STANDARD LOCK parts list

TRN5243A Synthesizer PL-8414-0 TRN4670A PROM Kit, 32-Channe! PL-7787-O
FREQUENCY SYNTHESIZER : REFERENCE  MOTOROLA REFERENCE  MOTOROLA REFERENCE  MOTOROLA
SYNTHESIZER FUNCTIONAL INTERCONNECT DIAGRAM SYMBOL PART NO. DESCRIPTION; SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
FUNCTIONAL INTERCONNECT DIAGRAM capacitor, fixed: uF = 20%; 25 V; resistor, fixed: = 5%; 1/4 W ut17 51.80070C03  32-channel PROM (standard lock)
unless otherwise stated: unless otherwise stated: U116 51-80070C03 32-channel PROM (fast-lock)
AND PARTS LIST g:g? 21-11026F42 :QO&PSSJTESDD/OV sov E:g? :81 ngg note: This is part number of non-programmed PROM module. Order programmed
G102 NOT USED R102 NOT USED PROM modules from factory on MCX 100 Supptementary Order Form.
C103, 104 NOT USED R103 NOT USED
C106,107 21-11025A01 01 : R107 NOT USED
c108 21-82610C87 47 pF +5%;200V R109 NOT USED . E
c110 21-11025A01 .01 R115-117 6-11020A73 10k TRN::(;::‘:;TC(:es|z:g::r:;::ect Board PL-7193-0
NTHESIZER J1300 | P1300 cim 23-84665F20 1 R118-122 6-11020A79 18k
o eowieer SYNTHESIZER BOARD VCO HYBRID c112 21-11025A01 01 R123 6-11020A57 2.2k SYMBOL PART NO. DESCRIPTION
BOARD c113 21-11025A01 01 R124 6-11020A49 1k connector, receptacle:
RECEVE c114 21-11026F 42 100 pF £5%;50V R125 6-11020A45 680 4374 29.10134A29 female; 2 used
9.6T | INJECTION TRANSMIT/ c115 21-11025A01 01,50V R126 611020A41 470
SWITCH RECEIVE c116 21-868829 220pF +5%;50V R127 6-11020A49 1k
Qs RF BUFFER c117 21-11025A01 01 R128 6-11020A65 4.7k
TRANSMIT INJECTION TRANSMIT INJ T criso c118 21-868829 220 pF +5%;50V R129 6-11020A31 180
COAX TO o P374-! " <3\ vCO RF VCO RF o c119 21-11025A01 01 R130 6-11020A81 22k
LOW LEVEL AMP i . RECEIVE INU I8t gy ! ¢ c121 21-11026F42 100 pF +5%;50V R133 6-11020A85 33k
= X » QIS0 c123 23-84538G13 22,25V R134 6-11020A89 47k
R ot exd I @ Fae ~ BUFF_VCO RE C124,126 2111025801 .01 R135,136 611020473 10k
= — c127 21-868829 220 pF =5%;50V R138 6-11020A73 10k
Q192 c128 21-84393M03 1500 pF : R140 6-11020A45 680
U115 DIVIDER/PHASE DETECTOR 24MHZ FREQ. SHIFT C140 21-11025A01 01 R141 6-11020A35 270
DIVIDER PIN SWITCH 1 c141 21-11026F42 100 pF +5%;50V R142 6-11020A73 10k
L.OGP DIVIDER RF BUFFER Y, al C142 2311019A27 2216V R143 611020A71 8.2k
5 COUNT 5 C143 23-84538G13 22,25V R144 6-11020A57 2.2k
BUFF ~64 A CRABLE J7_ _17 C144 21-11025A01 01 R150 6-11020A53 1.5k
25]|vco RF COUNTER FCR1340 C145 21-11026F42 100 pF +5%;50V R151 6-11020A61 3.3k
B C146 21-11025A01 01 R152,153 6-11020A25 100
LOOP FREQUENCY ] - c147 23-84538G03 01 210%;16V R154 6-11020A53 1.5k
83 0 B @ V// // T //////////// /// //// 7 /////////1/ ~ C150 23-84538G22 6.8 = 10%; 16V R155 6-11020A71 8.2k
. COURTER v l - C151 8-84637L21 0.15 £ 10%; 100V R156 6-11020A45 680
¥98V—> o | Py SoUReE CRI301, 1 o C152 8-11023A17 022 £5%;50V R157 6-11020A77 15k
REGULATO MULTPLEX DATA | —— TT T T —] CRI302 T C153 811017801 001 +10%;50V R158 6-11020A85 33K
vao 'ﬁ ‘ LOOP * + C154 21-11025A01 01 R159 6-11020A23 82
CONTROL C155 2311019A27 2216V R160 6-11020A87 39k
SIX_4-8IT LATCHES | _ | cHARGE FILTER veo C156 8-11023A17 022 = 5%;50V R161 6-11020A59 2.7k
PRESET A PHASE V. up PUMP sL STR. LINE C157, 158 21-11026F42 100 pF +5%; 50 V R162 6-11020A13 3.9k
PRESET 8 DETECTOR DOWN{8 DOWN Q15! ’ y ’ 10 C171-184 21-84874K01 470 pF; 250 V R163 6-11020A40 680
CocK |7 0152,0153 I l CRI303, ca300 c187 23-84665F20 1,50V R164 6-11020A59 2.7k
I I CRI304 g1gg . 21-11025A01 01 5% 50V R1gg 6-11320A53 1.5k
2 iloa L L *' 190, 191 21-11026F42 100 pF +5%; R1 6-11020A47 820
o = 2|01 FREQUE%%T SHIFT T * * * c192 21-11025A01 01 R167 6-11020A39 390
or e 310z 5 57 s o a2 = T MOOULATOR C193 21-84511B01 100 pF = 10%;50V R168 6-11020A87 3.9k
ohom 0219 . = o3 s3 PIN SWITCH 3 C194 21-11025A01 01 R172 6-11020A73 10k
J35_3_f§55 03|19 s 14103 = - 4 %lesz C195,196,197  21-11026F42 100 pF +£5%;50V R173,174 6-11020A89 47k
S800A veot veoi|19 — — Cc199 21-11026F 42 100 pF +5%; 50V R175 6-11020A49 1k
| J36tA | PIGAAL J364A-1,|  P364 ] 205 ) e 53120 — 231 4 FREQ. 200 21.11022G17  4.7pF = .25pF;50V R176,178 611020A65 4.7k
| J334-2 | P364A-2 436442 | P364-2 Al 31 a4 i SHIFT R179 6-11020A49 1k
O | f2ebnd | P365A-4 9365474 | P365-4 A2y 2lps |opnet REF. SELECT um s2 s2| PIN SWITCH 2 = diode: (see note) R180, 181 6-11020A89 47k
J254-3 | P364A-3 J364A-3 | P364 -3 A3 | U ae L —— CRI320 VCO OUTPUT BUFFER CR100, 101 NOT USED R184 6-11020A61 3.3k
— (¢ . “p365-3 1 A el ‘ o o 4 v CR140, 141, 142, 48-84399MO01 silicon R185 6-11020A29 150
J365-3| FI60A-3 136943 t salt e LaTCH 4 4 PN, |5z 5, 12MHZ 143,151,152 R186 611020473 10Kk
U35t FCle CONTROL FREQ. SHIFT CR190, 191 48-83510F03 silicon R187 6-11020A11 27
FREQUENCY CHANGE 96T| 4 18 1wt o o = R188 6-11020A61 3.3k
8 T 12 1 connector, receptacle: R191 6-11020A39 390
1 L/‘V woro | "2 M;s :7 MULTIPLEX ] OSCILLATOR v A 41300 9-84321MO1 female: 13-contact R192 6-11020A19 56
P70 FRONT PANEL seroer A My——=2% CONTROL - 5 Q1300 R193 611020449 1K
INTERCONNECT az|S e 26182 St St coil, rf: R194 6-11020A65 4.7k
P/0 SWITCH BOARD | P/0 DVP ENCRYPTION BOARD BOARD vee 27| STROBE £ L100 24-82723H27 choke: 1.2uH R196, 197 6-11020A73 10k
U355 51 FROM MAIN BOARD ViA 16 28 |ENABLE L101 24-82723H39 choke: 2.6 uH R189 6-11020A45 680
FRONT PANEL INTERCONNECT . A € PSCPET AGC DC o L102 24-82723H27 choke: 1.2 uH R199,200 6-11020A39 390
BOARD (] 02 LEVEL  caisio L116 24-82549D41 choke: 100 uH
} T L117-127 24-82723H27 choke: 1.2 uH integrated circuit: (see note)
- —-— —— = — 1 T AGC CIRCUIT AGC L150 24-82549D41 choke: 100 uH U115 TRN4669A Divider
o115 REFERENCE DIVIDER Q1880189 » 1" L190, 191 24-82723H39 choke; 2.6 uH U116 51-82884C03 type M8403 (Quad NOR)
-5V 1192- 193 24-82723H27 choke: 1.2 uH or51-82884C04  type M8404 (Quad NOR)
L194 24-82723H13 85nH, air U117 TRN4670A PROM, up to 32 channel
vCO MOD VCO MODULATION N U140 41-84621K96 type 7805 (regulator)
FC 3 hdl connector, plug: U171 51-83627M53 type M2753 (line driver)
PROM ENABLE CIRCUIT P353 1-80731D23 assembly, feed-thru plate imcludes:
PROGRAMMABLE C171 thru 185 crystal: (see note)
gng ,21‘1280 2 l14.4 Mz DIVIDER ™ er Frea . VGO NOISE 29-84322M01 TERMINAL, post: 14 used Y102 51-80291B02 channel element KXN1096
19, d . . X - R "
_Gi FREF t ZSOSRO ':::64:" > 4& veevoe FILTER 2 ——» +8.9V SOURCE Pa74 gggggigzlgg m;ggi%’;;ﬁ thru mechanical parts
4 Q140, Q141 P379 28-83186M02 male: 4-contact adapter 3-84208M03 SCREW, machine (M2.2 x 0.45 x 6)
7-84109M01 BRACKET, synthesizer mounting
[ 3.4 MHZ transistor: (see note) 9-80269B01 SOCKET, PROM
SOARD 1oC GRCUIT ViA P355-7, $353-7 J353-5 (P383-8 REF MOD,  per osc. = e R L Q100 NoTUSED. 9.80269B03 SOCKET. divider
FRONT PANEL INTERCONNECT BOARD Y102 0154, Q155,156 p353-6 p353-2 Q101 NOT USED 14-05160A01 INSULATOR, crystal
P353-4 v Q102 NOT USED 42-10219A17 RETAINER: 3 used
Eﬁ&aom 4353-4 | Jssa—sT 4353-2 Q115 48-869681 PNP; type M9681 75-84112M01 PAD, channel element (2 used)
INTERCON - | 135512 ) 1355-4 EEPS-36101-0 Q118-120 48-02081B10 NPN; type M1B10 11-00008853 TWINE, lagging
NECT BOARD LEGEND Q140 48-869681 PNP; type M9681 64-84111M01 PLATE, feed-thru
[ Gaso | o%‘%ﬁéx' P355-12 T Tp3ss-4 Q14,151 48-02081B10 NPN; type M1B10 3-84208M01 SCREW, machine (M3x 0.5 x 8") 3 used
[ DELAY| FRONT END SELECT TO DUAL VCO MOD FROM MAIN BOARD 1DC e TEST POINTS Q152 48-02081B11 PNP; type M1B11 note: For optimum performance, diodes, transistors, and integrated circuits must
68P81064E22-0 FRONT END [WIDE -SPACE MODELS CIRCUIT VIA FRONT PANEL Q153,154,155 48-02081B10 NPN; type M1B10 be ordered by Motorola part numbers. !
(ShCCt 1 Of 3) L J gg:;; XLADF:g:TB;;A::EL INTERCONNECT INTERCONNECT BOARD W TRANSMISSION LINE Q156 48-02081B11 PNP; type M1B11 Y pa .
— T s i Q7 48-02081B10 NPN; type M1B10
3/15/83- PHI LOCK DETECT Qi72 48-02081B11 PNP; type M1B11
Q188,189 48-02081B10 NPN; type M1B10
Q190 48-869932 NPN; type M9932
Q191 4802081811 PNP; type M1B11

Q192 48-869932 NPN; type M9932




STAN DARD LOCK TRN5243A SYNTHESIZER BOARD SYNTHESIZER BOARD DETAIL
FREQUENCY SYNTHESIZER

CIRCUIT BOARD DETAILS

;HON F:ROM SOLDER SlD SOLDER SIDET"BD/»BEPS'BOZOF»O

COMPONENT SIDE:* BD - BEPS-30204 -0
OL -BEPS-36149-0

CHANNEL ELEMENT BOARD

Loaic / Al

SHOWN FROM COMPONENT SIDE

NOTES:
1. REFER 70 SCHEMATIC DIAGRAM

FOR USAGE OF RIO3/JU103.
SOLDJER SIDE @& AEPS-30208-0
COMPONENT SIDE 4 AEPS - 30207-0
OL AEPS - 30206-A

LEGEND .

s TEST POINTS

@ pLating cut

SYNTHESIZER INTERCONNECT BOARD

-— ~—» TO LOW
TRANSMIT ' LEVEL AMP
INJECTION i !

RECEIVE ¢
INJECTION

s i
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RADIO CHASSIS)
SOLOER SIDE - BD-EEPS-:371 -0 - S,
COMPONENT SIOE = BO-EEPS-B372-0
OL-EEPS-36148-0

GND
VCO MoD | 4
REF MOD
SELECT
A0
GNO

.
©
@

+9.8V
LOCK DET
TRIGGER
FRONT END £

Fe

Ay

A

A3

A4
LOGIC 7 RF

SHOWN FROM SOLDER SIDE

OL -BEPS-30209-0
SOLDER SIDE - BEPS-30211 -0



A SAMPLE OF THE COMPOSITE AUDIO SIGNAL
FREQUENCY MOODULATES THE 144 MHZ
OSCILLATOR TO PREVENT THE PHASE DETEC-
TOR FROM DEFEATING THE DIRECT AUDIO
MODULATION OF THE VCO.

SYNTHESIZER BOARD

CHARGE PUMP

| vioz ' i LOOP FILTER
| <21 14.4MHZ REFERENCE » . aerenence
| ' |
| OSCILLATOR i Lisg  CIFCUITRY OF Q1520153 PROVIDES STEERING 05:"1'}';‘:;_0“
FIL +9.6V TO LINE (SLy VOLTAGE TO VCO IN PROPORTION TO
P353 | 2 i iy +8.9V MATES WITH P1300
n 101 cu2 LOCK DET 100 DIVIDER PHASE DETECTOR (UP. DOWN; OUT
'ﬁfﬁiow:&?f : 3 CKS ? e : € T PUT  FILTER CIRCUITRY ATTENUATES ON VCO SUBSTRATE
T otao | o1 100 lc“‘ 2.6 ; o +9.6v ) REFERENCE FREQUENCY FROM P353-2 R180 300 .
™ I s 1.2 {00PF ! v J_ l msz XX VCo MOD a7x o 650MV P-P
[ 4 I i Li02 c154  *LcCi55 CRIS2 100 2 |+8.9v 14.4MHZ
REF 11123 = = I (2 | I-ol I 22 VOLTAGE DEPENDS ON FREQUENCY YOLTAGE Rist
wop | 3 75 7 | w3 s L i INCREASE CORRESPONDS TO RISE IN FAE K 3 | veo Mob
ci74, - T = = QUENCY =
! 6 | ctos] MNOTES) [ci00 ot I »> 10| st
8 | 19.9MHZ CHANNEL 4
:— X L2 U EMENT -: o {0OPF L 1.5K .00t 9‘6‘\3'52 m > 4 |83 fi61 PROM VCC VOLTAGE (NOTE 4)
il e + RIS} 9.3v/gX > 7153 NOTE 3
¥e0 | 5 L5 70 u1300-3 via RIBO Lne __RizS isv o Q} MiB11 ~+r—h-—- 10Us
woo an l 100 180 > 6 |s2 a.9v
A ci27 c1z6 cie cn? ci18 - =
220PF o1 220PF T o, T 2208 Q151 sL 8 |52
. i MI1BIO RIS7 Risg  Ll127 .
4 < = - Ri55 ’ ’ ’ A 12 |st
= = = 82K 15K _l_ 3k |- —
cn9 R126 Ri17 Ri1S 22 iea 53 RI56 J—cvsn ci152 > 13 |51 0.6v
o 470 10K 10K ves vee Lo-RAISE al eee P‘f’ I"?E - t |veowr
1 2! er Gl OFREG | mice MIB1O L il
Rizs ez e o] bown |8 - OF% 39K oty /g | ciso T%ﬂ'?ﬁ? BUF_VCO RF
Rz RuS 680 ] 100PF oK g aisa oo Is.e . TRANSMIT/RECEIVE (02 PROM ACCESS (NOTE4)
BUFF o RIS} L FREQUENCY SHIET DIVIDER 9 INJECTION SWITCH R usec ————]
RI22 RI120 uns c197 YO From 100 LOGIC CONTROLS FREQ- RF BUFFER
18K 1ex DIVIDER/ FNLES i Q192 +8.9v UENCY SHIFT PIN ’ Li93 +9.6v
= 1T - v < —— 4.7V
PHASE 400 MV PP ¥ CRISH = Y T Q192 PROVIDES VCO Y ‘
100 PF COLLECTOR] SWITCHES ON VCO. OUTPUT SAMPLE TO STROBE
U2t DETECTOR 5 = +89v  FREQUENCY SHFT U115 )
a0 c1m8 H 23 iy y > : RI96 0.2v
s 2 AO @3] LOGIC c19s c192 T 7 ¥
a1 Y ore 1120 6 24] 5, s RI72 I 10K orF o1 40 J
10 3 [¥] FX ———-9 s 10K Q172 s.6v Iuo I e
CHANNEL A2 V ci80 L19 7 26] a0 RI78 B.OVHIGH L L ©
gty " T T2 —| s RIS [ MIBI owviow o3 Q91 = = Al w7
a3 Vol | L1I8 ' WORD SELECT (ADDRESS) LINES veor »> 4.7%
2 2 A8 ogh2_00 ] oo I MIB1 o 4
3 4] = Veoo 129 > = —
vcoz 47x BOVHIGH -+
967 £z n_ot 120 Q17 Lize  oiviow  S3 9.43VR A2
L7 CAL + MIBIO 1.2 ovT 4.
R123 PROM . li0 D2 13 srHT > = 2 ] e Q191 SWITCHES RF OUT- WORD WORD WORD WORD WGRD WORD
. Riz3 02 8.9V PUT OF SYNTHESIZER v l2 13 ialsles
a4 ciB2 : 15§ xmiT o3| 03 14153 +8.9v ot BETWEEN TRANSMIT
13 =™ € B- ‘O‘ 1 2,3,1.11,12,13,14 L AND RECEIVE PORT = - = — /|
Ri2 T8 ‘ Rz U 8.0V HIGH TRN 46014 |
K DATA LINES PROVIDE FREQUENCY DATA TO I s oho. a7k > 504V Low s2 iuso | SYNTHESIZER INTERCONNECT BOARD \
: VIDES ADDRESS AND STROBE TO 2.6 |
4
FRONT €0 | ¢ Lizz 855 PAOM WHEN PROM ENABLE CIRCUIT 8.0V HIGH _ v " :
SELECT 1.2 v +5v 6 0.V LOW s2__ |
A PROM ENABLE P 21| sravEe +a.qy —{ P L comro |
lo2a LLA
CIRCUIT (TRN5242A ——— 2B IFWABLE R174 8.0V HIGH . | HYBRD
Ri28 +5V AND TRN5243A) N 7K 5 OV LOW st 1 ,
4.7k +5V Cock | b s
s 10 8.0V HIGH _ & c19s p374 |
Li2s Jui023 22K R 8 0.4V LOW St !
9.8V | 3 RN 49.6V o2 bnggg CONDITION |! 15 16 4D0 ‘OOPF‘%RZOO P le T 37|
. 390
e | ! I 5 VOLT REGULATOR L3 oo 2120, i pecTi . \
= = = = ' B
autot | A FIL +9,6v FROM +5v 7 PIN SWITCHING LOGIC CONTRIOLS RANGE % 3g0 L ciss cRist c106 INJECTION ] |
H v CHARGE PUMP SOURCE +9.6V = SELECT PIN SWITCHES ON VCO. Iuoopr - Je— ls:TES W]'_T*gu'gﬁ7
| > . =+ L L 100PF { pigo I 4 FRON |
Fc 18 vy Qne +5v RIS g SRIE7 ' VCO NOISE FILTER/89V SUPPLY 390 1
9067 |14 bow 96T s RIS e 100 . 96V —~ 89V . : . 180V L Ll
’ ) = R16032.7K RI8S 100PF (39 SOURCE
82 Ret Riez $1.5 Q156 _I.cmo J.cw Q140 *J_cms _|.Cn44 _I_c145 AGC SPPROX- W1 o | asc dET CEcEND
ci83 R136 Mi1Bi1t Io Imopr 8.9V/M968! 22 Imq IIOOPF ¥8.9v
R140
10K = = = = Qiss L>  THEORY NOTE
1 | NOT USED C157 0.5V LOCK CRI40 | 680 Q189 §1gﬁ MIB1O
GoreT 8.4V UNLOCK e MiB10O ‘R'“ = » 06925V |0 | 16c ' MAINTENANCE NOTE
8 12 . .
T
Trer e o Jutiec ol utiep Y B OV Leise R166 O QU40/Q141 CHRCUIT PROVIDES FILTERED 8.9V W 10K l ov 4 cuassis crouno
10K T Oos 2.7K . SUPPLY FOR:yCO CIRCUITRY 0.4v R84 +| c187 5 [oND
T YCRI42 L coian - a3k I, = Ri8s _I_——_ v LOGIC GROUND
R34 3 RI33 = = = = WIRE JUMPER
24 47K 33K LOCK DETECT SWITCH R142 R141 lgov 2\ Q141 € CRiIat Q = = EEPS-36140-0 °®° TEST POINT
L -36140-
LOCK DET | 4 s PROVIDES REGULATED +5 VOLTS FOR LOGIC oK 1 270 &/ MIB1O AS AGC DET VOLTAGE RISES, THE CIRCUIT OF
TRIGGER a3 ] {} A CIRCUITS. RI43  ==C142 C146 8.2V Q188-Q189 LOWERS OSCILLATOR Q1300
= LOCK DETECT SWITCH QI54-Q155_IS AC- sax |2 o Rigs B e N Va0 Tanm GRauaE 4 CONSTANT RIB7
LOGIC GND |15 PROM ENABLE CIRCUIT ALLOWS DIVIDER TO TIVATED BY LOW VOLTAGE FROM LOCK OR BY = = = 2.2k LEVEL U i
T READ PROM DURING VCO UNLOCK OR CHAN- LOW FROM PROM ENABLE CIRCUIT, WITH Q156 L
_/0154 NEL CHANGE CONDITION ONLY COLLECTOR HIGH, Q120 APFLIES PROM READ = =

ENABLE AT U115-28. AND Q119 ROUTES STROBE
SIGNAL TO PROM VIA Q115,

NOTES:

1.

UNLESS OTHERWISE NOTED, RESISTOR VALUES ARE

IN  OHMS,

CAPACITORS VALUES ARE MICROFARADS, INDUCATOR V:ALUES ARE IN

MICROHENRI

ES.

VOLTAGE DESIGNATION:

T = TRANS

MIT

R = RECEIVE

PERIOD FOR WAVEFORMS AT TEST POINTS 101, 103 amd 104 ARE AS

FOLLOWS:

160 USEC AT 6.25 KHZ CHANNEL SPACING
200 USECT AT 5 KHZ CHANNEL SPACING
240 USEC AT 4.166 KHZ CHANNEL SPACING

WAVEFORM AT 101 AND 102 PRESENT DURING OUT-OF-LOCIK OR CHANNEL
CHANGE CONDITION.

JU103 ALWAY

SIN.

3.8V P-P

.8v P-P

38V P-P

STANDARD LOCK
FREQUENCY SYNTHESIZER

SYNTHESIZER BOARD
SCHEMATIC DIAGRAM

TAKEN WITH SCOPE
SETFORDC WITH

FUNCTION

X10 PROBE
3 ReFerENcE Generates mixer injection signal in receive mode, and
p— NOTE 3 —{ fow level modulated rf in transmit mode.
44V R
26V [\__\‘ )
[©4) LOOPOUTPUT

k—mxss—ﬂ

AN N

-

TAKEN WITH SCOPE
SETFORDC WITH
X10 PROBE

45v

30V
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(Sheet 3 of 3)
3/15/83- PHI

FREQUENCY SYNTHESIZER



FAST—LOK

FREQUENCY SYNTHESIZER
FUNCTIONAL INTERCONNECT DIAGRAM

SYNTHESIZER FUNCTIONAL INTERCONNECT DIAGRAM

parts list

|
VCO HYBRID
SYNTHESIZER RF AMPLIFIER BOARD
TRANSMIT
RECEIVE TRANSMIT/
967 | INJECTION RECEIVE
SWITCH RF BUFFER
TRANSMIT INJECTION Q191
COAX TO
LOW LEVEL AMP E (P37 TRANSMIT INJ. 1CRJ,9° <190 veo gF
= € s RECEIVE INJ. [CRISN BARE WIRE *
RECEIVE INJECTION y3s7 T P374-2 JUMPER
TO FRONT END =
1 — — - 24 MHZ FREQ.SHIFT
Pi90-3 BUFF VCO RF £190-2 P190-4 7
I,
DIVIDER " | R340 |
LOOP DIVIDER uns RF BUFFER [ Q1 |
. |8 COUNT +9.6V g
BUFF v e A counter | ENABLE | PHASE DETECTOR U140 oo I e =
25 |veo re l GENERATOR ADAPTIVE LOOP FILTER T
: " BRS: [
LOOP_FREQUENGY =
+63 8 'Q—)I—Gza S C’;:;‘:OL 12 @0140 ADAPT LOW= FAST TIME CONSTANT l L * ; "
GOUNTER | 2 {REF - . 24 ﬁT P1o7 ADAPT HIGH = SLOW TIME CONSTANT T |
+9.6V—> +5VDC | 45V SOURCE| l I
REGULATOR veo 1 -
uteo MULTIPLEX DATA l‘ . s T STR.LINE T /—
CONTROL OUT-OF ° =
> LOCK UI41c L
SIX 4-BIT_LATCHES DETECTOR L
PRESET A Bél . —
PRESET B l + CRI303
P109 oA 7 ADAPT 14180 l v CRI304
S com':eT ’ * # CR1300:
CL 10 ADAPT
oli2 ] L1 TIMING FREQUENCY SHIFT ;F #
1 12| b1 SYNC-FLIP-FLOP)
ot > 55 5% LOGIC
utie 2O o 13{p2 i? seli7 D 6Q atss a6 MODULAT®HOR
353 | P353 PROM R 14}03 1 5ijis ¢ ¢ s3 s3] , PIN SWITCH3
°° ] > RI306
58004 ) vEol veoi e c VCO RF
J3644| P364A-1 J364a-1 | P364—1 a | g 4] a3 +9.6V - s Y6 MHZ
1364-2 | P36an-2 s364a-2 | p364—2 At 3 veoz veoz | 20 7 FREQ. Q1330
et € 0 a4 SAMPLE 1z
J365-4| P365A-4 y365A-4| pags -4 a2 2 CHANNEL REF. SELECT LOOP| coNTROL SAMPLE Q144 U155 SHIFT
12 ¢ ¢ " As P s2 s2 PIN SWITCH 2 =
J364-3 | P364A-3 136483 " pagq -3 a3, f| pe | SELECT NS AND s s
JSG&-? P365A-3 J3658-3| " p3gs -3 a4 | s 14 5 HOLD PHASE CR1320 VCO OUTPUT BUFFER
4¢ 1 o L ATGH DETECTOR 5z 52 12 MHZ
DES] 8| CONTROL ouTPuUT 8 FREQ SHIFT
FREQUENCY CHANGE 9,67 5l 1
DETECTOR '4 mT 8 2 2 |13 st st T
W 202 —@pEioe TIPLEX o8 > * OSCILLATOR £ v
P/O FRONT PANEL WORD_| ,, LG 241 a1 MULNlTROL woLp1] | Houp2 OR X A
pro INTERCONNEGT SELECT | .14 e DGE A2 ¢ MULTIPLEX RESET P l T ;g D 5 51 Q1300
P/0 SWITCH BOARD DVP ENCRYPTION BOARD BOARD vee 27| STROBE v - 1
16 P =
J385-5 & 6T FROMMAIN BOARD VIA 28 | ENABLE
FRONT PANEL INTERCONNECT - L <« MSCOET | u
BOARD TP 101 TP 102 < Py
T
— — AGC CIRCUIT
1 REFERENCE DIVIDER 0170.0171 yhee | i3
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VCO MOD
3 >
PROM ENABLE CIRGUIT
PROGRAMMABLE L.OCK DETECT
Q117,Q118 TP 100 DIVIDER P03 SWITCH
Q142
——Gi 19.4 MHz (42880, 2304, REF. FREQ. +86VDC VCO NOISE vosv
. FREF OR 3456) T FILTER e > +8.9V SOURCE
{ ) oo Q180,181
TRIGGER
14.4 MHZ 5
?&?@?oﬁ’é%"ﬁ?"im o P38s-7 , |9355-7 J353-5 P353:5 REF MOD REF 00,
FRONT PANEL INTERCONNEGT BOARD ¥102 _ |
g P3s3-6 | passa p353-2 J1300|P300
“53-61 [g/A(I)MEFLR ONW wes-a | J3s3-2 LEGEND
- INTERCON -
J355- 12 INECTSSRR0 : Lass-a TEST POINT EEPS-36010-0
P355-12
68P81064E23-0 T Dg‘%gél Tr3ss-4 TRANSMISSION LINE
FRONT END SELECT TODUAL
(Sheet 1 of 3) FRONT END (WIDE SPACE MODELS I l VCO MOD FROM MAIN BOARD I0C
ONLY) VIA FRONT PANEL INTERGONNECT Frorast SN ERCONNECT SOARD
3/15/83- PHI BOARD AND MAIN BOARD |_ R
J358-10
LOCK DETECT

TRN5129A Synthesizer Fast-Lok Board PL-7858-A TRN4670A PROM Kit, 32-Channel PL-7787-0
REFERENCE  MOTOROLA REFERENCE  MOTOROLA REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: = 10%; 50 V: R150 6-11024A73 10k un7z 51-80070C03 32-channel PROM (standard lock)
unless otherwise stated R151 6-11024A77 15k U116 51-80070C03 32-channel PROM (fast-lock)
c101 21-11025A01 01UF £ 20%; 25V R152 6-11024A65 4.7k note: This is part number of non-programmed PROM module. Order programmed
€103 21-11026F42 100 pF t§/° R153 6-11024A81 22k PROM modules from factory on MCX100 Supplementary Order Form.
C104 21-11032A21 .01 uF {(chip) R154 6-11024A65 4.7k
C115 21-11032A21 .01 uF (chip) R156 6-11024A73 10k
C116 21-11031A39 100 pF = 5% (chip) R157 6-11024A49 1k
Cc118 21-11032A21 .01 uF (chip) R158, 159 6-11024A65 4.7k
C119,120, 121 21-11031A51 330 pF 5% (chip) R160 6-11024A49 1k
C122,123,124 21-11032A21 .01 uF (chip) R161, 162 6-11024A81 22k
C125 21-11031A39 100 pF +5% (chip) R163 6-11024A73 10k
C126,127,128 21-11031A51 330 pF = 5% (chip) R170 6-11024A61 3.3k
C140 21-11032A21 .01 uF (chip} R171 6-11024A11 27
C141 8-11017B07 .0068 uF R172 6-11024A29 150
C142 8-80027B02 .0082 uF +5%;100V R173 6-11024A73 10k
C143 8-11017A01 001 uF £5% R174 6-11024A61 3.3k
C144 8-80027802 0047 uF £5%;100V R175,176 6-11024A81 22k
C145 23-84538G03 0.1 uF £20%;35V R177 6-11024A73 10k
C146 8-00012M01 1uF; 100V R178 6-11024A65 4.7k
c147 8-00013M01 033 uF; 100V R179 6-11024A89 47k
C148 23-11013C56 22 uF +20%;15V R180 6-11024A71 8.2k
C149 21-11032A21 .01 uF (chip) R181 6-11024A73 10k
C150 23-11019A27 22 uF £20%;25V R182 6-11024A35 270
C151 21-00026M37 220 pF {chip) R183 6-11024A57 2.2k
C152,153 21-11031A51 330 +5% (chip) R184 6-11024A45 680
C161thru 174  21-84874K01 470 pF; feed-thru
C176 23-11013G01 0.1 uF (chip) thermistor:
C180 21-11032A21 .01 uF (chip) RT140 6-83600K02 1k @25°C
ci81 21-11031A51 330 pF =5% (chip)
c182 23-11019A27 22 uF £20%;25V integrated circuit: (see note)
C183 21-11032A21 .01 uF {chip) U115 51-84768F63 divider
Cc184 23-11013C56 22 uF +20%;25V U116 TRN4666A or PROM; 1-16 channel
C185 21-11032A25 .022 uF (chip) TRN4670A PROM; up to 32 channe!
C186 21-11031A51 330 pF =5% (chip) U140 51-83977M23 phase detector
187,188 23-11013C56 22 uF +20%; 15V U141 51-80073C02 quad analog switch
c189 21-11032A21 .01 uF (chip) U155 51-83627M53 line driver
C190 23-11018A27 22uF x20%;15V U180 51-83629M17 5V regulator
diode: (see note) crystal: (see note)
CR115,116 48-84399M01 silicon Y102 51-80291802 oscillator 14.4 MHz
CR140 48-84399MO1 silicon
CR180thru 183 48.83654H01  silicon mechanical parts
7-83091NO1 BRACKET, synthesizer rear
connector, receptacle: 64-84111M01 PLATE, feed-thru
J1300 9-84321M01 female; 13-contact 75-84112M01 PAD, channel element; 2 used
3-84208M01 SCREW, feed-thru plate; 4 used
coil, rf: 3-84208M03 SCREW, M2.5
L100 24-82723H27 choke; 1.2 uH 9-80269B01 IC SOCKET; PROM
L101 24-82723H39 choke; 2.6 uH 9-82071K09 IC SOCKET; 14-pin (2 used),divider
L102 NOT USED
H?g " g:gg;gg:g; c:°§e; }g u: TRN5218A Synthesizer RF Amplifier/Wall PL-7857-O
u - R
L140 24-82549D41 ohoke, 100 M REFERENCE  MOTOROLA
L141,142,143 24-82723H27  choke; 1.2 uH SYMBOL PART NO. DESCRIPTION
L180 24-82723H27 choke; 1.2 uH capacitor, fixed: £10%;75V:
L181 24-82549D041 choke; 100 uH unless otherwise stated
C190 21-00026M37 220 pF
connector, plug: C191 21-84511B75 5.6 pF +0.25pF; 200V
P190 28-82040K04 PLUG, 4-contact C192, 193 21-00026M24 100 pF
P353 29-84322M01 TERMINAL, feed-thru; 15 used C194 21-00021M01 01uF; 50V
C195 21-00026M37 220 pF
transistor: (see note) C196 21-00021M01 .01uF; 50V
Q115 48-869681 PNP; type M9681 c197 21-00026M37 220 pF
Q116 48-869932 NPN; type M9932
Q117,118 48-869642 NPN; type M9642 diode: (see note)
Q140 48-869548 PNP; type M9548 CR190, 191 48-83510F03 silicon
Q141,142,143  48-869643 PNP; type M9643
Q155 48-869642 NPN; type M9642 connector:
Q156 48-869643 PNP; type M9643 J180 29-10134A29 female: single contact; 4 used
Q170,171 48-869642 NPN; type M9642
Q180 48-869681 PNP; type M9681 coil, rf:
Q181 48-869642 NPN; type M9642 L190 24-82723H22 150 nH
L191,192 24-82723H19 choke; 2.6 uH
resistor, fixed: + 5%; 1/8 W (chip type): 1.193,194 24-82723H27 choke; 1.2 uH
unless otherwise stated
R115,116,117 6-11024A65 4.7k transistor: (see note)
R118thru122  6-11024A73 10k Q190 48-869932 NPN; type M9932
R123 6-11024A57 2.2k Q191 48-02081B11 PNP; type M1B11
R124,125 6-11024A49 1k
R126 6-11024A31 180 resistor, fixed: * 5%; 1/8 W:
R127 6-11024A65 4.7k unless otherwise stated
R128 6-11024A69 6.8k R190 6-185A53 1.5k
R129 6-11024A41 470 R191 6-185A39 390
R130 6-11024A47 820 R192 6-185A19 56
R131 6-11024A45 680 R193 NOT USED
R132 6-11024A57 2.2k R194 6-185A49 1k
R133 6-11024A65 4.7k R195 6-185A65 4.7k
R134 6-11024A73 10k R196, 197 6-185A39 390
R135 6-11024A65 4.7k R198 6-185A83 27k
R136,137,138 6-11024A73 10k "
R139 6-11024A57 2.2k mechanical parts
R140 6-11024A29 150 7-83090N0O1 BRACKET, mounting
R141 6-11024A35 270 14-83099N01 INSULATOR, rf buffer; side
R142 6-11024A36 300 14-83099N02 INSULATOR, rf buffer, top
R143 6-11024A11 27 26-83092N01 SHIELD, can
R144 6-11024A65 4.7k 26-82845M01 SHIELD, fast lock
R145 6-11024A73 10k note: For optimum performance, diodes, transistors, and integrated circuits must
R146 6-11024A81 22k . be ordered by Motorola part numbers.
R147 6-11020B10 330k (carbon film)
R148 6-11024A73 10k
R149 6-11020A57 2.2k (carbon film)
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S04 100PF L100 JLtof LoGIC ved MATES WITH P1300 ON VCO HYBRID SCHEMATIC DIAGRAM
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64 1103 - RI56 Q155 .ot
ReF Mop | 5 [ A 4 1+ 1 10K M9642 1K 2|89V
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R122 Rf21 {R120 4RO R117  §R116  {R115 RCI90 %212 RF BUFFEER 96V 1 2 4 6 |s2 A A
10K 1ok {10k 10K 47k [ 47k | 47k |22 8.0V HIGH _ 0 650MV P-P
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Pz ¥ X . « . . . . .
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at |10 e a4 At QA " ace o6 modulated rf in transmit mode.
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2.2K T3 8- > k - A
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) 27 e & @ g
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I HOLD2 e Lock Detect Switch Q142 is S I TRIO4 LOOP OUTPUT mounted to solder side of circuit board.
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+9.6V T ci43 2 synthesizer is out of lock, to U144-8 - . capacitors are chip components mounted to solder side of circuit board,
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FEEDTHROUGH CAPACITORS AND LINE FILTERS DESIGNATED BY
ASTERISK 9 ARE PRESENT ON FAST.LOK (TLD2541A AND TLD2542A
MODELS ONLY AND ARE LOCATED ON VCO FEEDTHROUGH FILTER
BOARD FL161.FL169 ARE PI.TYPE LOW PASS LINE FILTERS
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parts list

TRN5217A VCO Fitter Kit

PL-7856-A

REFERENCE  MOTOROLA

SYMBOL PART NO.

DESCRIPTION

C158, 159,160 21-80234C01

FL161thru 169 91-87511C02

capacitor, fixed:
470 pF; feed-thru

filter:
feed-thru

connector, plug:

P1300 28-84318M15 male; 12-contact
mechanical parts
22-83317NO1 PIN, teed-thru; 13 used
29-84322M04 TERMINAL
64-83093N01 PLATE, feed-thru

VOLTAGE CONTROLLED OSCILLATOR

TLD9122A VCO Kit, Range 1
TLD9123A VCO Kit, Range 2
TLD9301A VCO, Fast-Lok Range 1

TLD9302A VCO, Fast-Loi Range 2 PL-7168-C
REFERENCE = MOTOROLA
SYMBOL P&RT NO. DESCRIPTION

capacitor, fixed: pF +5%;50V;
unless otherwise stated:

C1300 21-84.296M01 11

C1301 21-841573H98 330 £ 10%
C1302 21-847736E07 5.1 +0.25pF
C1303 21-B4873H76 10

C1306 21-8485,73H98 330 £ 10%
C1307 21-847736E13 22

C1308 21-84873H13 1000

C1309 21-847736E30 10 0.5 pF
C1311 21-84873H13 1000

C1313,1316  21-8473H76 10
C1317,1318,  21-848373H98 330 = 10%
1319

C1320 21-84873H13 1000
C1321,1323  21-84673H98 330 £ 10%
C1324 (R1) 21-84873H86 18 £2%
C1324(R2) 21-84873H97 15

C1325 21-84873H98 330 +10%
C1326 21-848,73H88 43
C1327(R1) 21-848173H97 15
C1327(R2) 21-84873H77 12

C1330 21-84873H60 2.7 £ 25pF
C1331, 1332, 21-848173H98 330 = 10%
1333, 1336

C1340, 1341 21-84873H13 1000
C1350 21-84547A11 LO1uF

diode: {see note)
CR1300- 1305 48-82190H57 varactor

CR1306 48-845,22E02 silicon
CR1307, 1308, 48-83&54H01 silicon
1309
CR1310 48-846:16A01 hot carrier
CR1312,1320, 48-846;22E02 silicon
1340, 1341
coil, rf:
L1301 24-84331M39 5turns
L1302-1305,  24-82%23H27 choke; 1.2 uH
1307
11309 24-84331M40 7 turns
L1322, 1340, 24-827723H27 choke; 1.2 uH
1341
connector:
P1300 31-84107M01 terminal, header
transistor: (see note)
Q1300 48-848139C34 field-effect; type M3934
Q1330 48-84(186J01 NPN; type M8601
mechanical parts
42-836394N01 CLIP; 2used

31-833718N01 TERMINAL STRIP (TLD9301A,

TLDS302A only)

note: For optimum perfiyrmance, diodes, transistors, and integrated circuits must
be ordered by Motorola prart numbers.

MODELS TLD2441A/TLD2442A STANDARD LOCK

TLD2541A/TLD2542A FAST—LOK

FUNCTION

Generates mixer injection signal in receive mode, and
low level modulated rf in transmit mode. Controlled by
synthesizer board.

Standard Lock VCO Model Complement Chart

Note: When replacing VCO hybrid, order VCO Assembly for ap-
plicable range (TLD2441A or TLD2442A)

Fast—Lok VCO Model Complement Chart

Note: When replacing VCO hybrid, order VCO/Carrier Kit for ap-
plicable range (TLD9311A or TLD9312A).
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VOLTAGE CONTROLLED OSCILLATOR



