O
ICOM

SERVICE
MANUAL

UHF TRANSCEIVER

IC-U18

lcom iInc.



https://www.manualsplus.com/

SCOPE OF THE SERVICE MANUAL

This service manual covers all service information related to the
theoretical, physical, mechanical and electrical characteristics
of the IC-U18 UHF TRANSCEIVER.

ASSISTANCE

If you require assistance or further information regarding the
operation and capabilities of the IC-U18, contact your nearest
authorized Icom Dealer or lcom Service Center.

Address are provided on the back cover for your convenience.

ORDERING REPLACEMENT PARTS

For the fastest service, supply all of the following information
when ordering parts from your dealer or lcom Service Center:
1. Equipment model and serial number
2. Schematic part identifier or service manual page number
3. Unit name and printed circuit board number
(e.g., MAIN UNIT/B-1665C)
4., Component part number and name
(e.g., 25C2712 Transistor)
5. Order number for mechanical parts
6. Quantity required (e.g., 3pcs.)

REPAIR NOTE

1. DO NOT open transceiver covers until the transceiver is
disconnected from a power source.

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

3. DO NOT short any circuits or electronic parts.

4. 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 transmit power into a signal generator or sweep
generator. Always connect a 30dB or 40dB attenuator
between the transceiver and a deviation meter or spectrum
analyzer when using such test equipment.

7. Read the instructions of test equipment thoroughly before
connecting the equipment to the transceiver.
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SECTION 1 SPECIFICATIONS

I GENERAL

¢ Frequency range

o Type of emission

¢ Number of channels
® Frequency stability

¢ Antenna impedance
e Power supply voltage

+ Usable temperature range
o Dimensions

» Weight

Il TRANSMITTER

e RF Output power (At 13.2V DC)
¢ Modulation system
e Current drain (At 13.2V DC)

o Microphone impedance
¢ Maximum deviation

e Spurious emissions

¢ FM hum and noise

e Audio response

Hl RECEIVER

« Receiver system

® Sensitivity

e Squelch sensitivity (Threshold)
¢ Modulation acceptance

» Intermediate frequencies

e Current drain (At 13.2V DC)

e Audio output power

« Audio output impedance

# Selectivity (£25kHz)

® Spurious frequency rejection
* Image rejection

¢ Inter modulation

¢ Hum and noise

e Audio response

450~470MHz

16K0OF3E

Up to 16 channeis

+0.0005%

50Q unbalanced

BATTERY PACK VOLTAGE

CM-71 7.2V
CM-72 8.4V
CM-73 13.2V

(Negative ground)

—30°C~ +60°C (—22°F ~ +140°F)

65 mm (W) x 109mm(H) x 35mm (D)
2.6"(W) x 4.3"(H) x 1.4"(D)

350¢ (0.771bs.), {(without battery pack)

SWI/1.5W

Variable reactance frequency modulation

High power 2.0A

Low power 1.5A

2.2kQ

+5kHz

-60dB

40dB

+1dB, —3dB of +6dB/octave from 300Hz~3000Hz

Doubie superheterocdyne
0.28uV at 12dB SINAD
0.22uv

+7kHz

1st 23.15MHz

2nd 455kHz

Audio max. 0.25A
Standby 70mA

OUTPUT
BATTERY PACK (at 5% distortion with 8Q load)
CM-71 200mwW
cM-72 350mwW
CM-73 500mwW
8Q
70dB
70dB
65dB
68dB
40dB

+1dB~ —3dB of —6dB/octave from 300Hz~3000Hz
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SECTION 2 OUTSIDE AND INSIDE VIEWS

2-1 OUTSIDE VIEWS
* TOP VIEW

SCAN SWITCH
MONITOR SWITCH

ANTENNA CONNECTOR

SCAN

MONITOR

POWER SWITCH/VOLUME CONTROL — CHANNEL SELECTOR

TRANSMIT/BUSY INDICATOR CALL INDICATOR

* FRONT AND SIDE VIEW

EXTERNAL
SPEAKER-MIC JACK

PTT SWITCH

BATTERY PACK
RELEASE BUTTON

BATTERY PACK -
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2-2 INSIDE VIEWS
e LOGIC UNIT e FRONT PANEL (Rear side)

MIC
(KUC-2023-01-006)

Channel
selector

Speaker
(SP1: 40P-177B)

Power switch/
volume control

X801
DTMF UNIT
(OPTIONAL)

* MAIN AND LOGIC UNITS

=T e A EE

T/R control circuit

HX mute circuit
AF power amp

(1C102: LN386N-3)

PTT switch
(5101) Regulator circuit
X101
(4.194 MHZ)

Current amp
CTCSS TONE " circuit
encoder/decoder 3! :—III FooF
IC c R o TR T2t Data control circuit

(1104 : MN6G520)

1 |'|:_ I
¥

(IC103: pPD4094BG-T1)

s r—————

Reset circuit

Backup battery
(BT801: BR2032-1HF)

ik f ' Clone switch
(ICB01: uPD75306GF-015) . 0
[ -~ H {EEG‘:}
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* RF UNIT

ManualsPlus.com

SQL UNIT

RF amp circuit

RF power amp
(1C302: SC-1055)

Prefdrive amp

circuit

HLZLE

IF amp circuit

Ceramic filter
(F1302)

Crystal filter
(FI301: FL-79)

1st mixer/
IF amp circuit

PLL circuit

418162

VCO UNIT

FILTER UNIT



https://www.manualsplus.com/

BLOCK DIAGRAM

SECTION 3
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SECTION 4

CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS

4-1-1 ANTENNA SWITCHING CIRCUIT
(RF UNIT)

Received signals enter the antenna connector and
pass through the n-type two-stage low-pass filter
(C379, C381, €383, L319, L320) and the T-network high-
pass filter (C375, C378, L318). The signals are applied
to the antenna switching circuit (D301, D308, C376,
L317) and then to the helical coil band-pass filter
(L301). This antenna switching circuit employs a
Al4-type diode switching system.

4-1-2 RF CIRCUIT (RF UNIT)

The filtered RF signals are applied to the RF amplifier
{Q301) and reapplied to the bandpass filter (L304) to
suppress out-of-band signals.

4-1-3 1st MIXER CIRCUIT (RF UNIT)

This circuit is a double balanced mixer composed of
four Schottky barrier diodes (IC306). From the mat-
ching transformer (L305), the RF signais are applied
to IC306. The product of the 1st LO signal passes
through L306 and is applied to 1C306. L306 outputs
a 23.15MHz 1st IF signal.

4-1-4 1st IF CIRCUIT (RF UNIT)

After passing through the IF amplifier (Q302) and the
matching transformer (L307), the 1st IF signals are
applied to the crystal filter {(FI301) to suppress out-
of-band signals. The 1st IF signals are then fed to
the 2nd IF circuit via L308.

4-1-5 2nd IF AND DEMODULATOR CIRCUITS
(RF UNIT)

The 1st IF signals amplified at IF amplifier (Q303)
pass through the matching transformer (L309).

The 1st IF signals from L309 are fed to the 2nd mixer
section of IC301 and are mixed with 2nd LO signals
to convert the 1st IF signals to 455kHz 2nd IF
signals. 1C301 contains the 2nd mixer circuit, the
2nd LO circuit and the quadrature circuit. The 2nd
LO circuit and X301 generate 22.695MHz 2nd LO

signals.

The 2nd IF signals from the 2nd mixer (pin 3 of 1C301)
pass through the ceramic filter FI302 to suppress
unwanted signals. They are then amplified at the
limiter amplifier section (pin 5 of 1C301) and applied
to the quadrature detector section (pin 8 of IC301 and
ceramic discriminator X302) to demodulate 2nd IF
signals to AF signals.

AF signals output from pin 9 of 1C301 are applied to
the AF circuit.

4-1-6 AF CIRCUIT (MAIN UNIT)

AF signals from IC301 is fed to pin 29 of IC104.
1C104 contains the CTCSS tone encoder/decoder, AF

amplifier and two-stage AF filter.

Passing through the AF amplifier section and the
two-stage AF filter, the signal is output from pin 18.
The —6dB/octave low-pass filter (R155, C153) deem-
phasizes the signal, which then passes through the
muting circuit (Q109). The AF preamplifier (Q108)
amplifies the signal to a level sufficient to drive
1C102. When the squelch is closed, Q109 activates
as the AF switch. Q108 serves as both an AF pre-
amplifier and a high pass filter. The signal passes
through the VOLUME CONTROL (Rt) and is applied to
the AF amplifier (IC102, pin 2). The amplified signal
output is 500mW at an 8Q icad. [C102 will not be
damaged if the battery voltage range is 7.2~13.2V.
The constant voltage circuit (D104, Q106, Q107) pro-
vides stable voltage to 1C102 pin 6.

4-1.7 SQUELCH CIRCUIT
(RF AND LOGIC UNITS)

R604 and R605 are used for temperature compensa-
tion. 1C3071’s buiit-in amplifier (between pins 10 and
11) amplifies noise components 20kHz or more. The
output of this amplifier is applied to D601 for detec-
tion and rectification. This voltage drives IC301's
built-in squeich trigger. After being output from pin
13, the BUSY signal is input to the CPU (IC801) at pin
61. The squelch circuit activates IC801 pin 52. R314
provides hysteresis for high speed squelch switching.

Cazr Cazs  xaoz C322FI302  R316  C3zt  Xaot
L] 132 1
& R318 J
11| T s,
@ wy
S Ra17
Caze 3] 71 3Te sy 4

R320
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4-2 TRANSMITTER CIRCUITS

4-2-1 MICROPHONE AMPLIFIER
(MAIN UNIT)

AF signals from a built-in condenser microphone enter
IC101A at pin 3 and are preemphasized 6dB/octave
through pin 2 by C104 and R102. IC101A functions
as the microphone amplifier and the limiter.

The signals pass through the splatter circuit (IC101B,
R107, C108, R110, C109, R111, C111) where more than
3kHz is attenuated. 1C101 pin 7 then outputs the
signals. The signals are applied to D501 of VCO
circuit as the modulated signals.

Modulated signals then change the capacitance of
D501 to create FM modulation.

4-2-2 DRIVE AMPLIFIER (RF UNIT)

The VCO output is buffer amplified at the buffer
amplifier (Q305, Q306).

After passing through the buffer amplifier (Q305, Q306),
the diode switch (D313) and preamplifier (Q307), the
VCO output is amplified at the drive amplifier (Q308)
where 10mW is obtained without adjustment.

The APC circuit controls the voltage supplied to Q307
and Q308, so that stable RF output power is obtained.

4-2-3 RF POWER AMPLIFIER (RF UNIT)

1C302 is a miniature power module which provides
stable 5W output within band limits.

The RF signals from the drive amplifier (Q308) are
applied to pin 1 of 1C302. Power amplified signals
are output from pin 5.

4-2-4 APC CIRCUIT (RF UNIT)

The signal then passes through the low-pass filter
(C372, C373, L315), producing matched and unmatched
voltages which are detected by D306 and D307.

When antenna impedance is matched at 50Q, voltage
detected at D306 and D307 is at a minimum. However,
when antenna impedance is mismatched, the detected
voltage is higher than when matched.

The voltage detected at D306 and D307 is fed to the
differential amplifier (Q309, Q310). The APC refer-
ence voltage is fed to base of Q310.

When the antenna impedance is mismatched, the
base voltage of Q309 is higher than the reference
voltage. The collector voltage of Q309 decreases,
decreasing Q311 and Q312 collector current.

This decreases the output power of the drive amplifier
(Q307,Q308) until the base voltage of Q309 equals the
base voltage of Q310. Thus, stable RF output power
is obtained.

4-2-5 POWER OUTPUT SELECTION CIRCUIT
(RF UNIT)

The power selection circuit consists of R353, R354,
R355, R358, and R359. This circuit shifts the RF
output power by shifting APC reference voltage.

When HIGH output power is programmed, RF output
power can be adjusted by R354.

When LOW output power is programmed, a LOW
signal is applied from the CPU (IC801). A series com-
bination of R358 and R359 is connected in parallel
with R353. RF output power is adjusted by R358.

= RF POWER AMP

1C302
€365 to
- Low-pass
a1 | vee—ap— Filter
)
T5 | Vece
=C391 ~————- _
91 _ iy |
P01 gs
T Wy { 03.89 o
: §|_|=E : g "
©o | | & |
PRE AMP DRIVE AMP 22 | > | s
2 qota | QE;: | § @3t )
el 3 -
£ T 1 lRi3am 9
| Lkl
T L]
)
gkl 8L 3
i 2% ! o; &
| ! ”
ﬁ, ———m e e e
A X
POWER OUTPUT Low APC CIRCUIT
SELCTION CIRCUIT  from CPU

4—2

Fig. 2
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4-2-6 TX MUTE CIRCUIT (RF UNIT)

“TMUT” signal from the CPU (1C801) turns Q314 OFF.
The bias to Q307, Q308 and IC302 is cut off, pre-
venting transmission.

4-2-.7 ANTENNA SWITCHING CIRCUIT
(RF UNIT)

When transmitting, Q318, D301 and D308 are switched
ON. L317 and C302 form a paraliel resonant circuit.
IC302 output does not enter the receive circuit, but
passes through L315, D308 and C375, the low-pass
filter (L319, L320, C379, C381, C383) and then on to
the antenna.

4-3 PLL CIRCUITS

4-3-1 GENERAL

The PLL circuit, using a dual modular prescaler (IC304,
IC305), is designed such that the desired frequency
to be generated directly at the VCO circuit. The dual
modular prescaler (1C304, 1C305) sets the dividing
ratio based on serial data from the CPU (1C801), and
compares the phases of the VCO signal and the
reference oscillator frequency. It detects the out of
step phase and outputs it.

PLL CIRCUIT s5 R383 428

———————— =
L501 R501 }
1
|

4-3-2 REFERENCE OSCILLATOR CIRCUIT
(RF UNIT)

A reference frequency is acquired by Q315, X303 and
the divider inside 1C304. D310 provides frequency
control. The output frequency of this circuit is
stable over a large temperature range.

4-3-3 CHARGE PUMP AND LOOP FILTER
CIRCUITS (RF UNIT)

Phase-detected signals from 1C304 pins 14 and 15 are
converted to DC voitage by the charge pump Q316,
Q317 and 1C303; and a loop filter consisting of R703
~R705 and C702.

VCO oscillating signals are controlled by a varactor
diode (D502). DC voltage (PLL lock voltage) is pro-
vided by the loop filter.

D701 is an accelerator which ensures rapid PLL lock
up time.

4-3-4 VCO CIRCUIT (VCO UNIT)

Q502 and D501 change the inductive reactance of
the Colpitts oscillator (Q501), shifting the receive
and transmit frequencies. A variable capacitor (D502)
provides frequency control. The buffer amplifier
(Q304, Q305, Q306) is unaffected by VCO oscillation.

VCO UNIT

C343
—» to Buffer Amp Q305

from Loop Fiiter

RS

r
. LOW-PASS ! vco »| BUFFER
from Microphone Amp ~——p» FILTER aso01, @502, | ! AMP |—a=to Diode Switch
1C1011/2 | D501 Q305, Q306 D313, D304
| ————— -
CHARGE PHASE BUFFER
PUMP DETECTOR PR CaER AMP
Q316, Q317 1C304 Q304
PLSTB
LoOP SQTA REFERENCE
L] FiLTER OSCILLATOR fe [] X303
1C701 Q315 T 10MHz
STRB RSV L DET
to CPU
Fig. 3

4—3
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4-4 VOLTAGE LINES

LINE DESCRIPTION

Vcc NiCd battery used:

CM-71...7.2V, CM-72..8.4V, CM-73...13.2V.
Passes through the fuse F1 and the POWER
SWITCH and is applied to the power module
(1C302), the charge pump (Q316, Q317), AF
amplifier ({C102) and the following 5V lines.

+5V Common 5V voltage with low noise characteris-
tics amplified by the constant voltage circuit
(Q118, Q119, D111, D112) which receives an input
of 6~16V. This circuit employs a comple-
mentary amplifier system where it receives high
current amplification. Because the heat factor
of the combined voltages at Q119 (Vg¢) and D111
are equal, the output voltage is stabie even with
regard to temperature changes.

S5 Common 5V controlled by the power save func-
tion. Made at Q112, Q113 and D109.

When the power save function is turned ON, the
CPU (IC801) pin 50 becomes “LOW,” turning OFF
the 5V from S5, and saving current.

T5 Transmit 5V current amplified at Q115.

R5 Receive 5V controlied by the power save func-
tion. Current amplified at Q111.

Voo —m

Und
D110 C158
'+

(——ag— 5V

AA
W

R172

Q117

‘@L—‘—?m
’ @ R171

Q116

PSC -

R173

C166
R170

f

Fig. 4

4-5 T5/R5 SWITCHING CIRCUIT
(MAIN UNIT)

When transmitting:

The CPU (1C801) pin 51 becomes “LOW.” Q117 is
turned ON, and Q116 is turned OFF. Bias voltage
is applied to Q114, and Q115 outputs T5V.

When receiving:

The CPU (IC801) pin 51 becomes “HIGH,” Q117 turned
OFF, and Q116 is turned ON. Bias voltage is applied
to Q110, and Q111 outputs R5V. Because Q116 sup-
plies voltage through the S5 line, R5 line voltage
becomes zero, reducing current consumption when
the power save function is ON.

4-6 CTCSS CIRCUIT (MAIN UNIT)

IC104 is a programmable CTCSS encoder/decoder
which produces 37 tone frequencies. 1C104 pins 3~8
(S0~85) are used to set the tone frequencies
for 1C103 using serial data from the CPU. When the
IC104 transmit/receive switching pin 12 is “LOW,”
the transceiver transmits; when “HIGH,” the trans-
ceiver receives.

CTCSS TONE FREQUENCIES:
IC104 INPUT PIN NUMBER

OUTPUT
FREQUENCY [Hz]

67.0

71.9

74.4

77.0

79.7

825

85.4

88.5

915

94.8
100.0
103.5
107.2
110.9
1148
118.8
123.0
127.3
131.8
136.5
1413
146.2
151.4
156.7
162.2
167.9
173.8
179.9
186.2
192.8
203.5
210.7
218.1
2257
2336
2418
250.3

~|I|r| ||| I|_‘I riI|Ir| Il xr|xr|xrjrrje| el sire| el e | el | o
Ilxr|ir|xjxjr|irjxjix|r|jirfrxr|jirf>s)eliel>) el el el el el ml ) e e e
Ixjr|irjr|jrixjyxix|r|rjrirjiTix|x|x|r|rieclx|jxlx|lzje| ezl il e F )T o
I|xr|rjirjrjrirjirjrl Il ||| r|r|r{rejeeriel T x| el x|z | e
b= = = = ol Yl I ol Il Il ol ol sl I8l Il Y ol Il ol s ol o B o} s o e I o [ o e o o I o e e o e ] s o s o e o] e ol e o I o N
rFirlToIIT|T I Tjx(T|T| x| (|| |||z X|X| |||l ||| ]| @
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4-7 CPU (IC801) PORTS

INPUT PORT OUTPUT PORT
PIN PORT NAME DESCRIPTION PIN PORT NAME DESCRIPTION
38 POO INT4 Interrupt input 34 P50 KS4 Matrix signal output. (Matrix
HIGH: Normal operation is used for CH selection.)
LOW: :t“;:dtg; CPU on 35 P51 KS5 | Matrix signal output.
- . 36 P52 LOWO | Power control signal output.
41 P03 HIGH/LOW | HIGH: :).ow RF,output has Outputs “LOW” when the
_ been selected. HIGH/LOW power switch is
LOW: High RF output has set to low power output.
been selected.
The RF output remains high 37 P53 TMUT | Transmit mute output.
when low output is written 39 PO1 CK Serial data output.
TRET — "g° the memory. 40 | P02 | DATA | Serial data output.
LOW: PTT SWITCH has 46 P20 BEEP | Qutputs a 1kHz pulse when a
been pushed. )
- beep is emitted over the
43 P11 CLONE LOW: CLONING SWITCH speaker.
has been pushed.
Pressing the CLONING 47 P21 PLSTB g:_rfbe signal output for the
SWITCH when the power is N
ON activates the cloning 48 P22 CTSTB | Strobe signal output for the
function. CTCSS tone encoder/decoder.
44 P12 MONI LOW: MONITOR SWITCH 49 P23 TONEC | 2-tone control signai output.
is pushed. Becomes “L.OW” when DPL or
The CPU turns OFF the SINGLE tone is selected.
CTCss tone decoSer when 50 P30 PSC | Power save control output.
the port is "LOW. Becomes “LOW” when the
45 P13 SCAN Starts a scan when “LOW.” power save function is
CONTROL activated.
P40~P43 Matrix input. 51 P31 TIR Transmit/Recelve switching
60 P60 DET Equalizes tones when m,np'_’t' Becomes LOYV )
“HIGH.” with input when transmitting.
52 P32 RMUT | Receiver mute output.
61 P61
BUSY 9:%‘:? @ squelch when Becomes “HIGH” when
receiver audio output is
62 P62 UNLOCK | Unlocks the PLL when muted.
“LOW."
53 P33 CALLO | Busy signal output. Outputs
a signal synchronized with
the BUSY input. Directly
drives the TRANSMIT/BUSY
INDICATOR.
63 P63 CPO CLONE DATA output.
P70~P73 Matrix signal output pins.
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SECTION 5 MECHANICAL PARTS AND DISASSEMBLY
=D DESCRIPTION Ry Qry.

O) PH B0 2x31.5 ZK 8810004000 4
@ Rear panel 8010007230 1
® PHB0O2x4 8810000980 4
® Casing seal 8010007240 1
® Speaker plate 8930012480 1
® Speaker seal 8930012630 1
) Front panel (A) 8210003220 1
Knob (channel) N-132 8610004300 1

(includes HLH M3 x 3) (8810003520) 1
® No. 0-1 PH M2x7 ZK 8810005100 1
D) Knob (Power/Volume) N-133 8610004310 1
(D] Top panel 8210003180 1
@ Top panel seal 8930012560 1
® PH M2x6 ZK 8810004860 2
(L) Lens 8930012600 1
© No. 0-1 PH M2x2.5 8810004870 2
@® Top plate 8310012090 1
@ Antenna connector TNC-R107 (includes nut) 6510007250 1
@ No. 0-1 PH M2x 25 8810004870 1
) VR nut (E) 8830000550 1
é Switch seal 8310012280 1
D) PHM2x6 8810000030 2
@ Switch plate 8930012500 1
& PTT button 8930012570 1
é No. 0-1 PH M2 x5 ZK 8810000530 2
& PTT holder 8930012590 1
@ PHM2x3 8810004210 4
& PH M2x3 ZK 8810005090 2
V) Side plate 8930012580 1
@ Jack cover seal 8930012620 1
Standoff (AR) 8930012510 3
D) No. 0-1 PH M2x 2.5 8810004870 3
7)) PH M2x3 8810004210 4
D) PH M2x6 8810000030 1
L) Module mounting plate 8930012490 1
& Screw lug M2 8860000010 2
69 Spring (K) 8930012640 1
& Release button 8930012610 1
@ BH M2x6 Ni 8810002580 2
& Sliding guide (A) 8010007180 1
@0 FH M2 x4 Ni 8810002310 4
@ Connection spring 8930005980 1
@ Contact holder 8930011880 1

Screw type

Screw: M2x 6, etc.  Self-tapping screw: B0 2 x 4, etc.
Scroew’s head style PH: Pan head BH: Button head FH: Flat head

Precision type screw: No. 0-1
HLH: Headless hex head
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e CASE AND FRONT PANELS

¢ TOP PANEL
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* MAIN UNIT

e LOGIC UNIT

* CONTACT HOLDER

* RF UNIT

NOTE:

The battery pack can not be disassembled.

Solder point
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ADJUSTMENT PROCEDURES

SECTION 6

6-1 PLL ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
¢ Output voltage : 13.2v DC
* Current capacity : 3A or more
UENCY
(2) FREQUENCY COUNTER R o
* Frequency range : 0.1~480MH2z
* Frequency accuracy : *1ppm or better to BATTERY
® Sensitivity : 100mV or better TERMINAL
(3) DC VOLTMETER Loose couple to antenna.
« Input impedance : 50kQ/DC or better TRANSCEIVER
DC
VOLTMETER
to R706
MEASUREMENT A SENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
PLL 1 | ® Select any channel. Top | Loose couple the Same frequency as RF C397
REFERENCE * Transmitting panel | frequency counter | the programmed one.
FREQUENCY e Connect an antenna. to the antenna. To check the
programmed
frequency, use the
EX-704.
LOCK NOTE: Lock voltage affects the C/N ratio. If you adjust the lock voltage, set the
VOLTAGE frequency with the EX-704.
1 | e Operating frequency: FILTER | Connect the DC 1.2v vCO C509
450.0000MHz voltmeter to R706.
* Receiving
2 | e Transmitting 1.2~2.8V Verify
LOCK NOTE: When replacing L502, the following pre-adjustment is necessary.
VOLTAGE
PRE-
ADJUST-
MENT 1 | * Operating frequency: FILTER | Connect the DC Maximum VCO C509
450.0000MHz voltmeter to R706.
e Receiving
2 | * Same as above. 1.8~2.2V L502
L502 W
3 | » Readjust LOCK VOLTAGE as above from step 1.
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RF UNIT

L502 VCO UNIT
Lock voltage
pre-adjustment
C397 PLL
reference
frequency
C509
adjustment
Lock voltage ]
adjustment
R706 FILTER UNIT
Lock voltage
check point
RF AND MAIN UNITS SEPARATION
Extension cable kit 649-04 Extension cable kit 649-09

Extension cable kit 649-03

Three kinds of extension cable kit are available for
fixing the RF UNIT.

Order the extension cable kit from an authorized
lcom Dealer.
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6-2 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
¢ Output voltage
¢ Current capacity

: 13.2v DC
: 3A or more

(2) STANDARD SIGNAL GENERATOR (SSG)

* Frequency range : 0.1~480MHz
A Output level : —127~—-17dBm DISTORTION
(0.1uV~32mV) METER
STANDARD
(3) DISTORTION METER AC POWER SIGNAL
* Frequency range : 1kHz+10Hz SUPPLY to EXT. SP JACK GENERATOR
* Measuring range : 1~100%
to ANTENNA
() EXTERNAL SPEAKESR e
* Impedance : 8Q »{ TRANSCEIVER [
MEASUREMENT A ENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
SENSITIVITY NOTE: When the sensitivity is less than 0.28uV (12dB SINAD) on every channel, the
following sensitivity adjustment is not necessary. Skip to squelch adjustment
below. To adjust the RF bandpass filters, see the diagram on p. 6-2.
1 | * Operating frequency: Side | Connect the Minimum distortion RF L301
Center of the frequency edge. panel | distortion meter level 1L.304
* Receiving with an 8Q load to L307
e Apply an RF signal to the the EXT. SP JACK. L308
ANTENNA CONNECTOR. L309
Level: —116dBm (0.35uV)
Mod. : 1kHz
Dev. : £3.5kHz
e MONITOR SWITCH: ON
SQUELCH NOTE: Before squelch adjustment, be sure that the sensitivity on every channel are
less than 0.28uV (12dB SINAD).
1 | « Apply an RF signal to ANTENNA | Front | Speaker Squelch threshold MAIN R160
CONNECTOR: panel point
Level: —120dBm (0.22uV)
Mod. : 1kHz
Dev. : +3.5kHz
® Turn R160 max.
counterctockwise.
6—3
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RF UNIT

Sensitivity
adjustment

MAIN UNIT

R160
Squelch
adjustment

UNIT LOCATION
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6-3 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

* Qutput voltage :13.2vDC
¢ Current capacity : 3A or more
(2) RF POWER METER (TERMINATED TYPE) ol FM
- GENERATOR DEVIATION
* Measuring range : 1~10W METER
* Frequency range 1 440~480MHz
« Impedance : 500 Acg,&”‘ ATTENUATOR:
« SWR - Less than 1.2:1 VO ETER more than 40dB
to EXT. MIC JACK
(3) AF GENERATOR (AG)
* Frequency range 1 200~2000Hz SZT'EN &R
¢ Qutput level : 0~200mV QSP';??ER
to ANTENNA
{4) AC MILLIVOLTMETER to BATTERY CONNECTOR
* Measuring range 1 2~200mV TERMINAL
> TRANSCEIVER
(5) FM DEVIATION METER
¢ Frequency minimum : 480MHz
¢ Measuring range : 0~+5kHz
MEASUREMENT A SINTENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | » Select any channel. Top | Connect the RF 5.0W RF R354
POWER * Transmitting panel | power meter to the
ANTENNA
CONNECTOR.
2 | » CHANNEL SELECTOR: 1.5W R358
Low power channel, if
programmed.
DEVIATION | 1 | » Select any channel Top | Connect the FM *+4.2kHz MAIN R116
* Apply an AF signal to the EXT. panel | deviation meter to
MIC JACK: 1kHz/170mV the ANTENNA
* Transmitting CONNECTOR via
* FM deviation meter the attenuator.
HPF : OFF
LPF : 20kHz
Deemphasis : OFF
Deviation sense: P-P/2
CTCSS 1 | « CHANNEL SELECTOR: Top | Connect the FM +0.75kHz MAIN R118
DEVIATION Tone encoder programmed panel | deviation meter to
channel, if programmed. the ANTENNA
* Apply no AF signal to the EXT. CONNECTOR via
MIC JACK. the attenuator.
* Tranmitting
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RF UNIT
Qutput power
adjustment
MAIN UNIT
R118
CTCSS deviation
UNIT LOCATION adjustment
- R116
! Deviation
adjustment

S S

[ B (i R
-
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SECTION 7

7-1 INTERCONNECTION

EF UNIT
(B-17048)
[T

& &

s

Vo A

BOARD LAYOUTS

POWER SWITCH
VOLUME CONTROL

EF UNIT

DSt Ds2

TRANSMIT! CALL
/ BUSY

VR2[VR 1] vec [oNO

92 (B-1703A)

r2
J2

w101

(W102
103

f'wio4

CHANNEL

SELECTOR

-

-

to DTMF UNIT
{(OPTIONAL)

{onp[Tx[Rx|TS[MUTE | T

SCAN
SWITCH

MONITOR
SWITCH

|

§3

s2

o
L)

S$101

PTT
SWITCH

J101

O—=

wiot | pio!
-

FH

|

r4

rH

O i
wioa]

-4

1
|

J

(B-17058B)

1
EF UNIT
(B-17028B)

2

L

MAIN Ut
(B-1665

—1-
—
o e ]
—y
—t-t
———
—d

[
o e

BATTERY

[rone]ono]Low[rmut]T/r]PLsT[RMUT]BUS Y [cPo]unLOCK [oET]BEEP]PTT|PSC]
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to DTMF UNIT
(OPTIONAL) (

nofrx[rx[Ts[MUTE] ‘D

MIC 1 [MIC 2 [SP|GND|

J101 J102

SPEAKER
UNIT

MIC

*-- & (AN
©
wiot | pios
™17
F-
EXT
5101 r‘:jl Wioz 4103 :] J%CK
[ o :: ouamm— 9 o
CH wios} | ; —
- J104 EXT
A SPEAKER /
LaJ JACK
l w103
\
MAIN UNIT
(B-1665C) \.
) ANT
*'
P104
T IIIIIIIIIIIL IO
|Ilfff1fllll%fll111\———n——‘ J —-r_1—u—-
. JProsmmn
{arolsaLv|Busy] [o]o] o]u301
SQL UNIT
RSV (8-1669B)
N GND
LOW
\ vee| RF UNIT
ss | (B-1583D)
FEREREES I et
HIE R R RS +5
TS
LOGIC oD
UNIT VCo
(B-1664D) \_ UNIT

Nt o e S - —— - —

x [oet]seer|prTlpsclsv|cstaloaTajek

i
I
lads

TITTTTTII G
49

Lidllisidislil

Ja

5v
T/Rr

ALLO

CALL

GND

MONI

N\

SCAN

5801

] CLONE

KR1

SWITCH

KR2

KS 4

KRO

N

KR3

< (B-15888) ) 302

]
FILTER UNIT 2121010 J
(B-15968)

lckjpaTaPLsT] LDET]
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7-2 LOGIC AND EF UNITS
e LOGIC UNIT

KPD75306GF-015-3B9 ICBO1 S-8054ALB-LM-T IC802
(CPU) (RESET)
pofrafrarr]relrsrafr sl frojesfenferiected
[ 64 ]
e 5] oro
3 B2 | USLOCK
4 &1 | susy
: = ngoge
'_].'.J sa | auT Voo Vis
[&] 37 ]
£l a
T2 55
11 54
7 51 | caLLo
(12 | 52 | EmayT
[ 14 51 | Tem
e (50 ] psc
-I-Eu-l 45 TONELD
I 4p | crsTE
] 47 | PLsT
_l'il 46 | BECH
20 a5 | scan
21 a4 | mow
2 a3 | cuome
21 42 ] pTT
24 41 HE A LOW
T T
« EF UNIT
VOL LED

FOWER SWITCH
VOLUME CONTROL

R1

Wi

to
EF UNIT o
(B-1702B)

VRZ|VR1|Vee|GND

(WIO1H IWIOZ2HWIO3) (W104)
to

MAIN UNIT

P2

to
LOGIC UNIT


https://www.manualsplus.com/

¢ LOGIC UNIT

COMPONENTS SIDE

25C3395 25A1362 GR

Q801, QB804 Q802

QB806, QBO7

Q808, Q809
Bast [ BAgE

?‘;j GOLLECTOR —_rl\—jwﬂﬂ
ERITTER [ EMITTER []

Symbol: BY Symbol: AEG
1SS187 155190 155196
Dao D802 D803, D04
C O

i - |

Symbol: D3 Symbol: E3

Symbol: G3

28C2712 BL
Q803

aasE [
T\_j COLLECTOR
EnirTER ]

Symbol: LL

155184
DBOS

-
B
-

Symbol: B3

25A1162 GR
Q805

Base ]
I_’ St ] CEALECTOR
EMITTER ]

Symbol: SY

ManualsPlus.com

CLONE
SWITCH

25A1341 GR
Q810

pase [
?\—j COLLEGTEM
EnMETTER [

Symbaol: BL
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FOIL SIDE

fo MAIN UNIT

ok [DATA v:s-ralw PSC pnla:sr ner]um_::-c:w CFD ausv|nuu'r|n,sr Tia Tuu'rlu::w |GHI:+ TONE

LLI[ h[.il
Ci]

i O W

JBo
to 5y
TRANSMIT =
FBUSY, T/R
CALL
INDICATOR \|caLLo
CALL
to GHD
MOMNITTOR

SWITCHISZ ) MONI
to SCAN - Jscan

SWITCHIS3!
R
o i
CHANMEL
seLEcToR & %37
(51) KR O
KR3
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7-3 MAIN UNIT

BA4558F 1C101
(LOW NOISE DUAL AMPLIFIER)

[ [ [5]

LM386N-3 1C102
(AUDIO POWER AMPLIFIER)

GAIN BYPASS Voc OUTPUT

[l 71 [e] [+]

L] [e] [2] [o]
GND It:l_’l)JT IN(:l)JT GNO

uPD4084BG IC103
(8-STAGE SHIFT AND STORE BUS REGISTER)

QUTPUT .
Voo  ENABLE Qs Qs Qr Qs 0% 08

[e] Tel [l [i5] [] ] fiol [5

L] [e] [ [a] [s] [ [7]

STROBE1 SEIRN]AL CLOCK Q1 Q2 Qs Qe vss

MN6520 IC104
(CTCSS ENCODER/DECODER)

2l 39 7| 135 laqlasl

L]
2
g
so[3
py
st{a
sz |5
s3le
sa 7
ss[8
=S
10

31

EEEERREBEEEE!

|I_)I 12 IISI]‘IIISIIIS ll? |8||19 Iﬂﬂle

F/R
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COMPONENTS SIDE

i+
to MIC,SPEAKER
DTMF UNIT UNIT

J101 | GND | TX (RX | TS |MUTE MIcH|MIC2 [sP|GND | J102

te VOL UNIT
Pi1n

5
z EXT
: MIC
PTT
SWITCH
EXT
SPEAKER
25C2712 BL 25A1162 GR 25B909M R 25J106 Y 155226
Q101, Q102 103, Q104 Q107, G111 Q109 D101
Q106, Q108 Q105, Q116 2113, Q115
Q110, Q112 Q117 Q118
114, Q119

Q120

E
BASE [ i ] BURCE EI' I:nh"\
jr.LL:l COLLEGTOR ?-L:‘ COLLECTOR ea._‘_ . E‘L:I GATE g /:J
curren ] urinC Lo | e s

" EMITE

Symbol: LL Symbol: G Symbal: VY Symbaol: C3
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155184
D102, D103
D105, D108
D109

I:-.H__‘

T

Symbol: B3

FOIL SIDE

FIC4

RD4.7M B3
D104

~1

-

Symbol: 473

PI103

T
RF UNIT

BUSY | SoLW |AFS

woet|pustloatalex | [ cx|oama|crsa|sv|psclpiaeer| ot | Uiy [cpojausyjamuTieLsT| TR | TruT|Low|ano | ronee
to RF UNIT to LOGIC UNIT
DWAOQ10 155190 155181 RD5.1JS B2 RDE.8E B2
D106 D110 D111 D112 D113
O+ - (- O
: Pan >1"1 b ‘\.’"\3
O - O -
Symbol: W8 Symbol: E3 Symbol: A3 Symbaol: 512 Symbaol: 682

ManualsPlus.com
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7-4 RF UNIT

MC3357DR 1C301
(LOWER POWER FM {F)

AUDIO  SCAN

RF
INPUT  GND

[e]

MUTE CONTROL

[13] [ra] [13] [e]

SQUELCH

INPUT

| FILTER I
OUTPUT

]

FILTER

INPUT
DEMODULATOR
QUTPUT

o] [s

S§C-1046 1C302
(POWER MODULE)

LT L] tJ [J

Ll [z]

T - s GND  INPUT Ve BASE vee ouTPUT
%/L—_J’J MTKEL ‘EJ Lllirrlt-:n L|_I LnMLF!:R !;U—A!J STAce Bus STace
CRYSTAL QUTPUT INPUT OUTPUT INPUT
OSCILLATOR DECOOPLING
TC4SUBIF 1C303 TC9181P IC304
(HEX INVERTER GATE) (PROGRAM DIVIDER)
voo ouT vpp DOI DO2 H_ L . LD G ST DATA
=1 0

fiel ] (el [o] ] [e] [l [o] fo]

L] [ [o] [o] [o] [e] [-] [e] To]

(2]

5]

IN vCe SwW

ouT

NC N Ve GND XT XT POI PO2 PIN PSC TEST CK
MB504LPF-G-BND 1C305 ND487C1-3R 1C306
(PRESCALER) (SCHOTTKY BARRIDER DIODE QUAD)
GND

3
1

O
1 2
u

FILTER UNIT

SQL UNIT

uPD4066BG IC701
(QUAD BILATERAL SWITCHING)

CONTROL IN IN/
oA

milnnED

OUT/

]_]

OUT/ IN/
OUT

rs_] [e]

vop

E==

-

Vss

KN E3 R EY Y
IN/ ot/ ouT/ IN/
ouT IN IN ouT

EI

Ll L

CONTROL IN

TC4SUBSF IC601
(HEX INVERTER GATE)

Voo ouT

[+]

io
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7-4 RF UNIT
+« VCO UNIT e SQL UNIT
(&)
' 603
o [EE
>(2)
(5) (3)

AFO 9 12  GND

(- (0) (SQLV) (R3)
2SJ106Y HSMBBAS
Q601 D601

25C3356 DTC124 EK

Q501 Q502 soumse [
R b T2k
——rl\—:l COLLEGTOR ?Lj COLLECTOR easn -
ErTTER [ EMITTER [

Symbaol: VY Symbal: C1

Symbol: R22 Symbol: 25

¢ FILTER UNIT
COMPONENTS SIDE FOIL SIDE

IM 5TE QuTZ2 ouT1 GMND RS
185193 *« POWER UNIT
D701 0
C EF UNIT
e (B-1703A)
= J3
.

Symbol: F3
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COMPONENTS SIDE

MAIN
UNIT

to MAIN UNIT

SaLy iEUS-"r'

ManualsPlus.com

CK

CaTa

PLST IL DET

to MAIN UNIT

25K161 GR 25K241 GR 25C3356 2SC3585
Q302 Q303 Q304, Q306 Q305
| e [ BASE [ aasE ]
EMITTER = . ':-:-..'_:':-'3' S RN e e
DF&IrN 5 bk 13 5
Symbol: R22 Symbol: R42
25C2407 25A1162 GR 25B798 DK 25C2712 GR 25C2T12 Y
Q308 Q3098, Q310 Q311, Q313 Q312, Q3189 Q315
Q316 Q314
T BasE [ AasE [ BASE [ BAsE [
':f-:" . jrl-\—:] COLLECTOR COLLECTIN Eﬁﬂ COLLECTOR ?\—j COLLECT O jrl\—:l COLLECTOR
Kmumm ELITTER ] Eninten [ EMITTER [ EniTTER [
-~ EnTTER
Symbel: 5G Symbaol: DL Symbol: LG Symbaol: LY
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FOIL SIDE

25C2026
Q307

G

-
{%&m:@b

BALE E

25C2712 BL
Q317, Q318

asE ]
}—j COLLEGTOR
EFTER [

Symbol: LL

25C3395
Q320

pasE
:{F'L ] GOLLECTOR

EmiTrEn ]

Symbal: BY

155153
D301

1.

b

=]

Symbol: A9

155154
D306, D307

4T

Symbol: BA

T

r b :I_ = o
-

s fosy

L= W et 1 J:?‘."’h-. e

ManualsPlus.com
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SECTION 8 PARTS LIST

[EF UNIT] [LOGIC UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R1 Variable Resistor RK0971111 Q809 Transistor 25C3395
Q810 Transistor 25A1341 GR
Cc1 Ceramic 47pF 50V
c2 Ceramic 47pF 50V D801 Diode 185187
C4 Ceramic 47pF 50V D802 Diode 155190
cs Ceramic 470pF 50V D803 Diode 185196
D804 Diode 185196
D80S Diode 155184
J1 Connector TNC-R107
J2 Connector PI28A04M
J3 Connector RT-01-1.0B X801 Crystal RF4A3 FAC (4.19MH2)
P1 Connector PI2BA04F R801 Reslistor 47k02 MCR10
P2 Connector SMF-01T-1.0 R802 Resistor 47kQ MCR10
R803 Resistor 47kQ MCR10
RB04 Resistor 47kQ2 MCR10
F1 Fuse MC2 1/2 R805 Resistor 47kQ MCR10
RB06 Resistor 47k MCR10
R807 Resistor MQ MCR10
DS1 LED TLSG222 R808 Resistor iMQ MCR10
DS2 LED TLSG222 R809 Resistor 47kQ2 MCR10
A810 Resistor 47kC2 MCR10
R811 Resistor 47K MCR10
MC1 Microphone KUC-2023-01-006 R812 Resistor 47k02 MCR10
: R813 Resistor 470Q MCR10
R814 Resistor 4700 MCR10
S1 Switch KSR16-0-18 (CHANNEL) R815 Resistor 4700 MCR10
S2 Switch MS-243 2P (SCAN) R816 Resistor 22k MCR10
83 Switch MS-243 2P (MONITOR) R817 Resistor 100kQ2 MCR10
R818 Resistor 47kQ MCR10
R819 Resistor 1MQ MCR10
S Speaker 40P-1778B R820 Resistor 1kQ MCR10
R821 Resistor 100kQ2 MCR10
R822 Resistor 1MQ MCR10
EP1 P.C. Board B-1702 B (POWER UNIT) RE23 Resistor 100kQ MCR10
EP2 " P.C. Board B-1703 A (VOL UNIT) R827 Resistor 47k0 MCR10
EP3 P.C. Board B-1704 B {LED UNIT) R828 Resistor 1MQ MCR10
EP4 F.PC. B-1705 B (LOGIC-EF) R829 Resistor 220kQ MCR10
wi Wire 13/02/140/W01/830 €801 Ceramic 0.01yF GRM40 B
W2 Wire 24/04/050/D02/W01 €802 Tantalum TESVDO0J476M-8L.
w3 Wire 24/01/050/D02/W0't C803 Ceramic 0.01uF GRM4C B
w4 Wire 24/03/080/D02/WO1 CB804 Ceramic 15pF GRM40 CH
w5 Wire 24/00/100/D02/W01 CB05 Ceramic 15pF GRM40 CH
G806 Ceramic 0.001uF  GRM40
c807 Ceramic 470pF GRM40
J801 Connector SLEM12R-2
[LOGlc UN‘T] 8801 Switch SKHHLB000O1 (CLONE)
REF. NO. DESCRIPTION PART NO.
BT801 Lithium Battery BR2032-IHF
1C801 iC uPD75306GF-015-38B9
1C802 IC S-8054ALB-LM-T
EP8O1 P.C. Board B-1664C (LOGIC UNIT)
Q801 Transistor 25C3395
Q802 Transistor 2SA1362 GR wao1 Jumper MCR10-JPW
Q803 Transistor 28C2712 BlL.»* wag02 Jumper MCR10-JPW
QB804 Transistor 28C3395 |
Q805 Transistor 2SA1162 GR
Q806 Transistor 2803385
Q807 Transistor 25C3395
Q808 Transistor 2SC3395
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC101 IC BA4558F R13t Resistor 1.8kQ MCR10
1C102 IC LM386N-3 R132 Resistor 150kQ2 MCR10
1IC103 IC HPD4094BG-T1 R133 Resistor 8200 MCR1¢C
IC104 IC MNB520 R134 Resistor 6.8kQ) MCR10
R135 Resistor 1.5MQ MCR10
R136 Resistor 470k MCR10
Q101 Transistor 28C2712 BL R137 Resistor 33kQ2 MCR10
Q102 Transistor 28C2712 BL R138 Resistor mMQ MCR10
Q103 Transistor 28A1162 GR R140 Resistor MO MCR10
Q104 Transistor 2SA1162 GR R141 Resistor MO MCR10
Q105 Transistor 25A1162 GR R142 Resistor 12kQ MCR10
Q106 Transistor 28C2712 BL R143 Resistor 330kQ MCR10
Q107 Transistor 25B909M R R144 Resistor 12kQ MCR10
Q108 Transistor 28C2712 BL R145 Resistor 1.2k0 MCR10
Q108 FET 254106 Y R146 Resistor 10kQY MCR10
Q110 Transistor 28C2712 BL R147 Resistor 4700 MCR10
Q111 Transistor 25B909M R R148 Resistor 47kQ MCR10
Q112 Transistor 258C2712 BL R149 Resistor 56kQ MCR10
Q113 Transistor 2SB90IM R R150 Resistor 47kQ MCR10
Q14 Transistor 25C2712 BL R151 Resistor 1.2k0 MCR10
Q115 Transistor 25B909M R R152 Resistor 47kQ2 MCR10
Q116 Transistor 25A1162 GR R153 Resistor 10kQ MCR10
Q117 Transistor 28A1162 GR R154 Resistor 8.2kQ MCR10
Q118 Transistor 2SB90SM R R155 Resistor 10kQ2 MCR10
Q119 Transistor 25C2712 8L R156 Resistor 150kQ2 MCR10
Q120 Transistor 25C2712 BL R157 Resistor 2.2kQ MCR10
R158 Resistor 10kQ MCR10
R159 Resistor 10kQ MCR10
D1t Diode 188226 R160 Trimmer 47kQ RHO4A3AS4J
D102 Diode 188184 R161 Resistor 1KQ MCR10
D103 Diode 185184 R163 Resistor 47kQ) MCR10
D104 Zener RD4.7MB3 R164 Resistor 47kQ MCR10
D105 Diode 158184 R165 Resistor 15kQ MCR10
D106 Diode DWAQ10 R168 Resistor 10k} MCR10
D108 Diode 185184 R167 Resistor 1kQ MCR10
D109 Diode 188184 R168 Resistor 4.7kQ2 MCR10
D110 Diode 158190 R169 Resistor 4.7kQ MCR10
D111 Diode 186181 R170 Resistor 10kQ MCR10
D112 Zener RD5.1JS B2 R171 Resistor 180kQ MCR10
D113 Zener RD6.8JE B2 R172 Resistor 33k0 MCR10
R173 Resistor 10k} MCR10
R174 Resistor 4.7kQ MCR10
X101 Crystal RF4A3 FAC (4.194MH2) R175 Resistor 2.7kQ MCR10
R183 Resistor 220k0) MCR10
R185 Resistor 56kQ MCR10
R101 Resistor 33kQ2 MCR10 R186 Resistor 4.7kQ MCR10
R102 Resistor 5600 MCR10 R187 Resistor 100kQ2 MCR10
R103 Resistor 180kQ MCR10 R188 Resistor 10Q MCR10
R104 Trimmer 330k RHO4A3ANSJ R189 Resistor 1.5kQ2 MCR10
R105 Resistor 180kQ MCR10 R180 Resistor 47kQ2 MCR10
R106 Resistor 1kQ MCR10 R191 Thermistor 33D28
R107 Resistor 180kY MCR10
R108 Resistor 120kQ MCR10
R109 Resistor 220kQ MCR10 C101 Ceramic 47pF GRM40
R110 Rasistor 82kQ MCR10 c102 Ceramic 0.001uF GRM40
Rit1 Resistor 82kQ2 MCR10 C103 Ceramic 0.01uF GRM40 F
R112 Resistor 1.2kQ MCR10 C104 Tantalum 0.1uF 35V 8V
R113 Resistor 3.9kQ MCR10 G105 Ceramic 470pF GRM40
R114 Resistor 390kQ2 MCR10 C106 Ceramic 470pF GRM40
R115 Resistor MO MCR10 c107 Ceramic 470pF GRM40
R118 Trimmer 47k RHO4A3AS4J c108 Ceramic 0.001uF GRM40
R117 Resistor 100kQ MCR10 c109 Ceramic 0.0022uF GRM40
R118 Trimmer 330kQ RHO4A3ANSJ c110 Ceramic 470pF GRM40
R119 Resistor 390kQ MCR10 cin Ceramic 120pF GRM40 CH
R120 Resistor 27kQ2 MCR10 c112 Ceramic 0.001uF  GRM40
R121 Resistor 47kQ2 MCR10 C113 Tantalum 2.2uF TEMSVA1C225M-8L
R122 Resistor 1kQ MCR10 Ci14 Ceramic 0.1uF GRM4Q F
R123 Resistor 47kQ MCR10 C115 Tantalum 2.2uF TEMSVA1C225M-8L
R124 Resistor 56kQ MCR10 C1186 Ceramic 0.1uF GRM40 F
R125 Resistor 1kQ MCR10 Ci17 Ceramic 0.1uF GRM40 F
R126 Resistor 270 MCR10 c118 Ceramic 0.1uF GRM40 F
R127 Resistor 5.6k MCR10 c119 Ceramic 0.001uF  GRM40
R128 Resistor 47kQ MCR10 C120 Ceramic 0.1uF GRM40 F
R129 Resistor 47kQ MCR10 c121 Ceramic 0.0068uF GRM40
R130 Resistor 1kQ MCR10 C122 Ceramic 0.0068uF GRM40
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
c123 Ceramic 47pF GRM40 w101 Wire 24/03/040/D02/C21
C124 Ceramic 47pF GRM40 w102 Wire 24/01/055/D02/C21
C125 Ceramic 47pF GRM40 w103 Wire 23/02/065/D02/C21
Cc126 Electrolytic 100uF 6.3V RC3 w104 Wire 23/00/030/D02/C21
c127 Electrolytic 10uF 16V RC3 W105 Jumper MCR10-JPW
Cc128 Tantalum 2.2uF TEMSVA1C225M-8L w106 Jumper MCR10-JPW
c129 Ceramic 470pF GRM40 w107 Jumper MCR10-JPW
C130 Electrolytic 1uF 50V RC3 w108 Jumper MCR10-JPW
C131 Tantalum 1uF 16V SV
C132 Ceramic 470pF GRM40
C133 Ceramic 0.1uF GRM40 F
C134 Ceramic 0.0068uF GRM40
C135 Ceramic 0.0047uF GRM40
C136 Ceramic 0.01uF GRM40 F
Cc137 Electrolytic 10uF 16V RC3
c138 Ceramic 01uF  GRM40 F [RF UNIT]
C139 Ceramic 470pF GRM40
C140 Ceramic 0.1pF GRM40 F REF. NO. DESCRIPTION PART NO.
Ct41 Ceramic 470pF GRM40
C142 Tantalum 0.47uF TEMSVA1V474M-8L 1C301 IC MC3357 DR
C143 Ceramic 470pF GRM40 1C302 IC SC-1055
C144 Electrolytic 10uF 16V RC3 1C303 IC TC4SUB9F
C145 Ceramic 0.001uF GRM40 1C304 IC TC9181P
C146 Ceramic 0.1uF GRM40 F 1C305 IC MB504LPF-G-BND
C147 Ceramic 0.01uF GRM40 F 1C306 Array ND487C1-3R
Cc148 Electrolytic 22uF 16V RC3
C149 Ceramic 18pF GRM40 CH
C150 Ceramic 18pF GRM40 CH Q301 Transistor 25C3586
C151 Ceramic 470pF GRM40 Q302 FET 2SK161 GR
C152 Electrolytic 47pF 6.3V RC3 Q303 FET 2SK241 GR
C153 Ceramic 0.1uF GRM40 F Q304 Transistor 28C3356
C154 Ceramic 470pF GRM40 Q305 Transistor 2SC3585
C155 Electrolytic 22uF 16V  RC3 Q306 Transistor 2SC3356
C156 Electrolytic 22uF 16V RC3 Q307 Transistor 25C2026
C158 Electrolytic 22uF 16V  RC3 Q308 Transistor 25C2407
C159 Ceramic 0.001yF  GRM40 Q309 Transistor 2SA1162 GR
C160 Ceramic 470pF GRM40 Q310 Transistor 2SA1162 GR
Cc161 Ceramic 470pF GRM40 Q311 Transistor 2SB798 DK
C162 Electrolytic 22uF 6.3V RC3 Q312 Transistor 28C2712 GR
C163 Electrolytic 47uF 16V MS5 Q313 Transistor 2SB798 DK
C164 Ceramic 470pF GRM40 Q314 Transistor 2SB798 DK
C165 Tantalum 3.3uF 6.3v SV Q315 Transistor 28C2712 Y
C166 Tantalum 0.47uF 35v DN Q316 Transistor 2SA1162 GR
C167 Ceramic 0.1uF GRM40 F Q317 Transistor 25C2712 BL
C168 Ceramic 0.0047uF GRM40 Q318 Transistor 25C2712 BL
c169 Tantalum 4.7uF 16V DN Q319 Transistor 28C2712 GR
C170 Ceramic 470pF GRM40 Q320 Transistor 25C3395
ci71 Ceramic 0.001uF  GRM40
Cc177 Ceramic 0.0014F  GRM40
C179 Ceramic 47pF GRM40 D301 Diode 185153
c180 Ceramic 47pF GRM40 D303 Diode 18897
c181 Ceramic 47pF GRM40 D304 Diode 155265
Cc182 Ceramic 47pF GRM40 D305 Diode 185254

D306 Diode 185154

D307 Diode 1SS154
J101 Connector PI28A05M D308 Diode 155265
J102 Connector PI28A04M D310 Varicap 1SV166
J103 Connector HSJ-1102-01-540 D312 Zener RD6.2JS B2
J104 Connector HSJ-0836-01-010 D313 Diode 185265
P101 Connector PI28A04F F1301 Crystal FL-79
P103 Connector BBO4AO3F F1302 Ceramic CFZM455E10
P104 Connector BBO4A04F FI303 LC EXC-EMT-103DC
P105 Connector BBO4A09F F1304 LC EXC-EMT-103DC
S$S101 Switch SKHHLP00O (PTT) X301 Crystal CR188 (22.695MH2)

X302 Ceralock CDB455 C7A

B X303 Crystal CR212 (10MHz)

EP101 P.C. Board B-1665C (MAIN UNIT)
EP104 F.P.C. B-1710 (LOGIC-MAIN)
EP106 Ferrite Bead DL-20P2.6-3-1.2H L301 Herical SHW-44545A
EP108 Ferrite Bead DL-20P2.6-3-1.2H 1304 Herical 05M-3075

L1305 Coll LR-145
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[RF UNIT] [RF UNIT)
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
L306 Coil LR-145 R364 Resistor 15kQ MCR10
L307 Coll L.8-330 R365 Resistor 10kQ MCR10
1308 Coll L8332 R366 Resistor 10kQ MCR10
L309 Colil L8-331 R367 Thermistor 33D28
1310 Coil LA-232 R368 Resistor 6.8kQ MCR10
L31t Coil LA-232 R369 Resistor 100kQ MCR10
L312 Coil LA-232 R370 Resistor 100kQ2 MCR10
L313 Coil LA-126 R371 Resistor 2.2xQ MCR10
L314 Coil LA-126 R372 Resistor 100Q MCR10
L3156 Coill LA-232 R373 Resistor 1.8kQ MCR10
L316 Choke LALO2TARS56M R374 Resistor 12kQ2 MCR10
L317 Coil LA-232 R375 Resistor 39k0 MCR10
L318 Coil LA-222 R376 Resistor 12kQ MCR10
L319 Coil LA-232 R377 Resistor 12kQ MCR10
L1320 Coil LA-232 A378 Resistor 4.7kQ) MCR10
RA379 Resistor 10kQ2 MCR10
R380 Resistor 1kQ MCR10
R301 Resistor 330Q MCR10 381 Resistor 33kQ MCR10
R302 Resistor 1IMQ MCR10 R382 Resistor 47k02 MCR10
R303 Resistor 47kQ2 MCR10 R383 Resistor 100Q MCR10
R304 Resistor 22k MCR10 R384 Resistor 10kQ MCR10
R306 Resistor 220 MCR10 R390 Resistor 1kQ MCR10
R307 Resistor 6.8kQ MCR10 R391 Resistor 220Q MCR10
R309 Resistor 220 MCR10
R310 Resistor 10k} MCR10
R312 Resistor 10002 MCR10 C301 Ceramic 47pF GRM40
R313 Resistor 47Q MCR10 C302 Ceramic 43pF GRM40 CH
R314 Resistor 10k$2 MCR10 €303 Ceramic 47p GRM40
R315 Resistor 47kQ MCR10 C304 " Ceramic 47pF GRM40
R316 Resistor 1.5k MCR10 C305 Ceramic 470pF GRM40
R317 Resistor 1.5kQ2 MCR10 C307 Ceramic 0.001yF GRM40
R318 Resistor 47kQ MCR10 C308 Ceramic 120pF GRM40
R319 Resistor 1.5k MCR10 C310 Ceramic 0.001uF GRM40
R320 Resistor 100Q MCR10 can Ceramic 0.001pF  GRM40
R321 Resistor 22kQ) MCR10 C312 Ceramic 0.1yF GRM40 F
R322 Resistor 10kQ2 MCR10 C313 Ceramic 5pF GRM40
R323 Resistor 100kQ2 MCR10 C316 Ceramic 0.1uF GRM40 F
R324 Resistor 100Q MCR10 Cc317 Ceramic 0.1uF GRM40 F
A325 Resistor 47kQ2 MCR10 C318 Ceramic 33pF GRM40
R326 Resistor 10kQ MCR10 C319 Ceramic 0.001uF GRM40
R327 Resistor 10Q MCR10 C320 Ceramic 27pF GRM40
R328 Resistor 1000 MCR10 C321 Ceramic 27pF GRM40
R329 Resistor 22kQ MCR10 C322 Ceramic 0.022uF GRM40
R330 Resistor 5.86kQ MCR10 €323 Ceramic 0.1pF GRM40 F
R331 Resistor 100 MCR10 C324 Ceramic 82pF GRM40
R332 Resistor 47Q MCR10 C325 Ceramic 0.1uF GRM40 F
R333 Resistor 15k MCR10 C326 Ceramic 470pF GRM40
R334 Resistor 4.7kQ MCR10 C327 Tantalum 4.7uF TESVBOJ475M-12L
R335 Resistor 10Q MCR10 G329 Ceramic 47pF GRM40
R338 Resistor 10kQ2 MCR10 €330 Ceramic 0.001uF  GRM40
R337 Resistor 22kQ2 MCR10 C332 Ceramic 0.001uF  GRM40
R338 Resistor 10kQ2 MCR10 €333 Ceramic 0.001pF GRM40
R339 Resistor 1.2kQ MCR10 C335 Ceramic 470pF GRM40
R340 Resistor 5600 MCR10 €337 Tantalum 4.7uF 10V DN
R341 Resistor 220 MCR10 €338 Ceramic 470pF GRM40
R342 Resistor 1kQ MCR10 C339 Ceramic 470pF GRM40
R343 Resistor 2200 MCR10 C340 Ceramic 6pF GRM40
R344 Resistor 100 MCR10 C341 Ceramic 470pF GRM40
R345 Resistor 6.8kQ MCR10 C342 Ceramic 47pF GRM40
R346 Resistor 4700 MCR10 C343 Ceramic a.5pF GRM40
R347 Resistor 6.8kQ2 MCR10 C344 Ceramic 47pF GRM40
R348 Resistor 47002 MCR10 345 Ceramic 4pF GRM40
R349 Resistor 82k MCR10 C346 Ceramic 470pF GRM40
R350 Resistor 22k02 MCR10 C347 Ceramic 470pF GRM40
R351 Resistor 150k} MCR10 348 Ceramic 470pF GRM40
R352 Resistor 560kQ MCR10 C349 Ceramic 12pF GRM40
R353 Resistor 22kQ) MCR10 350 Ceramic 27pF GRM40
R354 Trimmer 100kQ RH0421CJ15J06A C351 Ceramic 0.001uF  GRM40
R355 Resistor 6.8kQ MCR10 C352 Ceramic 470pF GRM40
R358 Trimmer 33kQ RHO421CN4JO2A C353 Ceramic 470pF GRM40
R359 Resistor 1k MCR10 C354 Ceramic 470pF GRM40
R360 Resistor 4.7k0) MCR10 €355 Ceramic 6pF GRM40
R361 Resistor 6.8kQ MCR10 €356 Ceramic 470pF GRM40
R362 Resistor 6.8kQ MCR10 C357 Ceramic 470pF GRM40
R363 Thermistor 33D28 C358 Ceramic 470pF GRM40
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[RF UNIT] [RF UNIT}
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C359 Ceramic 470pF GRM40 w302 Jumper JPW-01A
C360 Ceramic 470pF GRM40 W303 Jumper JPWO2A
C361 Ceramic 470pF GRMA40 W304 Jumper JPWOZA
C362 Ceramic 0.001yF  GRM40 w308 Jumper JPW-02A
C363 Tantalum 10uF 18V DN W306 Jumper JPW-02A
C365 Ceramic 6pF GRM40 w307 Jumper MCR10-JPW
C366 Ceramic 470pF GRM40 w308 Jumper MCR10-JPW
C367 Ceramic 47pF GRM40 W309 Jumper 72/98/020/X98/X98
€368 Ceramic 470pF GRM40 w310 Jumper 72/98/020/X98/X98
C369 Ceramic 0.001uF  GRMA40
G370 Ceramic 470pF GRM40
C371 Ceramic 0.001uF  GRM40
Cc372 Ceramic 6pF GRM40
C373 Ceramic 6pF GRM40
C374 Ceramic 470pF GRM40
C375 Ceramic 7pF GRM40
C376 Ceramic 6pF GRM40
C377 Ceramic 470pF GRM40 {VCO UNIT]
C378 Ceramic 10pF GRM40
C379 Ceramic 3pF GRM40 REF. NO. DESCRIPTION PART NO.
C381 Ceramic 10pF GRM40
C383 Ceramic S5pF GRMAOQ Q501 Transistor 25C3356
C385 Ceramic 47pF GRM40 Q502 Transistor DTC124 EK
C386 Tantalum 1.5uF 25V DN
C387 Ceramic 470pF GRMA40
C388 Ceramic 470pF GRM40 D501 Diode 188265
c389 Ceramic 47pF GRM40 D502 Varicap MA333
C391 Ceramic 0.001uF  GRM40
C393 Ceramic 47pF GRM40
C394 Ceramic 0.001uF GRM40 L501 Coil LQH3N1ROM
C395 Ceramic 4pF GRM40 CH L502 Coil LA-234
G396 Ceramic 39pF GRM40 CH L503 Coll LQH3N4R7M
C397 Trimmer 10pF ECRGA010D30
C398 Ceramic 0.001uF  GRM40
€398 Ceramic O.1uF GRM40 F R501 Resistor 1500 ELR20
C400 Ceramic 220pF GRM40 R502 Resistor 220Q ELR20
C401 Ceramic 100pF GRM40 R503 Resistor 6.8kQ) MCR10
C403 Ceramic 0.022uF GRM40 R504 Resistor 4.7kQ2 MCR10
C404 Ceramic 0.1uF GRM40 F R505 Resistor 47k MCR10
C405 Tantalum 1uF 1Y 8V R506 Resistor 4.7k0) MCR10
C407 Ceramic 470pF GRM40
€408 Ceramic 0.1uF GRM40 F
C409 Ceramic 0.1uF GRM40 F C501 Ceramic 470pF GRM40
C410 Ceramic 0.1uF GRM40 F C502 Ceramic S5pF GRM40 CH
[oZ 3} Ceramic 47pF GRM40 C503 Ceramic 8pF GRM40 CH
C412 Ceramic 47pF GRM40 C504 Ceramic 6pF GRM40 CH
C413 Ceramic 47pF GRMA40 C505 Ceramic 470pF GRM40
C414 Ceramic 0.001uF  GRM40 C506 Ceramic 0.5pF 50V
C415 Ceramic 0.001uF  GRM40 C507 Ceramic SpF GRM40 CH
C416 Ceramic SpF GRM40 C508 Ceramic 6pF GRM40 CH
C418 Ceramic 470pF GRM40 C509 Trimmer 3pF ECRGAOD03A30
Cc421 Ceramic 27pF GRM40 C510 Ceramic 4pF GRM40 CH
C422 Tantalum 6.8uF 6.3V 8V C511 Ceramic 470pF 50V
C423 Ceramic 470pF GRM40 C512 Ceramic 470pF GRM40
C424 Ceramic 470pF GRMA40
C425 Ceramic 470pF GRM40 :
C426 Ceramic 0.001uF GRM40 EP501 P.C. Board B-1588B (VCO UNIT)
C427 Ceramic 47pF GRMA40
C428 Ceramic 47pF GRM40
C429 Ceramic 0.00tpF  GRM40
C430 Ceramic 0.001uF  GRM40
G431 Ceramic 0.1uF GRM40 F
C432 Ceramic 470pF GRM40
J301 Connector B8B04J03M
J302 Connector BB04J04M
J303 Connector BB04J09M
EP301 P.C. Board B-1583D (RF UNIT)
EP302 Ferrite Beads DL-20P2.6-3-1.2H
EP303 Ferrite Beads DL-20P2.6-3-1.2H
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[SQL UNIT]

REF. NO. DESCRIPTION PART NO.

1C601 IC TCASUB9F

Q601 Transistor 25J106Y

D601 Diode HSMB88AS

R601 Resistor 1kQ MCR10
R602 Resistor 330kQ MCR10
R603 Resistor 2.2kQ MCR10
R604 Resistor 2.2kQ MCR10
R605 Thermistor 33028

R607 Resistor 47kQ MCR10
R608 Thermistor 33D28

R609 Resistor 1MQ MCR10
R610 Resistor 4.7kQ MCR10
R611 Thermistor 33D28

R612 Resistor 12kQ MCR10
C601 Ceramic 0.01uF GRM40
C602 Ceramic 0.01uF GRM40
C603 Ceramic 33pF GRM40 CH
C604 Ceramic 0.001uF GRM40
C605 Ceramic 0.001uF GRM40
C606 Ceramic 0.001uF GRM40
ce07 Tantalum 0.14F 35V sV
C608 Ceramic 470pF GRM40
C609 Ceramic 0.001uF GRM40
EP601 P.C. Board B-1669B (SQL UNIT)

[FILTER UNIT]

REF. NO. DESCRIPTION PART NO.

IC701 IC uPD4066 BG

D701 Diode 155193

R701 Resistor 4.7kQ MCR10
R702 Resistor 4.7kQ MCR10
R703 Resistor 10kQ2 MCR10
R704 Resistor 10kQ2 MCR10
R705 Resistor 3.3kQ MCR10
R706 Resistor 1kQ MCR10
C701 Ceramic 0.1pF GRM40 F
C702 Tantalum 2.2 16v SV
C703 Ceramic 0.1uF GRM40 F
EP701 P.C. Board B-1596B (FILTER UNIT)
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