25W VHF POWER AMPLIFIER MODULE
MODEL TLD3110C

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

u HYBRID.
BASING DETAILS 2) THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T30. parts list
£ B 3) THE CIRCUIT BOARD EDGE CONNECTOR HAS PRINTED CIRCUIT PLATED CONTACTS ON BOTH SIDES OF THE LD60S0A RF/DC Distribution Board (VHF: 25W, R1 & R2 PL-13176-0 CLN7246A VHF/UHF 25W PA Hardware PL-13171-0
RII00 BOARD EDGE. SEE THE FOLLOWING TABLE FOR EDGE CONNECTOR PIN NUMBERING/SIGNAL NAME ¢ /DC Dist n Board (VHF; 25W, ) 3
CROSS—-REFERENCE. REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
c capacitor, fixed: R4138 0611077G04 133K, £1%; 1/8 W .
TRANSISTORS PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME ca100 2113740A55 100 pF, £5%; 50V R4139,4140 0611077F24 2K, %1%; 1/8W 0211956802 :E’:;"f;‘/g“;"’:“; .
; ) m SND ca102 2113740829 10 pF, +5%; 50V R4141 0611077G22  20.5K, =1%; 1/8W oy Son °t"' 8 x TT’; /0’; /32 o
. C4108 2109822506 CAP CHIP CER 10UF 16V R4142 0611077Ga2 332K, £1%; 1/8W potpes e y SOREN e Ao 6 (24 used)
== — 2 GND 4 GND ca110 2113740A55 100 pF, £5%; 50 V R4144,4145 0611079G01 10K, 1% 1/10W 0312°0°“J16A32 P ‘ap'?'"?ﬁs"i ’;(0'5 x 8 (8 used)
= ~ &J‘El‘] p s " s Ca113 2109822506  CAP CHIP CER 10UF 16V Ra146 0611079A50 100 ohms, +5%; 1/10W potiette SCIF:EEWW' wxa i 6x ’13 (8 used)
= >~ OR ca114 2113901C75  CAP CHIP HI Q 470 PF = 5% Ra147 0611079A66 470 ohms, 5%; 1/10W oorss  WASHER P x07 "mz ;’" “:Zd)
P K 3 4 +28V 43 GND cat1s 2113901C58  CAP CHIP HI Q 100 PF = 5% R4149 0611079A74 1K, £5%; 1/10W poesostori G 8; 9 't':‘i tooth (2 :‘s )
c4116 2113901C75 CAP CHIP HI Q 470 PF + 5% R4152 0611079A74 1K, £5%; 1/10W 1585000002 GOVER. Hiah l':“pA cle: coaxia
MODULATED DIODES 5 +28V 44 NOT USED canz 2113901C20  CAP CHIP HI Q 10 PF +0.50PF R4153 0611079A60 270 ohms, +5%; 1/10W 26831810 HEATS"NK"; A 22:/ZUANTAR
EXONER MODULE 5 28y " NOT USED catg 2113901C48  CAP CHIP HI Q 39 PF + 5% R4154 0611079A74 1K, +5%; 1/10W +000706H0S  GASKET God x 004"
cat22 2113740A79 1000 pF, £5%; 50 V R4155 0611077E94 1K, 1% 1/8W ooy, tamvenoe :25295(?: used)
,—J—‘ = 7 28V 46 NOT USED ca123 2113741A57  0.033 uF, £5%; 50V R4156 061107974 1K, 5% 1/10W S oewes ot o o220 01 (2 used)
== C4124 thru 4135 2113740A79 1000 pF, +5%; 50 V R4158 0611079A74 1K, +5%; 1/10W ©A626aeYOT 'L'ABE'ET:;;;A’L“;F; WHT POLYSTR
=l 8 +28V 47 NOT USED C4137 2113740633 15 pF £2%; 50V R4159 0683962T01 1 ohm, £5%;1 W Lys
ca140 2113901C75  CAP CHIP HI Q 470 PF + 5% R4161 0611079A74 1K, 5%; 1/10W
9 +28V 8 FAN O
O N ca143 2113740A79 1000 pF, +5%; 50V R4162 0611079801 12K, +5%; 1/10 W
- 10 +28V 49 GND cat4s 2113740A79 1000 pF, +5%; 50 V R4163 0611079819 68K, +5%; 1/10W
J4100 - C4152,4153 2113740A79 1000 pF, +5%; 50 V R4164 0611079A01 O ohms, +5%; 1/10 W TTN5238A Circulator 50 Load PL-13074-A
= ~t " +28v 50 GND C4158 thru 4160 2113741A57 0.033 uF, +5%; 50 V R4166,4167 0682089V02 Resistor; .02 ohm 5% 2 W REFERENCE MOTOROLA
C4 1 97 § S — 12 +28V 51 GND C4161 thru 4164 2113740A71 470 pF, £5%; 50 V R4169 0611079A74 1K, £5%; 1/10 W SYMBOL PART NO. DESCRIPTION
— Em s €4166,4167 2113740A71 470 pF, +5%; 50 V R4170 0683962T24 9.1 ohms, £5%; 1 W
13 +28V 52 X1 MUX C4169,4170 2113740A71 470 pF, +5%; 50 V R4176 0611077A01 0 ohm, +5%; 0 W cable assembly:
(NOT USED) C4176 2113740A71 470 pF, £5%; 50 V R4177 0611077G76 75K, +1%; 1/8 W W4900 4284729702 STRAP, PA
R0 — ca179 2113740A71 470 pF, +5%; 50 V R4178 0611077A01 0 ohm, £5%; 0 W non—referenced ftems:
14 +28V 53 (NOT USED) ca181 2113740A71 470 pF, +5%; 50 V R4179 0611077G76 75K, +1%; 1/8 W 4385005002 FLANGE circulator load (VHF)
C4192,4193 2113740G05 1.2 pF, 0.1 pF; 50V R4184 0611077A01 0 ohm, %5%; 0 W
= 15 +28V 54 X2 MUX ca197 2109822506  CAP CHIP CER 10UF 16V R4186 0611077F24 2K, +1%; 1/8 W
< €4200,4201 2113740A71 470 pF, +5%; 50 V R4187 0611077F68  5.76K, +1%; 1/8 W
16 +14.2v 55 Y2 MUX ca204 2113740A71 470 pF, +5%; 50 V R4188 0611077F24 2K, +1%; 1/8 W
17 +14.2V 56 X3 MUX C4205 2113741A57 0.033 uF, +5%; 50 V R4189,4190 0611079G01 10k, £1%; 1/10 W TTD6370A Driver PA Hybrid PL-13179-0
= Ca206 2113740A71 470 pF, +5%; 50 V R4197 0611077A01 0 ohm, £5%; 0 W REFERENCE MOTOROLA
~ 18 +14.2V 57 Y3 MUX €4207,4208 2109822507  CAP CHIP CER 22UF 16V R4202,4203 0611079A50 100 ohms, £5%; 1/10W SYMBOL PART NO. DESCRIPTION
= NOTE 3 ” Y = o ca209 2113741A45  0.01uF, *5%; 50V R4205 thru 4209 0611079A50 100 ohms, *5%; 1/10W
[ - :
diode (see note): Ra213 0611079A66 470 ohm's, *5%; 110W This hybrid contains non—serviceable parts. If the hybrid is malfunctioning, replace
20 +14.2V 59 B MUX CTRL CR4100 4882290704 Diode: hot carrier 242; x: :g;g:;: (1) K.h: 59i51 ’:’1 (:J V\L the entire hybrid module.
” Y oy poyw— CR4102 4882290T04  Diode; hot carrier 4 0611079 ‘:’ ";‘_I e 11OW
: CR4103,4104 4813833C05  dual 70V 2:2:: 0:: 127;2? “07 : “‘s;s': 1’/13 3v
ohms, = M
CR4108,4109 4813830A14  Zener,5.1V 9%
O 22 +14.2v 61 SPARE 2 R4220 0611077F91 10K, =1%; 1/8W
2 142y o SPARE 3 connector: R4225 0611077A93  6.2K, +5%; 1/8W
Q8100 C4108]+ 44100 0984393701 receptacle: UHF R4226,4227 0611077A01 0 ohm, £5%; 0 W TLD9820A Intermediate PA Hybrid PL-13073-0
24 +5V 63 GND Inductor: R4229 thru 4234 0611079G01 10k, £1%; 1/10W CEFERENGE MOTOROLA
o aND " GND L4100 2462587N76  CHIP IND 4700 NH 5% R4236 0683962798 0.51 ohms, £5%; 1W SYMBOL PART NO. DESCRIPTION
i L4104 2462587X57  CHIP IND lopro 220 NH 5% thermistor:
26 GND 65 GND L4115 thru 4122 2462587X57 CHIP IND lopro 220 NH 5% RT4100 0680149M02 100 k, £10%; 240 mW This hybrid contains non-serviceable parts. If the hybrid is malfunctioning, replace
4116 L4124 thru 4126 2462587X57 CHIP IND lopro 220 NH 5% Intearated clrcult to): the entire hybrid module.
BCE 27 GND 66 GND L4130 2462587X57  CHIP IND lopro 220 NH 5% ntegrated circult (see note):
U4100 thru 4102 5113819A05 High Performance, Single Supply
28 GND 67 GND transistor (see note): U4103,4104 5113805A84 Mux/Demux, Dual 4—Channel Analog
@] 2 GND 8 GND Q4100 4813822D08 Transistor; 100 V non—referenced ltems:
- Q4101 4813824A10 NPN - :
— s N 5482006W02 ribbon, thermal transfer TFD6560A Low Pass Fiiter/Coupler Hybrid PL-13071-0
30 69 GND resistor, fixed: 5482006W03 BARCODE LABEL (2 used) REFERENGCE MOTOROLA
W@“ w44 a1 GND 70 GND R4100 0611077A01 0 ohm, #5%; 0 W 5484960702 LABEL BLANK BARCODE SYMBOL PART NO. DESCRIPTION
= j;x%&y% “ R4112,4113 0611079G01 10K, £1%; 1/10 W 8482215Y01 CIRCUIT BOARD
= s B W
C2g) sl 32 VOMNI 71 GND R4114 0611079A84 2700 ohms, +5%; 1/10 W . . . _ . - -
NoTYPE V_OMNI 8 i, 49 . R4115 0611079A66 470 ohms, +5%; 1/10W note: For optimum performance, diodes, transistors, and integrated circuits must be msegﬁélgﬁ?éamdr:ﬁg serviceable parts. If the hybrid is malfunctioning, replace
OUTPUT CONNECTOR RI213 ">"' 33 VOMNI 72 GND R4116 0611077F68 5.76K, +1%: 1/8 W ordered by Motorola part numbers.
- g " Vo 72 oND R4117 0611077F24 2K, *1%;1/8 W
y N [} R4118 0611077A01 0 ohm, +5%; 0 W
/ . \ — = 35 VOMNI 74 GND R4119 0611077B11 33K, +5%, 1/8 W
‘ ( ] g o R4123 0611077F56 432K, +1%; 1/8 W
i
\ ~ S ) = Sh= T 36 TXVF1 75 GND R4124 0611077F68 5.76K, +1%; 1/8 W
= = EBI2|= R4127 0611079A74 1K, =5%; 1/10W
N0 B = Slzlz 8 PATEMP 1 6 GND R4128 0611077G04  13.3K, =1%; 1/8 W
a8 DRIVER FWD . aND R4129,4130 0611077F24 2K, +1%; 1/8 W
L ” (NOT USED) R4131 0611077G22 205K, +1%; 1/8 W
( \ ( \ I R4132 0611077G42 332K, +1%; 1/8W
ILEPS-48785-B 39 TXVR 1 78 GND
(10f2)
68P81090E97—-C ILEPS—48785-B
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VOLTAGE TRANSLATOR OPA CURRENT DPA | SENSE
AND SENSE
CURRENT UIMITER g2
R4167
.020
’12“59 o0 C4200 C4119 J—C4197 POWEgmANPUFIER Sk D AT oA 10 35w ‘Mc nm/ o
CR4104 CR4103 T470F  TIPF T i0UF (DPA) (i) AN FEEDS CRCULATOR. CRCULATOR (NoTE 4
U N2 r'msa — L — Y oF 26W min ~
3 U™ e 3 K Q4100 - y - out
N.C. (NOTE 3)
RE QUIPUT LEVEL FROM IPA IS CONTROLLED B At _ TFD6560 , R R4213 TX_POWER VREFL - RF OUT
p/0 il Y T CONT SIGNAL_FROM_EXCITER MODULE (VIA 04100, JO—35W NOMINAL . MARMOMC FRTER/  VREFL2 FYITE ¥5a >
0470/ AND ASSOCIATED CIRCUITRY). RF . R4227 R4100 ) 2 RF COUPLER %2 sV P105
CONNECTOR V_CONT bhiae = out T oo 0o ' o ™ HYBRO VREFLI ‘;_)cuco
_ : +142v f
— VOMNI . (NOTE 2) C4179 m 0330F
POWER CONTROL R4154 K; Q4101] VeWN L eizor L cazos Lcuor L carao oNe T 4705 Ra1gy B4V NOWINAL 16
VoL 32 3 22PF 22pF 470PF 7~ 470PF = = - Ra214 X _POWER VFWD > 576K 142v REF =
(V_CONT) 33 1 caros - R4156 OMN1 VOLTAGE I I :[_: T a0 - 3 GND GND_GND_GNp X VPWO D PR * PA +5v > M1 vee
FROM 34 C4126 T01vF TR = = 470PF 10 CIRCUITRY R4188
1000PF 1 INTERMEDWTE POWER AMPLIFER TINS238A T R4162 2K
e L T y Re153 POWER AMPLFIER  +1s.2v HIBRD 38 o e CES= AN P/0
44 = 270 \PA IPA CURRENT SENSE (NOTE 2) LOAD = HARMONIC FILTER/COUPLER PROVIDES HIGHLY +5V > x2 /
(1PA) R4166 CIRCUITRY SELECTIVE LOWPASS FILTERING OF RF OUTPUT R4163 CARD EDGER
NOT | 149 N.C 0.020 SIGNAL. FORWARD AND REFLECTED DETECT SIGNALS R4165 (NOTE' 5) CONNECTO
USED 46— " 3“54 cans A 1 SENSE ARE ALSO GENERATED AND FED TO MULTIPLEXER U4104. (NOTE 5) = PA 1D " 13 L4116 ™)
47— L " > @ OPA DETECT CIRCULATOR PASSES TRANSMIT POWER THRU THE > x3 > o >—56| x3 Mux
= L 10ur Lcaris Lcarra L cazos CIRCUITRY HARMONIC FILTER/COUPLER TO N=-TYPE OUTPUT T m;gg 5) l
= 100PF 470PF 470PF CR4100 CONNECTOR WHILE ROUTING ALL REFLECTED c4169 C4135
T T T 70PF | 6 1000PF
A L3130 R4197 = = = c4192 R4115 1 POWER 1O 500 LOAD. T - - R4206 = oPA DETECT
Oo ﬁz#r 51 »— |3 R4113 L OPA OETECT _ 5l/ 55 > Yo =
. 1 v hd v < v
. : y J_ Ratte  JLa100  Zie—] 1 10K = 41028 +5
C4102 c4100 R4112 R4149 I
VOMNI A+ Y 2.7K 4700NH T00PF 10K DPA_DET 1S 4 OC 1K /0
-7 W) I I CARD EDGE U104
J4100 09820 0= 10W NOMINAL = = = = = VOLTAGE ROUGHLY = CONNECTOR R
MINI-UHF 13— 1508m NOMI = = PROPORNIONAL TO 4190 ¢R4189
MODULATED T J—1508m NOMINAL 1 re INTERMEOWTE | Rl s . R4118 R4236 Re226 | rF THE RE POWER OUT 10k §0K
RF > POWER PUFI| > )
ru IN HYBRID out 00 51 0@ IN OF THE OPA A MUX CTRL |58 B T ;;o:j > 04,
EXCITER (NOTE 2) GND T 1000PF
MODULE = = Latte s
P/0 B Mux CTRL Lsg YIRS 230NH l > B
CARD EDGE IPA_DET IS A DC VOLTAGE THAT IS T 1000PF lr
CONNECTOR ROUGHLY PROPORTIONAL TO THE = A B
™ RF POWER OUT OF THE IPA ;T—l
ik IPA_ DETECT J
5 o == +28V I CIRCUITRY PADET 1 carro
[
+28V T Tour ca137 R4147 1 e 102 T 470eF L&~ 7 R4208 1PA DETECT |,
L \_QAF J_ prns — R4145 1PA_DETECT 5 l/ S > X0
2 > U41008
c4193 R4146 Ewm 2] ] 1 cer10 10K R4144 3 R L7 R
L |3 1.2PF 1000 220NH Itoop? 10K +5v R4161 (NOT USED) ¢ > 220NH > 57| Y3 MUX
~l1s . T 1 ca205 'y C4122 fix “ _Lcu:u
= = = = = = 17000PF
174 . :I +14.2v I L
2 TSR e L o3sor 1ol voouer 7
+14.2v -
l e T por usery vz [ l s T | il e
cats LECTED RF POWER INTO THE PA.
L |23 * CPL_REv $08¢ | = 0330 ‘ P4
L4115 21 1| Raz07 X POWER VREFL
+5V 124 AT 220NA +5V TX_POWER VREFL . R4176 , 3|, % > Y2
-1, 7T To0dr 00 1 cs162 JRar77 u41024 &7, é
2 3 = NOT USED, 4], & T 470PF $75k 1 Ra152 ‘r POWR
3 I CPUFwD = = Lcae '3 <+
= = o v s ? T 470PF R 16| Ra209 TX POWER viWD 4 s
25 *_POWI 0 R 12 5 > Y
26 OMNI_VOLTAGE R4116 , OMN_VOLTAGE 15 ' ~~"U41020 N.C.— 52| X1 MUX
F' 576K R4117 g X2 1 Gaies R4179 L R4169 ENABLE  GND  VEE ¢ —
l Re132 _f_zx T4 5K Re v i J_G I EE N.C.—53| x2 MUx
31 corzs +1g7 B wr;u PRODUCES A DC VOLTAGE e i i - —= = Lit24 >
= ? ROUGHLY PROPORTIONAL 10 THE DVE IS 4 OC VOUTAGE THAT /5 > ZooN Y CaTE >—36| Tx VF1
40 e = 033uF CURRENT DRAWN BY THE OPA FOR‘:WPO%LOL’/? o e T 100 4126
41 DPA 1 SENSE R4130 2N3 Lar0iA Q A > = . > 39| T VR
GND — — > - = R42C3 5 220NH 1. C4128
42 2K R4216 L C4145 1 S OPA | SENSE, v > 1000PF
43 Re131 100  R4120 T 1000PF 5, A CRa108 100 Q =
= 20.5K 2K R4128 " +5.4v U4103 AND U4104 ACCEPT STATUS SICNALS FROM
;g 13.3K L = VARIOUS SENSE SRCUTS N THE Pa. SELECT LINES
= 1 A MUX CTRL AND 8 MUX ROUTE THE
51 Re142 B oNEC oL TacE SELECTED INPUT 10 THE X OR Y OUTPUT.
= +14.2v CURRENT DRAWN BY THE IPA. X" THESE SIGNALS ARE FED TO THE EXCITER
63  pA I SENSE  R4140 [ o 332n Q s < MODULE VA THE CARD EDGE CONNECTOR. "
64 > X Caa - 7 R4205 IPA | SENSE _ 2. X > >
Rats1 | R4139 T 50008 s / TRaT09 s > 2 22000 J_ 54 x2 MUX
: K Irarzs Uarovg T 45V $3438F
13.3K = +5v T
L |78 = = =
= &;127
DRIVER FWD |3a| o (ver useD)y, o
(NOT USED) :
4
SPARE 1|60 — (NOT 3ED),, Y3 B > L4120 > 55| y2 Mux
SPARE 2 | 61— |- N.C. vsv sy _{5:'“ n wl, Zow |
—
SPARE 3 62— 1 SN C__T G—" o Sedie
LRI R4230 T0K Y Ra232 2 ® i
FAN ON |48 N.C 10K R4225 13 R4233 -
(Nov oS '\/-_ ™ carze T 6ok Lcasz | 14 | Re2ze FrokT | 9 \nox
I I (1:3008 T~ 1000PF 12 / 10K * S;ggg o 8 R4202 PA I‘EMP= 1 X3
- T 1
= RT4100 378231 u41010 / 100 #3 4V NOMINAL (PA DEKEYED & @ +25C) L4125
100K R4234 u4101C ENABLE GND VEE —— > 37| PA TEMP 1
= o025¢ = oK 220NH _L
€ 6 8 |7 C4127
= is T To00pF N

NOT
USED

25W VHF POWER AMPLIFIER MODULE

NOTES:

1. UNLESS OTHERWISE INDICATED, ALL RESISTOR VALUES ARE IN OHMS,
CAPACITOR VALUES ARE IN PICOFARADS AND INDUCTOR VALUES ARE
IN MILLIHENRIES.

2. TLD9820 IPA, TTD6370 DPA AND TFD6560 LOW—PASS

MODEL TLD3110C

FILTER/COUPLER ARE HYBRIDS AND ARE CONSIDERED NON-REPAIRABLE.

REPAIR IS BY REPLACEMENT OF ENTIRE HYBRID.

3. THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911T30.

00816159, P/O CLN7246

4. THE N-TYPE OUTPUT CONNECTOR é REVERSE. SIDE OF THE AF/DC

HARDWARE) IS SOLDERED ONTO TH
DISTRIBUTION BOARD.

5. RESISTORS R4162 THRU R4165 COMPRISE A "RESISTOR ROM"
WHICH IDENTIFIES THE BAND, RANGE AND OUTPUT POWER OF THE
PARTICULAR PA MODULE. THE RESISTORS ARE PLACED AS SHOWN
IN THE TABLE BELOW.

MODEL R4162 R4163 R4164

R4165

TLD3110 (VHF: 25W, R1 & R2) 12K 68K O¢

NOT PLACED

INTEGRATED CIRCUIT POWER AND GROUND CONNECTIONS

REF SUPPLY | GROUND
DESIG TYPE DESCRIPTION PIN o
U4100 | MC33074 HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 1"
U4101 MC33074 | HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 1
U4102 | MC33074 HIGH PERFORMANCE OPERATIONAL AMPLIFIER 4 1
U4103 | 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8
U4104 | 74HC4052 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8

LEGEND

MAIN RF SIGNAL PATH

—,—
L c4166
TN 470PF

R4219 N.C.
O¢ _J_ U4102C

R4170 C4181 L Ca167
1 Inopr Inopr
R4124
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