RECEI VER CI RCUI TS

ANTENNA SW TCHI NG Cl RCUI T

Recei ved signals are passed t hrough the | owpass filter (L1, L2, L3, Cl, C2, C6,
C7, C8).

The filtered signals are applied to the antenna switching circuit (D2, D5, D6).
The antenna switching circuit functions as a | ow

-pass filter while receiving.

However, its inpedance becones very high while D2, D5 and D6 are turned ON. Thus
transmt signals are blocked fromentering the receiver circuits. The antenna
switching circuit enploys a diode switching system The passed signals are then

applied to the RF anplifier circuit.

RF CIRCU T

The RFcircuit anplifies signals wthintherange of frequency coverage andfilters
out - of - band signal s.

The signals fromthe antenna switching circuit are anplified at the RF anplifier
(@) after passing through the tunabl e band-pass filter of 2 steps (D8, L7, D4,
L8). The anplified signals are applied to the 1st mixer circuit (@) after
out - of - band si gnal s are suppressed at the tunabl e band-pass filter of 2 steps (D9,
L54, D10, L11).

Varact or di odes are enpl oyed at the band-pass filters that track the filters and
are controlled by the CPU (1C20) via the expander I1C (1C7) using T1-T4 signals.
These diodes tune the center frequency of an RF pass-band for w de bandwi dth

recei ving and good i nage response rejection.

1ST M XER AND 1ST IF A RCU TS

The 1st mi xer circuit converts the received signal to a fixed frequency of the 1st
I F signal with a PLL output frequency. By changing the PLL frequency, only the
desired frequency wi |l | be passed through a crystal filter at the next stage of the
1st mi xer.

The signals fromthe RFcircuit are m xed at the 1st mi xer (@) with a 1st LOsi gnal
comng fromthe VCO circuit to produce a 46.35 MHz 1st |F signal.

The 1st I Fsignal isappliedtocrystal filter (FI1) to suppress out-of-band signals.
The filtered 1st IF signal is applied to the IF anplifier (), then applied to
the 2nd m xer circuit (1Cl, pin 16).



2ND | F AND DEMODULATOR ClI RCU TS

The 2nd m xer circuit converts the 1st IF signal to a 2nd IF signal. A double
conver si on super het er odyne syst em(whi ch converts recei ve signals tw ce) i nproves
the imge rejection ratio and obtains stable receiver gain.

The 1st I F signal fromthe IF anplifier is applied to the 2nd m xer section of the
FMIF IC (ICL, pin 16), and is mxed with the 2nd LO signal to be converted to a
450 kHz 2nd | F signal.

The FMIF I C contains the 2nd nmixer, limter anplifier, quadrature detector and
active filter circuits. A2nd LOsignal (45.9 MHz ) is produced at the PLL circuit
by three tinmes reference frequency.

The 2nd | F signal fromthe 2nd mi xer (I Cl, pin 3) passes through a ceranmic filter
(FI'2) to renmove unwanted heterodyned frequencies. It is then anplified at the
limter anplifier (I1Cl, pin5) and applied to the quadrature detector (ICl, pins
10, 11) to denpdulate the 2nd I F signal into AF signals.

AF CIRCU T

AF signals fromthe FMIFIC(ICl pin9) are appliedtothe AFfilter circuit (ICl4,
pins 2-5). The output signals frompin 2 are applied to the LPF (Internal |Cl4).
The out put signals frompin38 are applied to the AF anplifier (1C18, pin 3) after
bei ng passed through the VOL I C (1C6) control CPU (IC20).

The applied AF signals are anplified at the AF power anplifier circuit (1C8, pin
1) to obtain the specified audio | evel. The anplified AF signal s, output frompin
4, are applied to the internal speaker when no plug is connected to the external
speaker jack.

SQUELCH CIRCU T

A squel ch circuit cuts out AF signal s when no RF signal s are recei ved. By detecting
noi se conmponents in the AF signals, the squelch switches the AF nmute switch.

A portion of the AF signals fromthe FMIFIC(ICl, pin9) are applied to the active
filter section (I Cl, pin 8) where noi se components are anplified and detected with
an internal noise detector. The squelch level adjustnent pot (1C6, pin 23) is
connectedinparallel tothe activefilter input (pin8) tocontrol the input noise
| evel .

The active filter section anplifies noise conponents. The filtered signals are
rectified at the noise detector section and converted into "NO S" (pul se type)
signals at the noi se conparator section. The "NO S" signal is applied to the CPU
(1c20, pin 37).

The CPU detects the receiving signal strength fromthe nunber of the pul ses, and
out puts an "AFON' signal from CPU (I C20) pinl8. And CPU (1 C20) controls the nute
switch (Internal 1Cl4) to cut the AF signal line.



TRANSM TTER Cl RCUI TS

M CROPHONE AMPLI FI ER Cl RCU T

AF signals fromFront unit are appliedtothe deviation adjustnment pot (1C6, pin9).
The microphone anplifier circuit anplifies audio signals with +6 dB/octave
pre-enphasis characteristics fromthe 1C6 to a | evel needed for the nodul ation
circuit.

The AF signals fromthe m crophone are applied to the nicrophone anplifier circuit
(1 Cl4, pins 12, 13). The anplified AF si gnal s are passed throughthe |l ow pass filter
circuit (Internal 1Cl4 and | C21).

MODULATI ON CI RCUI T

The nmodul ation circuit nodul ates the VCO oscill ating signal (RF signal) using the
m cr ophone audi o signal.

The audi o si gnal s change the reactance of a diode (D18) to nodul ate an oscill ated
signal at the VCO circuit (QL4). The oscillated signal is anplified at the
buffer-amplifiers (QL1, QLO), thenappliedtothe T/Rswitchingcircuit (D14, D15).

DRI VE/ PONER AMPLI FI ER CI RCUI TS

The signal fromthe VCOcircuit passes through the T/Rswi tching circuit (D14, D15)
and is anplifiedat the buffer (@), drive (@) and power anplifier (1 C3) toobtain
25 Wof RF power (at 13.6 V DC). The anplified signal passes through the antenna
switching circuit (D2), and lowpass filter and is then applied to the antenna
connect or.

Power control port (VCCl) of power anplifier (1C3) iscontrolledbythe APCcircuit.

PONER DETECTOR Cl RCUI T
The power detector circuit (D1,11) detects the transmit power output |evel and
converts it to DC voltage. The detected signal is applied to the APC circuit.

APC CIRCU T

The signal output from the power detector circuit (Dl1,11) is applied to the
operational anplifier (1C2, pin 3), and the "T4" signal fromthe expander (IC7,
pin 4), controlled by the CPU (1C20), is applied to the other input for reference.



PLL CI RCU T

A PLL circuit enmploys fractional-N synthesizer system and provides stable
oscillation of thetransmt frequency and recei ve 1st LOfrequency. The PLL out put
compares the phase of the divided VCO frequency to the reference frequency. The
PLL out put frequency is controlled by the divided ratio (N-data) of a programmabl e
di vi der.

The PLL circuit contains the VCO circuit (QL3, Ql4). The oscillated signal is
anplified at the buffer-anplifiers (QL1, Ql2) and then appliedto the PLL I C (IC4,
pin 17).

The PLL | Ccont ai ns a prescal er, progranmabl e count er, progranmabl e di vi der, phase
det ector and charge punp, etc. The entered signal is divided at the prescal er and
programmabl e counter section by the N-data ratio fromthe CPU. The di vi ded si gnal
is detected on phase at the phase detector using the reference frequency.

If the oscillated signal drifts, its phase changes fromthat of the reference
frequency, causing a |lock voltage change to compensate for the drift in the
oscillated frequency.

A portion of the VCOsignal is anplified at the buffer-anplifier (QL1) andis then
applied to the receive 1st mixer or transmit buffer-anplifier circuit viathe T/R
swi t ching di ode (D14, D15).



