LBI-4993G
ERICSSON g (DF1106)
(DF1119 IMTS)

MAINTENANCE MANUAL
25-50 MHz OSCILLAT OR/MULTIPLIER BOARD
19D423078G1-G38

TABLE OF CONTENTS
Page
DESCRIPTION . . . o e e e s e Front Cover
CIRCUIT ANALYSIS . . . . e e e e s Front|Cover
PARTS LIST AND PRODUCTION CHANGES . . . . . . . . e e e e 2
OUTLINE DIAGRAM . . . o e e 3
SCHEMATIC DIAGRAM . . . . e e e e e e s 4
DESCRIPTION 2C-ICOM - contains an oscillator and a 2 PPM

(£0.0002%) compensator IC. Will not provide compensa-
tion for an EC-ICOM.
OSCILLATOR-MULTIPLIER The ICOMs are enclosed in an RF shielded can with the
type ICOM (5C-ICOM, EC-ICOM or 2C-ICOM) printed on
The MASTR® Il oscillator-multiplier can be equipped the top of the can. Access to the oscillator trimmer is obtained
with up to eight Integrated Circuit Oscillator Modules through a hole on the top of the can.
(ICOMs). The ICOM crystal frequencies range from ap-
proximately 11 to 20 megahertz, and the crystal frequency is Frequency setion is accomplished by switching the
multiplied three times and then amplified to provide a hignCOM keying lead (terminal 6) to A- by means of the fre-
side injection frequency to the mixer. quency selector switch on the control unit. In single-fre-
qguency radios, a jumper from H9 to H10 in the control unit
In receivers equipped with a Dual Front End (DFE), aconnects terminal 6 of the ICOM to A-.
second OSC/MULT board is used. A total of eight ICOMs
can be used between the two OSC/MULT boards. In DFE applications, keying leads of the receiver and the
DFE OSC/MULT ICOMs are operated in parallel. Therefore,
ICOMs in the receiver can not be placed in the same position

CIRCUIT ANALYSIS as those in the DFE.
In the receive mode, +10 Volts is applied to the external
ICOMS ICOM lead resistor (R401) by the RX OSC control line,

keeping the selected ICOM turned on. Keying the transmitter

_ ) _removes the 10 Volts at R401, turning the ICOM off.
Three different types of ICOMs are available for use in

the OSC/MULT module. Each of the ICOMs contains a

crystal-controlled Colpitts oscillator, and two of the ICOMs CAUTION

contain compensator ICs. The different ICOMs are:

All ICOMs are individually compensated at the fac-

tory and cannot be repaired in the field. Any attempt
e

to repair or change an ICOM frequency will void
warranty.

5C-ICOM - contains an oscillator and a 5 part-per-million
(£0.0005%) compensator IC. Provides compensation for
EC-ICOMs.

EC-ICOM - contains an oscillator only. Requires external
compensation from a 5C-ICOM.
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In standard 5 PPM radios using EC-ICOMs, at least on
5C-ICOM must be used. The 5C-ICOM is normally used in the o
receiver F1 position, but can be used in any transmit or receiye Svemais SRRSO
position. One 5C-ICOM can provide compensation for up to | .
15 EC-ICOMs in the transmitter am@ceiver. Should the
5C-ICOM compensator fail in the open mode, the EC-ICOM
will still maintain 2 PPM frequency stability froniO to 55C
(+32°F to 13Z%F) due to the regulated compensation voltage
(+5 Volts) from the 10 Volt regulator IC. If desired, up to 16
5C-ICOMs may be used in the radio.
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R405, L405 and R411 and coupled through P903-14 to The output of Q402 is coupled through three LC circuits

metering jack J601-3 on the IFAS board. (L404-C414 on the OSC/MULT board and L502-C506 and
L503-C508 on the MIF board) to the mixer stage. The three

The output of Q401 is coupled to the base of amplifieL.C circuits provide the selectivity for the oscillator-multi-

Q402 through collector tank L402411 and coupling ca- plier chain.

pacitor C410. C411 is tuned to three times the crystal fre-

quency. Q402 is metered through a metering network

consisting of C412, R409 and R410 and coupled through

P903-15 to J601-4 on the IFAS board.

FREQUENCY CHANGE IN PPM
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The 2C-ICOMs are self-compensated to 2 PPM and cdn
not provide compensation for EC-ICOMs.

RC-2443

+1I[|° 265" +‘1‘2° B5°
DEGREES CENTIGRADE

When a DFE is used with a wide spaced transmitter option
compensation voltage for the 5C-ICOMs is supplied from the
+10 Volt regulator IC provided with the wide spaced transmit- Figure 1 - Typical Crystal Characteristics
ter option.

>

Compensator Circuits

Oscillator Circuit

) o N Both the 5C-ICOMs and 2C-ICOMs are temperature com-
The quartz crystals used in ICOMs exhibit the traditionabensated at both ends of the temperature range to provide
"S" curve charactestics of output frequency versus operatinginstant frequency compensation. An equivalent ICOM circuit
temperature. is shown in Figure 2.

At both the coldest and the hottest temperatures, the fre- The cold end compensation circuit does not operate at
guency increases with increasing temperature. In the middl@mperatures above©. When the temperature drops below
temperature range (approximatel}C0to +53C), frequency  gec the circuit is activated. As the temperature decreases, the
decreases with increasing temperature. equivalent resistance decreases and the compensation voltage

. . , , increases.
Since the rate of change is nearly linear over the mid-tem-

perature range the output frequency change can be compen- The increase in compensation voltage decreases the capac-

sated by choosing a parallel compensation @aawith & i of the varactor in the oscillator, increasing the output
temperature coefficient approximately equal and opposite thﬂéquency of the ICOM.

of the crystal.

The hot end compensation circuit does not operate at
Temperatures below +56. When the temperature rises above
+55°C, the circuit is activated. As the temperature increases,

e equivalent resistance decreases and the compensation volt-
age decreases. The decrease in compensation voltage increases

Figure 1 shows the typical performance of an uncompe
sated crystal as well as the typigarformance of a crystal
which has been matched with a properly chosen compensati
capacitor.
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At temperatures above and below the mid-range, addmeth%afgga of the varactor, decreasingdiitput frequency
tional compensation must be introduced. An externally geneP— :
ated compensation voltage is applied to a varactog . . ) S
: : C : ervice Note: Proper ICOM operation is dependent on the
(voltage-variable capacitor) which is in parallel with the crys—mrolled pinput voltagpes from 10_\5)0“ regulator.
tal. Should all of the ICOMs shififf frequency, check the 10-Volt

A constant bias of 5 Wlts (provided from Regulator ICreguIator module.

U901 in parallel with the compensator) establishes the varactor

capacity at a constant value over the entire mid—temperatumULTIPLlER & MULTIPLIER

range. With no additional compensation, all of the oscillators

will provide 2 PPM frequency stability from°Q to 55C

(+32°F to 13ZF). The output of the selected ICOM is applied to the base of
common emitter amplifier stage Q401 through a base tank
circuit consisting of L401/C402 and coupling capacitor C406.
C402 is tuned to three times the crystal fiemapy. Q401 is
metered through a metering network consisting of C407, C418,

Copyright© 1975, General Electric Company

Figure 2 - Equivalent ICOM Circuit
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PARTS LIST

LBI4994F

25-50 MHz OSCILLATOR/MULTIPLIER
G8

19D423078G1 -

Gl 25-30 MHz 2 FREQ (LL)
G2 30-36 MHz 2 FREQ (L)
G3 36-42 MHz 2 FREQ (M)
G4 42-50 MHz 2 FREQ (H)
G5 25-30 MHz & FREQ (LL)
GB 30-36 MHz & FREQ (L)
G7 36~42 MHz & FREQ (M)
G8 42-50 MHz 8 FREQ (H)
—————————— CAPACITORS =~ — = - - - — - —
c401 TE44ACPB10K Polyester: .010 uF +10%, 50 VOCW.
c402 19A4700012P2 Variable, ceramic: 2.5 to 20 pF 200 YLCW, temp
coef -250 —700 PPM; sim to Panasonic ECX12W20X32.
c403% 549626799 Tantalum: 3.3 uF #20%, 15 YDCW; sim to Sprague
Type 150D. Deleted by REV C.
C403LL¥ 5496267P17 Tantatum; 1.0 uF +20%, 35 VOCW; slm to Sprague
Type 150D. Added by REV C.
C403L* 5496267930 Tantalum: 0.82 uF +20%, 35 VOCW; sim to Sprague
Type 150D. Deleted by REV K.
In REV B & earlicr:
549626 7P9 Tantalum: 3.3 uF +20%, 15 VDCW; sim to Sprague
Type 150D.
403N 5496267P9 Tantalum: 3.3 uF +20%, 15 VDCW; sim to Sprague
and 1ype 150D.
C403H
C404LL* 194701624p20 Ceramic, disct 33 pF #5%, 500 VDOW, tomp coef
O PPM +30
Tn REV B & earlier:
549621 9P53 Ceramic disc: 3% pF +5%, S00 VDCW, temp coef
O PPM.
C404L* 19A701624P17 Coramic, disc: 24 pF t5%, 500 VDCW, temp coef
Q PPM £30.
in REV B & earlier;
5496219P48 Ceramic dise: 27 pF +5%, 500 VDCW, temp coef
0 TPM.
C404M 194701624P12 Ceramic, disc: 15 pF #5%, 500 YDCW, temp coef
O PrM $30.
C404H 194761624P6 Ceramic, disc: 8 pF #0.5 pF, 500 VDCK, temp coef
O PPM +60.
C405 184701802119 Ceramle: 1000 pF +20%, 1000 VDCW; sim to RMC
Type JF Discap-
C406LL 19470162418 Ceramic, disc: 10 pF +5%, 500 VDCW, temp
coef 0 PP +30.
C406L, 194701624P6 Ceramic, dise: 8 pF +0.5 pF, 500 VDCW, temp coef
O PPM #60.
C4064 194701624P5 Ceramic, disc: 7 pF +0.5 pF, 500 VDCW, temp coef
O PPM +60.
C406H 194701624P3 Ceramic, disc: § pF #0.5 pf, 500 VDC¥, temp coef
O PPM t60
c407 194701602P19 Ceramic: 1000 pF +20%, 1000 VOCW; sim to RMC
Type JF Disocap. N
C408LL* 19A701624P19 Ceramic, dise: 30 pF +5%, 500 VDCH, temp coef
O PPM #30. -
In REV B & earlier:
19A116656P33J0 Ceramic disc: 33 pF 5%, 500 VDCW, temp coef
O PPM.
C408L* 194701624P15 Ceramic, disc: 20 pF #5%, 500 VOCW, temp coef
0 DPPM #30.
In REV C & earlier:
194116656P27J0 Ceramic disc: 27 pF #5%, 500 VDCW, temp coef
0 P
C4084 19A701624P11 Geramic, disc: 13 pF +5%, 500 VDCW, temp coef
¢ BPY +30 -

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

C408H 19870162456 Ceramic, disc: & pF +0.5 pF, 500 VDCW, temp coef
0 DEM +60.
€409 L9ATOL602P19 Coramic: 1000 pF £20%, 1000 YDCW; sim to RMC
Type JF Discap.
C410LL 19470162408 Ceramic, disc: 10 pF +0.5 pF, 500 VDCW, tomp
coef O PPM +30.
C410L 194701624P6 Ceramic, disc: & pF #0.5 pF, 500 VDCW, temp coef
O PEM +6D.
C4108 198701624P5 Ceramic, dise: 7 pF #0.5 pF, 500 VDCK, temp coef
0 DPPM +80.
¢410H 19470162403 Ceramic, disc: 5 pF +0.5 pF, 500 VDCW, temp coef
0 PPM 60.
call 19470001202 Variable, ceramic: 2.5 to 3¢ pF 200 VDCW, temp
coef ~250 -700 PPM; sim to Panasonic RCX1ZWB0X32.
c412 19A7D1602P19 Ceramlc: 1000 pF +20%, 1000 VDCW; sim to RMC
and Type JF Discap.
c413
€41413, 1947016247119 Ceramic, disc: 30 pF +5%, 500 YDCW, temp coef
NS0 PPM #30.
C414L 194701624P118 Ceramic, disc: 27 pF +5%, 500 VDCW, temp coef
N8O PPM +30.
c4148 194701624P1 14 Ceramic, disc: 18 pF 5%, 500 VDCW, temp coef
N8O PPM +30.
C414m* 19A701624F110 Ceramic, disc: 12 pF 5%, 500 VDCH, temp coef
N80 PPM +30.
In REV G & earller:
19A116656815K8 Ceramle disc: 15 pF +10%, 500 VDOW, temp coef
—80 PPM
€415 19A701602P19 Ceramic: 1000 pF +20%, 1000 VDCW; sim to RMC
and Type JF Discap.
C416
€417 T644ACP3L0K Polyester: .010 uF +10%, 50 VDCW.
ca18* TE44ACP3 10K Polyester: .0i0 uF +10%, 50 VDCW. Added by REV 4
—————————— INDUCTORS - - ~ = = = = =~ = -
1401 (Part of printed board 19D433162P1).
and
1402
L404 19821941965 Coil.
L405* 19B209420P114 Coil, RF: 1.2 ud +10%, .18 ohms NC res max; sim
to Jeffers 4436-1K. Added by HEV A.
——————————— PLUGS = = = = = = = = = « =
POO3 Connector. TIncludes:
19R219594P1 Contact, electrical: 7 pins.
1982195942 Contact, electrical: B8 pins.
—————————— TRANSISTORS - - - - - — - - -
Q401 194115528P1 Silicon, NEN.,
and
Q402
—————————— RESISTORS - - - -~ - = ~ - - -
R401 19A700106PST Compesition: 560 omhms *+5%, 1/4 w.
R402 13A700106P79 Composition: 4.7K ohms 5%, 1/4 w.
RA4D3 184700106067 Composition: 1.5K ohtis +5%, 1/4 w.
RAO4 194700106039 Composition: 100 ohms +5%, 1/4 w.
R405 18A700106146 Composition: 200 ohms +5%, 1/4 w.
R408 L9AT00106P79 Composition: 4.7K ohms +5%, 1/4 w.
R407 194700106067 Composition: 1.5K ohms +5%, 1/4 w.
R408 194700106039 Composition: 100 ohms #5%, 1/4 w.
and
R409
R410 SR152P203d Composition: 20K ohms 5%, 1/4 w.
RALL* 3R152P243J Composition: 24K ohms +5%, 1/4 w. Added by BEV 4
——————————— SOCKETS - - — — ~ = = = - =
XY401 19AT0L785P1 Gontact, electrical; sim to Molex 08-50~0404.
thru (6 contacls with each socket),
XY408

SYMBOL | GE PART NO. DESCRIPTION
ASSOCIATED ASSEMBLIES
—————————— OSCILLATORS - - — — -~ — - — -
NOTE: When reordering specify ICOM Frequency.
ICOM Freq. (25-30, 36-42 MHz) = Oper Freg + 11.3
3
ICOM Freq. (30-36, 42-50 MHz) = Oper Freq + 9.4
3
7401 19412938361 Compensated: 2 FRM, 00-36, 42-50 Mliz.
thru
Y408
19412939362 Compensated: 2 PPM; 25-30, 36-42 HHz.
1941.29393G9 Compensated: 5 DPM; 30-36, 42-50 Miz.
194129393610 Compensated: 5 PBM; 25-50, 36-42 Milz.
19412938365 Bxternally Compensuted: 5 PPM; 30-38, 42-50 Mhz
1941209325366 Externally Compensated: 5 PPM; 25-30, 30-42 Miw
————————— MISCELLANROUS - ~ - = = = — = =
203159471 insulator. (Used with €402, C411).
RECEIVER MODTEICATION KTT
19412975001
(Used with DUAL FRONT BND)
—————————— CAPACITORS - — = — ~ = - = -
€2301% 19A116656P8J0 Ceramic disc: 8 pF +0.5 pF, 500 VDCR; temp coef
O PPM. Added by REV A. Deleted by REV B.
——————— DIODES AND RECTIFIERS - - - — — — —
CR2301 19A116925P1 silicon.
—————————— BRESISTORS —~ - - - = = = - - -
R23D1 10A700106PS5 Composition: 22K ohms +5%, 1/4 w.
R2302 19A7001.66P58 Composition: 6BO obms +5%, 1/4 w.
w o= m o« = w o <= = - CABLES < < m oo~ o~ o~ = = =
w2301 198219989G2 Cable, BF: approx 1 Ioot long.
DUAL FRONT END MOD KIT
19412975062
«««««««««« CAPACITORS - = = - — - = - —
C2301* 104116696P850 Ceramic disc: 8 pF +0.5 pF, 500 VDCW; temp coef
O DPM. Added by BEV A. Deleted by REV B.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by a “Revision
Letter," whichis stamped after the moedel number of the unit. The revision stamped on the unitincludes all
previous revisions. Refer to the Parts List for descriptions of parts affecled by these revisions.

REV. A - Oseillator/Multiplier Board 19D42307BGL-GS

Te reduce Pos. C meter reading below 1 Volt, Added R411,

REV. B - To reduce coupling between oscillator/multiplier board and
IFAS board over the MULT-1 lead, Added L405 and C418,

=
®
b3
o
'

Oscillator/Multiplier Board 191423078Gl. G5

Te improve band eud tuning. Changed C403.

REV. C - Oscillator/Multiplier Board 19D423078G2, G6

To improve tuning range. Changed C403L and C404L,

REV, ¢ - Qscillator/Multiplier Board 19D423078G4, G8

REY. D - Oscillator/Multiplier Board 19D423078CZ, G6

To improve tuning range at high end of split, Changed C468L
in groups Z and 6 and C414H in groups 4 and 8

REV.

=
'

Oscillator/multiplier Board 19042307BG2, G6

To improve MULY,

L reading in 30-36 MHz range. Deleted C403L.
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NOTE -
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
FOR COMPLETE DESIGNATION PREFIX WITH
400 SERIES.
EXAMPLE:C1= C401, Ri= R401..... ETC.

LEAD [IDENTIFICATION
FOR O1 & Q2

FLAT B

INLINE ~ TRIANGULAR
TOP VIEW
NOTE: LEAD ARRANGEMENT, AND NOT

CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.
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CAUTION

(OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE
DEVICES

25-50 MHz OSCILLATOR/MULTIPLIER
19D423078G1-G8
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THESE COMPORMENTS ARE USED TO ADAPT & STANDARD MASTER I| RECEWER TO OPERATICN
AZ ANDWWTH A DUAL FROMT EMD. THESE COMPORENTS SHOULD BE IGHNORED I THE
STANDARD RECENVER. BOARDS IDEMTIFIED BY & RED DOT HAYE BEEM MODIFIED FOR

DFE OPERATICON PER MOD KIT 184129750G1 OR G2.

RECEMNER CHANMEL

SEE MIXERAF BD FOR OTHER CFE
CHANGES

QN PL19D4H 7O7S (OSCMULT BD)
MO MODIFICATION REQUIRED

THESE ITEMS ARE SIUPPLIED I
MO0, KIT PL19AT 297501

SYSTEM OSCILLATOR 0SCILLATOR/MULTIPLER BD
PGl MODULES PLISD423078
MULT AMPL AMPL
12 ¢ RXOSC CONTROL 3X Q40| Q402
" REG 10V - -
5 | coMPENSATIONG l %
A
R406 C413 <R408
3 | SPARE ca01 | ca17 2Ra401 R402 R404 c4io o 1000 3100
| “T~.01 UF ~~.01UF %560 4.7K ¢ 100 \i
- — 2 =] §
el 6 5 le 3 lz L Y
B8 4 o 9 X408
| I_::_:::II Laoz 1 =4 3
= L404
Frle Js fa 3 1z L ca1l | caps 9.r¥
8 (l—o _§ 9 ¢ o° 9 | xveo7 s34 s 4|?
e 15 la |3 Lz Ii? ] £
o8 35 ot o 0% ol xvaos Lao1 £ can2 3
| |_:: =|[=[=|F 2-20 iy 1 = C415
6 s la 13 lz I - H« =24 1000
6 | A S G —_{y Xveos » c cabe G i . PART OF RF ASSEMBLY
=l |— |— |— |7 1000 |
4 ral s s ¢ & o2 gl xvapa \L e B f r
| = ] —1—7T—1—T14 71 zh
—|— === c 2.
¢ Ezl_:s 5 ?4 ,],3 2 !],13 X403 9%e Elv.7v
e ] — [ — T —1T1 =
2 | Fe Is e 13 12 ‘I"j’"“':'z
e —] — [ —[— ]| —
LE ol
. F1I_6 5 la fa 2 :1_| XY401
—L_C403 ——cq05 ——CdD4 % R403I——C407 SR405 §n411 R407 ——Cd12 SR409
OH3 '[ * Tmuu - 1.5KT1|:||:||:| 200 24K 1.5K 10002 100
10 A —o . » » * . - * o >
SELECT LINE H1 2 l
13 ¢ il i o5 Jueos I
L A pywe L1 R410 cats
19A115691P6 20K 1000
14 (MULT-1 METER
15 ¢ MULT-2 METER N
" COMPFONENT YALUE TAELE
oL e e TS e oo |0 L " :
YR L READINGS
MEASURED TO SYSTEM NEGATIVE (POOI-I0) WITH RF FREQ 2530 MHZ 30-38 HHZ 36-42 MHZ 42 -850 MHZ
D.F.E. CHANNEL TEST SET MODEL 4EX3A11 OR A 20000 OHM- IF FREQ 1.2 MHZ 9.4 MHZ 11,2 MHZ 3.4 MHZ
PER-VOLT METER,
C403 1 NONE 3.3 EN-]
II;IC;E\:ODIFICATION REGUIRED OM THE MIXERS Cac4 33 2d 1% ]
C406 10 2 T 5
OM PL19D417078 (DSCMULT BD) 4 oicares a- ca0m 10 20 13 8
ALL RESISTORS ARE (/4 WATT UNLESS
L PR A DDED BETVEEN OTHERWISE SPECIFIED AND RESISTOR L INDICATES VEHICLE GROUND £410 1o 8 7 S
: VALLES IN OHMS UNLESS FOLLOWED BY cata 30 27 B 12
THESE ITEMS ARE SUPPLIED IM K2I000 OHMS OR MEG : 1,000,000 GHMS .

MO0, KIT PL19A129750G2

25-50 MHz OSCILLATOR/MULTIPLIER
19D423078G1-G8

(19D423468, Rev. 7)

CAPACITOR WALUES N PICOFARADS {EQUAL

TO MICROMICROFARADS ) UNLESS FOLLOWED

BY UF= MICROFARADS. INDUGTANCE vALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MLLIHENRYS QR H=HENRYS.

CPD 304

I ORDER TO RETAIM RATED EQUIPMENT
PERFORMARNCE, REPLACEMENT OF ANY
SERWICE PART SHOULD BE MADE OMLY WITH
A COMPONEMT HAVING THE SPECIFICATIONS
SHOWYR OM THE PARTS LIST FOR THAT PART.

REV FREQ NO OF
LETTER | RANGE (MHZ) FREGQ
Q5C/MULT BD
1504230736 c 23-30 (L) H
19042307862 E 36-36 (L) 2
13042307853 B 36-42 (M} 2
190423078 G4 c 42-5C {H} 2
19042307065 c 295-30 (1] g
190423078 Gg E 3C-36{L) 8
(9032307867 B 36-42 (M) 8
190423078 Ga [ 42-50 [(H} a
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