
25W UHF POWER AMPLIFIER MODULES

MODELS TLE2731B "°S

1
) ALL HYBRIDS ARE CONSIDERED NON-SERVICEABLE. IF HYBRID IS MALFUNCTIONING, REPLACE ENTIRE

- - HYBRID.

TLE9150 BASING DETAILS 2) THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T04.

INTERMEDIATE POWER AMPLIFIER
3) THE CIRCUIT BOARD EDGE CONNECTOR HAS PRINTED CIRCUIT PLATED CONTACTS ON BOTH SIDES OF THE CLE6070A/80A RF/DC Distribution Board (UHF; 25W, R1 & R2) PL-13115-A CLN7246A VHF/UHF 25W PA Hardware PL-13171-0HYBRID

E B BOARD EDGE. SEE THE FOLLOWING TABLE FOR EDGE CONNECTOR PIN NUMBERING/SIGNAL NAME

(NOTE 1) CROSS-REFERENCE. REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO, DESCRIPTION SYMBOL PART NO. DESCRIPTION

RF
PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME capacitor, fixed: R4132 0611077G42 33.2K, ±1%; 1/8 W

IN V OMN1 Y OMNI +14J2V RF OUT
C

.
C4100 2113740A49 56 pF ±5%; 50V R4138 0611077G04 13.3K, ±1%; 1/8 W non-referenced items:

TRANSISTORS 1 GND 40 GND C4102 2113740G24 6.8 pF, ±0.1 pF; 50V R4139,4140 0611077F24 2K, ±1%; 1/8 W
0211996A02 NUT, hex; 3/8 x 24 x 1/2 x 3/32

C4108 2109822S06 CAP CHIP CER 10UF 16V R4141 0611077G22 20.5K. ±1%; 1/8 W
0310943JO9 Screw, tapping: TT3 x 0.5 x 6 (24 used)

m . ;g; 522
2 1

.

C4110 2113740A49 56 pF, ±5%; 50V R4142 0611077G42 33.2K, ±1%; 1/8 W
0310943J10 SCREW, tapping: TT3 x 0.5 x 8 (8 used)

o 3 GND 42 GND
C4112,4113 2109822S06 CAP CHIP CER 10UF 16V R4144 0611079G01 10k, ±1%; 1/10 W

0312016A32 SCREW, tapping; TT3.5 X.6 x 18 (8 used)

W4112
:

©11
"

o
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d- 4 +28V 43 GND C4117 2113901C29 CAP CHIP HI Q 10 PF ±0.50PF R4146 0611079A74 1K, ±5%; 1/10 W
0400007691 WASHER, lock: 3/8", int. tooth (2 used)

K 3 . =

C4119 2113901C58 CAP CHIP HI O 100 PF ± 5% R4147 0611079A50 100 ohms, ±5%; 1/10 W
0900816159 CONNECTOR, receptacle: coaxial

5 +28V 44 NOT USED
C4122 2113740A55 100 pF, ±5%; 50 V R4149 0611079A74 1K, ±5%; 1/10 W

1585002UO2 COVER, Highband PA

RF PUU 6 +28V 45 NOT USED
C4123 2113741A57 0.033 uF, ±5%; 50 V R4152 0611079A74 1K, ±5%; 1/10 W

2682318WO5 HEATSINK PA 25W QUANTAR

ExCITER MODULE . - - - C4124 thru 4135 2113740A55 100 pF, ±5%; 50 V R4153 0611079A60 270 ohms, ±5%; 1/10 W
3282796H05 GASKET,

.094
x 094" (36 used)

7 +28V 46 NOT USED C4137 2113740G03 1 pF, ±0.1 pF; 50 V R4154 0611079A74 1K, ±5%; 1/10 W
4280500F01 T & R VER OF 4282981X01 (2 used)

- - C4140 2113901C58 . CAP CHIP HI Q 100 PF ± 5% R4155 0611077F24 2K, ±1%; 1/8 W
5482006WO2 ribbon, thermal transfer

e *-
8 +28V 47 NOT USED

C4143 2113740A55 100 pF, ±5%; 50 V R4156 0611079A74 1K, ±5%; 1/10 W
5482624YO1 LABEL THERMAL XFER WHT POLYSTR

.
.

9 +28V 48 FAN ON
C4145 2113740A55 100 pF, ±5%; 50 V R4158 0611079A74 1K, ±5%; 1/10 W

- - . . C4152,4153 2113740A55 100 pF, ±5%; 50 V R4159 0683962T01 1 ohm, ±5%; 1 W

10 +28V 49 GND C4158 thru 4160 2113741A57 0.033 uF, ±5%; 50 V R4161 0611079A74 1K, ±5%; 1/10 W

C4161 thru 4164 2113740A55 100 pF, ±5%; 50 V R4162 0611079A01 0 ohms, ±5%; 1/10 W (CLE6070A Only)
TLE9150B Intermediate PA Hybrid PL-13117-A

C4166,4167 2113740A55 100 pF, ±5%; 50 V R4163 0611079A01 0 ohms, ±5%; 1/10 W (CLE6080A Only)

0 12 +28V 51 GND
C4169 thru 4172 2113740A55 100 pF, ±5%; 50 V R4164 0611079A01 0 ohms, ±5%; 1/10 W (CLE6070A)

, - - - - C4173 2113740A43 39 pF, ±5%: 50 V
0611079A74 1K, ±5%; 1/10 W (CLE6080A)

SYMBOL PART NO. DESCRIPTION

--

13 +28V 52
X1 MUX C4174,4175 2113740A33 15 pF, ±5%; 50 V

R4166,4167 0682089V02 Resistor;
.02

ohm 5% 2 W

(NOT USED) C4176 2113740A43 39 pF, ±5%; 50 V
R4169 0611079A74 1K, ±5%; 1/10 W s h i a s n n-serviceable parts. If the hybrid is malfunctioning, replace

Y1 MUX
C4181 thru 4185 2113740A55 100 pF, ±5%; 50 V

R4170 0683962T24 9.1 ohms, ±5%; 1 W

TTN5238 50 OHM LOAD R4100
1

A+ VOMNI
14 +28V 53

(NOT USED) C4187 thru 4189 2113740A55 100 pF, ±5%; 50 V
R4176 0611077A01 0 ohm, ±5%; O W

(NOTE 1) - - C4192 2113740G03 1 pF, ±0.1 pF; 50 V
R4177 0611077G76 75K, ±1%; 1/8 W

.. . .

15 +28V 54 X2 MUX C4193 2113740G17 3.9 pF, ±0.1 pF; 50V
R4178 0611077A01 0 ohm, ±5%; O W

c=,
FPA_DETEcT

C4194 2113741869 0.1 uF, ±5%; 50 V
R4179 0611077G76 75K, ±1%; 1/8 W

16 +14.2V 55 Y2 MUX
C4197 2109822S06 CAP CHIP CER 10UF 16V

R4184 0611077A01 0 ohm, ±5%; O W TTE6341A Driver PA Hybrid PL-13172-0

17 +14.2V 56 X3 MUX C4200,4201 2113740A55 100 pF, ±5%; 50 V
R4186 0611077F24 2K, ±1%; 1/8 W REFERENCE MOTOROLA

. - - C4204 2113740A55 100 pF, ±5%; 50 V
R4187 0611077F68 5.76K, ±1%; 1/8 W SYMBOL PART NO. DESCRIPTION

18 +14.2V 57 Y3 MUX C4205 2113741A57 0.033 uFi ±5%; 50 V
R4188 0611077F24 2K, ±1%; 1/8 W

. j RF OUT C4206 2113740A55 100 pF, ±5%; 50 V
R4189,4190 0611079G01 10k, ±1%; 1/10 W This hybrid contains non-serviceable parts. if the hybrid is malfunctioning, replace19 +14.2V 58 A MUX CTRL
R4202,4203 0611079A50 100 ohms, ±5%; 1/10 W the entire hybrid module,

GND
.

' DRIVER POWER AMPLIFIER 20 +14.2V 59 8 MUX CTRL
diode (see note): R4205 thru 4209 0611079A50 100 ohms, ±5%; 1/10 W

CR4100 4882290T04 Diode; hot carrier R4213,4214 0611079A74 1K, ±5%; 1/10 W

21 +14.2V 60 SPARE 1
CR4102 4882290T04 Diode; hot carrier R4216 0611077A01 0 ohm, ±5%; O W

CIRCULATOR · ·

. .

. . . .
CR4103,4104 4813833C05 dual 70 V

R4219 0611079G01 10k, ±1%; 1/10 W
22 +14.2V 61 SPARE 2 CR4108,4109 4813830A14 Zener, 5.1 V

R4220 0611077F91 10K, ±1%; 1/8 W

(NOTE 2) O
nec R4224 De,,077F2 ,8 W

11-s->=^c r--- - so --a e
-13.74-

A

6
. - . . J4100 0984393T01 receptacle: UHF R4225 0611077A92 5.6K, ±5%; 1/8 W REFERENCE MOTOROLA

o4100 2 110

24 +5V 63 GND R4226,4227 0611077A01 0 ohm, ±5%; O W

D A i E n 3 R4229 thru 4234 0611079G01 10k, ±1%; 1/10 W

6 ,5
25 GND 64 GND L4100 2462587X57 CHIP IND lopro 220 NH 5%

R4236 0683962T98 0.51 ohms, ±5%; 1W
. . .

7 - - - L4104 2462587X57 CHIP IND lopro 220 NH 5% W4900 4284729T02 STRAP, PA

26 GND 65 GND L4115 thru 4122 2462587X57 CHIP IND lopro 220 NH 5% thermistor:

23 27 GND 66 GND
L4124 thru 4126 2462587X57 CHIP IND lopro 220 NH 5% RT4100 0680149M02 100 k, ±10%; 240 mW

4385035UO2 FLANGE circulator load (VHF)
OUT

_ _ _

L_o (4 16 26
, . . . .

L4130 2462587X57 CHIP IND lopro 220 NH 5% integrated circuit (see note):
9 28 GND 67 GND

transistor (see note):
U4100 thru 4102 5113819A05 High Performance, Single Supply

33
3'

29 GND 68 GND
Q4100 4813822D08 Transistor: 100 V U4103,4104 5113805A84 Mux/Demux, Dual 4-Channel Analog

-

4183 C4122 36 35 . . .
Q4101 4813824A10 NPN

non-referenced items:

04176
. .

37 38 m 30 GND 69 GND
resistor, fixed: 5482006WO2 ribbon, thermal transfer

31 GND 70 GND
R4100 0611077A01 0 ohm, ±5%; O W 5482006WO3 BARCODE LABEL (2 used)

TLE6091A Low Pass Filter/Coupler Hybrid PL-13173-0

2
R4119

44
43 . . . .

R4105 0611077A01 0 ohm, ±5%; O W 5484960T02 LABEL BLANK BARCODE REFERENCE MOTOROLA

R411
6 R422') 48

*· " W W
. VREFL2 --

14 8 |C41
52

C4206 C- 49 R4114 0611079A74 1K,±5%;1/10W
N-TYPE TX VFWD GND RF GND 14 a

R4232
-,

-

52
50 33 VCTRL 72 GND

R4115 0611079A50 100oh 5% /10W
note: For optimumperformance, diodes, transistors, and integrated circuits must be This hybrid contains non-serviceable parts.lfthe hybrid is malfunctioning, replace

OUTPUT CONNECTOR --,
IN

. 6 53

ms, ± ; 1
ordered by Motorola part numbers. the entire hybrid module.

GND 7 R4
ss

54
34 VCTRL 73 GND

R4116 0611077F68 5.76K, ±1%; 1/8 W

,. TLE6091 R4130 1 7 R4140
57

°,a

m
. . . .

R4117 0611077F24 2K,±1%;1/8W

RF OUT LOW PASS FILTER / COUPLER -oET
R4132

Í_C4L4
.5)

f4143hR41
42)

*

. e e e e 62 MMEM R4119 0611077B17 56K, ±5%; 1/8 W
HYBRID 63 36 TX VF 1 75 GND

R4122 0611079G01 10k, ±1%; 1/10 W
GND (NOTE 1) - - U/

c 2 68 6
PA TEMP 1

R4124 0611077F68 5.76K, ±1%; 1/8 W

C415
1 a 2 7

-
-- R42

74 . . . . . R4128 0611077G04 13.3K, ±1%; 1/8 W
TX VR

.

76
75

38
DRIVER FWD

77 GND R4129,4130 0611077F24 2K, ±1%; 1/8 W

R4131 0611077G22 20.5K, ±1%; 1/8 W

ILEPS-48876- A (N T USED)
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25W UHF POWER AMPLIFIER MODULES
VOLTAGE SLATOR DPA ENT OPA / SENSE

, MODELS TLE2731B
CURRENT LIMITER +14;2v CIRCUITRY

R4159 0.020 DRIVER HARMONIC FILTER/
DR/VER PA AMPL/F/ES OUTPUT FROM /PA TO 35W COUPLER MALE

CR4104 CR4103
_|_

C4194
D A CIRCaATOR

( OT )1-
N.C

158
RF M

RF OUTPUT LEVEL FROM IPA /S CONTRO LED BY TLE6091 R4213 Tx POWER VR£ft RF OUT
p/O 2 1 V_CONT S/GNAL FROW EXC/TER WODULE (M4 04100,

30
HARMONIC FILTER/ VREFL2 -

CARD EDGE
v_CONT R4224 R4155 0

. p lN OUT I
HYBRI C4160CONNECTOR 2K 2K

+1gya p - VOMNI (NOTE 2)

POWER CONTROL
32

C4201 C4140
TX vFWD · D

R4168K7 16
T E 220NH

C41M
R4156 #N/ PDLTAGE

.
TTE6341

3 GND GND GND GND C4176 C4175
-

PA +5V X1
VCC

FROM 34 C4126 100PF 1K
= DRIVER 39PF ISPF

10 CIRCulTRy R4188
EXCITER 35 100PF INTERMEDIATE POWER AMPUFlER TTN5238A R4162 2K
MODULE - R4153 POWER AMPLIFIER +14 2V

R O C nLTER/COWLER PROV/MS N/cNLY
(NOTE 5) p

-

44 ..._,

- 270
g

IPA CURRENT SENSE (NOTE 2) LOAD
LECT1FE LONPASS F/LTER/NC Of RF OUTPUT +5V D - X2

NOT 45 -

02 R4165 (NOTE 5) CONNECTOR
USED 46 -

- N.C.
R4184

C4113
#E ALSO E MO M TO MTRRER U4104

(NOTE 5) - p p
47

0 C411.2
R4105 +

. DPA DETECT CmCulArOR PASSES rRmSu/r goWER rføv rNE
'-

X3 X ·

·56 x3 uuX
- 0 UF C4115

1C4114
C4204 CIRCUITRY NARMON/C F£TER/COUPLER TO N-TYPE OUTPUT R4164 220NH NOTES:

-

'OuF =
100PF 100PF 100PF

92
N M 1

CR4100 CTOR UTWG ALL REFLECTED
6

- 7 km =(NOTE

5)

220NH -

__

3 R4113 CPA MTECT 5
"

100
D YO CAPACITOR VALUES ARE IN PICOFARADS AND INDUCTOR VALUES ARE

2 3 4 IPF
OK U4102B +5V

IN MILLLHENRIES.

VOMNI A+ C4102 114
...L

C4100 12 C4185 R4149
P/O 2. TLE9150 IPA, TTE6341 DPA AND TLE6091 LOW-PASS

J4100 0-10W MOMMAL VOI A E
CARD EDGE V4104 FILTER/COUPLER ARE HYBRIDS AND ARE CONSIDERED NON-REPAIRABLE.TLE9150

-
= CONNECTOR R4190 R4189 REPAIR IS BY REPLACEMENT OF ENTIRE HYBRID.

M,00gTUETD
ERMEP

ER
OU N L4118 10

EXCT R GND --C4132
220NH

4. THE N-TYPE OUTPUT CONNECTOR (0900816159, P/O CLN7246
MODULE

(NOTE 2)
100PF

HARDWARE) IS SOLDERED ONTO THE REVERSE SIDE OF THE RF/DC
B MUX CTRL 59 s . - B

P/O
-1..C4

220NH
S R ACARD EDGE /PAL.MT /S A DC V0LTA6E THAT /S T v WHICH IDENTIFIES THE BAND. RANGE AND OUTPUT POWER OF THECONNECTOR ROf.MNLY PAIOPCRTIONAL TO THE A B | PARTICULAR PA MODULE. THE RESISTORS ARE PLACED AS SHOWNRF POWER OUT OF THE /PA.

IN THE TABLE BELOW.-

4 - IPA DETECT
5 . +28v CIRCUlTRY

IPA_DET
MODEL R4162 R4163 R4164 R4165

+28V- 10VF C4137
R4147 1 -

7 R4208 /PA BETECT
12 25W UHF TLE2731B R1 33.2K NOT PLACED 00 NOT PLACED

PF
1000

2

3 R4145 /PA OETECT 100
· XO

9PF H +5V 161 (MOT UKO) 2 57 Y3 MUX

= }|--3_
INTEGRATED CIRCUlT POWER AND GROUND CONNECTIONS

_
C4117

1.
.. C4116

.033UF 16
+14.2V - 10PF 100PF

+5V TLVR /S A OC V0LTAM MT /S

-

REF
TYPE DESCRIPTION SUPPLY GROUND

(NOT USED) 12 C4159
HIGHLY PROP0RTICML TO THE

23 -

CPL_REV
C4161

_p--)
REFLECTED ÆF POIPER WTO T/E PA. U4100 MC33074 HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 11

L4115 -

2
- R4207 TX POlPER l#Er4+5V 24 ·

_ C4124 2bH
+5V

TX POIPER 6RErL R4176 a p
2

. Y2 U4102 MC33074 HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 11

100PF On
C4162 R4177 U4102A 11

U4103 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8
2 =

(NOT USEØ 14
,

TX_VR U4104 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8
_ CM63-

' ' 100PF -

14 R4209 TX PONfR VflPO 425 -
-

TX POWER VFWO 4178 - Y3
26·--

ONN/ V0LTAGE R4116 OWN/ VOLTAGE, 15
o U41020

ENABLE GND VEE N.C.-52 X1 MUX NOT

C4189 R4132 TX_VF
W 6 8 7

2 M M©

I 100PF

+14.2V
33 K U4103

31--+ C4123
U4/01A PRODUCES A OC GTACE L4124 MAIN RF SIGNAL PATH

ROUGhLY PR0RMT]ONAL 10 ThE TX_VT IS A DC bOLTAM THAT IS 220NH
-1-

C412540 +14.2V =

.033UF
CURRENT MAWN BY THE ¿m NW TO THE 100PF

2 R4216 -C4145
1 R4203 DFA / SENSE 5. 2 ONH ·39 TX VR1

43
R4131

00 R4129 100PF CR4108 100

49 20.5K 2Â R4128
''

....
U4103 AND v4/04 ACCEPT STATUS SXNels FROM

,0 T ,a am0US xNSE CaCuiTS - THE n SaeCT «S uNuseD cAres
=

v4/018 PRODUCES A DC VOLTAGE
A MUX CTRL AND B MUX CTRL ROUTE THE51

SELECTED NPUT TO ThE X CR Y OUTPUT +5V

+ 4.2V CURRENT MAnN BY TIE IPA.
MM MMS ARE ® TO ME UC/TER M12263 -

/pA / SENSE R4140 6
3 C4158

2K C4143 7 R4205 /PA / SENSE 2
.

X -

.54 X2 MUX .033UF141 R4139 100PF 5 CR4109 100 220NH

o C4184
2K R4138 U4101B

_

+5.1V

p 3 N.C.
78·--* 100PF

.....
C4183

_

-

+5V

1 U4100A +5V
R4127

DRIVER FWD 1K
(NOT USED)

..(NOT USED)
R4219

SPARE 1 60 - (NOT USED) 3
p L4120

R4170 C4151 - C4167 + =SPARE 2 61- N.C. R4186 10 220NH
D ·55 Y2 M

9.1 100PF '

'100PF V41000SPARE 3 62 - +5V + V 2K A > A

R
+5V

B 100PF
FAN ON 48 N.C. 5

30 10K R4232
RM24(NOT USED) C4129

M225 13
_

R4233
1 K

5.76K

T 12
-I-

C4206 8
R4 02 PA TEMP 11_

_

00 V NOMML (PA DEKEYED & MFC)

025'C -

220NH 37 PA TEMP 1
6 8 7

1C4127
100PF FLEPS-48874-A

68P81092E74-B
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