6. THEORY OF OPERATION

Circuit Compasition And Cperation Theory
The bazie explanation [or the crowtl carmpasitiarn

21-1815 consists mainly of the one boerd controlling the anslog circuit parts a&nd the digital

circwis parts for the other cantrol.

Recelver

21- 185 rransmissicn parls s composed i the double cooversion svstem, which has the 1lst
IF Frequency af 17MHz and the 2nd IF frequency of 430KHz, With the frontend circuir
which has an excellent band charsctenstuc and spite charactenstc, the | opole MCF used i
the 1st 1F, a&nd the 3 pale ceramic filter in the 2nd IF. the reception interrupiing factors such
az the imape and the sensivity repression are reduced for the more stable reception.

BF Frortend

The sipnal received by he antenna will e oansmited 0 the frontend through the antensa
switching circuit consisted of [2V, L28, OT24, CT9 and OT25 The fronted cansiscs of the
BF amplfier trapsistor QRL, primanly  dimamishes the cther signal rather then the ist [F
Image and ogher signal within the reception bamnd and amplifies only the necessasy signal
within the RE.

lat Mixer

The receiver signal which has been amplified in the RF fronted is provided to the base of the
It muxer GH2Z. The Ist LAD signal provide from the PLL circuit is supplied to the emitter of
QEZ and converted to the 1st IF 10.7MHz

Tag IF Yilter and Ist IF Aonphfer

The sipral coversd by QRZ o TAMILE, the 19 feguency, change its impedance through L9
andd then is indused to the fundamental MOF which has the conter frequency of [E7AHz and
the hand width of «/-7akHx

Here, the sipral reduces (the image and otber onwasntsd  signsl for the 27l IF, Then the
signal 15 infnsed o the GQRY the Ist IF amplifier. The signe!l infused o the QORI s amplified
approsinmiiely by 2R in other fo acomne the roouired reception senskivity, and infused to
the 0T which Tunctions az e 270d mnxer, ihe 2'0d IF amphlieor, and the FAL detector.
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2nd Mixer, 2nd IF. FM Detectar © 101 )

The recerver IF signal of 10.7MHz, which has been infused to IC1 is mived with the 2nd LD
signal of 10230MHz, and converted to 430KH:z, the 2'nd IF frequency, The ceceiver signal
converted o the Znd IF frequency passed chrough the CF2, the ceramic fileer of 450KHz
again. After the limiting inside the IC! and the FM demodulating by the guadrature detector
mside the 11, the signal offers the cutpet through the %th pin of che 1C1.

The squelch circuit is composed to detect the noises from the recsived sipnal demodulate in
the Bth pin of the IC1. Fer this purpase, the noise fileer I8 using the OF amplifier inside the
I

De-Emphesis

The audic signal which has been FM demodulate in the 1CL is supplies to RR3% REI6. RR40,
Cha2, CRA3, CR44 which function as the De-emphasis,

Audio Power Amplifer ( 1220

The received awdio signal which has hesn adjusted to the appropdate volume in the VED are
supplied to the 2nd pin of the 12 and amplified approximately by 2048, Then, it tums up
the speaker with the maximum output of 0.3Watts,

The 7th pin of the IC2 iz the audic mute terminal, If a voltage supply 1o the §th pin of the
ICZ s supplied to this terminal. the 22 steps functioning a5 the audic power amplifier
regardless of the signal suppled o the 2nd pin of the ICZ, and there is na sound from the
spezker,

Transrmtler

The transmission pat of the 21-1215 is designed to amplify the RF signal oscillated and
modulated by the synthesizer to approximately below S0mWIERP) by the power transistor of
Q30

Pre-emphazis (G123

The veace signal input from the microplone is pre-cmphasized at the QM1 The sipral which
contes o of the QM2 is Imited to a cerrain amplitode for the voice sipnatl not to exceed the
allowable hand width azsigned for tranumission.

TX Power G133

The transmitted sigoal of approcimatels J0WW, combined an the PLEL maodule is supalicd ra the
base of the W amelifier, The renamitted signal smplified to 01 Warls here passes the TX
PPE of the Znd characteristic of the 125 and the 126, and RXSTX switchine takes place by
thee IFTL After this, the signal i peovided o the antenna e TX LPF af the st
chpracterislics, consisted of the [V
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Frequency Svnthesizer
Yoltage Contral Osciliator { VOO )

The VOO of the #1-1815 oszcillatez 2820z wnder the transmission condifion and 431MHz
under the reception condition, The VOO eonsisrs of the colpits oscillator of the 32, and
containe the oscillator frequency of approximately 10.70MHz durng the transmission / reception
conversion. That 15 since the VOO should oscillate relatively low frequency during reception
compared o transimoszon, the DEA02 12 directly biased by the Q31

Therefore as a result, the CXN5 is added in parallel o the resonance circuit of the VOO to
oscllate 2 low {requency. Dunng transmission, & relatively high frequency zhould be ascillace
compared 0 reception. Therelfore, the D202 15 adversely biased by the Q31, and as 3 result,
the C205 which i= added inparallel to the resonance circuit of the VOO is removed o oscillane
the desired fransmizsion [requency.

The VOO i=s controlled by the 1C4 PLL 1T in aorder to oscillae the accurate frequency. The
VOO is controlled By the 104 PLL IC in order to oscillate accurste freguency, The output
frequency of the VOO i2 supplied 1o cthe 104 FLL IC  immediately. At the 01,
TCXOOZMHY by the TCXO-1 is compared to the ourpuar frequeney of the VCO. The
VO is controlled through the loop fiter consisted of the RI4, and the CL4 in order io
oscillate the stahle frequency wanted for the radio.

The VOO controlled voltage which voltage passed the loop filter is supplies o the D201
varactor dinde, and the VOO an cscillate the PLL proprammed {requency by the capacity
varation in the D201 In addiion, the L2303 an the VOO circwit funetions as frequency for the
VO 1o be properly controlled by the 104 PLL IC

HXSTX  Buffer Amplifier { @RIZ, QT1

The BF sipeal oscillate at the VOO 1= provide to the QR2 KX Ist mixer through the QRIS
durtng the reception, and is provide to the QT2 power dover amplifier through the QT1
duting ihe ransnnssien.

PLL Fregpuescy Svothesizer ¢ [C4 )

The PLL synthesizer of the 21-1815 consists of the signal loop PLL circuit with the reference
aof BEKHz The IC4 PLL IO includes afl the fanctions such as the reference pacillator, the
driver, the phase detectar. the lock detector, and Lthe programmahle divider.

AL the reference oscillator, the 10.250Hz TOXO of the CTXL 35 commected to the pin 11 oof
the [Cd o oscilate the Jreguency of 10Z25ATHz, The TOXOOI02EMH2) iz the femperature
coMPEngaiion cirewit @ mantain the freguency withen the alfowable ermor range even oader
low temperabuare of -3,

The phase deteclor send out the outpet power o the loop Blier through 3 pn of the BG4 )
the necillation freguency of the VIO s low compared to the celerence frequency, the phaze
doetector =ends aur the outpuet power i positive pabse. 0 the ceeillation freouency of the VOO
ig Biph, phase deteclor seeds ot the satpel power in negoiive pialze Therelore, Dhe VOO ean
mainkain tho Froquency sct.
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¥

The programmable divider maintains the desired frequency with the centrol from the CFUL
The dividing raoo, N7 w oscillate the desired frequency iz as below -

N o= VOO oscillation frequency / reference freouency
If the dewrsd freduency 1= 462 28200 Hz

N o= JEESEZGMHz J QONGIEMHz = 74010

CPU and Mermory

Most of the contmal functions of the 21-1813 are controlled by the 1C7 CPUL The I1CT CPU

oz the eermal BOM 1 the cepacty of IKbyte, and the program for the operation of the
7.
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