
UHF 100/110W POWER AMPLIFIER MODULES

MODELS TTE2061A /62B /63-64A NOTES

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

HYBRID. partS hSt
2) THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T04 (R1, R2) AND 5884911T18 (R3, R4). TTE6371-74A RF/DC Distribution Board (UHF R1-R4; 100/110W PA) PL-13110- BTLE9150B (R1 R2)

BASING DETAILS 3) THE CIRCUIT BOARD EDGE CONNECTOR HAS PRINTED CIRCUIT Pl.ATED CONTACTS ON BOTH SIDES OF THE REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLATLE9160A (R3)
BOARD EDGE. SEE THE FOLLOWING TABLE FOR EDGE CONNECTOR PIN NUMBERING/SIGNAL NAME SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTIONCLE6090A (R4)

g g
CROSS-REFERENCE.

capacltor, fixed:
1585034UO3 COVER, Shield (used with E4100)INTERMEDIATE POWER AMPLIFIER HYBRID

. .. . . C4100 2113740A49 56 pF, ±5%; 50V '

1585034UO3 COVER, Shield (used with E4101)(NOTE 1) PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
C4102 2113740G03 1 pF, ±0.1 pF; 50 V 5482006WO1 Label, PCB barcode

V OMNI V OMNI +14.2V RF UT
C 1 GND 40 GND

,4130
11077 2 K, ±1 /8

5482006WO2 ribbon, thermal transfer

II .
. ] ] TRANSISTORS R4131 0611077G22 20.5K, ±1%; 1/8 W

5484960T01 Label, barcode: 6.3 x 12.7mm, white
-

2 GND 41 GND C4109 2113901C29 CAP CHIP Hi O 10 PF ±0.50PF
R4132 0611077G42 33.2K, ±1%; 1/8 W

848279®3 NN %E

C4110 2113740A49 56 pF, ±5%; 50V

A 2 1 3 GND 42 GND C4112,4113 2311049A45 10 uF, ±10%; 35 V
R4134,4135 0682089V02 Resistor;

.02
ohm 5% 2 W

note: For optimum performance, diodes, transistors, and integrated circuits must be

C4114 thru 4116 2113901C58 CAP CHlP HI O 100 PF ± 5%

C4137 OR C4117 2113901C29 CAP CHIP HI Q 10 PF ±0.50PF

5 +28V 44 NOT USED C4118,4119 2113901C58 CAP CHIP HI O 100 PF ± 5%

R4210
- C4120,4121 2380090M27 330 uF, ±20%; 16 V TTN5069A UHF 100/110W PA Hardware PL-13111-0

MODULATED DIODES
6 +28V 45

C4122 thru 4135 2113740A55 100 pF, ±5%; 50 V
R4144 0611079A96 8200 ohms, ±5%; 1/10 W REFERENCE MOTOROLA

EX ODU 7 +28V 46 NOT USED R4145 0611079A84 2700 ohms, ±5%; 1/10 W
.

C4137 2113740G03 1 pF, ±0.1 pF; 50 V

8 +28V 47 NOT USED C4140 thru 4142 2113901C58 CAP CHIP HI Q 100 PF ± 5%
RM 06N9 W W

non-referenced items:

C4143 thru 4146 2113740A55 100 pF, ±5%; 50 V 0185181UO1 Assembly; PA Cooling Fans
9 +28V 48 FAN ON C4152,4153 2113740A55 100 pF, ±5%; 50 V '

0211996A02 NUT, hex; 3/8 x 24 x 1/2 x 3/32

10 +28V 49 GND 47 oh /10 W 3 used)

I r e j f
11 +28V 50 GND C4158 thru 4189 2113740A55 100 pF, ±5%: 50 V

06
, ±5%; 1/10 W 0310943JO9 Screw, tapping: TT3 x 0.5 x 6 (16 used)

M00
- C4190 2113741A57 0.033 uF, ±5%; 50 V

R4155 0611077F24 2K, ±1%; 1/8 W 0310943J10 SCREW tapping: TT3 x 0.5 x 8 (12 used)
"

'
12 +28V 51 GND C4192,4193 2113740G03 1 pF, ±0.1 pF; 50 V

R4156 0611079A74 1K, ±5%; 1/10 W 0312016A32 SCREW, tapping; TT3.5 X.6 x 18

C4194 2113741B69 0.1 uF, ±5%; 50 V

13 +28V 52
X1 MUX R4159 0683962T01 1 ohm, ±5%; 1 W 0400007691 WASHER, lock: 3/8", int. tooth (2 used)

(NOT USED) diode (see note): R4161 0611079A74 1K, ±5%; 1/10 W 0900816159 CONNECTOR, receptacle: coaxial

Y1 MUX
CR4100 4882290T04 Diode; hot carrier R4162 0611077B03 15K, ±5%; 1/8 W (TTE6371)

1585002UO2 COVER, Highband PA
R4182

. . . 14 +28V 53
NOT USED CR4101 4813833C02 Dual diode; common cathode

0611077A74 1K, ±5%; 1/8 W (TTE6372) 2182805H05 1000 pF, ±0%; 200V (2 used)
1

. - . . CR4102 4882290T04 Diode; hot carrier
2K

±5 1/8 W EE637
2682318WO1 HEATSINK PA 100W (W/FINS)

W4 100
15 +28V 54 X2 MUX CR4103,4104 4813833C05 dual 70 V R4163 0611077A78 1.5K, ±5%; 1/8 W (TTE6371)

3282796H05 GASKET,
.094

x 094" (35.75 used)
N CR4106 thru 4109 4813830A14 Zener, 5.1 V 0611077A64 390 ohms, ±5%; 1/8 W (TTE6372) 5482006WO1 Label, PCB barcodeFPA DETECT

16 +14.2V 55 Y2 MUX 0611077A84 2.7K, ±5%; 1/8 W (TTE6373)
-

- - connector: 0611077B03 15K, ±5%; 1/8 W (TTE6374)

17 +14.2V 56 X3 MUX J4100 0984393T01 receptacle: UHF
R4164 0611077A68 560 ohms, ±5%; 1/8 W (TTN6371)

18 +14.2V 57 Y3 MUX coll:
K ± 1 6 3 4

M33®2N W Pass mehpW WkM Mm2-0

- - - L4100 2462587X57 CHIP IND lopro 220 NH 5%
R4165 0611077A98 10K, ±5%; 1/8 W (TTE6371) REFERENCE MOTOROLA

0611077A74 1K, ±5%; 1/8 W (TTE6372) SYMBOL PART NO. DESCRIPTION19 +14.2V 58 A MUX CTRL
L4104 2462587X57 CHIP IND lopro 220 NH 5% 0611077B03 15K, ±5%; 1/8 W (TTE6373/74)

NOTE 3 20 +14.2V 59 B MUX CTRL
L4115 thru 4126 2462587X57 CHIP IND lopro 220 NH 5% R4166,4167 0682089V02 Resistor;

.02
ohm 5% 2 W

translator (see note):
7

, ±5%; 1/10 W
the entire hybrid module.

21 +14.2V 60 SPARE 1
Q4100 4813822D08 Transistor; 100 V

R4170,4171 0683962T24 9.1 ohms, ±5%; 1 W

Q4101 4813824A10 NPN
22 +14.2V 61 SPARE 2

9 i 60 V
R4173,4174 0611079A74 1K, ±5%; 1/10 W

1 2 23 +14.2V 62 SPARE 3 Q4103,4104 4813824A10 NPN
5 06H079G01 M, ±1%; 1/10 W TTE6321B/22D/23A/24A UHF 100/110W Final PA Hybrid PL-13114-A

4 3 R4176 0611077G49 39.2K, ±1%; 1/8 W
REFERENCE MOTOROLA. s 6

24 +5V 63 GND resistor, fixed: R4177 0611077G41 32.4K, ±1%; 1/8 W SYMBOL PART NO. DESCRIPTION
. . . . . R4100 0611077F94 10.7K, ±1%; 1/8 W R4178 0611077G49 39.2K, ±1%; 1/8 WQ4100

11 25 GND 64 GND R4101 0611077F24 2K, ±1%; 1/8 W R4179 0611077G41 32.4K, ±1%; 1/8 W This hybrid contains non-serviceable parts.
I
f the hybrid is malfunctioning, replace-

16 1s R4102 0611077E94 1K, ±1%; 1/8 W R4182 0611079G01 10k, ±1%; 1/10 W the entire hybrid module.
- - - -

18
.

R4103 0611077F94 10.7K, ±1%; 1/8 W R4184 0611077A58 220 ohms, ±5%; 1/8 W

27 GND 66 GND R4104 0611079G01 10k, ±1%; 1/10 W R4185 0611077G04 13.3K, ±1%; 1/8 W
24

23 - - - . R4105 0611077A01 0 ohm, ±5%; O W R4186 0611077F24 2K, ±1%; 1/8 W( +) (
--) 28 GND 67 GND R4106 0611077F94 10.7K, ±1%; 1/8 W R4187 0611077F68 5.76K, ±1%; 1/8 W TLE9150B /TLE9160A / CLE6090A Intermediate PA Hybrid PL-13113-B29 R4107 0611077F24 2K, ±1%; 1/8 W R4188 0611077F24 2K, ±1%; 1/8 W

REFERENCE MOTOROLA
33

31
. . . .

R4108 0611077E94 1K, ±1%; 1/8 W R4189,4190 0611079G01 10k, ±1%; 1/10 W SYMBOL PART NO. DESCRIPTION
41 4186 (182 C4178 C4183 4

1 C41 4184 C4122
C4124

3s 30 GND 69 GND R4109 0611077F94 10.7K, ±1%; 1/8 W R4200 thru 4209 0611079A50 100 ohms, ±5%; 1/10 W

POWER AND GND
- - - .

.

37 38 - O ® WM 0 ohm, ±5%; O W
This hybrid contains non-serviceable parts.

I
f the hybrid is malfunctioning, replaceTO COOUNG FANS 40 39 EEEEERIER 31 GND 70 GND R4112 0611079G01 10k, ±1%; 1/10 W R4213,4214 0611077E94 1K, ±1%; 1/8 W the entire hybrid module.

VIA FEEDTHRU CAPACITORS 42 R4113 0611079A94 6800 ohms, ±5%; 1/10 W R4219 0611079B23 100K, ±5%; 1/10 W

52 16 9 4s
VCTRL 71 GND

R4114 0611079A84 2700 ohms, ±5%; 1/10 W R4224 0611077F24 2K, ±1%; 1/8 W

(17 äB to $4104 C41 C4144 R4110
48 47 33 VCTRL 72 GND

R4115 0611079A69 620 ohms, ±5%; 1/10W

V OMNI R410
48

so . . . . . R4116 0611077F68 5.76K, ±1%; 1/8 W TTN5238A Circulator 500 Load PL-13103-0

OUTPUT CONNECTOR
1 7

C71
-

R415 L4. U-T U
1 a L4H6

ss
54

R4118 0611077A01 0 ohm, ±5%; O W Integrated circuit (see note):
SYMBOL PART NO. DESCRIPTION

d- 2 DPA
R4130 1 7 R4140 ss 35 VCTRL 74 GND

R4119 0611077B15 47K, ±5%; 1/8 W U4100 thru 4102 5113819A05 High Performance Single Supply
C414 16 9 s9

GND R4120 0611077A01 0 ohm, ±5%; O W U4103,4104 5113805A84 Mux/Demux, Dual 4-Channel Analog cable assembly:

R4 72 4l75 2 84
82

. - R4121 0611079A74 1K, ±5%; 1/10 W cable assembly:
W4900 4284729T02 STRAP PA

4174 ¡;
t

4158 es
es"

37 76 GND
R4122 0611079G01 10k, ±1%; 1/10 W

cable assembly: non-referenced items:

OPA_DET --->
69 7

(NOT USED) R4123 0611077F56 4.32K, ±1%; 1/8 W W4100 4280500F01 Resistor; O ohm
4385035UO2 FLANGE, circulator load (VHF)

_4.1
61)

4169 1 8
72 71 R4124 0611077F68 5.76K, ±1%; 1/8 W

73 74 38
T US D

77 GND non-referenced items: s h i a n n-serviceable parts.
I
f the hybrid is malfunctioning, replace

. , , 78 . . 1584753T02 Housing (used with E4100)

I 39
TX VR 1

78 GND
1584753T02 Housing (used with E4101)

(NOT USED)
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UHF 100/110W POWER AMPLIFIER MODULES

MODELS TTE2061A /62B / 63-64A

HARMONIC FILTER/
VOLTAGE TRANSLATOR +14.2v COUPLER

CR4104
+14.2V AND CIRCULATOR

- · N TYPE
1 CURRENT UMITER R4167 FINAL (NOTE 3)a02o

POWER AMPLIFIER (NOTE 2) CO PLE RF
,

J.84V AOMML 1JOW min
-

NC DPA / SENSE {FPA) F/NAL PA AMPL/FAES OUTPUT FROM /PA TO 160W HYBRID
OUT

R4213 TX POWER VREFL T
- RF OUT

CR4103 . (MM/WL41/)AND FEEDS C/RCULATOR. 2 RF
E

TX VREFL

-2 NC
²

4
R4158 RF OUTPUT LElL FMM /PA /S C®TRO.LED BY + w4100 TTE 2

3 -CONT
S/CNAL FROV EXC/TER MODULE (V/A 04100, ISO- ISOW Anu --

04101 AND ASSOCMTED C/RCU/TRY). N R4214
^

TX POWER VFWD R4187

P/O FPA DETECT 3 GND GND GND GND +5V - X1

CARD EDGE
V_CONT

R4155
1C4140

C4192 CIRCUITRY
TRN5238A ID CIRCUlTRY R4162

1
. UNLESS ONERWISE INDICMED, ALL RESISTOR MUES IN OHMS,

CONNECTOR 2K 100PF
e , 1PF (NOTE 5)

CAPACITOR VALUES ARE IN PICOFARADS AND INDUCTOR VALUES ARE
FINAL

CR4100
50 o FA 10 15 P/O IN MILUMENRIES. N.C. - NO CONNECTION,

- 0-SV M4X
L4122 R4154

VNNI POWER AMPUFIER R4115 1 /MRMON/C //LTER/COUPLER PROWMS N/C/gy +5V D · X2
CARD EDGENTROL 32 y

22 NH
) 04101 HYBRID

620 3 R4113 FFA ETECT - - SELECT/VE LONPASS E£7ER/MC OF #F OUTPUT
O 5)

CONNECTOR 2. THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS SHOWN BELOW.
33

IK
TTE6321 (R1) 2 SC

.
FORNMRD AND REFLECTED MTECT SEN4LS R4165

(V OMNI)
- R4 56 GHN/ MTAGE IPA CURRENT SENSE L4100 ARE ALs0 cEwRATED AND FED TO uuLT/PLEXER ut/o+

(N°'E 5) = PA D 431g
FROM 34 C C4188 IK CIRCUITRY

HE6322 (R2) . .
02 R4114 220NH C4100 R4112

C/RCULATOR PASSES TRANShrT PONER THRU TE - X3 X · D
2 H

D ·56 X3 MUX
MODEL PART NUMBER

U - 153 INTERMEDIATE +14.2v +14.2V TT rm wra RE CE CAR EDGE
O 5) C TTE2061 (RI) 5884911T04

44 - POWER AMPLIFIER
R4166 R4167

28v
NER M Soo LN CONNECTOR TTE2062 (R2) 5884911T04

NOT 45 - 1 C4181 R4184 (IPA) 0.02 a 0.02 o FPA CURRENT SENSE R4190 R4189

USED 46 -
100PF 220 fpA / SENSE

>
° CIRCUITRY R4135

-

L4118
10K 10K

10
.

TTE2063 @3) 5884911T18

_

47 -_ =
+ C4113 C4115 C4114 SIDE A 28V·

A MW CML 58

-T_C4132
220NH TTE2064 (R4) 5884911T18

C411.2
R4:05 10UF 100PF 100PF

D&/VER PA AMPL/f/ES OUTPUT C4141 C4106 C4105

- 10UF 2
= =

+28V
B MUX CTRL 59

C4133 2 H ARE IS R TH I F RF/DC

VOMNI VOMNI A+ A

J4100 TLE9150 (R1 R2) RF 5 0-10W MCIMML JO-35W NCu/N4L R4118 R4210 R4120 RF 20 4. CONNECTIONS TO THE C00UNG FANS ARE MADE VIA FEEDTHRU

MODULATED
-

1 RF
M B 2W ·

RF INPUT > D
y

CLE6090 (R4)
56

C4142
-L.C4104

C4103
-

C4169 5. RESISTORS R4162 THRU R4165 COMPRISE A "RESISTOR ROW
FROM -

INTERMEDIATE GND GNDGND GND GND GND
100PF 100PF 100PF 6

-

7 R4206 DPA DETECT WHICH IDENTIFIES THE BAND, RANGE AND OUTPUT POWER OF THE
EXCITER

POWER AMPLIFIER = = =
PF 5

- YO PARTICULAR PA MODULE. THE RESISTORS ARE PLACED AS SHOWN
MODULE

-

HYBRID +

U4102B
IN NE M BN

IPA DETECT 82 R4149 MODEL R4162 R4163 R4164 R4165

CIRCUITRY /PLDET G A DC VOL THAT /S

ROUCHLY PROPdRTMM4L TO THE IPA._DET TTE6371 15K 1.5K 560 10K

C4137
R4147 1 6

-

7 R4208 12
/PA DE7ECT TTE6372 1K 390 100 1K

CARD EDGE
PF

100
2

3 R4145 /PA MTECT 100PF 5
+

Î00 ·XO
3 L4117 TTE6373 2.2K 2.7K 1.5K 15KCONNECTOR C4193 R4146 L4104 2.7K

+5V
U4100B y -

.57 Y3 MUX

_

m IPF 1K 220NH
0

2K C4122 FPCMT /S A BC FPA_DET R4161 C4168 C4134
TAGE ROUGHLY Oopy

C4109 +-
.. C4108 - - C4107 1C4179

/PA / SENSE A R4102 3 4 37 .

100

+28W 10PF 10VF 100PF 39PF
1K C4146 14 R4200 FPA / SENSE A 12 C4186 1K + V TX...VR 15 A DC VGLTACE TN4T /S INTEGRATED CIRCUIT POWER AND CROUND CONNECTIONS

C4178 R4103 R4101 100PF 12 CR4107 100
· XO

100PF

15 -
2K R4100 U4101D +5.1V

CPL,..,REV RERECTED Ær MER WTO ME PA.
REF

TYPE DESCRIPTION
SUPPLY GROUND

- = 10.7K h u410/D & ud101C PRC10uCE A -

2
100PF DESIG PIN PIN

DC VOLTAGE TH4T /S ROlGHLY R4207 TX PO|9ER VRER
16 -

- R4110 PROPMT)ONAL TO TE CURRENT TX PopER REri R4176 100PF · Y2 U4100 MC33074 HIGH PERFORMANCE OPERATIONAL AMPUFIER 4 11

_ ... C4117
- ... C4116 p

M / SENSE B 9 C4171
39.2K C4162 R4177 U4102A R4152 U4101 MC33074 HIGH PERFORMANCE OPERATIONAL AMPUFIER 4 11

C4180 R4107 P 10 CR4106 1
· X1

CPL_FWD -VR
. . . . .

- 2K R4106 101C +5.1V

-

C4163 U4103 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8

23- 10.7K T
R RW

··

14 R42Og T POWER WIFD 4 .

U4104 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8

+5V 24 . > +5V >
N/ nm

-

R4y6 alw/ naGE
,

15
· X2

-

U4102D
169

ENABLE GND VEE
- .. C4124 150NH 5.76K

R4117
C4172 C4164 R4179 1K

1 100PF 9 R4 32
.

2K
IMF 100PF 32.4K -=- TX_VF T 6 8 7

2 =

C4123 +28V = =
_ _

ND

3 TX_VF /S A DC VOLTAGE TH4T /S
' '

N.C.- 52 X1 MUX NOT
+14V = 100PF NC.- 53 X2 MUX USED MAIN RF SIGNAL PATH

25 - FORWARD RF POiVER CUT OF THE PA.

OPA / SENSE R4130 2
4 U4101A p

2 _©.-
C4145 1 R4203 DFA / SENSE 5 L4124 . .

K R4 28 11 +5 TV

_

13.3K

.-

'

U4101B PRODUCES A DC VOLTAGE
VAR©VS SENSE C/RCU/TS /N THE PA. SELECT L/NES L4126

40 2
. DWA B TM /PA

A MUX CTRL AND B MUX CTRL ROUTE ME

COOL/NG FANS ARE CONTROLLED BY FAN ON S/GNAL. /PA i SENSE R4 40 6
_ TO ME E C

WHEN H/GH (+5V), 04103 AND 04100 TURN ON ANO 2K C4143 7 R4205 /PA f SENSE 2
.

MODULE VIA THE CARD EDGE CMMCTOR
43

_

eROV10E eOwER TO COOuNG rANS·

-L
C4184 R4141 mR4

39 100PF 5
+ CR4109 100

49 100PF 20.5K 2K U4101g +5.1V +28V x .

13

54 X2 MUX
50

+5v +5v
=

--

R4185
220NH

51 FAN DRIVER P/O FM STATUS -

13.3K 4
. y3 100PF

= CIRCUIT PA CASTING R4122 C4158 CIRCUlTRY R4186
63 -

(NOTE 4) 10K 100PF 2K 10

04102
_

·

IC4166 CR4101 +5V B

C4165
100PF 3 2 RW 3 WM

78-+
R4172 · YO

2 H
55 Y2 MUX

- ± - TO/FROM 4.32K

..L
C4131

10K O--.·.·O-> FANS
3 R4125 100PF

DRIVER FWD
38 - N.C

C4167 10K /fCH (+5V) WHEN FANS ARE

(NOT USED) ---)H RUNNWG & OPERATAG CORRECTLY R4119

-l
C4152 R4202 PA TEMP 11

SPARE 1 60 - +14V 100PF 100PF 10 R4121 100

6 75 173
100K 14

C4153
RT41%

U41®C 1K
.TED & @

L4123 R4174 R4171 R4170 C4177 C4190 C4181 = + 100PF
y. 100K 220NH

37 PA TEMP 1
FAN ON 48

C4129
220NH 1K Q4103 9·1° 9·1° 100PF

.033UF
100PF 124 U4100D

= 1 25"C 6 7

_L
100PF .

_

_ _ _
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