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'I'he reeciver board cmploys the radttional double conversion m:uxrhnh..rudynu method. 11 mainly '
consists of a LNA (Jow noise amplifien), a LO(local oscillator), a mixer, 3 IF‘ (intermediale frequency)
amplificr and a FM-IT dc.modulmlun tC.

A. DBasle Principie of Receiver Board

The LNA,which is composed by transistor Q203 and Q201, is using cascode configuration with the
merlts of having low noisc figure, highly stabilized and hagh inscrtion gain.

The L, which is composed by (2006 and crysial X201, is using a standard Clopiit configuration, The
signal is then slightly coupled (o the mixer,

The first ivnnge rejection fi Ilcr Is 1 SAW (surface asnusuu wave) device, with the merits ol having low
ingertion loss and high stop band attcnuation,

The mixer i 4 common emitler configured Iransistor 204,

When the RF sigat is liltered and mixed with the 1O signgl, the 1T signal output (o the mixer will
further be liltered by the crystal filier FIL201.

The 1F amplificr, Q20S, is used to lurther amplify the hiltered IF signal before inputting to the FM-1K
(1C3361) chip.

Inside the FM-IT chip, the 17 stgnal is further down converted 1o 485kHz second 1T for demodulation,
'Ihe seeond LO lroquency is controlied by the 20.945MI7 luning Lype erystal, The secand 1 18 also
further fillered by the ecramic Tilter for betier adjacent channel rejection rosponse, The seeond (F
signal is then demodulated by the quadratisre coil 1213 and the demodulated audio signal is fed (he
main board for further processing,

Main Board

A, Bagle Principle of Main Board
The main board of FRS (803 mainly handles the bascband signal mr.,ludm[r, andio stgnad amplilication,
ransmilling signad modulation, CTCSS lone encoding and decoding clc,

1t yeceives the baschand signat from the recciver board and the MOCU 11309 wonld control the analog
swilch U301 and switch-capacitor-Gilicr U302 for CTCSS decoding, Besides, the baschand stpnal will

pass through the high pass flter which is realised by op-amp U303 before inputting 1o the audio power
amplificr U304 Lo the speaker.

The design circuilry includes transforming audio signat (0 modulste the RF cwrier,  'The audio stgoal
picked up from the microphone would be pre-cmphasised {irst,  The pre-emphasised audio gipnal
would te Turther amplified and tevel Timited. The limied signal would pass through a low pass Gilter in
arder to comply wilh the FCC miodelation standard, Al these cirenll is realised by the op-amp 11307

The FRS 1803 has a build-in call tone tunction and the call tone is gencraied by the audio {ransistor - _
0310 with simple RC feedback network. |

For the FRS CTCSS oncoding signal, the sub-audio tone is gencrated by the MClU, The CTCSS tone
generated by the MCU is in squure witve 1orm, honee it neod 1o e low-passed before modulating (he
RF carricr, othorwise user miay hear some background noise which ix the harmonics of the CTCSS

tone. The low pass filter for the CTCSS tone encoding also employs the swiich-capacitor ilier (o
perform the filter function.
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All the tact switches are direclly mounted on this main PCI3, they includes alf the monitor, PTT und
call fanctions which is handled by the MCLL

Transmitter Board
A. Basic Principle

The tmsiitier board consists of hree sections. Q101 forms the first section o5 a crystal
oscillator. ‘The erystal {requency is calculated by dividing six 1imes the transmiited frequency.
‘That is, crystal froquency is 77.093 MHz. The crystal’s load capacitance should be infinity. Q102
is the driver stage, Matching of this stage comes from L103 - L107 and the coupling capacitors.
The final siage is the power amplificr Q103. The oulpul power is about 2 1~ 22 dBm. Frequency
adjustment of the ¢rystal is controllod by CV101. The required lrequency is 462.5625MH2 =
200112, FM modulation comes from varying the capacitance of varactors VD101 ~ VD103,

FCC ID: AA0O2101803
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