FRS-H CIRCUIT DESCRIPTION

1. PLL Synthesizer
PLL IC QP07, which is used in the PLL circuit, has a built-in programmable divider, phase comparator, prescaler, charge pump,
and reference divider circuit. it controls the VCO.

1.1 VCO Circuit

The VCO circuit comprises QV01, QV02, and QV03. The oscillator output is generated by QV02, which comprises a clamp
circuit. The oscillation frequency passes from PLL IC QP07 through a foop filter circuit (low-pass filter) and is applied to the
cathode of voltage variable capacity diode QV03, where it is changed by the voltage. Also, the modulation method used for the
audio signal is reactance modutation in which the voltage of the anode side of QV03 is changed.

1.2 Reference Oscillating Circuit
The 11.75 MHz reference oscillation frequency for PLL IC QP07 is generated by crystal oscillator element XP01 and the
oscillator built into PLL IC QPO7. )

1.3 PLL Circuit

The 11.75 MHz reference oscillation frequency generated by the PLL IC is frequency divided to 1/1,880 by the reference divider
built inte QP07, based on the dividing ratio data from microprocessor QDO2.

After frequency division, the 6.25 kHz reference frequency is applied to a phase comparator built into QPO7.

The oscillation output from the VCQ is input to pin8 of QP07 and frequency divide to 6.25 kHz by the programmable divider,
based on the dividing ratio data from QDO02. The 6.25 kHz reference frequencies produced though frequency division by the two
frequency dividers are then applied to the phase comparator.

If the phase does not match, the charge pump circuit outputs a high-level or a low-level pulse. The VCO charge pump pulse
output from pin 5 of QP07 is converted to DC voltage by the loop filter circuit. Then it is applied to QV03.

In this way, the circuit's VCO oscillation frequency is controlled.

1.4 Unlock Control

If the PLL is locked, QP07 outputs a high-level sighal from pin 14. A low-level signal is output if the PLL is unlocked.

The output from pin 14 of QP07 is legically inverted by unlock switch QP06 and then applied to pin 3 of microprocessor QD02.
This allows QD01 to determine if the PLL is locked or not.

If QP07 is unlocked, QD02 prohibits transmission to ensure that no unwanted radio signals are radiated.

2. Receiver Block
The receiver block comprises the RF amplifier circuit; the band-pass filter, the first mixer circuit, the first IF amplifier circuit, the

second IF circuit and the audio power amplifier.

2.1 RF Amplifier Circuit

The reception signal passes from the antenna through low-pass and high-pass filters. After unwarted image sighals and the like
have been eliminated, the reception signal is applied to an antenna switch circuit consisting of QF01 and QTO1. If the antenna
switth circuit switches to the receive side, the reception signal is input to RF amplifier QF04 and QFO05, where it is amplified by
approximately 40dB. After this, it passes though band-pass filter before being output.

2.2 First Mixer Circuit
The reception signal amplified by the RF amplifier circuit and the first local oscillator signal are mixed by first mixer QF08,

converting them to the 23.05 MHz first intermediate frequency. :
Reception frequency = VCO frequency + 23,05 MHz

2.3 First IF Amplifier
After the reception side is selected by diode switch QF02, the first IF signal has unwanted adjacent signal elements eliminated
by crystal filter FRO1 and is amplified approximately 10 dB by first IF amplifier QRO1.

2.4 Second Local Oscillator and Second Mixer Circuit
The amplified first IF signal is mixed with the 23.05 MHz second local oscillator frequency in the second mixer built into |F |C
QR02. This converts it into the 450 kHz second Intermediate Frequency.




2.5 Second IF Filter, Second IF Amplifier, and Detector Circuit

After being converted to 450 kHz Internally by QRO2, the second IF signal passes from pin 3 of QRO2 though ceramic filter FRO3
(guaranteed attenuation of 6 dB bandwidth +-4.5 kHz or more: 35 dBj) to obtain even better selectivity, then input to pin 5. of
QRO2. Then it is amplified internally by QR02 and, after limiting, undergoes wave detection {quadrature) by FRO2. The resultis
then output from pin 9 of QROZ as the AF sighal.

2.6 Audio Frequency Circuit

A portion of the audio signal output from pin 9 of second IF IC QRO2 is input to a de-emhasis circuit consisting of RR15 and
CR13. The de-emhasis circuit consisting of RR15 and CR13 (-6dB/oct.) performs frequency correction on the audio signal. After
passing though the de-emhasis circuit, the audio signal is input to AF amplifier QR03. The audio signal input to AF amplifier
QRO3 is amplified approximately 6 dB there. After this, the amplified audio signal is input QR10, and cut a signal of 250 Hz or
less, and reduce a leak of tone signal from a speaker and input to AF switch QRO4. AF switch QR04 is controlled by the output
level of pin 13 of microprocessor QD02. When AF switch QR04 is on, the audio signat passing through QRO04 is input to the
volume adjustment resistance SD06 (a trimming potentiometer).

The input audio signal is level adjusted by the volume adjustment resistance SD06 and then input to pin 2 of AF power amplifier
QRO7.

The audio signal input to AF power amplifier QRO7 is amplified to approximately 0.1W and then output from pin 6 of QRO7. The
audio signal output from pin 6 of AF power amplifier QRO7 passes though external speaker jack JMO1 and drives internal
speaker EDO1.

2.7 Squelch Circuit

When there is no signal (when no audio signal is being received), the white noise output from pin 9 of QRO02 is level adjusted by
squelch adjustment point RR12 and RR14. The white noise passes though a noise filter consisting of CR07, CR08, RR09 and
RR10 before being applied to pin 8 of QRO2. The white noise signal is applied to the noise amplifier built into QRO2 and then
converted into DC voltage by the noise detector circuit. The squelch signal output from pin 13 of QR02 is applied to pin 24 of
microprocessor QDO2. This allows QD02 to determine whether the transceiver is in reception status or no-signal status.

2.8 Muting Circuit :

The squelch function operates by turning the power supply to power amplifier QRO7 on and off using AF power amplifier
switches QRO5 and QRO6. AF power amplifier switch QRO5 is controlled by the signal from pin 44 of microprocessor Qbo2. At
the same time, the control signal from pin 13 of microprocessor QD02 turns AF switch QR04 on and off.

2.9 Keypad Operation Beep Circuit

The keypad operation tones are output from pin 12 of microprocessor QD02

The keypad operation tones from pin 12 of QD02 pass though CR23, RR26, RR55, RRS6 and RRA57 before being applied to AF
power amplifier QRO7.

2.10 Tone Decoder Circuit for Group Mode

The detector's audio output also is fed to the tone low-pass filter QC01(4/4). Then the output of the low-pass filter is routed to the
second stage filter QC01(3/4). The output of QCO1(3/4) is applied to the squaring circuit QC01(2/4) and finally to the
microprocessor QDO2 pin 11 for decoding. At this point, the microprocessor determines whether the tone signal input o pin 11
of microprocessor QD02 matches the transceiver's tone signal setting.

If the tone signal matches, the output signals from pin 13 and 44 of microprocessor QD02 are applied to AF switch QR04 and AF
power amplifier switch QROS. : _

AF switch QR04 turns on and AF power amplifier switch QROS operates. If power is supplied to AF power amplifier GRJ7, the
audio signal is output from internal speaker EDO1.
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3 Transmitter Block
The transmitter block comprises buffer amplifier QP0O2, TX/RX switch QT03, drive amplifier QT04, and power amplifier QT02.

3.1 Microphone Amplifier

When the user presses the transceivers PTT switch and speaks into the microphone, the resulting audio signal is applied to
pre-emphasis network CM01/RMO1 (BdB/oct. frequency characteristics) and is amplified by QMO1(1/4). And itis input to pin 6 of
microphone amplifier GM01(2/4), where it is amplified approximately 47 dB.

Microphone amplifier QMO01(2/4), and it modulates the audio signal by boosting the high-frequency elements. Also, the audio
signal has its bandwidth limited by low-pass filter QMQ1(3/4)/QMO01(4/4), which has -18dB/oct. frequency characteristics.

After this, the audio signal is output from pin 14 of low-pass filter QMO01(3/4)/QMO01(4/4). After the deviation is level adjusted by
deviation adjustment point RM19 and RM25, the audio signal is applied to VCO variable capacity diode QV03, which performs
frequency modulation on the radio-frequency signal.

3.2 Power Amplifier Circuit

The RF signal output from the VCO is amplified approximately 8 dB by QP02. Then it passes through TX/RX switch QT03, is
amplified approximately 20 dB by QT04, and is applied to QT02.

The RF signal power amplified by QT02 passes though antenna switch QT01 and, harmonics are eliminated by filter, is radiated
by the antenna.

3.3 Tone Encoder Circuit for Group Mode

When the transceiver is group mode, the CTCSS signals is synthesized by microprocessor QD02 and applied as pulse
waveform on /O lines Pind-8. The /O lines are applied to a resistive digital-to-analog converter network (consisting of RD06-
RD11) which produce a pseudo-sine wave for CTCSS at its output. The waveform is smoothed by low-pass filters

QMO1 (3/4)/QMO1 (4/4) to produce an acceptable sine wave output. The CTCSS tone signal is adjust to the proper level by RMOS
and RM31. .

The tone signal output from low-pass filter QMO01(3/4)/QM01(4/4) is applied to the same VCO variable capacity diode QV03 as
the audio signal, which frequency modulates the radio-frequency signal.
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4 Control Block

4,1 Microprocessor QD01 Control

- Reset Circuit -

The purpose of the reset circuit is to prevent the microprocessor QD02 from malfunctioning due to low voltage.

i the power supply voltage drops to approximately 3.7 V or lower, the output from the RESET IC becomes low level, causing the
microprocessor QD02 to reset,

To ensure that stable memory write processing occurs when the microprocessor is reset, QD02 does not write data to the
EEPROM QD03 if the power supply voltage is approximately 4V or lower.

When the power supply voltage is approximately 3.7 V — 4.0 V, transceiver setting are not backed up in memory.




