LBI31860A

440-470 MHz 40 WATT POWER AMPLIFIER 19D9017QOG3
470-512 MHz 35 WATT POWER AMPLIFIER 19D801790G4
403-440 MHz 50 WATT POWER AMPLIFIER 19D901790G5
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DESCRIPTION

The power amplifier assembly uses
three RF power transistors to provide up
to 50 watts of output power. The output
power is adjustable over a range of 17.5
watts to 35 watts in the 35 watt PA, 20
to 40 watts in the 40 watt PA, and 25 to
50 watts in the 50 watt PA. Seven
transistors are used in the power control
circuit.

Supply voltage for the PA is con-
nected from power leads on the Transmit-
Receive-System (TRS) board through
feedthrough capacitors A2-C1 and C2 to
hole 1 (A+) and hole 2 (A-) on the PA
board. Capacitor C69 provides RF
decoupling for the power leads, and C41
provides low frequency decoupling. Diode
D3 will cause the main fuse in the fuse
assembly to blow if the polarity of the
power leads is reversed.

The PA assembly is insulated from
vehicle ground by C32 through C40 to
permit operation in positive or negative
ground vehicles.

NOTE

In positive ground vehicles, A- is
"hot" with respect to vehicle
ground. Shorting the transmitter PA
printed wiring board ground pattern
to the radio case may cause one of
the in-line fuses to blow.

CIRCUIT ANALYSIS
RF AMPLIFIERS

The exciter output is coupled
through P101 on the TRS board to PA input
Jjack J3. The RF is coupled through 50
ohm microstrip 29, 210 and Z11, and then
to the base of 1st RF Driver Ql. Z8 is
the DC return and decoupling network for
Ql. C7 couples RF drive from the exciter
which is rectified by D1 and applied to
RF Switch Al1-Ql1 to activate the power
control circuitry. Part of the DC
voltage is applied to metering jack J1
through R7 for metering the exciter
output.

The RF amplifiers consist of three
Class C, common-emitter amplifiers. Q3
is the PA stage. Z1, Z2 and Z3 are
collector feed and decoupling networks.
The output of Q3 is coupled through 50
ohm coaxial cable W8 and coupled through
224, W7, and 226 to the low pass filter.

The filter output is coupled through 50 °

ohm stripline 227 to the antenna relay
(K1).

Driver current is metered at Jl
(Driver Current). The reading is taken
on the Test 1 position with the High
Sensitivity button pressed and the po-~
larity switch in the minus (-) position.
The current is read as 15 amperes full
scale. Jumpers W5 and W6 act as shunt
resistors for the metering circuit.

WARNING

PA metering Jack J1 is provided for
use with GE Test Set Model 4EX3A11 or
Test Kit 4EX8K12 with a cable adaptor.
The Test Set meters the RF drive (exciter
output), control voltage, driver current,
PA current and PA voltage.

The RF Power Transistors used in the .
transmitter contain Beryilium Oxide,

a TOXIC substance. If the ceramic,

or other encapsulation is opened,

crushed, broken or abraded, the dust

may be hazardous if inhaled. Use

care in replacing transistors of this

type.
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POWER CONTROL CIRCUIT

The power control circuit provides
power leveling as well as thermal pro-
tection for the PA.

When the transmitter is keyed, RF is
rectified by D1. The resulting DC volt-
age turns on RF switch Al1-Qll. This
turns on 9 volt regulator A1-Ql2,
Current through R14 turns on A1-Ql4 which
turns on A1-Ql16 and pass transistor Q4.
Turning on Q4 applies collector voltage
to 1st RF driver Q1.

If the power output should start to
increase above the level set by RI10,
A1-Q13 will start conducting harder.
This causes Al-Ql4, and pass transistor
Q4 to conduct less. This reduces the

Copyright® June 1987, Generat Electric Company

collector voltage to the 1lst RF driver,
reducing the transmitter power output.

Thermal protection is provided by

temperature compensating resistor
(thermistor) R20. As the heat sink
temperature rises above 85°C, the
resistance of R20 decreases, causing

This causes Al1-Ql4
less, reducing the

A1-Q15 to conduct.
and Q4 to conduct
power output.

CAUTION

Do not operate the transmitter at
levels higher than rated output.
Operating at higher than rated output
will shorten the life of the RF power
transistor.

GE Mobile Communications

General Electric Company
Lynchburg, Virginia 24502
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MEDIUM/HIGH POWER LBI-31860
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PROTECTION CIRCUIT
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VOLTAGE READINGS

VOLTAGE READINGS ARE TYPICAL READINGS MADE
VITH THE TRANSMITTER KEYED., AND MEASURED

WITH A 20,000 OHMS-PER-VOLT METER WITH
REFERENCE TO A- AND NOT CHASSIS GROUND. AN
RF CHOKE (22 MICROHENRYS) 1S USED IN THE
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VOLTAGE READINGS ARE TYPICAL READINGS MADE
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PARTS LIST

POWER AMPLIFIER ASSEMBLY

19090179063  450-470 MRz, 40 WATT
190901790G4  470-512 MHz, 35 WATT
19090179065 403440 M8z, SO WATT
1SSUE 2
SYMBOL | GE PART NO. DESCRIPTION
n P0WER_ AMRLIPIER BOARD
19D901785G3  450-470 MHz
19p901785G4 470-512 MHz
150901785G5 403-440 Miz
hee e - CAPACITORS - - - - - - - - -
(=3 19A701602P13 Ceramic: 470 pF + or - 20%, 1000 VDCW; sim to
ana Type 9F Discap.
c2
3 19A700006P7 Mica: 11 pF + ot - 100 VDCW; sim to
Undetwood 3HS0020. (hed in G3 & GA).
<3 13A700006P10 Mica: 14 pP + or - 5%, 100 VDCW; sim to
Undetwood 3HS0020. (Used in G5)
c4 192701413P12 Mica: 15 pP + or - 5%, 100 VDCW. {Used in G3 &
G4) .
ca 19A701413p17 Mica: 22 pF + or - 5%, 100 VDCW. (Used in G3).
cs 19A700006p28 Mica: 56 pF + or -5%, 100 VDCW; sim to
Underwood 3HS0020. (Used in G3 & Gd4).
s 19a700006230 Mica: 68 pF + or -5%, 100 VDCW; sim to
Underwood 3HS0020. (Used in GS).
7 19A700235P1 Ceramic: 1 pF + or - 0.25 pF, 50 VDCW, temp
coef 0 PPM. (Used in G3 & G4).
<7 19A700235P6 Ceramic: 2.7 pP + or - 0.25 pF, 50 VDCW, temp
coef N150 PPM, (Used in G5).
cs 19a700235pP19 Ceramic: 33 pF + or - 5%, temp coef -150 PPM.
c9 19A701413p28 Mica: 56 pF + or - 5%, 100 VDCW. (Used in G3 &
G4) .
<9 19A701413p32 Mica: 82 pF + oc - 5%, 100 VDCW. (Used in GS5).
c10 19A701602P13 Ceramic: 470 pP + or - 20%, 1000 VDCH; sim to
Type J¥ Discap.
€1l 19A701534P6 Tantalum: 4.7 uF + or -20%, 35 VDCW.
c12 19A700006P21 Mica: 33 pP + or - 5%, 100 VDCW: sim to
Underwood 3HS0020, (Used in @3 & G4).
cl2 19A700006P23 Mica: 139 pF + or - 5%, 100 VDCW; sim to
Undetrwood 3HS50020. (Used in G5).
c13 19A700006P19 Mica: 27 pF + or -5%, 100 VDCW; sim to
Underwood 3HS0020. (Used in G3 & G4).
c13 19A700006P23 Mica: 39 pF + or -58, 100 VDCW; sim to
Underwood 3HS0020. (Used in G5).
cl4 19A700235P19 Ceramic: 33 pF + or - 5%, temp coef -150 PPM.
€15 194700006P11 Mica: 15 pP + or -5%, 100 VOCW; sim to
Underwood 3AS0020. {(Used in G3 & G4).
c15 19A700006P17 Mica: 22 pF + or -5%, 250 VDCW; sinm to
Underwood 3HS0020. (Used in G5).
€16 19A700006P11 Mica: 15 pP + or -5%, 100 VDCW; sim to
Underwood 3H50020. (Used in G3 & G4).
Cc1i6 19A700006P14 Mica: 18 pP + or ~5%, 100 VDCW; sim to
Undecwood 3uS0020. (Used in G5).
c1? 19470141398 Mic 12 pP + or -5%, 100 VDCW; =im to
Underwood 3HS0029. (Used in G3 & G4).
c17? 15a701413P17 Mica: 27 pF + or -5%, 100 VDCW; (Used in
G5y,
c18 19A701602P13 Ceramic: 470 pP + or - 20%, 1000 VDCW; sim to
Type JF Discap.
c19 19a703314P9 Electrolyti 4.7 uF -10450% tol, 50 VDCW; sim
to banasunic L Series.
c20 19A700006P19 Mica: 27 pF + or -5%, 100 VDCW; sim to
Underwood 3HS50020. (Used in G3 & G4).
c20 19A700006P23 Mica: 39 pP + or ~5%, 100 VDCH: sim to
Underwood 3H30020. (Used in G5).
€21 13A700006P19 Mica: 27 pF + or -5%, 100 VDCW; sim to
Underwood 3HS80020. (Used in G3 & Gd).
c21 19A700006P23 Mica: 39 pf + or -5%, 100 VDCW; sim to

Underwood 3Ms0020. (Used in G5).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

SCHEMATIC DIAGRAM

Issue 2 5




LBI-31860

—
SYMBOL | GE PART NO. DESCRIPTION

c22 192700006823 Wica: 39 PF + or -5%, 100 VOCW; sim to
Underwood 3HS0020. (Used in G3 & G4).

c22 19700006926 Hica: 47 pf + or -5%, 100 VDCW; sim to
Underwood JES0020. (Used in GS).

c23 19A700006p23 Mica: 19 pF + or -5%, 100 VOCW; sim to
Onderwaod 1S0020. (used in G3}.

c23 13700006221 Mica: 33 pF 4 or - 5%, 100 VDCw; sin to
Underwood 3HS0020. (Used in G4).

c23 194700006227 Mica: 51 pF + of -5%, 100 VOCH; sia to
Underwood 3HS0020. (USed in G5).

c24 198701413032 Mica: 82 pF + or -5%, 100 VDCH.

€5 194700235919 Ceramic: 33 PF + or - 5§, tenp cosf -150 PPM.

<26 19870000627 - Wica: 11 oF + or - 5%, 100 VBCH: sim to
Underwood HS0020. (Used in G3 & Gd).

26 19470000611 Wica: 15 pF + or -5%, 100 VDCW; sim to
Underwood 3450020, (Used in G5).

c27 13A700131P10 Teflon: 10 pf + or - 0.5 pF, 250 VDCH.

c28 19A700131P16 Teflon: 16 pF + or - 0.5 pF, 250 VDCH.
(Dsed in G3 & G4).

c28 194700131920 Netallized teflon: 20 pF + or =0.5 pr, 100 VDCW.
(Used in GS).

c29 19470013129 Hetallized teflon: 9 PF + or ~0.5 pF, 250 VDCW.
(Used in G3 & Gd).

c29 19A700131P12 Metallized teflon: 12 pf + or -0.5 pP, 250 VDCW.
(Used in G5).

c3n 194700235713 Ceramic: 33 pF + or - 5%, temp coef -150 PPN,

12 19270160213 Ceramic: 470 PP + or - 208, 1000 VDCH; sim to

thea Type JF Discap.

cdo

ca1 1970006474 Electrolytic: 100 uF, -1041508, 250 VDCH.

cs3 19470153476 Tantalum: 4.7 uF + or -20%, 35 VDCH.

65 194700235819 Cecamic: 33 PF + or - 58, temp coef -150 PPH.

N3 19470023395 Cecamic: 470 D + ot - 208, 50 VOCH.

c68 19A700235P19 Ceramic: 33 pF + or - 5%, temp coef -150 PPM.

c69 1970023385 Cecamic: 470 pP + or - 208, 50 VDCW.

cro 19700235919 Cecamic: 33 pF + or - 38, temp coef -150 PEH.

n 19A703314P5 Electrolytic: 1 uP =10+50% tol, 50 VDCW; sim to
Panasonic LS Series.

crs 19A700235P19 Cecamic: 33 pF + or - 5%, temp coef -150 PPM.

76 19470150213 Ceramic: 470 pF + or - 208, 1000 VDCH: sim to

and Type JF Discap.

€7

78 19270153486 Tantalua: 4.7 uF + oc -20%, 35 VDCW.

c19 19a7016027 Cecamic: 150 pP + or -208, 1000 VDCH.
......... - - DIODES - - - - - .- -

1 19A115250p2 Silicon, fast recovery; sim to INA148.

02 1970004793 silicon: 100 mH; sim to LN6263.

03 19A700082P1 Rectiffer, silicon; sim to MR751.

pa 19A700025P16 Silicon, zener: 400 mA max; 3im to 3ZX55-COVI.

05 T324n021041 Rectifier, silicon; general pucposs.
- .

a1 19880055563 Connectoc: metering, block. TIacludes: (10)
19A700237P1 contacts.

az 1970185461 Coax; sim to Amphenol 83-87601002.

I3 19A701883P4 Contact, electcical; sim to AMP 86444-1.

thra

6
B RELAYS ~ =~ - - - =« - -

K1 19a700061P1 Hermetic sealed: 180 to 341 ohms coil ces,
8-16.3 VDC; sim to GE 3SAVI760A2, CP Clare
HPW-1201558, or Potter-Bruafield HCME150.

|

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART zw. DESCRIPTION
ST oo - - - INDUCTORS - - - - - - - - - A2 PEED THRU CAPACITOR ASSEMBLY
L 19280083192 Coil, RF Choke: sim to Paul Smith SK-890-1. 19470321661
L 19470002421 Coil, RF: 100 n# + or ~10%, 0.08 ohms OC ces e - - CAPACITORS - = = = = = = - =
max, 100 v.
i 1A101081G1 coil. o, 19A701895P1 Ceramic, feed thru: 100 pP -0+100%, 500 VDCK.
L6 15880089172 Coil, RF Choke: sim to Paul Smith SK-890-1. o2
] 13470002401 Coil, AF: 100 nW + or =108, 0.0B ohms OC ces | | | f | ______.___._ TRANSISTORS =~ - - - = ~ = = -
max, 100 v.
s 19870109161 Coil. a 18470217791 Silicon:
L 19530089122 Coil, RF Choke: sim to Paul Smith SK-890-1. @ 19470008173 Stiicon, 18 watt UHF wnplifier, 12.5 v.
w0 19470100624 steap. Q3 19A700056P3 Silicon, NPN. (Used in G3 & G4).
3 Lon70123761 cotr. @ 19470218371 Siiscon, WL UM amplitier, 62 ¥. (Veed io
zal 19880035471 Coil. (Used in G3 & G4. Qs 19470005471 Silicon, NPN, €0 w; sim to BD-201.
w1 1388005542 Coil. (Used in G5},
122 L 2 e e N CABLES == -
o TRANSISTORS - - - < = = — - - w5 18A702034P1 Junper.
a1t 19470002372 Silicon, NPN: sim to 2NI904. e 19470108371 Strap
a1z 19870002292 Silicon, BNP: sim to 2N3906. w
s 19470002392 Silicon, NPN: sim to 2§3904. ve 19470207502 conx-
cu
5 (P - MISCELLANEOUS - - - = = - - -
Q16 19470002091 Silicon: PNP, 500 mW; sim to BCSSBA. 18D800262P1 Low pass filter housing.
e e e RESISTORS - -« ~ = - — ~— o - 18D800358P1 PA Cover.
rI H212CRR215C Deposited carbon: 1.5 ohms + or -5%, 1/4 w. HANDLE LOCK ASSEMBLY
R 194700106815 Composition: 10 ohms + or - 5%, 1/4 w. 18030034963
s 1988000045 Lock.
RS 194701250443 Metal £ilm: 280K ohms ¢ or - 1%, 1/4 w. 1968506091 tock support.
® HIL2CREIIIC Deposited carbon: 33K ohms + or -5%, 1/4 w. Locas0627P1 Handle.
8 19A7012509443 Motal £ilm: 280K ohms + or ~ 1%, 1/4 w. 1947001320818 poval pin-  (Seeures hendle).
&9 194700106036 Composition: 75 ohms + or - 58, 1/4 w. 10470134701 Lock pln.  (Locks bandle).
10 198800784106 Vaciable: SK ohas ¢ or ~208, 1/2 w. 194700140p3 Compression spring. (Used with lock pia).
Rl u2120RPI22C Deposited cacbon: 22K ohms + or ~5%, 1/4 w. 19c8s094tpt fetatner ring. (Seourca coupression eprise).
r2 H212CRP256C Deposited carbon: 5.6K ohms + or -5%, 1/4 w. 194702362p408 Machine screw: ¥3.5-0-6 x B, (Quantity 2).
a3 w212cRPL22C Depasited cacbon: 220 ohas + or =5%, 1/4 w. e e MISCELLANEOUS - - - - - -
14 H212CRP268C Deposited cacbon: 6.8K ohms + or -5%, 1/4 w. 19D900262P1 Low puss filter housing.
R15 212CRP222C Deposited carbon: 2.2K ohme + or -5%, 1/4 w, 19085094961 PA cover.
RI6 H212CRP147C Deposited carbon: 470 ohms + or -5%, 1/4 w. 194701368p1 Gasket. (Used with J2 on A1).
x17 w212cke1220 Deposited cacbon: 220 ohms + ‘or ~5%, 174 w. 19470006871 Lnsulator, bushing. (Used with Q).
e BZ120RPIATC Deposited carbon: 470 ohms + or ~5%, 1/4 w. 194700115P3 Insulator, plate. (Used with @4).
R19 H212CRP212C Deposited carbo: 1.2k ohms + or -5%, 1/4 w. 194704572P1 Metallic evelet. (Used with C1 & C2 on A2).
Rr20 19870136493 Thecmiscor; 00K ohes ko < 108; stn to 18c850825P1 Cover. (42).
Rr22 H212CRP156C Deposited carbon: 560 ohms + or =58, 1/4 w. 194702182P1 Spacer. (Used with Q1 on assembly).
823 212CRRI65C Deposited carbon: GBE ohms + or ~53, 1/4 w. 5492178p2 ¥asner, spring tension: sim to Wallace Barnes
R24 194700106989 Composition: 12K ohms + or - 5%, 1/4 w. 376720 (Used with Q1 on asseably).
194702782P5 Nut, bex, brass: No. 8-32. (Secures Q1 op
e emeRS - e e o . assembly).
194702381P52; Screw, thd forming: No. 3.5-0.6 x 25. (Secures
21 15470177163 Filter Assembly. Low pass filter housing) .
. L5a70109261 Filtec Ausombly. 194702381 P51 Serew, threa foraing: TORX DRIVE No. 3.5 - 0.6
2 194702081750 | Soror, tha. form: No. 3.5-0.6 x 8. (Secures 42
8 19870177162 Pilter Assenbly. poard).
s (Past of Brinked board = Henasizeest)s 194700114P1 Stud terminal. (Used vith 121 & L22).
they 194702364P208 Machine screw: TORX Drive, M2.5 - 0.45 x 8.
217 (Secures Qz-Q6).
194701308P1 RF Terminsl. (Comnects J2 to 728).
e -

Changes in the equipment Io imprave performance o to simplity circuits are identified by a "Revision
hich 3

PRODUCTION CHANGES

Leter.

previous revisions. Reter to the Parts List for descri

REV, A - POWER AMPLIFIER ASSEMBLY 19D901785G3

TO

28 was:

REV. A - POWER AMPLIFIER ASSEMBLY 19D901785G4.5
OWER AMPLIFIER ASSEMBLY 19D901785G3

REV. B

To
power

the exi

C64 and

the unit.

improve operation. Changed 28.

19A701771G2 filter assembly.

reduce alternator whine. Added filter circuitry
control circuit. Deleted C64 and C74. Added R24,
and C79. New components and deleted components are shown

sting parts list,

C74 were: Tantalum; 4.7uF + 20%, 35VDCW.

REV. C - POWER AMPLIFIER ASSEMBLY 19D901785G3

REV. B ~ POWER AMPLIFIER ASSEMBLY 190901

To

Cl5 is
cl7 is:
c23 is:
28 is:

5G5

improve power margin. Changed Cl15, C17, C23, and 28.

19A700006P17 mica 22pF +5%, 100VDCW.
19A701413P17 mica 22pF +5%, 100VDCW.
19A700006P27 mica 51pF #5%, 100VDCW.

19A701771G2 filter assembly. (Changed back to original.)

ns of parts affected by these revisions.




