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DESCRIPTION SYNTHESIZER

The frequency synthesizer generates the transmitter Synthesizer IC201 (Figure 3) consists of a Program-
output frequency and the receiver first mixer injectionmable R counter, phase detector, and programmable
frequency. The synthesizer board (CMG-1 85) mounty CO dividers (N and A).
in the top section of the frame assembly as shown in \hen the microcontroller desires to change transmit
Figure 1. or receive frequencies, new frequency data is received

on the CLOCK, DATA, and ENABLE lines. The synthe-
CIRCUIT ANALYSIS sizer immediately begins generating the new frequency.

The frquency synthesjzer circuit (Figure 2 . and The serial data (DATA line) sets the internal VCO di-
schematic diagram) consists of reference oscillatog;yerg which determines the VCO frequency. The refer-
XU201, synthesizer chip IC201, dual-modulus prescalefnce ogcillator frequency applied to the programmable

IC204, RX and Tx Voltage Controlled Oscillators \qterence oscillator divider (R counter) is divided down
(VCOs) TR203 and TR209, a loop filter and associated, 5 ower frequency determined by the input data. The

circurtry. lower frequency output is applied to the internal phase

REFERENCE OSCILLATOR detector. The phase detector compares this signal with
) the output of the internal programmable VCO dividers.

Reference osqllator XU201 operates at a frequen_cy[-he output of the programmable VCO dividers is a

of 13.2 MHz and is temperature compensated to providg,nction of the rf frequency which is divided down by

a frequency stability o£1.5 ppm. Voltage for the oscil- he qual-modulus prescaler and the programmable VCO

lator is supplied by 9-volt regulator IC209 and 4-volt 4 iders.

Zener diode CD201. The oscillator output is applied to

synthesizer chip 1C201 -2.
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Figure 2 - Synthesizer Block Diagram

Figure 1 - Synthesizer Location (Top View)
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Figure 3 - Synthesizer IC201

When operating on the correct frequency, the inputs t©OC OFFSET AND HIGH-CURRENT
the phase detector are identical and the output voltage of “BU FEERS
phase detector is constant. Under these conditions, the VCO
is stapilized and Iocked on frequency. If thg compared fre- DC offset buffers TR201, TR202, and CD202 (see sche-
quencies (phases) differ, an error voltage is gengrgted .apﬁjatic diagram) receive the error voltage from the equalizer
applied to the VCO through the frequency-acquisition cir-

; . . and increase this level by 1.8 Vdc to extend the operating
cuit, causing the Phase-Lock Loop (PLL) to acquire the Ne%ange of the high-current buffers. When the PLL is off fre-
frequency.

guency due to a channel change or frequency drift, the error
. . voltage from the synthesizer (APD OUT) rises or falls turn-
. The I.‘OCK DETE.CT (LD) line provides the PLI.‘ status ing TR201 on or off. Transistor TR201 controls the dc offset
information to the mlcrocontro!ler. When the PLL is out Ofbuﬁer (TR202 and CD202). Resistors R206, R208, and
lock, the LO.CK .DETECT line is low. When locked on fre- R209 provide a high-current, rapid-charge path between the
quency, the line is high. + 9 volt supply and C206 and C208. Transistor TR202 and
CD202 provide a rapid discharge path for the capacitors.
EQUALIZER
As the error voltage decreases, transistors TR201 and
The equalizer (see schematic diagram) consisting ofR202 turn on completing a discharge path for C206 thru
IC202-A, R21 8, R21 9, and C220, receives transmit audi€208 through bilateral switches IC203. When the error volt-
from LOOP MOD adjust RvV201 and provides the requiredage goes positive TR201, TR202, and CD202 are turned off,
audio level. The output of the equalizer (LOOP MOD) isallowing C206 thru C208 to charge through R206. IC203 is
summed with the output signal from the phase detectdurned on for 15 milliseconds when a channel is changed.
(BIAS) by adder 1C202-B

VCOs allows rapid independent selection of transmit and re-
ceive frequencies across the frequency split.
The loop filter (see schematic diagram) consists of R207
thru R209 and C206 thru C208. This filter controls the bandFrequency Seament Selector
width and stability of the synthesizer loop.

LOOP FILTER

The frequency segment selector switches capacitance in
Bilateral switch IC203 is controlled by the 4 mi”isecond, gand out of the TX VCO tank circuit to select the frequency Seg_
volt channel change (CH. CHANGE) pulse. When the channghent containing the channel. The frequency segment selector
change pulse is present, the bilateral switch shorts out the lowgnsists of TR207, TR208, and CD208 and operates under
pass filter, increasing the loop bandwidth to achieve the 4 mikontrol of the microcontroller through transistor TR706. Ca-
lisecond channel acquisition time required for dual-prioritypacitor C243 is selected or deselected for operation in a given
scan. segment. Table 1 identifies the circuit conditions and capacitor

i ] _used for selection of each segment.
The low-pass filter removes noise and other extraneous sig-

nals Internal to the synthesizer chip. The output of the filter is
applied to the varicaps in the transmit and receive VCOs to ad-
just or correct the VCO frequency.

Table 1 - Frequency Segment Selection

SEGMENT GROUNDED

RESISTOR

FREQUENCY | TRANSISTOR
SPLIT (MHZ) | TR207 TR208|

PIN DIODE
CD208

GROUNDED
CAPACITOR

RECEIVE VCO 1

Tx: 806-825 NONE

RX: 851-870

ON OFF ON C243

The receiver VCO (see schematic diagram) consists ofja R232

low-noise JFET oscillator (TR203) followed by high-gain buff-
er IC206. This buffer prevents external loading and improves
power gain.

Tx: 851-870
RX: 851-870

OFF ON OFF NONE

Reverse bias to turn PIN diode CD208 off is provided by
the + 8 volt filtered supply through resistor R240. Forward bias
The VCO is a Colpitts oscillator with varactor C225 andfor the diode and power for the switching transistors is pro-
L203 forming the tank circuit. Variable capacitor CV201 al-vided by the + 8volt source through resistor R241.
lows manual adjustment of the VCO across the frequency split.

The VCO operates over a frequency range of 384.4 to 393.9 When segment "1" is selected, transistor TR207 is turned
MHz. on and transistor TR208 is turned off. PIN diode CD208 is for-

ward biased causing it to turn on. This effectively places a
The VCO switches on and off under control of the DPTTshort across capacitor C244 and ac grounds C243 in the Tx
line. When the DPTT line is low, the receiver VCO is turned orVCO.
(TR204 is off and TR205 is on). Buffer IC206 provides a typi-

cal output of +5 dBm. When segment "2" is selected, transistor TR208 is turned
on and TR207 is turned off. Diode CD208 is reverse biased
causing it to turn off. L206 presents a high impedance to rf fre-
guencies and the anode of CD208 is near dc ground and not at

ac ground.

TRANSMIT VCO

The transmit VCO (TR209) is basically the same as the r
ceiver VCO. The wide band VCO allows frequency separation
of 45 MHz as determined by the band-split of the radio (806YCO CHARACTERISTICS
825 MHz or 851-870 MHz). The varactor in conjunction with
the frequency segment selector circuitry (TR207, TR208, and The synthesizer has two VCOs, the frequency of which is
PIN diode CD208) provides a voltage controlled adjustmerndirectly related to a control voltage generated by the synthe-
range that extends across the entire frequency split. sizer circuitry and must remain within specified limits for the
synthesizer to function properly. The RX VCO typically will
The VCO operates over frequency ranges of 403-41 2iBcrease in frequency about 9.5 MHz when the control voltage
MHz and 425.5-435.0 MHz. Buffer 1C207 provides a typicalmoves from its lower limit to its upper limit. The TX VCO
output of + 5 dBm. Transmit audio is applied to modulatiormoves about 9.5 MHz on each split respectively for the same
adjustment control RV202 (VCO MOD ADJ). Deviation is setsituation.
for 3.75 kHz (3.0 kHz NPSPAC).

The TX VCO control switch TR210 turns the Transmit
VCO on when DPTT is high (TR210 is on). The use of two
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FEEDBACK BUFFERS MODULATION LEVEL CONTROL

The RX injection and TX injection voltage output from the = The modulation level control circuit automatically sets the
RX VCO and Tx VCO are supplied to the buffer and to thelfX Audio level applied to the transmit VCO modulator
feedback buffer. Buffer 1IC208 provides typical output of + 2CD207, depending on the setting of VCO MOD ADJ control
dBm to Tx/RX INJECTION P201. Feedback buffer is providedRV202. The modulation level control circuit consists of R231,
by IC204 and the output applied to dual-modulus prescald®232, and TR206.

IC202.
Modulation level is controlled by turning transistor switch

TR206 on or off (under control of IC706), which adds (or re-
moves) attenuator R232 to the circuit. Resistors R231 and
LRZBZ form an adjustable voltage divider used to change the
gmdulation level as required.

DUAL-MODULUS PRESCALER

The dual-modulus prescaler (IC204) completes the PL
feedback path from the synthesizer to loop filter, to the VCO
and feedback buffer, and then back to the synthesizer through
the prescaler. The prescaler divides the VCO frequency by 128
or 129 under control of N counter in the synthesizer IC.

The output of the prescaler is applied to the synthesizer
where it is divided down to 6.25 kHz by an internal N and A
counter and compared in frequency and phase with the divided
frequency from the reference oscillator. The result of this com-
parison Is the error voltage used to maintain frequency lock.
The divide by N and A counters are controlled by data received
from the microcontroller. Depending on the operating fre-
guency, the dc voltage at TP201 should be within the range of
3.5 and 7.5 Vdc when the PLL is locked.
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SYNTHESIZER

REF 0SC FREQ. SYNTHESIZER ADDER CURRENT BUFFER LOOP FILTER _RXVCO __BUFFER__
C CH. CHANGE ) 4 1c203
(+ov ) J201 RS MC140663CP
( +av )
J’_ R206 -
cD201 #C205 330 1;3
0.047 2pka 1
THZ483 1 32201 ,J; u :EWM'} T #C230 ZISCDHQZu??sz
X201 #c201 3 sz - caus | s, ol 18203 .
0.047p o 470p h #C234
DC " #czz? ]
’ 1 1 L202 oo D ucz29 1000p
GND IC202 - B ¥R207 #R209
?7 0. 22|.| |5p
GND -7 ,J; 5| 19 /;l; ; M5223L v £l ) ¥c233 |3
GND VDD VDD SR202 #TR201 2L sepaps R208 _L J_ #czzaﬂ_ s €232 3p ™ Ve ﬁﬁ%gg #RZ30
our [ 0SC 100K 258624 fz 155184 BAKS = En  out
-0h 4 #czzs 2
N app 1 . c206 Tcooal T /J; GND #R228
out Fi P 04710, L204 Lupoos 1
6 #TR202 HC223 #cnzm #(2226 CD205 #R224 0.22p 357
i = 25B624 1000p w201 15597 47K
LOCK DETECT 9l ock #R203 12 5 77
J201 DETECT 100K A0nk111 £ 4R226 IC206
AN ['68 UPC16766
CLOCK ™ ock
J201 (_ Bis } ’:Dﬂgﬂﬁ = c207
DATA 12 1 "1 #TR205 BUFFER ATT_ _LPF
DATA .
J201 = oscls | 253308
(— e }—o— 3 enagLle OUT X PRESCALER cp203 _FEEDBACKBUFFER (v )
Upo CHARGEM ¥ HZ382
#R211 L HC217 L #C258
FS OUT | 1000p
220K 1000p STR204 [
18 SROUT
T 253308 Roas |ﬁ_ 7
#C209 #R245 #R247 2 1 Ycc Voo
100p ’J; 4_“#(:213 A —st ""‘""fm_"‘“Hl_ ouT
15 CR FIN 1I]l][lp BC257 GHND
sc210L mefe e o }J?JJ?/JHJ?
7 aln Conv ) i5d5
p IC208
vss vss #R235 TXVCO
#5{%11(2 PPCA676G 22K —_— t—lly, BUFER UPC1656C  #R219 #posq
1C204 - AC271 150 150
MC12018P —+ #C250
#R213 IC201 sczan L 10K Trong | 1000p 1 co2n
1.8K MC145150P 1000p L205 25K125 237 HzZ382
0.22)
MOD LEVEL CONTROL frr) #C255
_EQUALIZER §c246 HC247 gpo37  pffC2A0 §—yj000p
VCO MOD CV202 15p(u.J) 47K b
1201 TX MOD ADS h n J_
C23 #R242 HR244
1201 HR231 Rv202 1 T 2 33
CH. CHANGE 00 C i CD209
00 i - 1SV202 cans
CLOCK 220 o 11-_ #(:122410 R cnzm 1000p #R243
DATA 80 LOUPMOD| 3 #R217 110471 ’ 1uu
ADJ 22K i #TR206 WCD207
ENABLE 0 F219 1M 25C3398 - SV202
LOCK DETECT | 60 RV201 o419 | AA——g 1IC202. A #C238 UPC16766G
10K 22|.I M5223L 1000p L ycon3 1 #TR210
TX MOD 50 |((vav ) T q | 25C3398
TALK THROUGH | 4 03 el #R218 (" oopmop ) ( +8v ) T 52202?1 ¥
DPTT 30 22K c222 J#R253 253398 [ 4k us —ZVREGULATOR @ 8V REGULATOR [FIL TER
SWAs 20 100p TALK THROUGH 110K - H) 1| #TR208 #CD208 Fhc244 #C251 HC252 IC209 y
preés o _ﬁ;—7|7 201 S | 2sc33es HSR277 p 0.047p 100p ANG541 vooes  HTRZT
A 10 K g #C242 i o 1 N 5 |1600p 25D59% .
T#R222 0.047p #R240 | sR2Z41 #C245 { sz ) ”T +—e-( +8v )
100 2 1K 1K 1000p _]_ + _L 1 1
e . #C270
#R220 01 2 100p
e (v ) H 265,75 r77 #Ro42 |+
#C264 100y 330 #C260
25C3398 INCLUDES @ 1000p (18w 1000p
TWO RESISTORS ~HOIES. - C267 #C268
AS BELOW "4 IDENTIFIES "CHIP" COMPONENTS FREQ. SEGMENT SELECT 70, 16000
¢ (EXAMPLE #C201) WHICH ARE LOCATED
10K ON THE SOLDER SIDE OF THE BOARD. SCHEMATIC DIAGRAM
B
ALL RESISTORS ARE 1/10 WATT UNLESS OTHERVASE SPECIFIED. SYNTHESIZER
RESISTOR VALUES IN I UNLESS FOLLOWED BY MULTIPLIER K OR M.
10K CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER p OR p. DDOO-CMG-185
E INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR .

RC - 7489



PARTS LIST
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PARTS LIST
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ISSUE1
SYMBOL PART NO. DESCRIPTION
-- CAPACITORS --

201 B19/SCAADOLLIL Ceramic: 0.047 uF 410K, 25 VDCW.

and

czo2

203 E19/SCEAADLAZYE Electrolybic: 470 oF 4208, 14 vigw.

cu0s B13/50AADO1131 Cecamic: 0.047 uF +10K, 2% VDCH.

o206 E19/SCRAROOEID Meballized piastic: 0.047 wF +5%, 50 Vpew.

cao? EL9/SCRAHOOOEE Mecallized plastig: 1 wF +19%, 200 YOOW.

c708 El8/SCRAADOELTY Metallized piaetie: 0.1 uwF »5%, 50 VDOW.

cz09 BL9/SCAADATELY Ceramic: 100 pP #5%, 50 VDOW, tamp coef 0 £33
Fer.

czlo B13/5CRADO10ED Ceramic: €80 pi' +5%, 50 VDO, temp coef 4250
-1000 PEAM.

c211 B19/SCAATOLLSY Ceramic: 1600 pF +10, 50 VOOW, temp coef +350
-1000 PPN,

calz B14/SCAADOLLE] Ceramiz: ©.047 uf +l0%, 25 wDOW,

czia B13/5CRADMLISS Ceramic: 1600 pF +l0W, 50 YOOW, temp coef +350

and -1000 FFA.

c214

o215 B1%/ SOARTIODESS Ceramis: 3 pF 10,25 pF, 50 VDOM, temp coef @ +30
PEN.

CZIlE 519/ 5CRADDI 154 teramic: 1000 pF +10%, 50 VODOW, temp cosf $350

thru -1000 PEM.

cile

¢l Bl%/ECEACOLIZS Tantalum: 2.2 wf £lo%, 25 VDo

CZI0 B13/ECRRAOOAEE Hetallized plastic: 0.4T7 uF 45%. 50 WhoW,

€211 B13/ECERROLEZT Electrolytie: Llo0 uP +20%, 14 YDOW.

and

c:lz

€223 B19/SCRADID11S4 Ceramic: 1000 pF +l0%, 50 YDOW. temp coel +350
=1000 PEN.

£215 810/ 5CAADODIES Ceramic: 1% pF +5%, 50 YDOW, temp coef 0 230 PEM

c2e? B15/ SCARTOUISS Ceramies: 10 pF +%.5 pf. 50 YDOMN. temp coel G £30
PPH.

C2ZE Bl5/SCAATHIDISE Ceramic: & pF £9.25 pF, 50 VDOW, temp coef G 30

and PEH.

a1en

ciio B19/5CAADOLLEA ceramis: 1000 pFo+le%, 50 YIOW. temp coef «350
-1000 FEN.

Q231 B19/5CAATIOL131 Ceramic: 0,047 uF +10%, 25 VIOM.

=3 BLY/SCAADOOESZ Ceramic: 1 pF +0.15 pF, 50 VDCH, ilemp coel 0 #30
PPN,

[nrkX) B1%/ECARDODESE Ceramic: 3 pF +0.25 pF, 50 VDOW, temp coef 0 +30
PEM.

o234 B1%/ECRATLIE 4 Ceramie: 1000 $F +10%, 50 YDCW, temp csef +380

ang —10DD PEN.

{248

£237 819/ SCANTIOOES 2 teramic: 1 pF +0.75 pF, 50 VDOW, tamp coef 0 430
EPM.

CI131E B19/5CARDOLLES Ceramic: 1000 pF +10%, B3 YDeW, temp coef 4153
-L00D BEM.

CI4D 219/ SCRATIOC SEE Seramic: 12 pF 15%, 50 YDOW, temp coef 0 +20 PEM

o4l B15/5CAADO1154 Caramic: 1000 pF i10%, 50 YOCH, Lemp coel +350
—iP00 EVM.

iz B13/FCARDOL1LAL ceramic: 0,047 uF 10%, 5 YROH.

@nds B19/SCARDODEEL Ceramiv: 4 pF #0.15 pF, 50 VDOW, temp cocf ¢ £30
3]

oIdd 115/ SCARDODEST Ceramic: 1 pF +0.%5 pF, 50 ¥DOW, Lemp coef 0 30
P

oxds R1G/SCARDOLIS 4 Ceramic: 10G0 pF +10%, 3D ¥DOW,. temp coel +350

-1000 PPN

FCOMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHAMNGES

SYMBOL PART NO. DESCRIPTION

c247 B19/5CAADOL423 Ceramic: 1§ pF +5%, S0 VDCW, temp coef -750 +120
PEM.

C248 B19/SCAADODSSE Ceramic: 5 pF #0.25 pF, 50 VOOW, temp coef 0 30

and EEM,

249

250 B19/5CAADD1L54 Cevamic: 1000 pF +I0%, 50 VDCW, temp coef +350
1000 PPM.

<251 E19/5CAADDLL3L Ceramic: 0.G47 uF +10%, 25 VDCW,

c252 B19/5CAADDOS3S Ceramic: 3BC pF +5%, 50 VDCW, temp coef O +30
PPM.

253 B1$/5CAADDOBS2 Ceramic: I pF 40.25 pF, 50 VDCW, temp coef 0 230
PEM.

254 B19/5CAADDO853 Ceramic: 3 pF $0.25 pP, 50 VDCW, temp coef G 430
PEM.

€355 813/5CAADD1154 Ceramic: 1000 pF 310%, SO VDCW, temp coef +350

thru -1000 FEM.

<259

€260 B12/5CRADDO62 Ceramic: £ pF 0.5 pF, 50 VDCW, temp coef 0 330
PPM.

<261 B19/SCAADNOOAS Ceramic: 2 pF #0.2% pF, 50 VDCW, temp coef 0 &30
FPM.

€262 E19/SCAANOOS62Z Ceramic: & pF #0.5 pF. 50 VDCW. temp coef & #30
PPM.

C263 B13/SCRAAQCBLT Metallized plastic: 0.1 uF +5%, 50 VDOW.

c264 B13/SCRADOLL54 Ceramic: 1000 pF +10%, 50 VDCW, temp coef +350
-1000 PPM.

c285 ELl9/5CEAAQ1B27 Electrolytic: 100 uF #20, 1§ VDCHW.

[¥2 11 B19/5CAARA1LS4 Ceramic: 1000 pF £10%, 50 VDOW, temp coef +350
-1000 PPH.

267 B13/SCEARDIRZY Electrolytic: 470 uf 220%, 16 VDEW,

c268 B19/5CAADO1154 Ceramic: 1060 pF +#108, 50 VDCW, temp ocosf +350

and =-1000 PPK .

c269

£270 B13/5CAADOO839 Ceramic: 100 pF +5%, 50 VDCW, temp caef O +30

€271 B19/5CRADO11%54 Ceramic: 1000 pF +10%, 50 VDCW, temp coef +350

theu -1000 PEM.

€273

DIODES.

ap201 B13/5TXAEOOSAT Zener: 4V, sim to HITACHI HZ4B3.

€D202 B13/5TXADO0220 Silicon, fast recovery (2 dicdea in Cathode
commen), sim to TOSHIBA 1388184.

€Dp203 Bl3/5TXAEODS66 Zen 3¥, sim to RITACHI HZ3B2.

€D204 B1%/5TXAEDD650 Silicon, Vsriable Capacitance Diode; sim to
HITACHI 15V202.

D205 B19/STYARDO326 Silicon, Schottky Barrier: sim to WEC ISE97.

CD206 B13/5TXAEDO566 Zener: 3V, sim to HITACHI HZ3BZ.

cD207 B15/5TXAEQDE50 Silicen, Variable Capacitance Diode; aim to
HITACHI IS¥202.

cpz08 B19/5TXAED0EE6 silicon, Epitarial planar; sim to HITACHI HSR277.

<p20% B13/5TXAE00630 Silicen, Variable Capacitance Diode; sim to
HITACHI 18¥202.

<p210 819/5TXARO0326 Silican, Schottky Barrier; aim to NEC ISS97T.

ep2zLL B19/5TXAEDDS66 Zener: 3V, sim to HITACKI HZ3B2.

CV20L B19/5CYBBDOOSI variable: 5P max.

V202 B19/5CVABOODS3 Variable:; 5P max.

-- INTEGRATED CIRCUITS --

IC20L B19/SDARJOQ328 synthesizer, cmos serial input; sim te MOTOROLA
MC145159P.

10202 B1%/SDDABOO1G4 Linear Dual OP Amp: sim to MITSUBISHI MS223L.

1¢203 B1§/5TARIDOZSS Digital Bilateral Switch: sim to MOTORCLA
MC]406EECP .

12204 B15/5DAAJOOST4 Prescaler, sim to MOTOROLA MC12018F.

1205 B19/5DAARO0284 RP Wide band amplifier; sim to NEC uPCl676G.

thru

1£207

1208 B13/5DRAR001E3 RF Wide band amplifier: zim to uPClE5EC.

SYMBOL PART NO. DESCRIPTION

CY B19/50RRRGODFL Linear, Pogilive voltaue resulaler; sim to

MATGUSHITA AHESAL.
T201 EL%f edirvaalel Conneckor: U0 pina.

COILS
L2gl B1§{ELAFDE1241 coil, RE.
Lz B1%/ SLCACONREZ coil, KF: D33 uH
[FLE BL%{ ELALDG O 8T il RE.
L204 B1%/SLOACOCEAZ Goal, RF:  0.22 ul,
thru
LI0E
L207 118/ ELALDEOCRD taal, AF
Land B81%/6LCACU0ERD Leil, RF: £.22 uk
L209 B1%/ELALDIOO Y coll. AP,
PLUGS
¥20L £18/611LD00030 Cuocldactor, RE
RESISTORS

R2OL B4/ SROACH JdES Metal Film: 22 ohma 45, 100 vncd, 17108
§702 B19/5RDACH 2445 Metal Film: (DOK ohms 5%, lOG vDow, LJlow
thru
RI0%
R206 B1%/SHDAAG 1480 carbon film: 330 ohme *%%, 300 YDOW, L/4W.
R07 B15/5ADACCI455 | Metal Film: 150F ohma e5%, 100 ¥DOW, 110,
Hi0® Bl3/ SHOACS]458 Metal Film E.BK ohms #5%, 100 vDow, /18w,
RIUH 13/ ERDACEIAED Metal Film: 1.1k ohma £5%, [O0 vooW, L/LlowW,
R211 Bl%/SRDACY 2481 Matal Film: 334K nhms 3%, 100 vDow, 1/16d.
AI12 B19/SRDACOT435 Metal Film: 4TH ohms Sk, 100 vDOW, 1/10W.
A213 B1%/ SRDACG247% Metal Film: 3.BK shma $%&, 100 ¥DOW, 1/10M
RILS B19/SRDACOZ445 | metal Film: 10K ohma +5k, 100 VDOM, 1/10M.
s
RA17 Bl SROACCI454 | Matal Fiim: 27K ohma 45%, 100 Ve, 1/1dk,
A2l8 Bl3/SROACGI452 mMetal Film: 220K ohma $3%, 100 ¥OOW, 1/10M.
RIl% B1%/IRDACH 48] Metal Film: 1R ohms 45%%, 100 yDoW, 1/10W.
R220 ALY/ SROACE 244K Metal Film: LK ohme £5%, 100 VDEW, 1/10W.
=
R222 E18/5RDACGI447 Metal Film 0O shmd 454, 100 wecH. 1/10m.
R224 H1%/5ROACC 2439 Mztal Film: 47K ohms &5%, 100 YROW, 1/10W.
R223 E1 1/ IRDACG 446 Metal Film: %K ohma £5%. 100 vDow, 1/10W.
LF+ Bl%/SROACTIAE? Metal Film: & chma £5%, 100 vDOW, 1/10W,
A7 Bl%/SRDACH 2460 Metal Film: 47 ohme +5%, 100 vDewW, 1/10W.
R323 B15/SRDACGI 45 Metal Film: L& ochma +5%, 300 VDEW, 1/10W.
A229 B1%/ SRDACOI447 Metal Film: 180 skms 250, 100 vACW. 17108,
A230 E13/SADACOIMEE | Metal Film: 11 chma 5%, 100 voOW, 1/10M.
R23L B1%/SAOACTI4ED Metal Film: 3.3K nhms ¢5%, 100 vDoW, 1710M,
LFEFS BLH/SROALD 445 Mztal Film 10K ohma +5%. 100 VROW, 1/10W.
RL3Y Bl IRDACUI93d Metal Film: &20K chms £3%, 100 YDOW. 1/104.
R234 B/ SRDACH 443 Metal Film: 10w ohma 25%, 100 VDo, 1/10W.
R23% B19/SRCACOZ454 | Metal Film: 22K ohma $S5%, 100 WBCEW, 1/10W.
R237T BL9/SROACO2439 | Metal Film: 47K skme $5%, 100 UDCH. 1/70W.
51 HL9/ SHOACD D dE7 Metal Film: £& ghms £3%, 100 VDOW, 1/10W.
R239 BEY/SROMCOIMED | Metal Film: 47 phms +5%, 100 VDO, 1/10W.
Rz40 E19/SROACOT44E | Metal Film: 1K ohms +5%, 100 VDCW. 1/10W.
L)
REdz E19/SROACO 2450 Metal Film: 10 ohms =5%, 100 ¥DCW. 1/10wW.
RZ43 E13/SROACOI447 Metal Film: 100 ohms £5%, 100 WOCW, 1/10W.

SYMBOL |  PART NOD. DESCRIPTION
R244 B19/5RDACOZ46E Metal #ilm: 33 ohms #5%. 100 vDCW, L/LOW.
Ri47 B14/5RDACU2467 Metal film: 68 ohms $5%, L0G WooW, L/LOW.
R248 B19/5RDACO24ES Metal film: 22 ohms +5%, 100 YOCW, L/LOW.
R24% B19/5RDACOZ468 Metal film: 150 obms +5%, 100 VDOW, L/10W.
R230 B19/5RDACO2466 Metal film: 33 ohms +5%, 104 vDGW, L/LOW.
R25) B19/SRDACO2468 Metal film: 150 ohms +5%, 100 VOCW, L/10W.
R252 B19/5RDACO2140 Metal film: 330 ohms +5%, 100 VDCW, L/BW.
R251 B13/5RDAADZ445 Metal film: 10K obms +5%, 100 VDOW, L/10W.
R254 BL3/5RDAR0O2451 Hetal film: 2.2K ohms 3%, 100 vDCW, L/10W.
R255 BLlY/5RPAROZ445 Metal film: 10K ohms +5%, 160 vOCW, 1/10W.
RVIDY B13/5RVABIQIDY Variable: 14K ohms, 0.1W.
nsgnz
TRANSISTORS
TR201 B19/5TBABOOOSS Silicon, PNP: sim to MEC28B6§24 {BV3}.
203
TR203 B19/5TKAHOO006 N-channel fieid etfect (Junction Single Gate);
sim to SONY Z5K125.
TR204 B19/5TCAZOO011 Silicon, WPN: sim to SANYO 25C3398
thru
TR2GE
TR20% E19/5TKAHOC0QE N-channel field effect (Junction Single Gate};
sim to SOMY 25K125.
TR210 819/5TCAZO00L1 Silicon, WPN: sim ta SANYO 25C3398.
TR211 B19/5TDABOCOS4 Eilicon, NPN: =sim to NEC 25D39% {(DV3).
OSCILLATOR
XU201 B15/6XNLDOGOLO Reference Oacillater Unit,
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IC DATA LBI-38350

WIDE BAND AMPLIFIER
{1C208)
NEC uPC1656C

PIN ASSIGNMENT

N

GNDE O EIVCC

GNDE EIVcc

GND[4] 5]ouTPUT

INPUT [1] 8]GND

DUAL OPERATIONAL AMPLIFIER
(1c202)

MITSUBISHI M5223L

PIN ASSIGNMENT

VCC
Qutput B
-lnput B

Gnd
+Input A
-lnput A

8
7
6
5 | +Input B
4
3
2
1| Qutput A

WIDE-BAND AMPLIFIER
(1C208)




