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DESCRIPTION

The MASTR® 1T oscillator-multiplier
(0sc/Mult) can be equipped with up to eight

Integrated Circuit Oscillator Modules (ICOMS).

The ICOM crystal frequencies range from
approximately 14.5 to 18.5 megahertz, and
the crystal frequency is multiplied 27 times
and then amplified to provide a low side in
injection frequency to the mixer. Optional
ICOMs ave available for high side injection.

In receivers equipped with a Dual Front
End (DFE), a second Osc/Mult board is used,
A total of eight ICOMs can be used between
the two Osc/Mult boards,

CIRCUIT ANALYSIS

ICOMs

Three different types of ICOMs are
available for use in the Osc/Mult module.
Each containsg 2 crystal-controlled Colpitts
ogcillator, and two of the ICOMs contain
compensator ICs, The ditfferent ICOMs are:

e O5C-ICOM - contains an oscillator
and a & part-per-million (+0.0005%)
compensator IC, Provides compensa-—
tion for EC-ICOMs,

e EC-ICOM - contains an oscillator
only. Requires external compensa-—
tion from a 5C-ICOM,

¢ 2C ICOM - contains an oscillator
and a 2 PPM (+0.0002%) compensator
IC, Will not provide compensation
for an EC-ICOM,

The ICOMs are enclosed in an RF shield-
ed can with the type ICOM (5C-ICOM, EC-ICOM
or 2C-ICOM) printed on the top of the can,
Access to the oscillator trimmer is obtained

GENERAL

through a hole on top of the can.

Frequency selection is accomplished
by switching the ICOM keying lead (termi-
nal 6) to A- by using the frequenecy selec~
tor switch on the control unit, In single
frequency radios, a jumper from HS to H1O
in the control unit connects terminal & of
the ICOM to A-,

In DFE applications, keying leads of
the receiver and the DFE Osc/Mult ICOMs are
cperated in parallel. Therefore, ICOMs in
the receiver can not be placed in the same
position as those in the DFE,

In the receive mode, +10 Volts is ap-
plied to the external ICOM load resistor
(R401) by the RX Osc control 1line, keeping
the selected ICOM turned on. Keying the
transmitter removes the 10 Volts at R401,
turning the ICOM off,

CAUTION

All ICOMs are individually compen-
sated at the factory and cannot be
repaired in the field. Any attempt
to repair or change an ICOM fre-
quency will void the warranty.

In standard 5 PPM radios using EC-ICOMs,
at least one 5C-ICOM must be used, The
5C~ICOM is normally used in the receiver T1
position, but can be used in any transmit
or receive position. One 5C~ICOM can pro-
vide compensation for up to 15 EC~ICQMs in
the transmitter and receiver, Should the
5C-ICOM compensator fail in the open mode,
the EC-ICOMs will still maintain 2 PPM
frequency stabhility from 0°C to 55°C
(+32°F to 131°F) due to the regulated com~
pensation 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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The 2C-ICOMs are self-compensated to
2 PPM and can not provide compensation for
C-ICOMs.

When a DFE is used with a wide spaced
transmitter option, compensation voltage
for the 5C-ICOMs is supplied from the EC-
ICOM., Should the 5C~ICOM fail, the EC-ICOMs
will still maintain 2 PPM frequency stabi-
lity from 0°C to 55°C (32°F to 131°TF) due
to the regulated compensation voltage.

Oscillator Circuit

The guartz crystals used in ICOMs ex-
hibit the traditional "S8" curve character—
istics of output frequency versus operating
temperature.

At both the coldest and the hottest
temperatures, the frequency increases with
increasing temperature. In the middle
temperature range (approximately 0°C to
+55°C), frequency decreases with inecreasing
temperature. In the middle temperature
range (approximately 0°C to +55°C), frequen-
cy decreases with increasing temperature,
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Figure 1 - Typical Crystal Characteristics

Since the rate of change is nearly
linear over the mid-temperature range the
output frequency change can be compensated
by choosing a parallel compensation capa-
citor with a temperature coefficient approx-
imately equal and opposite that of the
crystal,

Figure 1 shows
of an uncompensated
typical performance

the typical performance
crystal as well as the
of a crystal which has

been matched with a
sation capacitor,

properly chosen compen-

At temperatures above and below the
mid-range, additional compensation must he
introduced, An externally generated com-
pensation voltage is applied to a varactor
(voltage—-variable capacitor) which is
parallel with the crystal,

a
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A constant bias of 5 Volts (provided
from Regulator IC U901 in parallel with
the compensator) establishes the varactor
capacity at a constant value over the entire
mid-temperature range., With no additional
compensation, all of the oscillators will
provide 2 PPM frequency stability from 0°C
to 55°C (+30°F to 131°F),

Compensator Circuits

Both the 5C-ICOMs and 2C-ICOMs are
temperature compensated at both ends of the
temperature range to provide instant fre-
quency compensation. An equivalent ICOM
circuit is shown in Figure 2.

The cold end compensation circuit does
not operate at temperatures above 0°C. When
the temperature drops below 0°C, the circuit
is activated, As the temperature decreases,
the equivalent resistance decreases and
the compensation voltage increases.

The increase in compensation voltage
decreases the capacity of the varactor in
the oscillator, increasing the output fre-
quency of the ICOM,

The hot end compensation circuit does
not operate at temperatures below +55°C.
Vhen the temperature rises above +55°C, the
circuit is activated. As the temperature
increases, the equivalent resistance de~
creases and the compensation voltage de-
creases, The decrease in compensation
voltage increases the capacity of the
varactor, decreasing the output frequency
of the ICOM.

Service Note: Proper ICOM operation is de-
pendent on the closely-controlled input
voltages from the 10-Volt regulator. 3hould
all of the ICOMs shift off frequency, check
the 10-Volt regulator module,

MULTIPLIERS & AMPLIFIER

The output of the selected ICOM is
coupled through a tuned circuit (L401 and
C406) that is tuned to three times the crys-
tal frequency. The output of the tuned cir-
cuil is applied to the base of Class C
multiplier Q401., The collector tank cir-
cuit of the multiplier (L4022, C411 and C412)
is tuned to nine times the crystal frequen-
cy. The output of the multiplier stage is
netered through a metering network consisting
of C427 and L405, and applied to receiver
netering jack J601 through P903-14.

Following the multiplier is a Class A
Amplifier stage, Q402. The output of Q402
is metered through a metering network con-
sisting of €419, C420, CR402 and R408 and
applied to receivexy metering jack J601
through P903-15. The amplified output of
Q402 is applied to a tuned circuit (L403,
C416 and ¢417) that is tuned to nine times
the crystal frequency. The tuned circuit
provides some selectivity in the oscillator-
multiplier chain,
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Figure 2 - Equivalent ICOM Circuit

The amplifier output is applied to the
base of Class C multiplier Q403 through a
matching network (T401 and C426), The out-
put of Q403 is inductively coupled to the
first of three helical resonators on the
RF Assembly through L407, The helicals
are tuned to 27 times the crystal frequency.

Most of the selectivity for the oseil-
lator-multiplier chain is provided by the
three high-Q helicals, The ocutput of the

helicals is applied to the input of the
mixer. .stage on the RF Amplifier assembly.

The multiplier output is metered at
J605-7 through a metering network on the
IF-Filter board, The metering network con-—
sists of L5053, L506, €512, €513, €514, CRS01
and R506,
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PARTS LIST

LB130030G

406~512 MHz OSCILLATOR/MULTIPLIER

189042326661 =GL0

SYMBOL GE PART NO. DESCRIPTION
19D423265G% 2 FREQ 406—420 MHz (LL) REV K
19D423266G2 2 FREQ 450—470 MHz (L) REV J
19D423266G3 2 FREQ 470~494 MHz () REV K
19942326664 2 FREQ 494-512 MHz (L) REV H
19D423266G5 8 FREQ 406-120 MHz {LL) REV K

19D423266G6 8 FREQ 450-470 MHz (L) REV J
19D423266G7 B FREQ 470-494 MHz (M) REV K
10D423266G8 8 FREQ 494-512 MHz (R) REV H
19p423266G9 2 FREQ 420-450 MHz (LK) REV G
19D423266G10 8 FREQ 420-450 MHx (LM) REV G
- m m = e == = = CAPACITORS o=« = = = = = = =~

401 19AT00234P7 Polyester: 0,0l uf :10%, 50 VDCW.

thru

C40d

c405 5496267P13 Tantalum; 2.2 pf X20%, 20 ¥YOCW; sim to Sprague
Type 150D,

406 19AT7000:2P2 variable, ceramic: 2.5 to 20 pf, 200 VDCW, temp
coetf =250 ~700 PPW/SC; sim to Panasonic ECYV-
1ZK20X32,

C407LL 19A143491P2448 Ceranic disc: 24 pf 5%, 500 VBCK, temp coef
-80 PPN,

C407L 19A143491P18J8 Ceramic disc: 18 pf £5%, 500 VICW, temp coef
-80 PPM,

C407M 19A1434901P12)0 ceramic dise: 15 pf 5%, 500 YDCW, temp coef
~B0 PPA.

£407H 19A143491PL3J8 Ceramic disc; 13 pf 5%, 500 VOCH, temp coel
~B80 PPM.

C408* 19A116656P43J0 Ceramic disc: 43 pf 5%, 50¢ VDCh, temp coef
0 PPM.

In Gl & G5 of REV C & earlier:

In G2-G4, G6-G8 of REV B & earlier:
19A1L6856P15J0 Ceramiec disc: 13 pf 5%, 500 VDCW, temp coef

0 PPM,

c409 10A143481P19 Ceramic disc: 1000 pf 120%, 1000 VECK; sim to

and RMC Type JF Discap.

c410

c41l 19A700012PL variable, ceramic; 2 to 10 pf, 200 VDCH, tamp
coef —350 +500 PPM/C; sim to Panasonic ECV-
1ZWLOX32.

C4 1211 19A143491P12J0 ceramic disec; 12 pf 5%, 500 VDCW, temp coaf
G PPN,

In REV D & earlier:
19A115656P1050 Ceramic dise: 10 pf 20,5 pf, 500 VIICW, temp coef
0 PPAM.

Cai2L 19A14 34931PG6GO Ceramic disc: 6 pf £0.25 pf, 500 YDCH, temp coef
0 PPM.

C4A1ZLM 194314 3491P8J0 Ceramic disc; 8 pf %0.25 pf, 500 VECW, temp coeof
0 PPH.

C412M 19414 349 1P5G0 Ceramic disc: 5 pf $0.25% pi, 500 YDCW, temp coel
0 PPM,

C412H 19414 3491P4G0 teramic dise; 4 pf +0.25 pf, 500 VDCW, temp coef
0 PPN,

c4l3 15414 3451P3K0 Ceramic dise; 3 pf *i pf, 500 VDCW, temp coef
Q PPM,

Cc414 19A3143481P19 Ceramic disc: 1000 pf £20%, 1000 VECW; sim to

and RMC Type JF Discap.

C415

Cil6 19AT00012P L variable, ceramic: 2 to 10 pf, 200 YDCW, temp
coef =350 +500 PRM/C; sim to Panasocnic ECV~
1ZWLOK3Z,

CAL17LL* 19414349 1P6G0 Ceramic disc: 6 pf x0.25 pf, 500 VDCW, temp coef
0 PPH,

In REV I & earlier:
19A1L6556P4G) Ceramic dise: 4 pf +0.25 pf, 500 YBCW, tump coei
0 PPM.

—m e m e e m e = PLUGE v e — = = = = = - ]
C417L 19414349 LP3GO Ceramic disc: 3 pf +0,25 pf, 50 9-12 FREQ. MOD KIT
0 ppH, pf £0,25 pf, 500 YDCh, tenp coe) PY0O3 includes: 19412973762
c418 19424349 1P5J0 Coramic disc: 5 pf 0.5 19B219594P1 Terminal strip: 7 pins,
Ry i pf, BOO VBCh, temp coef) {  } TTOTTTPOTCTTYL o e mmmEroo P oo okt b e e e e e e CAPACITORS = = = = = = = =
19A219584P2 Terminal strip:; 8 pins,
c419 5491601P13 Phonolic: 0.47 pi +10%, 500 VDCH, caso 19411685627K1 Cfggmégmdism 7 REEL PE, 300 VECW, temp coof
cizo 194143481819 Ceramic disc: 1000 pf £20%, 1000 VDCh; s - = = - o m o - TRANSISTORS - - = = = =~ ~ 1 .
ang BhC Type JF Disgap. L R o Chi sim to C2301L 1941165569 10K1 Ceramic disc: 10 pf 1 pf, 500 VRCK, temp coef
c4z1 QA0L* 19A134447P1 Silicon, NPAN; sim to Type 2N5179. ~l5G PAM,
caze 194116579P220K Mica: 220 pf %10%, 250 VICH in Gl, G5 of REV A & earlier; in G2-G4, G6-GB £2302LL 194116356P18J8 Ceramlc disc; 18 pf 5%, 500 VRCW, temp coef
and o N earlior than REV A: -80 PPH.
c423
1941154401 8ilicon, NPN. 23020 194116556238 Ceramic disc: 3 pf 0.5 pf, 500 VDO, temp com
cazar 19A143181POJ0 Ceramic dise: 9 pf £0. ~80 PPA,
ope e pf £0.5 pf, SC0 VDCh, temp coef Qioz 19411689951 Silicon, NPN; sim to Type 2N236B,
C2302LM 19a116656P10J8 Ceramic dise: 10 pt :G.5 pf, 500 YLCk, temp co
In Gl & G5 REV F: G103 1BAL1G20LPL Silicon, NPN. -80 PPH,
In G2, G3, G6 & G7 REY B:
in G & GB REY B: 4 .
In GY & Gl0 RBY C: — m 4 o & = w o~ TRANSFORMERS - = = = = = w n = ~
“om oo omom oo~ =~ MISCELLANEOUS = — = = =» - =
19A11645657.10 Ceramic disc: 7 pf 0.5 pf, 500 VDCW, tem 1 T401 194127168G3 Coil.
O Py, Added to GL & G3 Ey*um r added 20635, 4031594P1 Insulator. (Located under (406, C41i, C416).
63, GG, G7 by REV E. Added to G9 & LV C.
» GG, ¥ ed to Giohy BEV C.l L | e e o m o “ =~ SOCKETS = = = = = = = = PR 18A701332P1 Insulator: sim te Thermalley ¥717-46. (Used
cazarss | 19a116856P9K0 Ceramic disc; 8 pf +1 pf, 500 with Qi0d).
© B e o B L B e oy Av4sl 19470178571 Contact, electricali sim to Holex 08-50-0404,
GL & G& by REV F ' thru {GQuantity 6 for each sSocket).
: AY408 .
C424Lx 19A116656P9K0 Ceramic disc: @ pf i pf, 500 VDCW, temp coef PRODUCTIO“ CHANGES
0 PPM. added to G2 & G6 by HREY D, Deleted in " . o
G2 & 66 by REY E. ASSOCLATED ASSEMBLIES ) ) )
i . Changes in the equipment to improve performance or to simplify circuits are identilied by a “Revision
C4 24 L 19411655 6P9KO Ceramic disc: © pf &1 pf, 500 VDCW, temp coef | | 0 F } TT "< -~ OSCILLATOR MODULES — — — = & « = = Letter, “whichis stamped alter the mode! number of the unit. The ravision stampad on the unitincludes all
0 PPH. Added to GY & GlO0 by REV B, Deleted in . . N previous revisions. Refer {o the Parts List for descriptions of parts alfected by these revisions.
GY & GLO by REV C. NOTE: When reordering specify ICOM Frequency.
TOH STANDARD LOW SIDE LNJECTION FREQUENCY
cazane 19A11665629K0 Ceramic dise; © pf x1 pf, 500 VDCW, tomp coef R REV. A - 190423266G1 & G5
C PPU.  Added to §3 & G7 by REV Db, 'Deleted in iCOM Freq = Qperating Ftod - 1.2 To improve operation of osciliator/multiplier in 406-420 Mz
G3 & G7 by REV E. band, Deleted coil L406 and added coil L40B.
cazaps 184116656P7J0 Coramic dise: 7 pf £0,5 nf, 500 VDCW, temp coes Tiol 19412030612 Compensated: 15 PPM, 406-420 Miz, 4507512 Milz. REV. B - 19D423266G1 & GO
0 PPM, Added to G & GB by REV D, ru =
Y408 REV. A - 19D423266G2-G4 & GB-GH
can4x 1665 GPEK0 c ic disec: ® 0 T i
194116656P3K De}x;;ﬁm De;gtefbpflmi: Eg sg? ;D(c:is‘, temp coof L9ALZ8393GE Externally Compensated; =6 PP, 406-920 Miz, To provide uniform output over multi-frequency ranga.
c H I . A450-512 M2 Changed Q40l,
Deleted by REV D in GZ-Gi, GB~G&. ks “e
Deleted by REV B in G9, GlO. REV, B - lUD423266G2-G4 & G6-GB
REV. C - 19D423266GL & G5
To increase output of O0SC/MULT board with multiple ICOMs,
Added 1409,
cazse 18A143481P19 Ceramic disc; 1000 pf £20%, l00D VICH; sim to 19412039364 Compensated: 42 PPH, 406-120 HHz, 450-512 MMz.
RMC Type JF Discap. REV. D - 19D423266G1 & G5
In REY D-F: HOTE; FOR HIGH SIDE INJECTION FREQUENCY REV. C - 19D423266G2-G4 & G6-GB
194115080101 Polyester; 0,0l pf +10%, 50 VDCW. ICON Freq = Operating S‘req + 11,2 Ta improve drive to first Multiplier. Changed C408,
3 27
s REV. E ~ 19D423266G), G5
In REV € & earlicr: e, . , : . oy SR
19411 P19 ¢ d 1000 pi +20%, 1000 VBC ig?i 1oaiseasace Componsatodi | £5 PRK. 408420 Mz, 45070LE Mz REV. D - 16042370602, 3, 4, 6, 7. 8
A 51 Grani g [ £20% h; sim
oo RiC Tepe JF Discap, P ¥aas v WEV. A - L8D42320659, GlO
Sxte d: 406-5 .
c426 19A116856P3K0 c ic dis 3 pf £l pf, 500 VDO, © £ toatananacs Erremally Componsate ® Pt 500 ’ hodag DappPoTation in 420-450 Mz sange. Deleved L106.
- 3 6! Tamlc S5C4 x ] amp coe
8 CelagC dreed 3 BEEL P s TOUP O 19413028362 Compensated; =2 PPN, 406-512 igiz. Added 1408.
LoaL4a0 12 ot x5 .t ] REV. B - L9D423266GY, G10
C426LL Al43491P12 Ceramic disc: p +5% Q0 YBC emp coef . e e
1249 B e pf 5k, 5 s temp DUPLEX, HiGH SIDE INJECTION KA To improve tuning. Changod C412, €417 and C425 ic Groups 1
194130045G5 and 5. <Changed C425 in Groups 2, 3, 6, 7, 9 and 10.
C426LM 1941434811 10J0 gegsm disc: 10 pf #0.5 pf, 500 VDCw, temp coeX REV. F - 19D423266G1 & G5
e s CAPACITORS » = = = = = -~ - REV. E - 19042326662, G3, GG, G7
A143491P ie disc: 8 pf +0.25 pf, 500 VYDCW, temp coef o
cazel 19A143491P8J0 Cerane dise 8 b, 1 temp c23ls 1941 16356P1348 Ceramic disc: 13 pf 5%, 500 VACK, temp coef REV. C - 19D423266G9 & GLOD
4264 L9A14349 4 6 pf +0.25 pf, 500 VECH, t £ 80 PP, Te improve operation, Deleted C424LL, C424L, C424LM, C4Z4M
P vani isc: 0, i, tem) e
ca26 1434912670 oy el B Bt » tomp o C2316 194116656050 Ceramic disei 8 pf 0.5 pf, 500 VBCH, temp coel and C424H. Addod C424 (19A116656PTJ0) for Groups 1 thru 10.
: , . 2 bE. 500 VDCK . 0 PPM, REV, G - 19D423266Gl & G5
434 i erami isci & 10.25 p Vi temp coe T————
cazen TORLIIASLESIO %PPM.E = F R o ’ " cz3l7 19A116656PBJS Ceramic dises B pf 0.5 pf, 500 VDCW, temp coef REY, I — 19042326602, G3, G6 & GT
) . 0,01 bt £105. 50 VBGW ~80 PPM. REV, £ - 19D423266G4 & GB
p 194700234 Polyestor: 0, 1105 N e ———
C427 P olyest P oy c2318 1941166562 10J8 Ceramic disc: 10 pf 8%, 500 VBCW, temp coel REV. D ~ 18D423268CG9 & Glp
-0 DPM e
. To improve operation of multiplier operation Changed C424
- w = w =~ = = DIODES AND RECTIFIERS ~ -~ - = - = 2 ) !
c2319 1541168569440 Ceramic disc: 4 pf 0.5 pf, 500 VDCW, temp coelf €425 and R4L0.
CR402 104116452P5 Silicon, capacitive. 0 PEH, REV, H - L9D423286GL & GS
c2320 19A116556P658 Ceremic disc: & pf x0.5 pf, 500 VDCW, temp coef REV] G ~ 19D423266G2, 03, G6 & G7
— e m e~ e~ - — INDUCTORS = ~ = = ~ = ~ - - -80 PPH. REV, F - 190423206604 & GB
1401 (Part of printed board). 2321 194116356P3J0 Coramic disc: 3 pE %0.5 pf, 500 VECW, temp cocf REVi E - 19D42326609 & GO
PPM.
figa; 0 PPM To incorporate new transistor. Changed Q402.
REV, J - 19D42326661 & G5
LAOG* 19A129711P1 Cotl. Deleted in Gl, G5 by REV A, REV, i - . 66 & G7
REV. ¢ - TONA0TZ6004 EC8
1407 19A4129710P1 coil, REV., r - TS0ATITEEEE L GLo
. N To increase the injecti L 1 i 5 i
1LAOE" 19A129352P8 Coil, added to GI, G5 by REV A, J ion level to provide better sensitivity.
: Doleted C426, ndded C426LL, C426LM, C426L, C426M and CAZEH.
Changed R410 and T40L. Components werc: C426 - 19411B656P3K0,
Ceramic disc; 3 pf i pf, 500 VICW, temp coelf GPPM, R4L0 ~
ig?‘iﬂolﬂﬁ?ﬁig. composition; 100 ohms #5%, 1/4 W. T40L - L9AL28020G1:
REY. K - l9D423266G1l, G3 & G
REV, J - TPD4PITEB0Z £ GO
REV, # - TODA2II66GA, GO & 08
REY. & - 194226660 & GIO

*COMPONENTS ADDED, DELETED OR CHANGED 8Y PRODUCTION CHANGES

To prevent tho recelver from self- i
4 : I E quieting, caused by IF getting
é‘r’:gg the oigxiizéggsmulnpller att the 1¢ Vc‘:l.t line, Changed C401.
4 was: 5655P18 - Ceramic disc; 1000 pf +20% W3
sim to RMC type J¥ Discap. ! Pl F20%. 1000 VD





