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Thes PELL-controlled VHF maobile business transcerver provides an eccurate and steble Zchannel and
mabile function operation. Bt is elso implemenmted with the CTCSS feature that helps to reduee merference

tftomt ather systems in the erea operating on the same fraguency.

The basic functions of the transeever consist of seven main sections:
Yoltage repulator

Transmarter

Repceiver

1LER indicator

Locel oscillator PLL{Prase Lack Loap) Civent

hemory backup

CTCSS
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LYOLTAGE REGULATOR

The 13.8V power from the mobile battery is directly supply to the transmitter power amplifier Q3 énd OF

[t 15 also reguiated to 3V by BC204 LMTE0S.  The regulmed 3V supplies 1w most of the main circeit of
the wnit, such as PLE, ¥OO 2nd microcontraller cireuil,

The regulated 5V is also controlled by the Microconmroller 10201 MOEEHCO504, etther to current supply
power to Teceive citcuit Of Warsmit eirewt. At recetve, the micracontrolier tums Q202 end Q204 off,
Q203 15 on and the repufated 5V osupplics power to the recerver ciromt through Q203 When the
microcomiriller detected the PTT, the wnit then 15 switched to transmit mode and turns Q202 and Q204

on, and Q203 off, the regulaed current supplics power to the transmit cirouit.

2 TRANSMITTER 5TAGE

When PTT 5 pressed, Q207 is tumed on for the MCU PTT detect, the unit then 15 switched to wansmit
mode.  The audio sional is picked up from the exiemal microphone,  The audio signal then i amphified
and filtered by a low pass Aler NIM3403 10207 and followed by a tugh pass fGlter LMVE24 IC208 0
climinate the unwanted signals.  The audio signal s adjusted with VE2O1 o obian a sunable audio
frequency responss, and then modulated with the cartier by VCO, through vancap (VDI )

When the unit is in transmit mode, the MOLU IC1 alse detects the CTCSS switch, if the CTCSS 15 on, the
SMOU sends out the assigned CTCSS codes comespending binary data via pin 3-6.  These codes are /A
by an R, 2R network and reshaped 10 become a CTCSS waveform and mixed with audio signal for

;
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The modulated signal output will be amplified oy Q12 Q4, QF, QF, G are the power amplifier section
and bootup the power 1 3W.  The amphified signal then passes through a low pess filier nerwork that
congist of LLT, 30, L3, C3! to filter out the wiwanted signals and the antenns switching eiccan, D1,
D2 The signal finelly is filtered by another low pass filter circuet that consests of LI, L2, €, €2, CF, C4

and 5, These low pass filters thal are necessacy (o suppress the second and third hammoines.

3 RECEIVER

The ®F signal is received by the antenna, and passes throush 8 low pass filter network, which consists of
L1, L2 L4, €1, C2 C3, Cd_C5, CF, vo filter ot 1he unwanted signals and the antenna switching cireuit of
i, D2 switching eircuit 1o reeeive.  The recetved RF sionil then passes tirough a R ransformer L1240,
and is amplified by RF amplifier Q1. L4, L7, L3, C12, C84, C15, Cth and C17 are formed as the band
pass filter.  The RF signal then is mixed with the local eseillation frequency by the mixer Q2 A first [F
2 6MHz is produced. This 1st IF 15 passed theowgh o erystal filter F1 oo funher Siter other unwanted
signals and have a better channel selectivity.  The first IF thee 15 amplified by (03 2nd then input to 2 2nd
romverter, 1F amplifier 1208 The 1F amphfier 10209 (MO33610) s an integrated IF amplifier which
censists of a ocal oscillator, a demodidator, 2 second mixer, sauelch controb circuil, and IF amplidizr
IC206 WICI3AT 5 the second converter which has 355 own local cseilfator with a 21 143MHz2 Cresia
ascillator. This converis the 21 6MHz signal down w 435KHz  This 435KHz signal is then ampluied
and detected The signal consists of the audio signal and the CTUSS code. These detceted ourpurs sphe
g twa paths - the eudio and the CTCSS paths

The awdio path goes to the high pass (30082 ) filer, and it spenuates the CTOSS wne (67Hz ~ 231Hz),
oniy allowing the speech signal (300Hz - 38Hz) to appear at the volume conirol. The audio simal then
passed through the output amplifier TC205 (TRA2003) and then onto the speaker.

The CTCSS path goes 10 the CTCSS umit. (G202 s & lowpass Giter and only allow the CTCSS tone @0
pass through, 10202 LM324 reshape the CTCSS to forms a square waveform inpus to MOLUL The MOU
built-in counter counts the nternzl signal The obtained pulse reading compares 1o the assigned CTLSS
code on the pre-programmed CTOSS chant. if they mateh within acceptable tolerance, MOU wall turn on
ihe audio amp

The squeleh contral 15 also conwolied by W020% (MC3361) The second IF 15 passed through low pass
Gler R244 and C223, 0208 imternal squetch consrol cirownt, R2446, €225 and C226 form as a sguelch
amplificr, The ceramic Aler €223 prodeces a squelch simal (RF noise} which s amphfted by Q208
regulated by D202 to produce a direct current voltage as & contrel veltage. The controd voltage then 15
input to pin 12 of [C209, and pin 13 of KO209 cutput a digital squelch control signal to MCU for MCU o

deterrrune mois of uamite the audio speaker path.
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L LEDINDICATOR

Twe LED indicators - a red LED for mansmission and & green LED for reception

The green LED mdwcater lighis up when the umit receives a signal.

The red LEE indicator hights up when the PTT swich s pressed down wnd transmission starts.

& 7 segment LED display {red} wiil display chaomel pumber, which show numrher | when L5'|3"‘|1'|-£.E switch

is selected 1o frequency | will show number 2 when channet switch 13 seivcted 10 fregquency 2

4 PLL (Phase Lock Loop) CIRCUIT

The receive and tramsmit ace wsing & PLEL Cweuit to produce a camer o7 the recewe PLL Circun
frecqueney. The pscilluor consists of o fundamemal frequency escillaer Bl,a PLEICT {EMXIS ), VOO
Q1. The frequency of the fundamental frequency osciliator s determined by Crysial X1 a [2.8MHz 15
chosen and as a PLL the reference cscillator. This signad 18 frequency draded mside 100 and 2 Skilz
signal is produced.  When the frequency from VCO b5 applied 10 1€ znd also frequensy divaded by IC]
1 produce a frequency 1o compare with the PLL SKHz, PLL will cutpast 2 commel veltage to VOO When
Mese two frequencies are matciied & constant conteol voltage is output from PLL o loch VOO in desired
frequency. The PLL also will owlput a leck indicarion to MCL 10 indiezte the PLL 15 p freguency lock

shanc.

fi. MEMODRY BACKRUF

L0203 is 2n EEPROM AT93C46 that atlows to store unit information. This acts 4s & memory backup for
the working channel code and the system parameter.  Every time whan the unit is switchad on, the 3CU
will reset the svetem, clear the RAM, and rec all in the memory from the EEPROM 10 refresh the AN n
VCU The EEPROM is Electrical Erasable and provides memory ackup even e unit i5 ot baery

backup

T OTCSS

This i & subsomic selecting caliing system named “CONTINUGLS TONE SOUELCH SYSTEM ™ used for
eliminating interference (07 USCTS DRETAlNG on the same frequency in the same area. When the CTCES
funetion is cnabled, the uniz wilt alse decode s CTOSS signal and mute unimiuie the audio path

aceordinglhy.
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