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1

. INTRODUCTION

This service manual is for use with the C1208D, C1208DS, and C1208DA transceivers.

The C1208D/C1208DS/C1208DA is a mobile transceiver capable of transmitting and receiving in the 144 MHz band
and receiving in the 430 MHz band.

The usable frequency range of the C1208D is 144.000 MHz — 147.995 MHz (430.000 MHz — 439.995 MHz receiving
only).

The usable frequency range of the C1208DS is 144.000 MHz — 145.995 MHz (430.000 MHz — 439.995 MHz
receiving only).

The usable frequency range of the C1208DA is 144.000 MHz — 147.995 MHz (420.000 MHz — 449.995 MHz
receiving only).

All of the transceiver’'s operations are performed using the full remote control microphone (CMP844/CMP844A).
The CMP844 is compatible with the C1208D and C1208DS.

The CMP844A is compatible with the C1208DA.

The full remote control microphone (CMP844/CMP844A) is equipped with a built-in speaker.

Key operations using the full remote control microphone (CMP844/CMP844A) are performed either by pressing
keys directly, or by pressing keys when in the function or direct modes.

The accessories and options listed below are available for the C1208D/C1208DS/C1208DA.
The C1208DA comes with the DTMF unit (CTD1200) and tone squelch unit (CTN1200) already installed.

Accessories

® Owner’'s manual ® Mobile bracket mounting screws
® Warranty card Bolts (M4 x 8 mm) x 4

® List of Standard locations Bolts (M5 x 20 mm) x 4

® Block diagram Nuts (M5) x 4

® User's card

® Power supply cable (3 m) Washers (MS5) x 8

® Transceiver mounting bracket Spring washers (M5) x 4

e Microphone hanger Tapping screws (M5 x 15 mm) x 4
® Extra fuses (12 A) Hexagonal wrench

Options

CTD1200 : DTMF unit

CTN1200 : Tone squelch unit

CSK12 : External speaker

CAWS560 : Dual microphone cable

CAWS61 : Microphone extension cable (2 m)
CAWS562 : Microphone extension cable (4 m)
CAWS75 : Extension power supply cable (5 m)
CAWS76 : Relay power supply cable (3 m)

NOTE: Information on the C1208DM is contained on the pages listed below.

Page 27 ..... 5.1 Adjustment Connection Diagrams

Page 32 ..... 5.3.3 Receiver Block

Page 35 ..... 5.4.8 All-Reset Operation

Page 36 ..... 6.1 General

Page 43 ..... Parts List: RL11 (0 Q resistor) is used.

Page 46 ..... Parts List: 051B (MODEL LABEL)

Page 49 ..... Parts List: 001S (Packing case), 005S (Master carton), 007T (Fly sheet)



2. CONTROLS AND CONNECTIONS

2.1 Transceiver

PACKET
[

VHF FM TRANSCEIVER C1208

Figure 2-1 Front

@Exlernal speaker socket

@Packel data output socket (9600 bps)
@Packel data input socket (9600 bps)
(® Microphone plug

Figure 2-2 Rear

@ Antenna cable
(®) Cooling blower
(@ DC power cable (DC 13.8 V)




2.2 Full Remote Control Microphone (CMP844/CMP844A)

NOTE: Photo shows full remote control microphone model CMP844.

Figure 2-3 Top of Full Remote Control Microphone

PWR (power switch) @POIDIMM (power/dimmer)
Press this switch to turn transceiver power on. Pressing this key changes the transceiver’s trans-

! mission output power level.
® RPT!S_I—‘I’ (rgpeaterf‘shuft) = Pressing this key in the function mode activates the
Pressing this key activates the transceivers re-

peater mode dimmer mode (the mode used to switch the bright-

Pressing this key with the 0/FUNC key held down JEc! the display).

permits the user to change the repeater shift fre- @MUTE:‘ATT (mute/attenuator)

quency. Pressing this key mutes audio from the speaker.
@HEWSTEP (reverse/step) Pressing this key in the function mode permits the

Pressing this switch when the transceiver is in the user:to-alter the atientaipr 4ptiings.
repeater mode reverses the transmission and re-

ception frequencies.

Pressing this key in the function mode (0/FUNC key

held down) permits the user to change the fre-

quency steps.




£MOTE CONTROL MICROPHOME Cupg, ,

EsTvanparp

Figure 2-4 Front of Full Remote Control Microphone

@PTT (PTT switch)
Pressing this switch activates transmission status
in the VHF band.
On the CMP844A, this key functions as the squelch
off switch.

@1/cAaLL
Pressing this key sets the transceiver's call fre-
quency.
Pressing this key in the direct mode (% ENT -
DIRECT key held down) inputs a 1.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 1.

@2/00WN
Pressing this key lowers the frequency, address
number, etc.
Pressing this key in the direct mode inputs a 2.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 2.

(94/PG-C
Pressing this key once switches the transceiver to
the paging mode.
Pressing this key while in the paging mode
switches the transceiver to the code squelch mode.
Pressing this key in the direct mode inputs a 4.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 4.

@) 5/DTMF
Pressing this key switches the transceiver to the
DTMF mode.
Pressing this key in the direct mode inputs a 5.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 5.

@ 7/ms
Pressing this key causes the transceiver to scan the
frequencies stored in memory,
Pressing this key in the direct mode inputs a 7.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 7.

9 8/SCAN
Pressing this key initiates 1 MHz scan or all scan.
Pressing this key in the direct mode inputs a 8.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 8.

@) % ENT - DIRECT
Pressing this key switches the transceiver to the
direct mode, in which numeric characters can be
input directly.
This key is also used to determine the input num-
ber.
Pressing this key inputs the DTMF signal .
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal %.




@) 0/FUNC
Pressing this key switches the transceiver to the
function mode.
Pressing this key in the direct mode inputs a 0.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 0.

@ sQL OFF (squelch off switch)
Pressing this switch cancels the transceiver's
squelch function.
On the CMPB844A, this key functions as a PTT
switch.

@A/NVO-SQ A
When adjusting the volume or squelch, pressing
this key raises the volume or squelch level.
Pressing this key inputs the DTMF signal A.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal A.

@3/upP

Pressing this key raises the frequency, address
number, etc.

Pressing this key in the direct mode inputs a 3.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 3.

@®B/NO-SQ VY
When adjusting the volume or squelch, pressing
this key lowers the volume or squelch level.
Pressing this key inputs the DTMF signal B.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal B.

@9 K-LOCK (key lock)
Lowering this key to the bottom position disables
the keys of the full remote control microphone.

@ e/T-saL
Pressing this key switches the transceiver to the
tone encode mode.
While in the tone encode mode, pressing this key
switches the transceiver to the tone squelch mode.
Pressing this key in the direct mode inputs a 6.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 6.

@c/saL
Pressing this key switches between volume and
squelch adjustment.
Pressing this key inputs the DTMF signal C.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal C.

@9rr.s

Pressing this key initiates program scan operation.
Pressing this key in the direct mode inputs a 9.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal 9.

(0 D/BAND
Pressing this key switches the transceiver's fre-
quency band (144 MHz and 430 MHz bands).
Pressing this key while holding down the 0/FUNC
key switches the transceiver to the set mode.
Pressing this key inputs the DTMF signal D.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal D.

@) #/vV-M

Pressing this key switches the transceiver between
VFO status (the status in which the 2/DOWN and
3/UP keys, or the numeric keys, can be used to
change the frequency setting) and memory status.
Pressing this key inputs the DTMF signal #.
Pressing this key when the transceiver is in trans-
mit status sends the DTMF signal #.




3. THEORY OF OPERATION

3.1 PLL Block

The PLL block comprises VCO unit KP01, reference
signal generator XP01, VHF PLL buffers QP14 and
QP15, and UHF PLL buffers QP11 and QP12.

VCO unit KP01 is a hybrid IC comprising a PLL IC, VHF
VCO, and UHF VCO. VCO output for the VHF and UHF
bands is obtained from VCO unit KP01.

120.950 MHz ~ 124.945 MHz (C1208D/G1208DA)
120.950 MHz ~ 122.945 MHz (C1208DS)
QP16 | (RX) first local signal

TX/RX switch

The PLL circuit works as follows: clock, data, and
strobe signals from microprocessor QLO1 are input to
pins 21, 20, and 19 of VCO unit KP01. Based on this
input data, the PLL IC built into VCO unit determines
the frequency dividing ratio and frequency.

188301 | _ (TX) transmission signal
144.000 MHz ~ 145 995 MHz (C1208DS)
144,000 MHz ~ 147.995 MHz (G1208D/C1208DS) Microprocessor
UNLOCK
T QLo
VCO unit KPO1
VHF PLL buff i porg
ulter rey
iy &, —EDE
QP14 25C4083 3 PLL IC
| QP1525C4083 |o e e 2D o S S i
: 5 kHz y
Audio signal packet VHE VCO E P’ﬁfﬁi'ef (6.25 kHz) | Programmable f=— E
transmission signal r divider =
H (1/65) 1IN H XPO1
VHF/UHF switch : H 12.8 MHz
1 L ]
1 L]
—] QP13 ' '
155301 C : B Reference |e_t
™ ' Phase (6.25kHz) | divider H
! comparator 1/2560 .
1 ' (1/2048)
1] n
L] ]
UHF PLL buffer : :
QP11 25C4083
—1 aP12 25C4083 4 UHEVGO: 1=
Charge pump
T :
P 45\
10] ]
VCO VHF/UHF switch 7
PLL loop filter
QP09
FMA10 RPO4
CP14~CP17

1__ From QLO1 pin 71

From QLO1 pin 72

(RX) first local signal

396.950 MHz~ 426,945 MHz (C1208DA)

406.950 MHz ~ 416.945 MHz (C1208D/C1208DS)

Figure 3-1 PLL Block Diagram




3.1.1 PLL Circuit

When the display of the full remote control microphone
(CMP844/CMP844A) indicates that the transceiver is
set to the VHF band, the oscillation frequency from the
VHF VCO built into VCO unit KP01 passes through pin
3 of KPO1 and is input to VHF PLL buffers QP14 and
QP15. The input oscillation frequency is amplified by
VHF PLL buffers QP14 and QP15 and then input to
VHF/UHF switch QP13.

Alternately, if the display of the full remote control
microphone (CMP844/CMP844A) indicates that the
transceiver is set to the UHF band, the oscillation
frequency from the UHF VCO built into VCO unit KP01
passes through pin 4 of KP01 and is input to UHF PLL
buffers QP11 and QP12. The input oscillation frequency
is amplified by UHF PLL buffers QP11 and QP12 and
then input to VHF/UHF switch QP13.

QP13 is controlled by the output voltage from pins 71
and 72 of microprocessor QLO1.

If a low level signal is output from pin 71 of QLO1,
VHF-VCO + B is output from VCO VHF/UHF switch
QP09. This VHF-VCO + B signal is input to VHF PLL
buffers QP14 and QP15, and QP13 is switched to the
VHF band. Alternately, if a low level signal is output
from pin 72 of QL0O1, UHF-VCO + B is output from VCO
VHF/UHF switch QP09. This UHF-VCO + B signal is
input to UHF PLL buffers QP11 and QP12, and QP13 is
switched to the UHF band.

The oscillation frequency from QP13 passes through
pin 6 of VCO unit KPO1 and is input to the PLL IC built
into KPO1.

— Programmable Divider Built into PLL IC —

The oscillation frequency from VHF/UHF switch QP13
passes through pin 6 of VCO unit KP01 and is input to
the prescaler built into the PLL IC. The input oscillation
frequency is frequency divided by the dividing ratio
(1/64, 1/65) determined by the prescaler. Then the
frequency divided oscillation frequency is input to the
programmable divider built into the PLL IC. The pro-
grammable divider frequency divides the oscillation
frequency to 1/N, based on the data from microproces-
sor QLO1 reflecting the frequency setting, to create a
comparison frequency (fp) of 5 kHz or 6.25 kHz.

This frequency (fp) is then input to the phase compar-
ator built into PLL IC.

— Reference Divider Built into PLL IC —

The reference divider is a circuit that generates the
reference frequency (fr) of 5 kHz or 6.25 kHz based on
the data from microprocessor QLO1.

The oscillation frequency of 12.8 MHz from crystal
resonator XP01 passes through pin 16 of VCO unit
KPO01 and is input to the reference divider built into the
PLL IC.

At this point, if the tuning step is set to 5, 10, 15, 20, 50,
or 100 kHz, the 12.8 MHz oscillation frequency is
divided to 1/2,560 to create a reference frequency of
5 kHz.

If the tuning step is set to 12.5 or 25 kHz, the 12.8 MHz
oscillation frequency is divided to 1/2,048 to create a
reference frequency of 6.25 kHz.

This frequency divided reference frequency (fr) is then
input to the phase comparator built into the PLL IC.

— Phase Comparator Built into PLL IC —

The phase comparator built into the PLL IC compares
the phase of the comparison frequency (fp), which was
frequency divided by the programmable divider, and
the reference frequency (fr), which was frequency
divided by the reference divider. The phase difference
signal produced by the phase comparator is input to
the charge pump built into VCO unit KPO1.

— Charge Pump Built into VCO Unit —

The phase difference signal output from the phase
comparator built into the PLL IC is input to the charge
pump built into the VCO unit. The charge pump circuit's
power supply voltage of approximately 26 V is pro-
duced by a DC/DC converter consisting of QP01 and
LPO01, and a voltage limiting circuit consisting of CP03,
CP04, RPO1, RP02, QP03, QP04, QP05, and QP06.

The charge pump converts the input phase difference
signal into a pulse signal. (See Table 3-1.)

Table 3-1
Output relationship Charge pump output
fr > fp High
fr=1p High (high impedance)
fr <fp Low

fr: Reference frequency
fp: Comparison frequency

The pulse signal converted by the charge pump is thern
input to a PLL loop filter consisting of RP04, CP14,
CP15, CP16, and CP17.

— PLL Loop Filter (Low-Pass Filter) —

The PLL loop filter, which consists of RP04, CP14,
CP15, CP16, and CP17, integrates the pulse signal
output from the charge pump built into VCO unit KP01,
converting it into a DC voltage (VHF band: 3.3V -36V
during reception, 7.3 V — 7.6 V during transmission/
UHF band: 9.4 V - 10.4 V during reception).

The converted DC voltage is input to either the VHF
VCO or the UHF VCO built into VCO unit KP01.




— VHF VCO Built into VCO Unit—

When the display of the full remote control microphone
(CMP844/CMP844A) indicates that the transceiver is
set to the VHF band, a power supply voltage is
delivered to the VHF VCO built into VCO unit KPO1
because a low output signal from pin 71 of micropro-
cessor QLO1 causes the VHF side of VCO VHF/UHF
switch QP09 to turn on. When the VHF side of QP09 is
on, a power supply voltage of 8 V is supplied to the VHF
VCO.

The DC voltage (3.3 V — 3.6 V during reception, 7.3 V —
7.6 V during transmission) output by the PLL loop filter,
which consists of RP04, CP14, CP15, CP186, and CP17,
is input to the VHF VCO varicap diode built into VCO
unit KP01. This DC voltage changes the capacitance
between the electrodes of the varicap diode, thereby
controlling the oscillation frequency produced by the
VHF VCO.

When the transceiver is in receive status, the oscilla-
tion frequency from the VHF VCO passes through pin 3
of VCO unit KP01 and is input to VHF PLL buffers QP14
and QP15. The input oscillation frequency is amplified
to approximately +3 dBm by the VHF PLL buffers and
input to TX/RX switch QP16.

QP16 is controlled by a low level output from pin 70 of
microprocessor QLO1. The low level output from pin 70
of QLO1 is input to UHF/RX + B switch QUOS, turning it
on. When QUO6 is on, QP16 switches to the receive
side.

After passing through QP16, the oscillation frequency
is input to first mixer QF11 as an approximately 3 dBm
first local signal (fvco-v).

When the transceiver is in transmit status, the audio
signal from the microphone passes through VCO de-
viation adjuster RP06 (semi-fixed resistor) and is input
to pin 7 of VCO unit KPO1.

The audio signal input to pin 7 of KP01 is input to the
VHF VCO modulation varicap diode built into KPO1.
There frequency modulation takes place.

The frequency modulated oscillation frequency is then
output from the VHF VCO as the transmission signal.
The transmission signal from the VHF VCO passes
through pin 3 of KP01 and is input to VHF PLL buffers
QP14 and QP15.

The input oscillation frequency is amplified to approx-
imately +3 dBm by the VHF PLL buffers and input to
TX/RX switch QP16.

QP16 is controlled by a low level output from pin 66 of
microprocessor QL0O1. The low level output from QLO1
is input to TX + B switch QL12, turning it on. When
QL12 is on, QP16 switches to the transmit side.

The transmission signal then passes through QP16
and is input to the transmitter circuit.

— UHF VCO Built into VCO Unit —

When the display of the full remote control microphone
(CMP844/CMP844A) indicates that the transceiver is
set to the UHF band, a power supply voltage is
delivered to the UHF VCO built into VCO unit KP01
because a low output signal from pin 71 of micropro-
cessor QLO1 causes the UHF side of VCO VHF/UHF
switch QP09 to turn on. When the UHF side of QP09 is
on, a power supply voltage of 8 V is supplied to the UHF
VCO.

The DC voltage (9.4 V — 10.4 V) output by the PLL loop
filter, which consists of RP04, CP14, CP15, CP16, and
CP17, is input to the UHF VCO varicap diode built into
VCO unit KPO1.

This DC voltage changes the capacitance between the
electrodes of the varicap diode, thereby controlling the
oscillation frequency produced by the UHF VCO.

The oscillation frequency from the UHF VCO passes
through pin 3 of VCO unit KP01 and is input to UHF PLL
buffers QP11 and QP12. The input oscillation frequency
is amplified to approximately +3 dBm by the UHF PLL
buffers.

The amplified oscillation frequency is input to first
mixer QF11 as an approximately +3 dBm first local
signal (fvco-u).

— Unlock Detect Circuit —

The unlock detect circuit determines whether the PLL
circuit status is locked or unlocked using the output to
pin 7 of microprocessor QLO1 from pin 13 of VCO unit
KPO1.

If the phase comparator inside the PLL IC built into
VCO unit KP01 detects no phase difference (PLL circuit
locked), it outputs a low level signal. This low level
output passes through pin 13 of KP01 and is input to pin
7 of microprocessor QL0O1. When microprocessor QLO1
receives this low level input, it determines that the PLL
circuit is locked.

If a phase difference is detected (PLL circuit unlocked),
the phase comparator outputs a high level signal.
This high level output passes through pin 13 of KP01
and is input to pin 7 of microprocessor QLO1.

When microprocessor QLO1 receives this high level
input, it determines that the PLL circuit is unlocked.




3.2 Receiver Block

The transceiver uses the double conversion super
heterodyne method with a first intermediate frequency
of 23.05 MHz (lower) and a second intermediate fre-
quency of 455 kHz (lower).

The receiver block comprises a RF amplifier circuit, a
first mixer circuit, a first IF amplifier circuit, a second IF
circuit, and an audio circuit.

3.21 VHF Band

— RF Amplifier Circuit —

The reception frequency (fax-v) from antenna cable
WO001 passes through a low-pass filter consisting of
LT15, LT16, LT17, CT45, CT46, LTO09, LT10, LT11, CT33,
and CT34 and is input to the VHF band receiver circuit
via an antenna switch comprising QT08, QT09, and
QT10. At this point, the collector voltage of QT10 in the
antenna switch (QT08, QT09, QT10) is high level,
causing pin diodes QT08 and QTO09 to turn off. The
reception frequency (frx-v) input to the VHF band
receiver circuit passes through a low-pass filter con-
sisting of LFO8 and CF47, and is input to excess input
protection circuit QF01. At this point, if the RF attenu-
ator function has been turned on using the full remote
control microphone (CMP844/CMP844A), a high level
output from pin 9 of microprocessor QLO1 causes
attenuator QF21 to turn on. When QF21 is on, the
reception sensitivity is reduced by approximately 8 dB.
If the RF attenuator function has been turned off using
the full remote control microphone (CMP844/
CMP844A), QF21 remains off and reception sensitivity
is normal.

The reception frequency (frx-v) from excess input
protection circuit QF01 passes through a band-pass
filter consisting of LF01, QF02, QF03, and QF23, and is
input to RF amplifier QF04.

To FM AF switch QAO1

To electronic volume KAO1
Audio signal To QLO1

First IF amplifier

The input reception frequency (frx-v) is amplified ap-
proximately 15 dB by QF04. Then it is input to a
band-pass filter consisting of LF02 — LF04 and QF0S5 -
QF10.

Varicap tuning is performed on the band-pass filter of
the RF amplifier circuit.

The band-pass filter's varicap diodes QF02, QF03, and
QF05 — QF10 change the pass band frequency based
on the voltage from DC voltage amplifier QP08. The
voltage from this DC voltage amplifier is output based
on data from microprocessor QL01 that corresponds to
the frequency setting. It is converted into a DC voltage
by a D/A converter QPO7.

— First Mixer Circuit —

After being amplified by approximately 15 dB by RF
amplifier QF04, the reception frequency (frx-v) passes
through a band-pass filter consisting of LF02 — LF04
and QF05 — QF10, and is input to the first gate of first
mixer QF11.

Also, the first local signal (fvco-v) from the VHF VCO
built into VCO unit KP01 is input to the second gate.
The reception frequency (frx-v) and first local signal
(fvco-v) are mixed by QF 11, and their difference creates
the 23.05 MHz first IF signal.

frx-v — fvco-v = 23.05 (MHz)
fax-v: Reception frequency
fvco-v: First local signal

— First IF Amplifier Circuit —

The 23.05 MHz first IF signal created by first mixer
QF11 passes through a VHF/UHF switch consisting of
QF12 and QF18, and is input to a band-pass filter
comprising FUO1 and FUO2 (bandwidth -3 dB £7.5 kHz).
After adjacent signal elements are eliminated from the
input first IF signal by FUO1 and FUOQ2, it is input to a
first IF amplifier consisting of QUO1 and QUO2. After
being amplified by approximately 10 dB by QUO1 and
QUO02, the first IF signal is input to pin 24 of second IF
IC QUO03.

Electronic volume

KAD01 KHO31Y1010

IM- M
circuit

QUO1 28C4099 Second IF IC
Quo2 158302
Quo3
1st IF TK10930V
signal
Second
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Figure 3-2 Second IF IC Block Diagram




— Second IF Circuit —

Aiter being amplified by the first IF amplifier, the first IF
signal passes through pin 24 of second IF IC QU03 and
is input to the second mixer inside QUO3. Also, the
22.595 MHz second local signal from local oscillator
circuit XUO1 passes through pin 1 of QUO3 and is input
to the second mixer.

The first IF signal and second local signal are mixed by
the second mixer built into QUO3, converting the first IF
signal into a 455 kHz second IF signal. After conversion
to 455 kHz, the second IF signal passes through pin 3
of QUO3 and, after adjacent signal elements are elim-
inated by band-pass filter FUO3 (bandwidth -6 dB
+7.5 kHz or greater; -50 dB +15 kHz or less), it is input
to QUO3 pin 7.

The input second IF signal is converted into an audio
signal by the second IF amplifier and a quadrature
detector, and then output via pin 12 of QUO03.

— Audio Circuit —

A portion of the audio signal output from pin 12 of
second IF IC QUO3 passes through FM AF switch QAO01
and is input to a de-emphasis circuit consisting of
QA02 and QA03. This de-emphasis circuit comprising
QA02 and QAO03 has frequency characteristics of
—6 dB/oct., and it performs audio signal correction.
After passing through the de-emphasis circuit, the
audio signal is input to pin 13 of electronic volume
KAO1. There it is converted into an attenuated output
signal based on the settings of microprocessor QLO1
and output via pin 14 of KA01. The audio signal output
from pin 14 of KAO1 is input to pin 1 of audio power
amplifier IC QA04, where it is amplified 30 dB. The
amplified audio signal is output from pin 4 of QA04 and
passes through external speaker socket JAO1. After
passing through external speaker socket JAO1, the
audio signal passes through pin 3 of JL04 and is output
from pin 3 of microphone plug JLO5. After being output
from pin 3 of microphone plug JLO5, the audio signal is
output from the speaker (ERO1) of the full remote
control microphone.

— Squelch Circuit —

A portion of the audio signal output from pin 12 of
second IF IC QUO3 is input to pin 18 of electronic
volume KAO1. The audio signal input to pin 18 of KAO1
is controlled based on control signals from pins 11, 18,
and 19 of microprocessor QLO1 and output from pin 16
of KAO1.

The audio signal output from pin 16 of KAO1 passes
through pin 19 of second IF IC QUO3, where it is
amplified 30 dB. The amplified audio signal is output
from pin 20 of QUO3, passes through pin 17 of KAO1,
and is converted into a DC signal inside KAO1. This DC
signal is output from pin 15 of KAO1 and input to pin 21
of second IF IC QUO3.

At this point, if the voltage input to pin 21 of QUO3 is
0.7 V or greater, QUO3 pin 22 outputs a high level
signal, which is input to pin 6 of QLO1. When a high
level input is applied to pin 6 of QLO01, squelch action
turns on. On the other hand, if the voltage input to pin
21 of QUO3 is less than 0.7 V, QUO03 pin 22 outputs a low
level signal, which is input to pin 6 of QLO1. When a low
level input is applied to pin 6, squelch action turns off.

"

— Signal Strength Meter Circuit —

A portion of the second IF signal is input to the signal
strength detector circuit built into second IF IC QUO3,
and a DC voltage between 0 V and 1.7 V and corre-
sponding to the strength of the reception signal is
output from pin 16 of QUO3. This DC voltage passes
through temperature compensate QUO7 and is input to
signal strength meter adjuster RU15 (semi-fixed resis-
tor). After being adjusted by RU15, the DC voltage is
input to pin 1 of microprocessor QL01, where it under-
goes A/D conversion.

After A/D conversion, the digital signal is sent from
microprocessor QLO1 to full remote control micro-
phone (CMP844/CMP844A), where it controls the sig-
nal strength meter indication on the display.

(Refer to 3.4 Control Block for information on data
output to the full remote control microphone.)

3.2.2 UHF Band

— RF Amplifier Circuit —

The reception frequency (frx-u) from antenna cable
WO001 passes through a low-pass filter consisting of
LT15, LT16, LT17, CT45, and CT46, and a high-pass
filter comprising LT13, LT14, CT42, CT43, and CT44,
and is input to the UHF band receiver circuit. The
reception frequency (frx-u) input to the UHF band
receiver circuit passes through attenuator QF20 and is
input to pin 2 of UHF band sub-front end base KF02.
At this point, if the RF attenuator function has been
turned on using the full remote control microphone
(CMP844/CMP844A), a high level output from pin 9 of
microprocessor QL01 causes attenuator QF20 to turn
on.

When QF20 is on, the reception sensitivity is reduced
by approximately 8 dB.

If the RF attenuator function has been turned off using
the full remote control microphone (CMP844/
CMPB844A), QF20 remains off and reception sensitivity
is normal.

The reception frequency (frx-u) from pin 2 of UHF band
sub-front end base KF02 / through a band-pass filter
built into KF02 and is amplified approximately 15 dB by
a high frequency amplifier. The amplified reception
frequency (frx-u) again passes through a band-pass
filter, where unwanted signal elements are eliminated.
Varicap tuning is performed on the band-pass filter
built into KF02.

The band-pass filter's varicap diodes change based on
the voltage from DC voltage amplifier QP08. The
voltage from this DC voltage amplifier is output based
on data from microprocessor QLO1 that corresponds to
the frequency setting. It is converted into a DC voltage
by a D/A converter.




— First Mixer Circuit —

The reception frequency (frx-u) output from pin 7 of
UHF band sub-front end base KFO02 is input to the first
gate of first mixer QF14.

Also, the first local signal (fvco-u) from the UHF VCO
built into VCO unit KP01 is input to the second gate of
first mixer QF14,

The reception frequency (frx-u) and first local signal
(fvco-u) are mixed by QF 14, and their difference creates
the 23.05 MHz first IF signal.

fax-u — fvco-u = 23.05 (MHz)
fax-u: Reception frequency
fvco-u: First local signal

— First IF Amplifier Circuit —

The 23.05 MHz first IF signal created by first mixer
QF 14 passes through a VHF/UHF switch consisting of
QF12 and QF18, and is input to a band-pass filter
comprising FU01 and FUO2 (bandwidth -3 dB *7.5 kHz).
After adjacent signal elements are eliminated from the
input first IF signal by FUO1 and FUO2, it is input to a
first IF amplifier consisting of QUO1 and QUO02. After
being amplified by approximately 10 dB by QUO1 and
QUO2, the first IF signal is input to pin 24 of second IF
IC QUO3.

After this, circuit operation is identical to that de-
scribed for the VHF band from the second IF circuit
through the signal strength meter circuit.

12

3.3 Transmitter Block

3.3.1 Microphone Amplifier

When the user holds down the PTT switch of the full
remote control microphone (CMP844/CMP844A) and
speaks into it, the resulting audio signal passes
through pin 1 of microphone plug JLO5 and is input to
audio deviation adjuster RM11 (semi-fixed resistor).
After level adjustment by RM11, the audio signal is
input to pin 1 of microphone switch QMO03.

When the transceiver is in transmit status, a high level
signal is output from pin 62 of microprocessor QLO1,
causing microphone switch QMO03 to turn on.

The audio signal output from pin 2 of QM03 is input to
microphone amplifier QM04, where it is amplified
approximately 62 dB. At the same time, pre-emphasis
(6 dB/oct. frequency characteristics) is applied by
CM13. The amplified audio signal passes through
modulation limiter QMO05 and is input to a low-pass
filter consisting of QM06, RM26 — RM28, CM 18, CM20,
and CM21.

At this point, unwanted signal elements above 3 kHz
are eliminated by the low-pass filter. The audio signal,
with unwanted signal elements attenuated, passes
through VCO deviation adjuster RP06 (semi-fixed re-
sistor) and is input to pin 7 of VCO unit KPO1.

3.3.2 Younger Amplifier

The audio signal is input to pin 7 of VCO unit KP01. It is
then output from pin 3 of KP01 as the transmission
signal. The transmission signal output from pin 3 of
KPO1 at a level of approximately 0 dBm is input to VHF
PLL buffers QP14 and QP15, where it is amplified to
approximately 3 dBm.

The amplified transmission signal is input to TX/RX
switch QP16. When the transceiver is in transmit
status, a low level signal is output from pin 66 of
microprocessor QLO1 and TX + B switch QL12 is
turned on, causing QP16 to switch to the transmit side.
When the transceiver is in receive status, a low level
signal is output from pin 70 of microprocessor QLO1
and UHF/RX + B switch QUO6 is turned on, causing
QP16 to switch to the receive side.

After passing through QP16, the transmission signal is
input to Younger amplifiers QT01 and QT02. QTO1
amplifies the 2 mW transmission signal by 13 dB to
approximately 40 mW. Next, QT02 further amplifies the
transmission signal to approximately 400 mW. The
power amplification of the Younger amplifier is ap-
proximately 23 dB.

After being amplified by QT01 and QT02, the transmis-
sion signal is input to pin 1 of final amplifier QT04.
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