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INTRODUCTION

This service manual describes the latest service information for the IC-2S5RA/E
144 MHz FM TRANSCEIVER at the time of publication.

MODEL VERSION No. VERSION SYMBOL
405 USA. USA
IC-2SRA | #07 |  Australia | AUS
#09 | Asia ; SEA
: #02, #12 T Europe | EUR-1,3
IC-2SRE | #03.#13 | UK UK, UK-1
#04, #14 ltaly EUR-2, 4
DANGER

NEVER connecl the transceiver to an AC outlet or 1o a DC power supply that uses
more than 16 V. This will ruin the transceiver.

DO NOT expose the transceiver to rain, snow or any liquids.

DO NOT reverse the polarities of the power supply when connecling the transceiver.
DO NOT apply an RF signal of more than 20 dBm (100 mW) 1o the anlenna
conneclor, This could damage the transceiver's front end.

e — e =

ORDERING PARTS

.....

Be sure lo include the following four points when ordering replacement parls:
1. 10-digit order numbers
2. Componen! part number and name
3. Equipment model name and unil name
4. Quantity required

<SAMPLE ORDER:=>
1130003760 IC TC4ST1F IC-2S5RA/E LOGICUNIT 5 pieces
8810004870 Screw PHM2x2.5ZK IC-2SRA/E Top cover 10 pieces

Addresses are provided on the inside back cover for your convenience.

REPAIR NOTES

1. Make sure a problem is inlernal belore disassembling the transceiver.

2. DO NOT open the transceiver until the transceiver is disconnected from its power
source.

3. DO NOT force any of the variable components. Turn them slowly and smoothly.

4. DO NOT shorl any circuits or electronic parts. An insulated tuning tool MUST be
used for all adjustments.

5. DO NOT keep power ON for a long time when the transceiver is defective,

6. DO NOT transmil power into a signal generator or a sweep generalor.

7. ALWAYS connect a 30 dB—40 dB allenuator between the transceiver and a
deviation meter or spectrum analyzer when using such test equipment.

8. READ the instructions of test equipment thoroughly before connecting equip-
ment to the transceiver.
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SECTION 1 SPECIFICATIONS

B GENERAL
eCurrent drain
BAND
CONDITION HAM | RECEIVER
Transmit High Power 1.3A —
(13.5V) Low power 1 500 mA —
One band Power saved 20 mA~ 20 mA*
Receive operation Rated audio output 150 mA 200 mA
(12.5V) Dualband | Power saved 40 mA*
operation Rated audio ouput 250 mA
*! Average value.
eExternal DC power supply : 6~16 V DC (negative ground)
eUsable temperature range : =10°C~+60°C; +14°F~+140°F
eDimensions and weight
(Projections not included.)
VERSION DIMENSION WEIGHT | BATTERY
54 (W)x 170 (H)x36 (D) mm 510g
IC-25RA (#05) 2.1 (W)x8.7 (H)x1.4 (D) in 111b BP-84
IC-2SRA (#07) 54 (W)x135 (H)x36 (D) mm 395¢g BP-82
IC-2SRE (#02~04) | 2.1 (W)x5.3 (H)x1.4 (D) in 13.9 0z
54 (W)x154 (H)x36 (D) mm | 440g*
IC-25RA (#09) 21 (W)x6.1 (H)x1.4 (D) in | 15.50z% BP-90
54 (W)x154 (H)x36 (D) mm 430¢g
IC-2SRE (#12~14) ), | (W)x6.1 (H)x1.4 (D) in | 1520z BP-83

**Weight includes 6 dry cell batteries.

W HAM BAND
General
sFrequency coverage
VERSION FREQUENCY COVERAGE
IC-2SRA (#05, #09) 140~150 MHz*® (Transmit)
IC-2SRE (#04, #14) 138~174 MHz*® (Receive)
IC-2SRE (#02, #03, #12, #13) 144~146 MHz
IC-2SRA (#07) 144~148 MHz
*3 Guaranteed frequency coverage is 144~148 MHz.
eMode : FM
eFrequency stability : £5 ppm (0°C~+50°C; +32°F~+122°F)
e Antenna impedance : 50Q (nominal)
Transmitter
o Qutput power (at 13.5 V) : 5W,3.5W, 1.5 W and 500 mW
eMax. frequency deviation : *5kHz
e Spurious emissions : Less than —60 dB
Receiver
e#Receive system : Double-conversion superheterodyne
e|ntermediate frequencies : 1st30.85MHz 2nd 455 kHz
e Sensitivity : Lessthan 0.16 pV for 12 dB SINAD
e Squelch sensitivity : Less than 0.18 pV at threshold
o Selectivity : More than 15 kHz/—6 dB
Less than 30 kHz/—-60 dB
e Spurious response rejection : More than 60 dB
e Audio output power : 180 mW at 10% distortion with an 8Q load.



B RECEIVER BAND

eFrequency coverage
eMode
e Receive system

e|ntermediate frequencies
e Sensitivity (Typical)

e Selectivity

e Audio output power

: 25~950 MHz

Guaranteed frequency coverage is 50~905 MHz.

. AM, FM and WFM

. Triple-conversion superheterodyne

. 1st 266.700 MHz, 2nd 10.700 MHz, 3rd 455 kHz
. AM 1.8 uV for 10 dB S/N

FM 0.56 uV for 12 dB SINAD
WFM 1.8 1V for 12dB SINAD
Values not guaranteed for spurious points.

: AM,FM More than 15 kHz/6 dB

WFM More than 150 kHz/6 dB

1 180 mW at 10% distortion with an 8Q load.

All stated specifications are subject to change without notice or obligation.



SECTION2 |INSIDE VIEWS

2-1 LOGIC UNIT

JACK UNIT
CONNECTOR UNIT

CPU clock
(Lﬂcated below
this board

AF FIL UNIT

PTT UNIT
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CPU clock
(X2: CSB800J201T)
(Located below this board)

Time clock
(X3. DT-265)

Tone clock

(X4: CSAC 3.58M GC300CD)

Lithium backup battery
(BT1: VL2020-1VC)

—5 V regulator
(IC11: S-87050EF)
(Localed below this battery)



2-2 VHF RF UNIT

5 V regulator
(1IC10: 5-81250HG)
(Located below this board)

ond IF filter
(FI1: CFUMA455E)

Discriminator

ond LO crystal (X1: CDBM455C16)
(X2: CR-325)
VRF B UNIT
— VRF A UNIT

RF power module
(IC11: 5C1142)

- PLL reference crystal
ol SRR et (X3: CR-329)

A AT
o e | LR

15t IF filter
(FI2: 30M15B9)

2-3 RX UNIT
5V regulator
(IC7: S-81250HG-RD)
BPF A UNIT
3rd IF filter
(FI3: CFUMA455E)
2nd IF filter 3rd LO crystal
(FI2: SFE10.7MS2W-A) (X1: CR-355)
1st IF filter e — |
(FI1: EFCH266MWNS2) e vvrar NFI!
sl TR R BPF B UNIT
2nd LO crystal
(X2: CR-354)
RX VCO UNIT

PLL reference crystal
(X3: CR-329)



SECTION3 CIRCUIT DESCRIPTION

3-1 HAM BAND RECEIVER CIRCUITS

3-1-1 ANTENNA SWITCHING CIRCUIT
(VHF RF UNIT)

The received signals enter the CONNECTOR UNIT. The
VHF RF signals are applied to the bandpass filter (L10, L11,
L14, C56~60) and then to the antenna switching circuit.

The antenna switching circuit employs a A4-type diode
switching system. While receiving, D23 turns OFF. The
received signals which are applied to the VRFA UNIT pass
through a low-pass filter (L8, L9, C52~54, D9).

3-1-2 RF AND 1st MIXER CIRCUITS
(VRFA AND VHF RF UNITS)

The RF circuit amplifies the received signals up to the level
needed at the 1st mixer circuit. The 1st mixer circuit converts
the received signals to a fixed frequency of the 1st IF signal
with a PLL output frequency. By changing the PLL frequency,
only the desired frequency can pass through a pair of crystal
filters at the next stage of the 1st mixer.

The VHF RF signals from the antenna switching circuit are
amplified at Q1 and Q2 and are then converted to a 1st IF
signal at Q6. The frequency of the 1st IF signal is 30.85 MHz.
Q6 converts the RF signal using the PLL output signal from
Dis6.

The VHF RF circuit adopts a tuned bandpass filter circuit that
tunes the filters to the center frequency of the receiving signal
using varactor diodes (D2, D4, D5). A PLL lock voltage is
used for the filter tuned signal.

3-1-3 IF CIRCUIT (VHF RF UNIT)

The 1ist IF signal passes through the crystal filter (Fi2} to
suppress out-of-band signals. The signal is then amplified at
Q5 and is applied to the FM {F IC (IC1, pin 16).

IC1 contains the 2nd mixer, local oscillator, limiter amplifier,
quadrature detector, active filter and S-meter detector
circuits. The local osciliator section and X2 generate 30.395
MHz for the 2nd LO signal.

The 1st IF signal is applied to a 2nd mixer section of IC1 {pin
16) and is then mixed with a 2nd LO signal for conversion to a
455 kHz 2nd IF signal.

The 2nd IF signal from the 2nd mixer (IC1, pin 3) passes
through a ceramic filter (FI1) where unwanted signals are
suppressed. lt is then amplified at the limiter amplifier section
(IC1, pin 5) and applied to the quadrature detector section
(IC1, pin 8 and ceramic discriminator, X1) to demodulate the
2nd IF signal into an AF signal. The AF signal is output from
IC1 (pin 9).

3-1-4 AF CIRCUIT (AF FIL AND AF UNITS)

The AF signals from the VHF RF UNIT are applied to the
band-pass filter (06} and are passed through the [HAM] VOL
control and are then ampilified at the power amplifier (IC1), on
the AF UNIT, to obtain the speaker driving level.

3-1-5 SQUELCH CIRCUIT
(VHF RF AND LOGIC UNITS)

In an FM receiver, noise signals are automatically suppres-
sed while a signal with voice components is received. The
noise squelch circuit acts in accordance with this phe-
nomenon.

Noise components in the AF signal (20 kHz and higher) from
IC1 (pin 11) are applied to the LOGIC UNIT. The noise signal
passes through the [HAM] SQL control (R1) and is amplified
at the active filter (IC7). This signal is rectified at D29 and is
converted to DC voltage. This voltage is applied to Q30 or to
1C186. Thus, while receiving no signal, the "LOW” signal is
output from Q30 as the “L BUSY” signal.

While IC16 is turning over the rectified DC voitage, the “L
MUT” signal is controlling the AF MUTE circuit (Q4, Qb).
When the “L MUT"” signal is “LOW,” the AF MUTE circuit
furns ON.
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VHF IF CIRCUIT



3-2 HAM BAND TRANSMITTER CIRCUITS
3-2-1 MIC CONTROL CIRCUIT (LOGIC UNIT)

The mic control circuit controls the external or internal audio,
DTMF tone and TONE CALL signals.

An audio signal from the external microphone is applied to
the microphone control circuit (IC17, IC18, Q1, Q2). The
audio signal passes through the attenuator (R19~R21) and
is connected to the internal microphone. The audio signal
amplified at 1C20 is applied to the VHF RF UNIT. When the
DTMF tone or TONE CALL signal outputs to the mic amp
circuit, Q5 turns OFF the audio signal to prevent malfunction-

ing.
3-2-2 MIC AMP CIRCUIT (VHF RF UNIT)

The mic amplifier circuit amplifies audio signals with 6 dB/oct.
pre-emphasis from the microphone to a level needed for the
modulation circuit.

The mic amplifier circuit has a low level amplifier with
pre-emphasis (IC9a) and a limiter amplifier (IC9b).

3-2-3 MODULATION CIRCUIT (VHF RF UNIT)

The modulation circuit modulates the VCO oscillating signal
(RF signal) using the microphone audio signal.

The audio signal from IC9 (pin 1) changes the reactance of a
varactor diode (D10) to modulate the oscillated signal at the
TX VCO (Q23, Q24). The oscillated signal is buffer-amplified
at Q25 and Q26 and is then applied to the drive amplifier
circuit.

R123 L20

3-2-4 DRIVE AND POWER AMPLIFIER CIRCUITS
(VHF RF UNIT)

IC11 is a power module which provides a stable 5 W (DC
13.5 V) of output power.

The drive amplifier (Q41) and power amplifier (IC11) amplify
the VCO oscillating signal to an output level. The output
signal passes through the APC circuit (D17~19) and
bandpass circuit and is applied to the antenna connector.
Collector voltage for the drive amplifier is controlled by the
APC circuit.

3-2-5 APC CIRCUIT (VHF RF UNIT)

An APC circuit protects the power module (IC11) from a
mismatched output load and selects HIGH or LOW output
power.

The APC circuit (D17~19, L19, R119, R121, C138, C139)
detects the output signal from the power module (IC11, pin
5). Q35 compares the APC detected voltages and reference
voltages. When the APC detected voltages are higher than
the reference voltages, Q35 reduces the collector voltages of
Q36 and Q37. This voltage is applied to the drive amplifier
(Q41) to reduce the RF output power.

\AAm

Y
vl
<
®]

vCC

VCO

R122
AVAVAV

VHF APC CIRCUIT



3-3 HAM BAND PLL CIRCUITS
3-3-1 GENERAL (VHF RF UNIT)

A PLL circuit provides stable oscillation of the transmit
frequency and the receive local frequency. The PLL circuit
compares the phase of the divided VCO frequency to the
reference frequency. The PLL output frequency is controlled
by a crystal oscillator and the divided ratio of a programmed
divider.

The PLL circuit, using a one chip PLL IC (IC8), directly
generates the transmit and 1st LO frequency with a VCO.
The PLL IC sets the divided ratio based on serial data from
the CPU (HAM BAND: IC2, RECEIVER BAND: IC1) on the
LOGIC UNIT and compares the phases of a VCO signal and
the reference oscillator frequency. The PLL IC detects the
out-of-step phase and output from pin 12. The reference
frequency is oscillated at X3.

LOW-PASS
FILTER = VCO —=OUTPUT
PLLIN
] PLLIC -
REF.N

Lo

Crystal oscillator

PLL CIRCUIT

3-3-2 VHF CHARGE PUMP AND LOOP FILTER CIR-
CUITS (VHF RF UNIT)

Phase-detected signals from IC8 are converted to DC
voltage by a constant-current circuit (Q17~19) and a
lag-loop filter to control the VCO oscillating signals. The PLL
lock voltage changes the reactance of varactor diodes in the
VCO circuit.

The DC voltage of the VHF PLL is aiso used for the receiver
tuning circuit on the VRFA UNIT.

3-3-3 VHF VCO CIRCUIT (VHF RF UNIT)

The VCO circuit oscillates the PLL output frequency controll-
ing varactor diodes.

D10, a varactor diode, provides the frequency control. The
control signal from 1C8 (pin 6} turns Q42 ON or OFF to switch
the VCO frequency between transmission and reception.

3-4 RECEIVER BAND CIRCUITS
3-4-1 GENERAL

The IC-2SRA/E’s wideband recsiver circuit is designed for
the following bands (25~905 MHz) and modes (AM, FM,
WFM).

3-4-2 BANDPASS FILTER CIRCUITS
(RX UNIT AND BPF A UNITS)

The received signal enters the receiver unit and passes
through a limiter diode (D1) and then passes to a bandpass
filter. The received signal is applied to the BPF A UNIT
(25~534.190 MHz) or RF UNIT (534.200~950.000 MHz)
which suppress out-of-band signals.

(1) 25~267.795 MHz (BA1)

RF signals from the band switch (D2) pass through the
low-pass filter (C4~C12, L1~L3). The signals are applied to
the RF amplifier (Q1) on the BRX UNIT via the band switch
(D3).

(2) 267.800~534.190 MHz (BA2)

RF signals from the band switch (D4) pass through the
bandpass filter (C15~C25, L6~L10, L29). The signals are
applied to the RF amplifier (Q1) on the RX UNIT via the band
switch (D5).

(3) 534.200~800.895 MHz (BA3)

RF signals from the band switch (D1) pass through the
bandpass filter (C1~C10, L1~L5}. The signals are applied to
the RF amplifier (Q1) on the RX UNIT via the band switch
(D2).

(4) 800.900~950.000 MHz (BA4)

RF signals from the band switch (D3) pass through the
bandpass filter (C14~C19, L6~L8). The signals are applied
to the RF ampilifier (Q1) on the RX UNIT via the band switch
(D4).

3-4-3 1ST MIXER AND 1ST IF CIRCUITS (RX UNIT)

The signals from the bandpass filter circuit are amplified at
the RF amplifier (Q1, IC1). The amplified signals are mixed
with the 1st LO signal from the RX VCO UNIT at the 1st mixer
{double balanced mixer, D86, L11, L12) to produce a 226.7
MHz 1st IF signal.

The 1st IF signal is applied to an IF filter (FI1) to suppress
out-of-band signals. The 1st IF signal is ampiified at an IF
amplifier (Q2) and then applied to the 2nd mixer (Q3).



25~267.795 MHz ANT

1st mixer — |¢— LPF .4__”4'1
D6, L11,L12
from
1stLO AMP
signal 267.800~534.190 MHz
Q1 Gt
L —te——\ BpF /le—p
IF Fin
FILTER'|226.7 MHz
D1
‘ —i¢—\ BPF [[e——Pp|—9
J
AMPQ2 <
534.200~800.895 MHz
1stIF signal —— —i4¢—\ HPF <—N—T'

800.900~950.000 MHz

RECEIVER RF CIRCUIT

3-4-4 2ND MIXER AND 2ND IF CIRCUITS
(RX AND BPF B UNITS)

The 2nd mixer circuit converts the 1st IF signal to a 2nd IF
signal.

The 1st IF signal from the IF amplifier (Q2) is applied to the
2nd mixer (Q3) and mixed with a 256 MHz 2nd LO signal
from the BPF B UNIT to be converted to a 10.7 MHz 2nd IF
signal. The 2nd IF signal passes through the crystal filter
(Fi2) to suppress out-of-band signals. The signal is then
amplified at (Q4) and is applied to the IF IC (IC2, pin16).

3-4-5 3RD IF AND DEMODULATOR CIRCUITS
(RX UNIT)

The 3rd mixer circuit converts the 2nd IF signal to a 3rd IF
signal.

IC2 contains the 3rd mixer, 3rd local oscillator, limiter,
amplifier, quadrature detector, and S-meter detector circuit.
The 3rd local oscillator section and X1 generate 10.245 MHz
for the 3rd local oscillator signal.

The 2nd IF signal from the IF amplifier (Q4) is applied to the
3rd mixer section of IC2 and is mixed with a 3rd LO signal to
be converted to a 455 kHz 3rd [F signal.

In AM/FM mode, the 3rd IF signal from IC2 (pin 3) passes
through the ceramic filter (FI3), where unwanted signals are
suppressed. In WFM mode, the 3rd IF signal passes through
the filter circuit (L17, C53~C55). After passing each filter, the
WFM or FM signal is applied to the limiter amplifier section
IC2 (pin 5), and the quadrature detector section (IC2, pin 10
and L18) to demodulate the 3rd IF signal to an AF signals.
The AM signal is amplified at Q7 and is converted to an AF
signal at Q8. The AF signals are applied to Q31 and to the
LOGIC UNIT.

o
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AM =—— Ligl fU17. e
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3RD iIF AND DEMODULATOR CIRCUIT

3-4-6 AF AND SQUELCH CIRCUITS (LOGIC UNIT)

These circuits are nearly same as the HAM BAND circuit.
Refer to section 3-1-4~3-1-5.

3-5 RECEIVER BAND PLL CIRCUITS
3-5-1 GENERAL (RF UNIT)

The PLL circuit, using a one chip PLL IC (IC6), directly
generates the 1st local frequency with a VCO. The PLL IC
sets the divided ratio based on serial data from the CPU on
the LOGIC UNIT and compares the phases of VCO signals to
the reference oscillator frequency. The PLL IC detects the
out-of-step phase and output from IC6 (pin 12). The
reference frequency is oscillated at X3.



3-5-2 VCO CIRCUIT (RX AND RX VCO UNITS)

The VCO circuit oscillates the PLL output frequency controll-
ing varactor diodes.

The varactor diodes (D1, D2) provide the frequency control.

The control signal from IC6 (pin 8) controls the VCO control
circuits (Q20, Q21, Q29, Q30) to switch the VCO frequency.

108 MSB760FP

3-5-3 LOOP FILTER CIRCUIT
(RF AND RX VCO UNITS)

Phase-detected signals from IC6 (pin 12) are converted to
DC voltage by a constant-current circuit (Q14~Q16) and a
lag-loop filter (C82, C83, €85, R62, R63) to control the VCO
oscillating signal. The PLL look voltage changes the reac-
tance of varactor diodes in the RX VCO circuit.

The RX VCO output signal is applied to the buffer amplifiers
(IC8 and Q22). The PLL output signal passes through the LO
filter switches (D14, D15) and then to a 1st mixer circuit.

SWALLOW PRE- 5 BUFFER
HPLST LATCH COUNTER SCALER Q22
VCO SW
29
5 VCO GONT @ HSFT
H CK—— SHIFT PROGRAW- ™ 020, Q21
] ™™ LSFT
H DATA——w RESISTOR COUNTER égg) sw
CRYSTAL PHASE CHARGE 12 constant | o LOOP vCO BUFFER BUFFER PLL
osc DETECTOR PUMP Qrenaic FILTER 3.2 a1 1c8 ouTPUT
14 15
X3
128 MHz PLLVCO CIRCUIT

3-6 OTHER CIRCUITS

3-6-1 VOLTAGE LINES

LINE BESCRIPTION

VCC This voltage is supplied from a battery pack or external

DC power supply.

L+5M | VHF band common 5 V converted from the VCC at

Q27 and (28 on the VHF RF UNIT.

LR5S VHF band receive 5 V controlled by the power saver
function and LSEND signal line. This voltage is
converted from the VCC at Q29 and Q30 on the VHF

RF UNIT.

L+58 VHF band 5 V controlled by the power saver function.
This voltage is converted from VCC at Q31 and Q32 on

the VHF RF UNIT.

LTS VHF band transmit 5 V controiled by the LTMT signal
line. This voltage is converted from VCC at Q33 and

Q34 on the VHF RF UNIT.

H+5M | HF band common 5 V converted from the VCC at Q116

and Q17 on the UHF RF UNIT.

3-6-2 BATTERY CHARGING CIRCUIT (PRT UNIT)

The transceiver has a constant-current regulated circuit for
charging the connected battery pack. This circuit charges the
battery pack in about 15 hours,

The voltage from the external power supply is divided at D6,
R6 and R8. This voltage is then applied to Q2. Q2 controls
Q1, and the external power supply charges the battery pack.

3—5

3-6-3 S-METER CIRCUIT (VHF AND RX UNITS)

The S-meter signal (VHF: “LSD” line, RX: “HSD?” line) from
the VHF/RX UNIT is applied to the meter comparator (VHF:
IC9, pin 3; RX: IC8, pin 3). Pin 2 of the meter comparator
receives a reference signal from the CPU. The counting
signal is increased step by step.

Pin 1 is “HIGH” when a reference signal is lower than the
S-meter signal and becomes “LOW” when a reference signal
is higher than the S-meter signal. Pin 1 is applied to the CPU
(IC1 or 1C2).



SECTION4 ADJUSTMENT PROCEDURES

4-1 PREPARATION BEFORE SERVICING

B REQUIRED TEST EQUIPMENT

EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
DC power supply Output voltage :125VvDC Standard signal Frequency range : 0.1~470 MHz
(13.5V DC for generator (SSG) Output level © —127~-17dBm
adjusting output (0.1 uvV~32mV)
power) c ! .
Current capacity . 3 A or more DC voltmeter Input impedance : 50 kQ/V DC or better
RF power meter Measuringrange  : 1~10W A:éio generator 'l;requepcy range - SOONSOO\(/)VHZ
(terminated type) | Frequencyrange  : 0.1~180 MHz (AG) easuringrange  : 1~500m
Inputimpedance 1 500 Attenuator Attenuation : 40 dB or more
SWR ¢ 1.2:1 or better Capacity - 10 W or more
Frequency Frequency range : 0.1~300 MHz FM deviation Frequency minimum : 180 MHz
counter Frequency accuracy : *1 ppm or better meter Measuring range - 0~+10kHz
Sensitivity : 100 mV or better
Oscilloscope Frequency range : DC~20 MHz
Output range : 0.01~10V
B CONNECTION
Standard signal Attenuator FM deviation
generator N 40 dB or more meter
CAUTION: to[DC 12.5V] DC power supply
DO NOT connect the a 125V/I3A
signal generator
while transmitting.
to [MIC/SP]
Ve Distortion meter
RF power meter
10 W/50Q o [MIC/SP] Audio
tothe generator
antenna
connector
Frequency /
counter ‘0 [RXANT] Standard signal
o generator

o

IC-2SRA
IC-2SRE

Y




4-2 PLL ADJUSTMENT

MEASUREMENT garedbul
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
VHF LOCK eDisplayed frequency: 145.000 MHz VRF A | Connect the DC 16V VHF RF L16
VOLTAGE e Adjust either the transmit lock voltage voltmeter to the
or receive lock voltage (whichever is TUNE line.
lower).
RECEIVER eDisplayed frequency: 800.900 MHz RX Connect the 1.0V RX L2
BAND #Receiving oscilloscope to CP1, vCO
VOLTAGE
VHF e Displayed frequency: 145.000 MHz Top | Loosely couple the 145.000 MHz VHF RF Ce9
REFERENCE s Transmitting panel | frequency counterto
FREQUENCY the antenna
connector.
RECEIVER eDisplayed frequency: 233.300 MHz RX Connect the 500.00 MHz RX C73
BAND 1st LO ®Receiving frequency counter to
FREQUENCY CP2.
RECEIVER e Displayed frequency: 233.300 MHz BPFB |Connectthe 256.00 MHz RX L20
BAND 2nd LO ®Receiving frequency counter to
FREQUENCY CP1.
4-3 RECEIVER ADJUSTMENT
MEASUREMENT AD":g'mENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
VHF 1 | eDisplayed frequency: 145.000 MHz VHF RF | Connect the Maximum Adjust in sequence
SENSITIVITY e Connect the SSG to the antenna oscilloscope to LSD
connector and set as: line. VRFB |L1,12,L3
Level : 20pV(—87dBm)
MOD. : 1kHz
DEV. : %3.5kHz VHF RF L1
®Receiving
RECEIVER 1 | eDisplayed frequency: 450.000 MHz RX Connect the distortion | Minimum distortion RX L18
BAND oMODE: FM meter to the [MIC/SP] | level (Less than 5%)
SENSITIVITY eConnect the SSG to the [RX UNIT] jack with an 8Q2 load.
connector and set as:
Level : 1mV(—47dBm)
MOD. : 1kHz
DEV. : £3.5kHz
#Receiving
VHF 1 | eDisplayed frequency: 145.000 MHz LCD | S/RF indicator S3 (4 dots) VHF RF R4
S-METER eConnect the SSG to the antenna dis-
connector and set as: play
Level : 0.32mV{-117dBm) sOEm
MOD. : tkHz
DEV. : x35kHz
®Receiving
RECEIVER 1 | eDisplayed frequency: 450.000 MHz LCD | S/RF indicator S3 (4 dots) RX R28
BAND eMODE: FM dis-
S-METER eConnect the SSG to the [RX ANT] play
connector and set as: sORE
Level : 1uV(—107dBm)
MOD. : 1kHz
DEV. : £3.5kHz
®Receiving




B VHF RF UNIT

LSD line VHF sensitivity
check paint

VRF A UNIT

TUNE line VHF lock voltage
check point

R4 5-meter adjustment

B RX UNIT

R28 RECEIVER BAND

S-meter adjustment

CP2 RECEIVER BAND 1st
local frequency check point

I

El‘l ik
LU B
¢y g
LM

i.':l-l'l i _'
AL L [
v RVFI G

L2 RECEIVER BAND lock
vollage adjustment

CP1 RECEIVER BAND lack

voltage chack point

VRF B UNIT

L1

L2
— VHF sensitivity adjustment

L3

L1

=i C69 VHF reference frequency adjustment

LS ———L16 VHF lock voltage adjustment

H BPF B UNIT

CP1 RECEIVER BAND
2nd LO frequency
adjustment

CD o

Juln

o1 [,

(4] 1

————| 18 RECEIVER BAND sensitivity

adjustment

BPFE UNIT

C73 RECEIVER BAND 1st LO frequency
adjustment

|20 RECEIVER BAND 2nd LO frequency

adjustment



4-4 TRANSMITTER ADJUSTMENT

MEASUREMENT AD"gngNT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
{Note: When adjusting the output power, adjust according to the power supply requirement of 13.5 V.
VHF OUTPUT | 1 | eDisplayed frequency: 145.000 MHz Top |Connectthe RF 50W VHF RF R55
POWER o[HI/LOW] key: Hi panel |power meter o the
s Transmitting antenna connector.
VHF 1 | eDisplayed frequency: 145:000 MMz Top |Connectthe FM +4.8kHz VHFRF | R104
DEVIATION »Connect the audio generator to the panel |deviation meterto the
[MIC/SP] connector and set as antenna connector
Level . 160 mV (USA) through the
: 80mV attenuator.
(All other versions)
MQD. : 1.0kHz
#Set the FM deviation meter as:
HPF . 50Hz
LPF . 20 kHz
De-emphasis : OFF
DET < (P-PY2
e Transmitting
DTMF 1 | eDisplayed frequency: 145.000 MHz Top |Connectthe FM +3.5kHz LOGIC R4
DEVIATION sPush and hold the [D] key while panel |deviation meteriothe
transmitting. antenna connector
through the
attenuator.
TONE CALL 1 | eDisplayed frequency: 145.000 MHz Top |Connectthe FM +3.,5 kHz LOGIC R4
DEVIATION #Push and hold the [HAM)] key while panel |deviation meter to the
transmitting. antenna connector
through the
attenuator.
TONE SQL 1 | eDisplayed frequency : 146.000 MHz Top | Connectthe FM +0.75 kHz UT-63 R13
DEVIATION (USA) panel |deviation meter io the (Referto
o TONE frequency : 88.5Hz antenna connector 8-1)
e Transmitting through the
attenuator.




B LOGIC UNIT

R4 DTMF devialion adjusiment

C R128 TOME CALL deviation
N r ] Sl e adjustment

gy

y [ Eat ll_!

R13 TONE SQL deviation
adjustment

m VHF RF UNIT

=
S F g~

veaoee=] | 3

R55 VHF outpul power adjustment

R104 VHF deviation adjustment




SECTIONS PARTSLIST

[VHF RF UNIT] [VHF RF UNIT]
REF. ORDER DESCRIPTION e ORDER DESCRIPTION
Ic1 1110002200 |IC MC3372MR D23 1790000450 | Diode " MA862 (TX)
1c3 1130000830 |IC LPD4094BG-T1 D24 1790000590 | Diode MA110 (TW)
Ics 1130003760 |IC TC4S81F (TESSR) '
1c6 1130003760 |IC TCASB1F (TESSR)
ic7 1130003760 |IC TC4S81F (TEBSR) Xt 6070000080 | Discriminator ~ CDBMA455C16
(c8 1130005700 |1C M56760FP X2 6050007190 | Crystal CR-325 UM-1/T 3039500 MHz
1co 1110002490 |IC M5218FP-73A X3 6050007230 | Crystal CR-329 UM-1/T 12.80000 MHz
ic10 1480000530 | 1C S-81250HG-RD-T1
ic11 1150000960 | IC SCt142
F1 2020000550 | Ceramic Filter CFUM4B5E
FI2 2010001220 | Filter 30M15B9 (FL-150)
Q1 1530002280 | Transistor 2SC4081 T107 S
Q2 1530002280 | Transistor 25C4081 T107 S
Q4 1590000830 | Transistor FMG2T149 L1 6150003210 | Coil LS-319
Qs 1530002020 | Transistor 2SC3770-3-TA L6 6200000100 | Coil LON 2A 22NM
Q6 1560000550 | FET 2SK8B2-Y (TEB5R) L7 6200000100 | Coil LQN 2A 22NM
Q9 1530002560 | Transistor 25C4403-3-TR L8 6110002000 | Coil LA-226
aio 1530002560 | Transistor 25C4403-3-TR L9 £110002070 | Coil LA-227
ait 1530002560 | Transistor 2SC4403-3-TR L10 6110002120 | Coil LA-228
Q13 1590000650 | Transistor DTA144TU T107 L1 6110002120 | Coil LA-228
Q14 1590000430 | Transistor DTC144EU T107 112 6110002010 | Coil LA-224
ais 1590000690 | Transistor IMD6 T108 L13 6200000130 | Coil LON 2 47NM
Q16 1590000660 | Transistor DTC144TU T107 L14 6110002000 | Coil LA-226
Q17 1590000910 | Transistor IMZ2T108 L15 6200001520 | Goil MLF2012D R82K-T
Q18 1590000670 | Transistor FMW1 T148 L16 6130002360 | Coil (B-257
Q19 1590000620 | Transistor FMS1 T148 117 6200001500 | Coil MLF2012D R12K-T
Q21 1560000540 | FET 2SK880-Y (TES5R) L18 6200001510 | Coil MLF2012D R10K-T
Q22 1590001110 | Transistor IMT1 T110 L19 6110002070 | Coil LA-227
Q23 1530000371 | Transistor 25C3356 R25-T2B L2o 6200001520 | Coil MLF2012D R82K-T
Q24 1530000371 | Transistor 25C3356 R25-T2B
Q25 1590000780 | Transistor IMX5 T109
Qo6 1590000780 | Transistor IMX5 T108 R1 7030003520 | Resistor ERJ3GEYJ 472V (4.7kQ)
Qo7 1530002280 | Transistor 25C4081 T107 S R2 7030003640 | Resistor ERJ3GEYJ 473 V (47kQ)
Q28 1510000620 | Transistor 2SA1576 T107 S R3 7030003340 | Resistor ERJ3GEYJ 151 V (15000)
a29 1530002280 | Transistor 2504081 T107 S R4 7310002590 | Trimmer RV-109
Q3o 1510000620 | Transistor 2SA1576 T107S (RHO3 A3AJ3XOBA) 222
Q31 1530002280 | Transistor 2SC4081 T107 S RS 7030003530 | Resistor ERJ3GEYJ 562 V (5.6 k()
Q32 1520000200 | Transistor 2SB798-T2 DK R7 7030003760 | Resistor ERJ3GEYJ 474 V (470 kQ)
Q33 1530002280 | Transistor 25C4081 T107 § R8 7030003640 | Resistor ERJ3GEYJ 473V (47 k)
Q34 1520000080 | Transistor 2SBYOSM R RY 7030003680 | Resistor ERJ3GEYJ 104 V (100 kQ)
Q3s 1590000620 | Transistor FMS1 T148 R10 7030003740 | Resistor ERJ3GEYJ 334 V (330 k(3)
Q36 1530002280 | Transistor 25C4081 T107 S R11 7030003470 | Resistor ERJ3GEYJ 182V (1.8 kQ)
Q37 1520000200 | Transistor 2SB798-T2 DK R12 7030003760 | Resistor ERJIGEYJ 474 V (470 kQ)
Q3 1510000510 | Transistor 28A1576 T107 R R13 7030003520 | Resistor ERJSGEYJ 472 V (4.7 kQ)
Qae 1590000430 | Transistor DTC144EU T107 R16 7030003840 | Resistor ERJ3GEYJ 225 V (2.2 MQ)
Q40 1590000720 | Transistor DTA144EU T107 R18 7030003630 | Resistor ERJ3GEYJ 393 V (30 kQ)
Q41 1530002030 | Transistor 25C3772-3-TA R19 7030003430 | Resistor ERJ3GEYJ 821 V (820Q)
Q42 1530002280 | Transistor 25C4081 T107 S R20 7030003400 | Resistor ERJ3GEY. 471 V (470Q)
: R2t 7030003400 | Resistor ERJ3GEYJ 471 V (4700)
R22 7030003630 | Resistor ERJ3GEYJ 393 V (30 kQ)
D9 1790000450 | Diode MABE2 (TX) R23 7030003410 | Resistor ERJ3GEYJ 561 V (5600)
D10 1790000530 | Diode MA333 (TW) R24 7030003400 | Resistor ERJ3GEYJ 471 V (470Q)
D11 1790000620 | Diode MA77 (TW) R25 7030003520 | Resistor ERJGEYJ 472V (4.7kQ)
D12 1750000160 | Diode DA114T107 R26 7030003480 | Resistor ERJ3GEYJ 222V (2.2 k()
D13 1750000160 | Diode DA114T107 Ra7 7030003290 | Resistor ERJ3GEYJ 560 V (560
D14 1750000160 | Oiode DA114T107 R40 7030003440 | Resistor ERJ3GEYJ 102V (1 kQ)
D15 1750000160 | Diode DA114T107 R4 7030003610 | Resistor ERJ3GEY. 273 V (27 kQ)
D16 1790000450 | Diode MABS2 (TX) R42 7030003640 | Resistor ERJ3GEY. 473 V (47 kO
D17 1790000590 | Diode MAT10 (TW) A4S 7030003340 | Resistor ERJ3GEYJ 151 V (1500Q)
D18 1790000660 | Diode MA728 (TW) R46 7030003290 | Resistor ERJ3GEYJ 560 V (5600
D1g 1790000660 | Diode MA728 (TW) R47 7030003630 | Resistor ERJ3GEY.J 393V (39 k(Y
D20 1160000060 | Diode DAN202U T107 R48 7030003280 | Resistor ERJ3GEYJ 470 V (