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DESCRIPTION CIRCUIT ANALYSIS

Transmitter board CAH-334L/H for the EDACS 30-WATT PA
FMD 800 MHz mobile radio provides 12/30 watts of rf
power in the 806 to 825 MHz and 851 to 870 MHz fre-
quency ranges. The board mounts at the bottom rear of the The 30-watt radio uses pre-driver module HC1, driver
radio frame assembly as shown in Figure 1. The Transmittépodule HC2, and PA transistor TR1 to provide 30 watts of
board consists of a power amplifier circuit, power controlff power output. The Driver module (HC1) contains three
circuit, and antenna switch circuit (Figure 2). broadband amplifiers.

The power amplifier circuit (see Figure 2 and the sche-  The auto-power control circuit supplies voltage to the
matic diagram) consists of an input attenuator circuit condriver. Continuous 13.6 volts (TX A+) source voltage is
nected to P1, pre-driver circuit HC-1 (M57775), Driver applied to transistor TR1 through inductors L4 and L5. The
circuit HC2 (M57792), PA transistor TR1 (30 W radio output of the Driver module (HC2) is coupled through a
only), and a low-pass filter on the output. The output of th®0-ohm impedance-matching network consisting of capaci-
PA connects through the antenna switch to the input of théors C12 thru C14, and a 50-ohm stripline made up of Z3
low-pass filter. and Z4 (printed circuit pattern) to the emitter of Class C

final PA amplifier transistor TR1.

The power control circuitry consists of IC1, thermal
detector transistor TR5, dc amplifier transistor TR2, Power ~ The output of TR1 is taken from the collector and
Control transistor TR3, and filter transistor TR4. coupled to a low-pass filter through a 50-ohm impedance-

matching network consisting of capacitors C16 and C17,

Antenna Switching consists of switching diodes (CD3and 16-ohm stripline Z5. The output of the matching net-
thru CD6), quarter-wave, 50-ohm microstrips Z11 and z12work is coupled to the power detector circuit composed of
and associated components. Z6 thru Z8 and diodes CD1 and CD2. From the power

detector, output is coupled to the antenna connector (ZC1)
through antenna switch diode CD4 and the low-pass filter
consisting of capacitors C22 and C30 thru C38 and Z10.
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12-WATT PA bias current flows to switching diodes CD4-CD7 through
R27, 76, Z8, and Z9. Antenna switching diode CD4 couples
o rf output from the power detector through the low-pass filter -
The 12-watt PA circuit is the same as the 30-watt PAgnd to antenna connector ZC1. ® ATT —{PRE DRIVER —&
circuit with the exception of the PA and thermal detection (806 ~ 8TOMNL)
circuit. The 50-ohm output of HC2 (Driver module) is fed C CIRC s
directly to the Power Detector (Z6) through rf coaxial cableAP IRCUIT vy
(W2).
The auto-power control (APC) circuit protects the trans-
ANTENNA SWITCHING mitter PA from damage due to excessive output power, re-
flected power, or excessive case temperature (30W PA). The
T ch circuit i led by the TX 8VPOWER ADJ resistor RV1 sets the power control circuit for L zer  Lwssow)
e antenna switch circuit Is controlled by the the desired output power level. o A || bRIVER AMP . ANT | | | pF <@ [ANTENNA
output of the Receiver board. When TX 8V output goes high, T I ! Sw
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Figure 1 - Transmitter Board Location (Bottom View)

Copyright© October 1988, General Electric Company

Figure 2 - Transmitter Block Diagram

If output power increases, the detected voltage (forpass transistor TR3. When sufficient power is detected by
ward or reflected) coming from the power detector circuitCD2 to cause IC1 to conduct, the voltage at the output of
also increases. This causes the voltage at IC1-2 to increal§&l decreases, causing the Driver module to lower the
and the output at IC1-1 to decrease. The resulting decreagetput power, protecting the PA. The reverse power level
in output causes transistor TR2 to conduct less. is set by resistor R25 connected in series with diode CD2.

When transistor TR2 conducts less, the base voltage on The PA is protected against temperature increases by a
PNP pass transistor TR3 increases, causing it to condutttermal detector circuit consisting of R47, TR2, TR3, TR5,
less. This results in less voltage being applied to the firsind IC1. As case temperature increases, the resistance to
amplifier stage in the Driver module (HC2), reducing theground of thermal detector R47 increases. This causes IC1
power output of the Transmitter in proportion to the in-to conduct less, causing a decrease in the PA output until
crease in output power detected by the circuit. the temperature level is reduced. The temperature level is

set by resistor R46.

To protect the PA (30W only) against badly mis-
matched loads, a reverse power (VSWR) detector circuit is
incorporated. The circuit consists of CD2, IC1, TR2, and
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PARTS LIST

EMD TRANSMITTER
B19/CAN-334L/H

18508 1

—————————— CAPACITDRS - - = =~ = - = — -

sl B B13/5CAADIOEIG Cetamic: 100 pP +5%, 50 VDCW, temp coef 0 +30
PPM.

c3 B19/5CAADODSID Ceramic: 100 pP +5%, 50 VDCW, temp <oef D +30
PEM.

cs B19/5CARDOO82S Cecamic: 100 pF +5%, 50 VDCW, temp ceef O +30
PEM.

cs B19/5CEAAD1SGA Biectrolytic: 10 uf +20%, 25 VDCW.

cs B19/5CAADOD239 Ceramic: 100 pF 5%, 50 VOCW, temp coef 0 +30
PEM.

1 B19/5CMABOLLTO Mica: 2 pF +0,25 pF, 500 VDCW, temp coef 0 100
PPM, (Used in CRH-334L).

€11 B19/5CAAR0I010 Cecamic: 100 pF +5%, 500 VDCW, temp coef O +60
PPM. (Used in CAH-334H).

c12 B1%/5CMABO1171 Mica: 6 PF +0.25 pF, 500 VOCW, temp coef 0 %100
PPM. ({(Used in CAB-334H).

cl3 B19/5CMABOL117 Mica: 18 pF #5%, 500 VOCW, temp cesf 0 +100
PPHM.  (Used in CAH-3348).

c14 B19/5CMABOL206 Mica: 22 pF +5%, 500 VDLW, temp coef 0 +100
PPM. (Used in CAE-3348).

cle B19/5CAAH00024 Mica: 22 pF +5%, 100 VDCW. (Used ip CARH-334H),

and

c1y

€18 B19/5CAAR01252 Mica: 47 pF 5%, 500 VDCW, temp coef 0 +60 PEM.

and (Used in CAH-334H).

€20

c2l B19/SCARAD20I0 Ceramic: 160 pF +53, 500 VOCW.

22 B19/5CMABDI16% Mica: 1 pr +6.25 pF, 500 ¥DCW, temp cosf O +100
TPM.

<30 B1%3/5CMABOI 337 Mica: 4 pF +0.25 pF, 300 VDCW, temp coef 0 £100
PPM,

c32 B13/5CMRBOL39T Wica: 4 pF +0.25 pF, 500 VDCW, temp comf 0 #1600
PEM.

c33 BL9/SCMRABOI1113 Mica: 5 pF +0.25 pF, 500 VDCW, temp coef 0 #100

and DEM,

€14

1) B1§/5CHABOLITYH Mica: 2 pF +0.25 pF, 500 VDCW, temp coef 0 +100
PEM.

o1 B19/SCHABOLA73 wicas 2,5 pF +0.25 pF, 500 VDCW, temp coef 0
+100 PBPM,

€37 B19/5CARAG3OL0 Ceramic: 100 pF 5%, 500 VDCW, temp cosf O +100
PEM.

cas Bl8/5CMAROL1ES Mica: 1 pP +0.25 pFP, 500 VDCW, temp ceef 0 #100
PEM.

c40 B13/5CAADDL1GE Ceramic: 106 pF +5%, 500 VDCW, temp coef 0 +100
PEM.

£a2 B19/5CRAATDELT Metallized plastic: 0.1 uf #5%, 30 VDCW.

c43 B13/5CAADDLLLS Ceramic: 0,01 oF +10%, 50 ¥DCW, temp coef 0 +100
BN

[of-1-1 Bl9/5CEAADLBG S Electtolytic: 10 uF +20%, 25 VDLW, temp coefl
0 +100 FPM,

49 B19/5CEARILTEE Electrolytic: 220 uf #20%, 25 VDOW, temp coef D
+100 PPH.

(o1 B19/5CEAAOTELT Metallized plastic: 0.1 wF +5%, 50 VDOW. (Used
in CAH-1341).

€51 B19/5CAADNNYAE Cecamic: 2200 pF +10%, 50 VDCR, temp coel $15%.
(Dsed in Cap-33aK),

€52 B18/5CAADGAGEL Ceramic: 4 pF +0,2% pF, 50 VDCW, temp coel 0+30
PEM.

€53 B1%/5CAAR00832 Ceramic: 100 pF ¥5%, 50 VDCW, temp vosf & +30
PEM.

(Y B19,/5CAADDLISS Ceramic: 100G pf +10%, 50 VDCW, temp coef +350
-1G20 EPM.

€55 819/5CAADCOB3Y Ceramic: 100G pF +5%, 50 VDCW, temp coel O +30
EBRM,

€56 RB19/5CAADONBE2 Cetamic: 1 pF #5%, 50 VDCW, temp coef 0 +30 PPA.

<e7 B13/5CAADOGE3ZT Ceramic: 100 pf +5%, 50 VDCW, temp coef 0 430
PPH.

csg B19/5CARDDL154 Ceramic: 1000 pF +1D%, 50 VOCW, temp coef +350
-1000 PEM.

cs9 R19/5CARDODSB3Y Ceramics 100 pF +5%, 50 VDCW, temp coef 0 +30¢
M.

CE0 B13/5CSAC01408 Tantalum: 4.7 of +10%,16 VDCW.

[]:31 819/3CAADO0S3S Ceramic: 100 pF £5%, 500 VDCW, temp coef 0 +30

and PPM.

<62

83 B19/5CAADOT237 Ceramic: 0.0l uF +10%, 25 VBCH, temp coef +15%.

ced B819/5CAADO0B3Y Ceramic: 100 pF +h, 20 VOCW, temp coef O #30

and PPM. (Used in CAH-334B).

€65

c66 B19/5CRADO0B3S Ceramic: 100 pF 5%, S0 VDCW, temp coef 0 +30
PPM.

ceT Bi9/5C5AC00982 Tantalum: 1 uF +10%, 35 VDCW.

CE3 B19/5CARDODE3Y Ceramic: 100 pF +5%, 50 VDCW, temp coef 0 +20

and bPM.

cée9

o2 B19/5CAADD0943 Ceramig: 2 pF +0.25 pF, 50 VDCW, temp coef 0 +30
BPM,

:31 B19/5CARDD0E52Z Ceramic: 1 pF +0.25 pF, 50 VDCW, temp coef 0 +30

82 B1%/5CARDOOB2Y Ceramicr 100 pF +5%, 50 VDCW, temp <oef 0 430
EPM.

con 819/5CAADCOS2Y Cevamice 100 pF #5%, 50 VDCW, temp coef 0 +30

ML

¢4l B19/5CAAD01115 Cevamic: 0,01 uF +10%, 50 VDCW.
----------- DIODES - - = - = - = = = =

<ol B19/5TXAAGOIL2 Silicon ({Schottky Bartier): &im to NEC 18837(2).

and

coz

feis2) B13/5rXARIOOS ] Silicon, fast recovery {(RF Switchl: sim to
MITSUBISHI MI407.

D5 B19/5TXARDGO4] gilicen, fast recovery (RF Switch): sim to

thro MITSUBISHI M1308.

coY

CLE BT2/5TZAADN104 Ceramic, varistor: sim to SANKEN SNR-220KDLO.

cng B19/5TXaM00019 silicen, fwd cucteont 3A 200 PIV; sim to MOTOROLA
MR7S1.
B HYBRID CIRCUITS - - - — — — - -

Hel B19/50HAA00020 RF Power Amplifier; sim to MITSUBISHI m5775.

HBC2 Bl9/3NDABAR2TS RF Power Amplifier; sim to MITSUBISHI m5779%2-21.
————— - - - INTEGRATED CIRCUITS - - - - — - —

cl B19/5DAANDDZ02 Lineac, Dual OF AMP; sim to NJRC NIM34047M.
7777777777 CONNECTORS. — — - = — = = = =

Ii B1Y/SIHERAODIS Conmector, RE.
——————————— COILE - -~ - =~ ~ - = =~ - — -

L3 B819/6LALDO00SS Coil, RF. (Used in CAH-334H).

and

)

L2} B1L/ELALDOO04] Coil, RF. (Used in CAH-334H) .

LG B18/6LALDDODSS Coil, RF.
————— =+ - - PIN & CABLES - - = —= = = = = =

Pi B19/6JILDOODLE Co-axial cable.

e2 819/6JILDOD0LL CO-gxial cable.

B3 BlO/6LALDOOGET Pin, (Used in Cav-334H).
77777777 - - BESISTORS - - - = = - - - - -

'l BLY/SROACDZE12 Metal film: 12 obms +5%, 100 ¥nCd, 1/109.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NC. DESCRIPTION

r2 819/5RDACG2471 Ketal film: 470 ohms #5%, [0G VDCW, 1/10W

ey

RY B19/5RDARS1S50 Metal films 47 ohms 5%, 300 VDCW, 1/4W.

R10 BLO/SRDACO2616 Metal Eilm: 5.6 ohms +5%, 100 VDCHW, 1/10W,

R11 BL1Y/SROACD2542 Metal €ilm: 820 chmes +3%, 140 viCw, 1/10W.

=

RL13 BL3/5SRDACD2616 Metal €ilm; 5.6 ohms +5%, 100 vDbCW, 1/10d,

RS B19/SREAGO2567 Metal £ilms 1.5 ohms +5%, 350 VDCW, 1W. (Used
in Cau-334H).

Bl6 B19/SRDARDL946 Metal Eilm: 47 ohms +5, 200 ¥DCW, 1/10W. {Used
in CAA-334d).

R20 BL9/SRDAC02624 Metal film: 39 ohms +5%, 100 VDCW, 1/10W.

R22 BL/SRDACO2447 Metal £lim: 100 obms +5%, LOO VDCW, 1/L0W

R23 B19/5RDACH2579 Metal film: 56 ohms +5%, 100 VDCW, 1/10W.

R25 B19/5RDACO2447 Metal film: 100 ohms ¥5%, 100 VDCW, 1/10W.

R26 B19/SRDACH2439 Metal £ilm: 47K ohms 35%, 100 VBCW, 1/10W.

R27 8l9/5REAGG2230 Metzl t£ilm: 100 ohms +5%, 350 VCDCW, IW.

R30 B197/5RDARDN62S Metal £ilm: 350 ohms +5%, 300 VDCW, 1/4W,

o

R32 B19/5SROAC02446 Metal film: 1R ohms +5%, 100 VDCW, 1/10W.

R40 B18/5RDAC02454 Metal Film: 22K chms +5%, 100 voCW, 1/10W.

R41 B19/5RDACI2446 #etal film: 1K ohms +5%, 100 vDCW, 1/10W.

R42 B19/5ROACO2451 Metal £ilm: 228 ohms +58, 200 YDCW, 1/10W.
(Used in CAH-334L}.

Ré2 B19/SRDACO2477 Metal £film: 3,9K ohms +5%, 100 VDCW, 1/10W.
(Used in GAH-334H).

R43 B19/SRDACO24B0 Hetal film: 12K ohms +3%, 100 VuCw, 1/10W.

R4S B19/5RDAC0O2473 Metal film: 8,2K ohms +5%, 100 vDCw, 1/10W.
(Used in CAH-334H),

R4E B19/5RDAC02457 Metal film: 27K ohms +5%, 100 VOCH, 1/10W.
(Used in CAH-334H).

R4 B19/5RXAE00028 Posistor: 2.2K ohms. (USed in CAH-334A).

RV1 B19/5RVARD0399 Variable: 10% ohms #30%, 0,1W.

=
--------- TRANSISTORS ~ - — — - - ~ ~ - -

TR1 B19/5TZAR00D1A Silicon, WEN, Power amplifier: sim to MOTOROLA
WRF 846. {Used in CAH-334H),

TR2 B13/5TDABOODSS Silicom, WPN: sim ko NEC 2SDS96-T2 DV3.

TR3 B19/5TBAR00DO2 Silicon, PNP:* sim to MATSUSHLTA 25B353AG.

TR¢ 819/5TDAR00012 silicon, WBN: sim to MATSUSHITA 25012170.

TRS B13/5TDABOD0SS Silicon, NPN; sim to NBC 280596-TZ DV3. ({Used
in CAH-334H),
777777777 WIRE & CABLES - - - - = = - - —

w1 B19/6L.ALD0D0O4S Wire.

W2 B19/61JLD000DG Co=-axial cable, (Used in CAH-334L),

7Cl B19/62CLDO004T Co-axial cable,

PRODUCTION CHANGES
Changes in the equipmenit 10 improve perfarmance or 1o simplity cirouis are identified by & “Revision Letter,
which is stamped alterthe madel nurmber of the unit. The ravision stampad on the wnit includes all previeus
revisions. Refer 1o the Parls List for the: deseriptions of parts atiected by these revisions,

REV A - TRANSMITTER BOARD Bl9/CRH-334

Te improve reliahility, changed printed wire boards.




