100W 900 MHz POWER AMPLIFIER MODULE

0?1
e
o |
VOLTAGE TRANSLATOR ESEE S (u'-"‘r#:)
AND SR NOTE 4
7 min
CURRENT UNITER . . POWER AMPUFER FINUL_PA AMPUFIES OUTPUT FROM IPA TO 160W 7 - O—
L cett Lo o cer (MUBAY) AND FEEDS t Re215 L( ~F our
L Ce118 ce119 C&}C (FPA) { 0a
IS:" T™ T | ot Q L—.Lw
AF OUTPUT LEVEL FROM IPA IS CONTROUED BY = POWER AMPURER ORVER A\ AMPLFIES OUTPUT NOTE w4100 R4221
V._CONT SIGNAL FROM EXCITER MODULE (V4 04100, (omA) FROM P4 TO I9W (MUBMA) w (-7) 130 160W N AL > 1 16 ; Oe
) Qouo:nmmmm 3 Qnmmm our A Voo =
O xs DETECT NOTES:
' 2] vosse 5-15W NOMINAL L0 et CIRCUITRY 1. UMLESS OTHERWISE INDICATED, AL RESISTOR VALUES ARE IN OHMS,
.[auo 40 a——— 4212 R415 4120 W Clrsasea nerrs  CA101 , (S0 y g = roc 1o rars
0s 0Oa O AL i ::’ 3 Re113 PP _oeTECT = P/0 MUHORES. o
I |lu|8 (NOTE 7) f °'Um' R S0PF 100 & I 130 Il v Lo " 15"8 0 2. CLF6485A IPA, CLF6496A FPA, CTF6348A DPA, AND TLF7150° LO;IE-I;IA\'SRSA BLE
1 102 1 Re112 - FILTER/COUPLER ARE HYBRIDS AND ARE CONSIDERED NON- 3
IPA CURRENT SENSE CTF6348A (NOTE 2) I?:f -y Vad Ifw 10K L 450 CODMTED, o FED 70 AL IPLEER (14104, Ry 1 mo_ ul 13 Le116 : X3 MU REPAIR IS BY REPLACEMENT OF ENTIRE HYBRID.
>@ CvcurRY POWER AUPLIIER ) = FPA CURRENT SENSE - = SANE FLTRCOUREE T e ToPE. OUTPUT 41 - : X 150 3. THE MOTOROLA PART MUAMBER FOR THE CIRCULATOR IS 5884911706,
. ALISR BN To WD r/9 _i_?wg o ¥ o ' .
a2V HYBRID CIRCUITRY Re1 ComEcToR SOUTING AL REFRUECTED CARD EDGE T 4. THE N-TYPE OUTPUT CONMECTOR (0900816130, P/O TRN7908A
(NOTE 2) ] _ 0020 /P I SONSE A POWER 10 S0 LOAD. CONNECTOR = Re190 Re18® : masm REVERSE SIDE OF THE RF/DC
il " 1 sowE e i ' * i‘&‘#‘ iw - @ cmy |58 — tans  JI i — 1. '
—v@ Ret A MUX Tca TS0 > S. COMNECTIONS TO THE COOLING FANS ARE MADE VA
é Qus ég&!‘ = 00ze = FPM | SENSE 8 1:%.‘»” . U4104 CAPACITORS (1000PF, P/O TRN7S0BA HARDWARE).
\ 1 > = L1
= ® Mux CTRL |99 + oo — T > ] 6. RESISTORS R¢162 THRU R¢165 COMPRISE A “RESISTOR ROM'
T 3 R o RSO e A R S
0-1.5W NOMINAL LA 8y W THE TABLE BELOW.
R4111 _ RF OP_DET 1S A OC
J4100 CLF8485A i N
MN-UHF - our v O VOLIAGE ROUGHLY -
ao - M-y 13- 1508m NOMNAL 1 : INTERMEDUTE _]_?#“ ?D W ,g” a coren | . -~ ., MODEL R4162 R4163 | Re164 Re163
EWm ] I l DA DETECT OF NE DM - R pdi : 2 *:.::3,, ST 1 | v . CTF1092A (900 MHz) 20.5¢ 10K 1K__| NOT PLACED
MODULE (hore 2) = i — " usr028
- C4185 ?z“. 7. “‘mmmmwwmm
o eTeCt P4_DET 15 A OC VOLIAGE AT IS ot 1 MCROSTRIP COUPLERS, :
CIRCUITRY ROUGHLY PROPORTIONY. 70 THE ce170 = =
CRe102 RF POWER OUT OF THE IPA. g . > R€208 12 | P OETECT
P/0 i S 3 Re14s Ner 8 z 100 > x0 3 aw
CONNECTOR ] cose Ra14s  JLe104 2 T 10K v >~ a0 Y TaONH 37| Y3 Mux
~ T™ . a0 foxt ca1 P 0T 5 4 00 ¢ S€T et cates ~ eS| i INTEGRATED CIRCUIT POWER AND GROUND CONNECTIONS
Bk= = = = ; = l m)l 3 PeoromoNAL IO P4 OETECT = _a)n "‘% > 2w = REF DESCRIPTION supeLY | Gmouno
H Lceign tL cargs Lcaig7 Lcaire b = o e F - > el ‘ TX_WR IS A OC VOLIAGE TMAT IS 0ESI e PN
L 1K + .
+28v - l Iw’?’ Itou?' IW Ign R:% P/ SENSEA, 2], P-4 vetoze L c4159 HGHLY PROPORTONAL 10 DE U4100 | MC3307¢ | HIGH PERFORMANCE OPERATIONAL AMPLFIER 4 1"
= = = = \ crrey L ce16 “'L‘__L REFLECTED RF POWER U4101 | MC33074 | HIGH PERFORMANCE OPERATIONAL AMPUFIER . 11
ME 41010 & U4101C PRODUCE A 24> = X POWER VREFL ) PERFORMANCE OPERATIONAL AMPURIER
— OC VOLTAGE THAT IS ROUGHLY Re17e N R4207 > 21y V4102 | MC33074 | HIGH 4 1"
™ |16 |— PROPORTIONAL TO THE CURRENT m | Ix rower wen >ATA) L A1 100 U4103 | 74HC4052 ANALOG_MULTIPLEXER/DEMULTIPLEXER 16 s
ORI 8Y EACH SIDE OF NHE FPA. J_ 171 K 1 cere2 Re177 T U4102A Re1S2
17 +14.2v g:,, SoPF 30K 1K U4104 | 74HCE0S2 ANALOG MULTIPLEXER/DEMULTIPLEXER 16 8
L cer17 L cer1e R4201 1 g, 14 Y
L SOVSE 8, 14 = = + ™~w
a2V T foer -3 x L = T cmes T [
= = 13 X POWER VFWD
wwo Re178 ol \ 14 Re209 > Slvs
M | I mover =j_ 47 _L JPr tz/wm ree 100 é ™o v NC.— 52| x1 Mux]| nor
ce172 41 Re179 1K N.C. — Useo LEGEND
v |24 T IS..?‘ et £ nw | ¢ J: s |7 3| X2 :
BE U4103 = = = T + MAN RF SIGNAL PATH
2 IX_W IS A OC VOLTAGE THAT IS o L4124 . - 38| ™ wi — —
3 R4217 | MIGHLY PROPORTIONAL TO THE > 7 .L >
0 FORWARD RF POWER OUT OF THE PA. bl sup
25 ) n%x ) * ]_:
26 » =
R4131 R41 ]
l & l”’%‘ & Laszs
> >—] 3| ™ w1
3 ww.umamn.«:::g-»'r.s'mms'.vmams»'m:mQ > TSN | car
VWSOUS SENSE CICUTTS IN THE PA, SELECT UNES prar o
A_MUX CTRL AND B MUX CTRL ROUTE THE T
“© SELECTED IAUT 1O HE X OR ¥ OUTRUT. =
s l ARE CONTROLLED O FAN, DN SGNA Qoo e G 2o covoirom
2 RHEN HGH (+3/). 04105 AND 04100 TURN ON T 21
POWER COOLING FANS. * ! o >
“ %w N Y > i’é T ]3¢ | X2 wux
Q Ret = ‘ 1
50 = IS:-P iR g N towmmmn o o, IW
51 = = e = =
(1] > e wl, |
. @ > 2, .
1 1, L . >—Jss | v2 mux
+ + v, > SONH g
1% gy 27 ] JI_ 1
FANS AE K B N
ng 38 OPERTING COmRECTLY };IIO_:‘@}—"‘ 2 m%g mme, ul .
SPARE 1 |60 T 10 / Ra121 g
SPARE 1 X .oV NOMMNAL_(PA DEXEYED Le1gs >
soane 3 [62 ig‘,}’ M4100 vatode ] DWRLE GO vEE -t (P OOXEVED & @ +27C) o 37| Pa TEwe 1
R4171 $Re170 1 ce127
Fan on |48 XTI TX ® 23¢ l‘ LI I v FLEPS—48801-A
v * ¥ = = = SMR6651 68P81098E01-0

(Sheet 2 of 2)
12/0103-UF



100W 900 MHz POWER AMPLIFIER MODULE
MODEL CTF1092A ores.

1) CLFB496A, CLF8485A, TLF7150A, CTF6348A AND TRN7566B ARE HYBRIDS AND ARE CONSIDERED ' rt Iist
NON-REPAIRABLE. REPAIR IS BY REPLACEMENT OF ENTIRE HYBRID. pa s
U \ BASING DETAILS 2) THE MOTOROLA PART NUMBER FOR THE CIRCULATOR IS 5884911706 CTFE347A) RF/DC Distribution Board (900 MHz 100W PA) PL-13083-A
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
3) THE CIRCUIT BOARD EDGE CONNECTOR HAS PRINTED CIRCUIT PLATED CONTACTS ON BOTH SIDES OF THE BOL PART NO. DESCRIPTION
P EB BOARD EDGE. SEE THE FOLLOWING TABLE FOR EDGE CONNECTOR PIN NUMBERING/SIGNAL NAME SYmeo — — SvmsoL PART NO. DESCRIPTION SvmsoL PART NO. DESCRIPTION
CROSS-REFERENCE. . capacitor, fixed: R4120 0611077401 0.0hm, £5%; 0 W 1585034U03  COVER, Shield (used with E4101)
STS|S= C4100 2113740A35 18 pF, +5%; 50V R4121 0611079A74 1K, £5%; 1/10W 5483865R01 Label, bar code: 1/4” wide, white
=l==l= P PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME C4101 2113740A43 39 pF, +5%; 50 V R4122 0611079GO1 10K, 1/10W; +1% 5484960T01 Label, barcode: 6.3 x 12.7MM, white
==l C4102 2113740G03  1pF, 0.1 pF; 50V R4123 0B11077F56  4.32K, 21%; 1/8 W 8482219W07:  CIRCUIT BOARD
TRANSISTORS 1 GND 40 GND C4103 thru 4107 2111078832 39 pF, +5%; 100V R4124 0611077F68 5.76K, +1%; 1/8 W note: For optimum perf ) ) and i o ' ts be
O 2 GND P GND C4108 2311049A45 10 UF, £10%; 35V R4125,4126 0611079G01 10K, 1/10W; +1% ordered byopMotoroh part numbers. )
S A 21 C4109 2111078B13 10 pF, 0.5 pF; 100V R4127 0611079A74 1K, £5%; 110 W
— 3 GND 42 GND c4110 2113740A35 18 pF, +5%; 50 V R4128 0611077G04  13.3K, 21%; 1/8 W
<+ oR C4112,4113 2311049A45 10 UF, £10%; 35V R4129,4130 0611077F24 = 2K, +1%; 1/8W
I « 3 4 +28v 9 GND C4114 thru 4116 2111078832 39 pF, £5%; 100V R4131 0611077G22  20.5K, £1%; 1/8 W
5 +28V “ NOT USED Canz 2111078818 10pF, £0.5pF; 100V R4132 0611077G42 332K, £1%; 1/8W CLF8502A, 900 MHz 100W PA Hardware PL-13084-0
DIODES C4118,4119 2111078832 39 pF, +5%; 100V R4134,4135 068208902 SMT RES .02 OHM 5% 2W REFERENCE VOTOROLA
[} +28V 45 NOT USED C4120,4121 2380090M27 330 uF, +20%; 16 V R4137 0611079A74 1K, £5%; 1/10W SYMBOL PART NO. DESCRIPTION
C4122 thru 4135 2113740A43 39 pF, £5%; 50 V R4138 0611077G04 13.3K, £1%; 1/8 W
7 +28v 46 NOT USED C4136 2311049A45 10 UF, £10%; 35V R4139,4140 0611077F24 2K, £1%; 1/8W - non-referenced items:
8 +28V P NOT USED C4137.4138 2113740603 1 pF, 20.1 pF; 50V Ra141 0611077G22 205K, 1%; 1/8 W 0185181U01  ASSEM PA COOLING FANS
=] re] == C4139 2113740A35 18 pF, +5%; 50 V R4142 0611077G42 33.2K, +1%; 1/8 W . 0211996A02 NUT HEX 3/8 x 24 x 1/2 x /32
== =|= 9 +28vV 48 FAN ON C4140 thru 4142 2111078832 39 pF, £5%; 100V R4144,4145 0611079G01 10K, 1/10W: £1% 0310907A28 gmw. Iapp'ﬂﬂf 1"_-1?35 xso).(eex 1 :) é:::)ed)
SIS 1SS - C4143 thru 4146 2113740A43 39 pF, 25%; 50V R4146 0611079A56 180 ohms, +5%; 1/10W priteorvr Qo Taxant6usd
10 +28V 49 GND Ca148 2113740G03 1 pF, £0.1 pF; 50 V R4147 0611079A44 56 ohms, £5%; 1/10 W ’ 0310943415 Screw, Tapping: (2 used)
LY | <t » ey " oD C4152,4153 2113740AM3 39 pF, +5%; 50V R4149 0611079A74 1K, £5%; 1/10W
~N~MDOINMD C4156 2113740G03  1pF, +0.1 pF; 50V R4152 0611079A74 1K, £5%; 1/10W
~ | ¥~ 12 +28V 51 GND C4158 thru 4172 2113740A43 39 pF, £5%; 50 V R4153 0611079A60 270 ohms, £5%; 1/10 W 0312016A32 (Sscu”dﬂ |PG) TT3.5X.6X18 STRPNSTLZNC
<+ | <+ C4173 2113740A25 7.54 pF, +£0.25 pF; 50V R4154 thru 4156 0611079A74 1K, £5%; 1/10 W . ame
o | = 13 428V 52 (Ngl"ljgéo) C41744175 2113740G15 3.3 pF, 20.1 pF, 50V Re158 0611079G01 10K, 110W; +1% WW‘;? 5; goAz:Eng:k 9/8", nt. ooth m’(:;md)
c4176 2113740A25 7.54 pF, £0.25 pF; 50V R4159 0683962701 1 ohm, +5%; 1 W e oo éwmepudm o: cow
» 28V 0 Y1 MUX C4177 thru 4189 2113740A43 39 pF, £5%; 50 V R4161 0611079A74 1K, £5%; 1/10W 2182805H 1000 0%; 200V (2 used
+ (NOT USED) C4190 2113741A57 0.033 uF, +5%; 50 V R4162 11077G22 20.5K, £1%: 1/8 W 1 05 PF. £0%; ( )
06 , £1%; 1/8
N 4163 0611077F81 10K, %1% 1/BW 2682318W06 HEATSINK HB PA
- 15 +28V 54 X2 MUX diode (see note): iy *3282796H05 GASKET, RFI: .094 X 094" | (35.8 used)
CR4100 4882200704 Diode; hot carrier Rat64 0611077€94 1K, 21%;1/8W 5482624Y01  Label, PCB barcode
16 +1a2v 55 Y2 MUX CR4101 4813833C02  Dual Diode; common cathode 41664168 0652080v02  SMT RES .02 OHM 5% 2W 5482006W02  RIBBON, thermal XFER (0.00002 used)
CR4102 4882200704 Diode; hot carrier . R4169 0611079A74 1K, £5%; 1/10W J -
17 +142V 56 X3 MUX CR4103,4104 4813833C05  dual 70V R4170,4171 0683962724 9.1 ohms, £5%; 1 W
” Tiaov p — CR4105 4882290704 Diode: hot carrier R4172 0611079G01 10K, 1/19 W, 1% CLFB496A Final PA _ PL-13085-0
CR4106 thru 4100 4B13830A14 Zener 5.1V R4173,4174 0611079A74 1K, £5%; 1/10W nl Essmsnencz """"’”om
19 +14.2V 58 A MUX CTRL R4175 0611079G01 10K, 1/10W; £1% SYMBOL PART NO. DESCRIPTION
NOTE 3 “ioo o1 mum R4176 0611077G49  39.2K, +1%; 1/8W
20 +142V 59 B MUX CTRL 0984393 receptacle: R4177 0811077G46  36.5K, +1%; 1/8W o
coll: R4178 0611077G49  39.2K, £1%; 1/8W T B e~ servicoable par. I the hybrid is maifunctioning, replace
] 21 +142V 60 SPARE 1 ' -
L4100 2462587N47  CHIP IND 33 NH 5% R4179 0611077G46 365K, +1%; 1/8W
2 22 +142V 61 SPARE 2 L4104 2462587N41 10 nH, 5% R4180 0611079A84 2700 ohms, +5%; 1/10 W
3 L4109 2462587N44 18 nH, 5% R4181 0611079A26 10 ohms, +5%; 1/10W CLF8485A. Intermediate PA Hybrid PL-13088-0
L4107 s 2 +H4v 62 SPARE 3 L4115 thru 4126 2462587N55 150 nH, 5% R4182,4183 0611079G01 10K, 1/10W; +1%
7 R4185 0611077G04 13.3K, £1%; 1/8W REFERENCE MOTOROLA
C 4 1 O 8 A 2 5V P GND . transistor (see note): 3K, +1%; SYMBOL PART NO. DESCRIPTION
1‘} Q4100 4813822007 TSTR PNP 90V 10A MJF2955 ::“ 0611077F24 2K, 21%; ”_a w
(4109 15 -] GND 64 GND Q4101 4813824410  NPN &7 0611077F68 576K, £1%; 18W This hybrid contains non—serviceable parts. If the hybrid is malfunctioning, replace
18 Q4102 4813821A00  TSTRP—CH 8OV 12A 2055 Ra188 0611077F24 2K, +1%; 1/8W the entire hybrid module.
(4117 19 2 GND 65 GND . 041004104 913824010 NPN =5 R4189,4190 0611079G01T 10K, 1/10W; +1%
TG 2 g p p p” oD ' . R4195 0611077A01 0 ohm, £5%; 0 W
25 resistor, fixed: R4198 thru 4209 0611079A50 100 ohms, £5%; 1/10 W
] » £5%; TLFT1 Pass Filter/Coupler Hybrid PL-13087-0
2 z 28 GND e GND R4100 0611077F94 10.7K, +1%; 1/8W R4212 0611077A01 0.0hm, £5%; 0 W REF?:E:; uorg':ou
33% R4101 0611077F24 2K, £1%; 1/8 W R4213,4214 0611077E94 1K, £1%; 1/8 W SYMBOL PART NO. DESCRIPTION
(3] ot 29 GND 8 GND R4102 0611077E94 1K, £1%; 1/8W R4215 0611077A01 0 ohm, £5%; 0 W
R4103 0611077F94 10.7K, £1%; 1/8 W R4217 0611079A01 O ohms, £5%; 1/10 W . .
37 g g This h contains non-serviceable if the is , replace
(I3} v 30 GND ) GND R4104 0611079G01 10K, 1/10W; £1% R4219 0611079823 100K, £5%; 1/10W meenmyb"gybw module. parts. ! the hybrid is malhunctioning
) - 31 GND 70 GND R4105 0611077A01 0 ohm, +£5%; 0W R4220 0611079A01 O ohms, £5%; 1/10W
o “ R4106 0611077F94 10.7K, £1%; 1/8 W R4221 0611077A01 0 ohm, £5%; 0 W
e - 32 VCTRL 7 GND R4107 0611077F24 2K, £1%; 1/8W . CTF8348A Driver PA Hybrid PL-13088-0
- .0 R4108 0611077E94 1K, £1%; 1/8 W .. REFERENCE MOTOROLA
4102 14 ofREI0B (017 52 3 VCTRL 72 GND R4109 0B11077F94  10.7K, £1%; 1/8W Rr4100 0680143M02 100K, £10%; 240 MW SYMBOL PART NO. DESCRIPTION
(1K) bt 2 VCTRL 73 GND R4110 0611079G01 10K, 1/10W; £1% integrated circuit (see note):
57 R4111 0611077A01 0 ohm, £5%; 0 W U4100 thru 4102 5113819A05 High Performance, Single Supply msw contains non—serviceable parts. If the hybrid is malfunctioning, replace
& 35 VCTAL 74 GND R4112,4118 0611079G01 10K, 1/10W: £1% U4103,4104 5113805A84  Mux/Demux, Dual 4—Channel Analog the hybrid module.
o :“ p R4114 0611079A84 2700 ohms, +5%; 1/10 W cable assembly:
% & % TXVF1 ™ R4115 0611078A26 10 ohms, +5%; 1/10W cable assembly:
s ot o PATEMP 1 7 GND R4116 0611077768 576K, *1%; 1/8W W4100 4280500F01  SMT ZERO OHM MELF TRN75668 Clrculator S0 Load PL-13074-A
7 (NOT USED) R4117 0611077F24 2K, 1%; 1/8 W REFERENCE MOTOROLA
el R4119 0611077B15 47K, +5%; 1/8W non—referenced items: SYMBOL PART NO. DESCRIPTION
76 75 3 DRIVER FWD - GND 1584753102 Housing (used with E4100)
” " (NOT USED) 1584753702 Housing (used with E4101) This em;w contains non-serviceable parts. If the hybrid is malfunctioning, replace
VA1 1585034U03 COVER, Shield (used with E4100) the hybrid module.
ILEPS—48802-A %  USeD 78 GND '
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