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FOREWORD

This service manual contains information relative to the theoretical, physical, mechanical, and
electrical characteristics of the IC-38A and IC-48A/E — versatile new FM mobile transceivers from
ICOM.

The picture shows the IC-38A version.

ASSISTANCE

The IC-38A was designed for use exclusively in the United States. There are three separate versions
of the 1C-48A/E which are referred to in this manual by the assigned version numbers listed below. If
you require assistance or information regarding the operation and capabilities of the IC-38A or
IC-48A/E, please contact your nearest authorized ICOM Dealer or ICOM Service Center.

#01 IC-48A U.S.A. version
#02 1C-48A Australia version
#03 IC-48E Europe version

Please supply all of the following information for each part when ordering from your dealer or ICOM
Service Center (Refer to the schematic diagram).

1. Equipment model and serial number (i.e., IC-48A, 02054)
2. Part number and name (i.e., IC3, FM IF IC)

3. Manufacturer’'s number (i.e., MC3357P)

4. P.C. Board name and number (i.e., RX UNIT B-1157E)

5. Quantity required (i.e., 1)
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SECTION 1 SPECIFICATIONS :

B GENERAL

Frequency coverage

Frequency resolution

Memory channels
Usable temperature range
Power supply requirement

Current drain {at 13.8V DC}
{IC-38A)

{IC-48A/E)

Antenna impedance
Dimensions

Weight

B TRANSMITTER

Qutput power

Emission mode
Modulation system

Max. frequency deviation
Spurious emissions
Microphone

N RECEIVER

Receive system
Modulation acceptance
Intermediate frequencies

Selectivity
Sensitivity

Audio output
Audio output impedance

: IC-38A 220~225MHz

IC-48A U.S.A. version 440~450MHz
IC-48A Australia, IC-48E versions 430~440MHz

: IC-38A 5, 10, 15, 20 or 25kHz (programmable)

IC-48A U.S.A,, Australia versions 5, 10, 15, 20 or 25kHz
{programmable)
IC-48E 12.5 or 25kHz {programmable}

: 21 channels
: —10°C~+60°C (+14°F~+140°F)
: 13.8V DCx15% (negative ground)

AC power supply is available for AC operation.

: Transmit
HIGH {25W) Approx.  6.5A
LOW (5Wj} Approx. 3.0A
Receive
Max. audio output Approx. 800mA
Squelched Approx. 450mA
: Transmit
HIGH (25W) Maximum 7.5A
LOW (5W} Approx.  3.6A
Receive
Max. audio output Approx. 800mA
Squelched Approx. 450mA

: 50Q unbalanced
1 140{140)mm{W)} x 50{60immi{H} x 155{171imm{D}

Bracketed values include projections

: 1.2kg

: HIGH 25W  LOW 5W

: F3 {F2, when optional UT-28 is operating}

: Variable reactance frequency modulation

: +5.0kHz

: More than 60dB below carrier output power

1 600Q electret condenser with Push-To-Talk and scanning switches

{The IC-48E version includes a 17560Hz TONE CALL SWITCH}.

: Double-conversion superheterodyne
: FM
. IC-38A 1st 17.2MHz 2nd 455kHz

IC-48A/E 1st 23.15MHz 2nd 455kHz

. More than 12.5kHz at —6dB

Less than 25.0kHz at —60dB

. Less than 0.18uV for 12dB SINAD
. More than 2.4W at 10% distortion with an 8Q load
; 4~80

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



2 -1 FRONT PANEL

@ @ @@ ® LCD READOUT
% ® |Sea 2-2 below)

SECTION 2 OUTSIDE AND INSIDE VIEWS

NOTE: The following diagrams
show the IC-38A,

| vro MA EB.EEE "“’

< | ¢ = | || WS mmeennsninil =202 |

A=

1) VOLUME CONTROL/POWER SWITCH [VOL/PWR]

@) SQUELCH CONTROL/CHECK SWITCH [SQL/CHK]

@ VFO/MEMORY READ SWITCH [VFO/MR]

@ SET SWITCH [SET]

& TUNING CONTROL

DOWN/UP SWITCH [DOWN/UP|

(@ TONE SWITCH [TONE] (IC-38A, IC-48A U.S.A. version)
CALL SWITCH [CALL] (All IC-48 versions except U.5.A.)

2 -2 LCD READOUT

@ ® @
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2 - 3 REAR PANEL

WRITE SWITCH [WRITE]

HIGH/LOW SWITCH [HI/LO]

@ TRANSMIT/RECEIVE INDICATOR [T/R]

@ DISPLAY DIMMER SENSOR

@ DUPLEX SWITCH [DUP]

@ MIC CONNECTOR

@ TONE SQUELCH SWITCH, DIGITAL SQUELCH SWITCH
(T/D. sQL]

13 FREQUENCY INDICATOR

{6 SUBAUDIBLE TONE INDICATOR “TONE"

i DUPLEX MODE INDICATORS “DUP—, DUP+”
{8 OFFSET WRITE INDICATCOR “OW"

19 GROUP CODE INDICATOR “AQS”

@ SQUELCH SYSTEM INDICATOR “D. 5QL”

@) MEMORY CHANNEL NUMBER

@ MEMORY MODE INDICATOR “M"

@3 MEMORY CHANNEL SKIP INDICATOR "SKIP”
@ “S/RF” INDICATOR

@ TUNING STEP INDICATOR “TS"

@ OUTPUT POWER INDICATOR "LOW"

lie

@ POWER CONNECTOR
@ ANTENNA CONNECTOR
@ EXTERNAL SPEAKER JACK




2 -4 MAIN UNIT

(IC-38A)

R72 (2.2k() Min. Power Adjustmeant)

LPF, Antenna SW., and
Phase Detector

VCO Unil

X1 (PLL Reference Oscillator Crystall —

R48 (47k() Max.
Tane Deviation Adjustment}

ICS (S-7116A Subaudible
Tone Encoder)

(IC-48A/E)

RA3 (RHOBICS4J00DAM, TRD
Max. Tone Deviation Adjustmeant)

Built-in Programmable
Tone Encodear Circuit
IC7 TC4094

IC8 571164

A2 Crystal 3.579545MHz

Space for optional

_ R71 (3.3kQ Max.
Power Adjustment]

~ R100 (10k{2 Max

Deviation Adjustment]

~R89 (100k{} Mic.
Gain Adjustment)

~ Space for optional
UT-28 or UT-29

—— Jd4 (for optional unit)

— JB (for optional unit)

UT-28 or UT-29

IC1 {SC-1027 RF Power Amp]

RS54 (RHO521CS3J044/4.7k() Max,
Power Adjustment)

 B56 (RHOS21CS3J04A/4. 7k Min,

Power Adjustment)

Oriver Circuit for

~ Transmitter

Mic Amp, IDC, VCO,

and PLL Circuits



2 -5 RX UNIT

(IC-38A)

X2 (2nd LO Crystal)

ICH {SC-1028 PA Module) —

CPU Reset Switch IC4 (uPC1241H AF Power Amp)

BT1 (BR2032-1T2

39 (RF Amp Fesonance
Backup Lithium Battery]

Frequency Adjustment)

- IC3 (MC3357P FM IF Circuit IC)

RF Amp BPF

FI1 {(17M15B Crystal Filters)

R2B (4. 7k S-Meter Adjustment)

(IC-48A/E)

CPU Reset Switch —M— —1IC1 {ME3756 8V Regulator)

BT1 (BR2032-1T2
Backup Lithium Battery)

FI1 [23M15B2 Crystal Filter) —

~ R2Z (RHOGS51J30EA
S-Meter Adjustmeant)

Bandpass Filter for Receiver

Q2 (25K125 2nd RF Amp) - IC4 (pPC1241H AF Power Amp)

Q3 (3SK121Y 15t Mixer) SR . .. = R ————— IC3 (MC3357P FM IF Circuit IC)
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3-2 (IC-48A/E)
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SECTION 4 IC-48A/E CIRCUIT DESCRIPTION

4 - 1 RECEIVER CIRCUITS

4 - 1 -1 LOW-PASS FILTER AND ANTENNA SWITCHING
CIRCUITS

Incoming signals from the antenna connector are fed to a
low-pass filter consisting of C33 ~ €39, C104, L11 and L12
on the MAIN UNIT and then are applied to an antenna
switching circuit consisting of D8 and D7. D6 and D7 turn
OFF when the transceiver is in receive mode.

4 -1 -2 RF CIRCUIT

Signals from the antenna switching circuit are fed to Q1
{the 1st RF amplifier on the RX UNIT} through a low-pass
filter consisting of L1, C2, and C3.

Signals amplified by Q1 are fed to bandpass filter L3 (a
helical resonator), to eliminate unwanted out-of-frequency
signals. The signals are then fed to Q2, the 2nd RF
amplifier.

Signals amplified by Q2 are fed to bandpass filter L5 (a
helical resonator), to obtain good selectivity.

4 -1-3 IF CIRCUIT

Signals from L5 are fed to the 1st mixer {Q3} and are mixed
with a 1st LO signal from the MAIN UNIT. They are then
converted into 1st IF signals (23.15MHz). The 1st LO signal
is fed into Q3 on the RX UNIT by applying R8V to D1 via R4
on the MAIN UNIT,

1st IF signals from Q3 are applied to crystal filter FI1 which
accepts the object signals and eliminates any unwanted
signals.

1st IF signals passed through Fi1 are fed to a matching
circuit consisting of L8, C24 and C25, and are amplified by
Q4, the 1st IF amplifier. D1 and D2 are limiters that limit
strong signals. Amplified 1st IF signals are fed to IC3 and
mixed with a 2nd LO signal to obtain 2nd IF signals
(455kHz). 2nd LO signals are generated by an oscillator
circuit in IC3 and crystal X2.

2nd IF signals from IC3 are fed to ceramic filter Fi2 to
eliminate unwanted signals and are amplified by a limiter
amplifier in IC3 to eliminate amplitude modulation compo-
nents in the signal. Amplified 2nd IF signals are fed to an
FM detector circuit in IC3 using quadrature detection to
obtain audio signals. This IF circuit is a non-adjustment
circuit using a phase-delay element with ceramic discrimi-
nator X1.

4 - 1 -4 S/RF INDICATOR CIRCUIT

In receive mode, a portion of 2nd IF signals from IC3 {pin 5}
on the RX UNIT pass through C43 and are level adjusted by
R22 and amplified by IC2 (the S-INDICATOR amplifier). 2nd
IF signals are then fed to D3 and D4 where they are
rectified, obtaining DC signals for the S-INDICATOR. The

DC signals drive the S/RF INDICATOR on the LCD READ-
OUT. In transmit mode, S-INDICATOR signals from the
MAIN UNIT drive the S/RF INDICATOR.

4 -1-5 AUTOMATIC DIMMER CIRCUIT

This circuit consists of Q10, Q11, and Q12 on the RX UNIT
and R3, a photo sensor {Cds) on the EF UNIT. R3 alters the
collector current of Q10 according to brightness. The
current drives Q11 and Q12. The charge of C83 continuous-
ly changes the brightness of the LCD READOUT.

4-1-6 AF CIRCUITS

Audio signals from IC3 on the RX UNIT are ampilified by a
noise amplifier circuit in IC3 via the SQUELCH CONTROL
on the front panel. A noise detector circuit consisting of D7
and D8 detects noise components. The noise components
are fed to the SQUELCH CONTROL, Q6. Q6 generates the
AF MUTE signal when no signal is received. The AF MUTE
signal is applied to AF amp Q7 and AF amp mute Q15. This
signal controls Q7 and Q15 which emit no audio output nor
noise output when no signal is received.

Audio signals from IC3 are amplified by AF amp Q7 and are
fed to low-pass filter Q8, before being applied to AF amp
IC4 via Q9 (the AF mute for D.SQL}, Q15 {the AF amp mute},
and the VOLUME CONTROL on the front panel. The signals
are amplified by IC4 and drive the internal or external
speaker.

Q15 functions as a muting circuit to block audio signals to
IC4. An AF MUTE signal is generated when the squelch
closes or the transceiver is in transmit mode.

If switches on the front panel are pushed, a phase oscillator
using Q5 is activated by a signal from the CPU. At this time,
Q16 turns Q9 OFF, 09 mutes audio signals from Q8, Q15 is
activated, and only a beep sound is emitted from the
speaker.

4 -1-7 CPU RESET CIRCUIT

The CPU reset circuit consists of 81 and Q13. if the CPU
should malfunction, push the RESET SWITCH to reset the
CPU. At this time, the CPU is initialized. (See page 2 — 3 for
the RESET SWITCH location on the RX UNIT.) Q14 prevents
the transceiver from reverting to transmit mode when the
CPU is reset. The reset function operates only when the
transceiver is ON.

4 - 1-8 VOLTAGE REGULATOR CIRCUITS

The 13.8V line which passes through the POWER SWITCH
on the front panel is applied to IC1 on the RX UNIT and IC9
on the MAIN UNIT. IC1 is a voltage regulator that supplies a
constant 8V, R8V during receiving, and T8V during trans-
mitting. IC9 supplies a constant 5V.



4 - 2 TRANSMITTER CIRCUITS
4-2-1 MIC AMPLIFIER CIRCUIT

Audio signals from the microphone are fed into 04, the
first mic amplifier circuit on the MAIN UNIT. After passing
through this circuit, the signals are fed into limiter amplifier
circuit 1C2(a). This circuit has preemphasis characteristics
between 300Hz and 3kHz with 6dB/octave.

Output signals from the limiter amplifier pass through Q5
{the mic mute circuit), and are fed into IC2(b}, an active
low-pass filter circuit. The rectangular waveform of the
limiter amplifier output contains many harmonics. Har-
monics which are 3kHz or higher are eliminated by low-
pass filter IC2({b).

These filtered signals are applied to Q2 in the VCO circuit to
meodulate the frequency and produce FM signals. R43 is a
variable resistor for adjusting deviation.

4 - 2 - 2 BUFFER AND DRIVE CIRCUITS

Signals generated in the VCO circuit are buffered at Q9.
After passing through Q9, signals are then fed to pre-driver
amplifier Q2 through the T/R switching circuit, D1, and D2.
Driver amplifier Q3 amplifies the signal fed by Q2 to a
suitable level for the power amplifier,

4 - 2 -3 POWER AMPLIFIER CIRCUIT

Output signals from driver amplifier Q3 on the MAIN UNIT
are fed into power amplifier module IC1. The maximum
output power of ICt is approximately 30W. These output
signals from IC1 are applied to the antenna connector
through an antenna switch circuit consisting of D8, D7, and
a low-pass filter consisting of C30, €33, and L8.

4 -2 -4 ALC (Automatic Level Control) and RF POWER
METER CIRCUITS

The output voltage of the ALC detector circuit (L6, C23 ~
C25, D4, D5, and C27 ~ C29) is a minimum value when the
antenna impedance is matched at 50Q. However, when the
antenna impedance is in a mismatched condition, the
detector voltage becomes higher than it would be if the
antenna were matched. The detector voltage is applied to
the APC amplifier circuit, 1C3{a} {pin 2). Output of IC3{a)
{pin 1) controls Q7 bias voltage, which in turn controls the
total gain of the power amplifier (IC1) through Q6. R54 is
the HIGH power adjustment point and R56 is the LOW
power adjustment point. Both variable resistors control the
gain of APC amplifier IC3(a).

The detector voltage is also used for the RF INDICATOR.
This voltage is applied to pin 5 of IC3(b), is amplified, and
then is applied to IC2, the S/RF INDICATOR detector circuit
on the EF UNIT,

4 -3 PLL CIRCUITS
4-3-1 DUAL MODULUS PRESCALER

The PLL is designed in a way that allows the desired
frequency to be generated directly by the VCO, adopting a
dual modulus prescaler system. The PLL consists of pre-
scaler 1C4 and PLL IC IC5. the CPU feeds N-data to IC5 to
determine the operating frequency.

N-data is determined by dividing the desired frequency by
the reference frequency. The desired frequency is the
transmit frequency in the transmit mode and the first jocal
oscillator frequency in the receive mode.

Desired frequency

" Reference frequency

A reference frequency of 5kHz (#01, #02) or 6.25kHz {#03)
is acquired by X1 and the divider inside IC5. A signal from
the VCO that is buffer-amplified at Q10 is fed into I1C4 and
IC5 and phase detected, resulting in lock voltages being
applied to varactor diode D1, which controls the VCO
frequency. Due to a no-multipling mixing circuitry, the
circuit constitution is simple and reduces spuriousness.

4 -3 -2 LOOP FILTER CIRCUIT

Output from IC5 {pin 11} is applied to D1 on the VCO UNIT
via an active loop filter (Q14 and Q15).

in transmit mode, the PLL time constant switching circuit
{Q18 and Q19) reduces the resistance of R74 and shortens
PLL lock-up time.

When the PLL is in an unlocked condition, Q13 and Q17
turn OFF Q2 on the MAIN UNIT to prevent unwanted
transmitting.

4 -3 -3 VCO CIRCUIT

The VCO, Q2, employs a Colpitts Oscillator Circuit. The
free-run frequency of the VCO is controlled by T8V. Q1
receives 8V when the transceiver is in receive mode. D2
then turns ON and D1, C2, C3, and C5 ~ C7 are connected
in parallel. In transmit mode, D2 turns OFF and D1, C2, C3,
and C5 ~ C7 are connected in series. Thus, the free-run
frequency of the VFO increases in receive mode. Audio
signals from IC2(b) are fed to D3 to produce FM signals.

4 - 4 LOGIC CIRCUITS

Logic circuits are installed in the EF UNIT. The EF UNIT is
located behind the front panel and controls receiver and
transmitter sections as well as all switch functions on the
front panel.

The EF UNIT includes a one-chip microcomputer CPU,
#PD7514G. This chip contains a 4-bit parallel processing
ALU, a ROM, RAM, ¥/O ports, 8-bit serial interface, 8-bit
programmable timer/fevent counter, and LCD controller/
driver. It operates as an independent unit,



Following are matrix configurations for the various IC-4BAJE controls and switches on the front panel of the IC-4BAJE are

versions. CPU descriptions for all functions related to the also listed below.

P13 P12 P11 P10 P13 P12 P11 P10 P13 P12 P11 P10
s | ;12 D12}

Paz 'u‘ Faz v P42 v

D15 4 D14 L D15} D14 018 014

P41 ’J j( P41 v ;) P41 )"/ v

I P

IC-48A (U.5.A.) IC-48E (EUROPE) IC-48A [AUSTRALIA]

4 -4 -1 CPU PORT ALLOCATIONS

PORT NUMBER DESCRIPTION
POD Interrupt input. Processor enters STOP mode. o
© PO1 | Outputs serial CK signals for PLL, tone enmder'ana'&;{f&ag?hrza or UT-29.
| F’DE-""” | ._--‘-Eutputs SErIE| D.ﬁuTA mgnals fﬂr F‘LL tone Encﬂder and uptlﬂnal E_.IT EE or UT-29.
FO3 | No function.
P10 ~ P13 ! Input ports for the matrix -:|rt:|__||t Refer to page 4 - 4 for explanation of the matrix circuit. N
P20 ! Output port for a strobe signal of the PLL N-data. -
- P21 | | Qutput port ft::r a stmhe signal of the built-in CTCSS encoder N-data.
F’EE | ] MNo function.
___FSD | ‘ This port becomes “HIGH" when a beep s;::-.und.is a_r;1-1.it.1-'.n.3-d. -
P31 ‘ This port becomes “LOW" for the SEND line when the transceiver is in the transmit mode.
F'32 - ThIS ;;;&.;eégrlnes-"};IiGH-‘:"ﬁh;;‘.l-l-uw power output is selected.
F'S.:ﬁ - T_hm pﬂ_rt b;c:_r;mes “HIGH" when ths D|g1tal_l:+::de Squelch is turned DN -
P40 | This port is for LCD contrel and becomes “HIGH" when the transceiver is turned OFF.
P41 ~ P53 | Tha;s.a pﬂrts are for matrix e:::ut-put - -
P&0 | This is a clata mp-ut port fl;r_ﬂ:IE S-INDICATOR and RF-INDICATOR. Refer to SECTION 4 -4 - 3 fc:r |
further information.
P61 | ThIE pﬂr_t ;;;J_ts the RESET mgnal fc:rr the sub-CPU, and becomes “HIGH" fc:r atu::ut dﬂusec ~.-n.r_hEr"|
the transceiver is initialized.
- pe2 This port becomes “HIGH” if the operating frequency is out of band.
PE3 | This port becomes “"HIGH" when AQS commands are sent to the sub-CPU in the AQS system.
P70 | Mo function.
P71 ~ P73 . These are data output ports for the S-INDICATOR and RF-INDICATOR. Refer to SECTION 4-4-3 for
| further information.
INT1 - -:I;hls is an mput port for the Da.t;};e;nsmlt Ready signal during communication with the sub-CPU
! for the AQS system, and is also an input port for the Group Number Verification signal when port
I P33 is "HIGH".




4 -4 -2 MATRIX PORT ALLOCATIONS

PORT NUMBEH

F4‘I — F1IEII ~ F"13

P42 «— P10

DESCRIPTION

Thls ﬂ::,sw sets a bandwidth.

This flow sets the IF shrﬁ direction jn receive mode. When the flc.w 1% a-:twated the IF shift selects
(—) direction.

P42 «— P11

P42 — P12

P43 s P10

This flow sets the IF frequency. When the flow is activated, the IF frequency is selected at 17.2MHz
for IC-38A and 23.156MHz for IC-4BAJE.

No function.

This flow activates ths [SET] SWITCH function.

P43 «— P11

P43 «— P12
P43 «— P13

P50 « P10

P50 «— P11
F50 «— P12

P51 — P10, P11
P51 «— P12, P13

P52 — P10

P52 «— P11

These are squelch mgnal ports. When the SQLS line becomes “"HIGH", Q4 is switched ON.

These are input ports fm thE microphone UF‘IDGWN clock (CK) signals. Q3 is switched ON while

either the UP or DOWN SWITCH on the mmrnphnne is pushed

: ThESE are input pnrts for the microphone UF‘!DDWN slgnals (15 is swnched DN while the UP
. SWITCH on the microphone is pushed.

These are input ports for the [TONE] SWITCH.

These are input ports for the [VFO] SWITCH, and change the mode from memory mode to VFO
mode,

These are input ports for the [MR] SWITCH, and change modes from the VFO mode to memory

| mode.

' These are input ports for the UP/DOWN 5|gnals on the TUNING CONTROL.

' These are input ports for the [DGWNIUF] BWITEH

| These are input ports for the [HIVLO] SWITCH. They control output power when the transceiver is

in LOW and switch the front panel “LOW" indicator ON or OFF.

—

This flow creates the transmit condition. When the [PTT] SWITCH is pushed the SEND line

becomes "HIGH" when this matrix flow is activated.

P2 — P12
P53 — P13

P53 «— P10

These are input ports for the [WRITE] SWITCH.

These are input ports for the [DUP] SWITCH.

Mo function.

P53 — P11

When the ﬂpllﬂnﬂl UT- EEI is |nstalled this matrix flﬂw is actwated and the SEL1 line becormes
"LOW", swﬂchmg Q10 GN

P53 «— P12

P53 — P13

When the ﬂptmnal LiTvEE IS mstalled thm matrix flow is actwated and the EELE Ime becomes
"LOW", switching Q13 ON.

. These are input ports for the [T/D.5QL] SWITCH.

4-4-3 S-INDICATOR AND RF-INDICATOR B P72 P71 NO. OF BARS
S/RF signals from ports P71 ~ P73 are fed to R14 ~ R17 S e
which are used for digital/analog (D/A) conversion. The L L L 50

output voltage of the D/A converter is compared with a B L B I_ T H ' o1
reference voltage of the S/RF at IC2, a comparator IC chip. If | | .
the reference voltage is higher than the voltage of the D/A L H L 5.3
converter, IC2 outputs “HIGH” level voltage. If the refer-

ence voltage is lower, IC2 outputs "LOW” level voltage. L H H S-5

The output signal of IC2 is fed to port P80, H L L S.7

When transmitting, P71 and P72 output "HIGH", P73 out- H L H 5-9

puts “LOW", and P80 outputs “HIGH". If the high power - 7 —— e
output is selected, all ports from P71 ~ P73 are "HIGH" and H H L S-11

the bar indicator appears at S-7. If low power output is H ' H 1 H | S-14
selected, the bar indicator appears at 5-3. When P60 is

"LOW", the bar indicator does not appear on the LCD

READOUT.

4 -4
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SECTION 5 DISASSEMBLY AND ASSEMBLY DIAGRAMS

5 -1 FRONT PANEL DISASSEMBLY

TOP COVER 30472

SWITCH HOLDER 43171

VI

PUSH SPRINGS (H) 42765 -

Y

95

VFO/MR, DOWN/UP
BUTTONS K-60

@,

Y
0
S

.

TUNING CONTROL
KNOB N-83

VOLUME/POWER CONTROL ) .
KNOB N-94 ; &

SQUELCH CHECK KNOB N-94

/7

7

4

b,

I:Z\A.
b ”%
o
';,

e
X5
v

L

X

=

\\
(i
I
5

%5

|

=
5%,
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il

AW

495 FRONT PANEL 20246

PUSH BUTTONS K-59B (SILVER)
K-59A (BEIGE)

PUSH BUTTON K-61B (SILVER]}

FRONT SHIELD 43247

EF UNIT P.C.B. B-1138B (IC-38A}
. B-1140A (IC-48A/E)

446 LCD REFLECTOR 43152

ROTARY ENCODER UNIT
WASHER AND NUT

VOLUME/POWER CONTROL _______
RK0941112008A

495 SUB-CHASSIS 30470

.\k@

%) )

ROTARY ENCODER
SRBM1LOT1A

VR NUTS (A} M7 42061

MIC CONNECTOR
88-8-E UNIT

446 LCD FILTER 43151
LCD LP234-A

446 LCD HOLDER 43150
LCD COVER 43366

SPONGE AN 43169

SQUELCH/CHECK RK0941114003A

STANDOFF (AJ} L=8.0 42435

RING, WASHERS, MIC CONNECTOR 8S-S-E-UNIT




5 - 2 IC-38A FRAME DISASSEMBLY

C BRACKET 43265

MP10 FILTER SHIELD CASE 43246
ANTENNA CONNECTOR

e
MAIN UNIT P.C.B. B-1292 3 \/ ~ R CABLE OPC-90
[ ] Ng
! \ ’ " \.\, M-TYPE RUBBER
? CAP 42894

a(}
a(d
a3

D)
RUBBER BUSHING 43068

MODULE SHIELD PLATE 43157

POWER SUPPLY
CABLE OPC-143

COVER SLIDER 43318

301 CHASSIS-2 20247
COVER SLIDERS 43318

AF HEATSINK (A)-1 43313

RX UNIT P.C.B. B-1283A

57 SPEAKER HOLDER 42003

SP1 SPEAKER 57538-1

57 SPEAKER SPACER 42082

BOTTOM COVER 30472



5 - 3 IC-48A/E FRAME DISASSEMBLY

LEAD LOCK SPRING 43320

ANTENNA CONNECTOR
CABLE OPC-123

/\:-WPE PLASTIC

CAP 42893

ANTENNA CASE COVER 43294

MAIN UNIT P.C.B.
B-1156E

RUBBER BUSHING 43068

PLL-A CASE

COVER-1 43291 MODULE SHIELD PLATE

43157

POWER SUPPLY
CABLE OPC-155

301 CHASSIS-3 20247

COVER SLIDERS 43318

AF HEATSINK (A}-1
43313

RX UNIT P.C.B. B-1167E

57 SPEAKER HOLDER 42003

SP1 SPEAKER 57538-1

BOTTOM COVER 30472

57 SPEAKER SPACER 42082




5 - 4 IC-38A MAIN UNIT CONNECTOR ASSEMBLY

JC

495 SUB-CHASSIS

P9

30470
— . . =)
[Frr]ua J3 |
J9 r EF UNIT P.C.B. Z'MPw STANDOFF (AJ) L=8.0 |
. r B-1138B
ol B
= r
r—N ROTARY ENCODER @
J7 SQUELCH/CHECK ~ VOLUME/POWER SRBM1LOT1A
RK0941114003A RK0941112008A J6 -
J12
J— [N F:I"I',]JS o F j
.@ . = J10 J1 ¢ -
S « i
\_ )
P.C.B. 13-1140;\k P.C.B. B-11758 P.C.B. B-1229
;—'—W
e e/
/ |
Z\ \ AN : 301 CHASSIS-2
P8 P2 P5 P3 20247 W-
H-
| J5
v [uuunuouunn [Vt Uy iy 1- y
l j J[[nnn” Uuuuuunﬁl
[nnnn”“nuunnnnuou]_”unnnonuﬂ! J8 19
16

CJH

Ja

" SET SCREW (A} M3 x &

MAIN UNIT P.C.B.
B-1292

SET SCREW (A) M3 x 5

P1

-

O

(&) D@

SET SCREW M2.6 X 5

MP10 FILTER SHIELD

] s S
S =
|l
U | . e ey U




5-5 IC-48A/E MAIN UNIT CONNECTOR ASSEMBLY

495 SUB-CHASSIS

30470
~
— : )
MP18 STANDOFF (AJ) L:B‘Oﬂ J3 |
EF UNIT P.C.B o~ 22
B-1219A
P.C.B. B-1229
PCB.B-1140A  PCB B 11758 “oULEL
i /9 _
JI0 Al r
= 4 < | e J1 rrr 1
1 8 Il 4.J1
\. 7 /)
SQUELCH/CHECK VOLUME/POWER ROTARY ENCODER

RK9A12007 (10KA) RK0941114003A (10KB) SRBM1LO11A

301 CHASSIS-3

20247
1
1
—
. IruouuununouJ coocooo
@ PLL-A CASE @ J8 J7
@ 43291 @

oR MAIN UNIT P.C.B.

P
CASE 3 B-1156€E
43292 O

| opbo |

O FLATHEAD

SCREW J3
P5 P13 M2.6 x 4

O @ &
O O O

J5 ANTENNA CASE
J10 J9 43294

O
O
O

N\

@‘—’ SET SCREW (lﬂT’VB x5 @ O

o L |
I H YT
r\ -

D ]J11

P14

\/

)
)
D]
21

U

SR

~j;&._uduuuduuUuuu ,—Q—;J
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5-6 IC-38A RX UNIT CONNECTOR ASSEMBLY

ROTARY ENCODER
SRBM1LO11A

495 SUB-CHASSIS
30470

MP1 AF
HEATSINK (A)
43313

FROM

INTERNAL

SPEAKER
N

>

Ay

v ©]mm [ My ©
_J ~7 J1 J10 d —-\\ \ ~\\
SQUELCH/CHECK
° = RK0941114003A 12
VOLUME/POWER -
RK0941112008A J7 _
._1
@] i A 1S
J2 T U8 EF UNIT P.C.B. B-1138B -
s N O
{ =] Jg
J3
1) MP18 STANDOFF (AJ) L=8.0 T3 Hua J)
% — )
/r 301 CHASSIS-2
20247 _
Ny P4 \\ﬂ
-' I
"1
Oooof¥yocooc oo
® | ®
J7 ;
!
5 P2 FROM 1y
J [~ MAIN UNIT 1
T~ :CEZ,:Q RX UNIT P.C.B.
" / ,/ B-1293A
/7
O L )
Ja[= / Pa |” J
o s
o J8
b ole
g o O J2
° ° P1 FROM MAIN UNIT
| f]D:—’ @
/)
) J‘L MODULE SHIELD PLATE 43157 ]'I

|l




5 - 7 IC-48A/E RX UNIT CONNECTOR ASSEMBLY

ROTARY ENCODER 495 SUB-CHASSIS
SRBM1L011A P.C.B. B-1175B P.C.B. B-1140A 30470
[
I 7 7 il D
(= — = 7 S T I
/ N I~
| 3 =\ N ©
j J1 J5 10 \ }\
| oz 4 SQUELCH/CHECK
) RK9A12007 (10KA) J12
- J1n VOLUME/POWER
P.CB B1229 J6 RK0941114003A
(10KB)
J2 EF UNIT P.C.B B-1175B

J

[ MP18 STANDOFF (

gﬁ(AJ) L=8.0

N . "

FROM ;

MAIN UNIT
) P1 301 CHASSIS-3

20247 -
( J'] FROM MAIN UNIT B
J6 ‘ Ja J1

MAIN UNIT P.C.B
]Jmllnnuuunnuun o Ner
- U
ZlIE

,
L1

11

(@I

ollo

\ '/

RX UNIT P.C.B.
B-1157E

OJ10

3

SET SCREW (A) M3 x 5

P3

o

P2 FROM MAIN UNIT

.
[
w
o 0Doo
g l|[leece]]
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o
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SECTION 6 MAINTENANCE AND ADJUSTMENT

6 - 1 PREPARATION BEFORE SERVICING

. Detach the power cord and turn OFF the VOLUME CONTROL/POWER SWITCH before performing any work on the
transceiver.

C—

2. Do not short circuit components while making adjustments,
3. Use an insulated tuning tool for all adjustments. Be sure to use the correct tools and test equipment.
4. Do not force any of the variable components. Turn them slowly and smoothly.

5. Follow the instructions exactly. If an indicated result is not obtained, repeat the instruction until the correct result is
obtained.

6. Check the condition of connectors, solder joints and screws when adjustments are complete. Confirm that components do
not touch each other.

7. Attach a 13.8 volt DC external power source to the power supply connector. Be sure to check the polarity.

8. For transmission problems, attach a dummy load to the antenna connector. For reception problems, attach an antenna
connector. DO NOT transmit into the signal generator.

9. Recheck for the suspected malfunction with the VOLUME CONTROL/POWER SWITCH ON.

10. Check the defective circuit. Measure the DC voltages of the collector, base and emitter of each transistor.

6 -2 IC-38A PLL ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
e Dutput voltage :13.BVDC £15%
® Current capacity : 10A or more
{2) FREQUENCY COUNTER AC POWER
s Frequency range : 0.1 ~ 250MHz SUFPPLY
e Accuracy : 1ppm or better
® Sansitivity 2 100mV or better
{3) VOLTMETER
® Input impedance - 5000V DC or better
ANT,
FREQUENCY R31
COUNTER
R12 VOLTMETER
MAIN LINIT
/
]
|C-38A
[
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT ADJUST
LOCK VOLTAGE | 1 = Frequency display: 220.000MHz | MAIN Connect a voltmeter to R12. 4.0V VCO L2
| 2 | ®Frequency display: 215.000MHz Mare than 1.5V Verify
| ® Recaive mode
| 3  ®Frequency display: 230.000MHz . Less than 11V Verify
® Transmit mode _
REFEREMCE | 1 ®Frequency display: 220.000MHz | MAIN Connect a frequency counter | 202.800MHz MAIN e h
FREQUENCY | & Receive mode _ to R31.




MAIN UNIT

L2 Lock Voltage ad)

R12 Lock Voltage measurement location —

31 Reference Frequency ad).

R31 Reference Frequency

measurement location

LS

VCO
UNIT

i




6 - 3 IC-38A TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

— i TR

{1} AC POWER SUPPLY
* Dutput voltage

:13.8VDCx15%

MEASUREMENT CONNECTION LOCATION

e leem 2Lt =

CONNECTOR.
# Transmit mode

= Apply no signal to the MIC CONNECTOR

® Current capacity 2 104 or more ~
FM DEVIATION
i2) RF POWER METER METER
® Terminated type
* Minimum power rating - 50W
# Frequency minimum : 260MHz
» I[mpedance : 5002
* SWR : 1:1.2 or better
ATTENUATOR AC POWER
{3) FM DEVIATION METER
* Frequency minimum - 250MH:z
* Measuring range : 0~ +10kHz
® De-emphasis : OFF
1
{4) AC MILLI.WVOLTMETER RF POWER
L ] MEEEUriﬂg rEr‘]gE ” EI-li-llllu'II e 1'I|'|| METEH AMMETEH
{5} AUDIO GENERATOR
# Qutput frequency range : 50 ~ 3000Hz
& Qutput level : 0~ 200mV
# Distortion : Less than 0.1%
AC MILLI-
(6) AMMETER VOLTMETER
& Measuremeant minimum : 100mA and 600mA
Connects to
7y ATTENUATOR 1 ANT, MIC COMNECTOR
FM DEVIATION AUDIO
METER GENERATOR
MAIN UNIT
1C-38A
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT ADJUST
R 2 e T ]
ALC (Automatic | 1 e Frequency display: 222.500MHz REAR Connect an RF power mater | 25W MAIN R71
Level Control] & HIGH/LOW SWITCH: HIGH {25W) PAMEL |tothe ANTENNA CON-
{z) HIGH POWER # Transmit mode  NECTOR.
o LOW POWER 2 | e HIGH/LOW SWITCH: LOW (5W) 5W A72
DEVIATION 1 | ® Frequency display: 222 500MHz REAR Connect a deviation meter 1o MAIN
=« TONE SWITCH: OFF PAMEL | the ANTENNA CONMECTOR
— — through an attenuator. t =
2 'gg}rii};qg:ﬁkgﬂﬁﬁmv AF signal to the MIC | B taiiar +4 8kHz R100
T m DdE HPF: 50Hz
S It w LPF: 20kHz _ o
3 | ® Apply 1kHz 6.5mV (20dB down) to the +3.5kHz RES
MIC CONNECTOR.
TONE SETTING | 1 | Frequency display: 223.000MH:z REAR Connect a deviation meter o | =0.75kHz MAIN R48
# Tone function: ON PANEL  the ANTENNA CONNECTOR
# Tone number: 38 through an altenualor.
: :_.pp!y anslggjl to the MIC CONNECTOR Deviation meter
Lt Lo HPF: OFF
! BT LPF: 20kHz | —
2 | # Tone number. 01 +=0.5 ~ *1kHz Variby
SN RATIO 1 | ® Frequency display: 223 000MHz REAR Connect an AC milli-voltmater | Record the reading. (Step 1)
{z) Step 1 ® Apply a 1kHz 6.5mV AF signal to the MIC PAMEL | to lhe deviation meter.

Deviation meater
HPFF: 50Hz
LPF: 20kHz

! NOTE: Verify that the recorded ratio is greater than 40dB (See Steps 1 and 2).

Record the reading. (Step 2)




IC-38A TRANSMITTER ADJUSTMENT

i MEASUREMENT | ADJUSTMENT POINT
ADJUSTMENT | ADJUSTMENT CONDITIONS ] VALUE ' — e
| UNIT | LOCATION | UNT | ADJUET
TRANSMIT 1  ®Frequency display: 223.000MHz REAR Connect an ammeter be- Less than 6.54 I".'1.-=5.I|"'J ‘u'eruﬁ,r
CURRENT ¢ HIGH/LOW POWER: HIGH (25W] PAMEL  tween the power supply and
& Transrmit mode the transceiver.
2 e HIGH/LOW POWER: LOW (5W) Less than 3.04 Verify
RF LEVEL 1 ®Freguency display: 223.000MHz DISPLAY o Full scala Verify
INDICATOR * HIGH/LOW POWER: HIGH (25W) 3 AAAa =D
® Transmit mode E‘ L !l
LT |
RF LEVEL INDICATOR:
Full scale
2 o HIGH/LOW POWER: LOW [5W) [_p - 5.5 Verify
E':_il uuu ,‘_:t
----
1
RF LEVEL INDICATOR: 5-h

MAIN UNIT

R72 ALC {Low Power) adj.

— R71 ALC [High Power) adj.

— B89 Deviation adj.

R100 Deviation adj.

R48 Tone Setting adj.




6 -4 IC-38A RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

{1} AC POWER SUPPLY

® Qutput voltage : 13.8V DC £15%

MEASUREMENT CONNECTION LOCATION

cw

| ® Turn SQUELCH CONTROL to maximum

& Current capacity  : 10A or more
2} STANDARD SIGNAL GENERATOR AC POWER RF SWEEP
® Frequency range  : 220 ~ 250MHz SUPPLY GEMNERATOR
e Qutput level S0 1uV ~ 1uv
(3] VOLTMETER
* Measuring range . 5000V DC or better
' STANDARD
{4) AC MILLI-WOLTMETER SIGMAL
& Measuring range  ; Bmy — 1V GENERATOR
{5} OSCILLOSCOPE Connacts 1o
® Frequency range  : DC = 20MHz OSCILLOSCOPE EXT. SP JACK
® Measuring range  : 0,01 —~ 10V
AC MILLI-
(6} RF SWEEP GENERATOR
® Center frequency 220 ~ 250 MHz r ‘ VOLTMETER
® Sweep bandwidth ; 30MHz
¢ Qutput impedance : 500} ANT.
DETECTOR J1
(7) DETECTOR : See diagram in RF STAGE ADJUSTMENT
, D5 VOLTMETER
i RX UNIT
o
IC-38A
|
|
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT ADJUST
SENSITIVITY 1 » FrEqUErlc'f duspla-,- 223. CI'DI:}MH:: RX Connect a voltmeter to the iMaximum value : RX C24, L3
e Turn R28 completely CW. cathode of D5, - L2, L1
o Anply an RF signal to the ANTENNA
CONNECTOR.
Level 1V (=107dBm)
Dewviation : +3.6kHz
Modulation : TkHz
i NOTE: Verify that the sensitivity in all bands is below 0.18uV (—122dBm) for 12dB SINAD. J
— £ ~E : | WL,
S-INDICATOR | 1 | » Frequency display: 223.000MHz | DISPLAY | S-3 RX R28
i & Apply an RF signal to the ANTENNA
CONNECTOR.
Level 1pV (—107dBm) ; ‘?3 '—”—”—' E’
Deviation - +3.5kHz '
Modulation : 1kHz T
S-INDICATOR: $-3 | |
2 | » Apply an RF signal to the ANTENNA, _ Furl scale | Verify
CONNECTOR. - n:n mﬂ
Level  B.OpV (—93dEm)
Deviation . +3.6kHz ‘?3 vww 2y
Modulation : TkHz = mmusnninll
S:INDICATOR: Full scale
SQUELCH 1 | Frequencv chs;:nlrah,-r 223 EIEIIEIIMH: SQUELCH Verify
| & Apply an RF signal to ANTENNA opens
| CONMNECTOR.
Lewel 01TV (= 126dBm) !
Deaviation : +3.6kHz i
Modulation : 1kHz . |
* Adjust SQUELCH CONTROL to : g
threshold pcrint “ i
| I N R e | |
2 -Applv an AF mgnal to th& ANTENNA . I SﬂUELCH Verify
- CONMNECTOR. ’ !  opens
. Level 0.5uV (=113dBm)
| Deviation r +3.6kHz
| Madulation : 1kHz




IC-38A RECEIVER ADJUSTMENT

MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT ADJUST
AF QUTPUT ! 1 | @ Apply an BF signal to the ANTENNA REAR Connect an AC milli-volt- | More than 4.4V Verfy
POWER CONMNECTOR. PANEL  meter to the transceiver at 10% distor-
Level 10pV (—-87dBm) EXTERMNAL SPEAKER JACK |tion.
Deviation : +3.6kHz using an 80 load. -
Modulation : TkHz
® Turn AF VOLUME CONTROL to max-
imum CWV.
RF STAGE I MNOTE: The Bandpass Filter unit in the RF stage has been thoroughly adjusted prior to leaving the
| factory. The following should be regarded as reference material.
| o= B - - - - R ey N S e )
1 |« Unplug P1 from J2 on the RX UNIT, RX Connect an oscilloscope to RX L? - L10
e Apply an RF sweep generator to the J1 on the RX UNIT through
AMTENNA CONNECTOR. the detector circuit as de-
Frequency range : 150 ~ 320MHz scribed at left below.
Qutput level 2 2.2mV (= 20dBm)
Detector circuit;
1ME0
O} &
0.001
OUTPUT
::.lnl-'-;‘rl THED rl:l;-r.lml-illlnsc-npel : i :
5 | o 215 Center 230
Unit: MHz
RX UNIT
R28 S-Indicator adj.
P1and J2? L1 SEI"ISi!i'u'il'f aﬂj-.

_— — L2 Sensitivity adj.

D5 Sensitivity measurement location

L3 Sensitivity adj.

L7 —~ L10 RF Stage adj.

C24 Sensitivity adj.




6 -5 IC-48A/E PLL ADJUSTMENT

NOTE: Bracketed figures indicate the IC-48E version.

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY
® Qutput voltage

: 13.8V DC £15%

| ® Transmit mode

NECTOR.

| Loosely couple a frequency

countar to the RF powar

| meter.

e Current capacity : 104 or more
(2) VOLTMETER FREQUENCY
® [nput impedance - BOOYY DC or better COUNTER
{3) FREQUENCY COUNTER i
® Frequency range ;0.1 ~ 470MHz |
& Accuracy C1ppm or better |
& Sansitivity : 100mV or better RF POWER AC POWER
(4] RF POWER METER METER SUPPLY
® Terminated type
® Minimum power rating : 50W
® Frequency minimum : BO0MMHz 'J
o |mpedance » BO0
s SWHR :1:1.2 or better
(5) OSCILLOSCOPE ANT,
® Frequency range : DC ~ 20MHz OSCILLOSCOPE IC5
® i i 001 - 10V
easuring range 0.0 0 R7g VOLTMETER
MAIN UNIT
\
L Uy
IC-4BAJE
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE . -
UNIT [ LOCATION UNIT | ADJUST
LOCK VOLTAGE - ® Frequency display: i MAIN Connect a voltmeter to R79.
440.000MHz (430.000MHz) _
— — Connect an RF power meter | - -
® Recaive mode { to the ANTENNA CON- | 2.0V VCO C5
oo |NEr:;TnH. i |
& Transmit mode I | | 2.5V c2
i & Frequency display: | 4.5~ 6.0V Verify
5 449,995MHz (439.975MHz)
| & Transmit and receive mode
REFFEREMNCE & Fraquency display: MAIN Connect an oscilloscope to More than MAIN Verify
FREQUENCY | 445.000MHz {435 000MHz) | pin 17 on IC5. 3Vp-p
# Frequency display: Connect an RF power meter | 445.000MHz 80
445.000MHz {435.000MHz) to the ANTENNA CON- (435.000MHz)




MAIN UNIT

- (B0 Reference Frequency adj.

-C5 Lock Voltage adj. (Receive)

C2 Lock Voltage adj. {Transmit)

R73 Lock Voltage measurement location

ICS pin I7 Reference Frequency
measurement location



6 -6 IC-48A/E TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

(1} AC POWER SUPPLY

i

MEASUREMENT CONNECTION LOCATION

I

i MIC CONNECTOR.

= Qutput voltage S 128V DC £16%
® Current capacity : 10A or more
FM DEVIATION
(2) RF POWER METER METER
® Tarminated type
& Minimum power rating  : 50W
® Fraquancy minimum : B00MHz
& |[nput impedance . 500
WR :1:1.2 bett
N - " ATTENUATOR Sk
(3) FM DEVIATION METER SUFPLY
& Frequency minimum : B00OMHz
& Measuring range : 0~ £10kHz
e De-emphasis : OFF
Y
(4) AUDIO GENERATOR
o Output frequency range : 50 ~ 3000Hz :-'IFE;E;IMEH AMMETER
e QDutput level : 0~ 200mV
® Distortion : Less than 0.1%
(5} AMMETER
® Measurement minimum : 100mA and 600mA
AC MILLI-
(6} AC MILLI-VOLTMETER VOLTMETER
& Measuring range : 50mV ~ 1V
(7} ATTENUATOR l ANT,
FM DEVIATION
METER
MAIN UNIT
Connects to
1 U MIC CONMECTOR
|C-48AJ/E
AUDIO
GENERATOR
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT ADJUST
ALC 1 | = Frequency display: REAR Connect an RF power meter | 25W MAIMN RS54
(Automatic 445.000MHz (435.000MHz) PANEL  to the ANTENNA |
Level Contral) | » HIGH/LOW POWER: HIGH (25W) CONNECTOR. ;
HIGH POWER | # Transmit mode - |
(o) LOW POWER | 2 e HIGHLOW POWER: LOW (5W) s5W ‘|‘ R56
i | : i S | E— — L et
RF LEVEL 1 | » Fraquency display: DISPLAY I’ ) | Full scale | Verify
INDICATOR 455 000MHz (435.000MHz) - "f nE M == '
® HIGHILOW POWER: HIGH (25W) 9. 1aJu P
¢ Transmit mode e
RF LEVEL INDICATOR:
Full scale.
2 |« HIGHLOW POWER: LOW (5W) [ BB - 5-5 Verify
n n 0. 5L
| o =T 2!
_— N
1
RF LEVEL INDICATOR: 5-5
| e S o 3 !
TRANSMIT 1 | ® Frequency display: REAR Connect an ammeler between | Less than 7.54 Verify
CURRENT | 445 000MHz (435.000MHz) PAMEL the power supply and the
| & HIGH/LOW POWER: HIGH (25W) Iranscever,
| ® Transmit mode
2 | e HIGHLOW POWER: LOW (5W) Lass than 3.5A Verify
DEVIATION 1 e Frequency display: 445.000MHz REAR Connect a deviation mater to +4 BkHz MAIN R43
MAXIMLIM | « HIGH/LOW POWER: HIGH PANEL  the ANTEMNA CONNECTOR
| ® Transmit mode through an attenuator.
| & Apply a 1kHz 65mV AF signal to the MIC Dlatiisiss vdatas
| CONNECTOR. HPE: 504z
I - . LPF: 20kHz .
() 70% 2 | # Apply 1kHz 6.5mV (20dB down) to the +3.5kHz B3z




IC-48A/E TRANSMITTER ADJUSTMENT

| MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT | ADJUSTMENT CONDITIONS VALUE
| UNIT LOCATION UNIT ADJUST
TOMNE SETTING 1 # Frequency display: REAR Connect a deviation meter to | +0.75kHz MAIN R33
445,000MHz {435.000MHz) PAMEL | the ANTENNA CONNECTOR
e Tone function: ON through an attenuator.
® Tone number: 3B
e Apply no signal to the MIC CONNECTOR
® Transmit mode
| . EESTERTE
2 ®Tone number; 01 +0.5 ~ £1kHz WVearify
SIN RATIO 1 ®Frequency display: REAR Connect an AC milli-volt- Record the reading. (Step 1}
(o) Step 1 445.000MHz {435.000MHz) PAMNEL | meter to the deviation
e Apply a TkHz 6.5mV AF signal to the meter.
MIC CONNECTOR.
® Transmit mode
(o) Step 2 2 | ® Apply no signal to the MIC CONNECTOR Record the reading. (Step 2)
NOTE: Verify that the recorded ratio is greatér than 40dB (See Steps 1 and 2). |
MAIN UNIT

6 - 10

- R54 ALC [High Power) adj.

RS6 ALC (Low Power) adj.

R32 Deviation (70%) adj.

——— R83 Tone Setting adj,

R43 Dewviation (Maximum) adj.




6 - 7 IC-48A/E RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION

atoia s ENT e a el imemfomomm slolml =l el <2 enml nl et == . e e WL =k a me e o e

(1} AC POWER SUPPLY
& Dutput valtage $13.8VDCE15%
® Current capacity @ 10A or moreg

(2} STANDARD SIGNAL GENERATOR
e Frequency range 430 ~ 450MH:z RE SWEEP

0V ~ W AC POWER
& Qutput level 01V ~ 32m SUPBLY GENERATOR

(31 AC MILLI-VOLTMETER
® Measuring range  : 5mV ~ 1V

(4) VOLTMETER
o [nput impedance  : 50k0V DC or better _ STANDARD
. SIGNAL
{8) OSCILLOSCOPE ' GENERATOR
» Frequency range @ DC —~ 20MHz _
e Measuring range  : 0.01 — 10V ; Connects to
; OSCILLOSCOPE EXT. SP JACK
(6) RF SWEEF GENERATOR
¢ Center frequency 430 ~ 450MHz AC MILLI-
» Sweep bandwidth : +20MHz . VOLTMETER
® Qutput impedance ;. 500} ;
{7) DETECTOR : See diagram in RF STAGE ADJUSTMENT | DETECTOR J11 ANT
| Jé VOLTMETER
g RX UNIT
' I I |
IC-48A/E
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS . 1 VALUE
UNIT E LOCATION UNIT ADJUST
SENSITIVITY ! 1 | ® Frequency display: RX Connect a voltmeter to pin 1 | Maximum value : RX Cig, L7, L8
5 445.000MHz (435.000MHz) of J4, I
| ® Turn R22 completely CCW, |
| ® Apply an RF signal to the ANTENNA, |
| CONNECTOR, |
Level DTV (= 107dBm) I
Deviatian : +3.5kHz |
Modulation : TkHz '
NOTE: Verify that the sensitivity in all bands is below 0.18uV (— 122dBm) for 12dB SINAD,
S-INDICATOR 1  »Frequency display: DISPLAY | | 8.3 AX . R22
445 000MHz (435.000MHz) . M CEITY
® Apply an RF signal to the ANTENNA E"'i'l"l‘_ [SE E !
CONNECTOR. . | - ;
Level S 1V (=107dBm) E :
Deviation : +3.5kHz : T
MaRuiSUon i | | S-INDICATOR: S-3
2 | Apply an RF signal to the ANTENNA | B o Full scale Verify
CONMNECTOR,. ' [‘ ' m EE-]!|
Level : 10V {(—87dBm) ; II{L’_ ,—5'_; E ' ;
Deviation . =3.5kHz | S 'J ;
Modulation . 1kHz _ [ - T - :
| S-INDICATOR: Full scale
|
SQUELCH 1 | ®Freguency display: Connect a standard signal SQUELCH ! ' Verify
445.000MHz (435.000MHz) generator to the ANTENNA  opens
& Apply an RF signal to ANTENNA CONNECTOR.
COMNECTOR
Level ;0.1 pV (- 126dBm)
Deviation : = 3.5kHz
Modulation : TkHz
e Adjust SQUELCH CONTROL to
threshold point.
2 | Apply an RF signal to the ANTENNA : | SAUELCH does Verify
CONNECTOR. - | not open.,
Level : 0.2V (-121dBm) : f
Deviation : +3.BkHz .
Modulation : TkHz [
@ Turn SQUELCH COMTROL to maximum [ [
CVV. [ ;




IC-48A/E RECEIVER ADJUSTMENT

Frequency range: 350 — 550MHz
Qutput lavel: 2.2mV (—-20dBm)

Datactor Circuil :

TMED
o—
1
IMPUT bl et el
1MED 0.00°% [t oscillosco el
1g 411} I 5
e e — S

scribed at left below,

IC-484,
/"”_--H“
~ Hx.
440 445 450
LInit: MHz
| IC-48E
| 430 435 440
Lmit: MHz

MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UH}T L LDCA'I'IUN UNIT ADJUST
AF QUTPUT 1 | ® Frequency display: HEAH | Connect a standard signal More than 4.4V Verify
FOWER 445.000MHz (435.000MHz) PANEL |generator to the ANTENMA | at 10% distor-
| I CONNECTOR. tion,
| & Apply an RF signal to the ANTENNA | Connect an AC milli-volt-
CONNECTOR. | meter to the transceiver
Lewvel 10UV (—-87dBmi} | EXTERNAL SPEAKER JACK
Deviation : +3.5kHz |using an BQY load. :
| Modulation . TkHz = ; .
| ® Turn the AF VOLUME CONTROL to ! : :
| maximum CW. . | i
= SR ] | L ——
RF STAGE MDTE The Bandpass Filter unit in the RF stage has been thoroughly adjusted prior to leaving the
factory. The following should be regarded as reference material.
1 = Unplug P1 from J2 on the RX LINIT, ! RX Connect an oscilloscope to RX C2, L3, L.
| » Apply an RF sweep genarator to the : J11 on the RX UNIT through
ANTEMNA CONNECTOR. ; the detector circuit as de-

RX UNIT

C18 Sensitivity adj.

C2 RF Stage adij. S

L3 RF Stage adj. ——

L6 RF Stage adj.

P1 and J2 e

J11 RF Stage measurament location

6 — 12

22 S-Indicatar adj.

~J4 pin 1 Sensitivity
measurement location

e L& Sensitivity adj.

L7 Sensitivity adj.




SECTION 7 BOARD LAYOUTS

7 -1 EF UNIT (IC-38A)

SEN2
SENT

7 -2 EF UNIT (IC-48A/E)




B TRANSISTORS

Q1, Q3 ~ Q7 Qz2, s, Qs, Q10,
Q11 a1z, 214 Q13, Q16, Q18 Q15 Q17
25C2712-Y 2SA1162-Y 2541341 2503395
BasE [ BASE [ BASE WA BASE[ W\
r L]mLLEﬂTGH ( \_1]coLLECTOR LjﬂGL LECTOR [ E-:If-'k*!'JU-EﬂTf?rFi
EMITTER [ EMITTER [ EMITTER [ EMITTER []
Symbol: LY Symbal: SY Symbol: BL Symbol: BY
W DIODES
IC-38A: DS, D7,
D11, D12, D16
L2, D3, D8, . IC-48AJE: D5, D7, D11, IC-38A: D15
D D17 ~ D19 D4, D10, D22, D23 D14 ~ D16 De, D9 IC-48A/E: D14
RD5.6M B2 155190 155183 155181 155184 155187
[:\‘\ C L':\'\ ] e B \"\
s /:i e ] ] ]
H £ i N ] C
Symbol: 562 Symbol: E3 Symbol: F3 Symbol: A3 Symbol: B3 Symbol: D3
IC-38A
L
13.8V
o| Hv
5 1o mam TO LOGIC UNIT
] UNIT JB CHK2 J10
— CHK1
SQLz
voL1 = saL;
TO RX UNIT TO RX UNIT
_J J7 J7
VR1 (VOLUME CONTROLPOWER SWITCH) VA2 (SOUELCH CONTROLCHECK SWITCH)
IC-48A/E
L ]
ol13.8v
o HY
PS 10 maIN TO LOGIC UNIT
] LMIT J& CHE 1 J10
/ B
rlr VOL2 A sl
— === vOL1 SQL1
TO RX UNIT TO RX UNIT
J5 J5

VR1 (VOLUME CONTROL/POWER SWITCH]

VR2 (SQUELCH CONTROL/CHECK. SWITCH)



7 -3 MAIN UNIT (IC-38A)

02, 05
PEEBA-Y (FETI K]
: S .-H c.; 4@
% t;:.HEF =
ML
03, o
O S5A1048 GR
[+
0
alally
w} n
J fa, 07, O8, Q11 Q19
114, (g, Qr2 FECAGAL
FTRCPARRE.GR 'S

&

02407 C
‘----.\.-H'I..
a@% ‘@
LToR E
B#ﬁ?ﬂéﬁ
any
IEATAGE-Y

(220 Q21
FE05.GR o FRCIZLD e



7 -4 MAIN UNIT (IC-48A/E)
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7 -5 RX UNIT (IC-38A)
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7 - 6 RX UNIT (IC-48A/E)
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7 -7 VCO UNIT (IC-38A)

o
2SK1IS FET) ]
i s
SOURCT
o
FSCHEE

7 - 8 VCO UNIT (IC-48A/E)

(Top View)
oz
25K125 (FET)
L1
K G
GATE Ei
SOUNCE &
{Bottom View)
a1
DTC124-K
BASE [
% i \—:I COLLECTOR
EMITTER [
25
a3
25C3356
BASE [
r _Jcotecron
EMITTER [
Symbol: R22
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8 - 2 UNIT INTERCONNECTIONS DIAGRAM (IC-48A/E)
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SECTION 9 IC PIN CONNECTIONS

NJM4558D (DUAL LOW NOISE AMPLIFIER)

9 - 1 IC-38A LINEAR ICs
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c w
5

MB87001 (CMOS SERIAL INPUT PLL
FREQUENCY SYNTHESIZER)

(Top View)

Voo E

STB [4]
FIN [B]

]

CK 2]
si [3]

ME
LD [7]
00 [8]

5] Vss
78] x1
4] x2
73 s3
17 s2
1] s1
i P

afy

MB504 (HIGH SPEED PRESCALER)

(Top View)

—
IN| 1 E IN
Vee E 7 |NC
SwWi3 6 | MC
OouT| 4 5 | GND

uPD4094 (8-STAGE SHIFT REGISTER)

(Top View)

sTROBE [1]
DATA[2]
cLock [3]
o]
oF
oF
7]
v[§

16| Voo

15 OUTPUT
ENABLE

o

S-7116A (TONE GENERATOR CMOS LSI)

{Top View)

TONE OUT 1(]
ce1 2]

CE2 30

TEST 4[]

Xin 5

Xour 6

314 Vpp
)13 P6
[]12 P5
)11 P4
310 P3

19 P2

8 P1

Vss 70




9 - 3 IC-48A/E LINEAR ICs
SC-1027 (430 ~ 450MHz 25W POWER MODULE) MB3756 (3-OUTPUT 8.2V VOLTAGE REGULATOR)

V OUTPUT (0) [T]O N
vineut ] 3 2
INPUT C——— V REFERENCE [3] 8.2v
4 [ReGU-
PRE-DRIVE Ve CONT?(\;'E % LATOR ')
DRIVE Vee L VOUTPUT (N [E] | ;125
FINAL Vee | N.C.[T] 68
V OUTPUT (2) [8]
OUTPUT ¢
GND————»] m O uPC577H (FM-IF AMPLIFIER)
NJM4558 (DUAL NOISE LOW AMP) BYPASS 1[:‘ \
(Top View) INPUT HIGH 2[]
INPUT LOW 3[]
O GND 4[]
ouTA L] (8] Ve OUTPUT 5[]
-INA[Z] A [7]ouUTB BYPASS 6]
— Vee 70
+IN A ] B 6 ]-INB
T
Vee [4] [ 51 +INB MC3357P (NARROW BAND FM IF)
(Top View)
uPC358C (DUAL DRIVER) U
(Top View) Crystal { E (gj EI RF Input
Osc. n=,
-/ E g {-E GND
ouTA E EA zl Vee Mixer Output E %g T—El Audio Mute
-iINnA[Z— | 7] ouT B 22
B Vee E 28 ——E] Scan Control
+IN A 3] + 5] -INB o8
Ver E E NGB Limiter Input E % )5 ];_“_E Squelch Input
> 32
Decoupling Es: E| 5 EI Filter Output
Limiter Output IZ ‘—Ogﬁ Filter Input
Demodu!
LA78LO5 (POSITIVE VOLTAGE REGULATOR) Quadt nput [g}—={ pemoduor_[—~fa] Bemiot!ec

uPC1241H (AUDIO POWER AMPLIFIER)

1 INPUT INPUT 1
3 COMMON @]
2 OUTPUT RIPPLE FILTER 2

N.F.B. 3

GND 4
GND 5 O
OUTPUT 6
BOOTSTRAP 7

Vee 8




9 -4 IC-48A/E LOGIC ICs
uPB571C (LOW POWER PRE-SCALER)

(Top View)

\J
Vee E 8 | M1
IN| 2 7 {M2
NC| 3 6 |PSC
GROUND | 4 5 [OUT

uPD2834C (PLL FREQUENCY SYNTHESIZER)
{Top View)

st
]
P-OUT (3]
PN [4]
psc [5]
DATA [6]
ek [7]
v[E]

GROUND |9

(18] Voo
7] RIN
16] 09
[15] @10
[14] Q7
[13] EOU
[12] EOD
1] eo
0] Lo

S$7116A (TONE GENERATOR CMOS LSI)

(Top View)

TONE OUT 1 = 114 Vop
CE1 2 [113 P6

CE2 3[] )12 P5

TEST 4 11 P4

X 503 )10 P3

XOUT 6C :9 P2

Ves 700 8 P

TC4094BP (8-STAGE AND STORE BUS REGISTER)

(Top View)

STROBE - 78] Voo
SERIAL IN [2] 5] ENABLE OUT

CLOCK [3] 14 Qs
Q, [ Qs

o [5] 7 a,

o[ ) Qs

Q. [7] i a's

Vss [8] 9] Qs




SECTION 10 IC-38A PARTS LIST

10-1 EFUNIT EF UNIT
REF.NO. DESCRIPTION TYPE(PARTNO.) REF.NO. DESCRIPTION TYPE(PARTNO.}

IC1 Ic uPD7514G-191-12 R17 Chip 8.2k MCR10
IC2 ic LA6393M R18 Chip 100k MCR10

R19 Chip 100k MCR10
Q1 Transistor 28C212-Y R20 Chip 270k MCR10
Q2 Transistor 2SA1182-Y R21 Chip 270k MCR10
a3 Transistor 28C2712-Y R22 Chip 100k MCR10
04 Transistor 28C2712-Y R23 Chip 100k MCR10
Q5 Transistor 25C2712-Y R24 Chip 3.3k MCR10
Q6 Transistor 28C2712-Y R26 Chip 330 MCR10
Q7 Transistor 28C2712-Y R27 Chip 22k MCR10
a8 Transistor 2SA1182-Y R28 Chip 100k MCR10
Qs Transistor 25A1162-Y R29 Chip 100k MCR10
Q1o Transistor 2S5A1162-Y R30 Chip 100k MCR10
Q11 Transistor 258C2712-Y R32 Chip 10k MCR10
Q12 Transistor 258C2712-Y R33 Chip 470k MCR10
Q13 Transistor 2SA1162-Y R34 Chip 100k MCR10
Q14 Transistor 28C2712-Y R35 Chip 2.2k MCR10
Q15 Transistor 2SA1341 R36 Chip 22k MCR10
Q16 Transistor 2SA1162-Y R37 Chip 10k MCR10
Q17 Transistor 2SC3395 R38 Chip 100k MCR10
Q18 Transistor 25A1162-Y R39 Chip 100k MCR10

R40 Chip 100k MCR10
D1 Zener RD5.6M B2 R41 Chip 100k MCR10
D2 Diode 188190 R42 Chip 100k MCR10
D3 Diode 185190 R43 Chip 100k MCR10
D4 Diode 185193 R44 Chip 1k MCR10
D5 Diode 155181 R45 Chip 220k MCR10
D6 Diode 155184 R46 Chip 470k MCR10
D7 Diode 155181 R47 . Chip 220k MCR10
D8 Diode 188190 R48 Chip ™ MCR10
D3 Diode 188184 R49 Chip 10k MCR10
D10 Diode 155193 R50 Chip 100k MCR10
D11 Diode 185181 R51 Chip 100k MCR10
D12 Diode 155181 R53 Chip 3.3k MCR10
D15 Diode 155187 R54 Chip 150 MCR10
D16 Diode 188181 R56 Chip 100k MCR10
D17 Diode 185190 R57 Chip 470k MCR10
D18 Diode 185190 R58 Chip 100k MCR10
D19 Diode 155190 R59 Chip 470k MCR10
D22 Diode 185193 R60 Chip 56k MCR10
D23 Diode 185193

C1 Monolithic 0.1 GRM4OF
R1 Variable RK0341114003A  10kB C2 Monolithic 0.1 GRM40F
R2 Variable RK0941112008A  10kA C3 Monolithic 0.001 GRM40
R3 Cds MPY-43C79 c4 Monolithic 33P GRM40
R4 Chip 10k MCR10 C5 Monolithic 0.01 GRM40F
R5 Chip 10k MCR10 Cé Monolithic 0.01 GRM40 F
R6 Chip 220k MCR10 C7 Monolithic 0.01 GRM40F
R7 Chip 270k MCR10 c8 Monolithic 0.1 GRM40F
R8 Chip 10k MCR10 C9 Monolithic 0.001 GRM40
R9 Chip 100k MCR10 c10 Monolithic 0.001 GRM40
R10 Chip 10k MCR10 cn Monolithic 0.001 GRM40
R11 Chip 100k MCR10 C12 Monolithic 0.001 GRM40
R12 Chip ™ MCR10 Ci3 Monolithic 0.001 GRM40
R13 Chip 100k MCR10 C14 Monolithic 0.001 GRM40
R14 Chip 47k MCR10 - C15 Monolithic 0.1 GRM40F
R15 Chip 100k MCR10
R16 Chip 220k MCR10 4 Connector 5379-04

J2 Connector 5379-02

10 -1



EF UNIT
REF. NO.

J3
J4
J5
J6
J7
J8
J9
J10
J1
J12
J13
J14
J15
J16
J17
J18

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11

DS1
DS2
DS3
DS5

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11

SP1

EP1
EP2
EP3
EP5
EP6

DESCRIPTION

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

LCD
Lamp

Lamp
LED

Rotary Encoder
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch

Speaker

P.C. Board
P.C. Board
P.C. Board
Rubber Conductor
P.C. Board

TYPE (PART NO.)

5379-02
5379-03
5379-04
5379-05
5379-06
5379-02
5379-03

TXL-PO3P-C1
TXL-PO3P-C1
TLB-P04H-B1
TLB-PO3H-B1
TLB-PO3H-B1
TLB-PO3H-B1

5379-02

TLB-PO3H-B1

8S-S-E

EHR-03
EHR-10
EHR-07
EHR-08
EHR-03
EHR-06
EHR-03
EHR-04
EHR-04

TXL-PO3H-A1
TXL-PO3H-A1

LP234-A

HRS-7219A-G40
HRS-7219A-G40

GLI9ND2
SRBM1LO11A
SKHLAB  064A
SKHLAB 064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
SKHLAB  064A
57538-1

B-1138B
B-1140A

B-1229

SS-TYPE 48.5x5x8.5%3
B-1175B
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10 -2 MAIN UNIT

REF. NO.

IC1
IC2
IC3
IC4
IC5
IC6
IC7
IC8

Q2
0K}
Q4
Q5
Q7
Q8
Q11
Q12
Q13
Q14
Q16
Q17
Q18
Q19
Q20
Q21
Q22

D1

D2

D5

D6

D7

D8

D10
D11
D12
D13
D14
D15
D16
D17
D18
D21
D22
D23
D24
D25
D27
D28

X1
X2

L6
L7
L8
L9
L10
L13
L14
L15
L16
L17
L18

DESCRIPTION

IC
IC
IC
IC
iC
IC
IC
IC

FET

Transistor
Transistor
FET

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
FET

Transistor
Transistor

Zener
Diode
Zener
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Zener
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Crystal
Crystal

Coll
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

TYPE (PART NO.)

MB87001P-G
MB504P-G
pA78LOSAWC
uPD4094
S-7116A
SC-1028
uPC358C
NJM4558D

25K184-Y
25A1048-GR
25C2458-GR
25K184-Y
25C2458-GR
25C2458-GR
25C2458-GR
25A1048-GR
25C2026
25C2458-GR
25C2407
25A1359-Y
25C2458-GR
25C2458L-G
25J105-GR
25C3399
25C2458-GR

RD15E B2
155133
RD30E B2
15953
155216
155216
155133
15553
15597
15897
MI308
MI308
15CD11
155133
RD20E B2
155133
185133
155133
Mi308
185133
15953
155133

CR106
RF4A3FAA

LR-116

LALO3NA 1ROM
LA-234
LW-30
LALO3NA 102K
LA-234
LA-233
LW-19
LA-233
LA-252
LA-233



MAIN UNIT
REF. NO. DESCRIPTION

L19 Coil

L20 Coil

L21 Coil

L22 Coil

L23 Coil

R3 Resistor
R4 Resistor
R5 Resistor
R6 Resistor
R7 Resistor
R8 Resistor
R9 Resistor
R10 Resistor
R11 Resistor
R12 Resistor
R13 Resistor
R24 Resistor
R25 Resistor
R26 Resistor
R27 Resistor
R28 Resistor
R29 Resistor
R30 Resistor
R31 Resistor
R32 Resistor
R33 Resistor
R34 Resistor
R35 Resistor
R36 Resistor
R37 Resistor
R38 Resistor
R39 Resistor
R40 Resistor
R41 Resistor
R42 Resistor
R43 Resistor
R44 Resistor
R45 Resistor
R46 Resistor
R47 Resistor
R48 Trimmer
R49 Resistor
R50 Resistor
R51 Resistor
R52 Resistor
R53 Resistor
R54 Resistor
R55 Resistor
R56 Resistor
R57 Resistor
R59 Resistor
R60 Resistor
R61 Resistor
R62 Resistor
R63 Resistor
R64 Resistor
R65 Resistor
R66 Resistor
R67 Resistor
R68 Resistor
R69 Resistor
R70 Resistor

R71

Trimmer

TYPE (PART NO.)

LA-252

LW-18

LA-242

LA-242

LA-233

470k ELR20
470k ELR20
27k ELR20
4.7k ELR20
47k ELR20
100k ELR20
10k ELR20
2.2M ELR20
100 ELR20
330 R20
6.8k ELR20
100 ELR20
47 ELR20
4.7k ELR20
680 ELR20
47k ELR20
47 ELR20
270 ELR20
18 R20
270 ELR20
4.7k ELR20
4.7k ELR20
56k ELR20
560k ELR20
270k ELR20
100k ELR20
470 ELR20
470 ELR20
10k R20
15k ELR20
68k ELR20
2.2k ELR20
12k ELR20
47k ELR20
47k ELR20
RH0651CS4J25A
10 R20
4.7k ELR20
1k ELR20
10k ELR20
10k ELR20
2.2k ELR20
390 ELR20
150k ELR20
10k ELR20
3.3k ELR20
330 ELR20
47 ELR20
10 ELR20
330 ELR20
10k ELR20
47k ELR20
10k ELR20
100 ELR20
2.2M ELR20
15k ELR20
1.2k ELR20
RH0521CN3J04A

47k

3.3k

MAIN UNIT

REF. NO.

R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90
R91
R92
R93
R94
R95
R96
R97
R98
R99
R100
R101
R102
R103
R105
R106
R107
R109
R110
R111
R112

Cc1

C2

C3

Ca

C16
c17
C18
C19
C20
Cc21
C22
C23
C24
C25
C26
c27
c28
C29
C30
C31
C32
C33
C34
C35

DESCRIPTION

Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Tantalum
Tantalum
Tantalum
Tantalum
Electrolytic
Electrolytic
Electrolytic
Ceramic
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Electrotytic
Ceramic
Ceramic
Trimmer
Barrier Layer
Electrolytic
Ceramic
Ceramic

TYPE (PART NO.)
RHO521CJ3J05A
390 ELR20
56k ELR20
4.7k ELR20
100k R20
4.7k R20
4.7k R20
100 R50
100 ELR20
1k ELR20
5.6k ELR20
12M  ELR20
100 ELR20
220k ELR20
270k ELR20
100 ELR20
15k ELR20
RH0651C15J1UA
56k ELR
5.6k ELR20
100k ELR20
33k ELR20
100k ELR20
a7k ELR20
150k ELR20
82k ELR20
82k ELR20
82k ELR20
RHO0B51C14J2WA
330 ELR20
220k ELR20
6.8k ELR20
100k ELR20
180k ELR20
680 ELR20
47k R20
68 ELR20
82 ELR20
68 ELR20
DN1V 100M1S
DNV 100M1S
1 35V
0.1 35V
100 10V
33 50V
33 50V
100P 50V
10 16V
470P 50V
0.001 50V
6P 50V
15P 50V
0.001 50V
0001 50V
0.001 50V
47 25V
39P 50V
27P 50V
ECR-GA020E30
0.1 16V
22 6.3V
470P 50V
470 50V

2.2k

100k

10k

DN
DN
MS7
MS7
MS7

MS7

MS7
CH
CH
20P

MS7



MAIN UNIT
REF.NO. DESCRIPTION

C36 Ceramic

Cc37 Electrolytic

C38 Ceramic

C39 Electrolytic

C40 Ceramic

4 Ceramic

C42 Ceramic

C43 Cereamic

C44 Electrolytic

C46 Ceramic

C47 Ceramic

C48 Ceramic

C49 Ceramic

C50 Ceramic

C5h1 Ceramic

Ch2 Ceramic

Ch4 Tantalum

C55 Ceramic

C56 Electrolytic

C57 Ceramic

C58 Ceramic

C59 Ceramic

C60 Ceramic

ceé1 Electrolytic

C62 Ceramic

Co4 Ceramic

C65 Ceramic

C66 Ceramic

ce67 Ceramic

C68 Ceramic

C69 Ceramic

C70 Ceramic

cNn Ceramic

C72 Ceramic

C73 Ceramic

C75 Ceraimic

C76 Ceramic

C77 Ceramic

C78 Ceramic

C79 Ceramic

C80 Ceramic

C81 Barrier Layer

C82 Ceramic

€83 Tantalum

C84 Barrier Layer

C85 Electrolytic

C86 Ceramic

C87 Tantalum

C88 Ceramic

C89 Electrolytic

C90 Tantalum

(o] Barrier Layer

C92 Ceramic

C9a3 Barrier Layer

C94 Barrier Layer

C95 Ceramic

C96 Ceramic

C97 Ceramic

C98 Electrolytic

C99 Barrier Layer

C100 Ceramic

C101 Electrolytic

C102 Ceramic

C104 Ceramic

MS7

MS7

MS7

Ms7

MS7

RH
CH
RH
CH

DN

MS7

DN

MS7
DN

MS7

MS7

TYPE (PART NO.)
470P 50V
10 16V
470P 50V
47 25V
470P 50V
470P 50V
470P 50V
0.001 50V
100 10V
33P 50V
470P 50V
470P 50V
0.001 50V
470P 50V
0.001 50V
15P 50V
DN1V 100M1S
0.001 50V
10 16V
0.001 50V
0.001 50V
0.001 50V
0.001 50V
10 16V
0.001 50V
0.001 50V
12P 500V
1.5P 50V
33P 50V
1.5P 50V
33P 50V
15P 500V
0.001 50V
0.001 50V
0.001 500V
22P 50V
8P 500V
15P 500V
15P 500V
12P 500V
220P 50V
0.01 25V
470P 50V
10 16V
0.01 25V
4.7 25V
470P 50V
0.22 35V
470P 50V
1 50V
1 35V
0.01 25V
470P 50V
0.001 25V
0.0022 25V
120P 50V
39P 50V
39P 50V
0.1 50V
0.01 25V
0.001 50V
2.2 50V
0.001 50V
470P 50V
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MAIN UNIT

REF. NO.

C105
C106
c107
c108
C109
C110
cim
C112
c13
c14
C115
C116
cny
Cc118
c19
C120
C121

J1
J2
J4
Jb
J6
J7
J8
J9
J1

P1
P2
P3

EP3
EP4
EP5

DESCRIPTION

Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Feed Through
Ceramic
Ceramic
Ceramic
Tantalum
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

Connector
Connector
Connector

P.C.Board
Ferrite Bead
Ferrite Bead

TYPE (PART NO.)
47 25V MS9
15P 500V
20P 50V
20P 50V
20P 5OV
20P 5OV
470P 50V
TF318-450E 102GMV50V
0001 50V
15P 50V
470P 50V
DN1V 100M1S
1200 50V
120P 50V
1200 50V
150P 50V
120P 50V
BO3B-EH-S
BO4B-EH-S
B10B-EH-S
B10B-EH-S
BOSB-EH-S
TLB-P11H-B1
BO3B-EH-S
BO7B-EH-S
BO4B-EH-S
TMP-PO1X-A1
TMP-PO1X-A1
EHR-08

B-1292

DL2-OP2.6-3-1.2H
DL2-0P2.6.3-1.2H



10-3 RXUNIT
REF. NO. DESCRIPTION

IC1 IC

IC2 iIC

IC3 IC

IC4 IC

Q1 Transistor

Q2 FET

Q3 FET

Q4 Transistor

Q5 Transistor

Q6 Transistor

Q7 Transistor

Q8 Transistor

Q9 Transistor

Q10 FET

an Transistor

Q12 Transistor

Q13 Transistor

Q14 Transistor

Q15 Transistor

Q16 Transistor

Q17 Transistor

Q18 Transistor

D1 Zener

D2 Diode

D3 Diode

D4 Diode

D5 Diode

D6 Diode

D7 Diode

D8 Diode

D9 Zener

D10 Diode

D11 Diode

D12 Diode

D13 Diode

D14 Diode

D15 Diode

D16 Diode

D17 Diode

Fl1 Ceramic

FI2 Crystal

X1 Discriminator

X2 Crystal

L1 Coil

L2 Coil

L3 Coil

L4 Coil

L5 Coil

L6 Coil

L7 Coil

L8 Coil

L9 Coil

L10 Coil

L1 Coil

L12 Coi!

R1 Resistor

R2 Resistor

R3 Resistor

TYPE (PART NO.)

MC3357P
NJM4558D
uPC1241H
MB3756

25C2668-0
25K241-Y
3SK121-Y
25C3355
25C2458-GR
25C2458-GR
25C2458-GR
2SA1348
25C2458-GR
25J105-GR
25C2458-GR
25C3399
25C3399
25B909M-R
25C2458-GR
25C2458-GR
25A1048-GR
2SD1225M-R

RD6.2E B2
15953
15953
15953
15953
185133
15953
15953
RD6.2E B2
155133
185133
155133
15d133
155133
155133
155133
185133

CFV455E10
17M158

CDB455C7A
CR166

LS-66
LS-66
LS-171
S4 101K
LA-232
LA-234
LS-182
LS-182
LS-182
LS-182
LA-245
LA-243

1.5k ELR20
47k ELR20
1.5k ELR20

RX UNIT
REF. NO.

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69

DESCRIPTION

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

TYPE (PART NO.)

1k ELR20
1.5k ELR20
100 ELR20
56k ELR20
18k ELR20
22k ELR20
100 ELR20
10k ELR20
100 ELR20
2.2k ELR20
470 ELR20
100 R20
2.2k ELR20
6.8k ELR20
68 R20
10 ELR20
820 R20
120 R20
470 ELR20
33k R20
47k R20
180k R20
2.7k R20
RH0651CS3J2KA
47k R20
100k ELR20
1k R20
2.7k ELR20
100 R20
12k R20
5.6k ELR20
330k ELR20
100k ELR20
100k ELR20
100k ELR20
10k ELR20
4.7k ELR20
470 ELR20
470 ELR20
27k R20
27k ELR20
5.6k ELR20
1.2M ELR20
1.2M ELR20
12k ELR20
12k ELR20
2.7k ELR20
4.7k ELR20
10k ELR20
100k ELR20
100 ELR20
10k R20
27k R20
100k ELR20
27k R20
68k R20
27k R20
22k R20
10k R20
470k ELR20
100 R20
220k ELR20
1k ELR20
3.3 ELR20

4.7k



RX UNIT
REF. NO.

R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84

C1

C2

C3

C4

C5

Cé

c7

C8

C9

C10
cn
C12
C13
C14
C15
C16
c17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C29
C30
C32
C33
C34
C35
C36
C37
C38
C39
C40
Ca
C42
C43
C44
C45
C46
C47
C48
C49
C50

DESCRIPTION

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Ceramic
Electrolytic
Barrier Layer
Barrier Layer
Tantalum
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Barrier Layer
Electrolytic
Ceramic
Barrier Layer
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Barrier Layer
Ceramic
Ceramic
Barrier Layer
Trimmer
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Trimmer
Ceramic
Ceramic
Ceramic
Electrolytic
Barrier Layer
Barrier Layer
Barrier Layer
Barrier Layer
Tantalum
Electrolytic
Barrier Layer

TYPE (PART NO.)

2.2 ELR20
1 R20
1 R20
1 R20
100 R50
1.5k ELR20
2.7k ELR20
3.3k ELR20
8.2k ELR20
4.7k ELR20
220k ELR20
100k ELR20
100k ELR20
1.5k ELR20
220k ELR20
82P 50V
0.1 50V
0.1 16V
0.01 25V
4.7 16V
0.1 50V
0.001 50V
100P 50V
5P 50V
39P 50V
0.01 25V
4.7 25V
0.001 50V
0.01 25V
27P 50V
39P 50V
3P 50V
47P 50V
82P 50V
0.01 25V
0.001 50V
0.001 50V
0.01 25V
ECR-GA010D30
10P 50V
8P 50V
0.5P 50V
12P 50V
0.5P 50V
12P 50V
0.5P 50V
1P 50V
0.001 50V
0.001 50V
0.001 50V
3P 50V
ECR-GA006A30
3P 50V
0.001 50V
100P 50V
1 50V
0.01 25V
0.01 25V
0.01 25V
0.01 25V
0.1 35V
10 16V
0.0015 25V

MS7

DN
MS7

MS7

CH
CH

10P

6P

MS7

DN
MS7
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RX UNIT

REF. NO.

C51
C52
C53
C54
C55
C56
C57
C58
C59
C60
C61
C62
C63
C64
C65
C66
Ce67
C68
C69
C70
cn
C72
C73
C74
C75
C76
C77
C78
C79
C80
C81
C82
C83
C84
C85
C86
C87
Css8
C89
C90
C91
C92
C93
C94
C95
C96

J1
J2
J3
J4
Jb
J6
J7
J8

S1

BT1

EP1

DESCRIPTION

Barrier Layer
Ceramic
Barrier Layer
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Barrier Layer
Barrier Layer
Barrier Layer
Barrier Layer
Barrier Layer
Mylar
Barrier Layer
Electrolytic
Electrolytic
Electrolytic
Barrier Layer
Electrolytic
Ceramic
Ceramic
Ceramic
Electrolytic
Ceramic
Ceramic
Ceramic
Electrolytic
Electrolytic
Electrolytic
Barrier Layer
Electrolytic
Electrolytic
Electrolytic
Barrier Layer
Electrolytic
Electrolytic
Barrier Layer
Barrier Layer
Barrier Layer
Electrolytic
Electrolytic
Electrolytic
Ceramic
Ceramic
Ceramic

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

Switch
Lithium Battery

P.C. Board

TYPE (PART NO.)
00015 25V
33P 50V
0.01 25V
0.47 50V MS7
0001 50V
0001 50V
0001 50V
0001 50V
0.01 25V
0.01 25V
0.01 25V
0.01 25V
0.01 25V
005 50V
0.0047 25V
1 50V MS7
47 BV MS7
10 16V MS7
0.01 25V
10 16V MS7
0001 50V
0001 50V
0001 50V
1 50V MS7
0001 5OV
0.001 50V
470P 50V
0.1 50V MSs7
47 16V MS9
220 16V MS9
0.1 16V
47 168V MS9
220 16V MS9
470 16V MS16
0.1 16V
10 16V Ms7
47 2%V MS7
0.1 16V
0.1 16V
0.1 16V
10 18V Ms7
47 2V MS7
0.33 5V MS7
470P 50V
0.001 50V
0.001 50V

IMSA-92018-2-02-T
TMP-JO1X-A2
TMP-J01X-A2
BO8B-EH-S
HS.J0836-001-010
BO3B-EH-S
BO8B-EH-S
BO6B-EH-S

SPPH21127A

BR2032-1T2

B-1293A



10-4 VCO UNIT

REF. NO.

0}
Q2

D1