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DESCRIPTION CIRCUIT ANALYSIS

The FMD DACS] Receiver board (CMA-407) is de- RECEIVER FRONT END
signed for operation in the 851 to 870 MHz frequency range.
The board is mounted at the bottom front of the radio frame

An rf signal from the antenna is coupled h the
assembly as shown in Figure 1. d ! upledotig

low-pass filter, antenna switch, and rf band-pass filter FL401
Requlated 8.0 volts i ided I . _to the input of RF amplifier TR401. The output of TR401 is
egulated 8.0 volts Is provided to operate all receively, \hiaq through rf band-pass filter FL402 to the input of

sta_ger;s ;);\ceptl the aludio PAI IC, which operates from thI‘Frst mixer TR402. Front end selectivity is provided by the rf
switched A + (13.6 volts) supply. band-pass filters (FL401 & FL402).

The receiver has Intermediate Frequencies (IF) of 82.2
MHz and 455 kHz. Adjacent channel selectivity is obtained! X/RX INJECTION

by using two band-pass filters: an 82.2 MHz crystal filter
and a 455 kHz ceramic filter. RF injection (384.4 to 435M1Hz) from the synthesizer

VCO is applied to doubler TR403 through TX/RX INJEC-
All of the receiver circuitry except the synthesizer, audiol lON connector J403. The input level B03 will be be-
preamp, and audio PA are mounted on the receiver (R)(y\/een 0.5 and 1.0 milliwatts. DoubleR#03 multlplles the

board (refer to Figure 2). The receiver consists of: TX/RX injection frequency by two to provide an RX injec-
) tion frequency and TX injection frequency. The output of

* Afront end and mixer doubler TR403 is coupled to the input of amplifier 1C401

« An 82.2 MHz first IF, a 455 kHz second IF, and an@nd TR404. The output of amplifier IC401 is filtered by a di-
FM detector electric filter (FL403). This filter is tuned to pass frequencies

in the 768.8-787.8 MHz band-pass range.

« Audio PA
. o The output of amplifier TR404 is filtered by anobpass
TX/RX Injection filter (FL404). This filter is tuned to pass frequencies in the

806-870 MHz band-pass range.
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LBI-38402 PARTS LIST LBI-38402

SYM ART NO. DESCRIPTION
PARTS LIST BOL GE PART NO
SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIFTION
FHD RECEIVER RORED ;‘ié’? B19/5CAADALLIS Cetamin: 0.01 uf 410%, 50 VOCW, temp coef 8 +10%
BLO LA - 447 . .
M523 Eal Eilm: L. EK r I. W, .
IEEVE L es1a Reo3 B19/SROACO2137 | Metal Cilm: 100 ohms +5%, 200 VUTH, L/8W. HLA/SRDACOZABY | Hatal Eilm Thma 45%, 10D vhok. 1/1Gk
chLd BLY/SCRAROGHTZ Polyestor film: 0.1 wF, +LO%, ¢ VDOW. ;‘:gq R3O B1o/SHOACOR44S Hetal film: LOK ahma (%4, LOD VOOW, L/10W.
and
R531. RIGSS i H B b .
c521 RADS B19,SROACOZAEY Hetal Eilm: 220 ohma £5%, 100 VREW, 17109, /ARAAZGIAES Mebal Lilm: 635 uhma 5%, 100 ¥ooH, L/40K
o522 BL4/5CARDO0954 | caramic: 47 oF #5%, SO VICH, temp caef © 130 BHM o i3 B18/SRDACOZARL | Matal film: 1M ohma +4%, 100 vODOW, Lf10W.
. . B33 H1g4: : ; Eilm: 7. 3, 1 .
SYMBOL | GE PART NO. DESCRIPTION oses PLA/SEARDONISE | Ceramle 1000 pF 10V, 50 YUCH. temp cost «3S0 k07 | B19/5RDACOZ485 | Hetal film: 22 ohmn £5%, 100 VIH, 1410 HUPRCOTAEL | Melal £iim 22K nhms g5R, 104 voow, 110K
RalH B19/ SRDACO247 4 Metal film: 1.%K ohms +5%, LOD VDOW, L/10W. e e e e e e VRANSESTORS - - - - - = - -
ud ¥4 ) BLO/SCRARGDOYZ Polyester Film: 0.1 wP $10%, 50 YDOW.
e e ARPRATTORE - - - - - = + = = é';;g Re03 B19/SROACOZ4ER | Hotal €ilm: 220 ohmo +5%, 109 VOUM, L/10W. PHAD HL9/ STCAFDOSSS Gilican, NPN:  Aim ho TOSHIBA 1SCAE04.
40l H1%/SCAADUOHS A Cetamic: ) pb £0.25 pF, S0 VICH, temp coaf § +30 . - Electraletic: 100 up 4208 1§ 4 R4l0 B1d/ SROACO214? Hetal Eilm: 100 whas +5%, 200 VOOH, 1/EW. 02 A9/ STOARND 288 Sildcon, WPH: sim Lu NEC 2803356,
BRL. thiu - R4ll B19/SROACOZAS ). Hetal Film: 7.3K ohma +5%, 100 WOOH, 1/10W. .T.’l:m’
C402 DL/ SAASG0ETY | Cetwmicr 100 pR o #5W, 50 VDO, temp wuef 0 ¢ 530 . e " i lm: ;
hru ! Fri B v oweeld 0 30 RéLy BLU/SROACO2L3T | Metal Eilm: 100 ohms 5%, 209 ¥OOH, Li6W. TR BL9/54ChuQul8Y | SBillwed, WPN: saim kn NEC ZACIIST.
409 LEEN B19/ BEEADO GETT Electrulytic: 47 uf £204, 16 ¥OeW. )
R415 B19/SROACOZAAL | Mekal £ilm: 0 obma, 1/LOW. TR40S B/ ITARGOOOS3 #llisen, WEW: sim bo TUSHIHA J5ALOMO-Y,
. . . €532 B/ SCRAROOOTE : Eilm: 0.4 wP $10%, S0 YDOW, :
c4l2 E19/SUAALOOES S g;;!'"k- 3 pP £0.25 pF. B0 VDCW, temp casf 0 +18 / Frlyenter £ilm e RiLE BL9/SRDACO2474 | Metal film: +.7E ohms tY%, LOD Y¥ECW, 1/10W, HA06 ELS/STDABOOOSA | #ilicon, NBM: sim Lo NEG 15D50G.
- (kL | B1%/5CERDOGATY Elmstrolytic: +f uF 20, LE VOOH, .
" . e Ra17 B19/SROMCOZ4T4 | Metal Eilm: L.5K ohms +$%, LO0 voow, 17100, TRE0L ELO/STARRDOLOS | Silicon, NEW: sim to HITARHI 2SC26208.
[+ Bl13/SCRANNITSE Cevdinie: 10a% pF +1DE, S54G VoW, ftemp coef +350 2535 BLY/SCRAINL1LS Caramic: .01 uf 210%, 50 ¥DOW, temp casf 0 L1DW . and
-1000 BEM. a3 P el : t R418 Bl SHDACO2137 | Metal Eilm: 68 okms +8%, 260 VOOW, L/8W. hn2
- : 53s H
4 B1%{SCARDODAS Ceramic:  LOO pF +5%, S0 YDGW, tomp caef o + 30 2:3" BL3/SCRMRO0TZ Folysster film: 0.1 uF £104. 50 vDeW. Rl B19/SADACOZ137 | Metal Eilm:® 10D ohms £5%, 200 ¢0oK, L/BW. TRAOS MLE/STOAECDOSE | Eilinam. HEN: oim to REC 25DS9E.
BT, . . !
and
o8t RA2D BLY/SROATO247L | Metal Ellw: 470 ohws #5%, LU0 vooWw, L/10W, H504
T4ls AT B¢ 5 ig: .
(RORADOLLS g, 000 BT+, 5O VDGR, temp enaf +350 csan B15/SCBMILAT] | Ceramic: 0.0LS uF +10%, S0 YICW, temp canf +10%. and _
; . _ T [ e e Y N (N N (PSSR, CHUSTAL
c416 BI9/SCAAUDOYEY | Cetdulc! 1A Bl 45%, 50 VDOW, temp voef 0 4 30 G339 B13/5GARROLOT2 foramioi D047 uF +BD IR, 50 VOGH. teny coef R422 B19/5HUAC02612 | Matal Eilm: L2 ohms +5%, LDO VDCH, L/10W.
PEK . - i K501 F : PY4ER_B55 HHz: 27-1.
RA21 B19/SADRCOZ456 | Meral film: 6.8K ohms £5%. L00 VDGW, 1/108. * BLS/EKHAADATEL | crysral ¥t ARIT-1
w417 Bid/bCRADBCSST | cvamic: ¢ pF 40.5 pF, SO VOOW, oaf 0 #30 .
S proan-a temp cosf O % m e e e e e DOMEE - - - - - - - - RA24 AL SRDAGD2542 | Metal Eilm: 620 ohme £3%, 100 voeow, s/aew. 0 |} | . . BGCRETE - . - . o
are HL3/50ARDD0BIS | Crramic: 100 GF ¢5%, 50 VRGN, bomp soef ¥ +30 GRAmL | alfsriaoparse | Siiieon, fasb regovery 12 diodes i vathuds R2s | Bi3/SRDAGDIZOL | Meral filmi 4.7 shns (3%, 200 VOOR. /3. x8501-1 [ 819/5800FU000L | Grpakal dnckeh; sim bo HAKUTO TBILE-UOL,
as ) 3
e RA2E RANL-2
L] EL9/SCARBNOASEY g;r;:;;c: 3 opr #0.2% pF, D VOOK, kemp comf 0 | |}V FILTERE — - - - - - « - « - Ra2? EL9fSRDACD2E7% Hetal Pilm: 56 ohms £5%, 100 VIGH, L/10H.
a2z BLa/SeARN0929 | Ceramic: 100 EP 5%, 50 VDOH, temp el O & 30 :k;ol BL9/GHMABOODLS | Dielactric BF £ilter. XL BLS/SHOAC0213T | Matal £ilm: LOU ohma +5%, 200 VOOK, L/9W.
g:‘% RS PLADZ R434 BLA/SROACO244E | Maktal Eilm: LK oloe #54, 100 wook. L/10W.
R435 DL3/SEDACO2451 | Metal f£ilm: 2.2 ohme 5%, 100 VDCR, 1/10W.
1474 BL%f5 CARDDD %G1 Ceramici 4 pE #0.25 pp, 50 VOOH, tamp coef O 4 EL403 ELI/SNRRRODD1E | Dielectrle RF filtex. / o " e !
A PPH. PFLAD 4 B9/ SNEATGODLT RF Ellter: BPF BO6-B7T0 MMz R43% BLl3/SRORCOILTL Hetal Eilm: " 47D chmsx +5%, 100 YDOW, 1/10W.
’ : and
caze BB/ SCAADONE 3T tecamin: - .
o {3rRR greamic:  LRD PE 4b%, 80 VIGH, temp aoof 0 £30 FL50Y B19/64HARICTED | erratal Filter: £=82,2Ha : HPa¥-2. 437
useer FLAGE B19/SNHAAPG2Z51 | Ceramic £iltar: 455 K#2: nim ho HUBATA SFHASSG. Ra32 BLO/SAUACO2¢12 | Matal Eilm: 12 ahwa |38, 100 VDON. 1/20W.
2421 REG/OUARDCONE] | Carmmin: 4 pF 40,26 pF, 50 VICH. tomp comf O + . HLS/BNRAADOL44 | Coramic Eiltec: 455 Xz, aim to MIRATA R43% BLS/SROACOZ45L | Metal Eilm: 2.26 shma +5%, L0D viow, 1/10W,
0 oee, : :
Sry45LELD. RE0L BL3/SADRTOT458 | Metal Eilm: 6.BE shms +5%, 100 Y4GHL. 1/10M.
CalEy HLOfSCORADOARLY Ceramiv:  1GG pre 45%, BO YDOW, kemp casl D 430 and
theu BPH_ REO2
aann © - - - - - - LNTRGRRTED CIRCUITE - - - - — - -
. . ) RS0 B3/ SANAT02481 Hetal Ellm: 15K ohoes £5%, 100 YOOW, 1/10W.
cass DS/ SCARDOLLEA | Gesmmic: 3000 p¥ €10, 50 VDN, tamp worf +550 140l BL2/SDARADNLSY | Ginesr, RF Amplifier; slo bta NES wBel486C.
-10040 Bey K304 BLY/SRDACOZ4TE Hetal Eilm: 4.TE ohms £3%, 100 VDOK, 1/10W.
- ICE0L BL9/SDARNUDDZ S Lingar. Positive Vnltage Hegulaloc: sim bo NJRS
434 BLU/SCARODOTLS Ceramiz: 100 pF =54, 50 VDLW, temp coaf 0 630 NINTRKHOON . E505 B19/BROACOZ44E Hetal Eilm: 1K ohms 15%, 100 VDOW, 1/20W.
E‘;g;‘ FEY. Les02 BLI/SODAAON074 | Linear, IF Bwgliflee & Detectar; sim tc MOTOROLA REOG BL4/SRDACOZ14Y | Matal Eilm: 100 ohms £5%, 200 vLoW, L/8W,
HCi3s90,
. . S R50Y B13/SROACOZ46E Matal Eilm: 321 ohus +5%, 100 VDCH, 1/10W.
4EGL BlY/SCARDONGET ré--nz-r;n;;c. 4 pf 40.25 pP, 50 YW, temp coof O ot [O503 Bl49/5DAARCD2I] Linear, Awndlo amplifier; sim Lo WEC wprll?3gnz.
} kS0& B4/ SADACO21 ) Metal bilm: 10D ohma +5%, 100 UDCW, 1/8W.
a0z H19/ GCAADDLLLY fnramic: 0,00 uE 318, 50 VOCH, temp soef 0 riDB. e e e e s oo oa - OOMNECTORS - - - - e - - - REDE 019/ SROMCN? 478 Metal Eilm: 4. 7E olwns PS%, 10D YDCW, L/10W.
e B9/ SCAATIDNAG] Gerdnici 4 pF A0.25 PF, 50 ¥DCW, temp ouef 0 x Jan1 B19/5a0A%00009 | conmecter, RF; eim to TATEG UNF—sD1X-U2. K510 BLA/SRDACOZA46 | Metal Film: 1K ohms £5%. 100 VoUW, 1/10W.
) thra
) ) 1103 R511 B14/SROACD2445 | Metal film: 10K ohms 5%, 100 YDOW, L/1DW.
a0d B9/ SCARDOOES S cmramic: 3 pF o #0.25 pF, 50 WUCW, temp coef a4 #30
oM. e BLS/SIMAVADLLT | Commester; § pin; 4im £e SMK CHEI1S03-5L60. R512 B19/SROAC02450 | Metal Ellw:  2.3K whms €54, 100 VUG, 1/10W,
~hay R19/)SCRARNGOTZ Fulyesktor Eilm: 0.4 uF, +10, 53 VDOH. 1502 ELGISJW&WJUMQ Cotnestar: 3 pia: 9im ho SMK W-PS1eZ51 LEVE] B19/5RDACOZAT L Hatal film: 1.5K olirz +5%, 100D VDCH, LfS10W,
[0 ElU/SCRATOLING cecamic; 0.0l uF r3%, 50 YDUW, tamp coeE O (10, R514 B1%/5ROACIZ4TS Helal Eilm: 4.7H ohms £5R, 1LDD UDEW, 1730,
theu
C508 e R515 B19/5RDACOI445 | Metal £ilm: 1O ohms +5%, 100 VOOW, L/LDH.
e B1/5CRARINNT S volyeste: Lilm: 0.1 uf, +10%, 50 VDCH. It':?—}, 815/ 5LAALOOONOA coil, RP. R514 B19/SRDACOZ4EL | Netal Eilm: 3.3H ohm= £5%, 100 UDGH, 1/00W,
aslo B18/5caAD008s2 | Ceramic: 1 pE 30,25 pE, 50 VI, temp coef O 4 Ls83 517 B19/5RDACO245] | ketal Eilm: 1.2K obma (Sh, 100 VDOW, 1/10W.
50 PRM. . . )
L5604 B13/ FLIRAODLED Coik, H¥: aim te TAIYTU-VUCEN LALDIVRRZZH, RES1E B1%/SRDACOZ4E5 Hetdl Eifm: 220 ohms 5%, 100 YROW, 17108,
oyl D19/ SCAAMDLLLES | Ceramle: 6.01 uP +10%, 50 YOOH, temp vosf § L0t L505 B19/5LERLODOOR | @nil, mF. K519 BY%/SRDACCZ137 | Matal fiim: 100 ohme +5%, 208 VOCH, 1/EW.
we 1 BL9/5CRADGL LS framin: [ [U00 PF Lok, 5D UDAK, bLamp coef 4380 1306 BL9/5LARLOOGO4 | cuil, mE. RS20 B1%/5KUACO249% | Metal film: 47K obms $5%, LOO WDOW, 1/10M,
cE1d BLA/SUARLOO 545 Cucumic: 53 pF 5%, 50 VDCW, tewp cosE 9 +30 e BLUGE - - -~ 5231 Bi?/SRDACO24TE | Metal filu: 49K ubma $54, 100 VOCH. 1/108.
FEM. R5Z2
) ) PacL
05? ELO/SCARDOO 3560 Ceramic: 15 pP 453%, S0 VDCW, temp cosf O (30 PPM EL3/ SCLICODST A5R3 ELl4/SRDACI 2444 Hetal film: 1B ohme +4%, LOD VDOW, 1/10K.
an
cals - 4 4 - - - - - - — REBIETURE - - - R, 524 B9/ BRDACH 222 Metal £ilm: 2.7 ohms £5%. 200 VDO, 1/4w,
- h thru
cslg BLU/BCRARDDOT? | ¥olyester film: 0.1 uF, +10%, 50 YOOH, a1, BLS/EROARIILEE | Metal #1lm: 3.3E chna +5%, 100 VGUR, 1/10W. a5zl
R402 BLO/SROAGOZ474 | Metal Film: 1.5K ohme 459, 100 VOCW, 17104, R32E BLA/SRDACOZASS | Melal film: 220 ahms (34, 100 VDW, L/10k,

*COMPOMENTS ADDED, DELETER OR CHANGED 8Y PRODUCTION CHANGES,
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Figure 2 - Receiver Block Diagram
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Figure 1 - Receiver Board Location

FIRST MIXER SECOND IF AND DETECTOR

The first mixer uses a transistor (TR402) as the active The output of the second mixer is coupled to tkepsie
device. This transistor mixer provides higbwer gain and ceramic filter FL502which provides the 455 kHz selectiv-
an output relatively free of intermodulation products. ity. The output of the ceramic filter is coupled to the base of

IF amplifier transistor TR503. This transistor provides limit-

In the mixer stage, rf from thfeont-end dielectric filter ing for the 455 kHz IF signal (1.4 Vp-p) to prevent high
is applied to one input of the mixer. Injection voltage fromlevel overloading of 1C502 (Limited/FM Detector, Noise
the multiplier stages is applied to the other input of theAmplifier).
mixer. The 82.2 MHz mixer first IF output signal is coupled
from the output of TR402 through an impedance matching 1C502 and associated circuitry provide an IF amplifier
network (L501 and C501) to a four-pole crystal filter con-and FM detector. The 455 kHz IF input is applied to pin 18.
sisting of FL501-1 and FL501-2.

The 455 kHz IF signal is amplified and applied to seven-
pole ceramic filter FL503, which provides the 455 kHz se-
lectivity. The output of the 455 kHz filter is re-applied to

; ; ; IC502-5. The second IF signal is amplified and limited. In-
The highly selective crystal filters FL501-1 andblil-2 ) - S
provide the first portion of the receiver IF selectivity. Theductor L506 shifts the IF signal by 90 and applies it to the

output to the filters is coupled through an impedance-matc 'f-‘teT”a' FM detgctor. The F.M detector compares th_e shifted
ing network consisting of inductor L508apaciors C504 F signal to the internal IF signal to recover the audio modu-

and C507 and resistor R502 to the second mixer TR501. ation. The audio output of IC502 is applied to the System
Control board (A801).

FIRST IF

SECOND MIXER AUDIO CIRCUITS
Second mixer TR501 and associated circuitry provide

the second oscillator and second mixer. Received audio (RX OUT) from the FM detector is ap-

plied to the input of audio pre-amplifier IC601-6 on the Sys-

The 82.2 MHz IE inbut is applied to TR501 base and€M Control board A801. Th_e_audio is then applied to audio
mixed with an SZZ 655I hal;zlfregge:ncy supplied bystal gate 1C603-13 and pre-amplifier IC601-6 to the volume con-

oscillator X501. Inductor L505 sets the frequency of X501. trol and squeich con_trol of I_C605' The audio output from the
volume control IC is applied to the deemphasisvaoek

R529 to R531, capacitor C535, C538. This enables audio
amplifier IC503 which provides up to four watts of audio
output power input to a 16-ohm speaker.




