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WARNING

When TDDM i s connected to 115 Vac power source,
high voltage is present at exposed power supPIy
connector inside the chassis. A so, high voltage
I's present at exposed conponents when power
supply covers are removed. DEATH or SERI QUS
injury may result from contact.

WARNING

Conpressed air shall not be used for cleaning
purposes except where reduced to |less than 29
pounds per square inch (psi) and then only with
effective chip guarding and personnel protective
equi pment. Do not use conpressed air to dry
parts when TRl CHLOROTRI FLUOROETHANE has been
used. Conpressed air is dangerous and can cause
serious bodily harmif protective neans or

met hods are not observed to prevent chip or
particle (of whatever size) from being blown into
the eyes or unbroken skin of the operator or

ot her personnel .

WARNING

Adequate ventilation should be provided while
usi ng TRI CHLOROTRI FLUORCETHANE.  Prol onged
breat hing of vapor should be avoided. The

sol vent should not be used near heat or open
flame; the products of deconposition are toxic
and irritating. Since TRl CHLOROTRI FLUOROETHANE
di ssolves natural oils, prolonged contact wth
skin should be avoi ded. \Wen necessary, use
gl oves which the solvent cannot penetrate. |f
the solvent is taken internally, consult a
physician imredi ately.



+ +

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

DO NOT TRY TO PULL OR GRAB THE INDI-
VIDUAL

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 CON-
TACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT
DISTANCE AWAY AND IMMEDIATELY START
ARTIFICIAL RESUSCITATION

©@® ©® 0 © O
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REPORTI NG ERRORS AND RECOMMENDI NG | MPROVEMENTS

You can help inprove this manual. [f you find
any mstakes or if you know of a way to inprove
the procedures, please let us know. Mail your
letter, DA Form 2028 (Recommended Changes to
Publ i cations and Blank Forms), or DA Form 2028-2
| ocated in the back of this manual direct to:
Commander, US Arny Communi cati ons-El ectronics
Command and Fort Monnouth, ATTN.  DRSEL- ME- WP,
Fort Monmouth, New Jersey 07703. In either

case,

a reply will be furnished direct to you.
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HNEENEEN

HOW

TO USE
S MANUAL

H

This manual tells you about direct support and general support
mai ntenance for the Tine Division Digital Miltiplexer TD 1069/ G

Remenber when you read this manual that your mssion will be to
determne the type of equipment Vou have at your site and use
only those instructions applicable to your category of

mai nt enance and equi pment confi gurati on.

Addi tional manuals that you should use when operating and

mai ntai ning the TD-1069/G are |isted i _Appendi X A] Conponents
of end item and basic issue itens to help you inventory itens
are listed in Appendix C, TM 11-5805-638-12 and additional itemns
you are authorized for support of the TD-1069/G are listed in
Appendi x D, | TM 11-5805-638-12.

Use[_Appendi X B] Maintenance Allocation Chart (MAC)

TM 11-5805-638-12 tol determne itens applicable to your

mai nt enance level. Use[Appendix B jof this manual for Itens you
wi Il need during repair of the TD 1069/ G

In this manual, paragraphs are nunbered sequentially. If you
are looking for specific information, use the subject index at
the back of the manual to locate the Bage where the topic is
di scussed.  For your convenience a table of contents is
included at the beginning of each chapter.
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Section |. GENERAL INFORMATION

1-1. SCOPE

This manual describes direct and general support maintenance for Time Division Digital Multiplexer
TD-1069/G hereafter referred to as the TDDM. It includes instructions and information for
troubleshooting, repairing and testing the TDDM. Also contained in the manual is a description of all
tools, test equipment and materials needed for maintenance. The TDDM and its components are
described in ‘section I11 of this chapter. Operating instructions are covered in|TM 11-5805-638-12.

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

a. Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and
E/Irocedures used for equipment maintenance will be those prescribed by DA Pam 738-750 as contained in
ainteannce Management Update.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF364 (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) (SF361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-38/NAV SUPINST 4610.33C/AFR 75-18/MCO
P4610.19D/DLAR 4500.15.

1-2.1 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.

1-3. DESTRUCTION OF ARMY ELECTRONIC MATERIEL

Destruction of Army electronics materiel to prevent enemy use shall be in accordance with
TM 11-750-244-2.

Change 1 1-1
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1-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

|f your TDDM needs inprovement, let us know. Send us an EIR You, the user, are the only one who
can t€ll us what youy don't |ike about your equipment. Let us know v»hyué/ou don’t like the design. Put jt
on an SF 368 (Quality Deficienc Repothg. Wil it to Commander, "US Arny Communications-El ectronics
Sanndrmrad aa?gm ort Monmouth, ATTN. DRSEL- ME-MP, Fort Monmouth, New Jersey 07703. Ve'll
you J.

1-5. ADMINISTRATIVE STORAGE

Administrative Storge of equipment issued to and used by Army activities will have preventive
mai ntenancaedpe_rfprm d in accordance with the PMCS charts before storing. When removing the equip-
ment from administrative storage the PMCS should be performed to assure operational readiness.
'PI{/IsﬁeSmB%g ggg 1rgpacking of equipment for shipment or limited storage are covered in

Section Il. EQUIPMENT DESCRIPTION AND DATA

1-6. PURPOSE AND USE
PURPOSE:

« Miltiplexes and Denmultiplexes up to twelve channels of digital
data through land Iines.

« Accompdates one to twelve channels of mxed data/TTY with
combi ned input rates of up to 30 kbps maxi num

o Provides interface capability for frequency shift keying (FSK)
TTY signals compatible with TH 22/ TG tel egraph term nal.

« Provides interface capability with devices using bal anced
condi tioned di phase (CDP) and/or bal anced NRZ teletypewiter
si gnal s.
USE:
« G ound transportable communications device.

o For use in field Arny at Command and Area Signal Centers.

1-7. LOCATION AND DESCRIPTION OF COMPONENTS
See TM 11-5805-638-12.

1-8. SUMMARY OF DESIGN CHARACTERISTICS

~a. Size and Wight. The TDDM neasures: 8.5 inches high, 17.25
inches wde, 1Z2.0 inches deep and wei ghs approximtely 34 pounds.

1-2 Change 2
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b. Digital Channel Characteristics. Accommodates the follow ng:

(1) CDP data at 600, 1200, 2400, 4800 and 9600 bhits per
second (b/s).

(2) NRZ teletype signals up to 150 baud synchronous or start
st op.

(3) FSK tel etype signal up to 150 baud at 1317.5 Hz (nmark)
and 1232.5 Hz (space).

c. Channel Confiquration. Each of the twelve channel positions
in the PMB card nest accept either digital or FSK channel cards
(nodules). Any configuration of the two types of nodules may be
used, in any order, in the twelve channel positions. The desired
mode and data rate selection is made, for each channel, by using the
t hunbwheel switches provided on the Swtch Assenbly (20A7).

d  Miltiplexed Characteristics. The twel ve data channels are
mul tiplexed and denmultiplexed in conditioned di phase (CDP) full
duplex group MIX traffic at a rate of 32 kbps.

e. Power Requirenments. The power requirement is 115 Vac plus or
m nus 10 percent at 50, 60 or 400 Hz. Provides +5 Vdc, +12 Vdc and
-12 Vdc to the functional nodul es.

1-9. SAFETY, CARE AND HANDLING

Safety instructions are on the WARNI NG page found inside the
manual s front cover. Al WARNINGS, CAUTIONS and NOTES shoul d be
read carefully. Cleaning instructions are provided in T™M
11-5805- 368- 12.

Al though the TDDM is |ightweight (34 pounds), use a firmgrip wth
gpth hands when carrying. Do not attenpt to hand carry for long
i stances.

The card nest cover, backplane cover, Switch Assenbly, and the
Power Supply, enploy the use of captive screws for ease of renoval.

Use care when cabling the TDDM  Connector and cabl e assenblies

are keyed for easy installation. |f not properly aligned, the
equi pnment may be damaged.

1-10. REFERENCE DESIGNATIONS AND ABBREVIATIONS
Assenbly nunbers identify the TDDM assenblies, nodules and chassis.
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Assenbly Nunber Assenbl y/ I tem Nane Quantity
20A1 Power Supply Assenbly (Al) 1
20A2 Digital Data Channel (A2) 6
20A3 FSK Data Channel (A3) 6
20A4 Digital Oock Pulse Generator (A4) 1
20A5 Digital Controller (A5) 1
20A6 Alarm Menory (A6) 1
20A7 Switch Assenbly (A7) 1
20A8 Overvol tage Absorber Assenbly (A8) 1
20A9 TDDM Chassis (A9) 1

A7
5 = - pzou SWITCH & ASSEMBLY ) o /— AURRRS —
® B¢ QUTPUT ® CMANI H 3 4 5678 v|ov|2 . . j
© ——. © ©°||. A9
© ower ﬁ; Hﬁﬁiﬁﬁmﬁﬁnﬁiohi-ii 0 o O &= ol
OFF ® ©
© ~ ®

A—m @ PR 0
I OWEms‘Ulmv I \___’_T\ Ab

S @] le l H‘!] o
S
® ® @ ® < s‘ R

J/ A2 OR A3 NN

A8 (ANYCOMBINATION 12 TOTAL) A4 A5

Section Ill. TECHNICAL PRINCIPLES OF OPERATION
1-11. GENERAL

The TDDM provides 12 channels of full duplex digital conmunica-
tions. Functions required for each channel interface are duplicated
on individual channel cards (nodules). Each channel is functional
i ndependent of the node of operation of all other channels. As such,
the s sten1na contain any intermx of Digital Data (20A2) or FSK
Data (20A3) c annel modules up to a total of 12.

Each channel nodule contains one full duplex channel which is cap-
able of operating at a data rate of 600, 1200, 2400, 4800 or 9600
bits per second (b/s). The data rate is selected by nani ulat|on of
t he thunbwheel switches |ocated on the Switch Assenbly (20A The
data channels are nultiplexed and demul tipl exed on Cbnd|t|oned D phase

(CDOP) full duplex group nux traffic at 32 kb/s. Protection from input
surge is provided by the Overvoltage Absorber nodul e (20A8).

1-4
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The common logic for the TDDMis contained in the Digita
Control ler (20A5) and Al arm Menory (20A6) nodul es. The Common
Control derives timng fromthe Digital ock Pul se Cenerator (DCPG
modul e (20A4? and provides signals to the twelve channel nodul es
whi ch multiplex and denultiplex the 32 kHz group transmt and
receive digital traffic.

The Power Supply (20Al1) for the TDDMis a linear series regulator
type and operates from 115 Vat, 50, 60 Hz or 400 Hz. It provides +5
Vdc, +12 Vdc and -12 Vdc to the functional nodules. There are no
timng or sequential circuits in the Power Supply.

Each nmodul e (including the Power Supply) has its own Built-In Test
Eguipnent (BITE) to nonitor and detect faults. The BITE circuits
advise the operator of fault conditions through fault indicators
and/or audible alarm Detailed descriptions of each nodule are
given later in this chapter

c Z/o SWITCH
CHANNEL _y) e ASSY
I 20 A2 20 A7
OR 20 A3
|
|
|
’ v
AT CONTROLLER
CHANNEL
CHﬁ;?NEL—’ a1y ¥ DIGITAL CDP GROUP
20 A2 RDX PWB ——— —>
OR 20 A3 MUX TRAFFIC
GENERATOR
DIGITAL
CLOCK
PULSE
PWB
c P/O
HANNEL
CHANNEL WDR CDP GROUP
! +— ;:’)V:Z‘ < I 4 DEMUX TRAFFIC
OR 20 A3 20 Aé 20 Ad
| 7
| {} POWER
i SUPPLY
20 Al
CH%?NEL Aoppsre
CHANN MEMORY
II;J f o B2 e ‘ P ABSORBER,
20 A2 20 A5 OVERVOLTAGE ASSY
OR 20 A3 20 AB
CHANNEL DATA RATES (BPS) GROUP DATA RATE
9600 32 KBPS
4800
2400 CONDITIONED DIPHASE
1200
600
OFF

CONDITIONED DIPHASE
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1-12. TDDM CHANNEL MODULES (20A2/20A3)

Functions required for each channel interface are repeated on
I ndi vi dual channel cards gnndules). Each channel is functionally
i ndependent of the mobde of operation of all other nodules. Al
functions common to the overall operation of the multiplexing and
demul tiplexing functions are grouped together onto the conmon
modul es.  The channel nodul es and their interfaces to the comon
| ogi ¢ (nodul es 20A5 and ZOABL are designed so that each of the 12
channel slots can accept either a Digital Data Channel Mdule (20A2)
or FSK Data Channel nodule (20A3) in any order or mix. Signals used
bK both types of nodules are used in the same manner, requiring no
changes in the common logic to accommodate both types of nodul es.
Those signals unique to one type, i.e., FSKtimng signals, are
al ways present at the nodule location but used only by the card type
requiring them

a. Digital Data Channel Mdule (20A2) . The Digital Data Channel
modul e provides fromone to 12 of the channel interfaces to the
group data buses of the TDDM The interface is either conditioned

I phase (CDP) at 600, 1200, 2400, 4800, or 9600 bits per second or
teletype (T at 45.5 to 150 baud processed at 1200 bits per

second. he nodul e accepts strobe pulses fromthe common contro
whi ch controls its operation including the nultiplexing and
dermul ti pl exing of group signals. Thunbwheel (Rate/Mde) switch data
Is |oaded into nodule registers to program CDP or TTY and the bit
rate under control of the strobes. The nodule also contains BITE
circuitry to alert the conmon control of a failure and a
light-emtting diode to indicate that the nmodule has fail ed.

(1) Transmt Function Block Diagram The transmt function
bl ock di agram shows that a phase conparator is used to conpare CDP
data with the 2R clock (twice the bit rate) generated by the
transmt phase-locked |oop (PLL). The output of the phase
conparator selects either a high frequency reference (307.2 kHz
+ 108.6 ppm or a low frequency reference (307.2 kHz -108.6 ppm
according to the phase error. Selection is made by dividing the
sel ected reference clock. The CDP denodul ator outputs NRZ data
whi ch, when strobed by the controller, are clocked into a transmt
elastic store by the bit rate clock. A stuff request is returned to
the controller nmodule when the elastic store is less than half
full. This results in a stuff command from the controller nodule
whi ch causes a data bit fromthe elastic store to be used tw ce.
For TTY, the CDP denodulation function is omtted and the bit rate
clock is at 1200 Hz, which occurs from alternating between the two
reference clocks. The result is multiple sanpling of the TTY having
a maxi mum baud rate of 150.

1-6
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(2) Receive Function. The receive function uses the sane fre-
quency references as in the transmit function. A strobe fromthe
controller resets the receive elastic store to mdpoint. A phase
conparator detects elastic store greater or less than half full to
deci de which frequency to use. The bit rate clock is obtained by
dividing down the selected reference frequency.

RECEIVE FUNCTION BLOCK DIAGRAM

IIOFFII
SELECTED
TO BITE CIRCUITS
CHANNEL
T NRZ INTERFACE
RECEIVE DATA SATin CONDITIONED
DATA ' DIPHASE
BUS RECENVE CONDITIONED oR
ELASTIC
STORE DIPHASE ey
. > ¢ MOD
' A
WRITE WRITE READ
CLOCK | TIMING TIMING
RECEIVE PORT
TIMING
DESTUFF PHASE READ
DESTUFF LOGIC COMPARATOR cLock
COMMAND _____
BUS l

RATE SELECT RECEIVE
& PHASE

REFERENCE LOCKED
FREQUENCIES LOOP

PORT ‘T

STROBE
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b. FSK Data Channel Mdule (20A3). The FSK Data Channel nodul e
provides fromone to twelve of the TDDM channel interfaces. The
Interface (analog) is phase coherent as follows:

Modul ator Qutput- 1232.5 and 1317.5 Hz nomi nal carrier
frequenci es, +1 dBm nom nal bal anced
out put, 600 ohns. Rates from 0-150 b/s.

(See[table I-1.)

Denmodul ator I nput- 1232.5 and 1317.5 Hz nom nal, 600 ohns
nom nal bal anced input. Rates from 0-150 Db/s.

(See [fable 1-2.)

FSK TTY signals are conpatible with the TH 22/ TG term nal operating
via up to five mles of cable. The FSK Data Channel nodule converts
FSK signals into the equivalent of full-baud NRZ TTY data signals.
These signals are multiple-sanmpled at 1200 Hz and nultiplexed into
the TDDM data stream the sanme as CDP TTY signals. Internal
interfaces are as shown in

(1) FSK Denpdul ator. The FSK denodul ator comnbines a bipol ar

conparator wth a monolithic phase-locked loop to recover TTY from
the binary FMed carrier. The XR2211 phase-|ocked | oop denodul at or

| C phase |ocks a self-contained Voltage Controlled Gscillator (VCO
to the FSK carrier frequency, the control voltage of which is
filtered and sliced to recover the data.

The incomng FSK signal, ranging from+4 dBmto -30 dBm is
coupl ed through a surge arrestor to a low pass filter-attenuator.
This filter reduces out-of-band noise and transients before the
signal is center-sliced in a voltage conparator. A cutoff frequency
of 100 kHz satisfies the input inpedance requirenent of 600 ohns
+10, -20 percent. The surge arrestor, |ow pass filter-attenuator
and vol tage conparator are all balanced (to ground) to obtain 226
dB common node rejection. Signals within the clanmp linits of the
surge arrestors (x8 volts) are scaled by the attenuator to be
mai ntained within the operating range of the voltage conparator.
The output of the conparator is also scaled and ac-coupled to
interface with the phase-locked loop IC. The VCO used in the
emtter-coupled nulti-vibrator uses tenperature-conpensated
current-source charging and discharging paths. Square waves and
900 phased linear triangular waves are simultaneously 8enerated in
the conpl ex VCO structure. The VCO squarewave output drives the
mai n phase detector in phase with the incomng carrier, as
mai ntai ned by the phase detector error voltage.

The loop is set up as a second order type 1 loop. The |oop
bandw dth is about 350 Hz, and the danping is about 0.8. These
Baraneters allow fast slew ng capability of the loop with m ninal

ias distortion of the data up to 150 b/s without making the | oop
overly sensitive to noise. The noise performance of this async-
hr onous sKsten1can be inmproved by using a |lower cutoff receive
filter (the loop bandw dth is the receive filter), but with this,
I ntersynbol interference and bias distortion increase.

1-10
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A second order |ow pass filter, external to the loop, is used to
filter the control voltage for data extraction, thus ﬁroviding good
carrier rejection (the carrier anplitude is quite high and woul d
produceFLitter with only a single pole filter). This filter cutoff
of 300 is for carrier rejection since nost of the noise filtering
I's done by the main loop filter.

The data filter output is sliced wth an internally-referenced
conparator with some hysteresis to renove any remaining carrier
conponents. The sliced data is gated off the nodule wth the
channel select and transmt strobe inputs as shown. The data out put
(RDX on the block diagram) is an open collector gate. Gating |ogic
s CMOS and LSTTL.

The phase-locked |oop (PLL) contains a second phase conparator and
additional circuitry which are used to detect an out-of-Iock
condition for a BITE signal. This signal is gated with a
“no-carrier present” si%nal to inhibit a fault output when the FSK
input is not present. he carrier detection circuitry is a
rectifying level sensor with a threshold at -20 dBm ~ The absence of
a carrier or an out-of-lock condition also inhibits data (produces a
steady mark) to the denodul ator out put.

(2) ESK Modul ator. The FSK modul ator circuitry conbines
| ow- power SCHOTTKY and |inear integrated circuits for an optimm
speed- power bal ance. The data switched divider apProach to FSK
signal generation produces carrier frequency stability derived from
a crystal-controlled timng source external to the FSK board.
Qperating the switched divider at a divide of 150 or 160 tines the
carrier rate and allowing the divider to only change ratio
synchronous with the timng input assures phase coherency and very
low jitter. SYnchronous operation is acconplished by ret|n1ng_the
data with the 197.4125 kHz clock and wiring the progranmmble divider
to only enable the preset inputs when the "end of count” pul se
occurs.

The output of the programmable divider is then divided by ten in a
Johnson decade counter. The divide ratios and clock frequency
conbine to produce a mninal-hardware divide chain with carrier
frequencies less than 0.2 Hz fromthe nomnal 1232.5 and 1317.5 Hz.

The Johnson Counter produces five phases at the nom nal carrier
frequenci es sinultaneously. Resistors tap the output stages to
produce five weighted current sources which, along with a fixed
current, are summed in an operational anplifier. This forns a
| ow-cost sine wave generator wth suitable output anplitude control
and negligible frequency drift. The result is a sine-wave at nmark
or space frequency with a spectrum and wave shape. The conpl e-
mentary signal required to produce a balanced output is generated in
an inverting, unity gain, operational anplifier. These two signals
are resistively attenuated and further filtered before being trans-
mtted to the surge arrestor and output connector. The FSK signals
produced by this circuitry neasure +1 dBminto 600 ohns wth a high
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TABLE 1-1. MODULAR PERFORMANCE

[tem Requi r ement
Frequency:  Mark 1317.5 3 Hz
Space 1232.5 3 Hz
Qut put Level 0.0 2 dBm (1)
Qut put | npedance 600 ohns +10 -20%
Mar k-t o- Space: o
Amplitude Variation 1 dB
Bias Distortion:
Contribution of Mdul ator (2)
[ nput C ock Requirenent 197. 4125 Hz £. 01% (2)
Accepts duty factors from
10 to 90%

Derived from TH 22 Input Level Requirenent (-22 dBnm and
10 dB Cabl e Loss.

System requirement is 20% Maxi num Bias Distortion for total

TDDM Link. Total Link distortion is 12.5% + Mbdul at or
Distortion for Denodul ator Distortion |ess than 12. 5%
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TABLE 1-2. DEMODULATOR PERFORMANCE

ltem

Requi r ement

Al | owabl e | nput
Carrier Frequencies: Mirk
Space

[ nput | npedance

Longi tudi nal Bal ance

Sensitivity:
BI TE D sconnect ed

Good Carrier Threshold

Noi se Performance

Input Bias Distortion

Contribution of Denpdul ator
(Distortion)

1317.5 +3 Hz
1232.5 +3 Hz

600 +10 -20% from
1 kHz to 2 kHz

26 dB

-12 dBm (1)

-20 dBm

S%/st em operable over 5 mles

of W--16 and 1000 feet of

CX 4566 S/IN = 28 dB cal cul at ed
in this node.

5% Peak
(2)

1-14

Derived from TH 22 Qutput Level

Speci fication and Cable Loss.

S\t/}stem requi rement is 20% Average Bias Distortion for total
TD-1069 Link. Total Link distrotion is 12.5% + Modul at or

Distortion for Denodul ator

Distortion less than 12.5%
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TABLE 1-3. INTERNAL INTERFACES
| NTERFACE SYMBOL TYPE COMVENT
| nput s:

Denodul ator BI TE DBD LSTTL Al'l ows testing of

Di sabl e sensitivity

Recei ve Data Bus VDR LSTTL | nput to FSK nodul at or.
Data sanpled into FSK card
on positive transition of
CHSn, when RSTROBE is
hi gh.

Recei ve Strobe STBR LSTTL Recei ve data timng bus,
32 kHz active |ow

Transmit Strobe STBS LSTTL Transmit data timng bus,
32 kHz active |ow

Channel Sel ect CHSh LSTTL One of twelve lines, 1200
Hz negative going pul se
wi thin RSTROBE and XSTROBE
pul ses, at md-bit of VDR
and RDX.

FSK Tim ng Bus FSKT LSTTL [ nput port for 197.4125
kHz £.01% pul se train.

LED | nput LED CHh N A Requires 20 mA sink
current.

Qut put s:
Transmt Data Bus | RDX agc Qut put of FSK denodu-

lator. Active (on-line
when channel select an
XSTROBE inputs are | ow.
Presents steady mark if
| oop is out of lock or FSK
input is below -20 dBm
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TABLE 1-3. INTERNAL INTERFACES (Continued)

| NTERFACE SYMBOL TYPE COMVENT

Qut puts: (Continued)

Channel Sel ect CHSnSW N A Junpered to CHSh.

Switch Allows control to detect
when no channel card is
present.

FSK Bus FSK acC Goes | ow when channel is
polled to indicate
presence of FSK card.

Channel Fail CHNF LSTTL BI TE Summary of Board
Faults.  External
equi pmrent faults are
inhibited. Active high.

1-16
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side frequency (normal marking) of 1316.83 Hz 0.2 Hz. The carrier

exhibits about 5 percent THD, and the output |evel between mark and

space is less than 0.5 dB. The mark-to-space and space-to-nark

?lstortion contributed by the conplete nmodulator-filter is less than
percent.

Preceding the FSK nodulator is a latch which extracts data from
the receive data bus (WR) input port of the board. Data is sanpled
on the positive transition of receive strobe (STBR) when the channel
select line is |ow

The transmitted carrier is nonitored with a full wave rectifying
| evel detector with a threshold at -20 dBm The output of the
detector (MDD FAIL) is ORd with the denodul ator BITE signal and
exits fromthe board as a sunmary al arm

c. FSK Conpatibility. Wien one TDDM unit has a FSK Data Channel
modul e in one channel and another has a Digital Data Channel nodul e

in the same nunbered channel, conpatibility between the two units
nmust be provided. Through the use of dummy stuffing, erroneous

error conditions are prevented from occuring in the receive path of
the Digital Data Channel Card.

By generating a dummy stuff request signal in the transmt side of
the FSK Data Channel, at the appropriate rate, elastic store
overflow conditions will not occur. The transmt side is that part
of the data channel nodul e which processes data from the channel
side input to be nultiplexed into the group transmt signal.

The highest rate that the NRZ TTY signal can be sanpled by the FSK
Channel nodule is as follows:

(1) 1200 Hz + 781.6 ppm + 30 ppm = 1200. 974 Hz
Where 1200 Hz + 781.6 ppmis the minimal internal rate selected
i iU RTErnaT osci | [tor offeet. o o0 Pematiows for
At the receiving TDDM with a Digital Channel Mdule tracking the
TTY signal, if the internal oscillator should be at a worst-case 30

pﬁﬁ]below nom nal frequency, then the maxinumrate that the digita
phase-| ocked | oop (PLL) can reach is:

(2) (307,233 Hz = 30 ppm 256 = 1200.0929 Hz
The mninumrequired stuff rate, then, is:
(1) - (2) = 0.8811 Hz
A stuff rate of 0.926 Hz has been selected, and must now be

anal yzed for proper operation at the other worst-case conbination of
clock tolerances; i.e. when the transmit TDDM is 30 ppm |ow and the
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receiving TDDMis 30 ppm high. The 1200 Hz sanpling clock is then:
(3) 1200 Hz + (781.6 - 30) ppm = 1200.902 Hz.

At the receiving TDDM the lowest rate that the digital PLL can
track is:

(4) (307,167 Hz + 30 ppm) 256 = 1199.90709 Hz.
Conparing (3) and (4), and (3) - (4) = 0.99491 Hz.

The selected fixed stuff rate of 0.926 Hz for the FSK Data Channe
Module will work for all conbinations of oscillator tolerances at
the transmt and receive ends. The overhead control channel fornat,
for stuff/destuff command capability, allows for approximtely three
stuff conmands per second for each internal 600 bps channel (or 6
stuffs per second for a 1200 bps data input). A fixed stuff rate of
one per second is suited to the FSK Data Channel nodul e.

1-13. OVERVOLTAGE ABSORBER (20A8)

The Overvol tage Absorber nodul e (20A8) provides input surge
protection for all 12 channels and group MUX traffic. Fast-
aval anche type bipolar diodes are used to shunt fast risetine surge
currents to %;ound. The nodul e al so enpl oys 4700 pF shunt

capacitors (Cl through C52) from each |ine to ground for EM/EMC
em ssions control. | channel and MJUX/DEMJX pairs are routed from

the chassis rear connectors to their location in the backpl ane,
using shielded twi sted pair cables, where they are bridged by
transi ent suppressors. The CNervoitage Absorber nodule 'is
captivated to prevent accidental renoval. Renoval and securing
procedures for the Overvoltage Absorber nodule are described in
TM 11-5805-638-12.

1-14. COMMON CONTROL (20A5/20A6)
~The purpose of the Common Control is to derive timng fromthe
Di gi tal ock Pulse Generator (DCPG nmodule (20A4) and provide
signals to the 12 channel nodules which will nultiplex and _
denul tiplex the 32 kHz group transmt and receive digital traffic.
The Common Control performs functions which fall into the follow ng
five categories:

. Transmt Miltiplexing

. Receive Denultiplexing

. Frame Synchronization

« Automatic Channel Assignnent (ACA)

« Built-in Test Equipnment (P

1-18
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OVERVOLTAGE ABSORBER MODULE (20A8)
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The logic for the Common Control is contained on two printed
W ring boards SPMB’S)Z The Digital Controller (20A5) and The
Al arm Menory (20A6). The follow ng block diagramillustrates the
relationship of the functional blocks, of both nodules, in a nanner
showi ng the overall control subsystem The diagramindicates the
functional partitioning on the two boards.

The Digital Controller nmodule perforns all of the Common Contr ol
functions. The Alarm Menory nodul e contains the control codes and
random access nenory (RAM used by the Digital Controller. The
logic for the BITE and alarm functions is contained in the
Al arm Menmory  nodul e.

The Alarm Menory nodul e provides a programmed digital sequencer
whi ch executes a series of instructions according to specific tasks
to be performed. The heart of the digital sequencer is the Program
Mermory which supplies a series of digital codes to supporting |ogic
elements. The logic elements are then able to execute algorithns in
a manner which multiplexes and demultiplexes the 32 kHz digital
group traffic. The Executive Routine of the digital sequencer
perfornms a systematic acquisition of inputs in a polling sequence
whi ch determnes the task to be performed at any given tine.

The Common Control operates in three principal nodes: 1) Power-up
2) Normal, and 3) Automatic Channel Assignnent ﬂf«)».. In the
Power -up nmode, the Common Control initializes those internal
registers requiring known starting states or which mght be
adversely affected by a power interruption of 0.5 seconds or nore.
Once initialized, the ACA algorithmis performed. At this point the
Normal node is entered during which the transmt nultiplex, receive
denul tiplex, franme synchronization and BITE operations are
per f or med. In this node the ALARM ACK/ TEST pushbutton switch (front
panel ) may be.0ﬁerated as a lanp and audible alarmtest wthout
interfering with nornal operation. Wen the operator wi shes to nake
a channel rate change, the ASSIGN pushbutton is activated which
begins the ACA node (ACA algorithm perforned). After this operation
the Conmmon Control returns to the Nornal node.

a. Transmt Miltiplexing. The Common Control supplies strobes to
12 channel nodules. This causes one of the 12 data_sources to be
gated onto a single open-collector group MIX bus. The group MJX bus
I's then accepted by the Common Control where overhead bits are
inserted and the conbined MJX streamis conditioned di phase (CDP)
modul ated before transm ssion.

A framng format is generated when the Common Control monitors the
32 kHz group transmt clock. The Common Control then |ogical
deci des whi ch channel or overhead bit is to be gated into the
stream of any given time slot. The overhead format occupies fixed
time slots in the framng format, and its purpose is to synchronize
receive TDDM to the exact time slot and frame count of the transmt
TODM It also identifies the absence or presence of a stuff bit.
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32.0 KB/S DATA FORMAT

SUBFRAME 0 =l<
=53 BITS

SUBFRAME 1 >l
53 BITS ]

SUBFRAME 2
=54 BITS. 53 BITS EVERY
8TH MIDFRAME

OVERHEAD BIT-9 PER MIDFRAME

FILL BIT- THE FILL BIT OF EVERY 8TH

16TH 24TH 32ND 4QTH 48TH S6TH & 64TH
MIDFRAME IS MISSING

I MIDFRAME = 160 BITS

0 J1]_[10fon]12] [18Jono] " [s0]ons2] [s2 ][0 | [topr12] _fisonl0] " [s0]orfsz] _[62][0 ] [to[or[1z] [18]orfeo] P2 [m] [s0[oH52] [e1]]

64 MIDFRAMES = MULTIFRAME = 10,232 BITS

NOTE:

OVERHEAD FORMAT

RE REMOVED FROM EVERY SUBFRAME.
IME SLOT 43 1S REMOVED FROM EVERY
UBFRAME 0 AND SUBFRAME 1.

»n—3>—

DESTUFF COMMAND SHORT STUFF COMMAND SHORT
N SYNC S SYNC
lofrfo]l [T J]T] LD TTTTT]
\—V__/ \_‘ﬂ/_‘—/
MIDFRAME NUMBER COMPLEMENT OF

MIDFRAME NUMBER

IME SLOTS 7, 15, 23, 27, 31, 39, 47, 55, 59 AND 63.
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Ceneration of the specified format inplies maintenance of three
binary counters: the six-bit Time Slot Counter (TSC), the two-bit
Subfranme Counter (SFC) and the six-bit Mdframe Counter (MC).
Wienever the ACA algorithmis performed (pafa I-14,dl).a four-bit
Time Slot (TS) code is deposited into 192 consecutive nmenory
| ocations (tine slot file). The TSC/ SFC refers to these |ocations
in seguence as each edge of the 32 kHz transmt clock is sensed.
The TSC/ SFC is maintained by the transmt sequence in a single
menory |location and the MFC in a second |location. Once the 32 kHz
sensor is reset by the transmt sequence, the TSC/ SFC is increnented
and the view TSC/ SFC nunber is used to access the tine slot file.
The resultin? TS code directs the transmt sequence to a specific
?pF{ation before generating the group strobe. The TS coding is as

ol | ows:

TS CODE DEFI NI TI ON
VEB LSB RESET CODE
00 00 CHANNEL 1
00 01
00 10
00 11
01 00
01 01
01 10
01 11
10 01
10 10
10 11
11 00 CHANNEL 12

11 01 SKI P

11 10 FI LL

11 11 OVERHEAD ( OH)

In general, the decode of the TSC/ SFC counters will determne
whi ch source is to be gated onto the MJUX stream for any given tine
slot. If channel data is to be gated, the Common Control generates
a conmbi nation of two strobes (group strobe) to the channel cards.
One strobe defines one discrete channel of the 12 possible
channels. The second strobe identifies the strobe as being the
transmt MJUX function. Wien an overhead bit is to be generated, the
channel strobes are automatically wthheld.

The Common Control generates stuff conmmands to the individual
channel nmodules. A stuff conmand is a control sent with the two
previously mentioned strobes. It causes a channel to gate the same
data generated during its prior channel time slot.

NOTE

Stuff bits are used to control the data transfer
rate. To prevent the read clock from running

past the wite clock, the outputs are conpared by
a cl ock conparator (se).
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STUFFING MEANS THAT EXTRA TIME SLOTS ARE ADDED TO INCOMING
BIT STREAMS (AS NEEDED) TO RAISE THEIR BIT RATES TO A FIXED
MULTIPLEXING RATE. SINCE THESE TIME SLOTS CONTAIN NO INFOR-

MATION, THEY MUST BE REMOVED (DESTUFFED) AFTER THE SIGNALS
ARE SEPARATED (DEMULTIPLEXED).

INCOMING DATA

STUFFED DATA

STUFF SLOT STUFF SLOT
- -
P |

—J 1 | L

DESTUFFED DATA

STUFF STUFF '
SLOT SLOT

DESYNCHRONIZED DATA

A PHASE-LOCKED LOOP RESTORES THE DATA (DESYNCHRONIZES) TO ITS
ORIGINAL STATE AFTER STUFFED SLOTS HAVE BEEN REMOVED.
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The stuff command is sent to bring about a stuff request on the
single open-collector Stuff Request Bus. It is gated onto the bus
by a channel nodule, during one of its allocated tine slots, indica-
ting that the channel elastic storage is about to becone enpty.

The Common Control generates the overhead (OH) format in a
specific manner so that the stuff bit is recognized at a renote
receive TDDM  Wen the MFC equals TSC for the requesting channel
the six bits of the MFC are sent (in conplenent form in the |ong
sync code overhead format. Also, the control bit of the overhead
format is sent as a logic 1. Together with the generation of a
stuff command, in the next mdframe, the resulting stuff bit is
transnmitted. Restuffing at the renote end is then a nmatter of: 1)
determ ning when the received MFC in the overhead format appears in
conpl emented form and 2) wthholding the appropriate timng strobe
during the follow ng m dfrane.

The overhead channel occupies tine slots 11, 19, and 51 (see[page
[1-21) of the subframe. Channel allocations of the data fornmat are
based on the coding of channels and time slots. Channel nunbers O
through 49 are available for assignment to the 24 ports. Channels
50, 51 and 52 are permanently assigned to the overhead channel.
Channel s 54 through 63 are not use see). Channel 53 is
used about every third mdframe to obtain division of the 32 kb/s
total data rate to the desired channel data rate. Channel nunbers
are made to correspond to time slot numbers. By representing the
nunbers in binary and reversing them so that the nost significant
bit (MSB) of a channel nunber Is also the least significant bit
(LSB) of the corresponding tine slot nunber. The tinme slot numbers
refer to the sequence by which the tine slots are assigned.

There are three subframes per midframe, and 64 mdfranes per nulti-
frame (0 through 63). The third subfrane in each mdfrane has 54
bit periods %except for 31 and 63). The other subfranes have 53 bit
periods. Subfrane lengths are varied by skiﬁping tine slot 43 as
required. This adjusts the data rate of each channel to 600.46896
bls. To elimnate a fourth subfrane, the last location of the third
subframe contains a reset code which causes the TSC/SFC to reset.

If a channel data bit is to be generated, the Common Control
supplies a transmt strobe fromthe Conmmand Strobe Generator and one
of 12 discrete channel strobes fromthe Qutput Distributor. The
appl i cabl e channel card then gates its data onto the external open
collector group transmt bus (RDX). |If an overhead data bit is to
be generated, the appropriate bit is obtained internally within the
Common Control. RDX data and overhead (OH) data are then nulti-
pl exed together and applied to the Conditioned D phase Mdul ator
prior to transm ssion (see block diagram

b. Receive Demultiplexing. Receive denultiplexin% Is the reverse
process of transmt nultiplexing and requires that the destination
of data fromthe 32 kHz group DEMJUX data stream be determ ned for
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each tine slot. In order to do this the Comon Control performs
frame synchroni zation, a process which aligns the local timng
counters (TSC, SFC, and M-C) according to the received overhead
format within the DEMUX data stream ~ Once frame synchronization has
been achi eved, the Common Control decodes the TSC/ SFC for each
period of the 32 kHz group receive clock and provides a comnbination
of two strobes to the channel nodules (20A2, 20A3). The first
strobe defines one discrete channel of the 12 possible channels.

The second strobe identifies the strobe as being the receive
function. Wen an overhead bit time occurs, the channel strobes are
automatically w thheld.

Destuff commands are used for the receive function. The destuff
operation is acconplished bK wi t hhol di ng the previously nentioned
two strobes, which causes the stuffed bit to be ignored by the
apPrOpriate channel nodule. Restuffing occurs during the mdframe
followng the one in which the six bits of the MFC of the overhead
format (LONG SYNC CODE) are received in conplenent form

The receive sequence is entered each tinme a new edge of the 32 kHz
receive clock is sensed. Receive processing includes frame
Rénchronization whi ch consists of aligning the local TSC, SFC and

C, according to the sync format received fromthe DEMJX data
stream Time slot codes, which direct data to the appropriate
channel s, are generated by accessing the data nenory. The
distinction between the Transmt and Receive access is separate tine
sl ot and subframe counters. The TSC/SFC is increnented for each 32
kHz receive clock in the same manner as in the Transmt Function.

The operating program of the digital sequencer nonitors each
transition of the 32 kHz group-receive clock and determ nes which
channel data bit or overhead data bit was received fromthe
denodul ated group DEMJX traffic (WDR) by accessing the data menory.
If a channel data bit is received, the operating program supplies a
receive strobe fromthe Comrand Strobe Generator and one of 12
di screte channel strobes fromthe Qutput Distributor. The
appropriate channel nodule then gates data fromthe WDR bus into its
receive elastic store. |If an overhead bit was received, the
operating program will store the information for synchronization and
control purposes.

c. Frame Synchronization. Franme synchronization is the process
of aligning the local framng generation to the data format gener-
ated at a remote TDDM and is acconplished in the Conmon Control by
searching for the SHORT SYNC CODE. The short sync code is conprised
of a "0" and "1" in time slots 11 and 19 respectively of subframe O.
Time slot 51 is the stuff/destuff control bit. \Wen this bjt is
"0", no stuffing is indicated and the true formof the MCis
present as the long sync code in bits 11, 19, and 51 of subframes 1
and 2. \Wen stuffing is indicated by a logic 1 in the stuff/destuff
control bit, the mdframe nunber is presented in conplenented form
in the long sync code. The six-bit nidframe number proceeds in
straight binary fashion to synchronize the |local MC
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Frame synchronization and bit count integrity are acconplished
within 300 nmsec 90 percent of the tine follow ng the application of
a signal to the DEMJX input.

d.  Autommtic Channel Assignment (ACA). Automatic Channel
Assignnment (ACA) 1s a method of allocating tine slots, for a tine
division nultiplexer, to evenly distribute sanpling of_an¥
particular channel. The benefit of even distribution is that format

Jitter and elastic storage are mnimzed at the channel |evel.

The ACA algorithm as it applies to the Common Control, is
perforned in the follow ng manner under power-up or an
operator-initiated rate change.

1) Three-bit rate code for each channel is acquired by strobing
each of the 12 thunmbwheels, one at a tine.

2) Channels are systematically sorted and assigned, according
to data rate, with the highest rates being assigned first.
In the case of the 9.6 kbps channel, the 16 tinme slot
nunbers are obtained by reversing the bit si%gificance of
bi nary nunbers 0 through 15. The Time Sl ot art shows that
the appropriate time slot nunbers are: 0, 32, 16, 48, 8, 40,
24, 56, 4, 36, 20, 52, 12, 44, 28 and 60. [f the next
channel was also a 9.6 kbps rate, the binary nunbers 16
through 31 woul d be reversed. |f the next channel were a
4.8 kbps rate, 8 positions would be required and the binary
nunbers 16 through 23 would be reversed. This process is
continued until the time slots for all 12 channels are
assi gned.

3) A maximum of 50 positions are available for channel time
slot allocations (see Tine Slot Chart). If the accunul ated
channel rates cause assignnents in excess of the 50 posi-
tions, the rate budget of 30 kbps has been exceeded and the
Common Control alerts the operator by lighting the RATE
ALARM [amp. In this case all the slots are unassigned.

The ACA sequence is entered either upon activating the ASSIGN
pushbutton or during power turn-on.

The ACA sequence causes all 12 channel thunbwheel sw tches to be
scanned and then read through the input MJX. The acquired rates are
first examned to determ ne whether or not the aggregate data rate
?rogrannﬁd on the thunmbwheel sw tches exceeds the budget of 30 kbps.

f the budget is exceeded, the channel progranmng is inhibited and
the RATE alarmis activated; if not, systematic channel assignnents
are made and codes for each time slot are deposited into the nenory.
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ACA SEQUENCE BLOCK DIAGRAM

FROM
MAIN SEQUENCE

v

RESET
PORT SCAN
COUNTER

-

INPUT
RATE
CODE

SCANS P'g‘RCREMENT
COMPLETE T SCAN
COUNTER
TOTALIZE
NUMBER
OF
CHANNELS
YES RATE
ALARM
NO

PERFORM SYSTEMATIC
CHANNEL ASSIGNMENTS

FROM LOOK-UP TABLES
(OUTPUT IS CODES FOR
TIME SLOT FILE)

L 2

TO MAIN
SEQUENCE



TIME SLOT CHART

TIME SLOT
- m m ~
[} (4] [+ 4
S R
= Q
POSITION NUMBER 2 55
7~ ~ z we
[+4] [} [o] =0
g A Hoog=
&
wn
ABCDEF ©
f |
000000 0 0 —_—
000001 1 32
000010 2 16 —_—
000011 3 48
000100 4 8 _
000101 5 40
000110 6 24 S
000111 7 56
001000 8 4 _
001001 9 36
001010 10 20 —_
001011 11 52
001100 12 12 —_—
001101 13 44
001110 4 28 —_
001111 15 60
010000 16 2 —_
010001 17 34
010010 18 18 _
010011 19 50 <
010100 20 10 —&
010101 21 42 a
010110 22 26 —
010111 23 58 o
011000 24 6 —_—
011001 25 38 a
011010 26 22 —a
011011 27 54 o
011100 28 14 —_
011101 29 46 Z
011110 30 30 —_
011111 31 62
100000 32 1 _
100001 33 33
100010 34 17 —_
100011 35 49
100100 36 9 _—
100101 37 41
100110 38 25 _
100111 39 57
101000 40 5 —_
101001 41 37
101010 42 21 —_—
101011 43 53
101100 44 13 S
101101 45 45
101110 46 29 —
101111 47 61
110000 48 3
110001 49 35 v
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110010 50 19
110011 51 51 OVERHEAD (3)
110100 52 11
SPAKRE-1/3
110101 53 43 NOT USED-2/3
110110 54 27 '
110111 55 59
111000 56 7
111001 57 39
111010 58 23 NOT
111011 59 55 USED (10)
111100 60 15
111101 61 47
111110 62 31
111111 63 63 v
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The ACA algorithmincorporates the follow ng requirenents:

e Assignments are not made for any channel programed to OFF
posi tion.

e Renoved channel nodule autonatically programmed OFF
e Proper assignment occurs wth up to 11 nodul es renoved.

e TTY subscribers with transm ssion speeds up to 150 bps assigned
a 1200 bps channel rate on MJX data stream

e For FSK nodule, dialed rates other than OFF or TTY are not
assi gnabl e and RATE indicator will flash.

e. Built-in Test Equiprment (BITE). The TDDM uses Built-in Test
Equi pnent (BITE) to nonitor systemnodule failures. The Common
Control circuitry governs the BITE function of the TDDM For a
detail ed description sed¢ paragraph 1-17]

f. Executive Routine. At power up, the Executive Routine
initializes those menory registers requiring known starting states
and then causes the ACA sequence to be entered. At the end of the
ACA sequence the normal polling sequence is entered. The transmt
and receive sensors are tested for logical true condition. Wen
ei t her segsor Is true, the respective-sequence (transmt or receive)
is entered.

INITIALIZATION
ACA
SEQUENCE
MAIN SEQUENCE
RX32 KHz YE RECEIVE
SEI\%SED TO TRANSMIT SEQUENCE
NO
TO ACA SEQUENCE L
YES-
TRANSMIT
TO RECEIVE SEQUENCE
NO

1-30
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1-15. DIGITAL CLOCK PULSE GENERATOR (20A4)

The Digital dock Pulse Generator (DCPG nmodule is one of three
common boards. The DCPG nodule performs all TDDM tim ng functions
and contains the group input and output interface circuits.

Addi tional functions perforned are as follows:

o« GCenerates 10 clock frequencies from0.927 Hz to 9.216 MHz from
a crystal source.

« Regenerates 64 kHz and 32 kHz clocks from a conditioned diphase
(CDP) source at 32 kbps. Regeneration is done with a digital
phase-| ocked | oop (PLL).

« Denpdul ates a conditioned di phase signal into NRZ, 32 kbps.

« Interfaces 32 kbps conditioned diphase data from LSTTL |evels
to a bal anced |ine, and vice versa.

« Provides traffic fault and Bl TE out puts.

a. 9.216 MHz Gscillator. A 9.216 MHz master clock is generated,
by the oscillator, by dividin% a 18.432 MHz by 2 (within the
oscillator nodule). The 9.216 MHz is further divided by 2 to
produce 4.608 MHz.

b. [Edge Detector and Digital PLL. The edge detector detects
changes in receive conditioned diphase (RCDP) and operates as a
phase conparator for the digital phase-locked loop (PLL). The
detector’s output sets the divide ratio of a Progrannable counter to
either 140 or 148. This offsets the R64 kHz frequency to maintain
proper phase between RCDP and R64 kHz. The R32 kHz output is
provi ded by dividing R64 kHz by 2.

c. Channel Reference O ocks. The Channel Reference C ocks
%enerate timng signals H CLK, LOCLK, DELCLK and FSK timng (FSKT).

he H CLK signal is generated by dividing the 9.216 Miz clock by 15
(except by 14 every 1/500.4 seconds). An external signal (15 f)
sets a latch every 1/500.4 seconds. A H latch eventually reaches
the counter presets changing the divide ratio to 14. The LOCLK
operation is simlar except that the preset is changed to 16 every
1/500.4 seconds. DELCLK is obtained by phase conﬂarln H CLK and
LOCLK; the frequency difference equals DELCLK.  The FSK tim ng
(197.398) is derived fromthe 9.216 MHz by counters. Transmt
clocks are obtained either fromthe 4.608 Mz (divide by 144) or
from R64 Mz and R32 kHz depending on the setting of the timng
select switch. The 3.7 Hzand 0.927 Hz (EXT) signals are generated
by dividing DELCLK (66.72 Hz) by 18 and then by 4.
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DIGITAL CLOCK PULSE GENERATOR (20A4) BLOCK DIAGRAM
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o  cLocks FSKT
15 AF t 5 (0.927 HZ) EXT
e —P +72 (:4) - —>
—-h| (+18) 3'7HZ+
18.432 MHZ | 22
9.216MHZ 9.216 MHZ 9.216MHZ
OSCILLATOR
BITE DCPG
4.608 MHZ 4.608MHZ
:2
DS1 —> 4,608MHZ
LED
SDCPGF FAIL R32KHZ
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d. CDP Denodulator. The conditioned di phase denodul at or
processes RCDP into NRZ format using the regenerated R64 kHz for

timng. The denpdul ated data is designated WDOR and is output from
t he board.

NRZ DATA

CONDITIONED DIPHASE DATA

—

6. Goup Interface Grcuit. The Goup Interface Grcuit is used
in conjunction wth the Toopback switch and Bite circuit.

(1) Goup Interface Driver. Logic gates of the G oup
Interface Driver generate a positive and conplenented signal which,
in turn, produces a bal anced signal. Qutput signals of the gates
are rail-to-rail, wthin 30 nV. The absolute |evel reference is the

5V power supply £5 percent.

(2) Goup Interface Receiver. The Goup Receiver has a 40 dB
| ongi tudi nal balance requirenent. The input anplifier operates
linearly as a bal anced to unbal anced converter with a cutoff
frequency of 120 kHz. A single-ended equalizer is used elininating
any 1% capacitors.

f.  Loopback Switch. A two-position |oopback switch is provided
on the DCPG modul e which, when set to ON (up), provides the
follow ng functions:

« Loops the CDP group DEMJX data to the CDP group MJX data.

o Loops the transmt CDP signal to the Wite Data Receive
(WDR) Bus after denodul ating.

. Transmit Cock Selection. Transmt timng can either be
generated internally tfromthe crystal oscillator or derived fromthe
roup DEMUX data. A two-position junper plug is provided on the

G for this reason. The plug positions are |abeled “INT”
(internal) and and “REC’ (received).

h. BITE Circuit. The BITE circuit operates by monitoring seven
critical pornts on the DCPG for activity. This is done by an 8 x 1
mul tiplexer and a counter. The counter-is shifted by activity on
the multiplexer output, changing the multiplexer address.
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1-16. POWER SUPPLY (20A1) BLOCK DIAGRAM DESCRIPTION

There are no conpl ex nmechani cal assenblies in the TDDM Power
suppl y. The power supply circuitry consists of a 1 anpere circuit
breaker (CBlB:S filters (FL1 and FL2), thermal switch (Sl), power
indicators (DSl & DS2), and transformer and regulator circuits. The
115 Vac input is filtered and apBIied to the primary of the
transformer through the circuit breaker (CB1l) and thermal swtch
(S1). Input ac voltage is indicated by the POAER [anp (DS1).
Qut put dc voltage is indicated by the DC QUTPUT indicator (DS2). A
detailed functional block diagram for the TDDM power supply is shown
on the follow ng page. Schematics are provided in the back of this
manual (see[FO-1 and[FO2)

a. Voltage Requl ation. The TDDM Power Supply provides dc
operating voltages to the chassis and nodules. Voltage regul ation
i's acconplished by controlling the current flow to the primary of
transformer T1. The Power Supply converts the input 115 Vac into
three regulated dc voltages: +12 V, -12 V, +5 V. These three dc
volta%es are used to operate the Control, Timng and Data nodul es,
and the Switch Assenbly

b. Dc Qutputs. There are three secondary wi ndings on the
transformer.  The +12 V_secondaéélprovides l ow vol tage (27 Vat)
which is fullwave rectified by and CR2 and filtered by capacitor
C2. The resulting unregul ated +20 Vdc is used as the positive
auxiliary voltage and is applied through the pass transistor (Ql)
which controls the current through it to maintain a constant +12 V
output. This +12 V output is passed through a current sense
resistor (R57) and is then filtered by the output capacitor (C9)
before going to the Pl output pins. The IC regulator (21) uses the
+12 V as a neans of controlling and regulating the output. The
overvol tage sense (Z6D) uses the +12 V to cause crowbar (CR8) to
turn on if the output goes too high. The undervoltage sense (Z5D)
uses it to turn off the lanp driver (@) which turns off the dc
output light (DS2) should the output go too |ow

The -12 V regulator circuit is identical to the +12 V circuit
except for the follow ng:

« The positive output line is grounded and the negative line is
the output (-12 V).

. The divider resistors R49, R51, R48 and RS0 are reversed due to
the negative voltage.

. CR15 is changed to a 12 V zener. It is referenced to the
negative 12 V output instead of ground.
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The +5 V regulator circuit uses the third secondary output. Here
the low voltage output is rectified by CRS and CR6 and filtered by
inductor L1 and capacitor C4 to approxi mately +7 Vdc. This
filtered, unregulated dc voltage 1s applied through a transient
protecting inductor to the pass transistor (@) collector which
controls the current to maintain a constant +5 V output voltage.
The current fromthe B emtter passes through the parallel current

sense resistors (R29, R30) to the output capacitor fcnl) and to the
P1 output pins. The +5 V regulator circuit uses voltage from

+'AUX for power since it is higher than the +5 V unregul ated dc.

To provide the negative auxiliary voltage (-V,), the +5 V
secondary is aﬁplied to rectifiers CR7 and CRL7 and capacitor filter
C5. As wth the +12 V secondary, the +5 V secondary uses

overvol tage and undervoltage circuits for protection against too

hi gh or too | ow outputs.

1-17. BUILT-IN TEST EQUIPMENT (BITE) DESCRIPTION

The TDDM uses Built-in_Test Equipnent (BITE) to indicate system
and/or nmodule failure. The BITE indicators consist of the
Functional (FCTN), Traffic_gTRFC) and Rate Overl oad (RATE? | anps,
and an audible alarm Additional, each nodule has a fault |anmp
(LED) that lights red to indicate a failure on the nodule. The
digital nature of the equiﬁnEnt demands the use of nonitors to make
go-no-go decisions as to the ogeratlng condition of that portion of
the circuit being nonitored. hese nonitors are provided along the
traffic signal path of the TDDM and are used to check for externa
| oss of traffic signals and internal circuit failures. The Common
Control circuitry governs the BITE function of the TDDM (see
Common” Control).

a. Traffic Failure Qperation. The receive data signal is
nonitored by the receive trafific nonitor circuit. The output signal
of the monitor circuit is aPpIied to the fault sunmmary | ogic through
a delay circuit to prevent false alarms froma nomentary fault
condition. Wwen a traffic failure occurs, the TRFC lanp lights and
t he audi bl e al ar m sounds. Pressing the ALARM ACK/ TEST pushbutton
sends a signal to the fault summary |ogic which silences the audible
alarm (the TRFC | anp remains |ighted). = Wen the traffic signal is
restored, the audible alarm sounds again and the ALARM ACK/ TEST
pushbutton must be pressed again to silence it. The fault summary
logic interlocks traffic and functional failure signal logic

rocessing so only the TRFC lanmp lights if both traffic and
unctional failures occur at the same tine.
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BITE FUNCTIONAL BLOCK DIAGRAM
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b. Functional Fault Qperation. The BITE circuitry on the Digital
Dat a Channel (20AZ) FSK Data Channel (20A3) Digital O ock Pulse
Cenerator (20A4) nodul es, and the power supply provides a
self-nonitoring capability.

Wien a fault is detected, a fault signal is sent to the Conmon
Control Subsystem (20A5/20A6). The Common Control then performs a
self-test to assure that a fault exists in the nodule providing the

fault signal. If a fault does exist, an error signal Is sent by the
Common Control to the LED on the fault% modul e. he error signal
lights the appropriate LED, sets off the audible alarm and lights

the ALARMS indicator(s). There is a two-second delay introduced
between fault detection and alarm activation to avoid false alarns
caused by monentary failures.

When an error condition is corrected, the Common Control auto-
matical |y causes all indications and drive signals to return to a
normal state.

c. Reset Function. Wen a functional failure occurs, the FCTN
| anp |1 ghts and the audible alarm sounds. pressing the ALARM
ACK/ TEST pushbutton silences the audible alarm (the FCTN |anp
remains lit). Pressing the ALARM ACK/ TEST button again then steps
all counters associated with 1st-level activity scanners, so the
counter that stopped is stepped to the next input. It then cycles
normal and will stop again when the scan cycle returns to the failed
signal; it will stop sooner at another point if two faults exist.
The audi bl e al arm sounds again and can be silenced by pressing the
ALARM ACK/ TEST pushbutton. = The FCTN lanp remains |lighted untrl the
fault is corrected because the functional failure indication is
stored in the Memory Al arm (20A6) nodule. This capability of
restarting a stoned activity detector allows a nore thorough and
positive check of synptons by allow ng the operator to determne
whet her nmore than one signal failed or whether the first failure
indication was a result of the failure of another signal.

In some instances, several nodules not having functional faults
may give a fault indication as a result of a fault on one nodule.
When this occurs, the reset function provides the nmeans of deter-
mning which nodule is the real source of the failure. Pressing the
ALARM ACK/ TEST pushbutton, after the fault alarm sounds, silences
the alarm pressing it again restarts the fault scan cycle. If only
one module I1s involved in the failure: upon restart, the fault scan
cycle will continue until it returns to the failed nodule and it
w sth aﬁa|n. If nmore than one nodule is involved the fault scan
cycle will halt sooner.

34
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1-18. SWITCH ASSEMBLY (20A7)

The Switch Assenbly consists of 12 thunbwheel (rate/node)
slvmtches, three alarm | anps, two pushbutton swi tches and an audible
al arm

() 2047 SWITCH & ASSEMBLY S /— ALARMS — e
RATE FCTN  TRFC
CHAN1 2 3 ¢ 5 6 7 8 9 10 1 12

—— ] | = ©
0HOHOHOH 0H O o:oaJ 0HOH OH 0F

1T

8 7~ =
A — — lo (\\ /@
'/ {/
POSN 0 ] 2 3 4 5 é 7 AS L
RATE JOFFITTY] 0.6] 1.2} 2.4 4.8] 9.6|OFF
&t %) 2 ) ACK/TEST

a.  Thunbwheel Switches. The Switch Assenbly thunbwheel switch is
a printed circuit rotary type switch. Each swtch uses three
isolation diodes to prevent coding interference fromthe other
unsel ect ed t hunbwheels. The positions dialed on the 12 thunbwheel
swi tches are encoded onto a 3-bit bus and buffered by the DCPG
card. This allows the Common Control to read the selected data
rates. Buffered output codes are defined as foll ows:

Dial Position Rate Kb/s

C
u.y)
c
wn

V Bus W Bu

wn

= Q
T

—

—

=

N IR WN O
ORNROR
OO MNOIN

[ PG Y Yo Y )

PO OoOOROR

OCDOORFRPRFRPPFPOO

The contacts of the selected thunbwheel cause the appropriate rate
code to appear on the 3-bit bus through the isolation diodes. Al
“ones” neans an 8gen circuit, i.e., channel nodule is mssing, and
Is the same as “OFF".
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SWITCH ASSEMBLY (20A7) SCHEMATIC DIAGRAM
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bh. Alarm Lanps. The three indicator |anps, |ocated on the ALARMS
Esee bel O\I\? portion of the Swtch Assenbl%/, are: RATE, FCTN
functional), and TRFC (traffic). Wen a fault occurs either the
TRFC or FCTN lanmp will light. Data rates are exam ned through the
Common Control circuit to determ ne whether or not the rate
progranmed on the thunbwheel sw tches exceeds 30 kbps. I f exceeded,
channel programming is inhibited and the RATE lanp I1s activated.

c. Pushbutton Switches. Below the three ALARM | anps are the
ASSI GN and ALARM ACKI TEST pushbutton switches. Wen channel rates
are selected by the thunbwheel sw tches, the ASSIGN pushbutton
switch nust then be pressed to activate the channels. The ALARM
ACK/ TEST pushbutton is used to test the three indicator |anps and
nmodul e fault indicators. Wen depressed, all lanps should light if
no fault exists. It is also used to silence the audible alarm after
the fault has been corrected.

d. Audible Alarm The audible alarm assenbly is not visible when
the Switch Assenbly is in place on the TDDM Wth the Switch
Assenbly renoved fromthe chassis, the audible alarmis |ocated on
the al armconnector bracket (see below) imediately behind the
indicator lanps. The alarmactivates during a fault situation.

Wen the fault is corrected it sounds again until the ALARM
ACK/ TEST pushbutton is pressed.

ALARM-CONNECTOR BRACKET

ALARM
CONNECTOR

BRACKET AUDIBLE ALARM

CONNECTOR
RECEPTACLE

@
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ALARM | NDI CATOR REASON FOR ALARM
Rate Overl oad Red Light Progranmmed data rates over-
exceed (RATE) | oad exceeded 30 kbs, or ms-
assignnent of sw tches asso-
ciated with FSK channels.
Funct i onal Red Li ght Fault in any one of the PWB's
(FCTN) or in the power supply.
Traffic Red Light Lack of activity at the DEMJX
(TRFC) I nput with respect to the ex-
pected 32 kb/s conditioned
di phase si gnal
PWB Faul t Light Emtting Diodes Located on each nodule, wth-
( Red) in the main franme, indicating
a fault condition on that
assenmbly.  These can only be
seen when the card nest
cover is renoved.
Audible Alarm Solid State I ndi cates by sound any or all

Auditory Device

ALARMS
— —_—

RATE FCTN TRFC

ALARM
ACK/TEST

ASSIGN

LED
FAULT
INDICATORS

(CARD NEST
COVER REMOVED)

1-46

of the above nmal functions,
except

rate al arm

ALARMS
INDICATORS

\\\\\\‘
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ALARM
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CHAPTER 2
DIRECT SUPPORT MAINTENANCE

Page Page
Renoval and Repl acenent Test Point Chart . . . . . . . .. [Z-8
Procedures . . . . . . . . .[_2-9 Troubleshooting Aids . . . [Z2-Z
Repair Parts, Tools and
Test Equiprent . . . . . . . [2-1 Troubleshooting Chart . . [Z-3
Scope . . ... 2-1  Troubl eshooting Infor-
Synpt om | ndex e L 2-3 mtion . . . . . . . . ... 2-2]

Section I. GENERAL INFORMATION

2-1. SCOPE
This chapter covers direct support troubleshooting, maintenance
and test procedures for the TDDM  Section | lists the tools and

test equipnment necessary to perform direct support nanitenance.
Troubl eshooting and test procedures are described in Section II;
mai nt enance procedures are covered in Section III.

2-2. REPAIR PARTS, TOOLS AND TEST EQUIPMENT

$ep|air Pé;ll’tSi Refer 1o TMlel-SSOS-%SﬁOES% — T | i oo i
ool s and test equipment: Refer to -5805-638-12, _emx B_for]a conplete listing of tools an
test equi pment rgquipred for test and repair of this eqm\%rren . i !

NATI ONAL STOCK NO.

Tool Kit, Electronic Equipnent TK-101/G 5180- 00- 064- 5178
Tool Kit, Electronic Equipment TK-105/G 5180- 00- 610- 8177

TEST EQUI PMENT
Digital Miltimeter ANUSM 486 with 85 RF probe

Extender Card 4007521 66-PIN (not provided with TDDW
Extender Card 4007522 99-PIN (not provided with TDDV

(FLl77

o [
°
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Section II. TROUBLESHOOTING

2-3. TROUBLESHOOTING INFORMATION

This section supplenments the troubl eshooting procedures found in
the Operator and Organizational Mintenance Manual TM 11-5805-638-12
Di rect support troubleshootin% requires a limted amount of trouble-
shooting since nodules 20A2 through 20A6 and 20A8 are replaced by
organi zati onal maintenance and repaired at depot level. The areas
of responsibility for direct support are as follows:

o Test for defective chassis (20A9) and backplane. Replace if
defective

« Check cable harness assenblies for defects. Replace if
def ecti ve.

o Test Power Supply for defect. Replace if defective.
Location of defective conponents and/or wiring may be acconplished

by follow ng standard continuity and resistance measurenent
procedures, using the appropriate schematics or wring diagrans.

2-4. TROUBLESHOOTING AIDS

Troubl eshooting has three steps: (1) sectionalization, (2)
| ocal i zation, and (3) isolation.

e Sectionalization nmeans tracing the fault to a nodule or
assennly.

e Localization nmeans tracing the fault to a subassenbly within
a nodul e or assenbly.

e Isolation neans pinpointing the specific part or connection
causing the trouble.

PROCEDURES
1. Visual Signs Meter readings, dust, dirt, noisture;
check for |oose parts/connections.
2. Qperate Unit Qperational test (see TM 11-5805-638-12)
3. Charts Use avail abl e troubl eshooting charts. Not

all synptons are listed in charts so use
only as a guide.

4, Test Point Data (See para 2-7)]. Use with troubl eshooting
chart.

2-2
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2-5. SYMPTOM INDEX

Use this index to quickly find procedures in the troubl eshooting
chart.

TROUBLESHOOTI NG SYMPTOM PROCEDURE NO. PAGE

Al arns | ndicator Lit 4 [2-6l

Audi bl e Al arm Soundi ng 4 [2- 6]

DC Qutput Lanp Not Lit 3 [Z-6]

O-Of Switch Trips Of 1 [2-4]

Power Lanp Not Lit 2 [Z2-5
CAUTION

DO NOT connect nor disconnect the ac power cable,
harness cables, or power supply nodul e (20Al)
while the POAER switch on the front of the TDDM
Is set to the ON position.

2-6. TROUBLESHOOTING TABLE

Use the troubl eshooting table to localize and isolate trouble.
The table supplenents the operational checks and may be used in
Cﬁnjunctlop wth the applicable diagrans and/or schematics within
this manual .

WARNING

Dangerous voltages are present in the Power
Supply when 115 Vac is appli ed.

The troubl eshooting table has Ml function, Test or Inspection, and
Corrective Action colums. The Ml function (synmptom) colum is
keyed to the Synptom Index (see pgara. 2-5). To use the chart, read
down the synptom colum of the Troubles ootin% synmpt om | ndex unti |
the condition is found. Locate the item on the Troubl eshooting
Chart and perform the corrective action(s) indicated.

Instructions for tests are provided ifi_paragraph Z-7]
Instructions for renoval and/or replacenent of conponents are
provided in Section I|II, [paragraph Z-8
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TABLE 2-1. TROUBLESHOOTING

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1. |ON~OFF SWITCH
TRIPS OFF

CAUTION
DO NOT HOLD ON-OFF SWITCH IN ON POSITION,

Step 1. Ensure proper voltage to AC Power
Connection (J6).

If multimeter indicates
less than required 115
Vac check power cable
and wall receptacle.
Replace the faulty item,

R
LAl o

[} | O P SR S T N B I W
BN
® 0
N
MULTIMETER
10
J6 =
Step 2. With power removed, check circuit
breaker (CBl) continuity.
If no continuity,
replace Power Supply.
MULTIMETER Tag suspect Power Supply
EN—— and refer to general
(Y 87 CB1 support maintenance.
[N W T U W S U

2-4
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TABLE 2-1. TROUBLESHOOTING (CONTINUED)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

POWER LAMP NOT LIT

>

(>°N Step 1. Ensure that power cable is plugged
@%b into wall receptacle or power
0 source.

If power cable is loose
or out of rphpnfnr1p

& bl
M | or out of receptacle
© plug in and check to see
o ——— that it holds securely
J F [ [ (3 -——:—.m iﬁ plaCéo
 j
Step 2. Check for POWER lamp failure by
CHASSIS replacing the lamp.

e
| _ i LENS
socre (|| D] ) 125,

Step 3. Perform continuity checks on:
circuit breaker (CBl), thermal
switch (Sl), filters (FLl1 & FL2),
and connector (J1).

(3 Y -]
-]
@
©

*h
*

i
"

general support

maintenance and forward
Power Supply for repair.

MULTIMETER

v 1

[rCLLLLLLLLb
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TABLE 2-1. TROUBLESHOOTING (CONTINUED)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

3. | DC QUTPUT LAMP NOT LIT.

Step 1. Replace DC QUTPUT Lanp. SSee
procedure for POWAER | anp.

Step 2. Check dc outputs with multineter.
(366-)

Refer findings to
general support

mai nt enance and forward
power supply for repair.

L

4, | ALARMS | NDI CATOR(S) LIT AND/OR
AUDI BLE ALARM SOUNDI NG ( SEE NOTE).

NOTE

Operational mintenance replaced nodule(s) wth
1t fault indicator(s) but did not correct fault.

Step 1. Wth power off, l[ook for |oose
cabl e harness connecti on.

Ensure that all cable
harness assenmblies are
secure in their

connect ors.

NOTE
The Switch Assenbly harness is secured to the
connector by a screw lock assenbly. Ensure that
both screws have been tightened.

SECLIRING
SCREWS
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TABLE 2-1. TROUBLESHOOTING (CONTINUED)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

(Contd.)

ATTACHED

CAIECINDEK

CARD

N

Step 2.

Step 3.

TDDM

Check cable harnesses (W1 - W5) for
continuity. Replace defective

cable harness (see page’ 2-11). Forward
defective cables to general support
maintenance.

Measure chassis wiring for continuity.
Use PWB Extender ITT DCD 4007521 (66-
pin) or 4007522 (99-pin) as needed.

If chassis is found to be
defective, replace it and
refer findings to depot
maintenance. Forward
defective chassis for
repair. (See Repacking
Instructions in

™ 11-5805-638-12)

BACKPLANE
ASSEMBLY

MULTIMETER

v NS0

LLLtLtLety

P




TM 11-5805-638-34

2-7. TEST POINTS

1. CHASSI'S (20A9)

FLUKE DI G TAL MULTI METER 8030,

CARD EXTENDER, |TT-DCD
4007521, 4007522

No test points

Check for backpl ane and
connector failures

Continuity

2. WRI NG HARNESSES

FLUKE DI G TAL MULTI METER 0830A

No test points Check for faulty Continuity
W re or connector
P/O CONNECT OR STRIP (REAR)
"':
: CHAN, 1-4 CHAN, 5-8 CHAN, 9-12 |
LN N l
: | cueck
1 | CONTINUITY
P/O BACKPLANE ASSEMBLY B 12 N
(B4007525) {- Ty M
R MULTIMETER
XA2 X P .
x;&s X)?)Z XX XX XX XX )&2 x';' /'. ; !‘ j ) T T
EXTENDER 5, 30 LLuLtiLece
r-= ~
| [ ~x
MULTIMETER : N E ! \/bv'/ ~ X
[ |
N\ /t s LJ
l LitLiiiecl N // ( i J6 J5 U4
Ny N y
A

7 \
/ \
CHECK \\ w3
CONTINUITY N

SWITCH ASSEMBLY l

N
~

BACK PLANE PIN #4

S e e m e m o

MULTIMETER

LLLrieny

e —nlal)

~

POWER
SUPPLY
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Section Ill. MAINTENANCE PROCEDURES
2-8. REMOVAL AND REPLACEMENT PROCEDURES

CAUTION

Do not attenpt to renove or replace Power Supply
or cable harnesses while the power cable is
connected to the 115 Vac power source.

CAUTION

During renoval and replacenent, care should be
used to prevent accidental damage to the

equi pnment. Check carefully for |oose hardware
and/ or connecti ons.

Removal procedures at the direct support naintenance |evel consist
of: 1) chassis, and 2? cabl e harness assenblies (W through W)
only. However, to replace the chassis it is necessary to renove al
modul es and assenblies. Mdule and assenbly renoval and repl acenent
procedures are detailed in TM 11-5805-638-12.

a. Chassis Renoval and ReEIacenent. Chassi s replacenent requires
that all nodules (20A2 - , an A8), Switch Assenbly (20A7),
and Power Supply (20Al) be renoved from the defective chassis.

REMOVE
MODULES 20A2-20A6 AND 20A8

« Loosen 12 captive screws around outside edge of front card
nest cover.

. Renove card nest cover.

e Pull outward on nodule extractor and then press down to
separate nodul e from connect or

e Pull module straight out through card guide.

NOTE

The Overvol tage Absorber nmodule (20A8) is secured
by a special bracket |ocking device.

o« Loosen two bracket screws and slide bracket to the right.

2-9
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REPLACE

REPLACE

REMOVE

2-10

| OVERVOLTAGE
ABSORBER (A8)

] BRACKET IN
:(.-- D e SECURED POSITION
) |0
i
§ O[O —--——— SCREWS
BRACKET MOVEMENT
SECURED REMOVAL
POSITION POSITION

Slide the Overvoltage Absorber nodule slowy along card
guide until it engages backpl ane.

Push card extractor up until nodule is secure.

Slide the bracket to the left and tighten both bracket
SCrews.

Slide the other nmodules in along card guides.

Repl ace card nest cover and secure with 12 captive screws.

POWER SUPPLY (20A1)
Set ONOFF Power switch to OFF position

Loosen eight captive screws around outside edge of front of
Power Supply.

Gasp handle and pull Power Supply straight out.

Slide the Power SquI along the chassis guides until rear
connectors engage backpl ane.

Secure Power Supply in chassis by tightening the eight
captive screws.

SWITCH ASSEMBLY (20A7)
Set Power Supply ON OFF Power Switch to OFF position
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e Loosen eight captive screws around outer edge of Switch
Assenbl y.

e Pull Switch Assenbly straight out.

o Loosen two screws (screw |ock assenbly) securing connector
(P7) and di sconnect cabl e harness (\/\13/ of Switch Assenbly.

REPLACE

e Connect cable harness (W) to rear of Switch Assenbly and
secure by tightening two screws.

o Line up the Switch Assenbly with the chassis and carefully
set in place.

e Secure Switch Assembly to chassis by tightening eight
captive screws around the outer edge.

b. Harness Assenbly Renoval and Repl acenent. There are five
cabl e harness assenblies used within the TDDM  They are as fol |l ows:

Switch Assenbly Cabl e Harness
Channel / MUX Cabl e Harness
Power Supply Cabl e Harness
Channel Cabl e Harness

Channel / DEMJX Cabl e Har ness

NOTE

SESSRE

The cabl e harnesses are tied down with plastic
ties to avoid contact with conponents.  These
ties nust be renoved to effect renoval of the
harnesses. Al'so, the entire harness assenbly is
secured to the top of the TDDM cabinet by a
plastic clip. This clip nmust be renoved before
attenpting to renove cabl e harnesses.

LOOSEN THIS SCREW TO
REMOVE THE PLASTIC
HARNESS CLIP

2-11
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REPLACE

REMOVE

REPLACE

REMOVE

REPLACE

2-12

Plug the P3 and P6 connectors into their respective _
connector receptacles. Ensure that connectors are firmy in
pl ace.

Plug the XAl connector into the backplane assenbly and
secure wth screws (2), washers (2), and hex nuts (2).

Push the J6 connector through the chassis opening and secure
with hex nut.

CHANNEL HARNESS ASSEMBLY (W4)

Renove hex nut from J4 connector receptacle and pull through
chassi s opening.

Unpl ug the P4 connector.

Plug the P4 connector into the J4 connector receptacle.
Ensure that connector is firmy in place.

Push the J4 connector receptacle through the chassis opening
and secure with hex nut.

CHANNEL/DEMUX HARNESS ASSEMBLY (W5)

Renove hex nuts fromJ2 and J5 connector receptacles and
pul I through chassis openings.

Unpl ug the P5 connector.

Plug the P5 connector into the J5 connector receptacle.
Ensure that connector is firmy in place.

Push the J2 and J5 connector receptacles through the
respective chassis openings and secure them by replacing hex
nut s.
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PART OF CONNECTOR STRIP
(REAR OF TDDM)

CHANNEL 14

/ M %A %

OL =] N OP OC

% Uy 2§
Oy OT1 s@ Eo°

B
°c
°% v ¥ %8

O0) OT SOEO

J5

CHANNEL 5-8 'CHANNEL 9-12

Pl N DESI GNATI ON

<CHWLWIDIUVZIOTMMIrX“OO >

DESCRI PTI ON

H GH CHANNEL N I N
LOW CHANNEL N | N

H GH CHANNEL N oUT
LOW CHANNEL N OUT

H GH CHANNEL (N+1) |
LOW CHANNEL (N+1) [N

H GH CHANNEL (N+1) OUT
LOW CHANNEL (N+1) OUT
H GH CHANNEL (N+2) IN
LOW CHANNEL (N+2) I N
H GH CHANNEL (N+2) OUT
LOW CHANNEL (N+2) OUT
H GH CHANNEL (N+3) IN
LOW CHANNEL (N+3) I N
H GH CHANNEL (N+3) OUT
)" ouT

LOW CHANNEL ( N+3
NC

CHASSI S GROUND
NC

LEGEND
N=1 FOR CHANNEL 1-4 CONNECTOR

N=5 FOR CHANNEL 5-8 CONNECTOR
N=9 FOR CHANNEL 9-12 CONNECTOR

2-13
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REPLACE

REMOVE

REPLACE

REMOVE

2-14

SWITCH ASSEMBLY CABLE HARNESS (W1)
Renbve two screws from P7 connector screw | ock assenbly.

Unplug Pl connector.

SCREW LOCK

— ASSEMBLY

Plug the Pl connector into the J1 connector receptacle.
Ensure that connector is firmy in place.

Plug the P7 connector into the J1 connector receptacle on
the back of the Switch Assenbly. Secure the connection by
replacing and tightening the two screws in the screw | ock
assenbl y.

CHANNEL/MUX CABLE HARNESS (W2)

Renove hex nuts fromJ1 and J3 connector receptacles and
pul I through chassis openings.

Unpl ug P2 connector.

Pl ug the P2 connect or

nto the J2 connector receptacle.
Ensure that connector is f

irmy in place.

Push the J1 and J3 connector receptacles through the
respective chassis openings and secure them by replacing hex
nuts.

POWER SUPPLY CABLE HARNESS (W3)

Renove hex nut from J6 connector receptacle and pull through
chassi s opening.

Renmove screws (2), washers (2), and hex nuts (2) from XAl
Connect or.

Unpl ug connectors P3 and P6.
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MUX DEMUX BNC CONNECTORS

(UPPER LEFT REAR)
BJ-79

& -

MUX OUT DEMUX IN

3-PIN AC POWER CONNECTOR

(LOAER RI GHT REAR)
MS3114E12-3P

AC POWER

2-15
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SWITCH ASSEMBLY CABLE HARNESS (W1)

ASA1 A9 A9 A7
n PI P7 no
SWITCH ASSY 2047 l
51

. CHSS1 . . c

” CHSS2 ) ) oC

3 CHSS3 s ] ac

. CHSS4 . . ac

5 CHSS5 5 5 5C

. CHss6 . ‘ oC ALAM

, CHSS7 7 7 7C ACK/TEST RATE

8 CHSS8 8 8 6C @

. S . . " s DS!
20 CHSS10 2 " Joc F ASSIGN FCTN

n CHssS1 n n 1c L s2ele Ds2
12 CHSS$12 12 12 gz 1 o,

13 X64KHZ 3 13 NC | : |2 TREC

14 12VRTN 14 14 ne | |stamion] | DS3
15 ALMSW 15 15 2 |

16 y 16 16 I 1 I

v I |

17 w 17 17 H 2 |

18 18 18 Ha |

19 ACA 19 19 ===

21 RATEL 21 21

22 FNCTL 22 22

2 TFCL » ” AUDIBLE
2 AUD 24 2 J\D_
25 ALMSW 25 25 D
27 *5 VDC 27 27 NC
28 GINDSW 28 28

29 =12 vbC 29 29 NC

20 +12 VDC %

¥€-8€9-G08G-TT INL



CHANNEL/MUX CABLE HARNESS (W2)

T™ 11-5805-638-34

A9A A9
12 P2 3
15 15
SHIELD

s DATA OUT + CH1 c

. DATA OUT - CH1

s DATA IN + CHI N

. DATA IN - CH1 ;

5 DATA OUT + CH2 .

8 DATA OUT - CH2 "

0 DATA IN * CH2 ,

" DATA IN - CH2 y

26 DATA OUT + CH3 :

1 DATA OUT - CH3 H

3 DATA IN + CH3 :

» DATA IN - CH3 -

17 DATA OUT +CH4 R

8 DATA OUT - CH4 c
”7 DATA IN + CH4 N

» DATA IN - CH4 b

u \/
A9 N
ot L) MUX D OUT + (V] e
” MUX D OUT - 2| o
SHIELD
30 30

2-17
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POWER SUPPLY CABLE HARNESS (W3)

A9A1 A9 A9 Al
53 P3 XA01 Pl
27 pofnt12 VDC .
17 et -12 VDC 19
22— 12 VDC RTN 10
28 p=4 212 VbC 7 2041
18 pf—o12 ¥DC 20 e
23f———=12VDC RIN 2
29} +12 VDC 8 SUPPLY
1912 VDC 2
2 i 12 VDC RTN 9
J Pé
6 ! +5 VDC 1
" +5 VDC RTN 14
2 } +5 VDC 2
16 % +5 VDC RTN 15
27 % +5VDC 3
7 4 +5 VDC RTN '
2 {4 +5 VDC 4
18 L ¥5 VDC RIN -
24 |4 45 VDC 5
19 Ll *5 VDCRIN 8
- | 7 wAMP TEST) "
J6
AC 115 VAC L
AC NEUTRAL : 25
EARTH | 2

2-18




(INTERNAL)

CHANNEL CABLE HARNESS

A9A1 A9
J4 P4

//

v

16

27

28

DATA OUT + CHAN 5

(W4)

T™ 11-5805-638-34

A9
J4

DATA OUT - CHAN 5

DATA IN + CHAN 5

DATA IN - CHAN 5

DATA OUT + CHAN é

DATA OUT - CHAN 6

DATA IN + CHAN 6

DATA IN - CHAN ¢

DATA OUT + CHAN 7

DATA OUT - CHAN 7

DATA IN + CHAN 7

DATA IN - CHAN 7

DATA OUT + CHAN 8

DATA OUT - CHAN 8

DATA IN + CHAN 8

DATA IN - CHAN 8

(REAR)
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CHANNEL/DEMUX CABLE HARNESS (WS5)

A9A] A9 A9
J5 P5 J5
1 SHIELD u
3 X DATA OUT + CHAN 9 C
4 DATA OUT -« CHAN ¢ D
5 DATA IN + CHAN 9 A
6 DATA IN - CHAN 9 B
V4 DATA OUT + CHAN 10 L
8 DATA OUT - CHAN 10 M
9 DATA IN + CHAN 10 J
10 DATA IN - CHAN 10 K
n DATA OUT + CHAN 11 G
12 DATA OUT - CHAN 11 H
13 DATA IN + CHAN N £
15 DATA IN - CHAN 11 F
17 DATA OUT + CHAN 12 R
26 DATA IN + CHAN 12 N
28 _DATA IN = CHAN 12 P
A9
19 DEMUX IN + CTR
20 DEMUX IN - OFF
SHIELD
16

2-20
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CHAPTER 3
GENERAL SUPPORT MAINTENANCE

Page Page

Bench Test Setup and Test Repair Parts, Tools and
Condition . . . . . . [ 3-3 Test Equi pment . . . . [3-1]
Cabl e Harness Repair . . . [3-29 Synptomindex . . . . . . . . [35
General.............E]TyestPoth_hart..... [3-6l

Parts Renoval and Repl ace- Troubl eshooting Infor-
nent Procedures . . . . . . . [3-19 J|mation. . . . . . . . [3-3

Power Supply Adj ust ment Vol tage and Resistance
Procedures . . Measurenents . . . . . . [3- 16|

Section |. GENERAL INFORMATION
3.1. GENERAL

This chapter covers general support troubleshooting, naintenance,
and test procedures for the TDDM  Section | lists the tools and
test equi pment needed to perform general support maintenance.
Section || describes the troubleshooting and test procedures.
Section Il covers the maintenance procedures.

3-2. REPAIR PARTS, TOOLS, TEST EQUIPMENT, AND MATERIALS

General support maintenance requires the sane repair parts, tools,
test equiprment and materials as listed for direct support (see para
[2-2) Iwith the addition of the follow ng:

SPECI AL TOOLS

NATI ONAL STOCK NO
Bendi x Wench Set (MS3114E Conn.)

#11-6266-8-1 1/16"0, # 11-6266-10-1 3/16"0
Wap-N Strap Tool P1602A

TEST EQUI PMENT

Power Suppl ?/ HP 6002A
Repair Facility PRC 350C 9490- 00- 031- 4541
Swtch Assembly Test Set |TT-DCD 1475707

PARTS
Power Supply Load Resistors (M L-R-39009B)
20 ohns-10 W 5% Type RER M Level

24 ohns-10 W 5% Type RER M Level
1.3 ohms-20 W 15% Type RER M Level

3-1
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POWER SUPPLY TEST CABLE

P1

d +5 vDC
O14

20
015

30
ol16

40
o17

50 dT +5 VDC RETURN

+12 VDC

e}
o] 12vpe

70
020

80
o2!

70 §77 ] +12 VDC RETURN

", 2 -12 VDC RETURN
(SF— 115 VAC

no AC EARTH GROUND
&24

120 AC NEUTRAL
425

130

The Power Supply Test Cable is to be constructed to permt
operation of the Power Supply for testing, troubleshooting, and
adj ust ment .

« Cabl e: Three-foot |engths of No. 24 AWG singl e-conduct or
stranded cable.

o Connector: Femal e side of M4308/4-3 connector to nmate with
Power Supply connector J1.

3-2



TM 11-5805-638-34

Section Il. TROUBLESHOOTING
3-3. TROUBLESHOOTING INFORMATION

The general support troubl eshooting chart supplenents the direct
support troubleshooting chart. Sge Chapter ]2, Section Il for
troubl eshooting definitions and procedures. Test point and voltage
and resistance charts are also included to facilitate trouble-

shooting. Specifically, the areas of responsibility for genera
support maintenance are as follows:

« Test defective Power Supply (20Al). Repair as needed.
o Test defective Swtch Assenbly (20A7). Repair as needed

o Repair cable harness (W through W) found to be defective
by direct support maintenance.

3-4. BENCH TEST SETUP AND TEST CONDITIONS

Perform all checks in the troubl eshooting chart with the Power
Supply and test equiprment as shown below. Read all instructions

careful |y before starting the troubl eshooting procedures so you wll
understand what is to be acconplished.

POAER CONNECTI ONS

Connect pin 23 and 25 of the test cable to 115 V, 60/400 Hz. The
power source nust supply at |east 5 anperes.

WARNING

When the power suEpIy I's connected to the 115 Vac
power source, high voltage is present at exposed
chassi s conmponents when the power supply covers
are renoved. DEATH or SERIQUS injury may result
from contact.

3-3
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POWER SUPPLY TEST SETUP
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3-5. SYMPTOM INDEX

Use this index to quickly find procedures in the troubleshooting table.

TROUBLESHOOTI NG SYMPTOM PROCEDURE NO.  PAGE

Alarns indicators |it and/or audible

al arm soundi ng 9 [3-13
Channel s not responding to assign swtch 10 [3-13
Circuit Breaker CB1 trips OFF 1 [3-7]
Power Indicator not Ilit 2 [3-7]
+5 Vdc output not within 50 nV of +5 Vdc 3 [3-9
+5 Vdc output ripple voltage exceeds 20 nWrns 4 [3-10]
+12 Vdc output is not within 240 nV

of +12 Vdc 5 [3- 10|
+12 Vdc output ripple exceeds 20 nWVrns 6 [3-17
-12 Vdc output not within 240 nV of -12 Vdc 7 [3-17]
-12 Vdc output ripple voltage exceeds 20 nWrns 8 [3-12]
Alarnms Indicators Lit and/or Audible Alarm Sounding 9 [3-13
Channel s Not Responding to Assign Switch 10 [3-13
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TABLE 3-1. TEST POINTS

MODULE UNDER TEST TEST EQUI PVENT

PONER SUPPLY DG TAL MULTT VETER OSCI LLUSCOPE
TEST PONT| DESCRI PTI ON DC VOLTAGE(V) | RIPPLE(V,)

TP1 +12 V UNREGULATED (+V AUX)|  18.05 0.35

TP2 +12 V 723 OUTPUT 13. 05 0

TP3 +12 V CURRENT SENSE 12. 36 0

TP4 -12 V UNREGULATED 5. 65 0.25

TP5 -12 V 723 OQUTPUT 0.97 0

TP6 -12 V CURRENT SENSE 0.29 0

TP7 + 5 V UNREGULATED 6. 79 0.20

TP8 + 5V 723 OUTPUT 6.9 0

TP9 + 5 V CURRENT SENSE 5. 46 0

TP10 -V AUX -12.05 0.45

TP11 + 5 V SHUTDOM 18. 05 0.35

TP12 + 5 V CROBAR 0 0

TP13 +12 V CROVBAR 0 0

TP14 -12 V CROMBAR -12.02 0

3-6
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TABLE 3-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

1. | GRCUT BREAKER CB1 TRIPS OFF

Step 1. Check for shorted C2, C3, C4, CR5,
or CR6.

Repl ace faulty conponent.

Step 2. Egeck for shorted QL, @ @@, or

Repl ace faulty conponent.

Step 3. Troubl eshooting PWB Al, using
resi stance neasurenents.

Repl ace faulty conponent.

2. | POAER | NDI CATOR NOT LIT (Power applied to Power Supply

and CB1 on)
Measure ac voltage across DS1
term nal s.
a. |If voltage across DS1 termna

Is 115 Vac, replace DS1 |anp.

b. [f 115 Vac is not present,
check for open CB1, FL1, FL2,
or J1 (Pin 23). Replace
defective part.

3. | No +5, +12, -12 V Qutputs Measure ac vol tage between
termnals 1 and 2 of T1. If |ess
than 108 Vac, check S1 for open.
Replace if faulty.

3-8
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

3. |+5 vDC QUTPUT IS NOT WTH'N 50 nV of +5 Vdc

Step 1. Measure dc voltage at TP7.

a. If voltage at TP7 is
| ess than 6 Vdc,
measure ac voltage
between termnals 9
and 11 of T1. If
| ess than 5 Vac,
replace T1.

b. Check for faulty CR5
or CR6. Replace
faulty conponent.

Step 2. Measure dc voltage at TP1.

If voltage at TPl is
| ess than 15 Vac,
nmeasure ac vol tage
betwen pins 3 and 5
of TI1. [f less than
10 Vac, replace TI1.

Step 3. Measure dc voltage across R29.

If voltage across R29
I's greater than 350
mvdc, neasure tota
resi stance of R29 and
R30. [f not 0.077
ohm replace faulty
conponent .

Step 4. #Egsure dc voltage between TP8 and

3-9
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

3.1 (Continued) If8voléage9betmeen
TP8 and TP9, is

greater than 1 Vdc,
check for open R6,

@B, or A. Replace
faulty conponent.

Step 5. Troubl eshoot PWB Al, using voltage
and resistance measurenents.

Repl ace faulty
conponent .

4, | +5 VDC QUTPUT RI PPLE VOLTAGE EXCEEDS 20 nvrns
Step 1. Measure ripple voltage TP1

a. If over 1.0 Vp-p,
replace 4.

b. If over 2.0 Vp-p,
replace C2.

Step 2.  Troubl eshoot PWB Al, using voltage
and resi stance neasurements.

Repl ace faulty conponent.
5] +12 VDC QUTPUT IS NOT WTHI N 240 nV of +12 Vdc
Step 1. Measure dc voltage at TP1.

If voltage at TPl is
| ess than 15 Vdc,
measure ac voltage
between termnals 3
and 5 of TI1. [f |ess
%?an 10 Vac, replace

3-10
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

(Conti nued) Step 2. Measure dc voltage across R57.

If voltage at R57 is
greater than 375
mvdc, replace R57.

Step 3. Measure dc voltage between TP2 and
TP3.

[f voltage between
TP2 and TP3 is
greater than 0.6 Vdc,

replace QL.

Step 4. Troubl eshoot PWB Al, using voltage
and resistance neasurenents.

Repl ace faulty
conmponent .

+12 Vdc QUTPUT RI PPLE VOLTAGE EXCEEDS 20 nwrns.
Step 1. Measure ripple voltage at TPL.
If ripple voltage at
TPl is greater than 2
Vp-p, replace C2.

Step 2. Troubl eshoot PWB Al, using voltage
and resistance neasurenents.

Repl ace faulty
conmponent .

3-11
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Step 1.

Step 2.

Step 3.

Step 4.

-12 VDC QUTPUT RI PPLE VOLTAGE
Step 1.

3-12

-12 VDC QUTPUT IS NOT WTHI N 240 nV of -12 Vdc

Measure dc vol tage between TP4 and
-12 Vdc out put.

[f less than 15 Vdc
measure ac voltage
between termnals 6
and 8 of TI1. [f |ess
%Pan 10 Vac, replace

Measure dc voltage across R18.

If greater than 325
mvdc, replace R18.

Measure dc voltage between TP5 and
TP6.

If greater than 0.6 Vdc, replace

Troubl eshoot PWB Al, using voltage
and resi stance neasurenents.

Repl ace faulty
conponent .

EXCEEDS 20 nWrns

Measure ripple voltage between TP5
and -12 Vdc output.

If greater than 1.5
Vp-p, replace C3.
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

10.

(Conti nued) Step 2.  Troubl eshoot PWB Al, using voltage
and resistance measurenents.

Repl ace faulty
conponent .

ALARVS | NDI CATORS LIT AND/ OR AUDI BLE ALARM SOUNDI NG

Step 1.  Direct support naintenance found
cabl e harness assenbly WL to be
defective. Check for |oose or
broken pins, receptacle or wre.

Repair cabl e harness
by repl aci ng
defective plug or
jack end or faulty
wire.

CHANNELS NOT RESPONDI NG TO ASSI GN SW TCH

Step L. Check operation of switch assenbly with continuity
tests using multineter.

a. Assign switch. Check for
continuity between pins 19
and 28 of J1 with ASSIGN
switch depressed. If ASSIGN
switch does not function
properly, replace it and
repeat continuity test.

ON F1 F2
b.  ALARM ACK/ TEST switch.
S1
& @ Check for continuity between
OFF 4 AMP 1§ AMP pins 15 and 28 of J1 with

ALARM ACK/ TEST switch
depressed. Check for
continuity between pins 25
and 28 of J1 with ALARM
ACK/ TEST switch in nornal
position. If ALARM

ACK/ TEST switch does not
function properly, replace it
and repeat test.

Change 1 3-

13
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TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION
i ¢.  Thumbwheel switch segnent.
10. I (Cont i nued) Check for continuity between
pin Cand pins 1, 2, and 3 of
the suspect segnent as shown
intruth table. If thurbwheel
switch does not function
properly replace it and repeat
test.
Dot in truth table indicates
continuity. Blank indicates no
continuity.
TRUTH TABLE
SWTCH STATIONS 1 THROUGH 12
OUTPUT
COWON C
CONNECTED TO
TERM NALS VI A
DI CDE
DIAL | POSITION
SETTING | MARKI NG |STOPS] 112 |3
0 0 NONE
1 1 ) Connect comon (-) |ead of
multimeter to termnal C
2 2
3 3 3
Cleo u O
4 4 1 o 0
5 2loe
0 3 {oe n
6 6 J I o)
7 7 NONE
3-14

Change 1




TM 11-5805-638-34

TABLE 3-2. TROUBLESHOOTING (CONTINUED)

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

10.

(Conti nued)

CAUTION

Bef ore unsolderin? connections, wres should be
tagged for ease of replacenent.

TAG

20A7

Change 1 3-

15
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3-6. VOLTAGE AND RESISTANCE MEASUREMENTS

Vol tages and resistances at the various test points, pins, and t
Use the table to supplenent the information given in the troubl eshoo ting table and to troubl eshoot PWB

Al

TABLE 3-3. VOLTAGE AND RESISTANCE

ermnals are given in the followng table,

Vol t age Resi st ance

TERM NAL o o

Vol t s Volts (P-P)  Conditions ( Chns) Condi ti ons
Pl1-1 to 5.02 dc O Ref. to E20 6 K Neg. on P1-14
P1-6 to -12.01 dc O Ref. to E20 3.4 K Neg. on P1-9
P1-9, 10 0 0 Ref. to E25 2.9 K Neg. on Pl1-6
P1-11 0.17 dc O Ref. to E25 3.5 K Pos. on P1-14
P1-1%4 to 0 0 Ref. to E25 5.3 K Neg. on P1-1
P1-19 to -12.01 dc O 2.9 K Neg. on P1-22

21
P1-22 0 0 Ref. to E25 9 K Neg. on P1-19
P1-23 115 ac 325 Ref. to P1-25 7.5 K Neg. on P1-25
P1-24 0 0 Ref. to 0.1 K Neg. on
Chassi s Chassi s
P1- 25 115 ac 325 Ref. to P1-23 7.5 K Neg. on P1-23
TP1 18.05 dc 0.35 Ref. to E25 11 K Neg. to E25
TP2 13.05 dc O Ref. to E25 15 K Neg. to E25
TP3 12.36 dc O Ref. to E25 15 K Neg. to E25
TP4 5.6 dc 0.25 Ref. to E25 20 K Neg. to E25
TP5 0.97 dc 0.25 Ref. to E25 11 K Neg. to E25
TP6 0.29 dc O Ref. to E25 10 K Neg. to E25
TP7 6.79 dc 0.20 Ref. to E25 25 K Neg. to E25
TP8 6.90 dc O Ref. to E25 17 K Neg. to E25
TP9 5.46 dc O Ref. to E25 16 K Neg. to E25
TP10 -12.05 dc 0.45 Ref. to E25 15 K Neg. to E25
TP11 18. 05 dc 0.35 Ref. to E25 3.7 K Neg. to E25
TP12 0 0 Ref. to E25 10 K Neg. to E25
TP13 0 0 Ref. to E25 8.5 K Neg. to E25
TP14 -12.02 dc O Ref. to E25 2.9 K Neg. to E25
T1-1 to 113.7 ac 320 Ref. to E25 5.2 K Neg. to E25
T1-2

Tl;l'% éo 30.95 ac 37 Ref. to E25 1.7 K Neg. to E25
Tl:l'? éo 29.65 ac 35 Ref. to E25 1.7 K Neg. to E25
Tl:l_i) H) 18.9 dc 23 Ref. to E25 0.25 K Neg. to E25
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TABLE 3-3. VOLTAGE AND RESISTANCE (CONTINUED)

Vol t age Resi st ance

TERM NALC
Volts  Volts (P-P) Condi tions (Chns) Condi tions
QA Coll. 18.05 dc 0.35 Ref. to E25 1K Neg. to E25
Ql Base 13.05 dc 0 Ref. to E25 2.9 K Neg. to E25
QA Emt. 12.36 dc 0 Ref. to E25 2.3 K Neg. to E25
Q@ Coll. 5.65 dc 0.25 Ref. to E25 11 K Neg. to E25
@ Base 0.97 dc 0 Ref. to E25 1K Neg. to E25
Q@ Emt. 0.29 dc O Ref. to E25 0.5 Neg. to E25
@ Col I. 6.75 dc 0.25 Ref. to E25 70 K Neg. to E25
@B Base 6.30 dc 0 Ref. to E25 6 K Neg. to E25
@ Emt 5.46 dc O Ref. to E25 6 K Neg. to E25
A4 Coll. 15.55 dc 0.50 Ref. to E25 1K Neg. to E25
4 Base 6.90 dc O Ref. to E25 3.5 K Neg. to E25
A Emt. 6.30 dc 0 Ref. to E25 6 K Neg. to E25
& Coll. 0.17 dc 0 Ref. to E25 1K Neg. to E25
b Base 0.77 dc O Ref. to E25 3 K Neg. to E25
@ Emt. 0 0 Ref. to E25 0 Neg. to E25
Q% Coll. 12.01 dc O Ref. to E25 3.6 K Neg. to E25
B Base. 0 0 Ref. to E25 1.1 K Neg. to E25
QG Emt. 0 0 Ref. to E25 9 Neg. to E25
Q7 Coll. 0 0 Ref. to E25 500 Neg. to E25
Q7 Base 18.05 dc 0.40 Ref. to E25 3 K Neg. to E25
Q7 Emt. 18.05 dc 0.40 Ref. to E25 1K Neg. to E25
@ Coll. 18.05 dc 0.40 Ref. to E25 3.6 K Neg. to E25
(B Base 0 0 Ref. to E25 6.5 K Neg. to E25
@B Emt. 0 0 Ref. to E25 0 Neg. to E25
0 Coll 0 0 Ref . to E25 300 Neg. to E25
QL0 Base -12.02 dc O Ref. to E25 3 K Neg. to E25
QL0 Emit -12.02 dc O Ref. to E25 3K Neg. to E25
Z1-2 12.52 dc 0.01 Ref. to E25 3.8 K Neg. to E25
Z1-3 12.01 dc O Ref. to E25 3.1 K Neg. to E25
Z1-4 3.58 dc 0 Ref. to E25 4.2 K Neg. to E25
Z1-5 3.58 dc 0 Ref. to E25 2.6 K Neg. to E25
Z1-6 7.17 dc O Ref. to E25 3.5 K Neg. to E25
Z1-7 0 0 Ref. to E25 0 Neg. to E25
Z1-10 13.05 dc O Ref. to E25 2.9 K Neg. to E25
Z1-11 17.80 dc 0.35 Ref. to E25 1K Neg. to E25
Z1-12 17.80 dc 0.35 Ref. to E25 1K Neg. to E25
Z1-13 14.47 dc O Ref. to E25 4.2 K Neg. to E25
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TABLE 3-3. VOLTAGE AND RESISTANCE (CONTINUED)

Vol t age Resi stance

TERM NAL
Vol ts Volts (P-P) Condi ti ons (Onns) Condi tions
72-2 +0. 44 dc 0.01 Ref. to E25 500 Neg. to E25
Z2-3 0 0 Ref. to E25 0 Neg. to E25
Z2-4 -8.44 dc O Ref. to E25 6.1 K Neg. to E25
Z2-5 -8.45 dc O Ref. to E25 6.9 K Neg. to E25
Z2-6 -4.90 dc O Ref. to E25 7.0 K Neg. to E25
22-7 -12.02 dc O Ref. to E25 3 K Neg. to E25
Z210 +0.96 dc O Ref. to E25 900 Neg. to E25
Z2-11 +5.40 dc 0.25 Ref. to E25 13 K Neg. to E25
72-12 +5.40 dc 0.25 Ref. to E25 13 K Neg. to E25
Z2-13 +2.30 dc O Ref. to E25 11 K Neg. to E25
Z3-2 5.59 dc O Ref. to E25 6 K Neg. to E25
Z3-3 5.07 dc O Ref. to E25 6 K Neg. to E25
Z3-4 5.07 dc O Ref. to E25 6 K Neg. to E25
Z3-5 5.07 dc O Ref. to E25 .3 K Neg. to E25
Z3-6 7.24 dc O Ref. to E25 .5 K Neg. to E25
Z3-7 0 0 Ref. to E25 0 Neg. to E25
Z3-10 6.88 dc 0.01 Ref. to E25 .6 K Neg. to E25
Z3-11 17.95 dc 0.35 Ref. to E25 1 K Neg. to E25
Z3-12 17.95 dc 0.35 Ref. to E25 1K Neg. to E25
Z3-13 8.08 dc 0.01 Ref. to E25 .7 K Neg. to E25
Z4-1 17.95 dc 0.35 Ref. to E25 1K Neg. to E25
Z4-2 2.50 dc O Ref. to E25 .2 K Neg. to E25
Z4-3 0 0 Ref. to E25 0 Neg. to E25
Z5-1, 13, 6.68 dc 0.10 Ref. to E25 .5 K Neg. to E25

and 14
Z5-2 0 0 Ref. to E25 Neg. to E25
Z5-3 17.90 dc 0.35 Ref. to E25 1K Neg. to E25
Z5-4, 9 -2.50 dc O Ref. to E25 15 K Neg. to E25
Z5-5, 6, 2.50 dc O Ref. to E25 3.2 K Neg. to E25

and 10
Z5-7 2.78 dc O Ref. to E25 8.2 K Neg. to E25
Z5-8 -2.78 dc O Ref. to E25 8.2 K Neg. to E25
Z5-11 2.71 dc O Ref. to E25 7.5 K Neg. to E25
Z5-12 -11.96 dc 0.45 Ref. to E25 2 K Neg. to E25
Z6-1, 5 -2.50 dc O Ref. to E25 15 K Neg. to E25
Z6-2 0 0 Ref. to E25 13 K Neg. to E25
Z6-3 0 0 Ref. to E25 5K Neg. to E25
Z6-4 17.90 dc 0.35 Ref. to E25 1K Neg. to E25
Z6-6 -2.32 dc O Ref. to E25 8.5 K Neg. to E25
Z6-7 -9.70 dc Ref. to E25 18 K Neg. to E25
Z6-8 -9.70 dc 0.45 Ref. to E25 3.7 K Neg. to E25
Z6-9, 13 2.50 dc O Ref. to E25 3.2 K Neg. to E25
Z6-10 2.3 dc O Ref. to E25 2 K Neg. to E25
Z6-11 -11.96 dc  0.45 Ref. to E25 6.7 K Neg. to E25
76-12 2.31 dc O Ref. to E25 2 K Neg. to E25
Z6- 14 -9.70 dc 0.45 Ref. to E25 3.2 K Neg. to E25
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Section Ill. MAINTENANCE PROCEDURES

3-7. PARTS REMOVAL AND REPLACEMENT PROCEDURES

Parts renoval and replacement procedures at the genera
are applicable to the Power Supply and the Switch Assenbly.

Power Supply (20Al1)

| evel

a.

NOTE

To gain access to all conponents in the power
supply, renove the two side covers by |oosening
the twenty (20) captive screws securing the
covers to the chassis. \Wen necessary, the top
and bottom covers may then be renmoved by sinply
ﬁulling them off the chassis. \Wen naintenance
as been conpleted first reinstall the top and

bottom covers theK are interchangeable) and then
e

the side covers (these are also inter-
changeable). Tighten all screws.

SIDE COVERS (2)

81/4"

’7F']7 o S S

61/2"

©
®

©
AN © ) © V4
TOP AND BOTTOM COVERS (2)
e 8 1/4" -

CAUTION
MAXIMUM VOLTAGE
127 VAC RMS

—T—
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TERMINAL BOARD

HEAT

SINK
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POWER
CONNECTOR

]
f—

R1
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CIRCUIT BREAKER CB1, AND LAMPS DS1 AND DS2
REMOVE

« Tag, push back insulating tubing, and unsolder all wres to
faulty conponent.

. For circuit breaker CB1l, renove nut on outside of front
panel and pull circuit breaker out of its nounting hole from
inside of panel. On lanp DS1 or DS2, renove nut on the
inside front panel and pull |anp socket out of its mounting
hol e from outside of panel.

REPLACE
« Install circuit breaker and tighten nmounting nut.

. Resolder all wires and push insulating tubing firmy onto
term nal s.

PRINTED WIRING BOARD (PWB) Al
REMOVE

. Loosen two J2 connector screws alternately, three turns each
screw, until screws disengage.

. Renove three stand-off screws and washers, two stand-off
nuts and washers, and six capacitor screws and washers.

. Mve board back and out through either side of chassis.
REPLACE

. Wth notch on board facing the rear of the Power Supply,
Insert board through either side of chassis, and align it
with stand-offs. Install (but do not tighten) stand-off
washers, screws, and nuts, and capacitor washers and
screws. Tighten all screws and nuts.

. Install connector J2 by tightening each screw, alternately,
three turns at a tine until both screws are tight.

CAPACITORS C2, C3, AND C4
REMOVE

. Renove printed wiring board Al as described above.

. Loosen clanp screw of faulty capacitors and Iift capicator
out of clanp.

3-22



REPLACE

REMOVE

REPLACE
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Install capacitor in clanp so that mounting holes at top of
capi cators are approximately aligned with long axis of the
Power Supply. Do not tighten clanp screws.

Reinstall PWB Al as described above, realigning capicators

I f necessary, before installing capicator washers and
screws. Tighten capacitor clanp screws.

TRANSFORMER T1 AND INDUCTOR L1

Renove PWB Al as descri bed above.

Tag and unsolder all wiring to faulty conponent; renove its
mounting hardware, and |ift conponent from chassis.

Install conponent in chassis and resol der all |eads.

Reinstall PWB Al as described previously.

FILTERS FL1 AND FL2, CAPACITOR C1, SWITCH S1, RESISTOR R1,

REMOVE

DIODES CR5 AND CR6, AND CONNECTOR J1

Tag and unsol der all wires to faulty conponent.

Renove nounting hardware. Filters FL1 and FL2 and di odes

CR5 and CR6 are nounted with nuts and washers; connectors Jl

and capacitor Cl are nounted with nuts, washers, and screws
resistor RL is termnal mounted, and switch Sl screws into
the chassis. To renmove S1, clanp its outer edge with a

pliers and unscrew it counterclockw se.
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REPLACE

REMOVE

REPLACE

3-24

Install conponent on chassis and resolder all wres.
Resistor RL nust be installed close to the chassis with a
| ayer of heat sink conmpound between it and the chassis.
Install diodes CR5 and CR6 with a coating of heat sink
cgnpound between the diode side of the assembly and the
chassi s.

CAPACITORS C9, C10, AND C11

NOTE

These conponents are |ocated on the termna
board nmounted to the heat sink at the rear of the
Power Supply.

Loosen two J2 connector screws alternately, three turns each
until screws disengage.

Renove the four heat sink nounting screws |ocated on four
corners of heat sink fin assenbly. Pull heat sink assenbly
out of power supply chassis to gain access to termnal board.

Unsol der and renove faulty conponent. Scrape off old heat
sink compound from board.

Apply a layer of heat sink conpound (seg AppendiXx Bj t
board surface. Sol der conponent to its termnals, wt
of the conmponent pressed agai nst heat sink conpound.

0
h body
Push heat sink assenbly into Power Supply and replace the
four mounting screws.

Install connector J2 by tightening each screw alternately,
three turns each, until both screws are tight.
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AND R8O,
B AND 4,

R57, R67, R76,
TRANSI STORS Q1, @,
AND | NDUCTOR L2

R10, R18, R29, R30,
Cl6, AND C18,
AND CR10,
NOTE

CAPI CATORS Cl14,
Dl ODES CR8, CR9,

RESI STOCRS RG,

| ocated on the heat sink

These conponents are all

assenbl y.

REMOVE

three turns each

y;

screws alternatel

the connector di sengages.

Loosen two J2 Connect or
w, until

scre

3-25

corners

| ocated on four
heat sink assenbly out of

SCrews
FINS (10)

Pulql
HEAT SINK
(EXTERNAL VIEW)

PHILLIPS HEAD
SCREWS (4)

y.

t he Power Supply chassis.

)

WIRE
MESH
GASKET
(1 PIECE

X R IIRIIEI I I IO X K XX XX KRR ARRAIIOOOOCK KX RN
S RERERRRIRALIRI AR UK IR KKKKIKLICRACHAIHAY 520X

heat sink nountin

SRRKXIDDHIDIIIKIIRNRRXXEXELILIIBLDOERNNINNXN X HINELLLL

Renove four
of heat sink fin assenbl
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HEATSINK ASSEMBLY (COMPONENT SIDE)

R76
R67 [ ]
-
s 'JT =M CR10
- —
g =
C14 U]
R8O
cie
CR9 .
1 R57
16—, »
Q3
01 Lo
R10 —

RIO—" | |
R29 —

& ([P

@
Q2>
R18 © 69
K {
| A6 e © __J
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. Renove the three nounting screws and washers hol di ng
termnal board to heat sink, and pull board away from heat
sink to gain access to conponents.

. Tag and unsolder all wires to faulty conponent.

.« Rermove faulty conponent: resistors and capacitors are
termnal unnounted; transistors are nounted with nuts,
washers, and screws; diodes are mounted with nuts and
washers; and the inductor is nounted by four screws
accessible fromthe fin side of the heat sink.

REPLACE

. Scrape off all old heat sink conpound (see Appendi x B)|.
Mount conponent using heat sink conmpound where applicabl e.
Resol der all wires to the conponent.

. Reinstall termnal board to heat sink with the three _
mounting screws and washers. Reinstall heat sink to chassis
with the four nounting screws.

« Install Connector J2 by tightening each screw alternately,
three turns each, until both screws are tight.

b. Switch Assenbly (20A7)

AUDIBLE ALARM DS4
REMOVE

. Tag and unsol der all wres.

. Pnscrew knurled cap on underside of DS4 and renove DS4 from
rane.

REPLACE
« Wth cap removed from DS4, insert DS4 in frame and instal

cap. .
. Resolder all wres.

CONNECTOR J1, RATE/MODE ASSEMBLY (S1), SWITCHES
S2 AND S3, AND LAMPS DS1, DS2, AND DS3

REMOVE
. Renmove five standoff screws and two nuts, washers, and
screws holding bracket to front panel. Pull bracket away
fromframe to expose sw tches, |anps and underside of
connector J1.

. Tag and unsolder all wires fromfaulty conponent.
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SWITCH ASSEMBLY

@ 2047 SWITCH @ ASSEMBLY @ /— ALARMS —
RATE  FCTN  TRFC

CHAN 1 2 3 4 5 [} 7 8 9 10 n 12

o)

|

Ny ) S’
ASSIG ALARM
ACK/TEST

Ji DS4

S1 DS1 S2 DS2 S3 DS3

-28



TM 11-5805-638-34

« Renove conponent: connector J1 is nounted to the bracket
with two standoff screws, washers, and nuts; Rate/Mde
assenbly S1 is nounted to the front panel with four screws,
nuts and washers (two have already been renoved); swtches
S2 and S3 are mounted to the front panel with nuts and
washers on the outside of the panel; and lanps DS1, DS2, and
DS3 are nounted to the front panel with nuts and washers on
the inside of the panel.

REPLACE
. Install conponent and tighten mounting hardware.
. Resolder all wres.
. Reinstall bracket and tighten all nounting hardware.

3-8. POWER SUPPLY (20A1) ADJUSTMENT PROCEDURES

Moke adjustnents after perfornin% mai ntenance.  These procedure
determne if the Power Supply has been properly repaired and can be
returned to use.

Wth the power supply setup for test nake the foll ow ng
adj ust ment s:

1. Adjust R35 for a +5 Vdc 50 nV out put.

2. Adjust R12 for a +12 Vdc +240 nV out put.

3. Adjust R22 for a -12 Vdc %240 nV out put.
3-9. CABLE HARNESS ASSEMBLY (W1-W5) REPAIR

Cabl e harness assenbly repair consists of replacing connectors,

connector contacts, individual wres, and conplete harnesses where
indi vidual wire replacenment is not practical. The follow ng
procedures describe the renoval and replacement of wires for each of
the various connector types. Refer to the follow ng cable diagrans
for wire destinations, color coding, and harness dress requirenents.
REMOVAL

1. Connector P7

. Renove two end-nmounting screws and straps, |oosen clanp
screws, and pull connector cover back from connector.

. Renpve wire and contact using extraction/insertion too
MB1969/ 14- 02.
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2. Connector XAl.

2,

. Renobve wire and contact using extraction/insertion too
MB1969/ 14- 02.

Connectors Pl through P6

- Renove wire and contact by pressing on contact |ocking
tab with a suitable pointed tool and pulling the wire and
contact out of the connector body.

Connectors J1 and J2.

«.Unscrew nut (1) and renove body assenbly (8) and insert

(7).
.Unsol der and renove shield (6).

. Renove dielectric 85), not ched insert (1(0 washer (9),
3

cone dielectric (3), cone (2), and nut %)
« Unsolder pin (1) fromwre.

Connectors J3 through J6

« Unsolder jamnut and pull grommet back.

. Unsolder wire from connector pin.

Connector P7.
. Strip wire insulation back 3/16 inch.

. Using positioner M2520/2-08 and crinp tool M2520/2-01,
crinp contact wire.

. Using extraction/insertion tool M1969/14-02, insert
contact in connector socket.

. Push connector cover up against connector and tighten
clanp screws.

. Reinstall end straps and screws.
Connector XAl.

« Strip wire insulation back 3/16 inch.
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. Using positioner M2520/2-08 and crinp tool M2520/2-01,
crinp contact to wire.

. Using extraction/insertion tool M1969/14-02, insert
contact in connector socket.

3. Connectors P1 though P6

« Strip wire insulation back 3/16 inch.

« Using crinp tool AWMP 90202-2, crinp contact to wre.

. Insert contact in connector socket with |ocking tab '
facing outside of connector. Push contact all the way in
until it locks in socket.

4. Connectors J1 and J2.
« Place nut (1) on cable.

. Strip outer jacket (A) back 19/32 inch. Strip braid (B)
back 14/32 inch.

. Comb out braid and bend outward to allow free entry of
cone (2).

« Cut filler (O out.

. Push cone dielectric (3) into cavity of cone (2).

. Insert cone assenbly over conductors #E»_and under edge
of braid (B). The tapered cone will flair out braid and
jacket. Continue to push cone under braid until braid is
flush with edge of cone.

. Install insulating washer (9) over the conductors and
seat it against cone dielectric (3).
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CONNECTORS J1 AND J2 ASSEMBLY DETAILS

@ NUT
@ CONE

(® CONE DIELECTRIC

@ PIN

@ DIELECTRIC

() CONDUCTOR
STRIPPING
DI MENSIONS

(&) SHIELD
(@) INSERT
BODY ASSY

(3) INSULATING WASHER
NOTCHED INSERT

@ OUTER JACKET

BRAID
@ FILLER

@ CONDUCTOR
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. Cut both conductors (D) 0.35 inch long, neasured from
surface of insulating washer (9).

. Using digital nultimeter, determne which conductor is
connected to pin 20 of P2. Strip insulation of this
¢onﬁuctor back 0.1 inch. Strip other conductor back 0.2
i nch.

« Tin conductor with 0.1 inch stripped insulation.

. Push notched insert (10) over tinned conductor, wth
other conductor folded at a right angle to allow notched
insert (10) to seat flat against insulating washer (9).

. Solder pin (4), seated against notched insert (10), to
tinned conductor.

Slip dielectric (5) over pin (4). Slip shield (6) over
the pin assenbly and set it against washer (9).

« Wap the conductor, folded at right angle between the
shield ridges and sol der, neatly (do not allow solder to
extend above ridges).

. Push insert (7% over shield (6), and seat against
I nsul ating washer (9).

« Bring nut (1) up onto tapered portion of cable.

. Place connector body assembly (8) over insert (7) and
engage nut (1).

. Wench tighten nut (1) to 30.40 in. I|bs. torque.
5. Connectors J3 through J6.

. Strip wire insulation back 3/16 inch (J3, J4, and J5) or
5/16 inch (J6). Tin wre.

. Solder wire to connector pin.

« Push gronmmet into connector. Screw in and tighten jam
nut .
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CABLE HARNESS ASSEMBLY W5 WIRE COLOR CODE AND DESTINATIONS

307 15
E PIN 10
PiN 26~ 1 7
m \ﬂ
P
166, 5
4 W1
O
ock \LM,
WIRE NO. COLOR FROM | TO WIRENO. | COLoR | FrROM | TO

1 WHT-BLK-BRN | P1-1 | P7-1 16 BRN PI-16 | P7-16
2 WHT-BLK-RED | Pl-2 | P7-2 17 ORN PI-17 | P7-17
3 WHT-BLK-ORN | Pi-3 | P7-3 18 YEL Pi-ig | P7-18
4 WHT-BLK-YEL | Pl-4 | P7-4 19 BLU P1-19 | P7-19
5 WHT-BLK-GRN | P1-5 | P7-5 20 GY P1-20 | P7-20
6 WHT-BLK-BLU | P1~6 | P7-6 21 WHT-GY | P1-21 | P7-21
7 WHT-BLK-VIO | P1-7 | P77 22 WHT-BLU | Pl-22 | P7-22
8 WHT-BLK-GY | P18 | P7-8 23 WHT-GRN | P1-23 | P7-23
9 WHT-BLK P19 | P79 24 WHT-YEL | P1-24 | P7-24
n WHT-BRN PI-11 | P7-11 25 GRN P1-25 | P7-25
12 WHT-RED P1-12 | P7-12 27 VIO P-27 | P7-27
13 WHT-BRN-RED | P1-13 | P7-13 28 WHT-VIO | P1-28 | P7-28
14 BLK P1-14 | P7-14 29 WHT P1-29 | P7-29
15 WHT-ORN P1-15 | P7-15 30 RED P1-30 | P7-30
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CABLE HARNESS ASSEMBLY W2 WIRE COLOR CODE AND DESTINATIONS

P2
/ :
i s
v ~ 'd ]
w2 J{
S
WIRE NO, COLOR FROM TO 7IJ
1 WHT-BLK P2-3 Ja-C 3
1R WHT P2-4 J3-D
2 WHT-RED P2-5 J3-A
2R WHT P2-6 J3-8B
3 WHT-GRN P2-7 J3-L
R WHT P2-8 J3-M
4 WHT-BLU P2-9 J3-J Po
4R WHT P2-10 J3-K
5 GRN P2-26 J3-G 30 mal 15
5R WHT P2-12 J3-H
6 ORN P2-13 J3-E E
&R WHT P2-14 J3-F
7 YEL P2-17 J3-R %
7R WHT P2-18 J3-§ 16 T
8 BLU P2-27 J3=-N
8R WHT P2-29 J3-P
9 BLK P2-15 J3-U
10 WHT-ORN P2-24 | J1-PIN
10R WHT P2-25 |J1-RING | BARE STRAND
1 BLK P2-30 J1-l
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CABLE HARNESS ASSEMBLY W3 WIRE COLOR CODE AND DESTINATIONS

1 P 1 P 16
Jé
PIN 25
PIN 12
PIN 30 PIN 13
15 30 30
1 1 P3
1 w3
== XAl
WIRE NO, COLOR FROM TO
1 BLK XA1-23 J6-C
1A WHT XA1-25 Jo-A Pé

L

18 GRN XA1-24 Jé-B
3 RED XAl1-4 P3-27
3A WHT XA1-19 | P3-17 WIRE NO, COLOR FROM TO
38 BLK XA1-10| P3-22 7 VIO XAl.2 | P&-21
RED XAl-7 P3-28 7A WHT-VIO XAl=15 | P6=16
4A WHT XA1-20| P3-18 8 VIO XAl=3 | P4~22
4B BLK XA1-22| P3-23 8A WHT-VIO XAl-16 | P&=17
RED XA1-8 P3-29 9 VIO XAl-4 | P6-23
5A WHT XA}-21| P3-19 9A WHT=VIO XA1-17 | Ps-18
58 BLK XAl-9 P3-24 10 VIO XA1-5 | Ps-24
\le XA1-1 Pé=6 10A WHT-VIO XA1-18 | Pé=19
6A WHT-VIO XAl-14 Pé=1 n BLU XAl-11 | P&-27
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CABLE HARNESS ASSEMBLY W4 WIRE COLOR CODE AND DESTINATIONS

|
_fljj [ [ we ] P |
\/_, %
34 4

WIRE NG, COLOR FROM | 70

1 WHT-BLK P4-3 | J4-C

iR WHT P-4 | J4-D

P4 2 WHT-RED P4-5 | J4-A

30 15 Y13 WHT P4-6 | J4-B
3 WHT-GRN P47 | J4-L
3R WHT P4-g | Ja4-M

4 WHT-BLU P4-9 | J4-)

WHT P4-10 | J4-K
E 5 GRN P4-11 | 14-G

16 EU‘ 5R WHT P4-12 | J4-H
) ORN P4-13 | J4-E

6R WHT P4-14 | J4-F

7 YEL P4-17 | J4-R

7R WHT P4-18 | J4-S
8 BLU P4-27 | J4-N

8R WHT P4-28 | J4-P

9 BLK P4-16 | Ja-U
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CABLE HARNESS ASSEMBLY W5 WIRE COLOR CODE AND DESTINATIONS

3-38

9
(8]

/ a1 | 7.]
R W5 J2
U= i L
WIRE NO, COLOR FROM TO f
1 WHT-BLK P5-3 | J5-C 5
1R WHT P5-4 | J5-D
2 WHT-RED P5-5 J5-A P5
R WHT P5-4 J5-B
30 15
3 WHT-GRN P5-7 J5-L
3R WHT P5-8 J5-M
4 WHT-BLU P5-9 J5-J
4R WHT P5-10 | J5-K
5 GRN Ps-11 | J5-G %
5R WHT P5-12 | J5-H 16 1
6 ORN P5-13 | J5-E
&R WHT P5-15 J5-F
7 YEL P5-17 | J5-R
7R WHT P5-18 J5-$
8 BLU P5-26 | J5-N
8R WHT P5-28 J5-p
9 BLK P5-1 J5-U
10 WHT-ORN P5-19 | J2-PIN
10R WHT P5-20 |J2-RING {BARE STRAND
n BLK P5-16 J2
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APPENDIX A
REFERENCES
A-1. PUBLICATION INDEXES

The following index should be consulted frequently for latest changes or revisions of references given in
this appendix and for new publications relating to material covered in this manual.

Consolidated Index of Army PublicationsandBlank Forms............................. DA Pam 310-1
The Army Maintenance Management System (TAMMS) . .......... .. i, DA Pam 738-750
Index of Modification Work Orders. . . ...t DA Pam 750-10

A-2. FORMS AND RECORDS

The following forms and records pertain to this material.

Discrepancy in Shipment REDOI . . . ..ot e i e SF 361 I
Report of DIiscrepanCy (ROD) . . ..ottt e it ettt e e e SF 364
Quality DEfiCIENCY REPOI . . ..ot e e e e SF 368
Recommended Changes to Publicationsand Blank Forms. . ....................... DA Form 2028 I

A-3. OTHER PUBLICATIONS

The following publications contain information pertinent to this material and associated equipment.

Painting and Preservation of Supplies Available for Field
Use for Electronics Command EqUIpmMeNt . ... ...ttt e SB 11-573

Preservation, Packaging, Packing and Marking Materials,
Suppliesand Equipment Used by the Army . ... ... oo SB 38-100

Operator’s and Organizational Maintenance Manual:
Multiplexer Time Division, Dlgltal TD-1069/G
(NSN 5805-01-028-8425) . . e e e e L. TM 11-5805-638-12

Hand Receipt Covering Contents of Components of
End Item (CDElI), Basic Issue Items (BII), and
Additional Authorization List (AAL) for Multi-
plexer, Time Division, Digital TD-1069/G
(NSN 5805-01-028-8425) . . . ..o ottt e e e it i TM 11-5805-638-12-HR

Organizational Maintenance Repair Parts and
Special Tools List for Multiplexer, Time
Division, Digital TD-1069/G
(NSN 5805-01-028-8425) . . . . ottt ettt e et TM 11-5805-638-20P

Change 1 A-1
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APPENDIX A (CONTINUED)

Direct Support and General Support Repair Parts
and Specia Tools List for Multiplexer,

TimeDivision Digital TD-1069/G . .. ... ...ttt TM 11-5805-638-34P
Administrative Storage of EqQUIPMENt . . ... ..o TM 740-90-1
Procedures for Destruction of Electronics Materiel to

Prevent Enemy Use (ElectronicsCommand) . .. ..ot TM 750-244-2
First Ald for SOIAIErS . . ... FM 21-11

A-2 Change 1
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APPENDIX B

EXPENDABLE SUPPLIES AND MATERIALS LISTS
Section |. INTRODUCTION

B-1. SCOPE

This appendix |ists expendable supplies and materials you wll
need to operate and maintain the TD-1069/G  These itens are
aut hori zes to you by CTA 50-970, Expandable [tems (Except Medical,
Cass V, Repairs Parts, and Heraldic Itens).

B-2. EXPLANATION OF COLUMNS

a. Colum 1 - Item Number. This nunber is assigned to the
entry in the listing and 1s referenced in the narrative instructions
E‘P) identify the material (e.g., “Use cleaning conpound, item 1, App.

bh. Colum 2 - Level. This colum identifies the |owest |evel
of maintenance that requires the listed item

C Qperator/ Crew
O Organi zat i onal
F-Direct Support
H General Support

c. Colum 3 - National Stock Number. This is the National
S'hoc_k number assigned to the item use it to request or requisition
the item

d.  Colum 4 - Description. Indicates the Federal item nanme
and, if required, a description to identify the item The last line
for each itemindicates the part nunber followed by the Federal
Supply Code for Manufacturer (FSCM in parentheses, if applicable.

e. Colum 5 - Unit of Measure (UM. Indicates the measure
used in £erforning the actual maintenance function., This neasure is
expressed by a two-character al phabetical abbreviation (e.g., ea. in.
pr). If the unit of measure differs fromthe unit of issue,
requisition the lowest unit of issue that wll satisfy your
requirenents.

B-1
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Section Il. EXPENDABLE SUPPLIES AND MATERIALS LIST

1 2 3 (4) 5
| 1(E)M ISE)VEL NA'FI )G\IAL DESCRI PTI ON L(J!\)I T
NO. STOCK OF
NUMBER MEAS
PART NO. AND FSCM
1 H 3-foot lengths of No. 24 AWG FT
si ngl e-conductor Stranded cabl e
2 H Connect or M24308/ 4-3 (Femal e)
H Heat Sink Conpound 074
4 F,H |6850-00-105-3084 | C eaning Conpound 074
( TRI CHLOROTRI FLUOROETHANE)
5 F,H |[7920-00-924-5700 | C eaning Coth YD

B-2
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GLOSSARY
ABBREVIATIONS

BC . . Jeeesseccssecesscssacsasssnnnns Al ternating current

ACA & iiieteetenecassscntasssnsnnn Automatic Channel Assignnment

O Acknow edge

It Al arm

I Built-in Test Equipnent

001 P Bits per second

CDP. teeeeereeeecscsscsancasanans Condi ti oned D phase

CHAN. iieeneeeeecraceannssnccnasnss Channel

O ] Channel fail LED indicator drive
si gnal

CHSN. titeeeeeeeeaceeoccacoacncenns Channel select, one of 12
digital lines (lower case n for
FSK)

CHSSN ittt eeeeneeeacccanaensononns Channel select, switch strobe
not

) I Clock timng and distribution
si gnal

CMOS. tiiiiiniitrteceecenannconanss Conpl enentary netal - oxi de sem -
conduct or

CTR. tiiietiiiierenienncnnsnnnnns Count er

DATIN . . ittt ieteeeecenasosnaannnn Digital Data I|nput signal

DATOUT e et eeeenensecesacscaasaases Digital Data Qutput signal

]2 Decibels mlliwatt

dC teeiitiiiietitatrtccstanonnns Direct Current

DCPG i iiiieiteerteensencccnnnnnns Digital Cock Pulse Generator

DELCLK. ¢t eeenennreccacecncasananns 66.7 Hz clock, when HI CLK and
LOCLK are in Phase

DEMOD tiiiennnneeraceecacnnnncnnas Denodul ati on

DEMUX 4eeeieneeneeeeeeeeenannnnnns Demul ti pl ex

GLOSSARY-1
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PLL.....

ABBREVIATIONS

oooooooooooooooooooooo

oooooooooooooooooooooooooooo

oooooooooooooooooo

PMBU, PMBV, PMBW.

PMCS .

GLOSSARY-2

(CONTINUED)

El astic Store

El ectromagnetic

Functiona

Frequency Modul ati on

Frequency Shift Keying

Frequency Shift Keying timng

H gh C ock Frequency

Hertz

Jack or electrical receptacle

with femal e contacts

Kil obits per second

Ki | ohertz

Kiloneters

Least Significant Bit

Light Emtting D ode

Low C ock Frequency

Large Scale Transistor-to-

Transi stor Logic

Megahert z

Most Significant Bit

Mul tipl ex

MIlivolt(s)

MIliwatt(s)

Nonr et urn-to-zero

Not connect ed

Over head

Phase Locked Loop

Programmabl e Mode Bus; 3-wire

bi nary coded switch bus (UV/W

Preventive Miintenance Check/
Service

I nterference
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ABBREVIATIONS (CONTINUED)

PWB. . . tetieieteenencccccosnnnnns Printed Wring board e.g. nodule

PWR. . . tetiiiiiieteeenoennnocnnnns Power

Q. . . . tessetesccccacstesossanans Transi stor designator

RAM i e Random Access Menory

e Recei ve

RDX. . . teeeeececesscssasocssassnns Read Data Transmt

ROD. . . i i iitieereeae Report of Discrepancy

RSTB. . teteeeeenconccsccconnnonns Reset BITE

RSTROBE........ csesececccanrcnnas Recei ve Strobe Timng signal

S . .. tessercscccassssscnes cesens Switch designation

SFC. . . tieeesscccassssssssnsnnnans Subframe Counter

STBR. . ceeeecessccssssscssssssass Strobe Receiver

STBX. . teeerecnes tesesecns cessense Strobe Transmt

TAMVE. . ttieececnnoncsasacanens The Arny Mi nt enance
Managenment System

TECF. . teeeerecnncans ceesessseesene Traffic Fault

TMDE. . cveevee ceeeeen teacecnseans Test, Maintenance, Diagnostic
Equi pnent

TRFC. . ceeetveessscsscsssssannans Traffic

TSC. .. ceeeeeess ceseccesssasenass Time Slot Counter

TTY. . . ceeesccssooscsaconssescsanns Tel etype

U. . . . ceececeecescssssssssssnnes Integrated Crcuit conponent
desi gnat or

VaC. . . ceeeesescensasssnnes cesene Volts alternating current

VCO. . . tetenssssssssesnnes ceseess Vol tage Controlled GOscillator

WDR. . . cceene ceeessanssses ceeosane Wite Data Receive

XCDP. . teveennees ceescescassncans Transmt Conditioned D phase

XM T, . ceeerecocecocsssacccsas Transm t

GLOSSARY-3
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GLOSSARY

BAUD - Unit of signaling speed derived fromthe duration of the
shortest code elenent. Speed in bauds is the nunber of code
el ements per second.

BIT - Abbreviation for Binary Digit. A unit of information equal
to one binary decision.

BYTE - Nunber of bits conprising a data word.
CONDI TIONED DI PHASE - A format used in digital data transm ssion.

CLOCK - A reference source of timng information for a machine or
system

DEMULTI PLEX - The process of separating two or nore signals
previously conbined by a conpatible nultiplexer.

RESTUFFING - The process of removing the stuffed slots to restore
data to its original frequency (see STUFFING bel ow).

DUPLEX CIRCUIT - A conmunication circuit that can sinultaneously
transmt and receive.

FAULT - A reproducible malfunction; i.e. a malfunction that
occurs consistently under the same circunstances.

FREQUENCY SHI FT KEYING - A form of frequency nodul ation in which
the nodul ati ng wave shifts the output frequency between
predeterm ned val ues and the output wave has no phase

di scontinuity.

MARK - In telegraphy, a closed circuit condition. Equivalent to a
bi nary one.

M DFRAME - A portion of the data stream (160 bits).  Sixty-four
(64) mdfranes equals one multifrane.

MULTI PLEX - The process of conbining two or nore signals so that
they can be transmtted on a single channel.

SPACE - In telegraphy, an open circuit condition. Equivalent to a
binary zero

STROBE - A sanple pulse used to gate the output of a nenory sense
anplifier into a trigger in a register.

STUFFING - The process of adding extra tine slots to incomng bit
streans to raise their bit rates to a fixed nultiplexing rate.

GLOSSARY-4
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