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The RF Board is mounted in the bottom of the frame
DESCRIPTION assembly. Refer to Combination Manual for a mechani-
cal layout of the radio. Figure 1 provides a block dia-

) ) gram of the receive and transmit circuits. Figure 2
The RF Board for the MVS radio consists of theprovides a block diagram of the synthesizer.

following circuits:
Transmit circuit adjustments for frequency, power
« A frequency synthesizer for generating theand deviation are accessible from the topside of the
transmit carrier frequency and the receive cir-poard, as are IF alignment, second oscillator and audio
cuit first mixer injection frequency. level adjustments for the receive circuit. Chip compo-
) ) nents on the bottom of the board provide optimum RF
« The transmit exciter, PA and power control performance while being accessible for easy servicing

stages. by removing the "friction fit" bottom shields.
« Thereceive circuit front end, IF, and FM detec-  Selected use of sealed modules permits small board
tor. size as well as RF and mechanical protection for sensi-
tive circuitry. Modules are not repairable and must be
 Voltage regulators. replaced if they are determined to be damaged.
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LBI-31920 SCHEMATIC DIAGRAM
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OUTLINE DIAGRAM
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LBI-31920 PARTS LIST LBI-31920

ART NO. DESCRIPTION . DESGRIPTION
SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO SYMBOL |  GE PART NO PRODUCTION CHANGES
Changes in the aguipmant to improve periormanae of kg Simplify circuds are identified by a “Revision Latter”,
which is slamped siter the model number of the unit The revision stamped on the unitinciudes 31l previcus
revisions. Pafer to the Pans List for the descriptions of pars affecied by these revisions.
R . - - TRANSISTORE - - - - - - - - - R221 19B8C0E07RL04 Metal film: 100K ohms 45%, 200 VDCW, 1/8 w. LELE] 19A7049TIPL Linear: § Volt Regulator; sim ta MC7BLOSACP.
{14 R222 19B800607P223 Metal film: 22K ohms t5%, 200 VDCW, 1/8 w. U204 18BBOI351PG Crystal Oscillator: Temperature Compensated; REV. A - RF BOARD 18D901835G2
QLa1 LSA116742F2 Silicon, NPN. (Included with Heat Sirk Assemsly) | . Ceseaeormees o oo o v5n. 200 v 178 T3 50 MEs. 4B pRHfeC. et te ¢ operntion, chamged G3 from 10
S . . r2 B P etal Filem: ahms +5%, . . ] 0 inms S oF
Qo2 1SA703197P2 Bilicon, PNP; sim to MMBT4403 Low Profile Pkg. U205 19A704287P2 Pregcaler: /128, /129; sim to Motorolla HC12018. 5;‘11555-‘”)33 was 19A701624P8 Ceramic disc 10 p
ili . R22¢ 15B800607P4T2 Metal £ilm: 4.7K ohms +5%, 200 VRCH, 1/3 w. ) +5%, .
QLos 19R704972F1 silicen, PHP: sim to Motorola 2N4518. v208 13880090274 Digital: CMOS Symthesizer, Serial Imput.
1 R2Z5 13B800607P533 Metal film: #8K ohms 5%, 200 VDCW, 1/8 w.
Qlo4 15870007682 Silicom, NEN. u207 19A701999P4 Linear: Adjustable Voltage Reg.; sim to LM317L% REV. A - RF BOARD 15D301B35GL
i R226 13B8O0779P4 Variabfe: 1K ohms, +25%, 100 ¥YDCW, .3 w. REV, B - w i
Q201 19K704708P2 Silicon, NPN: sim te REC 25C3356. us01 198704513P1 Linear: IF Amplifier / Detector. To improve receiver and FSLM scan operation, replaced
. R227 19BBO0NEOTR4TS Metal E£ilm: 47K chms *+5%, 200 VDCW, 1/8 w. copper tape with shields on top and bottom of board
Q02 1SRTAD0S3P2 Silicon, PNP. us02 19070407382 Linear: 8 Volt Regulator. and added C218 at prescaler U205 pins 5-6.
0203 L9R704708P% Silicon, DPN: sim to NEG 2503356 K228 1988046070223 Metal Eilm: 22K ohms +5%, 200 VDOW, 1/8 w. Partial new schematic:
;‘;gq R229 19BBOCEDTRE23 Metal film: 82K ohme #5%, 200 vOOW, /e w. | | | - CRYSTALS - - - - - - - - -
9206 18870007602 Silicon, NPN R230 13BROOEOTPI32 Metal Eilm: 3,3K chms +3%, 200 VDCW, 1/8 w. Y501 198795376F5 Fixed frequency: 45.455 MHz 310 PPM/°C.
0207 1970005952 Silicen, PNP. R231 1488006a7B472 Metal Film: 4.7K ohms 8%, 200 voow, 1few. [ | | PrimER - - - - - -
, : R232 15B200607P103 Metal film: 10K ohme +5%, 200 VDCW, 1/8 w.
Q208 194700023P2 Silicon, NPN: sim to 2N3904. ¢ iim N o z401 19A705327PL VAF HB: 13€-153 MHz. (Used in Gl1).
- . R233 1 07r332 Metal film: 3.3K ahme +5%, 200 VDGH, 1/8 w.
Q209 15A702084F2 Silicen, NEN: sim te MPS 2369. Fms008 aras = ams = 78w 7401 198705327p2 VEF HE: 150-174 MHz. (Used in c2).
and R234 19BEN0E0TE4T2 Metal #ilm: 4.7K ohms £5%, 200 VDCW, 1/8 w. ) . .
zle 2402 19880102571 Double Balanced Mizer; sim te Mini-Circuits
. SBL-1.
0401 192115818P3 W Channel, field effect; sim te Type 381877, R235 1988006072823 Metal £ilm: 82K ohms 158, 200 VDCR, 1/8 . REV. B - RF BOMRD 19090183501
im: s z501 18K70532871 Crystal, monolithic: 45,000 MAz., sim to - B - R BURRD Lol
2501 192702524P2 N-Type, field sffsct; sim to MMBFU3L0. R236 19B840B07P471 Metal film: 470 ahms #5%, 200 ¢DCW, 1/8 w. Tovacom 455282 REV. @ RF _BOARD 19390153592 . .
R237 L9EE00607E103 Metal £il 10 " 5%, 20 . 1/8 To prove receiver sensitivity margin, changed
. Lo E eta ilme K ohms 15%, [l W, 05, R503 and RS514 0ld parte were:
502 19A116818F3 N Channel, field effect; sim Lo Type 3N1B77. ' 501. (Matched pair). c504, C505, . P
@ nmel. Hie ° Twe chry 2502 Fact of 2 (Hatched pair) €504 1OAT02061P28 Ceramic: 22 pF +5%, 50 VDOH.
0503 192700023F2 Silicon: HNBN; sim to 2N3D04. 2503 19880102172 Bandpass: 455 kHz +1.5; sim to Murata CFR-455E. ngg: 353533%53: ﬁezau;uz:l 18 Ernzﬂim-‘:u ‘li?gﬂ.
S 1me R H eta ilm: .BK ohms, w.
8250 19BBOGE0TRIS4 Metal film: 150K ohms 5%, 200 YOOW, 1/8 w. REL4, 1oBBODEOTPES? Motal film: €.8% ohme. 178 o
- - - - - - - - - - RESISTORS -~ - -~ — - - - - - - R242 | V00 ] ----=----- MISCELLANEOUS - - - - - - - - - Partial new schematic:
R101 1YBBOQERTPLO3 Metal film: 10K ohms +£5%, 200 VDCW, L/B w. R243 18A702931P137 Metal film: 237 ohms +1%, 200 VDCW, 1/8 w. 19B80137BG3. Beat Sink Asser:b]g. In¢ludes QLI01l, Ul0Z and
= ‘ the following hardware:
R102 19BB0CECTPSED Metal film: 56 ohms £5%, 200 ¥DCW. 1/8 w. R244 19A702931P213 Metal £ilm: 1330 ohms #1%, 208 VDCW, 1/B w. LoATOE465P Imsulstor plate. (Used with giol)
R103 19B80CE0TRE2] Metal film: 820 ohms 15%, 200 VDCW. 1/8 w. \
: R245 198800607223 Metal f£ilm: 22K ohms +5%, 200 VDEW, 1/8 w. LoAT00062P1 Insulater bushing. (Used with QIO1). i
R10¢ 19B800607F223 Metal film: 22K ohms 5%, 200 VDCW, 1/8 w. R246 19B80060TELOZ Metal £ilm: 1K ohms +5%, 200 VDGW, 1/86 w. P washer, Plain. [0ty of 2 reguired) —1
, . . '
i . RS 19 I R307
R105 L9BBA0ECTR4TS Metal film: 47K ohms £5%, 200 VDCW. 1/8 w. R248 19880080751 Metal Film: O ohms {50 Milli-ohms Max), 1/8 w. 40471156 asher. Lock. (Gty of 2 required) Ta L
N ~ ’ * : L506
R106 19BBOOSOTRLA2 Metal film: IR ohms +5%, 200 VDCW, 1/8 w. R461 19E80060TP331 Metal film: 330 ohms +5%, 200 VDCW, 1/8 w. HBOPI005ES Sorew, Machine. (Oty of 2 reguired) i
R107 19BBOOGOTP3S4 Watal film: 390K ohms 3%, 200 VDCOW. 1/8 w. E = = =
R10E 18BROQEOTRL23 Metal film: 12K obms 5%, 200 VDCOW, 1/8 w. R403 19E800607RP270 Metal Eilm: 27 ohms £5%, 200 VDGR, 1/8 w. 19BB01430PL Cround Strap. (Near Ql04).
R1D% 158900607F394 Metal film: 290K ohms 5%, 200 VDCW, 1/8 w, R4D4 158800507F683 Metal film: 62K ohms +5%, 200 VDOK, 1/B w. 19R702364F106 Machine screw: TORX Drive, No. MZ - 0.4 x 6.
RI110 198800807P222 Metal film: 2.2K ohms +5%, 200 YDCW, 1/8 w. R403 19BE00607FE2S watal film: 82X ohms +5%, 200 VOCH, 1/8 w. 19BB01566P1 Shield. {Near L506).
R111 18B300779P10 Variable: 10K ohms +25%, 100 VDCW, .3 watt. R40E L9BS00607P183 Metal film: 18K ohms 5%, 200 VDOW, 1/8 w. 1988015642 shield. {Near Q501}.
RL12 1SEB0DEATPLOY Hetal Eilm: 10K ohms £5%, 200 VDOW. 1/8 w. RAG7 19B800607PLOL Metal film: 100 ohms 5%, 200 VDCW. 1/8 w.
R112 19EB006072102 Metal filme 1K otms 58, 200 VDCW, 1/8 w. R403 1983006072391 Metal £ilm: 390 ohms 5%, 200 VDCW. 1/8 w.
R114 19BBOOENTRP1IS4 Metal film: 150K ohms £5%, 200 VDCH, 1/8 w. %409 19B8800607P22L Meta] £ilm: 220 ohms +5%, 200 YDOW, 1/8 w.
RLLS 198600607P362 Metal film: 5.8K ohms £5%, 200 VDCW, 1/8 w. RSOL 1985006075181 Metal £ilm: 1BO ohms #5%, 200 VDOW, 1/8 w.
R11§ 19BB00607P1EE Hetal film: 18K ohms $5%, 200 VDCW, 1/8 w. R502 1985006072270 Metal £ilm: 27 ohms +5%, 200 VDCW, 1/8 w.
RILT 198300607F821 Metal film: 20 ohms £5%, 200 vDOW, 1/8 w. REO3 * | lossuoso7pel: Metal f£ilm: B.2K ohms +5%, 200 VDCH, 3/8 w.
RIla 19270186404 gg?{gzl 10K ohms $10%, sim to Midwest Compenents 2504 1 988006072270 Metal film: 27 ohms 5%, 200 VDOW, 1/5 w.
Fil9 . Metal £ilm: 10 ofime +5%, 200 YDOW, 1/E v. RS0 L3ES00607PESS Metal film: 68K ohms 5%, 200 vDCW, 1/8 w.
:'1’;10 RS06 19R800607PB23 Metal film: 82K ohms +5%, 200 VDCW, 1/8 w.
R121 19B800607P821 Metal £ilm: 820 ohms 5%, 200 VDOH, 1/8 w. RS01 19BBADEOTRIES Metal film: 18R chws $5%, 200 VDOW, 1/8 w.
R201 1SBED0E07PIOL Motal film 100 ohms 5%, 200 YDCW. 1/8 w. RSD8 19RE0060TFLOL Metal film: 100 chms £5%, 200 VDOW, 1/8 w.
R204 1 9B800807P251 Metal film: 230 ohme 553, 260 VDCW, 1/8 w R309 1988006078272 Metal film: 2.7K ohms +5%, 200 VDCW, 1/8 w.
R205 19B800607P332 Metal film: 3.3K chms +5%, 200 vDGW, 1/8 w. Re10 L9BB00€0TT2T0 Metal £ilm: 27 ohms 5%, 200 ¥DCW, 1/8 w.
R206 19B800607FLO2 Metal £ilm: 1K ohms +5%, 200 vDEW, 1/8 . R531 LSBEDOGOTR4TS Metal Eilm: 47K ahms £5%, 200 VDOW, 1/8 w.
R207 19B800607P1 81 Metal film: 150 ohms 5%, 200 VDCR, 1/8 a. R512 L9BBOOGLTFE22 Metal tilm: 8.2 chms 15%, 200 VDOW, 1/8 w.
R208 15B800607P473 Metal film: 47K olms +5%, 200 VDCW, 1/8 w. RS13 158800773R4 Variable: 1K ohms, +25%, 100 ¥DCR, .3 w.
R209 19B800607F332 Metal Eilm: 3.3K ohms +5%, 200 VDOW, 1/8 w. R814 | 1IE300EDTPIOS Metal Eilm: 10K ohms £5%, 200 VDCW. 1/8 w.
R21D 1.98800607P221 Metal Film: 220 ohms £5%, 200 VDCH, 1/8 w. RSLS 15B800607PE2] Metal Eilm: 820 ohms +5%, 200 VDCW. 1/8 w.
R211 198800607F271 Metal film: 270 ohms +5%, 200 VDCW, 1/8 w. C o - — - - - INTEGRATED CIRCUITS - - - - - -
R212 19B800647P120 Metal Eilm: 12 ohme +5%, 200 VDCW, 1/8 . v1io1 19870532687 PA Module - 135-153 Mhz. (Used in Gl}.
R213 198800607P153 Hetal Eilm: 15K ohms +5%, 200 vDCW. 1/8 w. 0101 19A70532691 BA module - 150-174 Mhz. (Used in G2}
R214 192800607P221 Metal film: 220 chms +5%. 200 VDCW, 1/8 w. ula? 15A134717P3 Linear: 8 Volt Regulator; sim to ua78080.
RILS 19B200607P153 Metal Film: 15K ohme +5%, 200 VDCH, 1/B w. (Included with Heat Sink Aseembly).
E;“fs ulos 19A701789P2 Linear: Dual Op Amp; sim to LM358,
R217 158800607F10) Metal film: 100 chme 5%, 200 ¥DOR. 1/8 w uz01 19090195861 voltage Controlled Osecillator. (Used in ol).
R218 1980077 IPLE Variable: 100K ohms +25%. 100 UDCH, .3 watt. vzl 1sps01s5867 Veltage Cantvelled Dseillator. {Used in G2).
R219 19BS06607P273 Metal Eilm: 27K ohme +5%, 200 VDCW, 1/8 w. uzoz 19RTO8D2 9P 44 Digital: Bilateral Switch.
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LBI-31920 PARTS LIST

ESCRIPTION
SYMBOL | Gt PART NO. DESG SYMBOL | BE PART NO. DESCRIPTION
SYMBOL GE PART NO. DESCRIPTION
cz27 13R702057P14 Ceramic: 0.01 uP +10%, 50 ¥DCW. o514 19A702061F% P 27 5
F33 eramic: PF #5%, 50 VDCW, temp coef
c103 19R702061P25 Ceramic: IB pF 45%, 50 VOCW, temp coef <228 19RTO2061PS gef:glig;mfé‘7 pr #0,5 PF, 50 VDCW, temp coef G +30 PPM/%C.
WVS RF BOARD 0 +30 PPH/»C. (Used in G1). - ' csls 19A702061P29 Ceramic: 22 pF #5%, 50 VDCW, temp coef
190901835G1  (136-153 MHz) fe: caz8 1SA702061F61 Ceramic: 100 pF 5%, 50 VOCW, Lemp coef and 0 430 PEM/C.
Tomantaases (1eo134 o) c103 198702061P2% Egzzuglséwgé'p?uﬁs,izncgl;?w, temp coef S oBLE
1SSUE 5 c104 198702061995 Coramis: 1000 p® +5%, 50 UDCW, temp coef- c230 152702052826 Ceramic: ©.1 wF +10%, 50 VDGH. os17 192702052726 Ceramic: 0.1 uF 410%, 50 VDCH.
0 +30 PRM/oC, b4
c231 192703314F2 Tantalum: 220 uf, -10+50%, 10 VOGH. ¢518
cl05 19A702082P14 Ceramic: @.01 uF #10%, 50 VDCH. o519 19A702052P5 - 10048 F +10%, 50 vDCW
£232 194702052P14 Ceramic: @.0) uf +10%, 50 YDCW. eramic: PE * . B .
SYMBOL GE PART NO. DESCRIPTION c107 19A70153408 Tantalum: 22 UF $20%, 16 VDCW.
234 19A702D52P14 Ceramic: 0.0l uF +10%, 50 ¥DCW. 520 123702052914 Ceramic: ©.01 uF +10%, 50 vDCW.
c108 19R703314P10 Electrolytic: 10 yF -10+50%, 50 VDCW; sim to
Panasonie 13 Seriss. c236 192702052P14 Ceramic: 0,01 uF +10%, 50 VOGH. cs21 1SR703314P10 Electrolytic: 10 wF -10450%, 50 VDOW; sim to
Panasenis LS Series.
A0l % "?‘;‘éﬁf?éé’{’?‘fa'@?ﬁ? ::5')3“5“ 1o 15R702052814 Gerami¢: 0.0l uF +10%, 50 VDGW. c401 154705108P25 Mica Chip: 33 pF +5%, 500 VDCW, temp coef ;
1gges1seaal (136-153 wmz) mi D 430 PRE/eC. (Used in 21). es522 192702052P25 Ceramic: 0.1 uF #10%, 50 VDOW.
401 19A705188P19 Mica!: 18 pF 5%, 500 VDCW. (Used in G2). ©523 19a702236P8 Ceramic: 1.5 pF £.25 pF. 50 VDOW.
7777777777 CABRGITORS = — — - - — = - - e111 19A703314P10 Electrolytic: 10 uF -10450%, 50 VDCW; sim to
Panasonic LS Series. 402 19A702061P59 Ceramic: 270 pF £5%, 50 YDCW, temp coef
o2 19A701674P18 Ceramic, «3i5c:( 27dpE' iss;, 500 YhowW, temp coef citz SeR703314710 Electrolytic: 10 wF -10+50%, 50 VDCH: sim to @ +30 PPM/eC. (Used in CL). e T 7 DIODES - - - - - - - T
0 +30 PEM/°C. {Used in Gl). ! ‘ . i 1 . .
* ) Panasonic LS Series. (Used in G2). cd02 19a702061887 Coramic: 180 pF 45%, 50 VDCW, temp coef D101 19470537781 silicon, Hot carrier: sim to Motorolla MMBO201,
c2 19K701624P14 i, dise: +5%, , 0 +30 PPM/°€. (Used in G2).
ge;gg‘;m;‘:;f w;id?fnrg?)_”" VDCH, temp coef c133 19A702061873 Ceramic: 330 pF +5%t, 50 VDOR, temp coef ) ploz 198700028P1 Silicom: Fast recovery: fwd curremt 75 mA, 75
3;?4 U 130 PPH/OC. 403 19A702061P25 Ceramic¢: 18 pF #5%, 50 UDCW, temp coel and EIV; sim to Type 1N4148.
€3 194701624P10 Ceramic, disc: 12 pF 5%, 500 VDCW, temp coef 0 4or -30 PPM/°C. {Used in GL}. Dlo3
© 430 BEM/oC. {Used in Ol), ie:
et 152702061P09 Geramic 1000 pF 5%, 50 VOCH, temp coef 403 198702061P17 Geramic: 12 pF +5%, 50 VDCW, temp coef D104 19J706852P2 Silican: Pin; sim to Unitrode UMS4DL.
c3 * 19A701624P9 Ceramic, dise: 11 pF +5%, 500 YDCW, temp coef 2‘1‘16 +: /. 0 +30 PPM/oC. {Used in 62).
5 430 BEH/eC. (Used in 83). D105 198703588P3 Zener: Transient Suppressor; sim to LN6278A.
. ca04 15A702061P37 ceramic: 33 pF 15%, 50 VDOW, temp coef
€117 19a702052p22 Ceramic: 0.047 uP 310%, S50 VDCH. G ror 30 PEMISC. D106 18A702526P2 Bilicon: Schottky Barrier; sim to BAT 17.
—————————— INDUCTORS - - - - - — — - - - .
18 L3ATO33L4P : F -10450%, ' . ; .
= 0 Blestrolytic: 0. 56 VDGW; sim to 405 198702236818 Ceramic: 5.6 pF :.5 pF, 50 VDCW, temp cvef n202 1387025262 Silicon: Schottky Barrier; sim to BAY 17.
L1 1988008915 Coil, RE: .064 ul; sim to Paul Smith SK-g90-1, : 0 +30 PFM/C. (Used in G1), and
. 0203
) . : +5R,
L2 198800890P1 Coil, RF: 9.5 nH +5%; sim to Paul Smith $K-896-1. cie 15ATO2061P73 e eh/an, BT 8%, S0 VDGH, temp coet 408 198702236R17 Ceramie: 4.7 pF +5%, 50 VDCW, temp coef
= " 0 +30 PPM/eC. (Used in GI}. D401 133706892P2 Silicon: Pin; sim to Unitrode UMS401.
L3 198800891P5 Coil, RF: .064 uH sim ta Paul Smith SK-820-1. c120 15A702061P39 Ceramic: 1000 pF 45%, 50 VDCH, temp coef
. . 0 +30 BEM/oC. = ’ cd06 19A702236PLL Ceramic: 2.7 pF +0.25 pP, 50 VOCW, temp coef D501 13R700028P1 Silicen: Fast recovery; fwd current 75 ma, 75
L4 1sB800891P2 coil, RF Choke: sim te Paul Smith SR-890-1. = 0 430 PPM/oC. (Used in ¢2}, ;Egl PIV; =im to Type LN4l48.
o121 19A702052P26 Ceramic: 0.1 uP +10%, 50 VDCW,
C407 19A702061F61 Ceramic: 100 pF +5%, 50 VDCW, temp coef
ies + .
A102 TX EXCITER BOARD ASSEMBLY €122 19A702061P99 SE:gg\lgpn/:gDD PF #5%, 50 VDCW, temp coel 0 430 PPM/oC o AREES - m e e e
19ca5154761 - c408 1987021681 variable, ceramic: 2 to 7 pF, 100 VDEW; sim to
e123 L9AT02052P14 Ceramic: 0.01 uP £10%, 50 VDCW. JFD DV2SN7A. J101 19880134171 RF Jack,
thru
”””” T 7 7 CAPACITORS - - - - - - - - - cL24 19ATO2061F99 Cecamic: /wuu pF $5%, 50 VDOW, temp coef c409 19A702052P14 Ceramic: 0.01 uF +10%, 50 VDCH. J103
0 +30 PPMH/eC.
18A702061P12 ic: x ; ; .
c1 Sefzglspweéﬁ PF #0.5 pF, 50 VDCH, temp coef 410 192702086178 Ceramic: 3.9 pF 0.5 pF, 50 VDCW. temp coef J201 19A700072P1 Printed wire: 2 contacts rated @ 2.5 amps; sim to
B . 6201 19ATA2061P12 Cetamic: B.2 pP 10.5 pF, 50 VDOW, temp coaf 0 4120 PEM/oG. {Dsed im €13. Molex 22-03-2021.
c2 19a702061P93 Ceramic: 1000 pF 5%, 50 VDCH, temp coef 0 x60 EEM/ec. c410 19A702061P1 c 1 pF +0.5 pF, 50 YDCW. (Used in 02) 3501 1SAT00072P1 Printed wire: 2 contacts vated @ 2.5 amps; sim to
. . . . (Used in G2). ) : . 5
0 +30 FPHfeC. c202 19A702061P99 Ceramic: 1000 pF +5%, 50 VDCW, temp coef e PR P Holex 22-03-2021.
3 138702061937 Ceramic: 33 pF +5%, 50 VICW, temp coef 0 130 EPMfoC. o411 19AT02061259 Ceramic: 1000 pF 5%, 50 VDCH, temp coef
o 130 EMpeg. . 0 +30 PPMjac. 3702 138704779P11 Connector; sim to Molex 23-17-2122.
& 203 19A707061P12 Ceramic: 8.2 pF $0.5 pF, 50 VDCW, temp coef
cs 19A702052P14 Ceramic: 0.01 uF +10%, 50 VDCW. D %60 PEM/°C, c4l2 19AT03314P10 Electrolytic: 10 uF -10+50%, 50 UDSH, sim ko aTq4 19A700072P28 Printed wire: 3 contacts rated at 2.5 amps;
amd c204 154702052826 Ceramic: 0.1 wF +108%, S0 VDGH. Panasonic LS Series. sim to Molex 22-27-2031.
. ce13 19A702052P14 Cetamic: 0.0l uF £10%, 50 VICW. 3705 13A700072P30 Printed wire: 4 contacts.rated at 2.5 amps;
c6 192702061R41 Ceramie: 3% pF +5%, 50 VDCW, temp coef c20s 19RT01534ELT Tantalum: 47 uF $203, 10 vocw, sim to Molex 22-27-2041.
0 +30 PPM/oC. . céld 19A702236P13 Cersmic: 3.3 pF 5%, 50 VDCW, temp coef
c206 19470205285 Ceramic: 1000 pF 108, 50 VDCW. S eMas Thea dn o1y
er 18A70206169 Ceramic: 220 pF +5%, 50 VDOW, temp coef - - - - - - - - - INDUGTORS - - - - - - - - - -
5%, . c207 701534p8 : . .
T £30 PPM/oC. 108 Tantalum: 22 P £20%, 16 VDCW ca1s 19A702236P15 Cetamic: 3.9 pF +.25 pF, S6 UDCW, temp coef )
©208 19n70205226 Ceramie: 0.1 uF +10%, 50 VOCH, 0 +30 PPM/°C. (Used in 02). L102 192700024P13 Coil, RF: 1.0 u¥ +10%.
- INDUCTORE - - - - - - - - - - c20a 158703814910 Eleetrolytic: 10 WP -L0+50%, 50 VDOH: sim to ca1s 19A702236P13 Ceramic: 3.3 pF 5%, 50 VDCW, temp coef 1103 192704921P1 Coil.
T : ’ 0 +30 PPM/eC. (Used in ©l) thru
u 19880083181 Coil, RF Choke: sim to Paul smith SK-830-1. Fanasonic LS Series. = : ’ L105
€210 18A702062P14 Ceramie: 0.0l uF +10%, 50 VDCW. C4l5 19R702226P11 Geramic: 2.7 pF 10,25 pF, 50 VDCW. temp coef
N and - 0 430 PEM/oC. (Used in 02). L403 19B80DBI1P4 Coil, RF Choke: gim to Paul Smith SK-890-1.
-------- - R o211
ic: 3. . . Léa2 19R800831P5 Coil, RF: .064 uH; i -830-1,
o L9R70470802 Silicon, NPN: sim to NEC 2803336 ate JeRroR0ELRED coramic: 220 o a5, 50 voow. temp coet cals 19A702236P13 gegvglgmlgc? PP $5%, 50 VDOW, temp coef Coll ER: (084 Wi gim to Paul Smith SK-890-1
. . 0 +30 PPM/oC,
oz 19R701940P1 Silicon, NPN: sim fo MRF-553. caLr 192702061P10 Ceramic: 5.6 pF #0.5 PF, 50 VDCW, temp cuef L402 15B200891P6 Coil, RF: .084 wH; sim to Paul Smith sK-830-1.
213 18R702052P14 Ceramie: ©¢.01 uFf +10%, 50 VDCW. 0 +80 FPM/°C. {(Used in G2},
and
RESISTORS = = - = = === = = o214 ceala 19A702061P21 Ceramic: 15 pF +5%, 50 VDGW, Lemp coef L403 19880085126 Ceil, RE: 084 uH; sim to Paul Smith SK-890-1,
R 13BE00S07ZATL | Metal film: 470 ohms 138, 200 VDCR, 1/8 w. 215 19270000421 Wetallized polyester: 0.068 uF +10%, §3 VDCH © »20 PRAfoC. (Used in G2). Li04 19820323093 Coil, RF: .15 uE #5%, .10 ohms D¢ res. mazimum;
R2 198800607222 Metal £ilm:  2,2K ohms #5%, 200 VDOW, L/8 w. o216 198702052P14 ceramic: .01 uP +10%. 50 ¥DCW €502 19A702061P9% geiggigénf:gno pF +5%, 50 VDCW, temp coef sim to Jeffers 4416-3J. (Used in G1).
. - - i L404 18B20342082 cail, RF: .12 wH $5%, .09 ohms UG res. maximum;
o Hessooeorrazl Hetal falmi 220 ohms 1% 200 VDCH, 1/8 w. et LSATQ000¢P1L Metaliized Polyaster: 1.0 uF t10%, 63 VDCW. €503 192702052P14 Ceramic: 0.0l uf +108% 50 VDCW. sim to Jeffers 4416-21. (Used in G2).
R4 .
cals * 15270206177 Seram e oo BT %0.5 BF, SO VDCH, temp cost e504 * 15A702661P12 Ceramic: &.2 pF +0.5 pF, 50 VDOW, temp ceef L4105 196208420P4 Cail, RF: .18 uH #8%, .12 chms DC res. maximum:
RS 1988005079222 Metal film: 2.2K ohms +5%, 200 VDCW, 1/8 w. * iae. © 360 PEM/o¢. sim to Jeffers 4416-43. (Used in GL).
RE 19B800607P150 Metal film: 15 ohms 5%, 200 ¥DGW, 1/& w. c218 L3ATOZ6LPOS gafg’gigéwféw BF 15%, SO VDGR, temp coef 505 * 19A702061P41 Geramic: 33 pF 5%, 50 VDCH, temp coef L405 1962054203 Coil, RF: .15 uH 5%, .%o ohms DC ;’es. maximum;
= N 8 #30 FPMfe(. sim to Jeffers 4416-37. (Used in G2).
R 198800607P471 Metal £ilm: 470 ohms £5%, 200 VDCW, 1/8 w. iet
G220 19A702052P1.4 Cerdmic: 0.01 uF t10%. 50 VDCW. €506 194701534P7 Tantalum: 10 uf +20%, 16 VDEW. L502 H343CLPLO022 Coil, Fized: 10 uH +10%.
RE LOBR00E0TRES0 Mstal film: 33 ohms 5%, 200 VDCW, 1/8 w ca32 ic: and
19702061739 gefgg";wfg?o PE 5%, 50 VDGH, temp coef €507 193702052F14 Ceramic: 0.0l uF +#10%, 50 VDCW. L503
= thru
ic: ©509 L5 198801413p4 Coil, 39 MHz.
MAIN ASSEMELY 0223 19870205214 Ceramic: 0.01 uF 310%, 50 VDCW.
19090183561, 62 c124 152702061977 Ceramic: 470 pF + cs1a 192702061F6 Ceramic: 2.7 pF +0.5 pF, 50 VDOW, temp coef L3505 19A70002¢P13 Coil, RF: 3.3 uH +10%.
pF 5%, 50 VDCW, temp coef © 1120 PPM/°C
© 430 PRMfaC. i .
1506 19BBOL413P4 coil, 39 MRz,
””””” CRPACITARS - - - - - - - - - €225 15ATO2061P93 Ceramic: 2200 pF 5%, 50 VBCW, temp coef cs11 198702652P14 Ceramic: 0.01 uF #10%, 50 VDCW. thru
ac. L508
@101 15R702061F 8% Ceramic: 1000 BF £5%, 50 VOOW, temp cosf 0 130 PEMfeC c512 15A702061P1 Ceramici 1 DF 40.5 pF, 50 VDCH.
0 £30 PEM/vC. 0226 1 9ATO1534P17 Tantalum: 47 uf £20%, 10 vDCH. L509. 19EBOL415P2 Transtormer, 455 KHz.: sim to REPD 162E3277PL7.
cloz 1SATO206LP57 Ceramic: 82 gF #5%. 50 VDCW, temp coef ca1s 18702061812 5552’5“;;“,5.‘:2 PF 0.5 pF, 30 VDGR, fems coct
Q +30 PPM/"C. - °
3
COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




LBI-31920 IC DATA LBI-31920
OPERATIONAL AMPLIFIER SYNTHESIZER
(U 103) PIN CONFIGUAATION S _T:E!ERI::ION - 198800902P4
19A701789P2 w—  mewyempny e — ::mu,
QUTPUT A 1 8 Voo
|2 7 | outPuTB . o
lNPUT A { } IEQ:%EE - ——n® uswsufmsmswsn h ¢ OUPUT BIAS
3 11 o 14 BIT LATCH | ANALGG
% | ﬂl ! "
INPUTA (+) | 3 6 | INPUTB(-) |
g:[;Zl | n.‘&'%ﬂi";s%a ¢ romcnme | 0 Earauenct
::dunr?x‘:rnl-gf | o 27 LOCK
L& 7o uaten | mia_wootaren | DETECTOR
+ 1l
VEE 4 5 IN PUT B ( ) cf::: i:_jtﬁT‘_'rl :DT 7ETSR P c warTsR |-|_I—"c SHIFT REGISTER
] — % vo
BLOCK BIAGRAM —70 -
VOLTAGE VOLTAGE
REGULATORS
REGULATOR 19A704073P2
OSCILLATOR IF AMPLIFIER AND DETECTOR 19A701999P3 & P4
(U204) 19A704619P1
19B801351P6

PIN
CONNECTIONS (FIG. 3)

1. COMMON AND CASE
2. QUTPUT
3. +Vee

INDENT B R
PN "
LOCATOR ", TOF VIEW

MIXER
IRFUT  GND

[+] [#]

PIN CONFIGURATION
6 15 18 13 12 11 9 10

D

g
WMWY RER Y Y
1 2 3 45 & 7 48

SCAM SQUELEH FILTER FILTER RECONERED
MUTE  CONTROL ™ QUTFI.IT TNPUT  ALLID

[e] []

i

o] o] o] o]
OJJ

SQUELCH TRIGGER WITH
HYSTERES!S =

AF
! @ —{ane
T

OSCILLATOR

|
( gszx

[T LT T ] u []
CRYSTAL MIXEH  ¥er  LIMTER DECDUPL!NG QUAD
osc aursuT INPLT oL

BLOCK DIAGRAM

BOTTOM YIEW
FPIN IDENTIFICATIO|

PIN1. ADJUST
PIN 2. OUTPUT
FPIN I INPFUT

=

BOTTOM VIEW

PIN | - OUTRUT
PIM 2 - GROUND
FIN 3= INPUT

m 0

OX>»O0W
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IC DATA

QUAD BILATERAL SWITCH
(U202)
19A700029P44

DIVIDER
(U205)
19A704287P2

MC

ouT -

QuT +

GROUND

PIN CONFIGURATION

M 2120 8 3 |10

INTDENT

ok T i T IR e s B ke e

PIN 1l|1l

LOCATOR — ) TOP VIEW

A
YYYY YR Y
| 2 3 4 5 6 7
3
CONTROLI O— 2
I —0 OUT |
IN | g—
CONTROL 2 O] 3
4 —Q QUT 2
IN 20—
CONTROL 30— 9
a O OUT 3
ma?z—

CONTROL 40— 0 YpD = PIN 14
N4 G— Vss = PIN 7
u 8 | Vcec

7 | VREG
8 IN -
5 IN +

TOP VIEW

VOLTAGE REGULATOR
(U203)
19A704971P1

BOTTOM VIEW
PIN INDENTIFICATION

PIN1 ADJUST
PIN 2. QUTPUT




LBI-31920 LBI-31920
DC Analysis Select a channel in the center of the band. Clock pulses (32 appear as jitter on trailing edge of { ~ fréquency output at pin 3 should be the VCO frequency

8.3 Vdc is supplied by regulator U207 and serves as th
biasing voltage for transistor circuits2Q3, Q204, Q206,
Q207, Q208, Q209, and Q210. Resistor R207 decouples t
8.3 volts for use in the VCO module U201. The 10 millliamp

current drain of this module results in approximately 6.5 volts

DC on Pin 4. Transistor Q201 also draws approximately 2
milliamps, resulting in a diector voltage of 3.5 volts DC at

the junction of resistor R204 and capacitor C202. Lack of VC(
RF output will modify this voltage.

e 0.6ms ,l

3.2

Regulator U203 uses the 8 volts from transmitter regulator

U102 to generate 5 volts for U204 and U205.

Figure 4 - FIN (Input To U206, Pin 10)

Waveforms

Waveforms associated with the synthesizer were measur
with a 10 megohm, 30 pF probe. Use DC coupling (see Figur
3-8).

Module Isolation

Reference. Oscillator U204:

Look for a waveform similar to the reference (Figure 3) on
Pin 2. If waveform is not present, the oscillator module is
probably defective.

the center of the band is shown.
ed

nc

200 Ficd |
{5 KHz rei.) |
|

|

PO ——

The top of the ramp is approximately 0.8 Volt DC greater|

waveform).

[ 1ams —

|
F—Qms—)l

8.2

than the control voltage on PD out, Pin 17. A channel in

]

— T8ns —— |
5.5 | |

Figure 5 - Ramp (Generated In U206 And Appears On

Pin 15)

Figure 7 - S Clock (lput To U206, Pir1). (Radio In Sca
On A Single Channel)

>

When expanded, data can be seen to be changing as
different bit patterns are loaded.

€ 14ms -

8.3 |

8_3 . —

Figure 8 - S Data (jout To U206, Pir12). (Radio In Scan
On A Single Channel)

VCOU201:

divided by 129. Tie pin 1 to pin 7 (5 volts) to cause divide
by 128 to occur. Checkin 3 to verify that this occurs.
Improper division may indicate a defectiveegcaler.

Bilateral Switch U202:

The bilateral switch is used to short around parts ofRhe
loop filter during channel scan. A shorted (to groundror
adjacent gate) gate may be isolated by comparing voltages
through the loop filter to those of a functioning radio. De-
fective gates might be suspected when the radio does not
change frequency quickly enough. B

O
A

There are no other specific checks which aid in evRlu-
ation of U206. Usally, it is supected only if all other chec
are OK. Before changing, inspect chip components for me-
chanical damage and check resistances through the loop
filter.

Phase-Lock-Loop U206:

Transistor Q201:
After checking for proper DC operation, measure the

gain from the VCO, pin 5 to R201/C202. The gain should be
approximately 10 dB.

PA MODULE REPLACEMENT

To Remove PA Module U101

1. Unsolder the four leads from U101, using either
solder removal braid, or a mechanicakalelering
tool. These leads are fragile and can be bent very
easily. DO NOT unsolder the shield that wraps
around the module.

2. Remove the RF Board from the radio chassis assem-
bly. Refer to the disassembly procedure provided in

3.5

Figure 3 - Reference Oscillator (Input To U206, Pin 2)

Figure 6 - S Enablerfput To U206, Pin 13)Radio In Scan

On A Single Channel)

Connect a DC power supply to Pin 3. With 2.5 volts DC
on pin 3, the output of U201 (pin 5) should he approximately
190 MHz for high split. With 6.5 volts DC on pin 3, the
output should be approximately 220 MHz. For low split, the
frequencies should be 181 and 198 MHz retpely.

the Service Section. Carefully slide the module out
of the shield and away from the board.

To Install PA Module U101

Power output of the VCO can beeasured by connecting
a coax directly to the module, between pin 5 and ground. The
output should be approximately 0 dBm with C203 still
connected in the circuit. In receive, a negative bias should
exist on pin 1. If not present, check Q202 and C206 before
removing the VCO.

Prescaler U205:

Connect pin 3 of the VCO to 4.5 volts DC. With the radio
in receive, monitor the frequencies of the VCO at the con-

nection of capacitor C201 and resistor R201. DC shortpin1l 4,

of U205 to ground to cause divide by 129cdwcur. The

1. Apply some silicone grease to the metal side of the

replacement module.

. Carefully insert the four leads from the module into

the four corresponding PWB holes, and slide the
module into the shield. DO NOT solder the leads yet.

. Slide the RF Board assembly back into the radio

frame. Reinstall all hardware, harnesses, cables, etc.
Replace all screws.

Install the two PA bracket screws before soldering the
four module leads. Trim excess wire.
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This in turn results in a 50 ohm impedance level at the
The directional coupler (W101 and W102) provides doading port of Z401. Filter Z401 is a fixed tuned three pole
sample of transmitter power to diode DIO1. D101, R106, anbandpass filter covering the full radio bandwidth.
C104 produce a positive DC voltage proportional to the
transmitter output power level. This DC level feeds the (-) Themixer, Z402, is a doubly kenced diodenixer.This
input of amplifier U103-B. Power setpot R111and thermistomixer is driven by a local oscillator signal of +7 dBm or
R118 determine the DC level to the (+) input of UIO3-B.greater to provide good inter-modulation performance, spu-
U103-B amplifies the difference between the (-) and (+)yious-spurious performance, and local oscillator isolation.
inputs, forcing the output power level to equal the power séthe mixer conversion loss is typically about 6 dB.
level by varying the drive to Q102 and Q101. Q101 supplies
the control voltage to the PA module U101. For example, if
the output power level begins to drop below the power sé4d> MHz IF
level, the output of U103-B increases tiosly, causing
Q102 to conduct less. The base of Q101 rises, iscrg#he The first 45 MHz IF amplifier transistor Q501 is a junc-
control voltage to the PAmodule, which increases the outpuion FET gerated in the common gate mode. This configu-
power level back to the desired set level. ration offers a typical input impedance of 75 ohms. The
output circuitry is tuned by L504 and loaded to provide the
Q104, C123, and R105 improve the transient stability oproper source termination for the four pole crystal filter
the power control loop when the transmitter is keyed. which follows.

The output of the crystal filter is matched by second IF
amplifier transistor Q502. This port is also tuned by L506
and loaded to provide the proper filter termination. Transis-

During transmit, the Logic Board (A1) microprocessortor Q502 is a dual gate FET operating at a bias current of
pulls the DPTT line low causing the output 0f033A to go  about 10 milliamps. The output of Q502 is tuned by L507
low. Q103 turns on to supply SW 8V to the exciter modulefor maximum gain at 45 MHz and is loaded by the 2nd mixer
the power control circuit and the pin diode switch. Duringin the U501 chip. This Q502 stage haslatively high input
receive, the output of WB-A suplies 12 volts to the re- and output impedance and needs high isolation within the
ceiver RF pre-amp Q401. active device. The dual gate FET provides the isolation

required.

Transmit Switch

RECEIVER CIRCUIT

. . N . Converter/IF/Detector IC
The dual conversion receiver circuit consists of a front

end section, a 45 MHz first IF, and a 455 kHz second IF with

a FM detector. All audio processing and squelch functions F IC U501 is a MC3361 chip. Pins 1 and 2 connect to
are accomplished on the Audio Board (A3). an internally biased oscillator transistor. The external cir-

cuitry of this oscillator transistor includes crystal Y501 and
forms an oscillator circuit operating at 45.455 MHz. The
frequency of this third mode oscillator is adjusted by induc-
tor L508. The oscillator drives the internal balano@ger.

The 45 MHz IF signal is translated to 455 kHz and appears

tional coupler and the low pass filter to pin diode D401. 1 L Pin 3 of U501. T_his IF signal s filtered by 6 podﬁ_a_mic
transmit, SW 8V is applied throudtL02, turning on pin ilter Z503 and drives the internal 455 kHz amplifier and

diodes D104 and D401, with the DC path completed througﬂmiter' The limited 455 kHz in turdrives an internal quad-

R401 and R402. D401 provides a RF path to ground for thigture detector. 'I_'he pha?se sh'étvx_/ork needed by the quad-_
receiver input while in transmit. In receive, D401 is off aturé detector is provided by inductor L509. The audio

output port is Pin 9 on U501. Inductor L509 is adjusted for
maximum audio output level. The audio signal at Pin 9 is
P +n Sfiltered by resistor R5 12 and capacitor C519 to reduce IF

The RF pre-amplifier is a dual gate FET (3N201) with a = . ) .

2 pole preselector filter and 2 pole output filter. The inpuf€edthrough. Buffer amplifier Q503 drives audio potenti-

filter consists of L402, L403 and associated capacitor&Meter R513. This allows a VOL/ SQ HI signal whose
These components form a top coupled resorfdter. The amplitude may be set for proper system operation using
input impedance level is 50 ohms while the output is loadeg 13-

by the FET input impedance (approximately 1.8K ohms).

Capacitor C507 is tuned for a flat bandpass response. The

output matching circuitry is again a two pdleer. Resistor

R408 provides a fixed loading impedance at the filter input.

Front End Section

RF is coupled from antenna jack J101 through trexd

allowing RF to pass by D401 unattenuated.

Power Distribution

2. Check for approximately 8 volts at LIO5 feeding the
Exciter Module. If not present, troubleshoot the TX

Unswitched 13.8 \olts (A+) is supplied to the RF Board switch circuitry, Q103 and U103.

through connector J704 and feeds the power control transistor
Q101, the PA module U101, and 20V transient suppressor
DI05. D105 protects the radio from noise spikes and other
overvoltage transients appearing on the input power cable.

3. Check for approximately 7 volts across resistors R401
and R402. If not present, check the pin diodes D104 and
D40l and the conduction path from R40l to the TX

) ) _ switch Q103.
Switched B.6 Volts (SW A+) is supplied to the RF Board

through J704 and J705 and feeds regulators U102, U207, and 4.
U502. U102 supplies 8 Wolts to the transmitter switch, the
synthesizer 5 Volt regulator U203, and the Logic Board (Al)
through J702. U207 supplies 8.3 volts to the synthesizer. U502
supplies 8 volts to the reiver.

Check for an adjustable voltage of 0 to 12 volts on pin
2 of the PA module U101. At maximunowwer, with
Power Set adjustment R111 fully clockwise, pin 2
should be at 12 volts. If not present, check the power
control circuitry: U103, Q101, Q102, and Q104.

Check for 13.6 volts on pin 3 tfe PA modle U101,
and ensure a good mechanical and electrical ground
from the PA module to the bracket and casting.

SERVICE NOTES 5

TRANSMITTER CIRCUIT RECEIVER CIRCUIT

Most transmitter circuit problems can be isolated by check-  1¢ jsolate a receiver circuit problem refer to the Receiver

ing the TX power gains shown in Figure | - RX and TX Blockcircuit Symptoms and Checks chart below.
Diagram. The 40 watt PA Board may be bypassed by placing a

jumper cable between J103 and J102 on the RF Board. The
module U10l is capable of producing 10 watts output. %LVNTHESIZER CIRCUIT

Synthesizer troubleshooting consists of first checking for
the proper DC levels, then determining if the proper waveforms
are present and checking individual modules.

Transmitter DC Measurements

1. First ensure that DPTT is low when the mic PTT is

keyed low.
RECEIVER CIRCUIT SYMPTOMS AND CHECKS
SYMPTOMS CHECKS
 No Audio 1. U502 regulator

. The level and frequency of the first mixer injection frequency

. The level and frequency of the second mixer injection frequency
. Quadrature detector circuit

. Quadrature detector coil tuning

ObhwWwN

» Poor SINAD 1. Consult Figure 1 - RX and TX Block Diagram for RX stage gains and trou-
bleshoot
2. Input cable

3. PIN Diode switch is shorted

» Distorted Audio 1. Both mixer injection frequencies
2. Quadrature detector coil tuning
3. Crystal filter source and load tuning

4. 7503 - 455 kHz ceramic filter

2
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CIRCUIT ANALYSIS TRANSMITTER CIRCUIT
The transmitter consists of a fixed-tuned exciter module, a I " 1[ " 1 l-r —1 l_ " 1 l- ol e

FILTER
Z503

10 Watt PA module, a pin diode switch, a low paksr, a . s
SYNTHESIZER CIRCUIT directional coupler, a power control circuit, and a transmit s Nikze -

i i 1 VOItage SWItCh. ;ﬁ:‘g( H;mp ”LRTFE" 2 AHO DETECTOR
The synthesizer generates all transmit and receive RF fre- l—'l 2 -

guencies. The circuit uses a phase-locked VCO operating on

the actual transmitter frequency (136-153 MHz or 150-174xciter Module =

MHz) during transmit and 45 MHz above the actual receiver ——

frequency during receive. The synthesizer output signal is The Si : ; o s s e
: e Signal Flow Diagram shows the synthesizer driving .

generated directly by the VCO module U201 and buffered b - ; + , i Lhreta e e

0201 to a level of +8 dBm. Thetgnal feeds theeceiver mixer e receiver mixer at +8 dBm and is attenuated by R201 to O

. ... dBm for driving the exciter input. The exciter module A102 o T Low pics
and is attenuated to 0 dBm by R201 to feed the transmitt 9 P @—L| CoURLER |—| = l_ o
exciter module.

)

a
&
a

AX RF AMP
v 501

g
|

H[

RX AUMO
LEVEL
RS13

voL-saw
47053
Jrn7 JToza

%rperates from a switched 8 volt supply. The exciter module T b
bandwidth is sufficiently wide that both the 136-153 MHz and raven '
150-174 MHz bands are allowed. No tuning is required. Both |:e~—|-—““ /i’ R

o SWav

The synthesizer frequency is controlled by the mlcroprocl—nput and output ports operate at 50 ohms impedance. The : — R I J——

i ili i in- . . . . CONTADL x :;G WA 'L SEE
essor on the Logic Board (Al). Frequency stability is maiNgy citer module provides typically 23 dB of gain and 200 mwW ez I’ vieg 2 ,_“’ wien elen

tained by a temperature compensated crystal controlle output power to drive the power amplifier nubel e o 5
oscillator (TCXO) module. The oscillator has a stability-5f
PPM (0.0005%) over the temperature range ofG30 +60C o om

and determines the overall frequency stability of the radio. APower Amplifier Module —

VOLTAGE 200mW

optional high stabilitg:2.5 PPM oscillator module is available. 570 0w - .

10 10w l":! PAMOUYULE l | EXCITER
The PA module U101 requires a drive of 200 mW from the mmuo'_&_ml I_"_L

The VCO output is also buffered by Q203 and Q204 to feegdyciter module to deliver up to 10 Watts power output. The
the divide by 128/129 dual modulus prescaler U205. Thengdule is mounted to the rear heatsink. The PA module output

prescaler feeds the FIN input of the PLL U206. Within U206 grives the 40 Watt PA Board through J103. The power control
the pl’escaled Slgnal is further divided down to 5 kHz to b%ircuit controlssthe PAmodule Output power.

compared with a referencgignal. This reference signal is Figure 1 - Block Diagram
derived from the 12.8 MHz TCXO module U204. U206 divides
the 12.8 MHz TCXO down to the 5 kHz reference frmacy. Power Diode Switch, Low Pass Filter,
o L _ And Directional Coupler U - veo
Divider circuits in U206 are programmed by three inputs BLOCK DIAGRAN et [* s
from the Logic Board (A 1), which are buffered and inverted .
by transistors Q208, Q209, and Q210. The S ENABLE p“'SSioThe output from the 40 Watt PA Board feeds transmit pin o -

- - : . de switch D104 through J102. In transmit, switched 8 volts ADIUST
5 milliseconds) activates swh U202 to allow more rapid . : ) S ' P razs
E:hannel acquisi)tion during channel changes. P is applied through LI02, turning on pin diodes D104 and D401. EouA AN /i‘IV

The DC path is completed through R401 and R402 with the TRE
bias current set at about 40 mA. D104 couples the PA Board /é/' 2
power from J102 to low pass filter A101. D401 provides a RF oo |—

SWITCH

th to ground to protect the receiver input. uz0s

RaDt

+BdBm

Q202 L DPTT
JT02-T

F

TX MOD
Jrn2-

A LOCK DET signal from the PLL goes to the microproc-
essor for processing to prevent transmission when the VCO
not on frequency and to provide an error message to the uskf
During receive, an unlocked synthesizer is indicated by EO
(Error O) in the LCD and by a quickly pulsed alert tone. Th%ra
microprocessor will continually try to reload the frequencyW
information into the PLL until the synthesizer locks. During
transmit, only a slower pulsed alert tone will be heard. Onc
unlocked in transmit, the synthesizer will not be reloaded. Th p— S BUFFER
transmitter PTT must be unkeyed and then rekeyed to attempt L—sf "oz a0 L

Q204 U208

to relock. Power Control Circuit JJ—' ¥ LoCk DErECH
1Vp-p 208 S EMABLE

The low pass filter reduces the harmonic output from the Loor
nsnitter. The low pass filter feeds the directionalipter,

101 and W102. The directional coupler provides a sample of sno J
CONTROL VOLTAGE

gansmitter power for the power control circuit. The coupler HONITOR TEST P,
Qutput feeds the antenna jack J101. B00mipn

L

|

Audio modulation from Audio Board A3 is applied to the o poprvs oz
VCO module through DEVIATION ADJUST potentiometer The power control circuit samples the output power to the FEF 0S¢

R226. VCO TUNE potentiometer R218 adjusts the operating"téNna to maintain a constant power level across the band. bl
. . . o210 5 CLEK/MIC MUTE
frequency range of the VCO by varying a negative bias fro Iso, a thermistor senses the heatsink temperature to throttle o

D202 and D203. the power level down above 7. The circuit controls the
supply voltage to one of the amplifier stages in the PA module
u101.

il

[ﬂ[

204 5 DATA/VOICE MUTE
Jie2-10

Figure 2 - Synthesizer Block Diagram
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