CIRCUIT DESCRIPTION/H i it 1]

Frequency configuration BN AT

The receiver utilizes double conversion. The first IF is PGSR A A 207 X, H—rh Al
38.850MHz and the second IF is 450kHz. The first local 38. 85MH, 58 P A 450KHZ . 2 — APRIRAG
oscillator signal is supplied from the PLL circuit.The PLL SHAAMHIER (PLL) $#24L, KO3 aiAHER
circuit in the transmitter generates the necessary frequencies. FL K T T TR R . R 1B S & R R

Fig. 1 shows the frequencies.
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Fig. 1 Frequency configuration /4= #4 i

Receiver RS

The receiver is double conversion super heterodyne, designed PR —IRAR R A 273, R TR AE R
to operate in the frequency range of 136 to 174MHz. JEFE 2 136-174MHz .

The frequency configuration is shown in Fig. 1. B 153 7S 0 %

1) Front - end RF amplifier D HU?ﬁ”ﬁ‘fﬁDﬁﬁﬂljﬁj& ‘ ‘

An incoming signal from the antenna is applied to an RF amplifier Mﬂi‘aiﬂu?\ﬁﬁ ﬁ?%ﬂ”&k%ﬁ%%m’ D2, D3
(Q12) after passing through a transmit/receive switch circuit Wit o ESIBORES (Q12) MUK, 15 54K
(D1,D2,D3 are off) . After the signal is amplified (Q12), passing Ko GilarimyEs s (BPF) FIFRAES AHOR
through a band pass filter BPF and is amplified (Q17) again,the a5 QLT AbOK, frilid s RmgR 2wy, &t
signal is filtered through a band pass filter (L17 and L18) to MR AR RN A S S . (B2
(eSIimirlmza_lte g?wanted signals before it is passed to the first mixer.

ee Fig.

ANI
RF AMP MIXER MCF IF AMP AF PA AMP
D1.2.3 RF AMP BPF Q17 BPF Q16 F1,.2 Qis LCD-U1

IF, MIX, DET AF AMP
ANT SW — u2 —>| LPF, HPF > SP

LCD-U2

Q12 1
C x

| 38.4MHz LCD-Q4,6,10

1st Local 0SC

(PLL)
WIDE/NARROW SW

Fig. 2 Receiver section configuration /#2I5 #i44) 1%,



2) First Mixer

The signal from the RF amplifier is heterodyned with the first

local oscillator signal from the PLL frequency synthesizer

circuit at the first mixer (Q16) to create a 38.850MHz first
intermediate frequency (1st IF) signal. The first IF signal is

then fed through two monolithic crystal filters (F1, F2) to

further remove spurious signals.

3) IF amplifier

The first IF signal is amplified by Q15, and then enters U2
(FM processing IC). The signal is heterodyned again with

a second local oscillator signal within U2 to create a 450kHz

second IF signal. The second IF signal is then fed through
a 450kHz ceramic filter (F3) to further eliminate unwanted

signals before it is amplified and FM detected in U2.

4) AF amplifier

The recovered AF signal obtained from U2 is amplified by
LCD-U3 handle, the processed AF signal passes through
an AF volume control and is amplified to a sufficient level
to drive a loud speaker by an AF power amplifier (LCD-U2).

5) Squeich

Part of the AF signal from the IC enters the FM IC again,
and produce the correspondingnoise level R25 by R52 to go
to the analog port of the microprocessor (LCD-U3). LCD-U3
determines whether to output sounds from the speaker by
checking whether the input voltage is higher or lower than
the preset valueTo output sounds from the speaker, LCD-U3
sends a high signal to the MUTE and AFCO lines through
LCD-Q10,Q11, Q12.(See Fig. 3)
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6) Receive signaling

QT/DQT

300 Hz and higher audio frequencies of the output signal from
IF IC are entered the microprocessor (LCD-U3). LCD-U3
determines whether the QT or DQT matches the preset value,

and controls the MUTE and AFCO and the speaker output
soundsaccording to the squelch results.

3. PLL frequency synthesizer
The PLL circuit generates the first local oscillator signal for
reception and the RF signal for transmission.

ARYRAF 5 R TR %

1) PLL

The frequency step of the PLL circuit is 5 or 6.25kHz.

A 19.2MHzreference oscillator signal is divided at U3

by a fixed counter to produce the 5 or 6.25kHz referenc
frequency. The voltage controlled oscillator (VCO)output
signal is buffer amplified by Q18, then divided in U3 by K
a dual-module programmable counter .The divided signal BRI A . B 0 A 5 (e A7 5816, 25KHZ 2
is COTpatrﬁd Inhphase with thte 5 OrU%ZTSI'I](HZ refetrence | A5 T I LR 2 U3 B Ll . AR LR 2%
signal in the phase comparator in e output signa oy 2 L\ A T 1 S B 3T 5 R 254
frc?m the phage comparae[or is filtrered throughpa g iﬁﬂﬂg ?ﬁ{;ﬁj—l%i\ﬁ‘l,ﬁ@ﬁﬁz%ﬁ’ IR I
low-pass filter and passed to the VCO to control the Gids RGO . (SR
oscillator frequency. (See Fig.4)

2) V€O 2) EiEIRH =S
The operating frequency is generated by Q25 in transmit FE RS P Im L Q257 R FAE AR, AR

HOE Q207 AR BRI . W I AH AT LA A% B AR 7
TR AR SR DIFIDI0, AR S R
SIDARIDS) R FH s 25 41 9% s 4 il v L R ol 9 3%
iR, R, B FRG-VAEE, SiEQ22.
BRSSP TX-VAE, §i8027. Q20F1

mode and Q20 in receive mode. The oscillator frequency
is controlled by applying the VCO control voltage, obtained
from the phase comparator, to the varactor diodes (D9, D10
in transmit mode and D4, D5 in receive mode).In receive
mode causing RX-V supplied and turn Q27 on .In transmit

mode causing TX-V supplied and turn Q22 on. The outputs 44 1S o b7 YAl 1 3] 42
from Q20,Q25 are amplified by Q26, Q21 and sent to the %?35%?Hjﬁkg%%umM&Hk%%ﬁkgﬁiﬁ

buffer amplifiers.
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Fig. 4 PLL circuit/El4 B3R

3) UNLOCK DETECTOR
If a pulse signal appears at the LD pin of U3, an unlock

condition occurs, and the DC voltage obtained from D7,

R133, R135 and R130 causes the voltage applied to
the UL pin of the microprocessor to go low. When the
_microprocessor detects this condition, the transmitter
is disabled,ignoring the push-totalk switch input signal.

( See Fig.5)
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4. Transmitter

1) Transmit audio

The modulation signal from the microphone is amplified by U4
(A/2), passes through a preemphasis circuit, and amplified by
the other U4 (B/2) to perform IDC operation.The signal then
passes through a low-pass filter (splatter filter) and cuts 3kHz
and higher frequencies.The resulting signal goes to the VCO
through the VCO modulation terminal for direct FM modulation.
(See Fig. 6)

2) QT/DQT encoder
A necessary signal for QT/DQT encoding is generated by

LCD-U3 and FM-modulated to the PLL reference signal.
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3) VCO and RF amplifier
The transmit signal obtained from the VCO buffer amplifier

Q26, is amplified by Q6,7,8. This amplified signal ipassed
to the power amplifier, Q10 and Q11, which consists of a
2-stage FET amplifier and is capable of producing up

to 5W of RF power. (See Fig.7)

(TCXO)

SHQT/DQT

3) [E=HRS7 22 F15T SR K 25

MR G OR #5Q26, Hl 21K R 1647 5 WL Q6,
7, SHIBOR. IXAS KA 51l i Th R OR A, QLOANQLL
(B A RN TR A) , JFRES™ ZE5WHH A
KA HHET)



4) ANT switch and LPF

The RF amplifier output signal is passed through a low
pass filter network and a transmit/receive switching
circuit before it is passed to the antenna terminal. The
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5) APC
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transmit/receive switching circuit is comprised of D1, R R (BB
D2 and D3. D3 turned on (conductive) in transmit ANT
mode and off (isolated) in receive mode.
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The automatic power control (APC) circuit stabilizes the E)l gizj]?ﬂéilﬁpc) HLG,  JE IS R GOK 2% 3 5k

transmitter output power at a predetermined level by
sensing the drain current of the final amplifier Field
Effect Transistor (FET) . The voltage comparator, U1
(B/2),compares the voltage obtained from the above
drain current with a reference voltage which is set using
the microprocessor. An APC voltage proportional to the

difference between the sensed voltage and the reference
voltage appears at the output of U1 (A/2). This output

voltage controls the gate of the FET power amplifier,
which keeps the transmitter output power constant. The
transmitter output power can be varied by the
microprocessor which in turn changes the reference
voltage and hence, the output power.

6) Terminal protection circuit

When the thermistor (TH1) reaches about 80°C, the
protection circuit turns on Q2 to protect transmitting
final amplifier (Q22) from the over heating.

5. Power supply

The battery power source is internally regulated by the
circuit (LCD-U3) and outputs 5V DC.This 5V DC is

also supplied to the microprocessor (LCD-U3) andreset
circuit (LCD-Q8 current) .This reference voltage is used
for the following DC power sources: 5V DC (RX-V for the
receiver, TX-V for the transmitter, and VCO-V for part of VCO).

6. Control system
The microprocessor (LCD-U3) is operating at a clock of

32.768KHz. This microprocessor controls the EEPROM
data transfer,PLL data and other various functions.
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