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DESCRIPTION vert the data when required, and for filter selec-

The Digital Data Board enables the Mastr I ex-
citers to accept two-level NRZ (non return to zero)
digital input at data speeds up to 96800 baud. The
Data Bogrd is provided in two groups: Group 1 is
used with the VHF PLL exciter 19D4283240 and
Group 2 i8 used with the UHF FM exciter
18D4R83879. The input dats may be either
unipolar or bipolar within the range of -28 to +28
voltg. The switching threshold betwesn a logical 0
and g logical 1 is nominally +1.0 volt.

The Digital Data Board converts the input data
to plus and minus voltage levels, filters the datato
limit spectral cccupancy, and couples the dats to
the exciter. It also complstes the voice path for
transmit audio. Provigions have heen made to in-
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tion to match the dsts rate. The Dats Board con-
tains input signal conditioning, level shifting, two
low-pass filters, and a nedative voltage converter.

The Digital Data Board provides opseration in
either of two modes, Voice or Data. In the Voice
Mods, transmit sudio from the audio processor is
routed to the Data Board through J304/P304,
coupled through €318, and passed through relay
contacts K301-B3, B2, and back fo the exciter
through J308-3.

In the Data Mode, the Data Board is powered
on, datas is converted to the proper levels and
polarity, is filtered and rcuted to the exciier
through relay K301. The Data Mode is sslected
when g positive voltage is applied to the base of
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Voice/Data Bslect Switch Q303, turning it on and
supplying & ground path for relay K301. With
K301 energized, +10 volts is8 applied to the Dats
Board through contacts K301-Al, AZ; this dis-
ables the voice path and connects the data path.

CIRCUIT ANALYSIS
DATA POLARITY SELECTION

Inpuf data is applied to the basge of buffer Q304
through J306-9. The cutput of the bufferisapplied
1o the bass of @308 or, if the sense of the data isto
be inverted, i8 applied to the basge of Q301. Q301
inverts the data and applies it to the base of @303.

This inversion is jumper-selectable. With P301
conmecting J301-1 and J301-2, the normal dats
sense is gelected; that is, a logic 1 onthe data input
will drive the transmit frequency higher and &
logic O will drive the frequency lower. If this sensse
is to be inverted, connect P301 from J301-3 to
J301-2.

DEVIATION ADJUST, FILTER SELECTION

The dats, is applied to the base of Q302 which,
together with R307, R308/R333, R308,
R310/R334 and R311 isused to control {ransmit-
ter deviation. If the data sense is "upright® ornon-
inverted, then R308/R333 will control deviation
in the negative direction and R310/R334 will con-
trol deviation in the positive direction. Since the
function of @308 is to switch resistors in parallsl,
there will be some interaction bstween the two
devigtion adjust controls.

The dats, is filtered by two active low-pass fil-
ters, one formed by U30la, b, and the other
formed by U304a, b, ¢ and 4. Jumpers are used to
gelect the appropriate filker for the data rate being
used. For high speed dats (1200- 8800 baud), only
U304 is used. In this cass, install jumper P302
acress J308-8,3 and P303 across J303-1,3. For
dats rates equal to or less than 1200 baud, both
filters are used. Connect P302 across J302-3,4
and P303 acrose J303-1,3.

Additional jumper positions are provided to
allow the input of either filter to be connected to
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ground for setting channel center frequency or for
troubleshooting purpoges.

U302 and its associated components form &
free-running multivibrator which generales a
nominal -7 volts de to power the op-amps and to
provide the negative voltage required to modulate
the exciter.

.Output data is taken from U304d-14 and

passed through relay contacts K301-B1,B2, and
then through J305-3 to the exciter.

ADJUSTMENTS

The only adjustment required on the Digital
Dagta Bogrd is the getiing of positive and negative
date deviation. All other gtation adjustments are
made &s instructed in the appropriste station
maintenance manual.

TEST EQUIPMENT REQUIRED

o Frequency counter

DATA DEVIATION ADJUSTMENT

NOTE

Some means of switching the station intc
the Data Mode and of providing g logic 1
and logic O at the station Data inpub ter- |
minal is required. This can be the dais
device that will normally be used with the
station, or aiternatively the 12 volb power
supply can be used to supply a logic 1. The
station ground canbe usedic supply
logic O.

JRB-7 is the Data/Voice Select inpub and JR-8 is
Data input line. J& is the 8 pin Molex connector on
the rear of the station control shelf.

1. Tune the stgtion ag directed in the appropriate
mainfenance manual. Set the ICOM on fre-

quency.
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Connect PE0R and P303 on the Data Board as
appropriate for the baud rate that will bs used
in the system, Conmect P301 across J301-2,8.

. Withthe transmitter in the Voles Mode, keythe

gtation and, with a frequency counter, observe
the transmit frequency.

. Apply & positive voltage Cogle 1) to JR.7

(Data/Voice Belect) to drive the station into the
Deta Mode.

Apply a ground (ogic O) to JR-8 (Data input).
Using the frequency counter to measure fre-
quency offset from the channel center as

LBI-31958

measurad in gtep 3, adjust R310 on the Data,
Board (R334 on UHI to get the requirved devia-
tion in the positive direction.

Apply apositive voltage Gogle 1) fo Data, iInput,.
Adjust R308 on the Data Board (R333 on UHF)
to get the required devigtion in the negative
direction. There is & small amount of interac-
tion between thess two adjustments. Repeat
steps § and 6 until the deviation is the correct
level and symmetrical on both sides of channel
nenter frequency.

Return the station to Voiee mods, This com-
pletes the adjustment of the Data Board.

GENERAL ELECTAIC COMPANY » MOBILE COMMUNICATIONS DIVIBION
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NOTES

1. PRRTIAL REFERENCE DESIGNATIONS SHOWN.
FOR COMPLETE DESIGBNATIONS.FREFIX WITH
300 SERIES.
EXAMELE 1 C1~C301.RI-RINO1,ECT. .

(1941469236, Sh. 1, Rev. )

(190336826, Sh. 1, Rev. 0) ‘
{19A149236, &h. 2, Rev. 0)

LEAD| IDENTIFICATION
FOR Q301-Q304

: FLAT
E
RUNS QN SOLDER SIDE J N4
AUNS ON BOTH SIDES | @Z
e AUNS ON COMPONENT SIDE B

- IN~LINE
TOP VIEW

NOTEr» CASE SHAPE 1S DETERMINING
FRCTOR FOR LEAD IDENTIFICATION.

OUTLINE DIAGRAM
Digital Data Board, 19033682661,G2
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SCHEMATIC DIAGRAM
Digital Data Board, 19C336825G1,G2
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ALL RESISTORS ARE 176 WATT UNLESS
OTHERWISE SFECIFIED AND RESISVOR
YALUES IN OHHS UNLESS FOLLOWEQ 8Y
E=1000 OHMS DR MEG~1.000.000 QHHS.
CAPACITOR VALUES IN PIGOFARADS (EGUAL
TO MICROMICROFARADS ) UNLESS FOLLOWED
BY UF~HICROFARANS. INOUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MA«MILLIHENRYS QR H-HENRYS. :

MODEL NO. REV. LETTER |
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19033482502

(190438339, sh. 1, Rev. 0}
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PARTS LIST
SYMBOL | GE PART NO. DESCRIPTION
DIGITAL DATA BOARD
19C336825C),2
18808 1
R3O ISA216559P106 Varlable cermet: 10X ohms + or - 20%, 1/Z wg
sim ta CTS Series 360.
RILL I9RTQLZ3QP3TL #atal €ilm: 10X ohms 4 or - I8, 174 w.
thra
SYMBOL GE PART NB. DESCRIPTION RITE
R317 1347052509269 Metal film: 5.11X ohms + or -1%, 1/% w.
X424 19R7QL230P201 Hetal €ilm: 1¥ ohms + ar -1%, 258 vOCW, I/4 w.
---------- CAPACITORS = = = = = = = = 7313 13a7012509322 Hetal fiim: 1€.5K chms ¢+ or -1%, 250 ¥DCW, 1/¢
W
] <381 134731334P8 Tantalums 22 uP + or -20%, 16 VDCW.
R3I20 ISA7D12502210 Meral film: 1240 ohms + oz -1, 250 VDCW, 1/4 w.i
c3a2 TEL4ACPILAE Polyedtac: QL0 uF + or -10%, 30 VDOW.
a R321 1547012507393 Hetal Eilm: 90.¥X ohms * ar - 1%, 250 VDOW, 124
<383 and CH
r32Z
R T304 19A7013534P8 Tantalom: 22 of ¥ or -20%, 16 VOOW,
. thea R223 13A7C1250P365 Metal film: 46.4K ohms + or -1%, 250 VDCW, 1/4
CINE .
<3187 TE44ACPILAK Polyester: .OLU uF + oc -10%, 50 VDCW. R3I2% 19ATDO0LIIPAY Degpaxited carboa: 10K gnms t oc - 3%, 172 w.
and
€3¢8 1370137198 polysstes: @.015 uF + or -5%, 5Q VDCW. R3I2%
T30% 1SA701371P5 Polyester: ©.022 uf ¥ or -5%, 50 VICW. R3¢ 19A700Q19P45 Deposited cartbon: 4.7K ohms + or -~ 5%, 1/4 w.
ca 19A701371P3 Polyester: 700 pF + or - 5%, 50 VDCW. R327 153a700019P49 Seposited carbon: 10X ohms + or ~ 5%, 1/4 w.
311 19274137127 Palyester: U.01 uP + or -3%, 30 VDCW. R3I23 ISATOODISPAS Deposited carbon: 4.7% ohms + or - 3%, 1/4 w.
[+23%3 18A701371p5 Polyester: 4740 pf + oc - 5%, 50 VOCW. R32%9 19A700013949 Oeposited cacban: LAK chms + ar ~ 58, 1/4 «,
€313 i8a7o137197 Polyester: 40,081 uF + or ~3%, 50 VDCHW. R3O 12A7002019P45 Depogited cacban: 4.7K ohms ¢ or ~ 5%, 1/4 w.
<314 19ATQLITIRL Palyestar: 1000 pP + or -5%, 50 VOCW. R331 134700019P13 Deposited carbon: 10 ohms + or - 5%, 1/4 w.
and
<315 LIRIDI5I4PT Tantalums 10 uF ¥ or -20%, 1& VDTR. R332
<316 TEL4ACPILLK Palyestec: LUl uP + ovr -10%, 30 VOCRW, ®333 19A21653%P1IL7 Variaple cermet: 23X ohmeg + ac - 20%, 1/2 wg
thru sim tae LTS Series 340.
<3ig
RI34 194125353P182 vactable cermef: 3000 ohme + or - 20%t, 1/2 w;
£319 13470023393 Ceramic: 220 pF + or -10%, 50 VDCW. sim to CTS Series 36£0,
<328 134701371P% Palyester: 1000 pP + or -3%, 50 VDCW. R3I35 1347012507335 #Metal film: 22.6X onms + or -1%, 250 VDCW, 1/4
We
----------- BIOBES = = = = = = = = = RIIG 19a701250P318 Hekal Eilm: 14.7X qums + ac -It, 1/4 w.
D38} 13270002821 Silicon, fast (ecovery: fwd current 75 mhk, 7%
thrt: PIV¥; sim to Type iW4l4e., £ &£ £ 4 e e mm s m = IHTEGRATED CIRCUITS - - - = = — -4
D30
v30L 1%A70178972 DUAL OP aMP; #im to L¥353.
----------- JACKS ~ = = = =~ = o~~~ = u3o2 1SATD18657) Linear: 33% Timer, sim to Sigaetlics WESISN.
J308 13R1164659P76 Connectar, printed wiring: ¥ contacts rated at y304 1¥A7QL789PL Linear,; Low Power OP AMP; sim to LMI24M.
and 5 amps; sim to Molex 08-52-3491,
3306
--------- HISCELLANEQUS - - — = = = = =
----------- REBLA¥S =~ - - - - — = - ~ 19A143401GL Cable, pata Board.
2301 L9A?00061PY Hermetic sealed: 13D to 341 ohms coil res, 19470324821 Contact, electrical {Quantity 12§,
8-16.3 VDC; $im to GE 35AV176DAX, CP Clare
HFW-~1201358, ov Paotter-BrumField BCME1E6D.
----------- PLUCE — - - = = - — = = =
P38} 19A70210492 Connecter: gold plated, twe position shorting:
thru sim to:r Beryg 55474-003,
2303
---------- TRARSISTORS — — = — = = = —
Q3L 13a70002321 Silicon, NP¥; sim to Type 2¥3904.
Q302 19a79002221 Silicen, PHP; sim to Type 2W29(6.
Q303 19470250322 Silicon, WPW.
Q304 194700402301 Siltean, WPN; sim te Type 2R3%04.
---------- RESISTORS - - - = - - ~ = -
RIDY ¥5H700015P37 Deposited carbon: 1K ohms 4 or - 5%, 1/4 w.
Rr302 13A700015253 Deposited cacban: 22K chms + ar - 3%, 1/4 w.
2345 19700419249 Qepagited cacban: I0K aohms + oc ~ 5%, 174 w.
R307 13A701250P281 Hetal film: 6.¢1K ohms + or -1%, 1/4 w.
’3ID3 134316559106 Variable cermet: 10K ohms + or - 20%, 1/2 w;
sim to CT3 Series 360.
R3QY 19A741250P13 Hetal film: 21.5K ohms + or - 1%, 250 VDCW. 1/4
'S

HCOMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,

PARTS LIST

19C338825G1 (HIGH BAND)
19C338825G2 (UHF BAND)
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TEST SPECIFICATION, DIGITAL DATA BOARD

SH NQ.

FIRST mae For MASTR IT STATION E CFO, PL 19C336825

* | conT on sHEET
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L.0 sCnnE
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-

Thiz 13 a module test epecification tor the Maastry
Drgital Data Poard PLLISC3IZ6825.

2.0 GESCRIPTIO

j/

Thie hoard is designed To plug onto the Mastr I1 VHF PLL
exciter (19D423249) or to the UHF FM exciter (4911422679,
and =nable the exciter to accept NRZ dicital input at
data speeds up Lo Q60D hits/sec. The inpur data can be
eithetr unipolar or bipolar within the range of -25 to +25
volts, The switching threshold between a logical © and 1
is nominally +1.0 volt. Provision has been made to
invert the input data zense if necessary.

The Data Board has two mocles of operation. In the Voice
mode, Ttransmit audio from the Audio Processor is routed
onto the Data Boarxd, through a selt of relay contacts and
a coupling capacitor, and back to the exciter. 1In the
Data mode, the Data Board is powered up, and the input
— data is converted to plus and minus voitage levels, low- »
vass filtered to limit spectrum occupancy, and then relay
switchad onto the medulator input lin=. Transmit audio
is inhibited in Data mode.

The Deta Board has two active low-pass filters; the one
formed by Uda, b, <, and d is used for data rates up to
3600 bits/sec, and for date vateszs beslow B0U0 bits/=zec, a
second filter formed by Ula and b is switched in series
with U4,

There are two groups of Data Board, G2 being used for VHF
and G2 being used for UHF.

3.0 REFERENCE INFORMATION

3.1 Drawings: 19D43833%9 Schematic
19D336823 Assembly 130

3.2 Data port input impedance > 4.7 kohns A A

M5

3.3 Current drain: Voice mnode < 1 ma @ 10.0 volts
Data nmode < B0 mA @ 10.0 volts

PRINTS TO

MADE BY ARPROVALS

Yol 22 SEP 1987 T-M RRD. DMO% | 19A149402 |
19sam 25 SEP /98723 5EPT 67 LYN c HB U RG LOCATION | CONT ON _SHEET 2 SH NO. 1

T |EC/-4 N 4&
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REV
NO.

TITLE | conronsneer

CONT ON SHEET

TEST SPECIFICATION, DIGLTAL DATA BOARD

First maoe ror MASTR IT STATION FECFO.

SH NO.

| 19a149402

PL 19C336825

3 sune. 2

4.0

TEST PROCEDURE

4.1 Hook up the test setup per Figure 5.0.

4,2 Turn both pots on the Data Board fully clockwise.

4.3 Install the following jumpers: J1 -
J2~1 to J2-4

J3-1 to J3-3

Apply +10 volts supply to the Data Board.
putting the Board in the Data mode.
voltage at JS-3.
millivolts of 0.0 volts., Remove the jumper at J2;
the voltage at J5-3 should be either + or -, with
magnitude greater than 5.0 volts.

Measure the dc voltage at Ul pin 4.
negative and greater than 6.0 volts.

It should be

Replace the jumper on J2 to connect 52-3 to J2-4.
Set
and 200 +/- 10 Hz. With an oscilloscope,
the pk-pk cutput level at output pin JS5-3.
the input frequency until the output voltage drops
to 50% of the 200 Hz value. This freguency should

be between 1400 and 1550 H=z.

neasure

Move the jumper on J2 to connect J2-2 to 52-3, and

move the jumper on J3 to connect J3-3 to J3-4.

and 200 +/- 10 Hz. Ageain,
voltage at output pin J5-3. Increase the input
frequency until the putput voltage drops to 50% of
the 200 Hz value.
8.75and 10.3 kHz.

4.10 Open switch Si,
The ocutput voltage at JS5-3 should drop to =zero.

either position

Close 51,
Measure the DC
This voltage should be within S0

the input signal generator to 12-15 volts pk-pk

Increase

Set the input signal generator to 12-15 volts pk-pk
measure the pk-pk output

This frequency should be between

placing the board in the Voice mode.
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GENERAL D) ELECTRIC i'
: 192149402
REV TITLE j CONT ON SHEET P SH NO 3
NO,
F’ TEST SPECIFICATION, DIGITAIL DATA BOARD
SONT ON SHEET SH MHO. FIRST MADE FOR MASTR I1 STATION F C Fo PL 19q336825
REVISIONS
5.0 TEST CIRCUIT \
3 Jd5-3
gﬁ;ﬁl ?frF DATA BOARD ' o msiTAL
GeNerATOR Je-9 -1 VOLTMETER
EL UNDER TEST
J6-T7 Jo-i J5-9
et
-5
—a 9—0/0— '
N 1S S N
S /71; : VOICE/ , O5CILLOSCOPE :
e ¥ DATA | ) 4
- SwWITeH ’
0.0 vpe : _

POWER, ,
AUPPLY ; ‘
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