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SCHEMATIC DIAGRAM (PLL, TUNER, VCO, CONTROL) Fig.5
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SCHEMATIC DIAGRAM (KEYBOARD & DC-DC CONVERTER) Fig. 6
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WIRING DIAGRAM Fig. 7
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WIRING, PLL P.C. BOARD Fig. 8
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PART LOCATION
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Fig. 9
PLL P.C. BOARD, WIRING SIDE
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PLL P.C. BOARD, COMPONENT SIDE
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TUNER P.C. BOARD, COMPONENT/WIRING SIDES
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Fig. 12
VCO P.C. BOARD, COMPONENT/WIRING SIDES
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Fig. 13
CONTROL P.C. BOARD, COMPONENT/WIRING SIDES
DC-DC CONVERTER P.C. BOARD, COMPONENT/WIRING SIDES
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KEYBOARD P.C. BOARD, COMPONENT/WIRING SIDES
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Fig. 15
ASSEMBLING LAYOUT (Final Assembling)



COMPONENT LIST {FINAL ASSEMBLING)

Ref. Mo, | Part No. Description Q'ty | Aef. No,| Part No. Deserigtion Q‘tyl
1 46558 Casa, Top 1 34 46524 Dust Cover, Speaker 1
2 45397 Case, Bottom 1 35 324003 Speaker 1
3 46587 | Side Plate, Left 1 36 923681 | Bushing, Antenna 1
4 46586 | Swde Flate, Right 1 37 46585 Jack Spacer 2
5 46303 Case, Front 1 a3 No component
6 924029 | Antenna 1 | aa 42239 Foam Bubbar 1
7 45301 | Knab, Push (POWER) 1] 40 3158941 Conirol P.C. Board Ass'y 1
8 46301 Knob, Fi-AM 1 41 31689-2 | CC/DC Converter P.C. Board Ass’y 1
9 45783 Knob, Slide (FINE TUNING/ 3 ‘ 4?2 31520 Tuner P.C. Board Ass'y 1
SQUELCH/VOLUME) : 43 31691 PLL P.C. Board Ass'y 1
10 45920 Knob, Channel A, FIGURES 0 thru. 3 10 44 31592 VCQ P.C. Board Ass'y 1
11 46534 Knob, Channel B, ST/FR/LIM/EMT/SP| 5 | 45 224004 External Speaker Jack 1
12 45782 Knob, Memary/SW-MMW-H/ 20 | 46 924004 REC Jack 1
| UP-DOWN Seek 47 Volurme Board Ass'y 1
13 46601 Knob, SCAN & 1 | Consists of 915581 (Valume)
14 46602 Knoh, SCAN B 1 918580 {Fine Tuning)
15 46300 Knob, CK 1 915694 (Squelch)
16 45741 Escutcheon 1 ‘ 48 912122 Push Switch, FM-AM 1
17 45910 Window 1 49 212122 Push Switch, POWER 1
18 46302 Plate, Escutcheon 1 | 50 912123 Slide Switch, SCAN COMNT,/SQ. 1
19 45780 Rubber Contact, 1 51 912124 Slide Switch, DIMMER/CLOCK 1
20 32667 Print Board, Keyboard ]
623653 Digitron 9BT-02A S01 023154 Screw M3 x 4, BH 15
21 45903 Bracket, Escutchean 2 S02 | 023143 Screw 3 x B, RH Tapping 2
22 45311 | VA Shiald Plate 1 S03 022027 | Screw M2 x 4, BH 6
23 46585 Rear Plate 1 504 022655 Screw M2.68 x 4, Truss 10
24 923907 Battery Holder 1 S05 023065 Screw M3 x 4, BH 22
25 46589 Battery Cover 1 S0 022655 | Screve M2.6 x 4, Truss 5
26 923629 External Power Supply Jack 1 s07 022046 ( Screw M2 x 4, RH 2
27 923908 2P Screw Terminal 1 508 024021 Scraw M4d x 4, BH 1
28 927439 Ground Lead Wire 1 509 Q21702 ) Screw 1.7 x 4.6, BH 24
29 922163 Rubber Foot 4 S10 023108 Screw M3 x 8, BH 4
30 46800 Cushizn Rubber 1 S11 022602 Screw M2.6 x 4, RH 3
31 Tape 2 §12 022678 ‘ Screw M2.6 x 3, Truss 2
32 45302 Bracket, VR 1 513 023145 Screw M3 x 6, BH 4
33 46304 Bracket, Swrtch 1 Si4 013003 [ Nut M3, Chrome 4
ELECTRICAL COMPONENT LIST
1. CONTROL P.C. BOARD
Rel. No. Part Mo. Diascrigrian Oy Rel. Mo, Part No. Deseriptian Q'ty
SEMI-CONDUCTORS & COIL R212 915327 | 47K chm 1
5 . ; R213, 214 915039 | 100K - 2
1C201 916278 IC uPC324C i R215, 216 915342 29K -
Q201, 202, 203 | 976158 | Silicon Transistor 25C945L 3 R217 9195033 100K~ 1
Q204, 208 916162 | Silican Transistor 25C2001 2 RZ18 915342 22K 1
D207 thru, 208 a23147 Dicde 15853 a8 R219 o0 JhoK !
0209 923817 Diode SRIK-2 1 R220 J15A3 HEOK !
) R221, 222 916343 | 47K - 2
L201 913622 Wiicro Inductor 33mH 1 R223 9165443 | 330K » 1
R224 915039 100K 1
RESISTORS, alt are 1/8 ywatt 10% tolerance unless R226 915337 | 680 1
otherwise specified. R226 915327 | 4.7K 1
R201 915015 | 10K  ahm 1 R227, 228 wiso1a ] 40K 2
R229, 230, 231 915243 1 47K 3
R202. 203 dhiae | G80K - 2 R2372 915106 | 1 (J 172 watt i
R204, 205 915372 | 56K 2 )
238? g::g‘jz gézoKK . : CAPAC_ITORS_, ?II are in B0 working voltage unless
R208 315055 | 82K A otherwise specified.
R209 916450 180K " 1 c201 913020 My lar 0.01uF 1
R210 915409 B.6K 1 C202 213110 Electrolytic 0.47uF !
R211 915007 2.2K - 1 C203 913583 Electrolytic 0.22uF (NP) 1
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ELECTRICAL COMPONENT LIST

1. CONTROL P.C. BOARD

{Cont'd)

Ref. No. Part No, Description Qty Ref, No. Fart No, Descrigtion Q'ty
€204 913044 | Mylar 0.047uF i c212 913220 | Mylar 0.015uF 1
C205 913021 | Mylar 0.1uF 1 c213 913509 | Aluminum 0.22uF 1
C206 913162 | Caramic 680pF 1 c214 913176 | Electralytic  10uF ]
c207 913044 | Mylar 0.047uF 1 VR201 915464 | Somi-F
€208 913550 | Mylar 0.033uF 1 “";J“" ixed Volume 1
c209 913044 | Mylar 0.047uF 1 909 100 ohm (B)
c210 813020 | Mylar 0.01uF 1 VRZ0 915585 | Semi-+ixed Valume 1
o1t 913210 | Mylar 0.0015uF 1 10K ohm (B)

2. DC-DC CONVERTER P.C. BOARD & KEYBOARD
Ref. Na. Part Mo, Description 'ty Ref. Na. Part Nao, Description 'ty
SEMI-CONDUCTORS & COILS R505 915335 | 390 ohm 1
15341 | 18K
801, 502 916234 | Silican Transistor 2SD773 2 RS06, 507 91534 5 2
. . R508 915327 | 47K« 1
Q503 916158 | Silicon Transistor 25C845 1
Q504 916234 | Silicon Transistor 2SD773 1 R509 9153411 18K - !
ticon Transistor RS10 916170 | B.6K  »  1/4 wert ]
D501 923687 | Diode RDIOEB 1 R517 915053 | 27K~ 1
D502, 503 923147 | Dioge 15953 2 R512 915052 | 33K 1
D504 923586 | Diode RD9.1B 1
D505, 506, 507 | 923147 | Diode 15953 3 CAPACITORS, all are in 50 warking voltage unless
DEOB 923587 | Diode RDZ4EB 1 otherwise specified.
D509 923588 | Diode  RD6.2EB ! €501, 502 913180 | Electrolytic  47ufF 16V 2
D401 thru, 408 | 923147 | Diode 15953  (Kyeboard) | 8 C503 913020 | Mylar 0.01uF 1
: Ch04 913180 | Electrolyric 47uF 16V 1
L5011, 502, 503 | ©13623 | Micro Inductor 1mH 3 C505 913349 | Electrolytic TuF (NP) 1
IFT501 923952 | Coil 7BR-4824N 1 C506 913125 | Ceramic  0.022uF 1
IFTS502 923620 | Coil L-5K7H5 1 C507 913174 | Elgctrolytic  100uF 26V 1
IFT503 923621 | Coil L-5K7H5 1 C508 913348 | Elsciralytic TuF (NP) 1
€509 (813071 | Mylar 0.001uF 1
RESISTORS, ail are 1/8 watt 10% tolerance unless C510 913175 | Electrolytic  10uF 16V 1
otherwise specified. BRA0 915619 | Block Resistor 100K ohm x 10 | 1
R501 915322 | 8.2 ohm 1/2 watt 1 (Keyboard) MS10410
RE02 915003 1K ” i BR402 915618 Btock Resistar 100K ghm x 7 1
R503 918342 | 22K " 1 { - ) nS1047 1
R504 918015 | 10K " [
L
3. TUNER P.C. BOARD
Ref. No, Part Mo, Description Qty Hel. No. Part No. Cescription Q'ry
SEMI-CONDUCTORS & COILS D16, 17 923395 Diode 152222 2
a1 916176 Silicon Transistar 2SC1070 1 glg ggg?;; gl_oge :g;sio :
Qz 316116 Silicon Transistar 2SC1674 or 1 lode
25C2786 IFT1 922501 IFT 10741 1
. | o
EA (i BBt I I S |
) 33:241 e L2 923923 Coil, VHF MC108 5-1/2t 1
Qs 916116 Silicon Transistor 2SC1674 1 L3 924021 G, UhE /2t !
o . L4 924022 Coil, UHF 1/21 1
Q6 316233 Silicon Transistor 3SK74 or 1 ) .
35K 41 LS 913624 ficro Inductar 1uH 1
. o LG, 7 923922 Coil, VHF MC108 3-1/2t 2
o)) 316116 Silicon Transistar 25C1674 1 L8 913216 Micro Inductor 2. Jub 1
D1 923395 Diode 152222 1 L9 923922 Coil, VHF MC108 3-1/21 1
Dz, 3,4 923416 Diode 15-2209 3 L10 923923 Coil, VHF MC108 5-1/2t 1
D5, 6 923395 Diode 15-2222 2 L1 923922 Coil, VHF MC108 3-1/21 1
D7 923416 Dicde  (5-2209 1 L12 923923 Coil, VHF MC108 5-1/2t 1
D8 923395 Dinde {5-2222 1 Li3 913624 Micro Inductar TuH 1
D9, 10 923416 Diode 1S-2209 2 L14 923923 Coil, VHF MC108 5-1/2t 1
D11 thru. 14 | 923395 Diode 18-2222 4 L15 923926 Coil, VHF MC116 5-1/2t 1
D15 923211 Diode  I1SV-50 1 L16 923929 Coil, VHF MC116 9-1/2t 1




ELECTRICAL COMPONENT LIST {Cont'd)
3 TUNER P.C. BOARD

Faf, Mo, Part No. Description Q'ty Ref, Mo. Part No. Description
L17 213572 Micra |nductar 4.7uH I R59Q 915003 1K ohm
L18 823923 Coil, VHF MC108 5-1/2t 1
L13 923926 Coil, VHF MC116 5-1/2t i CAPACITORS, all are in 50 working voltage unless
L20 923929 Coil, VHF MC116 9-1/21 i otherwise specified,
L21 913624 Micro Inductor TuH 1
C1 9130561 Ceramic 0.001uF 1
TC-1,2.3 913530 Trimmear Condenser 20pF 5o 3 Cc2 913051 Ceramic 0.001uF 1
C3 913061 Ceramic 0.001uF 1
RESISTORS, all are 1/8 watt 10% tolerance unless c4 913076 Ceramic 2pF 1
otherwise specified. Co 913132 Ceramic ZpF (CH) 1
Ri 915015 10K ahm ] Ce 913057 Ceramic 0.001uF 1
R2 9153727 47K - 1 C7.8 213560 Ceramic 0.01uF 2
Hé 315001 1.SK 1 ca 913330 Cearamic GoF (CH) 1
R4 915327 47K , 1 €10 513294 Cesamic 3pF (CH) 1
R e ey (g e e
R6 915351 330 i A 8 skl iy
. cl3 013063 Ceramic 0.0a7uF 1
R7 8915328 3.9K 1
RS 915016 10K 4 Ci14 913060 Coramic 0.01uF 1
. Cc1s 913171 Ceramic 30pF 1
RS, 10 915052 33K 2
C18 913060 Ceramic 0.01uF 1
R11 915340 B.8K " 1 :
C17 913122 Ceramic ToF 1
R12 9150570 | 470 - 1 ;
ci8 913060 Ceramic 0.01uF 1
R13 215052 33K i 1 j
Hi4 Q1505714 470 ) c19 913051 Ceramic 0.0071uf 1
: . C20 913053 Ceramic EpF 1
R15 915080 10 i
C21 913125 Ceramic 0.022uF 1
R16, 17 9165009 10 2 :
A8 | 915015 10K 1 c22 913051 Caramic 0.00Tufk 1
| C23 313060 Caramic 0.01uF 1
R19 | 915G04 3.3K 1
R20 | 915342 29K 1 C24 913427 Cargmic 18pF (CH) 1
| o .
e (g emme et
R22 915325 3.9K 1 2t vame 0001
- cz27 913060 Ceramic 0.01uF 1
R23 15007 2.2K 1
A24 915240 6K 1 c28 913052 Ceramic 10pF 1
o 8 ' C29.30,31 | 913080 Ceramic 0.01uF 3
RZ5 9160359 100K 1 .
c32 913427 Ceramic 18pF [CHI 1
RZG 915341 15K 1
C33 213081 Ceramic 1pF i
RZ7 915052 33K 1 -
R2E 915079 100K 1 Cc34 913427 Ceramic 18pF 1CH) 1
A28 915336 220 1 C35 213066 Ceramic 0.01uF I
R10 45015 1C-lK 1 C36 313078 Ceramic 4pF 1
A3 918327 4.7k 1 37,38, 39 923060 Ceramic 0.01uF 3
i C40 913076 Cerarnic 2pF 1
e it { BK ! a1 913125 Ceramic 0.022uf 1
R33, 34 915039 160K 2 2 Bty
C4q2 923078 Ceramic dpF 1
R35 315015 10K i | ;
| C4a3 913052 Ceramic 10pF 1
R36 G15340 6.8K b | :
1 C4a4 913051 Ceramic 0.C01uF 1
R37 216(G52 33K i 2
2138 915009 100 ] a5 913625 Ceramic D.001uF (B} 1
Rag 915057 () 470 1 Ca6 913111 Ceramic 30pF 1
N ’ ca7 913051 Ceramic  0.001uF 1
R4Q 915015 10K i | :
R4 | 915339 1.8K 1 €48, 49 NaWe | Secenle 00T 2
R42 915003 1k 3 C50 513051 Ceramic 0.001uF 1
' C51 213053 Ceramic BpF 1
R43 | 915039 100K 1 &
Ch2 913060 Cararmic 0.0iuF 1
R44 915341 156K 1 e £
C53, 54 913125 Ceramic 0.022uF 2
R45 915052 33K 1 ;
Ch5 013625 Ceramic 0.00TuF (B) 1
R46 915039 100K i ¢
C56 213060 Caramic 0.01uF 1
R47 915354 160 1 ;
Cs7 913052 Caramic 10pF 1
R43 915336 220 1 3
- C58 913077 Ceramic 220pF 1
R49 9165327 4. 7K - 1 i
Ca9 913075 Cerarnic 4.7pF 1
RS0 915003 1K . 1
| CEO0 813075 Caramic 4.7pF 1
RS1 915039 100K B 11 :
. | C&1, 62, 63 913060 Ceramic Q.01uF 3
ha plochg oo - : C64, 65,66 | 913125 Ceramic  0.022uF 3
RE3 915240 6EK - 1 e NZ”";"I'T';N o G
= 7. (o] (= neg
R}? DEEH 70 ! ce8 913125 Ceramic 0.022ufF 1
R3% Sie 1oo ! C69 913060 Ceramic D.OTuF
R5€, 57 915003 1K 2 bl ik
R53 Mo compaonent
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ELECTRICAL COMPONENT LIST

4, PLL P.C. BOARD

{Cont'd]

Ref. No. Part Mo, Description Q‘ty—l Ref. No. Part No. Description Q'ty
SEMI-CONDUCTORS & COIL BR107 915591 | Block Aesistor W51034 1
1C101 916218 1C NMC33587P 1 VRI101 915594 Slide Volume 5K (B), S5Q 1
1C102 21621 IC LA1201 1 VR102 9156585 Solid Volume 22K (B) 1
1C103 916223 IC S5042P 1 VYRI103 915581 Slide Valume 20K (A}, 1
1C104 916219 ic SP8629 i VOLUME
1C105 216225 1C uPD2819C 1 VR04 316580 | Slide Valume 20K (B), 1
1C106 216185 Ic uPBS51C 1 Fine Tuning
1C107 916182 IC SMNT74LSTE2ZN 1 VRi05 915596 Solid Velume 47K 1
1C108 916229 1C uPD4016C 1
1C109 916228 | IC uPD401iC 1 X1 923945 | Crystal Unit 10,245 MHz !
IC110 916238 Ic SNTALS107 AN 1 X2 923943 Crystal Unit 6,76 MHz 1
1c111 a16184 | I1C SN74LSO0N 1 X3 923944 | Crystal Unit 7,20 MHz 1
1C112 916227 Ic uWPDS101LC 1 X4 923942 | Crystal Unit 4,80 MH=z 1
IC114 916225 | IC uPD2819C 1
IC115 916224 | I1C UPDEEAC 1 RESISTORS, all are 1/8 watt 10% tolerance unless
IC116 916233 | IC uPC2002 1 otherwise specified.
1C117 916241 IC 78MO8 AVR 1 R101 9150186 10K ohm i
1IC118 9716240 IC T8MO5 AVR 1 R102 915343 108 ’
Q1071 thru, 104 | 916158 | Silicon Transisior 25C945L 4 R103 9165007 | 2.2K  ~ 1
Q105 thru. 111 916116 | Silicon Transistor 25C1674 7 R104 915427 | 82K " 1
Q112 916194 | Silicon Transistor 25A733 1 R105 915343 | 47K “ 1
Q113 916158 Silicon Transistor 2S5C945L 1 R106 915372 boK " 1
Q114 916116 | Silicon Transistor 25C1674 1 Ri107 915327 4.7K " 1
Q115,116,117 | 9167184 | Silicon Transistor 25C245L 3 R108 915427 | 82K 1
Q118 216194 | Silicon Transistor 2SA733 1 R109 9168327 | 4.7K 1
D101, 102 923147 | Diode 15963 2 ol :? g:ggg? géoK :
D103, 104 922604 Diode 15188 2

R112 915473 820K 1
D105, 106 No component R113 915340 | 6.8K 1
D107 923211 Diode  1SV-50, Varactor 1 R114 918377 | SéK 1
£108, 109 923147 Diode 13953 2 R115 915001 1.5K . 1
D110 923588 | Diode RDB6.2EB, Zener 1 '
' R116 915007 2.2K w 1
o111, 112 923147 Diode 15953 2 117 915039 100K - 1
D113 923793 Diode RDC5.6EB, Zener 1 n118 915003 1K . 1
D114 thru. 121 923147 Dioge 15953 8
R119 915039 | 100K ~ 1
D122 924009 | Diode RDI18EB, Zener 1 8120 916327 | 4.7K 1
D123, 124, 125 | 923395 Diode 152222 3 :
D126 923211 | Diode 1SV-50, Varactor 1 Ra21 sl A !
g R122 915007 | 2.2K 1
D127 923147 Diode 18953 1 R123 915002 1K . 1
D128 923588 Diode RDG.2EB, Zener 1
) ) R124, 125 915001 1.5k  ~ 2
D129 923817 Diode SRI1K-2 1 R126 015354 150 ]
0130, 131 923147 Diode 15953 2 R127 915198 47 . 1
L101 813624 | Micro Inductor TuH 1 R128 9215337 | 68C " 1
L102 913627 | Coil L-1S6B R-12NNQ419 1 R129 915003 | 1K " 1
L103 913624 | Miera Inductor TuH 1 R130 0915055 | 9.2k~ 1
L104, 105, 106 | 913630 | Micro Inductor 10uH 3 R131 916016 10K 1
L107, 108 914020 | Filter Choke 2 R132, 133 915327 | 4.7K - 2
. R134 915047 820 " 1
CHiON 914028 Choke Coil 4028 1 R135 915356 a8 . 1
IFT101, 102 922838 IFT &402 353N 2 R136 915015 10K 1
XF1,2 924026 | Crystal Filter 10.7MHZ 2 :;g; g:gggg g;;g( 1‘
CF101 923555 Ceramic Filter CFWA455D 1 Ri139 815366 33 1
CF102 924007 Ceramic Filter CFW455G 1 R140 915057 470 K 1
: R141 915052 | 33K « 1
TC101 thru. 105 | 913519 l Trimmer Condenser 50pF 7 B R142 915337 | 680 1
BRTO1 915592 | Block Resistor MSE824 1 R143 915336 | 220 - 1
BR102 915586 | Block Resistor MS6824C 1 R144 915343 | 47K~ 1
BR103 915590 | Block Aesistor MS4734 1 R145 915052 33K - 1
BR104 915518 Block Hesistor MS1047 1 R146 915003 = " 1
BRi0% 9165588 Block Reasistor DIP1047 1 R147, 148 915340 6.8K " 2
BRi0O6 9156589 | Block Resistor MS1044 1 R149 915039 | 100K 1
i —
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ELECTRICAL COMPONENT LIST
4. PLL P.C. BOARD

{Cont’d)

Ref. No. Part No. Description Qlty Hef. No, Part No., Description Q'ty
R150 915340 6.8K oh 1 C105, 106 913107 Caramic 250pF 2
R151 915001 1.5K v 1 C167 913452 Ceramic 50pF (SH) 1
RT15Z, 153 918015 10K 2 c108 313060 Caramic 0.01uF 1
R164 9163386 220 i c109 313021 MMy lar 0.1uF 1
R156 915367 470K 1 110 313151 Ceramic 10pF (SH) 1
R156 thru, 160 | 915015 10K " 5 C111 313060 | Ceramic 0.01uF 1
R161, 162, 163 | 916004 3.3K " 3 c112 913021 Mylar 0,1uF 1
R164 918015 10K 1 C113,114 313060 Ceramic 0.01uF 2
R165 918057 470 # 1 115 913021 Mylar 0.1uF 1
R166 915062 33K " 1 c118 913180 Electrolytic 47uF 16V 1
Ri167 916342 | 22K " 1 C117 913175 Electrolytic 10uF 16V 1
R168B 9165039 100K " 1 c118 213148 Elecirolytic 4.7uF 16V 1
R169 915057 470 “ 1 Ci1g 913125 Caramic 0.022uF 1
R170 915368 | 68K " 1 Ci20, 121 913020 Mylar 0.01uF 2
R171 915003 | 1K " 1 Ci22 913452 | Ceramic S0pF (SH) 1
R172 915052 | 33K 4 1 Ci23 813063 Ceramic 0.047ufF 1
R173 915008 | 100 1 G124 913631 | Ceramic 0.001uF 1
R174 916342 | 22K 1 Ci25 913020 Mhylar 0.01uF 1
R175 915009 100 1 C126 813060 | Ceramic 0.01uF 1
R176 915351 330 1 G127 913148 | Electralytic 4. 7uF 16V 1
R177 915340 6.8K ~ 1 128 913175 Electralytic 10uF 16V 1
R178 918007 22K " 1 c129 213080 | Ceramic 0.01uF 1
R179 9315340 | ©.BK - 1 C130 913078 | Ceramic apF 1
R180 215354 160 “ i ci31 013125 Ceramic 0.022uF 1
R18t, 182 165342 | 22K " 2 ci132 913060 | Ceramic 0.01uF 1
R183, 184 915386 iM " Z Ci133 913266 Ceramic 82pF 1
R185 thru. 189 | 915039 TOOK 5 C134 913125 | Ceramic 0.022uF 1
R190 thru. 194 | 916343 | 47K " L C135 913060 | Ceramic 0.01uF 1
R1956 2150653 | 2.7K - i C136 9130561 Caramic 0.001uF 1
R196, 197, 198 | 318015 10K “ 3 C137 913080 Ceramic 0.01uF 1
R199 2168367 | 470K - 1 Cil3s MNo camponent
R200 915412 150K " 1 C139, 140 913051 Caeramic 0.001uF 2

Ceramic ;
R1201 915015 | 10K . 1 G141 913060 Bramic 0.01uF t
G142, 143 913125 Cerarmic 0.022uF 2
R1202 915572 | 10M - 1 b
C144 913060 Ceramic 0.01uF 1
R1203 916065 | 8.2K  « 1 i
gigng 1205 || BEEARET ook - 3 C145 913125 | Ceramic  0.022uF 1
1256 ' ‘ C146 913051 | Ceramic  0.001uF 1
al H F
R1207 915015 | 10K 1 Cc147 913151 'CI.?r-:ll‘l‘lIll:.‘ 10pF {SH) 1
148 1913482 | Ceramic 30pF (SH) 1
R1208 916342 | 22K 1 :
149 913376 | Ceramic 500fF (CH) 1
R1209 916015 10K ” 1 F
G160 91311% | Ceramic 120pF 1
R1210 915343 47K o 1 .
C151 013348 | Electrolytic 0.47uF (NP) 1
R1211 915039 100K " 1 H 2
C152, 1563 913077 | Ceramic 220pF 2
R1212 916327 | 47K " 1 . .
C154 913097 Elecirglytic  100uF 16V 1
R1213 915336 | 220 " /2 watt 1 ]
R1214 915007 | 22K . 1 C155 313082 | Ceramic 50pF (UJ) 1
£ 1216, 1216 91‘5091 1'0’ 1/2 watt 2 C156 913072 | Ceramic 22pF (U] 1
> v €157 thru, 161 | 913436 | Tamalum  0.47uF 16V 5
R1217 9165051 68 " u 1 )
162 913331 Semi-Con. 0.1uF (8C) 1
Ri218 915007 | 2.2K " 1 :
G163 913276 Ceramic EpF (CH) 1
R1219 215360 | 270 " 1 I
. C164, 165 913061 Ceramic 0.001uF 2
| R1220 915007 2.2K - 1 2
C166 913060 | Ceramic 0.01uF 1
Riz21 915523 1 1 :
G167 913097 Electralytic 100uF 16V 1
R1222 915015 | 10K " 1 .
R1223 915003 1K . 1 c168 913062 Electralytic 470uF 25V 1
C169,170 913174 | Electralytic 100uF 26V 2
R1224 915327 | 47K - 1 :
C171 213097 Electrolytic 100uF 16V 1
R1225 915396 | 27K - 1 ;
R1726 915039 | 100K i C172 9131256 | Ceramic 0.022uF 1
C173 213626 Tantalum 10uF 16V 1
. . C174 913331 | Semi-Con. 0.1uf 1
CAPACITORS, all 50 k voltage
thorwise Splzci'f?edare in 50 working voltage unless C175, 176 913482 | Garamic F0pF (SH 2
| ’ c177 513461 | Ceramic 2pF 1
c1n 913148 Electrolytic 4.7uF 16V 1 178 913051 Cerzmic 0,001uF 1
c102 913176 Electrolytic 10uF 16V 1 C179 913125 Caramic 0.022uF 1
103 913627 Tantalum 0.22uF 16V 1 C180 913626 | Tantalum 10uF 168V 1
C104 3130217 Mylar 0.1uF 1 c18% Film Con, 0.33uF 1

_33—




ELECTRICAL COMPONENT LIST  (conral
4. PLL P.C. BOARD

Ref, Mo, Part MNa. Description O'ty Ref. No. rF'art No. Description Q'ry
c182 913348 | Electrolytic 0.47ufF 1 C1206, 1207 923480 | Tantalum 33ufF 16V 2
C183 913030 | Elecirolytic 470uF 16V 1 C1208 913594 | Electroiytic TuF (NP} 1
c184 213061 | Electrolytic 1000uF 168V 1 C1209 1hru. 913125 | Ceramic 0.022uF 5
c185 8913030 Electrolytic 47QuF 16V 1 1213
C186 913062 | Elsctrolytic  220uF 16V [ 1 C12i4 913480 | Tantatum 33uF 16V 1
c187, 188 913030 | Electrolytic 470uF 16V | 2 C1216 913060 | Ceramic 0.01uF 1
C189 913069 Electrolytic  220ufF 16V 1 C1216, 1217, 9131286 Ceramic 0.022uF 3
c190 913592 | Electrolytic 0.22uF (NP [ 1 1218
c19 atrio2? Mylar 0.1uF 1 c1219 913069 | Electrolytie  220uF 16V 1
Cra2 813069 | Electralytic 2Z20uF 16V 1 C1220, 1221, 913126 | Cararmic 0.022uF 3
C193, 194, 195 | 913435 | Tantalum 0.33uF 18V 3 1222
C196 thru. 199 913060 Ceramic 0.01uF 4 Ci1223, 1224 9130561 Ceramic Q.001uF 2

[ .
€1209 913125 | Ceramic  0.022uf 1 ggg; 1226 | g:g?gg EE:‘:::Z 0%‘2;3£ f
1201 913060 | Ceramic  0.01uF | | G4
c1202 913183 Ceramic E8pF 1
C1203, 1204, 213060 | Ceramic 0.01uF 3
LTZOE
5 VCO P.C. BOARD
l Ref, Mo, Part No. —l Description Qty Ref. Na. Part Mo. Description Q'y
SENI-CONDUCTORS & COILS R310 915075 10K ohm o 1
; 3 R310 915340 6.8K " 1
Q201 thru. 816116 Silicon Transistor 25C1674 5 R317 215347 29K 1
écf{.)ﬁ Na companant p313 915003 'K i
21287 thru. 916116 Silicon Transistor 25C1674 | 4 :g‘:g g:gg;g é(:;( :
Q2n 916158 Silicon Transistar 28C9451L 1 22:5 g:ggg; ?iK ;I
Q212 thru. 916194 Silican Transistor 25A733 4 R318 315015 10K 1
215 o4 . R319 9215340 6.8K " 1
021_6 216158 Sll.man Trans-rstor 25Ca45L 1 R320 915400 5.6K ]
Qz17, 218 916194 Silican Transistor 2SA733 2 | R321 thru. 915015 10K 8
D201 923211 Diode  1SV-50, Varactar 1 328 |
D202, 203 923416 Diode  15-2209, 2 R329 thru, 218342 | 22K 4
D204 thru. 9233956 Diode  15-2222 a4 332
207 R333 915007 2.2 1
D208, 209, 923211 Diode  ISV-50, Varactor 3 R334 815015 10K 1
210 A335 915340 6.8K 1
D211 thru. 923147 Diode 15953 5 R336, 337 915343 47x 2
215 R338 915007 22K 1
I R339 915410 560 - 1
L201, 202 $23930 Coil MC108 2-1/2t 2 8340 915342 29K o 1
1203 923922 Cail " 3-12r 1 2341 315009 100 . 1
£ 204 923926 Coil MC116 5-1/21 1 R2472 915057 (J) 470 v 1
1 L2058 423927 Coil - 6-1/2t 1 R343 915052 33K 1
L 206 923928 Coil " 8-i/2t 1 R344 915009 100 1
TC201 thru. 913529 Trimmer Cordenser 10pF 5 G R345 915342 22K !
206 A346 915344 220K 1
R347 915003 TK 1
RESISTORS, all are 1/8 watt 10% tolerance unless R348 915015 10K 1
otherwise specified, R349 915003 10K 1
R350 918015 10K 1
RZ201 915057 (J} 470 ohm 1 R351 915003 K 1
R302 915009 100 " 1 R352 a1s015 10K " 1
R303 9185052 33K 1 R353 915010 10 - 1/4 watt 1
| R304, 305 315009 100 " 2 R354 915003 1K " 1
R306 216337 680 " 1 R355 815015 10K 1
J R307 915343 47K 1 R356 915003 1K “ 1
| R308 916342 22K 1 R357 215015 10K - 1
IEOQ 915410 b0 " 1 R358 915342 22K " 2
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ELECTRICAL COMPONENT LIST
5. VCO P.C. BOARD

{Cont'd)

Ref. No. Part No. Description Q'ry Ref. No. Part No. Description Q'ty
CAPACITORS, all are in 50 working voltage unless £325, 326, 913060 Ceramic 0.01uF 3
otherwise specified. 327
€301, 302 913060 Ceramic 0.01uF 2 £328 913093 Ceramic 25pF !

. €329 913078 Ceramic apF 1
C303 8913268 Ceramic 47pk 1 .
c304 913076 Ceramic I0F 1 C330 913336 Electrolytic  4.7uF 25V 1

il P €33 913093 Ceramic 250F 1
€305 913265 Ceramic S6pF ! €332 th 813060 Cerami 0.01uF §
€306 913081 Ceramic 1pF 1 b thru. eramic A g
131 ami 39pF 1

€307 913172 Ceramic 9 €338 913125 Ceramic  0.022uF 1
c308 913122 Ceramic 7pF ! €339 th 913060 Cerami 0.01uF 5
€309 913063 Ceramic  0.047uf 1 s e ramie S
310 913122 Ceramic 7F : ca44 913080 Ceramic 15pF 1
can 913051 Ceramic  0.00TuF 1 :

. C345 913076 Ceramic 2pF 1
Cc312 913060 Ceramic 0.01uF 1 .

. C346 313171 Ceramic 30pF 1
€313 913081 Ceramic 1pE 1 )

. C347, 348 913060 Ceramic 0.01uF 2
C314 913266 Ceramic 82pF 1 .

. C349 913081 Ceramic 1pF ]
C315 913078 Ceramic 4pF 1 )

. C350 913060 Ceramic 0.01uF i
C316 913060 Ceramic 0.01uF 1 .

. C351 913080 Ceramic 15pF 1
a7 913078 Coramic 4pF ! €352 thr 913060 Ceramic  0.01uF 6
©318, 319 913060 Ceramic 0.0TuF 2 57 Y ramis :
C320 313081 Ceramic ipF 1
c321 913266 Cerarnic 820F 1 €358 No component

. ) €359 913069 Electrolytic  220uF 16V 1
€322 913078 Ceramic 4pF ! C360 thr 913060 Ceramic 0.01uF 4
€323 913060 Ceramic 0.07uF 1 b - :

C324 913078 Ceramic 4pF 1
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Order this document by MC3357/D

@ MOTOROLA

MC3357
Low Power Narrowband FM IF

.. .includes Oscillator, Mixer, Limiting Amplifier, Quadrature Discriminator,
Active Filter, Squelch, Scan Control, and Mute Switch. The MC3357 is
designed for use in FM dual conversion communications equipment.

* Low Drain Current (3.0 mA (Typical) @ Vcc = 6.0 Vdc) LOW POWER
® Excellent Sensitivity: Input Limiting Voltage — FM IF

(= 3.0dB) = 5.0 uV (Typical)
* | ow Number of External Parts Required

SEMICONDUCTOR
®* Recommend MC3372 for Replacement/Upgrade TECHNICAL DATA

P SUFFIX
PLASTIC PACKAGE
CASE 648

D SUFFIX
PLASTIC PACKAGE
CASE 751B
(SO-16)

PIN CONNECTIONS
Figure 1. Representative Block Diagram
()
v E El RF
cc Crystal Input
Osc.
|Z E Gnd
10.7 MHz Input
5 g € oup 3 4] e
=
2 = 15 Ground
o Scan
Vee E E Control
455 kHz 5 2 Audio Mute lem 5 12] Ii?:lﬁlm
g g
Filter = g il
@ : liter
sz 13 Scan Control Decoupling E E Output
3= > Limiter 0 Filter
Output 7 :l Input
Noise
uad Demodulator
Detector ?nput E El Output
Active
Filter
Amp
20v O
Audi
| Demoduator ’ panlii ORDERING INFORMATION
: / N T Operating
| el Device Temperature Range Package
| I —
MC3357D . SO-16
Ta=-30to +70°C -
MC3357P Plastic DIP

O Motorola, Inc. 1996 Rev 5



MC3357

MAXIMUM RATINGS (Tp = 25°C, unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage 4 Vcc(max) 12 Vdc
Operating Supply Voltage Range 4 Vce 4t08 Vdc
Detector Input Voltage 8 - 1.0 Vp—p
Input Voltage (Vcc = 6.0 Volts) 16 Vi 1.0 VRMS
Mute Function 14 V14 -0.5t05.0 Vpk
Junction Temperature - T3 150 °C
Operating Ambient Temperature Range - TA —-30to+70 °C
Storage Temperature Range - Tstg —65to + 150 °C

ELECTRICAL CHARACTERISTICS (Vcc = 6.0 Vdc, fo = 10.7 MHz, Af = + 3.0 kHz, fjog = 1.0 kHz, Ta = 25°C, unless otherwise noted.)

Characteristic Pin Min Typ Max Unit
Drain Current Squelch Off 4 - 2.0 - mA
Squelch On - 3.0 5.0
Input Limiting Voltage (— 3 dB Limiting) 16 - 5.0 10 I\
Detector Output Voltage 9 - 3.0 - Vdc
Detector Output Impedance — - 400 — Q
Recovered Audio Output Voltage (Vijn = 10 mV) 9 200 350 - mVrms
Filter Gain (10 kHz) (Vjh =5 mV) - 40 46 - dB
Filter Output Voltage 11 1.8 2.0 25 Vdc
Trigger Hysteresis - - 100 - mV
Mute Function Low 14 - 15 50 Q
Mute Function High 14 1.0 10 - MQ
Scan Function Low (Mute Off) 13 - 0 0.5 Vdc
(V12 =2 Vdc)
Scan Function High (Mute On) 13 5.0 - - Vdc
(V12 = Gnd)
Mixer Conversion Gain 3 - 20 - dB
Mixer Input Resistance 16 - 3.3 - kQ
Mixer Input Capacitance 16 - 2.2 - pF

2 MOTOROLA ANALOG IC DEVICE DATA
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Figure 2. Test Circuit
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CIRCUIT DESCRIPTION

The MC3357 is a low power FM IF circuit designed
primarily for use in voice communication scanning receivers.

The mixer—oscillator combination converts the input
frequency (e.g., 10.7 MHz) down to 455 kHz, where, after
external bandpass filtering, most of the amplification is done.
The audio is recovered using a conventional quadrature FM
detector. The absence of an input signal is indicated by the
presence of noise above the desired audio frequencies. This
“noise band” is monitored by an active filter and a detector. A
squelch trigger circuit indicates the presence of a noise (or a
tone) by an output which can be used to control scanning. At
the same time, an internal switch is operated which can be
used to mute the audio.

The oscillator is an internally—biased Colpitts type with the
collector, base, and emitter connections at Pins 4, 1, and 2
respectively. A crystal can be used in place of the usual coil.

The mixer is doubly—-balanced to reduce spurious
responses. The input impedance at Pin 16 is set by a 3.0 kQ
internal biasing resistor and has low capacitance, allowing
the circuit to be preceded by a crystal filter. The collector
output at Pin 3 must be dc connected to B +, below which it
can swing 0.5 V.

After suitable bandpass filtering (ceramic or LC), the signal
goes to the input of a five—stage limiter at Pin 5. The output of
the limiter at Pin 7 drives a multiplier, both internally directly,

and externally through a quadrature coil, to detect the FM. The
output at Pin 7 is also used to supply dc feedback to Pin 5. The
other side of the first limiter stage is decoupled at Pin 6.

The recovered audio is partially filtered, then buffered,
giving an impedance of around 400 Q at Pin 9. The signal still
requires de—emphasis, volume control and further
amplification before driving a loudspeaker.

A simple inverting op amp is provided with an output at Pin
11 providing dc bias (externally) to the input at Pin 10 which is
referred internally to 2.0 V. A filter can be made with external
impedance elements to discriminate between frequencies.
With an external AM detector, the filtered audio signal can be
checked for the presence of noise above the normal audio
band, or a tone signal. This information is applied to Pin 12.

An external positive bias to Pin 12 sets up the squelch
trigger circuit such that Pin 13 is low at an impedance level of
around 60 kQ, and the audio mute (Pin 14) is open circuit. If
Pin 12 is pulled down to 0.7 V by the noise or tone detector,
Pin 13 will rise to approximately 0.5 VVdc below supply where
it can support a load current of around 500 pA and Pin 14 is
internally short—circuited to ground. There is 100 mV of
hysteresis at Pin 12 to prevent jitter. Audio muting is
accomplished by connecting Pin 14 to a high-impedance
ground—reference point in the audio path between Pin 9 and
the audio amplifier.

MOTOROLA ANALOG IC DEVICE DATA
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OUTLINE DIMENSIONS

P SUFFIX
PLASTIC PACKAGE
CASE 648-08
ISSUER

'T‘ NOTES:
B =] > 1. DIMENSIONING AND TOLERANCING PER ANSI
MM ™Yy Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
16 9 f 3. DIMENSION L TO CENTER OF LEADS WHEN
) B FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 8 + 5. ROUNDED CORNERS OPTIONAL.
I/ &4 & B B LR INCHES MILLIMETERS
__I L—F DIM[ MIN | MAX [ MIN [ MAX
—C - | —> A [ 0740 [ 0770 | 18.80 | 19.55
B | 0250 | 0270 | 635 | 6.85
C | 0145 [ 0175 | 369 | 444
D | 0015|0021 | 039 [ 053
SEATING F 0.040 0.70 1.02 1.77
‘—- PLANE \ G 0.100 BSC 254 BSC
= H 0.050 BSC 1.27BSC
H —K 3 M J | 0008 | 0015 [ 021 | 038
K | 0110 [ 0130 | 280 [ 330
L | 0205 [0305 [ 750 [ 7.74
D 16 PL M 0° ] 10° 05 10°
|$| 0.25 (0,010)@| T| A @| S [ 0020 | 0040 | 051 | 101
D SUFFIX
PLASTIC PACKAGE
CASE 751B-05
(SO-16)
“A— ISSUE J
16 9 f
P spL NOTES:

@ 8
Hjl_ T;H_H_H_H_H
G

- SEATING
PLANE

|9 0.250010)@|T[B ®[AB]

[©]0250.010)®[B O]

1

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS INCHES

| DIM[ MIN | MAX | MIN | MAX
A | 980 [ 1000 | 0386 | 0393
B | 380 | 400 0150 | 0157
c | 135 | 175 | 0.054 | 0.068
D | 035 | 049 | 0.014 | 0019
F | o040 125 | 0016 | 0049
G 1.27BSC 0.050 BSC
J | 019 [ 025 [ 0.008 | 0.009
K | 010 | 025 | 0.004 | 0.009
M 0° [ 7°] oo 7°
P | 580 | 620 [ 0229 [ 0.244
R | 025 050 0.010 | 0019

MOTOROLA ANALOG IC DEVICE DATA
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 or 602—-303-5454 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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