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Frequency Coverage:

Channel steps:

Antenna Impedance:
Microphone Impedance:
Speaker Impedance:
Supply Voltage:
Dimensions (Body only):
Weight:

2) Transmitter

Output Power:

Emission Mode:
Modulation System:

Max. Frequency Deviation:

Spurious Emission:

3) Receiver

Modulation Mode:
Receiving System:

Sensitivity (12dB SINAD):
Selectivity:
AF Output:

SPECIFICATIONS

1) General

(Version T)

VHF BAND  108.000 ~ 173.995MHz (
420.000 ~ 470.000MHz (
144.000 ~ 147.995MHz (TX)

UHF BAND 138.000 ~ 173.995MHz (

..... {

438.000 ~ 449.995MHz (

(Version E)

VHF BAND  144.000 ~ 145.995MHz (
430.000 ~ 439.995MHz (RX)

UHF BAND  144.000 ~ 145.995MHz (
430.000 ~ 439.995MHz (

5, 10, 12.5, 15, 20, 25, 30, 50kHz steps

502 unbalanced

2k unbalanced

8Q unbalanced

13.8 Volts DC

140mm(W) x 40mm(H) x 162mm(D)

1.1kg (approx. )

VHF BAND  High: 50W /Mid: 10W /Low: 5W (approx. )
UHF BAND  High: 35W / Mid: 10W / Low: S5W (approx. )
F3E (FM), F2E (F2)

Reactance Modulation

+/ -5kHz

not more than -60dB

F3E (FM), A3E (AM)

Double Superheterodyne

VHF BAND  First: 45.1MHz / Second: 455kHz

UHF BAND  First: 58.3MHz / Second: 455kHz

Main band: -16dBp or better, Sub band: -13dBu or better
-6dB: 12kHz or more, -60dB: 28kHz or less

2.5W or more (5% distortion)

Specifications are subject to change without notice or obligation.
Specifications guaranteed in the amateur band only.




CIRCUIT DESCRIPTION

1. Receiver System

1) Receiver Signal Circuit

The receiver signal from the antenna is passed through the duplexer, the circuit
consisting of VHF: Low-pass filter and UHF: high-pass filter, and the signal is
divided into VHF and UHF.
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144M Band Receiver Circuit

AIR Band Receiver Circuit

The receiver signal passed through the duplexer is led to the antenna switch (D7,
D8). After passing through the high-pass filter, the signal is amplified by RF
amplifier, Q6. The amplified signal is amplified again by RF amplifier Q7, then the
unwanted signal will be eliminated by the varicap tuned triple band-pass filter.
Secondly the signal is mixed with the signal from the first local oscillator in the first
mixer Q8, then converted into the first IF. Its unwanted signal is attenuated in the
crystal filter circuit. After amplified by IF amplifier Q25, the signal is led to G2
Pin24.

The signat is mixed with the signai from the second iocai asciliator in 1C2, then
converted into the second IF, and output from Pin3. The output signal is input to
the IC2 Pin7 again after unwanted signal is attenuated by the ceramic filter. The
signal is led to the limiter amplifier IC2, and demodulated by quadrature circuit in
IC2, then the signal is output from Pin12 as the AF signal.

The receiver signal passed through the duplexer is led to the antenna switch (D7,
D8). After passing through the high-pass filter, the signal is amplified by RF
amplifier Q6. The amplified signal is led to the band-pass filter in AIR Front Unit,
and amplified by RF amplifier Q901, then output from Pin9.

Secondly the signal is mixed with the signal from the first local osciliator in the first




430M Band Receiver Circuit

144M Band Sub Receiver Circuit

430M Band Sub Receiver Circuit

S (Signal) Meter Circuit

mixer Q8, then converted into the first IF. Its unwanted signal is attenuated by the
crystal filter circuit. After amplified by IF amplifier Q25, the signal is led to I1C2,
Pin24.

The signal is mixed with the signal from the second local osciltator in IC2, then
converted into the second IF, and output from Pin3. The output signal is input to
the iC2 Pin5 again after unwanted signal is attenuated by the ceramic filter. Then
the second IF is demodulated by AM detector of IC2, and is output from Pin13 as

the AF signal.

The receiver signal passed through the duplexer is led to the antenna switch
(D303, D304). The signal is amplified by RF amplifier Q301. The amplified signal
is amplified again by RF amplifier Q311 and the unwanted frequency band is
eliminated by the helical filter L322, then amplified by the RF amplifier Q312, and
after eliminating the unwanted frequency band by the helical filter L323, the signal
is mixed with the signal from the first local oscillator in the first mixer Q313, then
converted into the first IF. Its unwanted signal is attenuated in the crystal filter
circuit. After ampilified by IF amplifier Q326, the signal is led to IC302 Pin20.

The signal is mixed with the signal from the second local oscillator in IC302, then
converted into the second IF, and output from Pin4. The output signal is input to
IC302 Pin6 again after unwanted signal is attenuated by the ceramic filter. The
lifier IC302, and demodulated by quadrature detec-

iwous, anda G

np
tion circuit, then the signal is output from Pin11 as the AF signal.

signal is led to the limiter am

The receiver signal from the antenna is led to the VHF Receiver. After amplified
by RF amplifier Q6, the signal is input to the VHF Sub Receiver. Passing through
the high-pass filter to attenuate the unwanted signal, the signal is amplified by RF
amplifier Q315. The amplified signal is led to the band-pass filter to attenuate the
unwanted signal, then mixed with the oscillating frequency from U sub V-VCO in
the first mixer Q316, and converted to the first IF of UHF. The first IF is led to
IC302.

The receiver signal from the antenna is led to the UHF Receiver. After amplified
by RF amplifier Q310, the signal is input to the URBF Sub Receiver. The signal is
amplified again by the RF amplifier IC10 and led to the band-pass filter to attenu-
ate the unwanted signal. Then the signal is mixed with the oscillating frequency
from V sub U-VCO in the first mixer Q10, and converted to the first IF of VHF. The
first IF is led to IC2.

VHF:

The S meter signal, DC voltage of IC 2 Pin16 is passed through variable register
VRS5. After added to IC601 Pin34, the signal is digitized by AD converter and
indicated on LCD as the S meter.

UHF:

The S meter signal, DC voltage of IC 302 Pin12 is passed through variable register
VR304. After added to IC601 Pin31, the signal is digitized by AD converter and
indicated on LCD as the S meter.




RF Attenuator Circuit

AGC (Auto Gain Control) Circuit

2) Squelch Circuit

VHF:

When the ATT key is pushed, "H" is output from the Shift Register IC7 Pin14, then
Q16 is turned ON to work the RF Attenuator Circuit consisting of D2, D3 and D4.
The input signal passed through the Duplexer, Low-pass filter and Antenna switch,
is attenuated about 15dB by RF attenuator before input to Q6 to decrease the
interference.

UHF:

When the ATT key is pushed, "H" is output from the Shift Register IC305 Pin11,
then Q321 and Q318 are turned ON {o work the RF Attenuator Circuit consisting of
D303 and D313. The input signal passed through the Duplexer, Low-pass filter
and Antenna switch, is attenuated about 15dB by RF attenuator before input to

Q310 to decrease the interference.

When the input signal is increased while receiving AM, the AGC circuit consisting
of Q24 increases the bias current according to the climb of the DC voltage from
1C2 Pin16 to decrease the power gain. (Forward AGC)

VHF:

The AF signal output from IC2 Pin12 is input to Pin19. Only the noise is amplitied
by the active filter in IC2, and output from Pin20, then amplified by the Noise
amplifier Q27. The ampilified noise is rectified to DC voltage by D20 and input to
Pin21. The input voltage is determined by the analogue switch IC9 depending on
the position of the Squelch VR.

In case that Squelch VR is set to MIN, all of the analogue switches in IC3 are
turned ON, and the voltage of Pin21 decreases. Secondly the voltages are
compared in IC2. The squelch signal (SDV) from Pin21 becomes "L" and the
squelch opens.

In case that Squelch VR is set to MAX, all of the analogue switches in ICS are
turned OFF, and the voltage of Pin21 increases. Secondly the voltages are
compared in IC2, the Squelch signal (SDV) from Pin21 becomes "H", and the

squelch closes. IC8
Q5 Q6 7 Q8
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UHF:

The AF signal output from IC302 Pin11 is input to Pin13. Only the noise is ampli-
fied by the active filter in 1C2, and output from Pin14, then amplified by the Noise
amplifier Q325. The amplified noise is rectified to DC voltage by D315 and input to
Pin15. The voltage is determined by the analogue switch IC303 depending on the
position of the Squelch VR.

In case that Squelch VR is set to MIN, all of the analogue switches are turned ON,
and the voltage of Pin15 decreases. Secondly the voltages are compared in IC2.




3) Power Supply Circuit

The Squelch signal (SDV) from Pin16 becomes "L" and the squelch opens.

In case that Squelch VR is set to MAX, all of the analogue switches in 1C9 are
turned OFF, and the voltage of Pin15 increases. Secondly the voltage are com-
pared in IC2, the Squelch signal (SDV) from Pin21 becomes "H", and the squelch

closes. 1C304

Qs Q6 Q7 Qs
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VHF Power Supply Switch Circuit and Unlock Circuit

in the receiving mode, "H" is output from Pin4 of Shift Register 1C8 according to
the serial data from CPU, and Q30 and Q29 are turned ON, then 8V is added to
8RV line.

In the transmitting mode, just same as receiving , "H" is output from Pin5 of IC8,
and Q32 and Q31 are turned ON, then 8V is added to 8TV line.

When PLL is unlocked, the unlock switch Q38 is turned ON because "H" is output
from PLL-VCO unit UL terminal. Then 8TV switch Q32 is turned OFF.
Accordingly the transmitting is enable when PLL is unlocked because 8TV line
does not work.

UHF Power Supply Switch Circuit and Unlock Circuit

In the receiving mode, "H" is output from Pin4 of Shift Register IC304 according to
the serial data from CPU, and Q332 and Q330 are turned ON, then 8V is added to
8RV line.

When transmitting the signal, just same as receiving , "H" is output from Pin5 of
IC304, and Q333 and Q331 are turned ON, then 8V is added to 8TV line.

The Unlock Switch Q334 is turned ON when PLL is unlocked, because "H"is
output from PLL-VCO unit UL terminal, and 8TV Switch Q333 is turned OFF.
Accordingly the transmitting is enable when PLL is unlocked because 8TV line
does not work.




AF Signal Circuit
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4) Audio Circuit
VHF FM:

The AF signal output from IF unit IC2 Pin12 is made the AF frequency characteris-
tics 3kHz or below by the de-emphasis circuit (consisting of R112, C165, R128,
C170, R171 and C171), then amplified by AF preamplifier Q35.

The amplified signal is made the AF frequency characteristics 300 Hz or more by
the de-emphasis circuit (consisting of Q37, R138, C174, R139 and C175).

The de-emphasized AF signal ROV is muted in the sub control unit, and after the
signal is adjusted by electronic volume IC 605, added to AF power amplifier IC3
Pin2 as AQV to drive the speaker, then the signal is amplified.

VHF AM:

The AF signal output from IF unit IC302, Pin13 is made the AF frequency charac-
teristics 3kHz or below by the de-emphasis circuit (consisting of R110, C163,
R111, C229 and C164), and ampiified by the AM amplifier Q34.

Then the signal is processed just same as the FM.

UHF:

The AF signal output from IF unit IC302, Pin11 is made the AF frequency charac-
teristics 3kHz or below by the de-emphasis circuit {consisting of R332, C433,
R4086, C449, R413 and C448), then amplified by AF preamplifier Q328.

The amplified signal is made the AF frequency characteristics 300 Hz or more by
the de-emphasis circuit (consisting of Q329, R409, C451, R412 and C452).

The de-emphasized AF signal ROU is muted by the sub control unit, and after the
signal is adjusted by electronic volume IC 605, added to AF power amplifier IC3
Pin5 as AOU to drive the speaker, then the signal is amplified.




AF Mute Circuit

Electronic Volume Circuit

VHF:

When the squelch is closed during no signal, two mute switches Q613 and Q616
are turned ON by the signal from IC 601 Pin50, then the voice output is muted.
UHF:

When the squelch is closed during no signal two mute switches Q614 and Q617
are turned ON by the signal from IC 601 Pin43, then the voice output is muted.

VHF:

The muted AF signal ROV is added to the electronic volume IC605 Pin3. The
added signal is attenuated in10dB steps from 0 to -60dB. There are 7 steps from 0
1o -60dB 1o attenuate the signai. The signal is output from Pin2. The output signal
is amplified by the amplifier Q601 and added to IC605 Pin5 again. The signal is
attenuated in 2dB steps. There are 5 steps from O to 8dB to attenuate the signal.
The signal is output from Pin6.

The attenuation level is controlied by the serial data from CPU 1C601 after the
VR502 register value is changed to the voltage and converted to A/D.

UHF:

The muted AF signal ROU is added to the electronic volume IC605 Pin14. The
added signal is attenuated in10dB steps from 0 to -60dB. There are 7 steps from 0
to -60dB to attenuate the signal. The signal is output from Pin15. The output
signal is amplified by the amplifier Q602 and added to IC605 Pin12 again. The
signal is attenuated in 2dB steps. There are 5 steps from Q to 8dB to attenuate the
signal. The signal is output from Pin11.

The attenuation level is controlled by the serial data from CPU IC601 after the
value of VR501 register is changed to the voltage and converted to A/D.

Speaker Output Switching Circuit

The AF signals, AOV (VHF) and AOU (UHF) are passed through the analogue
switch IG5, and mixed. The signal is added to the audio power amplifier IC3 Pin5,
then amplified. In this time, the voices of VHF and UHF bands are output from the
speaker simultaneously.




2. Transmitter System
1) Modulator Circuit VHF/UHF

After the voice is converted into the electric signal by the microphone, the signal is
led to the microphone amplifier IC504. 1C 504 consists of two operational amplifi-
ers including the pre-emphasis circuit.

The amplified voice signal is added to the IDC circuit of operational amplifier.

The frequency deviation can be adjusted in VR3(VHF), or VR305(UHF). The

| is added to VCO varicap for reactance moduiation of VHF/UHF.

2) Drive/PA Ampilifier Circuit
VHF
The transmitting signal from VCO of VHF band is'amplified by the younger amplifi-
ers Q1 and Q2, then input to the power module IC1. The transmitting signal
amplified to the desired level in IC1, is passed through the low-pass filter, antenna P
switch, and high-pass filter in the duplexer to attenuate the second and third
harmonics enough, then supplied to the antenna.
UHF:
The transmitting signal from VCO of UHF band is amplified by the younger amplifi-
ers Q301, Q302 and Q303, then input to the power module IC301. The transmit-
ting signal amplified to the desired level in IC301 is passed through the low-pass
filter, antenna switch, and high-pass filter in the duplexer to attenuate the second
and third harmonics enough, then supplied to the antenna.

VHF:

A part of transmitting power from low-pass filter is detected by Diodes D1 and D2.
Its detection voltage is passed through the APC circuit of UHF (Q307, Q308 and
Q309) and controls the APC voltage supplied to the younger amplifier Q1 of VHF
and the power module 1C1 to fix the output power.

UHF:

A part of transmitting power from low-pass filter is detected by Diode D301 and
D302. lts detection voltage is passed through the APC circuit of UHF {(Q307,
Q308 and Q309) and controls the APC voltage supplied to the younger amplifier
Q301 of VHF and the power module 1C301 to fix the output power.

4) Air-Cooled Fun Power Control Circuit
The air-cooled fun is built-in to cool the heat sink. When the PTT is turned ON,
Q335 is also turned ON simultaneously. Then the fun turns at a high speed.
When the PTT is turned OFF, "H" is output from 1C304 Pin7, Q335 is turned ON,
then the fun turns at a low speed.
The temperature switch TS1 is installed. When the temperature in the unit goes
up over 95°C, the thermal relay opens, and Q40 is turned ON. Also Q4(VHF) and
Q305(UHF) are turned OFF, and the unit is set to low-power even while transmit-
ting at HI or MID power.




3. PLL Circuit

1) PLL Synthesizer Circuit

'T 25K508K52 25C4215Y

VHF and UHF bands have their own units isolatedly. The sub unit has the dual
construction consisting of VCO in the upper place and PLL in the lower place.
Both of the sub units are packed in a hard shield case so as not to be influenced
by the circumstances.

The crystal X1 of 12.8MHz is oscillated in IC751 (VHF), the output is led to Q22,
and the output of Q22 is-added to IC851 (UHF).

The reference osciliating frequency is divided in IC75
reference frequency of SkHz or 6.25kHz.

The comparison frequency is divided by the PLL of pulse swaliow system, IC751
and IC851 after the VCO output is amplified in Q703 (VHF) and Q803 (UHF). The
reference frequency of 5, 10, 12.5, 15, 20, 25, 30, 50kHz steps can be obtained

by dividing X1.

and IC851 to get the
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2) V-VCO Circuit

3) V Sub U-VCO Circuit

4) U-VCO Circuit

5) U Sub V-VCO Circuit

SW Q704 is turned ON, and the desired frequency is oscillated directly in Colpitts
oscillating circuit consisting of FET Q757. VCO control voltage is added to the
varicaps D702 and D703, and the oscillating frequency is tuned.

SW2 becomes "H" while receiving, and Q701 and D701 are turned ON to shift the
oscillating frequency.

SW Q755 is turned ON, and the desired frequency is oscillated directly in Colpitts
osciliating circuit consisting of FET 757. VCO control voltage is added to the
varicaps D751 and D752, and the oscillating frequency is tuned.

(Q704 is turned OFF in 144MHz band, and the oscillation is stopped.)

SW Q804 is turned ON, and the desired frequency is oscillated directly in Colpitts
oscillating circuit consisting of FET Q802. VCO control voltage is added to the
varicaps D802 and D803, and the oscillating frequency is tuned.

SW2 becomes "L" while receiving, and Q801 and D801 are turned OFF to switch
the oscillating frequency.

SW Q855 is turned ON, and the desired frequency is oscillated directly in Colpitts
osciiiating circuit consisting of FET Q857. VCO control voitage is added to the
varicaps D851 and D852, and the oscillating frequency is tuned.

(Q804 is turned OFF in 430MHz band, and the oscillation is stopped.)

6) Shift SW (SW1) Circuit

When PTT is turned ON, SW1 of PLL IC becomes "H" momentarily, and the switch
Q759(VHF) or Q859(UHF) is turned ON.

The constant of LPF is changed and the lockup time from receiving to transmitting
is shorten .

4, Front CPU and Peripheral Circuit

1) Reset Circuit

When B power supply is turned ON, "L" pulse of about 40ms is output from 1C503
with Reset Function Pin4, and CPU IC501 is reset.

When B power supply is turned OFF, the decreasing of 5V line is detected in
IC503. The output is shifted from "H" to "L" level.

2) Microphone Key Input Circuit

3) LCD Display Circuit

When the switch(PTT, UP or DOWN]) on the microphone is turned ON, "L" level is
input to CPU IC501 simultaneously.

LCD display circuit consists of LCD driver 1C502, its peripheral circuit and LCD.
The lighting mode is dynamic lighting of 1/3 duty and 1/3 bias, and the serial data
of the content is transmitted to the LCD driver from V1~V5 of IC501.




4) Lighting and Dimmer Circuit
Soon after the power is turned ON, “H" is output from 1C501 Pin85 (PSWO) and
P25 (LED1), and the LED for key lighting (green) and the LED for LCD back
lighting (green) are lit.
When the F key is pushed, "L" is output from IC501 Pin25, and the LED (green) is
turned OFF, then "H" is output from Pin26 (LED2) and the LED for key lighting
(orange) is turned ON. Also when the Band switch is pushed, the LED of the band

which can be transmitted is lit green. The LED changes from green to red while
transmitting (dual colored LED).

When the Dimmer Switch is turned ON, CPU IC501 Pin81 (DIM) changes from "H"
to "L" normally, and Q507 and Q508 are turned OFF. Accordingly the current is

controiled to dim the LED D501~D508.

5. Sub CPU and Peripheral Circuit

1) Reset and Backup Circuit
When B power supply is turned ON, "L" pulse of about 20ms is output from 1C612
(equipped with Reset Function) Pin4, and CPU IC601 is reset.
When B power supply is turned OFF, the decreasing of 5V line is detected in
IC503. The output is shifted from "H" to "L".
Also when power supply B is turned OFF, 1IC601 Pin80 (BU) becomes "L", and the
unit enters into the Backup Mode.
The contents of the memory is written on E2PROM IC610 in the Backup Mode.

2) Beep Sound Output Circuit
The square pulse is output from CPU IC601, Pin40 (BEP1), and Pin43 (BEP2),
then the signal is integrated by CR to obtain the sine wave.

3) DTMF Decoder Circuit
VHF:
A part of AF signal (RAV) from IC2 Pin12 is controlled by CPU IC601, and input to
DTMF decoder IC604 Pin7.
The input signal is judged whether available or not by the signal judge circuit in
IC604. Then the judged signal is converted to 4-bit code, and sent to IC601.
UHF:
A part of AF signal (RAU) f
DTMF decoder 1C604 Pin7
The input signal is judged whether available or not by the signal judge circuit in
IC604. Then the judged signat is converted to 4-bit code, and sent to IC601.

rom IC302 Pin11 is controlled by CPU IC601 to input to

4) Microphone Remote Control Circuit
The DTMF signal from the microphone (MR) is input to DTMF decoder IC603 Pin7.
The input signal is judged whether available or not by the signal judge circuit in
IC604. Then the judged signal is converted to 4-bit code, and sent to IC601.
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5) DTMF Encoder Circuit

DTMF encoder IC602 generates the audio sine wave (based on the 4-bit data from
IC601), and synthesizes the signal which is applied for the DTMF dialing and
outputs the signal from Pin14.

After the level of DTMF signal is adjusted by the variable register VR602, ampli-
fied by IC608. The amplified signal is added to each varicap of VCO for modula-
tion. At the same time the monitor sound is passed through the AF circuit, and
output from the speaker.

6) Cross Band Repeater Circuit
In the Cross Band Repeater Mode, Q603 in Cross Band Mute Circuit is turned
OFF, and the AF signal is connected to the Modulation Circuit.
When the squelch of VHF is opened, the AF signal ROV (VHF) is unmuted. Then
after the level of signal is adjusted by the variable register VR603, it is amplified by
1IC608. The amplified modulation signal is added to the varicap for the modulation
of UHF VCO, then UHF enters into the transmitting mode.
When the squeich of UHF is opened, the AF signal ROU (UHF) is unmuted. Then
after the level of signal is adjusted by the variable register VR603, it is amplified by
IC608. The amplified modulation signal is added to the varicap for the modulation
of VHF VCO, then VHF enters into the transmitting mode.

While pressing the Tone Burst key, the square pulse is output from CPU 1G601,
Pin27 (1750), then the wave is integrated by CR to obtain the sine wave. After the
level of the signal is adjusted by the variable register VR801. The signal is
amplified by IC608. Then it is added to each varicap for modulation of VCO.

6. CTCSS Tone Encoder Circuit

1) Reset Circuit
"The CPU is initialized by setting the RES terminal to "L" for 10msec or more
because the oscillation of the CPU is unstable just after the power is ON.

2) Tone Generating Circuit
The mimic sine wave is output from 1C981 Pin10~13, and converted to the ana-
logue wave by the ladder register to get 50 waves within 67.5~254.1.
After amplified by Q981, the tone signal is output to TOUT terminal.

vDD

VDD

Y




7. Packet Circuit

1200bps mode is the normal packet equipped with the squelch control.

The modulation signal input from the front MIC connector CN504 is amplified by
microphone amplifier of IC504, and led to IDC circuit, then VCO is modulated.
As for the receiving signal, squelch controlled AF signal is output from SPOUT.
9600bps mode is used for 9600bps GMSK/G3RUH Packet communication.
The modulation signal is input from rear jack, and the signal is limited in D504,
Q621, the VCO is modulated directly without passing the IDC circuit.

As for the receiving signal, FM demodulated signal output is input to the V/U
selector of IC11 passing through the buffer of Q12 and Q334.

The V/U selector is controlled by the control signal of CPU so that the detection

cobma it e lad da MW
Outputl iS 18G 10 U1,

IC11 V/U Selector Q12 1C2
’ VAF IC3
JK1 VHF SP OUT
y 9600bps RX OUT | [ —© < \F DET II o
\ 9600bps MOD IN
Q334 IC302 AUDIO AMP
IC7 ’ UHF UAF
. . ' iF DET Je_
Shift Registor N i
JK2
— ———0 9600bps IC601
PTT PTT
A PTTSW % REAR CPU
— VHF VCO

Limiter Limiter AMP

D605 Q621 1C608

I aa — } : UHF VCO

L ,%_ _%_ . IDC AMP

Q605
MUTE
CN504 r’
3 MIC 1IC504 MIC AMP ,L
O O 1
(@) o (@)
— 1C501
PTT
FRONT CPU
Data input output level diagram
1200bps 9600bps
Input level 10mVp-p 2Vp-p
Deviation 3.5+/-0.5kHz 2+/-0.5kHz
0~5Vrms/8Q2
Output ievel ) 300mVp-p/47kQ
Variable
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8) Front CPU I/O Port (IC501)

No. | Pin Name 1 Function [ vo | Logic Description
1 PC3/AN11 - - - -
2 AVSS GND | - -
3 TEST - [ - -
4 X2 - O - -
5 X1 - | - -
6 VSs GND | - -
7 0SC1 0SsC1 | - System clock
8 0SCc2 0sC2 (¢] - System clock
9 RES RES 1 - CPU reset
10 MDO MDO [ - (Mode terminal)
11 P20/IRQ4/ADTRG FUP | Active Low Microphone up key input
12 P21/UD FDN 1 Active Low Microphone down key input
13 p22 PTT | Active Low PTT key input
14 P23 FUNC t Active Low Function key input
15 P24 LM | Active Low LM key input
16 P25 SRCH | Active Low Search key input
17 P26 SCAN | Active Low Scan key input
18 P27 TSQ ) Active Low TSQ key input
19 P30/SCK1 RPT | Active Low RPT key input
20 P31/t REV ! Active Low REV key input
21 P32/SO1 CALL | Active Low CALL key input
22 P33/SCK2 MHZ ! Active Low MHz key input
23 P34/812 MR | Active Low MR key input
24 P35/802 VFO | Active Low VFO key input
25 P36/STRB LED1 7 ! Active High Key illumination LED ON
26 P37/CS LED2 ! Active High Key ilumination while FUNC key is pressed.
27 VSS - ! - -
28 V3 V3 | - LCD power supply
29 V2 V2 | - LCD power supply
30 V1 al | - LCD power supply
31 VCC - | - -
32 PA3/COM4 NC | - -
33 PA2/COM3 COM3 o] - LCD common output 3
34 PA1/COM2 COM2 o] - LCD common output 2
35 PAO/COM1 COM1 O - LCD common output 1
36 P50/WKPO/SEG1 NC - - -
37 P51/WKP1/SEG2 NC - - -
38 P52/WKP2/SEG3 NC - - -
39 P53/WKP3/SEG4 NC - - -
40 P54/WKP4/SEG5 NC - - -
41 P55/WKP5/SEG6 NC - - -
42 P56/WKP6/SEG7 NC - - -
43 P57/WKP7/SEGS NG - - -
44 P60/SEGY NC - - -
45 P61/SEG10 NC - - -
46 P82/SEG11 NC - - -
47 P63/SEG12 NC - - -
48 P64/SEG13 NC - - -
49 P65/SEG14 NC - - -
50 P66/SEG15 NC - - -




No. Pin Name | Function | vo | Logic | Description
51 | P67/SEG16 NC - - -

52 P70/SEG17 NC - - -

53 P71/SEG18 NC - - -

54 P72/SEG19 NC - R N

55 P73/SEG20 NC - - -

56 P74/SEG21 NC - - -

57 P75/SEG22 NC - - -

58 P76/SEG23 NC - - -

59 P77/SEG24 NC - - -

60 P80/SEG25 NC - - -

61 P81/SEG26 NC - - -

62 P82/SEG27 NC - - .

63 P83/SEG28 NC - - -

64 P84/SEG29 NC - B B

85 P85/SEG30 NC - - -

66 P86/SEG31 NC - - -

67 P87/SEG32 NC - - -

68 P90/SEG33 NC - - -

69 P91/SEG34 NC - - -

70 P92/SEG35 NC - - -

71 P93/SEG36 NC - - -

72 P94/SEG37/M M 0] - LCD driver AC signal

73 P95/SEG38/DO (Vo] o] - LCD shift resistor output

74 P96/SEG39/CL2 ClL2 (e} - LCD shift resistor shift signal
75 P97/SEG40/CLA1 cu1 o] - LCD data latch signal

76 vCC - | - -

77 P10/TMOW UPT O Active High TX band display

78 P11/TMOFL uTx o] Active High TX lamp output

79 P12/TMOFH VTX o] Active High TX lamp output

80 P13/TMIG VPT e} Active High TX band display

81 P14/PWM DIM O Active High Lamp dimmer control

82 P15/IRQ1/TMIB PSW | Positive edge Power switch input

83 P16/IRQ2/TMIC ENC1 1 Active Low Rotary encoder Up input
84 P17/IRQ3/TMIP ENC2 | Active Low Rotary encoder Down input
85 P40/SCK3 PSWO e} Active High Front unit 5V power switch
86 P41/RXD RXD | Pulse Serial communication receiving data
87 P42/TXD TXD o] Pulse Serial communication transmitting data
88 P43/IRQO NC I - -

89 AVCC GND | - A/D power supply

90 PBO/ANO VHF | Active Low VHF key

91 PB1/AN1 UHF | Active Low UHF key

92 PB2/AN2 VVOL | A/D VHF volume

93 PB3/AN3 vsQ | A/D VHF squelch

94 PB4/AN4 UvoL | A/D UHF volume

95 PB5/AN5S usQ { A/D UHF squelch

96 PB6/ANG UP/DN | A/D Relay microphone control input UP/DN
97 PB7/AN7 NC ! - -

98 PCO/ANS BP1 | AID Band plan 1 {destination)
99 PC1/AN9 BP2 | A/D Band plan 2

100 | PC2/AN10 BP3 ! A/D Band plan 3
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9) Main CPU 1/O Port (IC601)

No. | Pin Name | Function | vo Logic | Description
1 RES RES [ - -
2 XTAL 0OSCt | - CPU clock 9.8304MHz
3 EXATL 0sC2 (¢] - CPU clock 9.8304MHz
4 MD1 - | Active High Single chip mode
5 MD2 - | Active High Single chip mode
[¢] NMi - i - -
7 STBY - | - -
8 VCC vCcC - -
9 P52/SCKO S5Y O Active Low 5V power switch output
10 P51/RXDO RXD | - Serial communication receiving data
11 P50/TXDO TXD @] - Serial communication transmitting data
12 V88 - - - -
13 PS7/WAIT SCL1 o Pulse E2PROM clock
14 P96/ - - N N
15 PY5/AS SDA 110 Pulse E2PROM data
16 P94/ WR STBE O - Electronic volume strobe
17 P93/RD DATE (¢] - Electronic volume data
18 P382/IRQ0 - | - Power ON interrupt
19 P31/IRQ1 CKE @] - Electronic volume/CTCSS clock
20 PY0/ADTRG/IRQ2 DATV (¢] - VHF side data (PLL, 4094)
21 P80/FTCI STPU e} Active High UHF side PLL strobe
22 P61/FTOA STBU O Active High UHF side 4094 strobe
23 PE62/FTIA CKU (¢] - UHF side clock (PLL, 4094)
24 P63/FTIB DATU 8} - UHF side data (PLL, 4094)
25 P84/FTIC STPV (¢] Active High VHF side PLL strobe
26 P&5/FTID STBV o} Active High VHF side 4094 strobe
27 P&6/FTOB/IRQ6 1750 8] Pulse 1750Hz Tone burst signal output
28 P67/IRQ7 CKvV o - VHF side clock (PLL, 4094)
29 AVCC - - - -
30 P70/ANO SDuU A/D - UHF side squeich signal
3 P71/AN1 SMU A/ID - UHF side S meter signal
32 P72/AN2 uLu A/D - UHF side PLL unlock signal
33 P73/AN3 Sbv A/D - VHF side squelch signal
34 P74/AN4 SMV A/D - VHF side S meter signal
35 P75/ANS uLv A/D - VHF side PLL unlock signal
36 P76/AN6/DAQ PTTS A/D - PTT input terminal for the packet
37 P77/ANT/DAY - - - -
38 AVSS - - - -
39 P40/TMCIO DTMV @] Active High DSQ VHF side DEC signal (4066 control A)
40 P41/TMOO0 BEP1 O Pulse 1 side beep sound output
41 P42/TMRIO DTMU @] Active High DSQ UHF side DEC signal (4066 control B)
42 P43/TMCI1 BMUV (6] Active High VHF side DTMF ENC monitor mute signal
43 P44/TMO1 BEP2 [¢] Pulse 2 side beep sound output
44 P45/TMRI1 BMUU @] Active High UHF side DTMF ENC monitor mute signal
45 P46/PW0O SQvD (¢] Active High VHF side squelch signal output
46 P47/PW1 SQUD @] Active High UHF side squelch signal output
47 vCC - - - -
48 P27/A15 XMUT 6] Active Low Mute signal for cross band repeater
49 P26/A14 MUTU @] Active High UHF side AF mute signal (4066 control C)
50 P25/A13 MUTV (0] Active High VHF side AF mute signal (4066 control C)
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No. Pin Name i Function o | Logic Description

51 P24/A12 STB2 (e} Active High UHF side CTCSS strobe signal

52 P23/A11 STB1 e} Active High VHF side CTCSS strobe signat

53 P22/A10 TID | Active Low CTCSS unit detection

54 P21/A9 TDU | Active Low UHF side CTCSS tone detection signal

55 P20/A8 TDV 1 Active Low VHF side CTCSS tone detection signal

56 | VSS - - - -

57 P17/A7 DD4 | - VHF/UHF DTMF DEC data

58 P16/A6 DD3 | - VHF/UHF DTMF DEC data

59 P15/A5 DD2 [ - VHF/UHF DTMF DEC data

60 P14/A4 DD1 I - VHF/UHF DTMF DEC data

61 P13/A3 DM4 | - DTMF DEC data for remote control microphone
62 P12/A2 DM3 | - DTMF DEC data for remote control microphone
63 P11/a1 DM2 | - DTMF DEC data for remate control microphone
64 P10/A0 DM1 | - DTMF DEC data for remote control microphone
65 P30/D0 DVD | Active High VHF/UHF DTMF DEC detection

66 P31/D1 PDD o Active High VHF/UHF DTMF DEC enable

67 P32/D2 DVM | Active High DTMF DEC detection for remote control microphone
68 P33/D3 PDM (0] Active High DTMF DEC enable for remote control microphone
69 P34/D4 DATH o] - DTMF ENC data

70 P35/D05 DAT2 o] - DTMF ENC data

71 P36/D6 DAT3 o} - DTMF ENC data

72 P37/07 DAT4 (o] - DTMF ENC data

73 VSS - - - -

74 P80 DEE (0] Active High DTMF ENC output enable

75 P81 MMUT O Active High Microphone mute signat

76 P82 MPSW (0] Active High Main power switch output

77 P83 PKT (0] Active High 9600BPS packet mode

78 P84/TXD1/iRQ3 - - - -

79 P85/RXD1/IRQ4 - - - -

80 P86/SCK1/IRQ5 BU | Active Low Back up signal

18
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SEMICONDUCTOR DATA

1) AN8010M (XA0119)
Voltage Regulator
Test Circuit

Block Diagram

Vout

-

S-AAA
vV

[

*5 L1 x5 ]
o pa -7 Reference Iy $R2
ANSQ10M Voltage Error Arb«
= r
N 3
Over current
protection
6 /L |
Output Common  Input 2 2 .
VIN vouT
AN8010M o %z cour
2) BU4094BF (XA0246) l
8-Stage Shift Register
Function Table
Parallel outputs Serial outputs
Clock Output Strobe Data Q1 Qn Qs Q's
enable
f L X X Z z Q7 No Chg.
v L X X 4 4 Ne Chg. Qs
f H L X No Chg. | No Chg. Q7 No Chg.
f H H L L Qn-1 Q7 No Chg.
£ H H H H Qn-1 Q7 No Chg.
Z=High Impedance
v H X X No Chg. | No Chg. | No Chg. Qs X=Don't Care
STROBE [ 1 ~ e v Block Diagram
DATA [2 15 Ouput pata 02 1106 a'sy seRIAL
Enable 3 8-STAGE SHIFT REGISTER 9 )
CLOCK O—~—‘ - Qs 7/ OUTPUT
CLOCK []3 o 143 Q5 U
c
Q1 4 g 131 @6  STROBE O—! 8-BIT LATCHES
({o)
Q2 s g 123 a7 M
o \:, OUTPUTH_15
M 3-STAGE OUTPUTS
Q3 E:i 6 11 Q8 ENABLE Oo—
Q4 7 10 as $ __________________________ $
Q1 PARALLEL Q8
Vss —s 9 Qs ouTPUT




3) L78LR05D (XA0285)
Voltage Regulator

Block Diagram

OUTPUT

()

/8LR0O

5

INPUTC‘ '50 QUTPUT
‘,.*.% n+
7 Start up f vref ”r
e G | | 4, RESET
=
e
Cd ()i ] Reset |} '
O.IujL: e l} W i
300 300
\é:leclor 4 v
$ 21: °o ano
Parameter Symbol Ratings Unit
Input voltage Vin 7.5~20 \)
Output current lout 1~150 mA
Output voltage Vout 5.0 A

4) LA4445 (XA0116)
Audio Power Amplifiers

CIT

-

Input

N ] A

< [l “

S

F 5
o %
Q £
© 5
o o
- -
T o @
o Z O
o ¢ o

Output

% LA4445
(o

NF1

1
~{)ast

iQouT

AQ VCC
12)Power Amp GND

8)0ouT2

(7)Bs2

Y
( Qutput
N iN1(2 \@r
Preamp (3 Thermal
GND protection circuit{ | protection circuit
Ripple Shock
filter circuit sound circuit
1 12
2 oc(@ Short
] o protection circuit | [ Thermal
(&) EL protection circuit
(=% ©
€ o b ® +
Lz 80285855 3 '““ Drive
Z £ 240 £ Z2oO0>0mo04d NF2(8 amp2
Serge protection
circuit
Parameter Symbol Condition Ratings Unit
Idle current lcco 75 ma
Voltage gain VG 515 aB
Output power Po THD=10% 5.5 W
Total harmonics distortion | THD Po=1W 0.15 %
Input resistance Ri 30 kQ
Rg=0 0.6 mV
Output noise voltage VNo
Rg=10kQ 1 my
Ripple rejection ratio Rr Rg=0, Vr=200mV, fR=100Hz 46 dB
Channel separation chsep Rg=10kQ, Vo=0dBm 55 dB
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5) M56760FP (XA0235)

540MHz Frequency Synthesizer

XIN

Xout

FIN

REF

CcPS
RST

. . Power supply
Serial data input S| d 1 16 [Jvce terminal
terminal 3 ~55V 14mA
Clock input terminal cps 1 2 15 XN Reference oscillator
input terminal
Reset input terminal RSTL 3 14 [xouyt  Reference oscillator
output terminal
. = Phase detector output
Reference Bias REFC 4 9)] 13 IL0cK terminal
input terminal 2} when locked Low
(o2]
Local Oscillator input FINC 5 o 12 Fl PD ;r:ﬁ]sisacfetector output
terminal fmax =540MHz M
Output port1 terminal SwWi[] 6 11 {JLFI Low pass filter input
terminal
i Low pass filter
Output port2 terminal SwW2 7 10
pute ° — —ILFO output terminal
Ground terminal GND [q 8 9 [1PIN Phase switch input terminal
of phase comparator
Function Table
P/Ninput | Phase |PD output
High or Low | Locked Hi-Z
High Lead High
High Lag Low
Low Lead Low
Low Lag High
Block Diagram PN VCC  GND
15 16 8
15
178
OSC M Divider Programmante
Test Signal
T 1 \
Data Latch Latch Lock 13 | LOCK
e 18it — ¥ Detect | )
Phase
5 Comparator
Prescaler Programmabie 2] PD
4 | AMP_ 274128 11129 Divider —0
AF I T
™ 7 | sw2
Power Data Latch
Switch 'r‘ (178it)
| 2 6 | swi
—
! Shift Resistor (21Bit) ] k—-
Latch
Select
3 21 Pulse Counter Latch Signal




6) M57788MR (XA0313)
430 ~ 450MHz FM 35W RF Power Module

g Ole
3 ) M57788MR — 2
G — VI 1 1 OUIVITL — &
£ =
- 5 4 3 2 1 -
T T 7 T T
5| o7 |
s | ogl 8¢l g
5 Qs 29 &L 5%
5 08 £x> g> CE
2E TE o8 28 38
6 Ig &3 23 £
Ratings Symbol Ratings Unit
Supply voltage Vce 17.0 \Y
Current lcc 12 A
Input power Pin 0.8 w
Output power Po 50 W
Operation case temperature | Tc(op) -30~+110 °C
Storage temperature Tstg -40~+110 °C
f=430~450MHz, Vcc1£13.5V, Zg=Z1=50Q
Po - Pi
50
/
10
= 7
S,
g
- /
Q i
=
[e]
a
5
i
I
O 10
Te = 25°C
Freq = 430MHz
Vee = 135V
2g-7I=50Q
0.1
0.5 0.1 02 03 05 1.0 20 30

Input Power (W)

Output Power Po (W)

Output Power Po (W)

Po, »t- Freq.
70
60
50
[ —
40 |
30
20
Tc = 25°C
Vce = 13.5V
10 Pi = 0.4W
Zg=2Z1=50Q
0
410 420 430 440 450 460
Frequency (MHz)
Po - Vcel
—
50
V4
7
° ]
L
1
1
’ : T =25°C
Freq = 430MHz
Vee = Veon = 13.5V
Pin = 0.4W
2g=2i=50Q
0.1
4 6 8 10 12 14

1st Stage Supply Voltage Vec1 (V)

50

40

30

20

Total Efficiency 5t (%)
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7) MC7808 (XA0082)
8V Voltage Regulator

8) NJM4066B (XA0095)
Bilateral Switch

9) NJM2902M (T1) (XA0265)
Operational Amplifiers

SIG.A

SIG.B

\IN/OUT [:

O

7808

Input

l:::l
Common [————————{ |

—{

Qutput

ﬁ\ﬂi’A

[14] vOD

[ 13] CONT.A

121 CONT.D

CONT.B [5]

ja—l l—FF_\—:I INJOUT )

SWC

CONT.C [6 ]

VSS

[7]

il

| 8 | InouT

A Output [

A -Input T

1D Output

1D -Input

A +input I—%
—]

v/
v+

B +Input [

1D +input

2T\ a}

B -lInput [}

B Output [}

™ 1C +Input

™ 1C -Input

1C Output

10]ouTAN |
9] outin ]

SIG.D

SIG.C




10) NJM4558 (XA0097)
Operational Amplifiers

A Output ] ~ 8 Y
A
- _+
A-nput [ > Bﬁ: B Output
A +Input ] 3 A—; =18 -Input
V- I 4 3 1B +input
11) RH5VAGO0AA (XA0315)
C-MOS Voltage Detector
Equivalent Circuit
JEER\
-
®
OuUT VDD VSS
RH5VABOAA
12) uPC1676G (XA0151)
RF Amplifier
Block Diagram
i L 0+VCC ' Vee Input
L oour !
. ? H B
g ; P g oupt GO
_ +—OGND
Parameter Symbol Condition Ratings Unit
Max. supply voltage Vee 6 Vv
Power dissipation Ptot 200 mwW
Idie current lcc no signal 19 mA
Power gain GP f=500MHz 22 dB
Noise figure NF f=500MHz 45 dB
Upper frequency fu 3dB down 1200 MHz
Isolation ISL f=500MHz 28 dB
Input return loss RLin f=500MHz 12 dB
Output return loss RLout f=500MHz 9 ds
Max. output power Po f=500MHz 55 dBm
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13) S-AV17 (XA0185)

144 ~ 148MHz 60W
RF Power Module

i<} i<}
c c
3 3
o \ C_A\/4177 — o
S M V’ [ ] &
£ £
- 1 2 3 4 -
] T T
-
= >3 .
© O 3 g0 =4
£ A o SN [
[ = g o
5§ 9. % Qs .
ZE Sz e 3
28 g9t gE 5 E
£ 252 2 cg
Ratings Symbol Ratings Unit
Supply voltage Vee 16 \
Control voltage Vcon 16 Vv
Current IT 14 A
input power Pi 600 mw
Output power Po 65 w
Operation case temperature | Tc(opr) -30~+100 °C
Storage temperature Tstg -40~+110 °C
12.5V<Vcc 86V, Veon $12.5V, Pi=400mW, Zg=7!=50Q
Po,»-Pi
Freq. = 146MHz
Vce = Veon = 12.5V
Tec =25°C
70
Po
L—"]
60 /
50 / 60
5 7 =
§ 40 { L 50 é\
- o
E / 8
S 30 w0
20 /
10
0
0 0.1 02 0.3 0.4 0.5 0.6

Input Power (W)

Qutput Power (W)

Output Power (W)

80

70

50

30

20

70

50

40

20

Po, » - Frequency

Vee = Veon = 12.5V
Pi = 400mW
Tc=25°C
60
Po
L]
7 T
_— 50
40
143 145 147 149
Frequency(MHz)
Po, 5 - Veon
Freq. = 146MHz
Vce = Veon = 12.5V
Pi = 400mwW
Tc=25°C
/Po’
/ 1
Vi 60
/ | ]
W/ == .
/ 40
0 5 10 15
Vcon (V)

Efficiency » (%)

Efficiency » (%)




NAND Gate

14) TC4S11F (XA0126)

INA o—
OUuT X
IN B o——

INB

INA  [2]}—
[3Tl
[l

15) TC4S66F (XA0115)

Bilateral Switch

INFOUT
OUT/IN Eﬁ—l

VSS 3

| S—

Function Table

16) TC4W53F (XA0319)
Multiplexer/Demultiplexer

Control input
ON channel
INH A
L L ch 0
L H ch 1
H NONE
* Don't Care
Rincl Niamaram
A7INJWIN W ugl At

4 .
: -
, HEH
, =
. N
. HE
, |y
@—g—Dq—z
h | Q
A | ©
Ll |l
0 o w
1 | >
[ W W
1 o <
. o
; g
INH Lo,.iL

<
%
»
a8
e g e
O 8
)
< .
m
m 1 O
|
1
.
1
.
.
'
:
.
.
.
.
)
'
'
1
:
1
1
h
:
1

VSS E[

CONT

out/iN [
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17) TC9154AP (XA0283)

Description

10dB step attenuator output (0~-60dB)

10dB step aftenuator input

AC GND terminal

2dB step attenuator input {(0~8dB)

Data input terminal

Clock input terminat

Strobe input terminal

(-) Power Supply
(+) Power Supply
GND

Attenuator
Function Table
Y N .
ss i1 16 ~1VvDD No. Pin Name
2 L-OUT1
L-OUT1 [T 2 15 [TIR-OUT1 15 R-OuT
3 L-IN1
LINT 3 14 I R-INY 1 AN
141 A-GND
A-GND [ 4 13 3 A-GND . e
12 R-IN2
L-IN2  [15 12 T R-IN2 6 L-OUT2
11 R-OUT2
L-OUT2 ] 6 11 [JR-0UT2 10 DATA
9 CK
ST —7 10 [1DATA 7 ST
1 V&S
GND []8 9 [CK 16 vbD
8 GND
Block Diagram
vDD GND VSS
i9—(8) 1

Level
shifter

DATA (10

18 bit shift register
181716151413 1211109 8 7 6 5 4

321

CK
ST
L-OUT1 (2)
L-IN1 1
p
¢ ASW—¢
b
)
—(ASH}—4
4 ASW
A-GND (&)
r A QW h
2.SW
1 b
< b |
4 TASwl 4
[ESW}—4

L-OuUT2 @———

7bit Latch

Q
x

6bit Latch

V.

7bit Latch

6bit Latch

— ({9 A-GND
j2 R-IN2

5w
‘r— —{11))R-0OUT2




18) TC35219F (XA0282)
DTMF Transmitter

VDD 1 14 ] TONE
-TD 32 13 [ -Ps
CONTT 3 = 12 DATAT
Q)
W
CONT2 [ 4 W 11 [ DATA2
N
—
vss []5 © 10 [ DATA3
M
oscouTC] 6 9 1 DATA4
OSCIN 7 8 1 MUTE
Function Table
No. Pin Name Description KEY INPUT DATA TONE FREQ.
1 vDD Power Supply CONT1 | CONT2 | DATA1 | DATA2 DATA3 | DATA4 fL fH
5 V8S GND terminal 1 L L L H 697 1209
2 -TD Qutput mode selection input terminal 2 H H L H L 697 1336
8 MUTE Mute output terminal 3 H H L L H H 697 1477
14 TONE Tone output terminal 4 H H L H L L 770 1209
6 OSCouT Oscillator terminal 5 H H L H L H 770 1336
7 OSCIN Oscillator terminal 6 H H L H H L 770 1477
3 CONT1 Single tone output selection terminal 7 H H t H H H 852 1208
4 CONT2 Single lone output selection terminal 8 H H H L L L 852 | 1336
12 DATA1 Data input terminal 9 H H H L L H 852 1477
11 DATA2 Data input terminal 0 H H H L H L 941 1336
10 DATA3 Data input terminal ‘ H H H L H H 941 1209
9 DATA4 Data input terminal # H H H H L L 941 1477
13 -PS Oscillator control input terminal A H H H H L H 697 | 1633
B H H H H H L 770 1633
C H H H H H H 852 1633
o} H H L L L L 941 1633
L H fL -
H L BINARY INPUT - fH
L L H H
Block Diagram
DATA CONT1  -TD
1~4 CONT2 MUTE
DATA — | pecoberH [~ pacH |
REGISTER CONTROL I !
’ LOGIC
VDO
] . Vref F—_—'—i MIXER ]———TONE
0sC TIMING [ i L_—_! y ]
GENERATOR DECODER-L DAC-L

OSCIN

OsCcouT
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19) TC35305F (TP1) (XA0268)

DTMF Receiver

D2 14 ] D3
D1 [J2 131 D4
OE [3 (—'I) 12 DV
w
vDD [ 4 P3)] 11 3 CLK
w
— o
PD [s o 10 [ XIN
mn
OSCELC] 6 9 [ xoUuT
SIGIN 7 8 [ 1VSS
Function Table
FL FH Digit OE D4 D3 D2 D1 No. Name [l{e] Description
697 1209 1 H L L L H 2 D1 O Data output terminal
697 1336 2 H L L H L 1 D2 (e] OE="L": Hiimpedance
697 | 1477 | 3 H L L H H 14 D3 o OE="H": data is output
770 | 1209 | 4 H L H L L 13 D4 o)
770 {1336 | 5 H L H L H 3 OE I When OE is "High", D1~D4 are enable.
770 1477 6 H L H H L 4 VDD v Power Supply: 5V
8s2 | 1200 | 7 H L H H H 5 PD ) PD="Low™: stand by mode
2 1336 8 H H L L L 6 OSCE H Control terminal of the oscillator stage
852 | 1477 | 8 H H L L H 7 SIGiN i Signal input terminal
941 1336 0 H H L H L 8 VBN G Power Supply: 0V
941 | 1209 . H H L H H 9 XOuT o) Crystal terminal (3.579545MHz)
941 [ 1477 | # H H H L L 10 XIN ! Crystal terminal (3.579545MHz)
697 1633 A H H H L H 11 CLK Vo "H": external clock.outpu(
770 { 1633 B H H H H L "L": external clock input
852 1633 c H H H H H 12 DV [e] Data valid
941 [ 1633 | D H L L L L
- - ANY | L z z z z
Block Diagram
[t Eieiai (R il -~
:+ Bandpass 11 Zero
v filter s crossing
: High | 11 detector;
L} |, ]
Bial : Fgrow IS
SIGIN @)———— tone : o - Timer
filter ' o : control
' " ! circuit
' = B H
E S S 1 I [
= @ov
Timing Internal Data strobe
generating clock
circuit .
L S|gna| > 23} D1
judge
Reference circuit [ | atch 1) b2
Bias circuit H  power & circuit
supply Matrix 14) D3
circuit
13) D4
| Dataclear %
ata clear 3 OF
DG ©
VDD Vss PD




20) TK10489M (XA0314)
Narrow Band FM IF IC

50Q

AF OQUTPUT

<
8
SCAN CONTROL

FILTER AMP QUTPUT
FILTER AMP INPUT
S METER QUTPUT

RF @ 6 w

INPUT gm E =] =
g3 &=3
g i
25 =Le

) SCAN CONTROL
) SQUELCH INPUT

»
w

IF AMP I

) = 9 I -
Q > Z &* 3
2 g g R Pk
N O 2 w R =]
2 . 0 o © <
p T CFU4s502 3 < 3 vee
2L 2 g s}
E Ls e
= f =l
Parameter Symbol Ratings Unit I °
Supply voltage Vce max. 10.0 \
Power dissipation Pd 410 mwW
Storage temperature Tstg -55~+150 °C
Operating temperature Top -30~+70 °C
Operating voltage Vop 2.5~8.0 \)
: o ] Vee=5V, Fc=10.7MHz, Dev=+/-3kHz
Operating frequenc fol ~60 MHz ! ’ ’
perating Tequenty P fm=1kHz, Ta=25°C
Ratings . "
Parameter Symbol Unit Condition
Min Typical Max
Supply Current 1 leet 1.8 2.6 4.0 mA No signal, Squelch OFF
Supply Current 2 lcc2 22 3.2 5.0 mA No signal, Squelch ON
Limiting Sensitivity Limit 0.8 2.0 6.0 Ny -3.0dB
Output Voltage Vo 170 250 350 mVrms | Vin=10mV +/-3kHz DEV
Output Impedance Zo 500 800 1500 Q Vin=10mV
Distortion THD 0.3 1.0 25 % Vin=10mV
Filter Gain Fc 40 46 52 dB f=10kHz, Vin=3mV
Filter Amp Output Voltage FDC 0.5 0.7 0.95 \ No signal
Scan Control Hi Voltage SH 43 49 5. \ Squelch input=0V
Scan Control Low Voltage SL -0.2 0.01 0.5 \) Squelch input=2.5V
Scan Control Hi Voltage SH 4.3 4.95 5.0 \) Squelch input=2.5V
Scan Control Low Voltage SL -0.2 0.04 0.5 \ Squelch input=0V
Squelch Hysteresis Hys 40 80 180 mV Rhys=1kQ2
Mixer Conversion Gain Mc 22 28 34 dB Mixer output terminal open
Mixer Input iImpedance MR 2.4 3.6 47 KQ DC Test
S meter Output Voltage SO 0.0 0.25 0.50 \ Vin=0.00mV, RS=68kQ
S meter Output Voltage S1 0.15 0.50 0.80 \ Vin=0.01mV, RS=68kQ
S meter Output Volitage S2 0.70 1.05 1.40 \ Vin=0.1mV, RS=68kQ
S meter Output Voltage S3 1.25 1.65 2.00 \ Vin=1mV, RS=68kQ
S meter Output Voltage S4 1.85 2.20 2.60 \ Vin=10mV, RS=68k2
S meter Output Voltage S5 2.05 2.40 2.80 \% Vin=10GmV, RS=68kQ
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21) TK10930VTL (XA0223)

Narrow Band FM IF IC

IFIN
10.7MHz

COMP OUT
COMP IN

NOISE AMP OUTPUT

NOISE AMP INPUT
AM AGC

10p
AM LOW CUT

0.033p

RSSIOUT

0.1p

5 14

4.7K

IF GND
AM SW
AM AF OUT

w

AF OUTPUT (AM)

*

=
o

N
o
o

FMAF OUT AF OUTPUT (FM)

) ) = @ o© N
3 ) z ) < Z o~
1%} g S|4 g = = Q
o Z gLt2 =z o [ N
N w 2To uT 2 > 3
ig s 8 s 3 3 &
b I CFU455D 2 i z £ { ©
3 1 o — 0
9 + w l w
EY ES
IS} =
A\ o
Parameter Symbotl Ratings Unit I
Supply voltage Vee max 10.0 \
Power dissipation Pd 400 mw
Storage temperature Tstg -55~+150 °C
Operating temperature Top -30~+75 °C
Operating voltage Vop 2.5~85 \
Operating frequency top ~60 MHz
Ta=25°C Vce=3V
Ratings . -
Parameter Symbol Unit Condition
Min Typical Max
Supply Current 1 lcc 6.8 89 mA No signal, AM ON
Supply Current 2 lec2 3.9 5.3 mA No signal, AM OFF
Mixer Conversion Gain Mg 20 dB
Mixer Input impedance Mz 3.6 KQ DC Test
FM
Limiting Sensitivity Limit 2.0 8.0 uv -3.0dB
Output Voltage Vo1 85 150 230 mVrms | 10mVin +/-3kHz DEV
Distortion THD1 1.0 2.0 % 10mVin +/-3kHz DEV
Output Impedance Zo 800 Q 10mVin
Filter Gain Gf 30 38 dB Fin=30kHz, Vo=100mV
Scan Control Hi Voltage SH 2.3 \ Squeich input=2.5V
Scan Control Low Voltage SL 0.3 \ Squelch input=0v
Squelch Hysteresis Hys 30 myv
S meter Output Voltage SO 0.05 0.5 \% Vin=0mV, RS=68kQ
S meter Output Voltage S1 0.05 05 0.9 \ Vin=0.01mV, RS=68kQ
S meter Output Voitage 52 0.7 i2 i.7 v Vin=0.1mV, RS=68k(
S meter Output Voltage 83 1.2 1.8 25 \ Vin=1mV, RS=68kQ
S meter Output Voltage S4 1.6 2.3 29 \Y Vin=10mV, RS=68kQ
S meter Output Voltage S5 1.8 24 29 \Y Vin=100mV, RS=68kQ
AM
e required input level to get
Sensitivity us 20 15 BV | Doy rme outout
Output Voltage Vo2 60 120 160 mVims | 1kHz, 30%, Vin=1mV
Distortion-1 THD2 1.0 20 % 1kHz, 30%, Vin=1mV
Distortion-2 THD3 2.0 4.0 % 1kHz, 30%, Vin=1mV
SN SIN 40 48 dB 1kHz, 30%, Vin=1mV
AM OFF Vo 0.3 0.3 %




22) Transistor, Diode and LED Outline Drawings

Top View
| M7 | MIB08 | 188226 | 15S318 | 1SV214 U1BC44 DTZ5.1A DTZ5.6C
| XD0013 | XD0014 | XD0103__|._. XD0129
__DAN202U _ |
_..XD0230__|
=
= |
N
_..CL170 1 CL-200YG | LT1EPS3A | __: 25K508 | 3SK131V11
.. XL0034__| | __XEQQ10 | _. XE0012
G G2 G1
%‘ K52 V11
H o BH =
S D D 8§
_3SK184R_ | __ 25J144 | : 2SK880GR | _2SK1577 | 3SK177 | . 25K1588__| 3SK131V12
__XE0014 [ . XEQ019 | __ XE0021 | .. XEQ022 | XE0024 | XE0025 | . XE0028
G2 G1 G G G G2 G G2 Gi
[mm] = jm=| = | — H B
3RS 3RR VY XG P2 U74 NG V12
[ [ R BH = 0 d H d 8 =3 U o J 8 =
D S D S S D S D S D D S G D S D S
| 2502407 | 2SC3356__ | . 28C3357__| . 2SB1132 | 2SD1761E | 2SC3369 | 2502954 | 2SA1576
| XT0019 | XT0119___| XT0048 | XT0061 | . XT0064 | XT0078 | XTO084 | XT0094___
C B C
5 S o 0 m
I [ 38 || bl | FYE FR
B H O 0O O 0O O O T 0O O O BT
BCE B E B CE B CE BCE C B C E B E
| 25C4081 | 25C4099 __.2§A1.Q§_6___?_S_Q‘EQQLL_N_H_-?_3_.0_42_29______2_3..0_4_2_15 ______ 25C4245 | 25B1302
L. XT0095___|__; XT0096 __|___ XT0110 __|__. XTo111 4. XT0115__ | _XT0124 | .} XT0125 | _: XT0126
C C C C C C C c
=] = = jsu| = jum] =
BR JP HQ LS R24 Qy HB [ 3 |
|| = | B3 B = g | P = 5 B | H = o U u
B E B E B E B E B E B E B E B CE
| FMG3 1 XN1214 1 ] XN11IM_ 1 XN1501_ 1 XN1213__ | . UNS211_ 1. DTA114YU_| DTC363EK_
| XU0021 ¢ XU0035 | . XUoo46 | XU0053 1 _. XU0054 1 _XU0061__ | _XUo112 | . XU0160 _
E2 B E1 B2 E Bt B2 E B1 B2 E Bt B2 E B1 C C C
gy H 8 /3 s g v [ e | s [ s gy s | s g o gy s jom] H |
C3 9H EK 5R gL 8A 54 H27
=i = T H H o o H o =5 o H H 5 d
c2 c1 C2 C1 c2 c1 C2 ct c2 c1 B E B E B E
LoXN1212 | . UNSTIL | UN2122 | | UN2222 | e L
| XUO164 | . Xu0165 | .. XU0167 __ | __ XU0168 | b
B2 E B1 C C C
jum g s g o | = = =
9K 6Q 7B 9B
= H = == H B
c2 o B E B E B E
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23) LCD
Common
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EXPLODED VIEW

. (Torque: 4.5kg+f-cm)
1) Front View s o

I 7

(Torque: 4.5kg-f-cm)

o I~ RS
v 3 @, NBOOS/7A /y/ 7 ’
APOOOS e 7
(Torque: 2kg-f-cm) » o
. & 4
o S A £
N, . Q n]
DG0018 N
i ) RN

LTS

4

1

FGO156

DGO017 —»

Ty L
"

NW0008
qﬂ, 7“

ND0021 Dial rubber N
NKO0O039 Dial knob

2) LCD View

TLOO11
\ FGO157B
EL0029

FM0094
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3) VHF Unit View

ET0005 FP0O083
T

000

6,000

00000
000006000000
0000000000000
0000000 00

TS0084 Ux1047 @ <— FPO084
l A

DS0360: T
DS0352: E

KS0044

A
<— FPO086 J
&
) \%
4
i
c

A: AW0001 Torque=4kg-f-cm
B: AV0002  Torque=4kg-f-cm
C: AA0050 Torque=4kg-f«cm
D: AP0018  Torque=4.5kg+fecm
E: AV0O003  Torque=4kg-f-cm
F: UEO116
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4) UHF Unit View

UE0257

PR0237 (T only)

FMO0096

A: AW0001 Torque=4kg-f-cm
B: AV0002 Torque=4kg-fcm
G: AW0003 Torque=4kg-f-cm
H: AV0001  Torque=5kg-f-cm
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ADJUSTMENT
1) Required Test Equipment

1. Digital Multimeter
d. Distortion Meter

Measurable frequency: 1kHz
2. Regulated Power Supply

Input level: Up to 40dB
Supply voltage: 13.8VDC Distortion level: 1% ~100%
Current: 15A or more
e. Audio Generator
3. Oscilloscope Output frequency: 1kHz~10kHz
Measurable frequency: Audio Frequency Outputimpedance:  600Q, unbalanced
4. Spectrum Analyzer f. Linear Detector
Measuring range: Up to 2GHz or more Filter: HPF (30Hz~50Hz)
LPF (10kHz~15kHz)
5. Tracking Generator 10. 9600bps Hi-Speed Packet Testing
Output frequency: Up to 2GHz or more

While pushing the FUNC key, push RC key.

Make sure that "A" flashes on the UHF side.
Connect the plug to the SP1 jack on the rear of the
unit.

6. Dummy Road
Measurable frequency: Up to 500MHz
Impedance: 502, unbalanced
Power: 50W or more

2.5p stereo plug (To ext mic terminal)
(UZ0022)

7. Speaker (2 units)

Impedance: 8Q [ T ','
GND

RX OUTPUT 100mV/47k (Level meter, oscilloscope)

8. SSG

Output frequency: 1GHz or more TX MOD 4.8kHz -1dBm (AF OSC)

Output level: -20dB/0.1pV to120dB/1V

Moduration: AM/EM 3.0e monaural plug (To SP 1)

(UZ0004)
9. Transceiver Tester
500MHz or more
GND
a. Frequency Counter
PTT (TX: Low)

b. Power Meter

Impedance: 50¢2, unbalanced

Measuring range: 50W or more

c¢. Audio Voltmeter
Measurable frequency: 50Hz~10kHz
Sensitivity: imV ~ 10V



Note 1

1. All SSG output is indicated by EMF.

2. AG output level connecting with the load is measured.
3. Standard Modulation: 1kHz +/- 3.5kHz/DEV

4. Audio Output level: 50mW~100mW at 8Q2

5. Coaxial cable: 5D2W 1m

Note 2

1. Power supply voltage is 13.8V.

Power switch is off.

2. Turn the squelch and volume knobs counterclockwise.

3. Press and hold the "F" key, then turn the power switch on.

The display shows the frequency as follows:
433.00 (E version)
445.00 (T version)

145.00
145.00

2) Adjustment Points

Sub Control Unit

g

a1

.

VR602 VR601 VR603

A R N
N — D8E —
DTMF 1750 X-band Repeater (T)
| PPNy o Py Yoy B N Y
FIOnt VCOnNnurol Vil
U O U T |
vrso1  JaD)
MIC Gain
- O/

Tone ENC Unit

ﬂ

TONE ENC
VRI81
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Main Unit
9600bps  SP OUT
IN or N
9600bps ¥ g ¥ SP2

=T Q0007 sg 0000000 000 N
gl M| 7 VHF ®

i TS1

Reference Frequency

TCH

=

(Middle Power)
VR VR2

(High Power)

L705 @ TP1 L15
PD
VR3 VRS L16 @
1) (S Met
(MAX DEV) VRalED) (S Meter) -
)
{(Squelch)

[ TP4 (Thermal Relay)

NS

(NN D annnonnh. <Aaannnn
e 11 el T T AT
-
l ol
@?' UHF @ %A
TC301
Yhﬁggfe Power) VR305
52 (MAX DEV)
VR301 (@
(High Power) L8058 g O
1322 (PD) =
L323
VR303 VR304
@\Tps (Squeich) 4G5} @ (S M;eter) . JE—
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3) UHF RX Adjustment

Condition Measurement Adjustment
Item Specifications
TX/RX | Equipment | Unit | Terminal | Unit | Parts { Method
Reference | {=445.00MHz (T) Freq. Counter VHF 445MHz (T)
TX Back |UHF ANT . TCH +/- 100Hz
Frequency | f=435.00MHz (E) Power Meter Main 435MHz (E)
Digital UHF UHF
PLL VCO | f=440.00MHz RX ; . TP2 L805 4.2V 4.2V+/-0.2V
Muitimeter | Main VCO
4.5V
f=440.00MHz TX -— 4.0V~5.5V
(Check)
3.8V
f=145.00MHz (SUB)| RX 3.2V~4.8V
(Check)
{=445.00MHz (T) T.G. UHF | L322 | . _ | I
Herical coil RX Back |UHF ANT . Max Gain | 440M (T)450M (T)
f=435.00MHz (E) -40dBm Main | L323 430M (E)440M (E)
Spect TC301
pectrum UHE TP3 -42dBm
Analyzer TC302
f=438.00MHz (T)
SSG .
UHF f=445.02MHz (T) . SINAD is
o RX Dist. Meter | Back |UHF SP2 Check
Sensitivity | f=449.99MHz (T) Oscill above 12dB
0
SSG OUT: -9.0dBy sctloscope
f=430.00MHz (E)
f=435.00MHz (E)
f=439.99MHz (E)
SSG OUT: -9.0dBu
VHF f=138.00MHz (T) SINAD is
Qansitivity | SSG OUT- _4 048 RX Check . -
Sensiivity OoG Vol -4, 0000 above 1208
f=145.00MHz
SSG OUT: -6.0dBp
f=173.99MHz (T)
SSG OUT: -4.0dBu
f=445.00MHz (T
(M LCD UHF | Front UHF "yl
S Meter | f=435.00MHz (E) RX . | VR304 )
S Meter panel Main Flashing
SSG OUT: 18.0dBu
SSG OFF Check | Does not light.
f=445.00MHz (T) Turn
f=435.00MHz (E) , UHF VR303 to
SQL level RX Main | VR303
SSG OFF Main close the
SQ VR: 9 o'clock squelch
Turn the UHF SQ VR to make sure that the squeich
closes at 5~10 o'clock.
f=445.00MHz (T) While pushing FUNC key, pqsh H/L key. The ATT is
ATT 235 0OMHy (E) RX lit. Make sure that the receiving sensitivity is attenu-
=S LUMIRZ ) ated about 10 ~ 20dB.
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4) UHF TX Adjustment

Condition Measurement Adjustment
Item Specifications
TX/RX | Equipment | Unit | Terminal| Unit | Parts | Method
, Power Meter
High f=445.05MHz (T) X UHF
. Current Meter | Back |UHF ANT - ] VR301 Max Above 36W
Power {=435.05MHz (E) High Main
Voltage Meter
+/-1.0W
36W
below 10A
f=438.00MHz (T)
f=449.99MHz (T) 33~40W
) Check
1=430.00MHz (E) 9A
f=439.99MHz (E)
Middle f=445.00MHz (T) TX
. VR302 10W 10+/-0.5W
Power f=435.00MHz (E) Middle
Low TX
Check 5+/-1W
Power Low
{=445.00MHz (T) i
Linear Det. 4.7kHz
f=435.00MHz (E) ) UHF 4.7kHz
DEV TX | Oscilioscope | Back |UHF ANT | VR305 +/-0.2kHz
Mod: 1kHz Po Meter Main /DEV IDEV
wer
Mic : -30dBm
4.0 kHz
. Mod: 1kHz
MIC Gain . Front | VR501 Check +/-0.3kHz
Mic : -46dBm
/DEV
1=445.00MHz (T)
cTCSS f=435.00MHz (E) 0.8kH 0.8kHz
Mod: OFF ENC [VRos1| o0 % | 40.1kHz
Tone /DEV
Tone SW ENC /DEV
88.5Hz
Ton {=439.00MHz 3.0kHz
" et Mod: OFF SUB |VR601| Check | +/-0.3kHz
r
USE | prTaDown IDEV
{=439.00MHz
3.0kHz
CODE=
DTMF VR602 Check +/-0.4kHz
"1i111111111111"
) /IDEV
Auto dialer ON




5) VHF RX Adjustment

ated about 10 ~ 20dB.

Condition Measurement Adjustment
Item Specifications
TX/RX | Equipment | Unit | Terminal | Unit | Parts | Method
Freq. Céunter
Frequency | f=145.00MHz TX Back |VHF ANT Check +/- 100Hz
Power Meter
Digital VHF VHF
PLL VCO | f=145.00MHz RX . . TP1 L705 3.00V 0.5V/-1V
Multimeter | Main VCO
f=145.00MHz TX Check 3.0V+/-1.0V
f=440.00MHz (SUB)| RX Check 2.5V+/-0.8V
Note: When you set the voltage of VHF RX PD to 3.0V, turn the core of L705 clockwise.
If the voltage can not be set to 3.0V, 2.0V is allowable.
]
Dist. Meter VHF L15 SINAD SINAD is
GAIN f=145.00MHz RX . Back | VHF SP2 , ~
Oscilloscope Main L18 MAX above 12dB
1
. |f=145.00MHz X SSG L5 SINAD SINAD is
Sensitivity Dist. Meter ~
SSG OUT: -9.0dBp. . MAX above 12dB
Oscilloscope L18
{=138.00MHz (T) ,
SINAD is
f=173.99MHz Check
above 12dB
SSG OUT: -4.0dBp.
AM
Sensitivi f=118.00MHz RX Check S/Nis
|
b SSG OQUT: 5.0dBu above 10dB
(T only)
f=145.00MH LCD VHF Front HF "Full
S Meter z rx | PV ron VAT URs v
SSG OUT: 20.0dBp S Meter panel Main Flashing
SSG OFF Check Does not light.
Turn VR4
f=145.00MHz VHF VHF to close
SQL level | SSG OFF RX . . VR4
Main Main the
SQ VR: 9 o'clock
squelch
Turn the VHF SQ VR to make sure that the squeich
closes at 9~10 o'clock.
While pushing FUNC key, push H/L key. The ATT is
ATT f=145.00MHz RX lit. Make sure that the receiving sensitivity is attenu-
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6) VHF TX Adjustment

Condition Measurement Adjustment
Iltem Specifications
TX/RX | Equipment | Unit |Terminal | Unit | Parts | Method
. Power Meter
High TX VHF
f=145.00MHz . Current Meter { Back |VHF ANT . VR1 Max Above 55W
Power High Main
Voltage Meter
/-1.0W
VR1 | 50w "
below 11A
f=144.00MHz (T)
f=147.99MHz (T 43~48W
z(T) Check o
f=144.00MHz (E) 1A
f=145.99MHz (E)
Middle f=146.00MHz (T) TX o o L
. VR2 i0W 10+-1W
Power f=145.00MHz (E) Middie
Low TX
Check 4~7TW
Power Low
f=145.00MHz Linear Det. 4.7kHz
. VHF 4.7kHz
DEV Mod: 1kHz TX | Oscilloscope | Back |VHF ANT Mai VR3 DEV +/-0.2kHz
ain
Mic : -30dBm Power Meter /DEV
4.0kH
MIG Gain | MO% TkH2 Check /osklj
n -U.
A | Mic : -46dBm ee * z
/DEV
f=145.00MHz 0.8kH
cTCSS | Mod: OFF Choc /.02k:|
Tone | Tone SWENC ee Heeane
/DEV
88.5Hz
f=145.00MHz 3.0kHz
Tone
— Mod: OFF Check +/-0.4kHz
St | PTT+DOWN /DEV
f=145.00MHz
3.0kHz
CODE=
DTMF Check +/-0.4kHz
1111111111111
. /DEV
Auto dialer ON
f=145.00MHz
3.5kHz
X-BAND | RXf=445.00MHz (T)
SUB | VR603] Check +/-0.5kHz
Repeater | RXf=433.00MHz (E)
/{DEV
X-BAND ON
- - o Make sure that the
Thermal | oMHe TX TPa VHF power changes from
Relay High Main "Hi" to "Low" when TP4
is connected to GND.




PC BOARD VIEW

1) VHF MAIN/AIR Unit Side A
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t Side B

2) VHF MAIN/AIR Un
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3) UHF MAIN/ENC/VOL Unit Side A
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4) UHF MAIN/ENC/VOL Unit Side B
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9) VHF VCO Unit
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10) VHF PLL Unit
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BLOCK DIAGRAM

1) Main Block Diagram
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2) CPU Block Diagram
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VHF PLL—-VCO

LL, VCO Block Diagram
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