/G Tool Kit, Elec
tronic Equipment for:
Cross-tip screw-
driver

3/8-in. socket
wrench

Slip-joint pliers

Diagonal cutting
pliers

Adjustable open-end
wrench

RX116-7 extractor

RTM16-2 insertion tool

M22520/1-01 crimping

Access ● Use cross-tip
screwdriver to
remove four screws
with flat washers
that secure
bottom cover.

● Remove cover.

Visual ● Visually inspect
Inspection for defects such

as open connec-
tions, broken
wires, and loose
or damaged con-
nectors.

tool with M22520/1-02 locator
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2-17. INTERFACE BOX REPAIR (CONT)

Open For connections
Connections open at banana

jacks or ground
connector:

● Resolder any open
connections.

For connections open at multipin connector:

● Use slip-joint pliers to loosen knurled nut.

● Tag wires for later replacement.

● Use RX116-7 extractor to push out pin with open connection.

● Use diagonal cutting pliers to cut off pin from wire.

● Strip wire and use M22520 crimping tool to crimp new pin
onto wire.

● Use RTM16-2 insertion tool to install new pin.

● Use slip-joint pliers to tighten knurled nut.
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2-17. INTERFACE BOX REPAIR (CONT)

Broken
Wires

If wire is long
enough to reach
solder lug without
excessive strain:

● Strip, tin, and
resolder wire to
solder lug.

If wire is not long
enough to reach solder lug without excessive strain:

●

●

●

●

●

●

●

●

●

●

●

Defective ●

Banana Jack
or Ground ●

Connector
●

●

Unsolder wire from solder lug.

Strip, tin, and resolder wire to solder lug.

At multipin connector, use slip-joint pliers to loosen
knurled nut.

Use RX116-7 extractor to push out pin with broken wire.

Strip and tin one end of new wire (No. 20 with white or black
insulation as required).

Use M22520 crimping tool to crimp new pin onto wire.

Use RTM16-2 insertion tool to install new pin.

Use slip-joint pliers to tighten knurled nut.

Twist new wire around existing wire in pair.

Cut new wire to length, strip and tin loose end.

Solder new wire to solder lug.

Unsolder wire from solder lug.

Use 3/8-in. socket wrench to remove mounting nut.

Remove connector and replace with a new one.

Reinstall mounting nut and use 3/8-in. socket wrench to secure.
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Defective
Multi pin
Connector

TO REMOVE
PIN, PUSH
FROM THIS
DIRECTION

If pins are defective:

● Use hand or

● Use RX116-7

● Use diagonal

slip-joint pliers to loosen knurled nut

extractor to push out defective pin.

pliers to cut off defective pin from wire.

● Strip wire and use M22520 crimping tool to crimp new pin
onto wire.

● Use RTM16-2 insertion tool to install new pin.

● Use hand or slip-joint pliers to tighten knurled nut.

If shell is defective:

● Use hand or slip-joint pliers to loosen knurled nut.

● Use RX116-7 extractor to push out all 19 pins. Record
locations of pins for later reinsertion.

● Use 1 1/4-in. wrench or slip-joint pliers to remove mounting
nut.

● Remove multi pin connector shell.

● Install new connector shell.

● Install mounting nut and use 1 1/4-in. wrench or slip-joint
pliers to tighten.

● Use RTM16-2 insertion tool to push in all 19 pins.

● Use hand or slip-joint pliers to tighten knurled nut.
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Section Vll .

PREPARATION FOR STORAGE OR SHIPMENT

2-18. SHORT-TERM STORAGE

Refer to short-term storage information in TM 11-6625-3041-12, Operator’s
and Organizational Maintenance Manual.
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A-1 Scope

A-2 Forms

Apendix A 

REFERENCES

This appendix lists all forms, technical manuals, regulations,
and miscellaneous publications used by the Army and referenced
in this manual.

Recommended Changes to Publications and
Blank Forms . . . . . . . . . .  . DA Form 2028

Recommended Changes to Equipment
Technical Manuals . . . . . . . . . . . . . . . . . . . . DA Form 2028-2

Equipment Inspection and Maintenance
Worksheet ... . . . . . . . . . . . ...  DA Form 2404

Discrepancy in Shipment Report (DISREP) . . . SF 361

Report of Discrepancy (ROD) . . . . . . . . . . . . . SF 364

Quality Deficiency Report . . . . . . . . . . . . . .. SF 368

A-3 Technical First Aid for Soldiers . . . . . . . . . . . . . . . . . . . . FM 21-11
Manuals

Procedures for Destruction of Electronics
Materiel to Prevent Enemy Use (Electronics
Command) .  . . . . . . . . . . .  . . . . . . . TM 750-244-2

Digital Data Generator SG-1139/G Operator’s
and Organizational Maintenance Manual . . . . . TM 11-6625-3041-12

Digital Data Generator SG-1139/G Organiza-
tional Maintenance Repair Parts and Special
Tools Lists . . . . . . . . . . . . . . . . . . TM 11-6625-3041-20P

Digital Data Generator SG-1139/G General
Support Maintenance Repair Parts and
Special Tools Lists . . . .. . . . . . . . TM 11-6625-3041-30P

A-4 Regulations Reporting of Transportation Discrepancies
in Shipments . . . . . . . . . . . . . . . . AR 55-38

Reporting of Item and Packaging
Discrepancies .. . . . . . . . . . . . . . . .. AR 735-11-2
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Appendix A (CONT)

REFERENCES (CONT)

A-5 Miscel - Expendable Items (Except Medical, Class V,
laneous Repair Parts, and Heraldic Items) . ... . . . CTA 50-970
Publications

Consolidated Index of Army Publications
and Blank Forms . . .  . . . . . . . . . . . . DA Pam 310-1

The Army Maintenance Management System
(TAMMS) . . . . . .. .. .. . .. . .. . .. .. . .. . . DA Pam 738-750

Federal Supply Code for Manufacturers
(FSCM) . . .  . . . . . . . . . . . . . . . . . . . . SB 708-41/42
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Appendix B

EXPENDABLE SUPPLIES AND MATERIALS LIST

SECTION I. INTRODUCTION

B-1 Scope This appendix lists expendable supplies and materials you will
need to operate and maintain the SG-1139/G. These items are
authorized to you by CTA 50-970, Expendable Items (Except
Medical, Class V, Repair Parts, and Heraldic Items).

B-2 Explanation a.
of Columns

b.

c.

d.

e.

Column 1, Item No. This number is assigned to the entry
in the listing and is referenced in the narrative instruc-
tions to identify the material (e.g., “Use sealing compound,
item 2 Appendix B“).

Column 2, Level. This column identifies the lowest level
of maintenance that requires the listed item.

C - Operator/Crew
o - Organizational Maintenance
F - Direct Support Maintenance
H - General Support Maintenance

Column 3, National Stock Number. This is the National
stock number assigned to the item; use it to request or
requisition the item.

Column 4, Description. Indicates the Federal item name
and, if required, a description to identify the item. The
last line for each item indicates the Federal Supply Code
for Manufacturer (FSCM) in parentheses followed by the
part number.

Column 5, Unit of Measure (U/M). Indicates the measure
used in Performing the actual maintenance function. This
measure is expressed by a two-character alphabetical
abbreviation (e.g., ea, in., pr). If the unit of measure
differs from the unit of issue, requisition the lowest
unit of issue that will satisfy your requirements.
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SECTION II. EXPENDABLE SUPPLIES AND MATERIALS LIST

(1) (2) (3) (4) (5)

No. Level Stock No. Description U/M

1 H 8030-00-963-0930 Primer, grade T, MIL-S-22473 Oz

2 H 8030-00-081-2328 Sealing compound, grade AA, MIL-S-22473 Oz

3 H 5970-00-954-1622 Insulation sleeving, electrical, heat ft
shrink, 0.187 in. ID before shrink
(81349) M23053/5-105-0

4 H 5970-00-812-2969 Insulation sleeving, electrical, heat ft
shrink, 0.125 in. ID before shrink
(81349) M23053/5-104-0
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Asynchronous . ... Independent. Data source (SG-1139) and path under test have
independent timing.

Bit error rate
(BER) . . . . . . . . . . . . . Number of bits in error per total bits.

Balanced . . . . . . . . . . A path in which two wires are used, each of the same amplitude
with respect to ground but of opposite polarity.

Clock . . . . . . . . . . . . . A signal or circuit used to achieve synchronization between
various signals and equipments.

Channel . . . . . . . . . . . A direct path of electrical communication.

Code . . . . . . . . . . . . . . A method of preparing information for electrical transmission
(e. g., diphase, NRZ).

Diphase . ........ . A code in which a change in level occurs at the start of every
bit period and in which a logic O is a second change in level
one-half bit period later. Logic 1 is no transition at the
start of the bit period.

Data . . . . . . . . . . . . . . Information.

Data rate . . . . . . . . . Number of bits per time, usually given in thousands of bits per
second (kb/s).

Duplex  . . . . .  . . . A communications path in which information can be both trans-
mitted and received at the same time.

Error . . . . . . . . . . . . . A received bit that is opposite to that transmitted (e.g., O
when it should have been 1, or 1 when it should have been O).

End-to-end . . . . . . . . From one end of a path to the other.

Family . . . . . . .  . . . A class of signal with specific characteristics (e.g., unbal-
anced NRZ, diphase, balanced NRZ).

Fault . . . . . . . . . . . . . Malfunction, failure.

Group . . . . . . . . .  . A path that contains more than one channel.

Inhibit . . . . . . . . . . . Prevent an action from taking place.

Inverted . . . . . . . . . . Reversed polarity.

Line-to-ground . . . . Measured from one wire to ground.

Line-to-line . . . . . . Measured from one wire to the other.

Loopback . . . . . . . . . . From one end of a path to the other, then back again.
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GLOSSARY (cont)

Nonreturn to zero . A code in which logic 1 is high level and logic O is low level.

Offline . . . . . . . . . Not part of an active transmission path.

Pseudorandom . . . . . Not totally random.

Station clock . . . . . A clock signal that originates in the station or communica-
tions system.

Synchronous . . . . . Having a regular time relationship, not independent.

Timing . . . . . . . . . . Process of making synchronous or the signal used to make
synchronous.

Triaxial . . . . . . . . . A type of connector that contains two contacts for a balanced
signal, plus a ground contact.

Transient . . . . . . . . Momentary or a signal with a brief change or surge in amplitude.

Unbalanced . . . . . . . A path in which a single wire with ground return is used.
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Figure  FO-2. Digital  Data  Generator
SG-1139/G,  Schematic  Diagram
(Sheet  1  of  3)
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Figure  FO-2. Digital  Data  Generator
SG-1139/G,  Schematic  Diagram     
(Sheet  2  of  3)
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Figure  FO-2. Digital  Data  Generator
SG-1139/G,  Schematic  Diagram
(Sheet  3  of  3)
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Figure  FO-3. A1,  Multi  VDC  CCA,  Schematic
Diagram  (Sheet  1  of  4)
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Figure  FO-3. A1,  Multi  VDC  CCA,  Schematic
Diagram  (Sheet  2  of  4)
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Figure  FO-3. A1,  Multi  VDC  CCA,  Schematic
Diagram  (Sheet  3  of  4)
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Figure  FO-3. A1,  Multi  VDC  CCA,  Schematic
Diagram  (Sheet  4  of  4)          



TM  11-6625-3041-30/TO  33A1-8-908-12

Figure  FO-4. A2,  AC  Input  CCA,  Schematic
Diagram  (Sheet  1  of  2)
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Figure  FO-4. A2,  AC  Input  CCA,  Schematic
Diagram  (Sheet  2  of  2)
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Figure  FO-5. A3,  Transmit  1  CCA,  Schematic
Diagram  (Sheet  1  of  6)
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Figure  FO-5. A3,  Transmit  1  CCA,  Schematic 
Diagram  (Sheet  2  of  6)
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Figure  FO-5. A3,  Transmit  1  CCA,  Schematic 
Diagram  (Sheet  3  of  6)
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Figure  FO-5. A3,  Transmit  1  CCA,  Schematic   
Diagram  (Sheet  4  of  6)
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Figure  FO-5. A3,  Transmit  1  CCA,  Schematic
Diagram  (Sheet  5  of  6)
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Figure  FO-5.  A3,  Transmit  1  CCA,  Schematic
Diagram  (Sheet  6  of  6)





TM  11-6625-3041-30/TO  33A1-8-908-12

Figure  FO-6. A4,  Transmit  2  CCA,  Schematic   
Diagram  (Sheet  2  of  6)
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Figure  FO-6. A4,  Transmit  2  CCA,  Schematic   
Diagram  (Sheet  3  of  6)
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Figure  FO-6. A4,  Transmit  2  CCA,  Schematic 
Diagram  (Sheet  4  of  6)
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Figure  FO-6. A4,  Transmit  2  CCA,  Schematic
Diagram  (Sheet  5  of  6)



TM  11-6625-3041-30/TO  33A1-8-908-12

Figure  FO-6. A4,  Transmit  2  CCA,  Schematic
Diagram  (Sheet  6  of  6)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  1  of  7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  2  of  7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  3  of  7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  4  of 7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  5  of  7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet  6  of  7)
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Figure  FO-7. A5,  Receive  1  CCA,  Schematic
Diagram  (Sheet   7  of  7)
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Figure  FO-8. A6,  Receive  2  CCA,  Schematic
Diagram  (Sheet  1  of  4)
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Figure  FO-8. A6,  Receive  2  CCA,  Schematic
Diagram  (Sheet  2  of  4)
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Figure  FO-8. A6,  Receive  2  CCA,  Schematic
Diagram  (Sheet  3  of  4)
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Figure  FO-8. A6,  Receive 2  CCA,  Schematic
Diagram  (Sheet  4  of  4)
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Figure  FO-9. A8,  Control  Filter  Assembly,

(Sheet  1  of  2)
Schematic  Diagram
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Figure  FO-9. A8,  Control  Filter  Assembly,
Schematic  Diagram
(Sheet  2  of  2)
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Figure  FO-10. Interface  Box  Assembly
Schematic  Diagram
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