
125W VHF POWER AMPLIFIER MODULE

MODELS TLD3101G /TLD3102G
NOTES

1) TLD9820A, TLD9810A, TRN75668, AND TFD6560A ARE HYBRIDS AND ARE CONSIDERED NON-SERVICEABLE. IF

HYBRID IS MALFUNCTIONING, REPLACE ENTIRE HYBRID.

TYD4367A RF/DC Distribution Board (VHF; 125W, R1)

TLD9820A 2) THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T19 (TLD3101; 125W, R1) OR 5884911T20 TYD4366A RF/DC Distribution Board (VHF;125W, R2) PL-13070-A

INTERMEDIATE POWER AMPLtFIER (TLD3102; 125W, R2).
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA

HYBRID 3) THE CIRCUlT BOARD EDGE CONNECTOR HAS PRINTED CIRCUlT PLATED CONTACTS ON BOTH SIDES OF THE SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

(NOTE 1)
BOARD EDGE. SEE THE FOLLOWING TABLE FOR EDGE CONNECTOR PIN NUMBERING/SIGNAL NAME

.
1584753T02 Housing (used with E4101)

CROSS-REFERENCE.
capacitor, fixed. R4108 0611077E94 1K, ±1%; 1/8 W

1585034UO3 COVER, Shield (used with E4100)
C4100 2113740A55 100 pF, ±5%; 50 V R4109 0611077F94 10.7K, ±1%; 1/8 W

C4101 2113740A63 220 pF. ±5%; 50 V R4110 0611079G01 10k ±1%; 1/10 W
1585034UO3 COVER, Shield (used with E4101)

V WN1 + M RF W T PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
C4102 2113740A39 27 pF, ±5%; 50 V R4112,4113 0611079G01 10k, ±1%; 1/10 W

. 1 GND 40 GND C4103 2111078B59 470 pF, ±5%; 100 V R4114 0611079A82 2200 ohms, ±5%: 1/10 W

. - C4104 2111078B42 100 pF, ±5%; 100 V R4115 0611079A60 270 ohms, ±5%; 1/10 W

2 GND 41 GND C4105 2111078B59 470 pF, ±5%; 100 V R4116 0611077F68 5.76K, ±1%; 1/8 W
M82002WO2 QW BON

R4214
GND 42 GND

C4106 2111078B42 100 pF, ±5%; 100 V R4117 0611077F24 2K, ±1%; 1/8 W
note: For optimum performance, diodes, transistors, and integrated circuits must be

C 04W
.

R . . .. . .

C4107 2111078B59 470 pF, ±5%; 100 V R4118 0611077A01 0 ohm, ±5%; O W ordered by Motorola part numbers.

4 +28V 43 GND C4108 2311049A45 10 uF, ±10%; 35 V R4119 0611077B15 47K, ±5%; 1/8 W

R4118 R4210 . . - - · C4109 2111078B13 10 pF, ±0.5 pF; 100 V R4120 0611077A01 0 ohm, ±5%; O W

5 +28V 44 NOT USED C4110 2113740A55 100 pF, ±5%; 50 V R4121 0611079A74 1K, ±5%; 1/10 W TTN5069A VHF 125W PA Hardware PL-13075-A

RF INPU7 FROM
C4112,4113 2311049A45 10 uF, ±10%; 35 V R4122 0611079G01 10k ±1%; 1/10 W

EXCrIER MODULE
6 +28V 45 NOT USED

C4114 2111078B59 470 pF, ±5%; 100 V R4123 0611077F56 4.32K, ±1%; 1/8 W SYMBOL P T NO DESCRIPTION

7 +28V 46 NOT USED C4115 2111078B42 100 pF, ±5%; 100 V R4124 0611077F68 5.76K, ±1%; 1/8 W

- - - C4116 2111078B59 470 pF, ±5%; 100 V R4125,4126 0611079G01 10k, ±1%; 1/10 W non-referenced items:

L
8 +28V 47 NOT USED C4117 2111078B13 10 pF, ±0.5 pF; 100 V R4127 0611079A74 1K, ±5%; 1/10 W 0185181U01 Assembly; PA Cooling Fans

C4120,4121 2380090M27 330 uF, ±20%; 16 V R4128 0611077G04 13.3K, ±1%; 1/8 W 0211996A02 NUT, hex; 3/8 x 24 x 1/2 x 3/32
+28V N N

C4122 2113740A79 1000 pF, ±5%; 50 V R4131 0611077G22 20.5K, ±1%; 1/8 W 0310943JO9 Screw, tapping: TT3 x 0.5 x 6 (13 used)

10 +28V 49 GND C4123 2113740A71 470 pF, ±5%; 50 V R4132 0611077G42 33.2K, ±1%; 1/8 W 0310943J10 SCREW, tapping: TT3 x 0.5 x 8 (12 used)

J4100 N . - - - C4124 thru 4135 2113740A79 1000 pF, ±5%; 50 V R4134,4135 0682089V02 Resistor;
.02

ohm 5% 2 W 0312016A31 SCREW, tapping; TT3.5 X
.6

X 12 (3
11 +28V 50 GND C4137 2113740G33 15 pF, ±2%; 50 V R4137 0611079A74 1K, ±5%; 1/10 W used)

C4140 thru 4142 2111078B59 470 pF, ±5%; 100 V R4138 0611077G04 13.3K, ±1%; 1/8 W 0312016A32 SC EW, tapping; TT3.5 X.6 x 18 (8

. .

C4143 thru 4146 2113740A79 1000 pF, ±5%; 50 V
R4139,4140 0611077F24 2K, ±1%; 1/8 W

C4140 Xi uuX C4147 2113740G05 1.2 pe ±0., pF 50 v R4 4 06,,077G22 20.5K. ± 8 w
13 +28V 52

(NOT USED) C4150 2113740G05 1.2 pF, ±0.1 pF; 50 V R4142 0611077G42 33.2K, ±1%; 1/8 W

.

" C4151 2111078B05 4.7 pF, ±0.25 pF; 100 V R4144 4145 0611079G01 10k, ±1%; 1/10 W

14 +28V 53
(N T U D)

C4152,4153 2113740A79 1000 pF, ±5%; 50 V
R4146 0611079A50 100 ohms, ±5%; 1/10 W

o .
C4154 thru 4156 2111078B59 470 pF, ±5%; 100 V R4147 0611079A66 470 ohms, ±5%; 1/10 W

... ......... .
.

. . ..
. ..

15 +28V 54 X2 MUX C4158 thru 4161 2113740A71 470 pF, ±5%; 50 V
R4149 0611079A74 1K, ±5%; 1/10 W

- C4163 2113740A43 39 pF, ±5%; 50 V
R4152 0611079A74 1K, ±5%; 1/10 W

16 +14.2V 55 Y2 MUX C4165 2113740A43 39 pF, ±5%; 50 V
R4153 0611079A60 270 ohms, ±5%; 1/10 W

4113
17 +14.2V 56 X3 MUX

C4166 thru 4168 2113740A71 470 pF, ±5%; 50 V
R4154 thru 4156 0611079A74 1K, ±5%; 1/10 W

_

E .
C4169 2113740A43 39 pF, ±5%; 50 V

R4158 0611079A74 1K, ±5%; 1/10 W
TTN5238A Circulator 500 1.oad PL-13074-A

,..-

18 +14.2V 57 Y3 MUX C4170 2113740A71 470 pF, ±5%; 50 V
R4159 0611077A26 10 ohms, ±5%; 1/8 W REFERENCE MOTOROLA

I
NOTE 3

- C4171,4172 2113740A79 1000 pF, ±5%; 50 V
R4161 0611079A74 1K, ±5%; 1/10 W

SYMBOL PART NO. DESCRIPTION

19 +14.2V 58 A MUX CTRL C4178 thru 4180 2113740A79 1000 pF, ±5%; 50 V
R4162 0611077G22 20.5K, ±1%; 1/8 W (TYD4366A ONLY)

..
/ 20 +14.2V 59 B MUX CTRL

C4183 thru 4185 2113740A79 1000 pF, ±5%; 50 V
R4163 0611077F91 10K, ±1%; 1/8 W (TYD4366A)

..
. .

C4187 2113740A79 1000 pF, ±5%; 50 V 0611077A01 0 ohm, ±5%; O W (TYD4367A)
W4900 4284729T02 STRAFj PA

.
: 21 +14.2V 60 SPARE 1 C4190 2113741A57 0.033 uF, ±5%; 50 V R4164 0611077A01 0 ohm, ±5%; O W

non-referenced items:

2 diode (see note)-

R4166 0682089V02 Resistor;
.02

ohm 5% 2 W
4385035UO2 FLANGE circulator load (VHF)

3 22 +14.2V 61 SPARE 2

. CM MN M M ®©
R4169 0611079A74 1K, ±5%; 1/10 W

8 23 +14.2V 62 SPARE 3 CR4101 4813833C02 Dual diode; common cathode
M822M 9M o s, 1 W

CR4102 4882290T04 Diode; hot carrier

M2 hu 06 NN M, ±5%; 1/10 W TLD9820A Intermediate PA Hybrid PL-13073-0

.
.

13 24 +5V 63 GND
CR4103,4104 4813833C05 dual 70 V REFERENCE MOTOROLA

25 GND 64 GND
CR4106 thru 4109 4813830A14 Zener, 5.1 V SYMBOL PART NO. DESCRIPTION

26 GND 65 GND
J4100 0984393T01 ecep : UHF R4 77 % e rid odu

se cea e parts, e hy d is maNunhng, replace

__)
.. _ _

28 27 GND 66 GND coH:
R4182 0611079G01 10k, ±1%; 1/10 W

V OMNL
30

L4100 2462587N58 270 NH, 5%
R4185 0611077G04 13.3K, ±1%; 1/8 W

33
31

" "

28 GND 67 GND
L4104 2462587X57 CHIP IND lopro 220 NH 5%

R4186 0611077F24 2K, ±1%; 1/8 W

_ L411
5

4i24
38 35 29 GND 68 GND L4115 thru 4126 2462587X57 CHlP IND lopro 220 NH 5%

R4187 0611077F68 5.76K, ±1%; 1/8 W TFD6560A Low Pass Filter/Coupler MyDnd FL-13071-0
3 3

- §MMMM 37 38 m m R4188 0611077F24 2K, ±1%; 1/8 W REFERENCE MOTOROLA

POWER AND GND cn ey -
30 GND 69 GND

l'8"8 888' (888 "8 8) R4189,4190 0611079G01 10k, ±1%; 1/10 W SYMBOL PART NO. DESCRIPTION

TO C00UNG FANS 44
42 Q4100 4813822D08 Transistor; 100 V R4191 thru 4200 0611079A50 100 ohms, ±5%; 1/10 W

VIA FEEDTHRU CAPACITORS R4117 R4119 0 45
48

31 GND 70 GND 04101 4813824A10 NPN R4201,4202 0611077A26 10 ohms, ±5%; 1/8 W This hybrid contains non-serviceable parts. If the hybrid is maNunctioning, replace

R R4116 04152 E 5 a ela & &l&l
'e s 48 47 a Q4102 4813821A09 Transistor; 60 V R4210 0611077A01 0 ohm, ±5%; O W the entire hybrid module.

8 4104 41 4 44 4110
*®g,

50 04103,4104 4813824A10 NPN R4214 0611077A01 0 ohm, ±5%; O W

R4102 14 a R4108 [4 3 c41 MMMMIE 53 gggggg 33 VOMNI 72 GND resistor, fixed:
R4219 0611079B23 100K, ±5%; 1/10 W

7 55 MMEMN# R4100 0611077F94 10.7K, ±1%; 1/8 W
Swmistor-

/ f2 N CPL_MD IPA 1 7 R4140 ao
58 GND

R4101 0611077F24 2K, ±1%; 1/8 W RT4100 0680149M02 100 k, ±10%; 240 mW

c--y y R4132 0414 R4142 --
8'

a2 35 v0MNI 74 GND
R4102 0611077E94 1K, ±1%; 1/8 W REFERENCE MOTOROLA

8 :d- _

[4]
2]

041 64
63 . . . . . R4103 0611077F94 10.7K, ±1%; 1/8 W

Integrated circuit (see note): SYMBOL PART NO. DESCRIPTION

R4172 41 c- ---> C4131
"gg

36 TX VF 1 75 GND R4104 0611079G01 10k, ±1%; 1/10 W
U4100 thru 4102 5113819A05 High Performance, Single Supply

F cn 6g 70 R4106 0611077F94 10.7K, ±1%; 1/8 W
U4103,4104 5113805A84 Mux/Demux, Dual 4-Channel Analog This hybrid contains non-serviceable parts. If the hybrid is malfunctioning, replace

/ C4161 041 a 73 7
. . .. . -

R4107 0611077F24 2K, ±1%; 1/8 W cable assembly:

76
75

DRIVER FWD
W4100 0682288V01 Resistor; O ohm

CPL_REV 77
78 38

(NOT USED)
77 GND

non-referencoditems:

39 TX VR 1 78 GND 1584753T02 Housing (used with E4100)
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125W VHF POWER AMPLIFIER MODULE

MODELS TLD3101G /TLD3102G
AND +14.2v

CURRENT UMITER
ç|NAL nNAL PA AMPURES OUTPUT FROM /PA TO 160W HARMONIC FILTER/

CR4104 CR4103 0 02 O POWER AMPUFIER (uAmw) AuO rErOs C/RCULAm COUPLER
1

N.C (IPA)
.

CIRCULATOR MALE

R4158 N-TYPE
¹K

04100 . . 150-/sOw NOw/N4L (NOTE 3) TFD6560A

P/O
--

RF OUTPUT LEVEL FROM /PA /S By W4100 HARMONIC FILTER/ OUT
+5y

CARD EDGE V_CONT SENAL FROM EXC/TER MOOULE 04100, RF 1 2 RF COUPLER C4151 14V
CONNECTOR V_CONT 155 04101 ANO ASSOC/ATEO CRCU/TRY). OUT

IN OUT IN HYBRID 4,7PF .

- 0-5V ud# 101
VOMNI FPA DETECT (NOTE 2) TX VREFL ·

R4187
3· - 60

POWER CONTROL 32 D
Lf 2 R4154 04

CIRCUITRY
TX mnER FFWO

5.76K 14.2V REF g
'

WLTAGE
33

220NH 1g R4156 OMN/ VOLTACE C4150 C4101
CR4100

,

TX VFWD-
Rm8(V OMNI)

- g TTD6390C R4115 1 3 GND GND GND GND +5V 2K
FROM 34 C4126 1K FINAL 3 R4113 TPA MTECT PA

EXCITER 35 1000PF
R4153 POWER AMPLIFIER 1.2PF

270
220PF

0
2 10K TTN5238A ID CIRCUITRY

MODuLE 270 POWER AMPUFIER IPA CURRENT SENSE HYBRID C4102 270NH 500 6) pA f0
-

44 _

-

p ) +14.2v
CIRCUITRy 27PF

R4114
C4100

R4112
LOAD -

H4889NC /7LTER/COLFLER PADÞiMS NdChlY gV
15. p/O

45 -

=
C4140

_Í_2.2K

10K -

SELECTIVE LONPASS EE TERING OF Ær OUTPUT CARD EDGE NOTES
NOT

- - N.C. R4214 02 06
93g gy = - - .

SCNAL FORWARD AAD REFLECTED MTECT SCNALS R4165 NOTE 6) CONNECTOR
USED 46 -

C4113 0 /PA / SENSE
-

ARE ALSO MNERAEO AND TED TD M/LTIPLEAER U4104. (NOTE 6) - pA O
1. UNLESS OTHERWISE INDICATED, ALL RESISTOR VALUES ARE IN OHMS,

47 - 470PF + +28V - 11 13 L4116 CAPACITOR VALUES ARE IN PICOFARADS AND INDUCTOR VALUES ARE
C4112 10UF

C4115 C4114 FPA CURRENT SENSE CmCulAM PASSES MANSMT PNER MU g D · X3 X · D
220NH

D ·56 X3 MUX IN MILLlHENRIES. N.C. DENOTES NO CONNECTION.
00PF 470PF R4135 HARh0ANC f/LTER/COUPLER TO N-TYPE OUTPUT R4164

2 3 =
0.02o

rPA / SENSE A CONNECTOR FN#.E ROUT/AC ALL RMECTED C4169 6 F 2. TLD9820 IPA, TLD9810 FPA AND TFD6560 LOW-PASS FILTER/COUPLER

VOMN1 A+ C4141 +28v - .. C4106 C4105
R4195 (ET USEO)

- YO
ARE HWNDS AND E CONS D NON-MM. MR IS BY

a4100 0-10W uoMuAL
470PF

R4134 U4102B +5V

-
MIN1-UHF IJ-15dBm NOMNAL 0.020 EPA / SENSE B F OK R4149

3. THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T19

RF N UT >
.

P R P IF1ER
O - - C4142

-Î-
C4104 C4103 -

1K
CA DGE

U4104 (TLD3101; 125W, RI) OR 5884911T20 (TLD3102; 125W, R2).

FROM - HYBRID 0 0 0 470PF 1100PF T470PF CONNECTOR R4190 R4189 4. THE N-TYPE OUTPUT CONNECTOR (0900816159, P/0 TTN5069A
EXCITER (NOTE 2) GND GND GND GND GND GND

10K 10K
HARDWARE) IS SOLDERED ONTO THE REVERSE SIDE OF THE RF/DC

A MUX CTRL 58 1mn H
- - A

1000PF 5. CONNECTIONS TO THE COOUNG FANS ARE MADE VIA FEEDTHRU
=

- L4119 9
CAPACITORS (1000PF, P/O TTN5069A HARDWARE).

B MUX CTRL 59 - D - B

P/O C4133 220NH
6. RESISTORS R4162 THRU R4165 COMPRISE A *RESISTOR ROW

CARD EDGE /PA_MT /S A DC VOLTAM TNAT /S 11000PF W WHICH IDENTIFIES THE BAND, RANGE AND OUTPUT POWER OF THE
CONNECTOR MOUGHLY PROPORTJON4L TO THE A B PARTICULAR PA MODULE. THE RESISTORS ARE PLACED AS SHOWN

Rf POWER OUT Of THE /PA. IN THE TABLE BELOW.
-

4 _ IPA DETECT

5 +28V CIRCUITRY
IPA_DET MODEL R4162 R4163 R4164 R4165

C4109 +..
- C4108

... C4107 CR4102 C4170
"

+28V- 10PF 10VF 470PF C4137
R4147 1 470PF

6
-

7 R4194 /PA DETECT 12
TLD3101 (VHF; 125W, R1) 20.5K 10K On NOT PLACED

= =

47o
DI

3 R4145 /PA MTECT 5 100
· XO

TLD3102 (VHF; 125W, R2) NOT PLACED On 00 NOT PLACED

15 -
C4147 R4146 L4104

2
14 C4110 IOK R4 44 U4100B 3 L4117

- 1.2PF 100 220NH
100PF 10K pr +5V R4161 Y " 57 Y3 MUX

-

- C4122 FPA_MT /S A DC FPA_DET 1K

+14.2V R4104 P68 9
- R4197 FPA MTECT 5

F 6 D QMn R D ENS

+14.2V - 4 0 FFA / SENSE A R4102 13
+

U+102C T
_pg

fS A c pDLTAM TN47 /S DEE
TYPE DESCRIPTION

N N

23 -
C4178 R4103

12 CR4107 100 C4159
REFLECTED / TO PA U4100 MC33074 HIGH PERFORMANCE OPERATIONAL AMPUFIER 4 11

1000PF 10.7K 2K U4101D +5.1V
U410 & U4101C PRODUCE A CPL_REV OPF V4101 MC33074 HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 11

+5v 24
R4110 0 ThE TX PONER

"

C4 61 R4192 EFL 2
U4102 MC33074 HIGH PERFORMANCE OPERATIONAL AMPUFIER 4 11

-

1000PF
_,

rpA f SENSE e R4108 9 . . .

MHN2 MM KWSMENS 8

2 C4144 8 R4199 rpA 14
C4171

51.1K C4155 R4177 11

2A
U4104 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8

3
C4180 R4109

10
+ CR4106 100 1000PF

470PF 24.9K
_

152 . . . . . .

=
1000PF 10.7K 2K 06 U4101C +5.1V

_

W
TX_VR

25 - L C4163

26 - OVN/ VOt.TAT R4116 OWN/ VOLTAM 15 TX l©nER -

14 R4191 TX POWER VFWD

5.76K
g4 37

12
+ 100 LEGEND

2K
72

51.1K 1C4156
R4179 U4102D R4169 ENABLE GND VEE N.C.-52 X1 MUX NOT

R4 32 1000PF
470PF 24.9K 1K

N.C.-53 X2 MUX USED
RF SN PM

C4,23 +28v 33.2K 7- .

TX_VF /S A DC VOLTAGE THAT /S ¼ W W -

GND-
py HASHLY PROPORTIONAL TO THE

42
R4131 2 4 U4101A

FORMRO RF MER OUT Of M PA.
L4126

-l-
20.5K

-._ C4145 1 R4198 (NOT USED) 5 220NH 1C4128

49 COOLING FANS ARE CONTROLLED BY FAN OW S/GNAL. 1000PF

50 WHEN H/GH (+5V), 04103 AND 04100 TURN ON AND 11 VAli>0US SENSE C/RCU/TS IN THE PA. SELECT LNES

51 PRWDE PMER W COOLMG FANS. U41018 PRODUCES A DC VOLTAE A AM/X CTRL AM9 B AWX CTRL ROUTE THE

R4142 ROUCHLY PRDMTIONAL 10 THE SELECTED /NPUT TO THE X OR Y OUTPUT
+1 4V CLRRENT DRANN BY TMF /PA. ThESE SIGN4LS ARE FEO TO ThE' EXC/TER

63 -

+5V +5V ¡pA j SENSE R4140 6
_

MODULE W4 THE CARO EDGE CCNNECTOR
64 -

R
C4158

2K C4143 7 R4 96 /PA / SENSE 2
_

X -

13 L4121

CIRCUlf P/O FAN STATUS
C4184 R4141 +

100

PA CASTING R4122 470PF CIRCUITRY
Sy

1000PF 20.5K C4183 2K R4138 V4101B CR4109
0 0 F

_,

+1,4v (NOTE 5)
10K +

1000PF 13.3K +5.1V

MATES R4127

C4165
+ C4121 + C4120 4 0 3

2
- YO

O US
38 - N.C'

R4172 o__.o.... TO/FROM 32K 3 R4125

HIGH (+5V) WHEN FANS ARE J.66V NOW/NAL

SPARE 1 60 _
+t4y R4219

.
13

_

RUNW/NC & OPERAT/NG CORREC1Z.Y p
4

. Y3
3 L4120

SPARE 2 61 - N.C 100K - C4167 14 R4126
R4 86

10 220NH ·55 Y2 MUX

SPARE 3 62 - o . 33
0 4N 12 +

U4100D
- 9

C4131

1R417
1

R4170 B D - B 1000PF

FAN ON 48 76K +5V
©

C4129
22ONH 1K 04103

C4152 8 R4193 PA TEMP 11

-

1000PF 10
+ R4121 100

C4153
RT4100 - -

ENABl.E GND VEE p p .37 PA TEMP 1
1000PF -

220NH
100K 6 8 7 C4127

= 0 25°C 1000PF FLEPS-48780-B
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