7. THEORY OF OPERATION

Circuit Compositions and Operation Theory

The basic explanation for the circuit compositics the twe board controlling the analog
circwil parts and the digital circuit parts for the other control,

Receiver

Transmission parts is composed in the double conversion system, which has the fst IF
Frequency of 21,7 Mz aced Zed IF Prequency of 450 kHe. With the sawfilter which has an
excellent band characteristic and skite cheracteristic, the 2 pole MCF used in the st [F,
and the sensiUivity repression are reduced for the more stable reception,

RF Frontend

The signal received by the antenna will be transmittied io the band pess filter through the
entenns switching circuit consisted of [26 L28B. CTLS, €TI6 and LTS, The f[rent BF
anplifier transistor QR consisis of ihe sawfilter and input/output band pass filter,
Sawfilter has the bendridth of epproximately 4 MHz, primarily diminishes the ather signal
rather then the Ist [F jmage and other signal vithin the reception band and amplifies only
the mecessary signal within the HF,

Ist Mixer

The receiver signal which has been amplified in the FF fronted is provided fo the base of
the Ist mixer Q&2 The Ist LD cignel provide from the VOO iz supplied to the enitier of
Q202 and cooverded to the st [F 2107 Mite

1st IF Filter and 1st IF Amplifier

The signal covered by OBZ to 21.7 MHz, the lst frequency, change its impedance through
CRl3, LAS and then is infused to the fundsmental MCF which has the center freguency of
21,7 MHz and the width of +/-3,75 kHz,

Here, the signal redeces the inage and other unsanted signal for the 2nd IF. and changes
its impedance again through the BH14 and CR1E, Then the signal is infused to the OBY, the
1st IF agplifier. The signal infused to the 0B3 is amplificd approximately by 20 4B in
other to ecquire the reguired reception sensicivity, and infused to the 1C¢ which
Manctions as the 2nd mixer, the 2pd [F amplifier, and the B detector.

2nd Mixer, and 1F, FM Detector (1C2)

The receiver [F signal of 21.7 MHz, which bas been infused ifo IC2 is mixed with the End
LD signel of 21,250Hz, and cooverted to 450 kHz, the Znd [IF freguency, The receiver
signad converted to the 2nd [F frequency passed through the CF2, the ceramic filter of 450
kHz mgain, After the limiting inside the [C2 and the FM demcdulating by the quadrature
detector inside the ICZ, the signal offers the output through the 9th pin of ICE

The sguelch circuit is composed to detect the soised from the received sigaal desodulate
inm the 9th pin of the ICZ, For this purpose, the noise filter is using the OF =zmplifier
ieside the 1032,
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De-Emphasis and 300 Hz HPF {IC8)

The awdic signal shich has been P depodulate in the IC2 is supplies to the [C3E which
function as the De-eaphasis and 300 Hz HPF,

Sipce the ICBD has the 30 Hz HFF with the lst characteristics and the De-emphasis
characteristic with the corner frequency of approvisotely 200 Hz, and 1083, the [CHE, and
ther ICBC has the 300 Hz HPF with the 6th characteristics, they function as & n¢ormal
De-enphasis and also reduce the signal swch as CTOSS to unwanted noised from the speaker,
Audio Power Amplifier (1C3)

Theer received audio signal shich has been adjusted to the appropriate wolume in the YRID)
are supplied to the Znd pin of the 103 amplificd approxisately by 200 dB, Then, it turns up
the speaker with the mavioum output of 9.3 Watts,

The Tth pin of the 1C3 is the awdic muie terminal, [T a wvoltege supply to the &th pin of
the [C3 is supplied to this terminal, the IC3 stops functioning as the sudic powers
amplifier regardless of the signal supplied to the 2Znd pin of the IC3, and there is mo
sound emitter from the speaker,

Transmitter

The transmission parits of the 2E-1822 is designed to amplify the BF signal oscillated and
modulated by the synthesizer to approdimately HO0 off by the power transistor of 4OT3.

Pre-emphasis and 300 He HPF. Limiter (1C9C, 9D)

The woice signal input from the microphone is pre-epphasized at the 03D, &nd at the same
time, the companents belor 300 He are rechece 1o ainimize the influence to the CTCSS fone,
The signal which comes out of the [C90 iz limited to & certain amplitude st the 1080 for
the voice signal not to exceed the allowable band width assigned for tronsmission.

3 kHz LPF (1C9B, 1CIA)

\ier passing the 107 limiter, the signe! is combined with the CTCSS tene =t the
digitaleircuits, passes the RVIOL, amd is supplied to the 3 ki LPF has the d4th
charscteristics and adjusis the assigned freguency band width not to exceed the allowable
CAnge,

TX Power (QT2)

The transeitied signel of approximately 7 of, combined at the driver TR is supplied to the
base of the OTY eoplifier, the transmitted signal amplified to Q47 W here passes the TE
LPFE of the Znd characteristic of the L24 and the L23, and BXSTY switching takes place by
the OT1, After this, the signal i= provided to the antenna the T LFF of the st
characteristios, consisted of the L26

CPU and MEMORY

Mose af the contral Tuctions of the 21-1822 are controlled by the 1010 CPU
The LTI} CPU hes the intermsl B in the capscity of & K byte, and the progrem for the
aperation of the [CEQ.
fhen the power of twrned cn, the IC]10 reads the data necessity for the operation from the
ICE EEPROM, and decide the operation channel, {requency, etc,
1f the user alters any parameter of the radio, the 1010 updates the altered parameter o
the 106
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Frequency Synthesizer

Voltage Control Oscillator (VCO)

The VOO of oscilletes 462, BRZ5S MHz to 467, 7125 MHz under the transmission coredition and
440, 3520 Mz 1o 44560125 Mhz under the reception condition, The VOO consists of the clip
oscilleter of the 032, and contains the oscillater frequency of appraximately 21,7 MHe
during the transmissionsrecepiion conversion, That is since the VIO should cscillate
relatively lor frequemscy durioe reception oospared § transmission, the 202 is directly
biosed by the G31,

Therefare as a result, the CI0L is added i paralle]l to the resonamce circuit of the VOD
to oscillate a low frequency, During transmissicn, a relatively high reguency shoold be
ascillate compared to reception. Therefore, the D202 iz adversely biased by the ORZ, and
as a result, the C205 which is added unparallel e the circuit of the VOO s removed to
oscillate the desiced transmission freguency,

The VOO iz controlled by contralied by the 104 PLL IC im order to oscillate the acourate
frequency, The VOO is conteolled by the [C4 PLL IC in order to oscillate accurate
frequency, The output frequency of the VIO is supplied to the 104 PLL IC immediately. At
the TCZ, TCNOCZ1 250 MHz) by the TCXD-1 is comgared to the cutpul frequency of the VOO,
The VOO is controlled ithe loop filter consisted of the BLZ1, ERLZZ, =nd the CLZ], CL2Z,
C203 in order to oscillate the stable freguency wanted for the radio,

The VO controlled woltzge vhich ahs passed the loop filter is supplies to the [0
varactor diode, amd the VIO an oscillate the FLL programmed frequency by the capacity
variation in the (201, Io addition, the [203 ca the VIO circuit function as freguescy for
the VOO o be propesly controlled by the 104 PLL IC

RX/TYX Buffer Amplifier (033, QL1)

The RF sipal sl late Al ek VOO ism proavice Lo Lhes ORE RXY 1st mixer through thes 011
during the reception, and is provide to the OT]1 power driver amplifier through the QT2
during the transmissicn,

PLL Frequency Synthesizer {1C4)

The FLL syothesizer of the sigmal loop FLL cirowit with the reference of 6,25 kHe, The [C4
FLL IC irmcludes gll the function such as the reference oscillator, the driver, the phase
detector, the leck detector, and the proprammable divider,

At the reference oscillator, the 21,250 Mdz TCHO of the TCXO-1 is connected to the pin 2.3
ef the 04 to oscillate the Freguency of 2102500 Mie, The TCEO (21,250 MHz) is the
temparaturs cobpensation circuit to maintain the freguescy withen the allowable error
range even under & low tesperaturs of -3070.

T phase deteclor send out the cutput power to the loop filter through 10 pin of the IC4,
1IF the oscillation frequency of the VOO is bow compared to the referenced frequency, the
phase detector sends out the output power in positive pulse, 1f the oscillsticn freguency
of the VOO is high, phase detector send out can maintain the Trequency setl.

The programmable diceder divider maintains the desired frequency with control from the
CFU, The dividing retic, "N to osciillate the desired frequency s as belows:

o= VLD oscillation frequency ¢ reference frequency

if the desired frequency is 462, 565 MHz

W o= dB2 5625 MHz 7 Q00625 MH= = Y4011
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