7. THEORY OF OFPERATION
Cirent Cormposition And Operation Theory
The basic explanation for the ciecuit composition

the two boand controlling the anatog circuit parts and the digital circuic parts for the other
comril,

Hecoiver

transmission parts 5 composed o the double converzion system, which basz ibe 12t IF
Froguency of 2170MHz and the 2nd IF frequency of 450KHz, With the sawfilter which has an
excellent band charsctenistice and skite charactenistice, the 2 pole MOF uzed in the Ist IF,
and the 4 pole ceramic filler in the 2nd IF, the reception intermupting factors such as the
image and the sonsttvity ropression are roduced for the more slable eoeption

BEF Frontend

The signal received by the antenna will be ransmaitted 1o the band paszs filter throwgh the
anlenma swilching circuit consizted of L3E, L33, C310, C321 and C322. The front RF amplifier
transistor Q101 consists of the sawfilter and input/outpul band pass filter, Sawfilter has the
handwidth of approcimately dMHz, primarily diminizshes the other signal rather then the st
IFF image and other signal within the reception band ard amphifies ondy the necessay signal
within the RF.

Ist Mixer

The receiver signal which has boen amplified in the BF fronted iz provided to the base of the
12t mixer Q102 The 1st /0 signal provide from the VOO is supplied to the emitter of Q102
and converied to the lsu IF Z17MET:

Ist IF Filter and Ist I Amplifier

The signal covered by QIOZ o 2LTMIL, the 18t frequency. change its impedance through
C113, L16, and then is infused to the fundamental MCOF which has (e center frequency of
21.MHz and the band width of +/~3.73KT .

Here, the sgnal reduees the image and other unwanted signal for the 2nd IF, and changes its
impedance again through the R116 and CI117. Then the signal is infused to the Q1S the 1st
IF ampiifier. The signal infuzed to the QLI is amplified approximately by 20dB o other to
acouire the required reception sensitivity, and infused o the ICI01 which functions as the Znd
mixer, the 2nd IF amplifier, and the FM detector.
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The receiver IF signal of 2E7MEL, which has boen mlused (o IC10L is mixed with the Znd
LAY sipnal of 21.25300MHz, and converted fo 430KHz, the Znd IF frequency. The roceiver =sgnal
comverted W the Znd IF frogquency passed through the CFL3, e ceramice flter of 400KEH=
apain, After the limiting inside the 12101 and the FM demodulanng by the quarature detecior
instede the WOI0L, the signal offers the outpuet through the 9%th pio of the [C10L

The 2nd LD signal of 2125300 Hz which mfused o the CI01 flters and vses dimectly Uhe
crystal of 21 2300MHz The squcch circull 1= compossd o detect the ooizes from the received
signal democulate in the Yh pin of the WM. For this purpose, the nowese Glier s osing the
OF amplifier inside the 18101

De—Emphaszis and 330H: HPF ( [C401 )

The audie signal which has been FM demodulate in the ICH0 1= supplies o the IC401 which
function a5 the De- emphasis aod 200H: HPF,

Singe the HOADLEY has the 300Hz HPF with the st charsctenisttcs and the De-emphasis
characteristice with the comor frequency of approximately 200Hz, and 1CA0A, the ICA01E,
and the ICADEC has the 300H: P with the 68lh characteristices, they function as a normal
De—emphasiz and also reduce the signal such as CTUSS to unwanbed nokses from the
speaker,

Aundio Power Amplifier { 10402 3

The received audio signsl which has besn adjusted o the appropoate volume in the VRE11 are
supplicd 1o the Znd pin of the 0402 and amplified approximarely by @3B, Then, it tums up
the speaker with the maximuom owput of 03Watts,

The Tith pin of the G400 = the audio meate terminal, IF a voltage supply to the Gth pin of
the 2401 is supplisd to this ferminal, the 240D stops funclUonmg as the audio power
amplifier regardless of the signal supplied o the 2nd pin of the [C401, and there s no sound
emitter from the speaker.

Transmitler

The ransmission parts of the KF-310 15 desipned (o amplify the RF signal oscillated and
modulated by the synthesizer to aporosimately S00mW by the power lamsiztor of G306

Pre-emphasis and 300Hz HPF, Limiter { ICH01H, 501C )

The voice signal input from the microphone is pre—emphasized at the CH01E, and al the
same fime, the components below 300Hz are redoce to mimimise the influence 1o the CTCSS
Lerie,

The signal which comes oot of the ICENE s bmited o a certon amplitude at the 1CS00 for
the voice =signal pot o exceed the allowsable band width assigned for transmission.
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3KH: LPF ( IC50A, IC501D )

After passing the ICI0BC limiter, the signal i2 combined with the CTCSS tone ar the digiral
circuits, passes the BVEL and s supplied to the 3KHz LPF has the Jdth characleristices amd
adjusts the assigeed reguency basd width ool 1o exesed the allowable range

TH Power © G041

The transmitted signet of approximately TmW, combined al the doiver TR is supplisd 1o the
base of the Q3 amplifier, The transmitted] signal amplified to 0ATW here passes the TX
LFF of the ?nd characterstoed of the 136 and the L37, and RESTX switching takes place by
the D32, After this, the signal is provided to the antenna the TX LPE of the lsi
charactenstices, consistod of the 135

Frequency Synthesizer

Voltage Control Osaillator © VO )

The VOO of oscillates 4625525MILE to 457.71250MHz under the transmission condition and
440, 80MHy o 446012350 H: vnder Uwe receplon condilion, The VOO consists of fhe clip
peciliator of the G203, and comtains the oscillator frequency of approximately 21, Hz during
the transmizsion [/ reception conversion, That 15 since the YOO should oscillate relatively low
froquency during recepbion compared 1o transmizzion, the D2 is directly bigsed by the Q01
Therefore as a resulf, the CHE s added in parallel to the resonance cireuil of the VOED ta
pecillate a low frequency. Duing trmnsmission, a melatively high frequency should be osciliate
compared m recention. Therefore, the D21 is adversely biased by the Q201, and as a result,
the C203 which 15 added inparatlel to the resonance cirewit of the VOO is removed to osollate
the desired transmission frequency.

The VOO is controlied by controlled by the 1C201 PLL IC in order to oscillate the accurate
frequency, The YEO s controlled by the 10201 PLL IO in order o escillate accurate
frequency. The output froquency of the VOO is sopplied to the 1C201 PLL IO immediately. At
the [C201, the X-tal(Z1500MH) is compared to the outpul freguency of the VOO, The VOO
iz controlled throngh the loop Gller consisted of the B211R217, and the C218 RAGC2S n
order to ascillate the stable frequency wanted for the radio

The VOO controlled voltage which ahs passed the loop filler is supplies to the [¥ varactor
diode, asd the VOO an oscillate the PLL programmod frogqueney by the capacily  varabion in
the 122, In addition, the 123 on the VOO cirout functions as frequency for the VOO to be
properly controlled by the IC201 PLL 1C,
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RXSTX  Buffer Amplifier ( G20, Q303 )

The RF signal oscillate at the VOO iz provide to the QI RX 1st mixer thrmough the Q204
during the reception, and is provide to the Q3 power dover amplifier through the G303
during the transmission.

PLL Freguenoy Synthesizer © 102301 )

The PLL synthesier af the signal loop PLL circuit with the reference of 8.25KHz The IC201
PLL I includes all the functions such as the reference oscillator, the drover, the phasze
detector, the lock detector, and the programmable divider,

At the reference osciflator, the X-talt21.230MHz) 15 connexted to the pin 11 of the IE20] to
pecillate the frequency of 21.2500Hz, The X-ralf21350MHz2) is the emperature compensation
circuit 1o maintain the frequency withen the allowable crror ange even under a low
temperature of —200,

The phase decetor send out the outpul power Lo the loop lter theough 3ed pin of the L,
If the cecillation frequency of the VOO is low compareed to the referencd frequency, the
phase decetor sends out the oulput power o posibve pulse. I0 the ocecillation freguency of the
Vo0 is high, phase decetor send out can maintain the frequency st

The progprammable diceder dividor maintains the desired frequency with the control from the
CIUL, The dividing ratio, "MN” o oscillate the desired frequency s as below ©

N = VOO oscillation frequency / reference frequency
If the desired frequency is 462 5505MHz

N o= 4625525MH: /S DOOEESMHE = 74014
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CTCES Processing
P CTEES Tone Processing

The recedved C1055 tone s sent out through $Sth pin of the 100, and supolies to the IOG0Z
switching capacitor filter thromgh the ICA01 analog switeh. The volce band signal which can
affector the roception of the CTCSS tone is decreased enough at the HOE0Z The cut off
frequency st the 10502 15 adjusled by the 2301 COPU o suit the characteriztice of the
CTCES o

The CTCUS5 fone recetverd gt the 10502 1 supplics o the [9th pin of the HC301 CPPUL and
receives the desrod CTCSS lone

TE CTCaS Tone Processing

The TX CTCSS wone composed at the IC301 CPU s properly reduce at the DG, and RG02,
and the BEM, and supolies to the ICEE switchied capaotor Olter reduce coough the
companents in the high fmegquency which can affect the voice commpnication. And then, the
TE IS5 fone iz combined with the TX volce signal through the 10583 analog switch, and
suppiies o the BVE]D TX deviation control valume.

CPU and Memory

Most of the control functions of the KFF-310 are combralled by the TC3HN C1PUL

The W31 CPU has the mnternal BOM m the capacily of 16Kbvie, and the program for the
operation of tw IC30L

When the power of twmed on, the 10301 reads the doebs pecessary for the operation from the
0 EEPROM, and decide the operation chansel, frequency, ec,

If the user alters any parameter of the redio, the K30 updates the altersd parameter to the
130
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