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INTRODUCTION

You are the owner of our latest product, the new TR-9130 transceiver. Please read this instruc-
tion manual carefully before placing your transceiver in service. The unit has been carefully
engineered and manufactured to rigid quality standards, and shouid give you satisfactory and
dependable operation for many years.

AFTER UNPACKING

¢ Shipping container:
Save the boxes and packing in the event your unit needs to be transported for remote operation,
maintenance, or service.

'® The following explicit definitions apply in this manual:

Note: It disregarded, inconvenience only, no risk of equipment damage or personal
injury.
Caution: Equipment damage may occur, but not personal injury.
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FEATURES

3.

4.

5.

. 2m all band transceiver for FM, SSB (USB, LSB), and

CW operation.

. Rotary click, 100Hz step {1kHz, 5kHz, 12.5kHz and

25kHz steps depending on the mode and the position
of the DS switch) digital 2-VFO system specifically
designed for mobile operation.

Five-digit display indicates frequency of all operating
modes.

TX OFFSET switch shifts frequencies +600kHz for
standard repeater operation,

Six memory channels. Two different frequencies
{transmit and receive) are stored in CH6, permitting
“odd-split’’ repeater operation.

. A newly designed SSB squelch circuitry is employed to

provide comfortable operation as well as in FM mode.

. Optimum frequency step to suit each mode can be

selected by the DS switch.

11.

12.
13.

14.
15.

16.

17.

. Incorporates auto scan circuit (BUSY signal stops in all

FM mode).

. Automatic selection of RIT, NB, RF GAIN and AGC.
. The ftransceiver has a memory scan circuit which

scans only the channels stored in the memory.

The CW break-in circuitry and the side-tone circuitry
available in all modes are incorporated.

Hand microphone with frequency UP-DOWN switch.
In the SSB/CW mode, the transmit frequency is
variable and can be used for Oscar communication.

RF POWER HI-LOW switch.

Unigue escutcheon design allows easy installation for
mobile operation.

Full variety of accessory terminals (KEY, AUX, BACK
UP, STBY, EXT SP). 2

A memory back-up Ni-Cd battery can be installed.

BEFORE USE

Do not adjust cuils, trimmers, or pots!
These are factory adjustments.

BEFORE connection, check polarity.

After parking in the sun, and inside temperature is HOT,
cool this unit BEFORE transmitting.

o M0 oJ]0o
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Keep equipment away from heat and out of direct sunlight.



SPECIFICATIONS

[Generall
SemicondUCTOrS .....ccoiierniiiniiirineiir e e ICs 12
FETs 15
Transistors 105
Diodes 126
FrequencCy range ........ccoceeuuviuereensrairemaanencennns 144.0 to 146.0 MHz
Frequency synthesizer ........ccoovviiiiincniniann, Digital control, phase locked VCO
17, 7a Yo [ P gt e e SSB (A3j), FM (F3), CW (A1)}
Frequency stability.........coooooiiiiiiinnn, Within + 500Hz during the first hour after 1 minute of warm up, and
within 50Hz any 30 minutes thereafter at 25°C (constant).
Power requirement ..........cccoovereiniiiinisniennnass 13.8VDC+15%
Grounding ...covceeiiiiniiiin e Negative
Operating temperature .............ccccoovivisniisnnnn —20°Cto +50°C
00170 0= 11 8 LC: L) WP TP 0.7A in receive mode with no input signal

6.0A in HI transmit mode (Approx.) ,

3.5A in LOW transmit mode (Approx.)

Less than 3.0mA for memory back up
DiIMENSIONS.....ciiree et eianaas 170mm (6-11/16") wide

68mm (2-11/16") high

241mm (9-1/2") deep

(projections not included)

Weight.....coviiinieiiiii e 2.4kg (5.5lbs)
[Transmitter Section]
RF output power {at 13.8V DC, 50Q load)....... HI (SSB, FM, CW) 25W min.
Low (FM, CW) 5W approx.
Modulation .....cooiviiiineiiiiniiiearsacnreanirnsena, FM Variable reactance direct shift
SSB Balanced modulation
Tone freqUeNCY ......coovviiniiiirnirirrerieenianaes 1750Hz
Frequency tolerance ...........ccooevvviiiiiniciienans SSB, CW Less than £10x 106
FM Less than +20x 108
Spurious radiation ...........c.ceiviniiiec Hi Less than —60dB
LOW Less than —53dB
Carrier SUppression ........cocioriereniniirenn, Better than 40dB
Unwanted side band suppression................... Better than 40dB
Maximum frequency deviation {FM) ............... + bkHz
MiIiCTophone .....c.ccviiniriiiiii e Dynamic microphone with PTT switch, 500
[Receiver Section}
CIrCUItIY ..c.vnoneiisssssssssmsmnnivamassssessasns smsmresns FM Double conversion superheterodyne
SSB, CW Single conversion superheterodyne
Intermediate frequency ...........covviviniinnen 1st IF 10.695MHz
2nd IF (FM) 455kHz
Receiver sensitivity ...........coiviiiiiiinennennen, FM Better than 0.5xV for 30dB S/N

Better than 0.2uV for 12dB SINAD
SSB, CW  0.2uV for 10dB S/N
Receiver selectivity .........c.cocevevinieiinniaiinnnnn, FM More than 14kHz (—6dB)
Less than 30kHz (— 60dB)
SSB, CW More than 2.2kHz (—6dB)
Less than 4.8kHz (—60dB)

Spurious interference..............cc.coviviiiiia Better than 70dB

Squelch sensitivity ..........ocoeiiiiiiiiins 0.16uV (Threshold)

Auto scan stoplevel ..............oocvviiniiii. Less than 0.2xV (Threshold)

AU OULPUL s - cosinismns o ssusmimmssmsmmasmasanmunes s More than 2.0 watts across 8ohms load {10% dist.)

Note: Circuit and ratings are subject to change without notice due to developments in technology.
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SECTION 1. PREPARATION FOR USE

1.1 Accessories

Carefully unpack your TR-9130 and check that it is sup-
plied with the following accessories:
(1) Dynamic microphone (with U/D switch)

(TOO0-0313-05) ..euiiiiriiiiieiicieie e e 1 piece
(2) Mounting bracket...................ooivvviii i 1ass’y
Mounting parts:
Hexwrench (W01-0401-04)......................... 1 piece
Nuts (5mm diameter) (N14-0510-04) ........... 4 pieces
Hex-socket screw (N09-0008-04) ............... 4 pieces
Flat washers {6mm diameter)
{N15-1080-46) ..ot i iaanns 4 pieces
Spring washer {6mm diameter)
(N16-0060-46) .eoviiiiiiiiiiiiiinniieiciieaes 4 pieces
{3) Leg (for fixed station) (J02-0416-04) .............. 1 pieces
(4) DC power cord {with 2P plug and fuse)
(E30-1709-05) oiiiitiiiiiiiiiiiiie e eenenns 1 piece
(5) Spare fuse (7A) (FO5-0725-05) ....ccocvvveernennnnn.. 1 piece

(6) Miniature plug (for stand-by) (E12-0401-04) ...... 1 piece
{7) Miniature plug (for external speaker or key)
(E12-0001-05) 1ouvuiiieiiiiiiieie e eeeeee e, 1 piece

(9) Battery holder ass’y......ccocooevviiiiiiiiiinannnnn.. 1 ass’y
Battery snap (E91-0302-05).......c..coivinnnnn.. 1 piece
Battery holder (J21-2754-04)....................... 1 piece
Round screw (N33-3006-45) ..........evvvenenn. 3 pieces
Battery cushion (G13-0656-04)................... 3 pieces

1.2 Installation

1.2.1 Interconnection

Connect the antenna and power supply as shown in Fig.
1-1 for fixed station or mobile operation.

Regulated power supply

PS-30

AC source

Linear Amplifier

KEY é

BC-1

TR-9130

KEY
N/
BACK UP  STBY

T Cr T YT T T OTIO

& Coaxial cable

UHF type

connector 1 E

C‘] EXT. SP
OCI13.8V

DC power terminal

see page 6.

Connect battery to DC power ter-
minal. For detailed instruction,

Mobile station operatioll

Antenna and Power Supply Connections

For mobile antenna installation,
see page 6.




1.2.2. MOBILE installation, [generall

e |nstallation location

Refer to Fig. 1-2A and Fig. 1-2B.
If your car is equipped with an electronic fuel injector, the
transceiver should be as far from the control, equipment as

Using the supplied mounting bracket, install the transceiver possible.
under the dashboard or on the.side of console in your car.
[A. Installation position |
Nut [B. Installation of mounting bracket]

Side of
console

Drill holes in the bottom of
dashboard. Secure the mounting
bracket with screws and nuts.

The transceiver should be away ‘[T:?}"
from your knees. |

[C. Antenna Installation ]

Antenna bracket

Remove the paint to insure
grounding to the car body.

Front fender

Trunk lid system

Be sure to use 2m (144MHz)
mobile antenna.

Fig. 1-2 Installation for Mobile Operation

Body

LUTIAAN LA SIAS AN AA A LAY

Install the mounting bracket.
Flat washer

Mounting .
Bracket Bolt Spring washer
{
% Move-the lever up. ;

=]

Insert the transceiver into the
mounting bracket.

Adjust the installation angle and fully tighten 4 bolts using the hex wrench.

*Pass through the rear
window.

Gutter-mounted
whip antenna

Coaxial cable ﬁ Coaxial cable connections]

*Pass through the door fitting.
The cable can be inserted easi-
ly if the door cushion soft. Note
that rain water may enter along
the cable.

*Lift the Drip-loop if possible.

Use a trim plate and install the
cable.

TR-9130

Coaxial cable

- To antenna

‘ To antenna
(coaxial cable)

Rubber

packing o

N

Battery

*Connect Directly to the battery

terminals. l To battery




e Antenna installation

Various types of antennas for 2 meters mobile operation
are available. (See Fig. 1-2C)

NOTE: —
For gutter-mount installation, the antenna bracket must be
grounded to the car body as shown in Fig. 1-2C. Affix the
antenna securely, referring to the antenna instruction.

* Power supply

Connect the supplied power cord with fuse directly to the
battery terminals. Connecting to the cigarette lighter
socket can cause a poor connection, and excessive voltage
drop.

¢ Back up power for micro-computer

With power supplied from battery, the micro-computer
keeps operating even when the power switch is OFF. In
this case, current drain is very low, approximately 2.5mA..
The car can be parked overnight with little battery power
consumed.

However, when the car is to be parked for a long period of
time {more than 1 month), it is advisable to disconnect the
power plug, in this case, the back up function is disabled.

Meanwhile an user supplied @ V type Ni-Cd battery can be
installed for backup with the supplied battery holder. (Refer
to 3.4 and 3.5)

¢ |gnition noise

The transceiver is designed to suppress ignition noise:

however, if excessive noise is present, it may be necessary
to use suppressor spark plugs (with resistors).

.1.2.3. FIXED STATION installation, [general}

* Power supply {Fig. 1-3)

The PS-30 optional power supply is recommended.

* Antenna (Fig. 1-3)

Various types of fixed station antennas are commercially
available. Select your desired antenna according to your in-
stallation space and application (DX, local QSO, etc.). Note
that the SWR of your antenna should be less than 1.5. A
high SWR will cause the TR-9130 protective circuit to
operate, reducing the transmit output power.

The TR-9130 is factory adjusted to deliver the rated RF
output {25W) at about 145MHz, where the RF meter in-
dicates ‘’8’’ on the 10-division {lower) uniform scale. The
RF meter will indicate about this point when the antenna
SWR is less than 1.5.

® Micro-computer back up (retention of memory function)
Unless the power source is disconnected, the micro-
computer keeps its back up function even if the power
switch is turned OFF. If you desire back-up with the power
source disconnected, plug the battery charger BC-1 into
the back-up power socket on the rear of the TR-9130.

Regulated DC

1. Power supply connection power supply

SP-120 PS-30
TR-9130 O | Use of the PS-30
Fo ) is recommended,
o j oo [ as it perfectly
@) q matches the
L @ O - : TR-9130.

Antenna installation
{example)

Yagi antenna (stacked}

Ground plane
antenna

Roof tripod

Rotor

Transceiver performance depends
targely on the type of antenna us-
ed. For fixed station operation,
there are ground plane antennas
{omni-directional) and Yagi anten-
na (uni-directional). The Yagi
antenna is suitable for long
distance operation (DX) or com-
munication with a specific party
(having excellent directivity and
high gain). An omni-directional
antenna is generally used for local
operation.

Regulated power supply

Standard voltage: 13.8V DC
Current capacity: More than
Regutated DC power 74

supply NOTE:

Preferably, voitage should be

adjustable between 12V and

16V DC.

*The regulated supply should
be equipped with a built-in
protection circuit for both
overcurrent and overvoltage.

CAUTION:

Battery charging power supply

cannot be used.

2.Connection of other DC
powersupplies.

TR-9130

Regular antenna

R

7___1.‘!![ "m“E:# ;

TR-8130

Antenna select

SWR meter .
switch

Yagi antenna

Control cable

Fig. 1-3 Installation for Fixed Station QOperation

—

Ground plane
antenna

It is convenient to install both
Yagi and ground plane antennas
for selectable use.




SECTION 2. CONTROLS AND TERMINALS

(D RIT indicator

(2 RIT control

(9 ON AIR indicator

{{§ BUSY indicator

(8 FR GAIN control

(® MEMORY selector

@ NB {noise blanker} switch

@ M switch
@ VFO switch

RIT switch

(9) MODE switch

{0 POWER/VOL control

(3 REV switch

(D SQUELCH control

(2 HI/LOW switch

(19 DS switch

(D RIT indicator
This lamp lights when the RIT circuit is operated.

(2 RIT control

In SSB or CW mode, the receive frequency can be fine ad-
justed without changing the transmit frequency. The
center position ‘0"’ is RIT-OFF.

® RF GAIN control

This control adjust the gain of the receiver. Maximum gain
is obtained at the full clockwise position. Normally, this
control should be left fully clockwise.

@ MEMORY selector

This switch is used to select memory channels 1"
through “‘6'’. The operating frequency can be stored in or
called back from the channel selected by this switch. In
channel "6, two different frequencies (transmit and
receive) can be stored for repeater operation with split fre-
quencies other than + 600kHz.

@ Frequency display

(9 S-meter

e e o N P——

2 ALL MODE TRANICEIVER

TONE switch

@0 TX OFFSET switch
@2 HOLD switch

@3 SCAN switch

@ MIC connector

@28 MS switch

@5 MR switch

@ NR indicator

@) Main dial

(& NB (noise blanker) switch

This switch is used to eliminate pulsating noise such as ig-
nition noise from a car. Press { sm } the switch ON in SSB or
CW mode.

® M switch

This is used to input desired frequencies to each channel
for memory. By pressing { .} the switch, a memory check
signal is heard and the frequency indicated on the display is
stored in the selected channel.

@ VFO switch
This is used to select VFO-A VFO-B. The VFO-A and VFO-B
are actually the same, except reset frequency is different.
Reset frequency: VFO-A ... 145.0000MHz
VFO-B... 144.0000MHz

@® RIT switch -
RIT ON-OFF switch. Press ( ma )} the switch to ON. The RIT
lamp will light to indicate the RIT circuit is in use.



® MODE switch

This switch is used to select the mode of operation, FM1,
FM2, USB, CW, or LSB. The frequency step and the
number of digits displayed are controlled by the DS switch.

i® POWER/VOL control ~

Push button type, power ON-OFF switch and volume con-
trol are combined. Clockwise rotation will increase the
volume.

In the power OFF position, about 2.5mA current is drawn
to back-up the micro-computer, and 6mA of ieakage cur-
rent to final module provided the power cable is connected
to a constant power source.

To completely disable the transceiver, disconnect the
power cable.

@  SQUELCH control

The squelch control is used to eliminate noise during no-
signal time. Normally, this control is adjusted clockwise un-
til the noise disappears and the BUSY lamp goes off
(threshold level).

@  HI/LOW switch

This switch is used to set transmit output power to either
25W (high) or 5W {low) in FM or CW mode. In SSB mode,
the power is high regardless of switch position.

i® REV switch

In receive, this switch is used to reverse the repeater shift
(+ 600 kHz} and other transmit/receive frequencies. It is a
momentary non-lock type switch and returns to the normal
out position when released.

@ DS switch

By using this switch, the digital steps called channel
separation are changed. Press the switch to ON. In the
FM1 mode, the frequency step is 25 kHz regardless of the
DS switch position. In the FM2 mode the frequency step is
12.5 kHz when this switch is OFF and 1 kHz when it is
ON. In the SSB or CW mode, the “'kHz"’" and *100 Hz"’
frequency data being displayed are set to *’0.0"’, then the
frequency is shifted rapidly at 5 kHz intervals.

i ON AIR indicator
A light emitting diode (L.E.D.) will light in the transmit
mode.

@® BUSY indicator
This indicator will light when the squelch is open in all
receive mode.

i» Frequency display .

LEDs display the operating frequency in 5 digits
(MHz—100Hz), or 4 digits {(MHz — 1kHz} according to the
frequency step.

®  S-meter

This meter indicates receive input signal strength (S} or
transmit output {RF). The upper scale is used for reading
’S"" in SSB or CW mode. The lower 10-division uniform
‘scale is used in FM mode. (B31-0625-05)

TONE switch
When this switch is pressed, the repeater control tone
signal (1,750Hz) circuit is activated and the unit is set in
the transmit mode.

@  TX OFFSET switch

Shifts the transmit frequency for repeater operation.

@: Switches the transmit frequency up 600kHz from
the receive operation.

S:  Simplex (receive and transmit _frequencies are the
same.)

©: Switches the transmit frequency down 600kHz from
the receive frequency.

@  MIC connector {6-pin)
For connection of the supplied microphone.

@ DOWN
uP @
@ sTBY
GND ®
O MIC
Ne ®
MIC connector {from FRONT PANEL)

@  HOLD switch
This switch is used to release scan operation.

@  SCAN switch

By using this switch, the scan operation is started accor-
ding to the mode strep (VFO should be used). In MS
(memory scan) operation, this acts as a restart switch after
pressing the HOLD switch. The SQUELCH control should
be set the threshold level for SCAN operation.

@ MS (memory scan) switch

With this switch depressed the TR-9130 scans only
memory channels in which frequencies have been preset
and the dot indicating MHz digit in the frequency display
cycles on and off. For returning to the usual operation,
push this switch again.

2% MR switch

This is used to output memory frequencies from each chan-
nel. By pressing () the switch, a memory frequency is
displayed in 5 digits, regardless of the operating mode.



@ AUX connector

@9 STBY jack

28 KEY jack

@ Back-up power terminal

@ DC power terminal

35 DWN switch

@D UP switch

@ PTT switch

@ MR indicator
This indicator will light when the MR switch is depressed.

@D Main dial

A click type rotary digital VFO control selects transmit and
receive frequencies. Frequency is changed at each click ac-
cording to the mode step. This digital VFO control is an
endless type, changing frequency continuously from the
upper to lower end of the band.

10

EXT SP terminal

) ANT terminal

@9 KEY jack
For connection of a key using the supplied plug. Use shield-
ed Line and observe polarity.

@ Back up power terminal

Used for fixed station operation. The micro-computer re-
tains the VFO frequency memory function even when the
power supply is turned OFF, when back-up power is sup-
plied.

@  DC power terminal

DC power input terminal. Connect the supplied power cord
with plug. Input voltage is 13.8V DC. Observe plus {+)
and minus {—) polarity is correct.

3D  AUX connector
For connection of a linear amplifier. Use the suplied plug.

@ ANT terminal
Antenna terminal. Connect an antenna of 50 ohms
impedance.

@ STBY jack
For connection of an external standby switch
(transmit/receive select switch). Use the supplied plug.

@ EXT SP terminal
External ‘'speaker terminal. Connect a speaker of 8 ohm
impedance using the supplied plug.



@ DWN switch
This switch is used to step down the digital VFO frequen-
cy. When operating the switch, tone will sound.

@9 PTT switch
Press-to-talk switch used for transmission. This will also
release scan operation.

@

UP switch

This switch is used to step up the digital VFO frequency.
When operated, a tone will sound. When the DWN or UP
switch is continuously the frequency shifts rapidly. Press-

+ ing both the UP and DOWN switches simultaneously

results in stopping the VFO operation.

SECTION 3. OPERATION

3.1 MODE SWITCH

The five-position MODE switch functions as follows:

FM1: FM frequency is selected in 25 kHz steps by using
the VFO. When the DS switch is ON, regardless of
the DS switch position.

FM2: In this mode, FM frequencies are selected in
12.5 kHz step. When the DS switch is ON, fre-
quencies are shifted in 1 kHz step.

USB: Normal mode for 2m SSB. Frequencies are tuned
in 100 Hz step. When the DS switch is ON, fre-
quencies are shifted in 5 kHz step.

CW: CW mode operates A1. KEY jack and STBY jack
are provided on the rear of the TR-9130. Connect
a key for CW operation. The fiiter for SSB mode is
also used for CW mode. The AGC time constant is
automatically "‘fast’’.

LSB: This mode is not used for 2m SSB, but is used for
special operation such as Oscar satelite com-
munication.

3.2 DIGITAL VFO

The TR-89130 incorporates a digital 100 Hz step 2-VFO
system (click type rotary) controlled by micro-computer.

NOTE: N

1. Since all the functions are controlled by a microcom-
puter, the transceiver must be operated in the priority
order given in the following Table.
For example, the digital VFO will not operate when the

Sequence Function Switch and

Controls

1 REV REV ON

2 Memory scan MS ON

3 Memory recail MR ON

4 UP/DOWN operation UP/DOWN ON

5 Scan operation SCAN, HOLD

6 Digital VFO Main dial

7 Memory write M ON

Table 3-1

main dial is turned during MR operation. Also, it will not
operate unless scan operation is released by the HOLD
switch or the microphone PTT switch, even if scan is
stopped for a brief period of time in receive mode.

. The digital VFO operates according to the MODE switch

position as follows:

FM mode: Only RECEIVE frequency variable.

SSB/CW mode: Both RECEIVE and TRANSMIT frequen-
cies variable.

Consequently, in SSB/CW mode, the priority functions

(MS, MR, SCAN, etc) can be accepted in transmission.

In FM mode, those functions can not be accepted in

transmission.

. The digital VFO is factory adjusted under rigid quality

standards to insure excellent frequency linearity and
stability.

Tuning

. Operating frequencies are basically tuned by the main

dial. Turning the dial to the right will shift the frequency
UP. If fine adjustment is desired in SSB or CW mode, the
RIT circuit may be operated.

. The digital VFO can be step tuned by the microphone

UP/DWN switches. A tone will sound at each switch
press. The VFO frequency shifts rapidly when the
switch is continuously depressed. The tone will then
become continuous.

. The digital VFO covers from 144.0000 to 145.9999MHz

in continuous mode. The VFO can be tuned either left or
right.

. The transceiver incorporates two VFQOs, VFO-A and

VFO-B. VFO Selection is by the VFO switch. VFO-A and
VFQO-B are the same in function, except that each has its
own reset frequency.

. In SSB mode, the VFO frequency is tuned in 100Hz

steps. In 2m SSB operation, the USB mode is generally
used. If the VFO frequency is shifted UP in 100Hz
steps, the demodulated audio signal changes from high
to low pitch. For optimum SSB operation, tune the VFO
so the demodulated signal is clear and natural. Frequen-
cy can be fine tuned by the RIT, + 800 Hz from the fre-
quency displayed.

1"



¢ Frequency display

1. The digital frequency display indicates carrier frequency
in SSB and FM modes. The frequency displayed is the
operating frequency.

2.In CW mode, the frequency display indicates the
receiver carrier frequency. Transmit frequency is B00Hz
higher than displayed. (Operating frequency is 800Hz
higher than displayed when receiving an 800Hz beat
note.) {See Fig. 3-1).

Receive carrier frequency Transmit frequency

TRy

|

!

I

—— s00r2

l ;

Displayed frequency

Fig. 3-1 Frequency Display in CW Mode

3.3 DS SWITCH

Frequency steps and display digits change as shown in
Table 3-2 by depressing the DS switch.

Function DS : OFF DS : ON
Mode Step No. of disptay Step No. of display
digits digits

FM1 25 kHz 4 digits 25 kHz 4 digits
FM2 12.5 kHz 5 digits 1 kHz 4 digits
uUsB

Cw 100 Hz 5 digits 5 kHz 5 digits
LSB

Table 3-2

3.4 MEMORY SWITCH

Using this switch, commonly used frequencies (repeaters,
etc.) can be stored in the memory. Frequencies set by the
VFO are stored in channels 1 through 6 by using the M
switch. Stored frequencies can be called-up by placing the
MR switch ON.

Two different frequencies (transmit and receive) can be
stored in channel 6 in FM mode, so the transceiver will
operate on any repeater split. The receiver frequency is
stored in memory just as for channels 1-5. To store the
transmit frequency in memory, set the transmit frequency
in receive mode and then press the M switch. (See Fig.
3-3). In SSB and CW modes, channel ““6’" is used ~s a nor-
mal simplex memory.

12

[Writing in memory]

Recalling the memory

MEMORY
. 2 34

U7 o 5
NONE
CH 1-5 B

MEM:ORV

M ns [ HOLD
1. Set the VFO to -l
the frequency to [ = : [}
be stored in ' [
memory. Ms
2. Select the channel 1. Set the memory !
into which fre- switch to the MR
qu:e:(;\é will be channel from « (
entered. which stored
3. Press the M frequency is to TR-9130
switch and tone called.
will sound in- 2. Press the MR
dicating the fre- switch
guency is now
stored in
memeory. 3
Fig. 3-2
NOTE: —-

1. When a memory is vacant, the memory frequency is
144.0000MHz. )

2. The memory frequency called-up by the MR switch is
displayed in 5 digits, regardiess of mode.

Writing in CH 6 memory

MEMORY RFGAINGRIT ¢|/—7 _

3
EE e _,/"\M N AIR
L M _NB_A/B_RIT L

= = 1 Set the MODE switch to

FM.
. 2 Setthe MEMORY switch to
switch channel “6"".

3 Store the receiving fre-
guency as shown Fig. 3-2.

4 Continuous tone will
sound.

5 In this state, set the main
dial to the transmit fre-
quency.

6 Depress the M switch.
The continuous tone will
stop and that indicates the
frequency is now stored in
channel "'6°".

Fig. 3-3

3. To clear a frequency stored in memory, simply store a
new frequency in that memory.
4. if you desire to retain the memories, back-up power
should be supplied to the micro-computer
(1) A power cord should be connected directly to the
battery terminal.
(2) A back-up supply (BC-1) should be used. In either
case, back-up current of about 2.5 mA is required.

Meanwhile a 9 V type Ni-Cd rechargeable battery (user
supply) can be installed for memory backup. (Refer to
3-15)

If the Ni-Cd battery is fully charged , the memories can be
backed up for about one day with all power supplies cut



off.

And when DC power is supplied to the transceiver, the bat-
tery is charged all the time regardless of the POWER switch
position.

In this case, current drain is about 5 mA (back up plus
charge current), )

3.5 SCAN OPERATION

TR-9130 scan operation is classified into auto scan (signal
stops at a certain point and scan restarts when signal is ab-
sent) and memory scan.

* Auto scan

In auto scan operation, a 1 MHz bandwidth is scanned.

1. Set the squelch control to the threshold point (noise
disappears at no-signal time and BUSY indicator goes
off).

2. Next, press the SCAN switch to start scan operation. At
the DS switch OFF, the scan step becomes 1 kHz in
SSB and CW modes, In the other case, scan is carried
out in accordance with the MODE and DS switch posi-
tion.

3. When a signal is present, scanning stops. When the
signal drops scan restarts automatically.

4. Under SCAN or busy stop in SCAN, the dot indicating
MHz digit in the frequency display cycles on and off.
This dot cycling enables you to distinguish between the
SCAN operation and the usual VFO operation.

5. If you disire to hold the frequency at which the scan
stops, press the HOLD switch or press the microphone
PTT switch ON momentarily in FM mode. In SSB or CW
mode press the HOLD switch.

6. Scan speed is about 200 mS for each channel. When
the scan switch is continously depressed, scan speed
becomes 8 times.

e Memory Scan

This transceiver has 6 memory channels. The MEMORY

SCAN is used to scan only the channels stored in the

memory.

1. Turn the MS switch to ON.

2. The operating frequency is indicated on all the digits.

3. Auto scan operation is also possible.

4. When the HOLD switch is depressed or the MIC PTT is
set to on momentarily, the frequency stops while the
MHz dot flickers.

. To restart the scan, depress the SCAN switch.

6. To release the memory scan, depress the MS switch

once again,

7. The 144.0 MHz signal preset is not a memory frequen-

cy.

&)

e Scan Operation Precautions
1. During scan operation, including temporary scan, stop,
the frequency can not be changed by the VFO or the

microphone UP/DOWN switches. To change frequency,
it is first necessary to release the scan by pressing the
HOLD switch or MIC PTT switch.

2. If the MR switch is pressed during scan operation, the
memory scan will not stop because of its priority. To
recall the memory frequency depress the MS switch
firstly and then push the MR switch and select the
memory channel by using the MEMORY switch.

3.6 TX OFFSET SWITCH

The TX OFFSET switch, used for selecting simplex or

repeater operation, has three positions.

if the transmitter frequency is shifted beyond the high or

low frequency limits, the transceiver will operate in simplex

mode, and a warning tone will sound during transmit.

@: The transmitter frequency is 600 kHz higher than the
receiver frequency.

S: The TR-9130 operates in the usual simplex mode.
That is, receive and transmit frequencies are the same.
This frequency is indicated on the digital frequency
display.

©: The transmitter frequency is 600 kHz lower than the
receiver frequency.

NOTE:

OFFSET is available for FM modes.

3.7 SQUELCH

To eliminate the noise at no-signal condition turn the
squelch slowly clockwise until the noise disappears and the
BUSY famp goes off (threshold point).

Adjust the VFO to an empty frequency. The BUSY lamp
will light and the speaker will operate when a signal is
received. The squelch control is also used for auto scan
operation control.

If the signal is weak or fades during mobile operation, read-
just the squelch for the clearest reception.

3.8 RIT AND RIT SWITCH

"‘RIT" is an abbreviation for ‘receiver incremental tuning’”’.
The RIT feature enables you to shift receive frequency ap-
proximately + 800Hz. By adjusting the RIT control in the
‘’+'" direction, the receive frequency will be higher than
the transmit frequency (and vice versa).

When the RIT control is set to the center *'Q’’ position, the
frequency is the same as that at RIT OFF, and the frequen-
cy indicated on the digital display remains unchanged.

If the receive frequency is incorrect, it can be adjusted by
turning the RIT switch ON (the RIT lamp will light). Since
the receive frequency can be varied without changing the
transmit frequency, there is a difference between the
transmit and receive frequencies. Therefore, the RIT
switch should be turned OFF when the QSO is finished.

13



Note that the RIT circuit is available in SSB or CW mode
and does not operate in FM1 or FM2 modes.

3.9 NB (NOISE BLANKER)

The noise blanker is used to reduce ignition type impulse
noise generated from a car, and allows reception of weak
CW or SSB signals. The noise blanker will not operate in the
FM modes.

3.10 RF GAIN AND S METER

The RF GAIN control, which is used to control receiver,
gain has a range of more than 60dB in SSB or CW mode.
Since the RF GAIN function is interlocked with the AGC, it
is used to control strong signals. Receiver gain is maximum
at full clockwise position, and is reduced by adjusting the
control cournterclockwise. :

In SSB mode, receiver noise can be reduced by using the RF

GAIN control. Adjust as necessary, according to signal

conditions. Normally, it should be set for maximum gain.

In FM mode, the RF GAIN has a range of about 20dB. It is

not interlocked with the S meter.

e FMmode...............u.e. The lower 0-10 division linear
scale of the S meter is used. Fuil
scale occurs at 15uV.

e SSB/CW mode ............ The upper scale of the S meter is
used.

The meter reads S-9 at 5uV in-
put and full scale at TmV.

1 3 5 79 +20dB
| .

r T T " T 1
0 2 4 {6 8 10

Fig. 3-5 S Meter

3.11 HI/LOW SWITCH

For local FM communication, it is recommended that power
be reduced to eliminate interference to other stations and
to minimize power consumption. By pressing the HI/LOW
switch, transmit power is reduced from 25W to about 5W,
while the RF meter reading is about 2 or 3. Low power
operates in FM and CW modes. In SSB mode, TR-9130
operates on high power, independet of the HI/LOW switch.

3.12 TRANSMITTER PRECAUTIONS

1. The TR-9130 antenna impedance is 50 chms. Be sure
to connect an antenna of 50 ohm impedance.

2. Check the transmit frequency before operating to insure
that you do not interfere with other stations. .

3. By pressing the microphone PTT switch, The TR-9130
is set in transmit mode; the ON AIR lamp will light and
the meter indicate transmit power. Hold the microphone
about 5cm from your mouth and speak.

14

4. In SSB mode, microphone gain has been adjusted for op-
timum ALC for normal tone of voice. If you speak too
loud, the signal will distort, reducing intelligibility.

5. In CW mode:

1) fa key is not connected, CW is transmitted when
the PTT switch is pressed.

(2) With a key connected, CW signals can be emitted
by keying-down as a break-in circuitry is incor-
porated.

The SIDE TONE circuit will provide a tone about 800 Hz

from the speaker.

3.13 CW OPERATION

For CW operation, make connections as shown in Fig. 3-6.

@ teny TR-9130

ﬁ% F-[Lé?'-b© @Bv

@ @@LL
®

KEY %

Fig. 3-6 Connections for CW Operation

8 Break-in circuit
The TR-9130 is switched over to transmission mode by
key down as a break-in circuit is built-in.
The delay time of semi break-in can be adjusted using
the VR-7 (DRIVE unit, X47-1090-00, top chassis).

Fig. 3-7

NOTE: - -

1. CW receive mode is USB. The AGC time constant is
automatically switched to “‘fast’’ in CW mode, and to
“'slow’’ in USB mode.

2. The buiit-in SIDE TONE circuit allows you to monitor
your station’s CW signal.



3. When the key is closed, the SIDE TONE circuit provides
a tone of about 800Hz. Use this tone as a reference for
receiver tuning.

4. In reception, side tone can be monitored at any mode
other than CW.

3.14 AUX TERMINAL

The AUX terminal can be used for connection with a linear
amplifier. Use the supplied 4P plug.

FMC: ATFM 8V

E:  GROUND (EARTH]

9T: AT TRANSMIT 9 V
FMC  EAL:  EXTERNAL ALC

EAL Eal
Rear panel view

{a) AUX terminal

GROUND

{b} Connection of 4P plug

Fig. 3-8 Aux terminal connection

3-15 BATTERY INSTALLATION

1.

Prepare a 9 V type Ni-Cd rechargeable battery (user
supplied).

. Remove the bottom cover by 5 screws and pull the

speaker lead off.

3. Attach two cushions to the battery holder and the inside
of the cover respectively.
{If the battery size is small, apply two cushions to the
battery holder),
4. Put the battery into the battery holder and secure the
holder to the cover by 3 screws.
5. Insert the speaker and the battery cord connector on the
PC board.
Cushion
s '\9
\%
Terminal for
battery cord Terminal
for speaker
cord
Fig. 3-10

15



SECTION 4. OPTIONAL ACCESSORIES

The following accessories are available for more sophisticated operation of the TR-9130:

B Fixed Station DC Power Supply PS-30 H. SP-40 Mobile Speaker

The PS-30 DC power supply perfectly matches the Specifically designed for mobile operation to provide low
TR-9130 design. It incorporates a circuit for protecting the distortion and high efficiency. Matches any car interior.
transceiver against shorted output and power supply

overload.

SP-40

DU EBwe
LY P
W

B Charger BC-1 (Part No. W09-0005-05)

PS-30 This charger is used as a Back-up power supply when the
main power supply is off for extended periods. This may re-
B EXTERNAL SPEAKER SP-120 main connected at all times.

Designed for fixed station operétion. Styling and tone quali-
ty match the TR-9130 perfectly.

BC-1

SP-120

16
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CIRCUIT DESCRIPTION

Receiver Circuit Configuration

The front end employs a dual gate MQS FET
Q1:3SK76 and a helical resonator, L3. The first mixer
(Q2:35K74), followed by a 2-stage MCF (Monolithic
Crystal Filter) XF1, provides excellent two-signal characteri-
stics and high sensitivity.

The IF signal from the MCF is applied to both SSB and
FM circuits. The SSB signal, having passed through the NB
(Noise Blanker) D7, D8 gate and crystal filter XF2
(10H2.2SD) is amplified by IF amplifiers Q11 — Q13 and
demodulated into an audio signal by the product detector
D10 ~ D13.

In the NB circuit, the signal from the MCF XFl is
differential by Q3 and Q4 and is then applied to
the second mixer, Qb. The noise signal, converted to a
455kHz signal, is limited by D2, D3, two-stage amplified
by Q7, Q8 rectified by D4, D5, and operates the NB gate
through Q10, a switch transistor. Q9 is the N.B. AGC ampli-
fier. The NB on/off control is located on the front panel.

The AGC picks up the signal from the IF final stage
Q13, amplifies the signal by Q14, rectifies this by D14,
D15. Itis then DC amplified by Q15, and the AGC voltage is
applied to the three stages of IF amplifier Q11 - Q13:
3SK73 and the RF amplifier Q1: 3SK76. It is also used to
drive the meter. Q17 is the signal meter amplifier, Q18 is
the meter driver. The time constant is automatically select-
ed according to the mode by Q16, D16: FAST for CW and
SLOW for SSB.

The SSB squelch is a noise type utilizing an FM
squelch circuit. The SSB IF signal is picked up from the
AGC buffer amplifier Q14, amplified by Q19, and converted
to a 4b5kHz signal by Q20. This signal is applied to the FM
IF amplifier, effecting squelch on/off operation according to
the noise level component above the normal 3kHz limit
needed for voice communication in the same manner as the
FM squelch operates. Thus, in SSB mode, the FM F ampli-
fier is also operated by this signal. The squelch on/off timing
is controlled by Q29 — Q30 and C120. The scan stop signal
for both SSB and FM is sent to the microprocessor.

In the FM circuit, the signal, having passed through
the ceramic filter CFl CFW-455F (K/M type) or CFW-455E
(W/T type), is amplified by IF amplifiers Q21: TA7060,
Q22-23: 2SC1675(L), Limiter amplifiers Q24, 25:
2SC1675(L), then detected by ceramic discriminator
L30 and diodes D27, 28.

In all modes, the detected AF signal is amplified by
Q3b: 2SC181b(Y), passed through the active LPF
Q36: 2SC1815(Y) AF GAIN controlled, and power
amplified by Q38: MB3713 to drive the speaker.
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Fig. 1 MB3713 Equivalent circuit (RX unit Q38)

ltemn Rating

CFWA455E CFW455F
Nominal center frequency 455 kHz 455 kHz
6 dB bandwidth +7.5 kHz or more + 6 kHz or more
50 dB bandwidth +15kHz oriess | +£12.56 kHz or more
Ripple {(within 455 +5 kHz) 3 dBorless 3 dBorless
Loss 6 dB or less 6 dB or less
(Gv:if,:;?:tfgg aittfggakt:_?zr; 35 dB or more 35 dB or more
Input and output impedance 1.6 kQ 20k

(RX Unit : CF1)

Table 1. Ceramic filter (L72-0315-05) CFWA455F (K,M-type)
(L72-0316-05) CFWA55E (W, T-type)

Item

Rating

Nominal center frequency (fo)

10.695 MHz

Center frequency

Within fo +200 Hz at 6 dB

Pass bandwidth

2.2 kHzorless at 6 dB

Attenuation bandwidth

+1.5 kHzor less at 20 dB
+2.4 kHz or less at 60 dB

Ripple

Less than 2 dB

Loss

Less than 5 dB

Guaranteed attenuation

60 dB or more within +40 kHz

Input and output impedance

6008 +10%/15 pF +10%

Table 2. Crystal filter (L71-0215-05) 10H2.2SD

(RX Unit : XF2)
Item Rating
Nominal center frequency (fo) 10.695 MHz

Pass bandwidth

+7.5 kHz or more at 3 dB

Attenuation bandwidth

+25 kHz or less at 40 dB
+45 kHz or less at 60 dB

Guaranteed attenuation

1. 70 dB or more within +1 MHz

2. Spurious level = 40 dB or more
at fo ~ fo + 500 kHz

3. Spurious level = 80 dB or more
atfo — (910 kHz + 10 kHz)

Ripple 1.0dB orless
Loss 1.5dB orless
Impedance 3 kQ/0 pF
Table 3. MCF (L71-0216-05)
(RX Unit : XF1)
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CIRCUIT DESCRIPTION

Transmitter Circuit Configuration

The signal from the microphone is amplified by
Q1: 2SC2240(GR) which is common to both SSB and FM
circuits. The SSB signal is fed to the RX unit, where it first
passes through the SSB MIC GAIN trimmer VR5 is two-
stage amplified by Q39 - 40: 2SC1815(Y), and then enters
the balanced modulator D39 ~ D42 together with the
carrier (10.695MHz) amplified by Q41. The modulator is
balanced by VR7 and TC2, for minimum unwanted carrier in
SSB. The resulting DSB signal from the modulator is buffer
amplifier by Q42: 2SK61(GR) and is converted to an SSB
signal after passing through the crystal filter. After one
stage of amplification by Q44, this is applied to the trans-
mitter balanced mixer Q5 — 6: 2SK61(GR) on the TX unit.

In the FM mode, the audio signal from the first mic
amplifier Q1 is limiter-amplified by Q2: TA7061AP, then
directly modulates the crystal oscillator (L2) output at
10.695 MHz Q3 is the Oscillator, and Q4 an emitter
follower. Audio is applied to varactor diode D1: 152208.
The subsequent circuit configuration is common in all
modes. The signal, having passed through the TX mixer
Q5. Q6 is band-pass filtered to remove the unwanted
spurious signal component.

The BPF is tuned by varactor diodes D3 ~ D6,
controlled by the PLL (phase-locked loop) VCO (voltage-
controlled oscillator) correction voltage. The BPF output is
amplified by Q7: 3SK74(L) (also tuned from the PLL by D7),
and drives the final unit via Q8: 2SC2538. D8 provides
bias stabilization for Q8.

The ALC samples the signal output from the driver Q8.
This is rectified by diodes D9, D10 and amplified by
Q9: 2SC2603(E), and applied to both the second gate of
the predriver Q7 and IF amplifier Q44. The source voltage
of predriver Q7 is controlled for HI/LOW power switching
and protection operation in FM/CW mode.

For CW keying, the B + line to the transmitter balanced
mixer is controlled through predriver Q21, which is
controlled by switching Q20: 2SA1015(Y). CW break-in s
performed by Q19 ~ Q16. At key-down, Q19 turns on 10
charge C79, which holds Q18 on (delay adjustment is VR7).
Q18 then controls Q16, which switches the ST (PTT) line to
ground, turning on the transmitter.

The signal, having entered the final unit, is power
amplified by the power module M57727 and delivered to
the antenna through the TX antenna switch diode
D1: MI402 LPF {low pass filter) and protector directional
coupler. The M57727 provides stable characteristics due
to controlled power and idle current, IMD (intermodulation
distortion) and f-characteristic.

Item Symbol Te(°C) Rated value
Operating voltage Vcce 25 17V
Current consumption Icc 25 10A
Operating case temperature| Tc(op) - -30 ~ +110°C
Storage temperature Tstg - -40 ~ +110°C
Base bias voltage VBB 25 10V

Table 4. Power module M57727 (V30-1239-86)

3%

TE i

1: INPUT
2: Veel

3: BIAS
4: Vce2

5: QUTPUT
6: GND

Fig. 2 Power module M57727 Equivalent circuit

PLL Circuit (X50-1860-00)

Fig. 3 shows the basic configuration of the PLL circuit.
The signal generated by the VCO (Q9: 2SK19 (GR)), after
passing through the buffer amplifiers Q10: 25C1923(0)
and Q11: 2SK61(GRY), is mixed with the HET (heterodyne)
signal by Q12: 2SC1923(0) where it is converted to a 55
to 9.49 MHz (KM), 7.49 MHz (W,T) signal. This signal is
amplified by Q3 — 05: 2SC1675(L) and applied to Q6:
TC9125BP. IC Q6 functions as a phase comparator,
frequency-divider, and program counter. It compares the
phase of the data {1 Mz, 100 kHz, 10 kHz) from the control
unit with the phase of the 10 kHz reference signal obtained
by dividing down the 9 MHz crystal oscillator. Any error
from the reference is output from Q6 as a correction voltage
for the VCO. This voltage, having passed the active low-
pass filters Q7 and Q8, is applied to the VCO varactor diode
to control the VCO Q8.

The 14.2 MHz component of the VCO HET signal is
generated by the crystal oscillator Q1: 25C1675(L) and the
signal is multiplied to 127.8 MHz by D2: 15589 and input
to the mixer Q2: 2SC1923(0).

The frequency of the crystal oscillator is controlled by
D1: 1SV54GC. A DC signal corresponding to the O to 9.9
kHz signal from the control unit (X63-1210-1 1/62) is
applied to this diode to vary the frequency in the 0 — 3.9 kHz
range. The frequency shift in each mode is performed by the
microprocessor, the output being fLse + 3.0 kHz for fuss, and
fLsB + 1.5 kHz for fFm.
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SW
Q12,13
25C1815(Y) x 2
AMP
aa TX.RX
3sK74 MIX
L.P.F. F. CONT (L
Q7,8 D1
2S5C2240(GR) x 2 1SV50S AMP
a1
Q6 TC9125BP 25K61
r 1 (GR)
|
¥ P/D l AMP AMP BUFF MiX
l s | I as Q4 Q3 Q2
SIVID P.C 25C1675 2SC1675) 25C1675 |L.P.F| 2SC192
ﬂl I | (L) (L) (L) (0)
O9MHz
e —— = — 5.5~7.49MHz W, T H
5.5~9.49MHz KM gsc
RIT sSW F. CONT X9
L3 Q1
o1 25C1675 b2
Q16~19 1SV54GC 15599
1a.2mHz \_{Y
10~ 1MHz DIGIT DATA
0~9.9kHz DATA
Fig. 3 PLL unit Block diagram
100KHz
Rf Tristate buffer
rence| R -
xT G - Reference frequency divider [ e | Do-1
select S
— S 63 Do-2
XT
RY w )LD
v T v
PIN O O;roqramml.ble coumelr ) . Pout
' ] R
i i . | Control
T Gt T
AP I AL B teall Bl e €9 Pout -1
latch latch | latch | latch latch 0) PouT-2
OTRRAT
‘ N 549 550 551
USB 99 99
CW 0Q 00 00
P e FM
(—1.5kHz) 00 00 00
Load
select
= LSB
(—3kHz)
4 5)—{(6)—(7)—(8 1 00 00 00
LOAD A B C D GND VoD
Fig. 4 TC9125BP Block diagram Fig.5 0.0 ~ 9.9 kHz frequency changing
K.M type fvco fir fHET fHET/9 N
usBe/CW 133.3065MHz ~ 137.3064MHz 55 MHz ~ 9.49MHz 127.8065MHz ~ 127.8164MHz |14.200722MHz ~ 14.201822MHz 550 ~ 949
FM 133.305 MHz ~ 137.305 MHz 5.49MHz ~ 9.48MHz 127.8065MHz ~ 127.8164MHz |14.200722MHz ~ 14.201822MHz 549 ~ 948
LSB 133.3035MHz ~ 133.3035MHz 54 MHz ~ 9.48MHz 127.8065MHz ~ 127.8164MHz |14.200722MHz ~ 14.201822MHz 549 ~ 948
W.T type fvco fie fHET fHET/9 N
USB/CW 133.3065MHz ~ 135.3064MH:z 5.5 MHz ~ 7.49MHz 127.8065MHz ~ 127.8164MHz [14.200722MHz ~ 14.201822MHz 550 ~ 749
FM 133.305 MHz ~135.304 MHz 5.49MHz ~ 7.48MHz 127.8065MHz ~ 127.8164MHz [14.200722MHz ~ 14.201822MHz 549 ~ 748
LSB 133.3035MHz ~ 135.3034MHz 5.49MHz ~ 7.48MHz 127.8065MHz ~ 127.8164MHz |14.200722MHz ~ 14.201822MHz 6549 ~ 748
Table 5. PLL frequency configuration
4
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_— N
Control Circuit (X53-1210-11/62) Data from the E- and F- ports (pins 12 - 16) sequential-
® Indicator ly switch the display through Q22 - 26: 2SC1959(Y), light-
The indicator is a dynamic 5-digit LED display. ing the display. Control of the 100 Hz and 1 MHz digit
The D-port {pins 8-11) BCD data from the microprocessor decimals from the C3-port (pin 5) and F2-port {pin 18) 15
Q12 is converted to 7-segment data by decoder driver performed by Q20/28: 2SA1015(Y) and Q21/27:
Q11: SN74LS247N, which drives Q13 - 19: 2SA1115. 2SC1815(Y).
’— —————— ——Jb————-————————————j
: sw BZ OSC oA I
CONVERTER SV AVR
g;wn_"“ ascrgsain)| |2sc1eisev) I :
. Q1o
""""""""" MN1201A I
H
G 3LATCH I
A v Vee '
H gl Q2
y H H KPD650C-135 l '
ol RESET SW I
: : : ae l
......... 254101 |
pec orIveR \(\7! l
: an
SN74LS247N l
|
J DRIVER 5V AVR '
~ Q13~19: 2SA1115(€E)
~ ascrosarn ||920: 28 : 2SO Lo ramosn :
—————f —_——,— ———— e e e — =
A CONTROL UNIT (X53-1210-11/62)
DISPLAY

_
l ' ' I . D101

- (SKL-2504K)

LU N

Fig. 6 Control unit Block diagram

Y 113)0uTPUT
— o
INPUT «7' - OUTPUTS
D i A
LD u Ve f Q b [4 d t\
t
INPUT (1) { ‘2’3"""” 16 15 14 13 12 11 10 9

B——:D ; Py l l—i
it 1 \—! | L_—‘
leUTc(z—)- || (n):)u'PUY
:E>L f ¢ a b ¢ d e

INPUT (6} 1
o —~{>vL . wor guteyt c LT P80 FBI D s |
B81I/RBO (4} (9 1OUTPUT I I T |
INPUT OR — .
RIPPLE BLANKING 1 1 2 7 8
OUTPUT
. [T 6 C_ LAMP R8 RE 0 A GND
L OuTRUT S——y—  TEST OUTPUT INPUT “—y—
u| 1 INPUTS INPUTS
t3)
LAMP TEST
2 — .
- Fig. 8 SN74LS247N
R8 {5 |
RIPPLE BLAINKING '— “‘)?JYPUY
INPUT -—:I

-~ Fig. 7 SN74LS247N
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e PLL Data Output

PLL data {3-digit: MHz, 100 kHz, 10 kHz) is dynamically
out put from the microprocessor HO-H3 and I/O port. The 1
kHz/100 Hz data i1s applied from GO-G3 and FO/E3
ports to the dual latch Q10: MN1201A and converted to
a DC voltage (HCV) associated with the D/A converter
made up of fixed resistors (R49-R57).

PIN PIN
No.1 No.16

d Dpt Op.2 Dp. 3 Dp. 4
D1 D2 D3 D4 D5
Pin No. Address Pin No. Address
1 D5 Cathode 9 g Anode
2 D4, Dp4 Cathode 10 b Anode
3 D3, Dp3 Cathode 11 a Anode
4 D2, Dp2 Cathode 12 f Anode
5 D1, Dp1 Cathode 13 Dp4 Anode
6 e Anode 14 Dp3 Anode
7 d Anode 15 Dp2 Anode
8 ¢ Anode 16 Dp1 Anode
PN 6 (L " 134¢ 0 8 7
J

Fig. 10 MN1201A block diagram

o Reset Circuit

Lambda diode D7 {(MA522(Q)) is used to detect the
power supply voltage: when the power supply voltage
exceeds the valley voltage {about 3.5 V) of the lambda diode,
the diode is OFF and Q6 (2SA1015(Y) s ON so that an "L”
level signal is applied to the reset terminal (pin 7) of the
microprocessor to reset it.

29 Power supply voltage 5V

Valley voltage

e
Iy

YYYY tyyydey tyy¥yYYy :1:::::'1}1:.

ov
Q6 emitter voltage (Micro- 5V
processor Pin 7)  yalley voltage —-—- -~ -——

) 8 ) 4
-1 4 3 2
Fig.9 5 digit LED SL-2504K
Symbol Pin Description
INV ~ IN4 Input 4-bit input terminal

Output terminal for data latched

AO1 ~ AD4 | Output by clock pulse CKA

Output terminal for data latched

BO1 ~ BO4 ) Output by clock puise CKB

Clock signal terminal for latching
4-bit input signal in 4-bit flip flop A.

CKA Clack A Input signal is latched at the rising of
clock signal
Clock signal terminal for latching
CKB Clock B 4-bit input signal in 4-bit flip flop B.

Input signal is latched at the rising of
clock signal.

Table 6. Terminals of the MN1201A

ov )

Reset

Fig. 11-A Reset timing

T

Current

——= Voltage
Valley voltage

Fig. 11-B Lambda diode characteristics




CIRCUIT DESCRIPTION

@ Switch Circuits

The individual switch circuits perform their functions by
the output from the microprocessor E- and F-ports {pins
12 — 16) and B-port {pins 37 — 40) for input. Diodes
(1S1555) are provided where necessary for isolation.

The pulsed output from the E- and F-port is shut off
by Q29 — Q33 (2SA1115(Y)) during transmission, thereby
improving the S/N ratio during transmit.

@ Power Supply for the Control Circuit

There are three power supply circuits incorporated in
the control unit: one for the LED display {5V}, consisting of
Q9 (uPC78MOG5H); one for back-up, consisting of Q1
(25C1815(Y)}; and one for the microprocessor, consisting
of QB (2SC496(Y)).

When power is fed to the power connector with the
power switch OFF, the back-up power supply operates to
maintain the microprocessor memory. At this time, all ports
are at the "L” level and the power consumption is minimum.
When the power switch is ON, the other power supply
circuits operate and the back-up power supply is turned off
by the control signal from the microprocessor.

® Encoder and UP/DOWN Inputs
Fig. 12 shows the output signal from the encoder (50
steps per rotation). This signal is used to discriminate UP

TR-9130

/ Stop point of clicks \
vy v Y Y
| | : {
\ —t I e
UP Clock signal ! I
{Clockwise
direction) )
UP/DOWN signal
( !
T e R
DOWN Clock signal . i : ‘
{Counter clockwise |
directi
irection) UP/DOWN signal l
. | i
Fig. 12
Terminal
9_ ] symbols
— * —0 Veo N
- —O CLOCK output C
AMP
Sepsor - —O U/D output —— U
unit
[ - -0 GND G

Fig. 13 Rotary encoder {W02-0308-05)

® Tone Oscillator Circuit
When the output for the microprocessor tone oscitlator

and DOWN counts within the microprocessor. The UP is H level, Q7 (2SC1815(Y)) is energized, aliowing a current
counts starts when U/D is H level at the down edge of the to flow into the piszo-electric buzzer oscillator, Q8
clock signal, and the DOWN count when U/D is L level. (25C1815(Y)), producing a tone.
Ter- . Ter- .
n?\;r;al Tir:‘;r;al gl‘gp:;l 2:‘9‘2:: Description Pulse n:\;r;al Ti;r:_:r;a' é?;:atl g:gr‘:;lt Description Pulse
1 cL1 Clock signal 400 kHz 21 Vcee 5V Power
2 PCO O TX detection (When RX, it is L and when 22 PGO o} O
TX,itis H) 23 PG1 O {D — A convergence) O
3 PCH [} BACK UP detection {Normally H. When 24 PG2 @] BCD DATA output for MN1201 O
B.U, itis L) 25 PG3 O o
4 PC2 @] SQ dgtgctlon {(Normally L. When FM SQ 26 PHO 0] PLL unit TC9125BP pulse (@]
MIN, itis H) 27 | P © || DATA (Normally L. The puise ©
5 PC3 O | DOT output for 100 Hz Lights when H 28 PH2 O . O
DATA is output only when the
- and goes out when L. 29 PH3 o frequency is changed. o
6 INT Normally H 30 P10 O
7 RES @] When H — L, reset. 31 P11 O | TXinhibited Normaily L
8 PDO O @) 32 P12 O Normally L. When FM TX, it is H.
g9 PD1 O . O 33 PAO @) Rotary encoder CLOCK signal input
10 | PD2 o |[BCD DATA output for indication o[ 2| pPa1| o Rotary encoder UP/DOWN signal input
1 PD3 Q @) 35 PA2 O MIC UP input Normally L and when UP,
12 PEO @) 1 MHz digit pulse . O itis H.
L. Matrix output
13 PE1 O | 100 kHz digit pulse | . o @) 36 PA3 O MIC DOWN Normally L and When
14 | PE2 o |10 kHz digit puise '”_c: mbination o DOWN, itis H.
15 | PE3 O |1 kHz digit pulse x:seBp'l;Z:;a"d o | 37| eBO | © o
16 PFO e} 100 Hz digit pulse ) e} 38 PB1 e} Matrix input in combination O
17 PF1 O | In normal! operation, it is H. in BACK UP 39 PB2 0] with EO - FO. o
operation, itis L. 40 PB3 (@] O
18 PF2 O | DOT output for MHz 41 Vss Ground
19 PF3 O | The buzzer sounds when it is H. 42 CLO CLOCK signal 400 kHz
20 TEST Normally 5V

Table 7 4«PD650C-135 terminal function
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CAPACITORS

PARTS LIST

@ Rating voltage

CC 5 H 1H 220 J an [ j I
-5 e =57 - - - ° wor ~ . , Y.
T2 3 a4 s s el Al lelplE|F GlH] K Y
1 Type ceramic, electrolytic. etc 4 = Voltage rating word Ll Il ‘
7 - Shape round. square. etc 5 = Value - <l u 7
3 Ternp coethicient 6 = Tolerance 0 1.0 .I.ZJ 1.6 200 23 31;’ 400 50 6.3 8.0 1 ]
@ Tomperature coefficient Pl w sl w | stas w0 0|68k
swod | € J L | P RS TT 2 [0 |15 |60 [0 [0 |3 w0 w0 [ 60 K0 -
Color # Black | Red |Orange|Yellow |Green | Blue | Violet 3 oo [12%0 1600 12“)0 20 13150 ‘\_4000 ‘5006HP6366 m'8000 ]
I \ |
ppm C 0 80 150 220 330 470 750 ®c
it !
cCas apactior value 103 0.01-F
2nd Word G H J K I .. 010 IpF
i o Color ¥ ) 220 22pF
ppm ©30| 60| 120 - 250} - 500 100 10pk [ \
- 1st number | Multiplher
Example CC45TH 470 ¢ 60ppm : 101 100pt 2nd number
@ Tolerance | 102 1000pF 0.001.F
Cord ( D G J K M X Z P No cord Less than 10 pF
% 025 ~05] r2| +5| 10| v20| 40| - 80| 100 MA€10.F 10 - 50 Cord B C D ¥ G
Le .
20| 20| 0| g 474F 10 - 75 ipF) <01 |-0.25 05| 1 2
o e Resistors not listed in this parts list are
Symbal Destunation o 3
= xl : UsA e standard, fixed carbon composition, Abbreviaton Abbreviation
w Caeoe 1/4W or 1/8W. Cap Capacitor ML ! Myiar
1 e tain The resistance values, in ohms, are indi- c Ceramic S Styren
X Lrerienal kot cated on the schematic diagram. £ Electrolytic 1 . Tantalum
MC Mica ]
N New parts
* Please note that these parts are sometimes not in stock and it take
SEMICONDUCTOR much time to deliver
Name Re- Part No. Name Re- Part No.
marks marks
Diode 1N60 V11-0051-05 2SA1115(E) Vv01-1115-16
151555 V11-0076-05 2SA1115(D.E) V01-1115-36
152588 V11-0414-05
15599 V11-1277-86 2SC4961(Y) Vv03-0336-05
ITT410 V11-7761-86 2SC945(Q) Vv03-0293-05
MA522 (R) V11-1173-46 2SC1675(L) V03-1675-06
MI303 V11-5273-66 2SC1775(E) Vv03-1775-06
MI402 V11-56260-16 2SC1815(Y) v03-1815-06
u158 V11-6460-26 25C1923(0) v03-1923-06
2SC1959(Y) V03-1959-06
Varistor 151212 V11-1262-06 25C2240(GR) V03-2240-06
vD1223 V11-1262-46 2S5C2458(Y) V03-2458-06
25C2538-22-A V03-2538-16
Vari-cap 152208 V11-0317-05 25C2603(D.E) V03-2603-16
1SV50S V11-1260-36 25C2785(J,H) V03-2785-40
1SVv54-GC V11-4173-46 2SC2787(L) Vv03-2787-16
LED PR5532K V11-7272-36 FET 2SK19(GR) TR10-5 Vv09-1001-16
PY5532K Vi1-7272-46 2SK30A(GR) Vv09-0060-05
S1.-2504K V11-6178-36 2SK30A(0) V09-0056-05
SLP-1448 V11-6172-56 2SK61{GR) Vv09-1014-06
SLP-2448 V11-6172-66
3SK73(GR) Vv09-1002-46
Zener Diode X2-057 V11-4176-76 3SK74(L) V09-1002-56
XZ-060 Vv11-4101-20 3SK76-0 Vv09-1012-16
XZ-070 V11-4161-96
IC AFGO5F1750A2 V30-1141-26
TR 2SA1012(Y,0) Vv01-1012-36 MB3713 V30-1233-16
2SA1015(Y) V01-1015-06 MN1201A Vv30-1008-66
2SA1115(D) Vv01-1115-26
8
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TR-9190

Name mF;?;(s Part No. Part No m’:{(s
NJM78LOSA V30-1149-06 F15-0635-04 ¥
F20-0516-05
SN74LS247N V30-1030-56 F29-0014-05
F29-0409-04 *
TA7060P V30-0087-05
TA7061AP V30-0039-05 G02-0505-05
TC91258P V30-1232-26 G13-0608-04
G13 0656-04 N
uPC78MO5H V30-0680-10
#PC78MOBH V30-1222-16 HO1-4414-03 N
HO1-4415-03 N
Microprocessor . uPD650C-135 V30-1228-36 H10-2501-03
| H10-2528-32
Power Module M57727 , V30-1239-86 H25-0049-03
! 1 H25-0077-03
GENERAL H25-0079-04
Re. " . . H25-0103-04
Part No marks ! Description Q'ty H25-0106-04
A01-0924-03 Case (upper) 1 JO2-0069-05
A01-0925-02 Case (lower)} 1 J02-0416-04
A13 0612-02 Angle ass’y {right) 1 J21-2754-04 N
A13-0613-02 Angle ass'y {left) 1 J25-2716-24 *
A13-0614-04 Angle (top) 1 J25-3099-04 N *
A20-2445 13 N Panel 1 J25-3100-04 N *
J25-3104-04 N
BO1 0647-02 N Panel escutcheon K.WM 1 J32-0198-14
B801-0648-02 N Panel escutcheon T 1 J42-0409-04
B03-0613-14 Switch mask (B) M, NB, A/B,RIT 4 J61-0019-05
BO3 0518-04 Switch mask MHz, DS, MS, MR a
B05-0713-04 " Grill cloth, case (upper) 1 K21-0749-03
B05-0714-04 SP gnill cloth 1 K21-0750 04
B05-0723 04 N Gnill cloth, case (lower] 1 K23-0727-04
B07-0621-03 Side escutcheon 2 K23 0729-04
B10-0640-04 Front glass 1 K23-0733-04
B30-0821-05 Meter lamp 8V, 70 mA 1 K23-0742-04
B31-0631-06 | Meter 1 K27-0408-04
B40-2610 04 N Modet name plate K 1 K27-0409-04
B40-2611.-04 N Model name plate T 1 K27-0416-05
B40-2612-04 N Model name plate WwW.M 1 K27-0425-05
B46-0058-10 ‘ Warranty card K 1 K27-0430-04
B50-3964-00 N j Instruction manual K 1 K29-0762-04 N
B50-3965-00 N l Instruction manual T 1 !
B50-3966-00 N Instruction manual w 1 N09-0256-05
B50-3983-00 N Instruction manual M 1 N13-0307-14
N14-0512-05
E06-0651-05 6P metal socket MiIC 1 N30 2004-46
EQ7-0651-05 6P metal consent MIC 1 N30-2604-46
E09-0471 05 4P plug (accessory) 1 N30-3006-46
E12 0001 16 Phone plug (accessory) 1 N32-3005-46
E12 0401 156 STBY plug {accessory) 1 N32-3006-46
E23 0015-04 Earth lug (LED) 2 N33-2606-45
E29 0412-05 1P connector (male) 1 N33-3006-45
E29-0413-05 1P connector (female) 1 N35-3004-46
E30-1709-05 N DC cord ass’y 7A 1 N35-3006-46
£31-2140-05 N % | Connector with lead SP 1 N87-3006-46
E91-0302-05 N Battery snap (accessory) 1 N89-3005-46
F05-7025-05 Fuse (7A) 2 RO1-4411 05 N
F10-1206-04 Earth plate Drive 1 R05-3412-05
F15-0622 04 Shadow mask (meter) 1 R19-3406-05
F15-0627 04 [ Stadow mask (LED) 1 RS14AB3A121J

* Carton {inside}
Carton (inside) T

Description

Q'ty

Meter shadow mask

i Insulating sheet {Q101)

Shoulder washer (Q101)
Insulating cushion {LED)

Knob fixed spring RIT, SQL
Cushion (upper case)
Battery cushion (accessory)

K.wW.M

Styrene foam cushion

Styrene foam cushion
Accessory bag

Protective bag Battery holder

Protective bag MIC
Protective bag Cord

| Protective bag TR-9130

Rubber foot

Foot (accessory)

Battery holder {accessory)

P.C. board SCAN

P.C. board MODE

P.C. board M. CH, MS

P.C.board SQL, H/LOW, TX OFFSET
Hexergon boss

Knob bush

Vinyl tie

Main knob

Knob (C) RF GAIN

Knob (A} MODE, M. CH
Knob (D) RIT, SQL

Knob (E) TX OFFSET

Knob VOL

Push knob (A) M, NB, A/B.RIT
Push knob (B) SCAN, HOLD
Push knob DS, MR, MS
Push knob (F) REV

Push knob TONE

Knob HI/LOW

Screw, earth
Ornamental nut VOL
Nut

Round screw MS
Round screw

Round screw Tr
Flat screw

Flat screw

Round flat screw SP
Round flat screw
Bind screw

. Bind screw

Tap tight screw
Bind tap tight, Earth lug

Pot. 50K (B) with SW. SQL, H/L VR102
Pot. 10K (K) with SW.VOL VR101

Pot. 10K {B)x 2 RF, RIT, VR103.104
MF 1202 1W,R103

—_ -,
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IR-J100

PARTS LIST

Part No ‘mRacrl_tsi Description Q'ty
S01-2421.05 Rotary switch MODE 1
S01:.2430-15 Rotary switch M. CH 1
S01-1421-05 Rotary switch TX OFFSET 1
S40-1401 05 Push switch MS 1
$40-2403-0% Push switch TONE K.TM 1
$40 2406 05 Push switch TONE w 1
$40-2417-05 Push siwtch MR 1
$50 1406 05 Tact switch MIC 2
S59 1405 05 Key board switch SCAN, HOLD 2
TO7 0216 05 Speaker 1
191-0311-05 Microphone T 1
791-0313-05 Microphone K.W.M 1
W02 030805 | Rotary encoder 1
X411400 11 | N Swatchunit 1
X41-1440 00 PN Mounting bracket assy 1
X45 124011 ' N Fnalunit 1
X47 1090 11 N Drwve nme K.M 1
X47-1090 61 N Orive it wW.T 1
X50-1860-00 N PLL unmit 1
X50-1870-11 N CAR unit K.M 1
X50-1870-51 N CAR unit T 1
X50-1870-61 N CAR unit w 1
X53-1210-11 N Control unit K.M 1
X53 1210 82 N Control unit WT 1
X55 1320 00 N RX unit W.T 1
X565 1320 11 N RX unit KM | 1

A
Part Na Wﬁ“_f“ Deascriphian Ref No Q'ty
SWITCH UNIT (X41-1400-11)

CK45F1H1032 C 0.01 C1 1
£23-0047-04 ‘ Square terminal 1
£40 0373.05 | Mini connect wafer 3P 1
E£40.0673-05 ! Mini canmect wafer 6P 1
£40 077305 Mini connect water 7P 1
F40 1273.0% Mini connect water 12P 1
N30 2604 46 Round screw 1
R92. 0150 05 ‘ Short jumper 2
S40-1403 15 | Push switch M.SHIFT/ S5 1

REV 1
S40 1404 15 Push switch DS S6
S40-2404 05 Push switch A/B, RIT S3.,4 2
S40-2405 05 Push switch NB S2 1
S40-2409 15 Push switch M S 1

FINAL UNIT (X45-1240-11)

CC45CHIHO10C

1pF C5

Part No

CC45SL2H101J
CC45SL2H1204
CC45SL2H220J
CCA45SL2H330J
CC45SL2H390J

CEOAW1A221M
CEO04W1C220M

CEO4W1H3R3M

CK45B1H102K

CS15E1E010M
CS15E1VR47M

C90-0817-05

E04-0152-05
E06-0252-05
£08-0304-05
£08-0471-05
£11-0405-05
£11-0406-05
E11.0409.05
E23-0047-04
E23-0401-05
E40-0373-05
E40-0673-05

FO1-0775-05

1.33-0649-05
L34-0692-05
1L34-0742-05
L34-0887-05
L.34-0908-05
L.34-1020-0%
L40-1001 03

N09-0256-95
N30-2606-46
N35-3006-46
N35-3008-46

R12-0424-05

R12.4411.05
R12-5410-05

RCO5GF2H181J

R92 0150-05

DRIVE UNIT (X47-1090-XX) 11: K/M, 61: W/T

marks

i

Re

Description
C 100pF 500V Cc3
C 12pF 500V c10
C 22pF 500V Cc9
C 33pF 500V ca
C  39pF 500V c6
E 220 10V C26
E 22 16V C24.28
E 33 50V ci18
C 0.001
29.30,32
T 1 25V C13
T 047 35V c21
E 1000 16V (small) C23
UHF type receptacie ‘
2P square socket
Power jack Buck-up i
4P socket AUX
KEY jack
STBY jack
Earphone jack
Square terminal
Roundterminal
Mini connect wafer 3P
Mini connect wafer 6P
Heat sink :
Choke coil LS
VHF coil 54T L3
Coil  3w5T L4.6
VHF coil  5.3T L7
Coil L2
Coil 3¢3.5T L1
Ferri-inductor 10uH L8
Gnd screw
Round screw Back up
Bind screw PC board
Bind screw Power module
|
Trim. pot 10082 VR3
(2 terminal)
Trim. pot 50k 2 VRZ
. Trim. pot 100k 2 VR1

i
!Solid 18082 1/2wW R1
\
f

Short jurmper

¢

Ref No Q'ty

C11.12,14.1517,
19,20,22,25,27,

—_ = 2 - o,

12

PP N U

_- = N =

NO N —

iC E c8 1 C05 0031 15 Ceramic trimmer 10pF TC2.3 2
CCASCHIHO20C ?C 2p C05 0062 05 Ceramic trimmer 6pF TC1 1
CC45CH1H3304 ‘C 33pF ci16 ‘ 1
CC453‘L1 H101J g ;O?:DF S00V g?] i 1 CCA5CHTHO30C c 3pF . .
CCASSL2HD70D P CC45CHIHORSC|  C  0.5pF C41.44 2
CC45S12H100D C 10pf 1

500V c7 L

10



TR-9150
PARTS LIST

)

Part No. mz‘;"“s Description : Ref. No. Q'ty Part No ]mz"'i(sl Description Ref No. Q'ty
CC45CH1H080D C 8pF 1C38 1 L40-1001-01 'Ferri-inductor 10uH L8,9.19 3
CC45CH1H100D C 10pF C23.57.63 3 ‘ (small)

CC45CH1H220J C 22pF 1C27.28.48 ' 3 L40-1001-03 Ferri-inductor 10uH L1016 2
CCA5CH1H390J ‘C  39pF 1 C26 i1 L40-1011-03 Ferri-inductor 100uH 21 1
CCA5TH1H040C C 4pF C39.,46 2 L40-1021-03 ' Ferri-inductor 1mH L4 1
CC45TH1HO50C C 5pF C40.42 43 '3 L40-1092-14 i N Ferri-inductor 1xH L7 1
CC45TH1HO60D C 6pF ca7 1 L40-1541-27 Ferri-inductor 150mH | L1 )
CC45THT1H100D (o} 10pF C35,36 C 2 L40-4711.03 Ferri-inductor 470uH L5 1
CC45UJ1H020C C 2pF ci9 1 L40-6825-04 Ferri-inductor 6.8mH L22 1
CC45UJ1H120D .C 12pF c18 1
CC45SL1H101J .C  100pF c10 1 L77-0859-05 Crystai 10.695MHz L2 1
CCA5SL1H221J 'C  220pF €20,21 2
. N30-3006-46 Round screw 2
CE04W1A221M E 220 10V C76 1 :
CE04W1A470M ‘E 47 10V Cc4,7,11,16,72 ' 5 R12-0427-05 Trim. pot 5000 VR2 I
CEO4W1C101M E 100 16V C70.82.87 i3 R12-1403-05 Trim.pot k2 VR6 1
CEOQ4W1C220M E 22 16V C86 1 R12-1417-05 Trim. pot 3k VR3 1
CEQO4W1E4R7M E 4.7 25V C5.15 ‘2 R12-2410-05 Trim. pot 5k VR1 1
CEQ4W1HO10M E 1 50V C3.6,12 i 3 | |R12-3437-05 Trim. pot  33kQ VR5 "1
CEO4W1TH3R3M ‘E 33 50V 1 C79 1 R12-5411-05 Trim.pat 100k VR4 1
1 R12-7404.05 Trim. pot 500k VR7 1
CK45B1H102K c 0.001 C2.8,17,29-33, 25
. 49,51-53,56.58, RCOSGF2H2R2J| iSolid 220 1/2w R47 1
59,65—69,77,78, i
‘ 80,8485 R92-0150-05 ‘Short jumper 9
CK45B1H222K C  0.0022 c83 1
CK45B1H471K IC  470pF Cc2s L Y N S l
CkasBiH103z | |C 001 €24.34455460, 7 PLL UNIT (X50-1860-00)
89,90 L
| . C05-.0308-05 |  |Ceramic trimmer 4pF |TC2 1
CQ92M1H103K ML 001 c13 R C05-0067-05 Ceramic trimmer 25pF |TC1 1
CQ92MIH332K | | ML 00033 ' co B
CQ92M1H333K ML 0033 c14 1 CC45PH1HO70D C 7pF C39 1
‘ ‘ ' ! CC45CH1HO010C C 1pF c5 1
CS15E1C1R5M T 15 16V - €81 ' CC45CH1HO030C C  3pF Ca4 1
CS15E1VRATM T 047 35V | C64 1 CCA45CH1H040C C 4pF 1C4,46 2
CC45CH1HORSC C 0.5pF 1C12,13 2
C90-0804-05 Cap. 0.001 C55,60 i 2 }|ccascHIHO60D C 6pF C41,59 2
C90-0820-05 E 470 16V {small}) | C71 ‘ 1 CC45CHTHO70D C 7pF c1a 1
€91-0131-05 C 0.01(SP) C1,22,73.73.88 | 5 ||ccascH1H080D C 8pF Cc15 1
€91-0456-05 C 0.047 (SP) c37 1 CC45CH1H100D C 10pF C16,50 2
€91-0467-05 'C  0.022 (SP) 50,75 2 CC45CH1H101J C 100pF C9.10 2
CC45CH1H150J C 15pF C43 1
£04-0154-05 Coax. connector 1 CCASCH1H220J C 22pF C3.11.49 3
E23-0046-04 Square terminal . 2 | |ccasCH1H330J C 33pF C24.25 2
E40-0273-05 Mini connect wafer 2P 1 | lccascH1Hs604 C 56pF cé 1
E40-0373-05 Mini connect wafer 3P 1 CC45SL1H101J C 100pF C19.21 2
E40-0473-05 Mini connect wafer 4P 1
E40-0573-05 Mini connect wafer 5P 1 CEO4W1A101M E 100 10V cas 1
EA40-0873-05 Mini connect wafer 8P 2 CEQAW1A470M E 47 10V C7,22.61 3
E40-0973-05 Mini connect wafer 9P 1 CEO4W1C100M E 10 16V C1753 2
CEO4W1E4R7M E 47 25V C51 1
F20-0516-05 Insulating sheet 2 CEO4W1HO10M E 1 50V c38 1
F29-0014-05 Shoulder washer Q10 1
CKA45B1H102K c 0.001 C26-29,36,47, 9
L15-0016-05 Low frequency choke L20 1 48,5457
L31-0180-05 Tuning coil L12 1 CK45B1H103K c o0.01 C2,8,30,31,52, 10
L31-0267-05 ' Tuning coil L13.14 2 55.56,58,62.63
L31-0313-05 Tuning coit | L6 1
L33-0615-05 Choke coil  15uH L3 1 CQ92M1H223K ML 0.022 C20.32 2
L34-0452-05 VHF coil  3¢6T L17 1 CQ92M1H473K ML 0.047 Cc35 1
L34-0691-05 VHF coil  5¢5T L18 1
L34-0886-05 Tuning coil 55T L1 1 CS15E1A2R2M T 22 10v C33.34 2
L34-1043-05 N | VHF coil 55T L15 1 CS15E1VR47TM T 047 35v c1 1

1"




IR-9150
PARTS LIST

Part No ,“F:ks Description Ref. No. Q'ty Part No !mze,ks Description Ref No Qty
€91-0457-05 ! C 0.02 (SP) C18,23.37.60 4 CE04W1C331M E 330 16V Ci 1
i CEO4W1C470M E 47 16V C4.,6 2
E23-0046-04 Square terminal 3
E40-0473-05 Mini connect wafer 4P 1 CK45F1H103Z c oo C5,13.15 3
E40-0673-05 ‘ Mini connect wafer 6P 1
E40-0873-05 i Mini connect wafer BP 1 CQ92M1H223K ML 0.022 \ cn 1
L32-0624-05 0SC coil VCO L13 1 £23-0047-04 Square terminal 1
L33.0648-05 N Choke coil 4 7uH L4 1 E40-0373-05 Mini connect wafer 3P 2
L34.0820-05 ; Tuning coil L5 1 E40-0573-05 Mini connect wafer 5P 2
L34-0901-05 Tuning coil L5.6 2 || E40-0673-05 Mini connect wafer 6P 1
L34-2073-05 N Tuning coil L16 1 E40-0873-05 Mini connect wafer 8P 2
L40-1021-03 Ferriinductor 1mH L1.2,7.9 a | |E40-0973-05 Mini connect wafer 9P v
L40-1501-03 Ferri-inductor 15uH L8 1 ) |
L40-3391-03 Ferri-inductor 3.3uH  |L12,14 2 |} G11-0605-04 Cushion BZ-1 !
L40-4711-03 i Ferri-inductor 470uH L1017 2 129.0403.04 ! T 4 I :
- - . ransgucer plate .
L77-0934-05 Crystal 9MHz L 1 :
L77-0962-05 N | Crystal 14.20398MHz ;L3 1 | ] 130-0503-05 IFT | L1 1
R12-3416.05 Trim.pot  47kQ VR2 |1 || N30-3006-46 Round screw 3 2
R12-6403-05 Trim. pot  470kS2 VR | 1 || N35-3006-46 Bind screw 2
! | ' .
R92-0150-05 L Short jumper i I 1 R12-1413-05 | Trim.pot 1k VR1 1
TSR SR R U S G : |
. . . RCO5GF2H330J Solid 332 1/2wW R2 ]
EARF“ER UNI:T(X50 1870 XX)11 'K/M'51;E§1 Vl RS14GB3D150J MF 15Q 2w R1 ‘ 1
€05-0030-15 | | Ceramic timmer  20pF NTC2, 3 | 2 || RN14BK2E1003F MF 100kQ 1/4W R49 53 2
C05-0031-15 Ceramic tommer  10pF TC1 1 RN14BK2E2003F MF 200k 1/4W R50,55 2
| RN14BK2E4023F MF 402K 1/4W R51.56 2
CC45CH1H020C C 2pF ci ! 1 RN14BK2E4703F MF 470k 1/4W R54 1
CC45CH1H220J C 22pF C2.12 L2 RN148K2E8063F MF 806k$2 1/4w R52,67 2
CC45CH1H270J, C 27pF 1C1 1 :
CC45CH1H470J. C 47poF Ic3 1 | | R90-0526-05 : Resistor block 27k x 4 | R59,60 2
CCa5SL1H2214| . C  220pF €9.10 - 2 | | Ro0-0530-05 . ! Resistor block 2.7k x 4| R58 1
I | R90-0532-05 | Resistor block 27kS2 x 5 | R61 1
CEO4W1C220M E 22 W.TC17.18 . 2
T95-0051-05 Transducer BZ-1 1
CK45B1H102K . C 0001 1C14, 15 2 o .
CK45F1H1032Z c om }C4’ 813 6 RX UNIT (X55-1320-XX) 00: W/T, 11: K/M
\ 1 —
CQ92M1H472K ML 00047 W.Ti C20 } 1 C05-0030-15 Ceramic trimmer 20pF ITCI
| ; C05-0031-15 Ceramic trimmer 10pF  TC2
CS15E1A150M T 15 T 1C16,21 : 1 i
CS15E1VORTM T 01 W, TC19 ‘ 1 CC45CH1H020C ‘ C 2pF Cc14,68 2
CCA45CH1H030C C 3pF C3.161 2
E23-0046-04 Square terminal KM:4,W:1, T:3| | CC45CH1HO40C C 4pF c79 1
E40-0273-05 Mini connect wafer ‘ CCA45CH1H050C C 5pF C16,165 2
E40-0773-05 Mini connect wafer 7P ‘ 1 CC45CH1HORSC ‘ C 0.5pF c12 1
' CC45CH1H070C C 7oF C44 1
L30-0281-15 Coil IFT L5 | 1 | |ccascHinioon C  10pF €55,66.81 3
L40-1021-03 " Ferri--nductor 1mH L1—4 " 4 ||ccaschinisoy C 15pF C11,20.82 3
L40-1611-03 Ferri-inductor 150xH L6 } 1 | |cCasCHIH2200 | C 22pF C4,62 2
‘ i CC45CH1H330J : C 33pF C1,13,159,160! 4
L77-0856-05 Crystal  10.6943 MHz |L7 -1 | |ccascH1H470S C 47pF C49 86 2
L77-0857-05 Crystal 10.6965 MHz |X1 1 { [ccasRHIHI00D C 10pF cs N
‘ CC45RH1H120J [} 12pF Cc2 |
R12-.3521-05 Trimpot 20k W.T|VR1 I 1 | |ccassLiH101d C  100pF C77.141,175 , 3
R92-0150-05 Short jumper B l‘ 1 CC45SL1H151J C 150pF C22 1
. e . say /| [CC45SLIH220J C 22pF c112,114 2
CEO4AWIATI0TM E 100 10v C12,14 T2 100
CEQ4AW1A221M E 220 0v C2.9,10 3
CEQ4AW1A470M E 47 10V c3.,7 ‘ 2 CEOAW1A101M E 100 0V C140,145,172| 3
CEO4AW1A471M E 470 10V c8 ‘ 1 CEDOAW1A470M E 47 10V C127,144 2
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PARTS LIST

IR-J19V

Part No Description Ref. No. Part No. Description Ref. No. Qty
CE04W1C100M E 10 16V C42,120,124, E40-1073-05 Mini connect wafer 10P 2
! 136 E40-1273-05 Mini connect wafer 12P 1
CEO4WI1C330M E 33 16V C115 1
CEO4W1C470M E 47 16V C151 1 L30-0005-05 IFT L7,8.26 3
CEO4AW1E4R7M E 4.7 25V C119,121,149 3 L30-0281-05 IFT L1418 2
CEO4W1HO10M E 1 50V C36,74,137, 6 L.30-0289-05 IFT L1617 2
138,142,154 L30-0503-05 IFT L10,12,22 3
CEO4AW1H2R2M E 22 50V ci1i8 L30-0504-05 IFT L13,21 2
CEO4W1H3R3M E 3.3 S0V c117 L30-0507-05 IFT L15 1
L30-0513-05 IFT L6 1
CK45B1H102K Cc 0.001 C6,9,10,25,34, L30-0515-06 IFT L29 1
45,129,166 L31-0267-05 Tuning coil L1,2 2
CK45B1H222K C 0.0022 C7.8.33.139 L33-0002-05 Choke coil  TuH L4 1
CK45B1H331K C 330pF Cc27,70 2 L34-0683-05 Tuning coil L5 1
CK4581H471K C 470pF C23.94 9899, 7 L40-1011-03 ! Ferri-inductor 100uH L19 1
: 103,104,174 L40-1011-14 i Ferri-inductor 100uH  © L31 1
CK45F1H103K c 001 C15,17,18,24.30, L40-1021-03 Ferri-inductor 1TmH . 1.20,24,32 3
35,38,43,52.61, L40-1501-03 Ferri-inductor 15uH rL1 1
1 76,78,9596,147, L40-1511-03 Ferri-inductor 150uH L25,28 2
153,158 L40-4711-03 Ferri-inductor 470uH L27 1
‘ L40-6825-04 Ferri-inductor 6.8mH 23 1
CQ92M1H102K ML 0.001 ' C107,108 2
CQ92M1H103K ML 0.01 ' C91,113,125, 5 L71-0215-05 Crystal filter XF2 1
134,135 L71-0216-05 MCF XF1 1
CQ92M1H104K ‘ML 0.1 Ce5 1 172-0315-05 Ceramic filter CFW455F |CF1 1
CQO2M1H123K ML 0.012 C131,132 2 KM
CQ92M1H153K ML 0.015 . C64 1 L72-0316-05 Ceramic filter CFW455E |CF1 1
CQ92M1H183K ML 0.018 ;C122 1 w.T
CQ92M1H222K - ML 0.0022 1 C101,105,109, 5 L77-0858-05 Crystal 10.24MHz |L9 1
{111,116 L79-0446-05 Ceramic discri CFY455S |L30 1
CQ92M1H223K ML 0.022 C929397.106 | 4 L79-0468-05 Helical resonator W.T |[L3 1
CQI2M1H332K ML 0.0033 C126 1 L79-0483-05 Helical resonator KM |[L3 1
CQ92M1H393K ML 0.039 c110 1
CQO2M1H683K ML 0.068 1 C148 1 N30-3004-46 Round screw 1
CS1BE1C4RTM  |T 47 16V €133 1 || r12-0421.05 Trim.pot  100£ VR? 1
CS15E1E010M T 25v c73 R12-0424-05 Trim.pot 1002 VRS 1
CS15E1VOR1M T 01 3BV C128130 R12-1423.05 Trim.pot 3.3k VR2 1
R12-3416-05 Trim. pot 47k VR4 1
C90-0820-05 E 470 16V (small) | C146 1 R12-3433-06 Trim. pot 30k61 VR3 1
C90-0824-05 E 1 50V (smali) | C150,1562 2 R12-3434-05 Trim. pot 10k VRE ‘9
€90-0834-05 E 015 c143 1 1| Rr12-4411.05 Trim. pot  50kf VRS N
€91-0131-05 '€ 001(sP) C19.2663.162. | 5 ||QR12.7404.06 Trim.pot  500kQ VR1 -
m
C91.0456-05 ‘C  0.047 (SP) C28.,29,31.32, .
: 37.89.90.102 R92-0150-05 Short jumper 15
C91-0457-05 ‘C  0.022(SP) C21,3941,
4648 50,51.53, |
54,56—60,67.71, ;
75.80,83,85,87, |
88,156—157,163, .
164,167-170, [
173
C91-0460-05 C 0.068 c123 1
E04-0154-05 Coax. connector 1
E23-0046-04 Square terminal 5
£40-0211-05 Pin connector 1
E40-0273-05 Mini connect wafer 2P 3
E40-0373-05 Mini connect wafer 3P 2
E40-0473-05 Mini connect wafer 4P 1
E40-0573-05 Mini connect wafer 5P 1
E40-0773-05 Mini connect wafer 7P 1
1

€40-0973-05

Mini connect wafer 9P




TR-9130

Packing

% . Protective bag (H25-0103-04)

DC cord ass'y 7A (E30-1709-05)

Foot (J02-0416-04)

Accessory bag (H25-0049-03)
4P plug (E09-0471-05)
Phone plug (E12-0001-15)
STBY plug (E12-0401-15)
Huse 7A (FO5-7025-05)
Mounting bracket

(Flange nut, Spring washer, Flat washer,

Hex. wrench, Screw)

Protective bag {(H25-0077-04)
Battery snap (E91-0302-05)
Battery cushion (G13-0656-04) x 3
Battery holder (J21-2754-04)
Round flat screw (N33-3006-45) x 3

Note for back up battery

1. This Ni-Cd cell is used to protect the memory when
carrying the TR-9130 which can be used in your home
or car. It is mainly used for memory back up for short

times.

2. Please use a commercially available type 6F22 (9V)
Ni-Cd battery. A manganese or alkali battery cannot be

used.
3. Charging

When the power of the TR-9130 is OFF, if the power of
the battery, etc., is connected, it is possible to charge.
is about 3 mAH,
hours is required to fully charge the empty 75 mAH
type 6F22 (9V) Ni-Cd battery pack.

The charging current

4. Discharging

Since the back up current of the TR-9130 is about 2.5
mA, the memory retention time is bout 24 hours. If you
don't use the TR-9130 for a long time, remove the

Ni-Cd battery pack connector.

5. Please refer to the instruction manual of the TR-9130

for installation.
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PACKING

Instruction manual
(B50-3964-00) K

Styrene foam cushion (B50-3965-00) T

(H10-2501-03) {B50-3966-00) W
{B50-3983-00) M
Angle e/} Protective bag
; f (H25-0106-04)
Microphone >
{T91-0311-05) T *

(T91-0313-05) K,W,M@

Protective bag
(H25-0079-04)

Styrene foam cushion
(H10-2528-32)

Carton case
{(HO1-4414-03) KW.M
(HO1-4415-03) T

Fig. 14

Battery holder |
{J21-2754-04)

Battery cushio
(G13-0656-0¢

Add if necesse
Battery cushio
Battery

Battery cu

about 48
Battery snap

(E91-0302-05)

Round flat screw x 3/%

(N33-3006-45)

Fig. 15




TR-9130

DISASSEMBLY

Flat washer

Hexagonal bolt x 4

Angle ass’y (Left)

Spring washer x 4

Flange nut x 4
Hexagonal Angle ass’y (Right)
wrench

Screw/%

/”

Flat washer

Protective bag
{H25-0049-03)

Fig. 16 Mounting bracket ass’y (X41-1440-00)

Case (Upper)
(A01-0924-03)

Cushion
{G13-0608-04)

Grill cloth
{B05-0713-04)

Bracket, speaker

Speaker
{TO7-0216-05)

Case (Lower)
(A01-0925-02)

| Grill cloth
(B05-0723-04)

Connector with lead
{E31-2140-05)

Rubber foot x 2
(JO2-0069-05)

SP grill cloth
{B05-0714-04)

z@/

Round screw x 4 é

Bind screw x 10 Model lat
R 00481 odel name plate

(N35-3006-46) (B40-2610-04) K

{840-2611-04) T
Fig. 18 Case (B40-2612-04) W.M

(N89-3005-46)

D106
SLP-1148B

Meter lamp 8V, 70 mA
(B30-0821-05)

@ Unsolder

@ Remove screws
@ Remove tape
© Unsolder

2%k

T

VR AT g

N SIWICIK

(AT

e

v

Meter
(B31-0631-05)

Fig. 17 Meter

D102

PR5532K D105
SLP-1448
Bind taptight x 2 ?
D103 4k

Panel
D104 (A20-2445-13)

SPL-2448

PY5532K

l ooy

Earth lug x 2
(E23-0015-04)

(N14-0512-05)

Front glass
{B10-0640-04)

Panel escutcheon
(B01-0647-02) K.W,M
(B01-0648-02) T

é é Knob, bush
{J42-0409-04)

Fi/g. 19 Panel 15




DISASSEMBLY

TR-9130
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TR-9130

DISASSEMBLY

Flat screw x 4

? {N32-3005-46)
Screw, earth
i (N09-0256-05)

Sub panel !
Push switch TONE .

{S40-2403-05) K,.T.mM
{S40-2406-05) W

Round screw x 9
d {N30-2604-46)

Rotary switch TX OFFSET
(S01-1421-05)

Meter
{B31-0631-05)

Rotary encoder
Pot. SQL, H/L

{W02-0308-05)
e 00-11) (RO1-4411-05)
Rotary switch M.CH
Bracket LED {S01-2430-05)
Pot. RIT/RF GAIN

‘ 5 {R19-3406-05)
Q ( d
‘ Pot. POW, VOL
XA (RO5-3412-05) Rotary switch MODE
{S01-2421-05)

Fig. 21 Sub panel

* This number is that of the part into which the
sockets and jacks are to be inserted.
{Some parts are not supplied.}

4P Socket, AUX
(E08-0471-05)

UHF type receptacle

Heat sink
{E04-0152-05)

{FO1-0775-05)
2P connector DC
{E06-0252-05)
Earphone jack
{E11-0409-05)
STBY jack
{E11-0401-15)
Power jack Back-up
{E08-0304-05)
*(E30-1665-15)

Key jack
{E11-0405-05)

Bind screw x 2
{N35-3008-46)

Power module M57727

Final unit
(X45-1240-11)

{v30-1239-86) V

Fig. 22 Rear panel
17




TR-9130
PC BOARD VIEW

SWITCH UNIT (X41-1400-11) [Component Side View]

-

.-,.m-m::n@@ oogggézm-lmo x e

W WS o Z>dao w w GOm0 S RI

, 08 S o [
rQ_.Q O 0O JOBQQQFT TR |l
o Yo 0 SmDIZ === o~ " —— _E
S1 S2 Yoo S3 S4 oo ,0O ** =

© o

o o (o] o (o] (o] lUOO Q&I 10

O i Il -l
fa
[ - - [ [ | ||
M NB A/B RIT REV. D.S

FINAL UNIT (X45-1240-11) [Component Side View]

S ! ‘ EB-DB.BAJ

Q1: M57727 Q2,3,5: 2SC1815(Y) Q4 : 2SA1015(Y)
D1 : MI402 D2: MI303 D3,4: 151587 D5: 1S1555 D6 : U15B

2SA1015
< Wiring on the Heat Sink> |0 25C1675
\ 2SC1815
2SC1959
L] Q1 25C2240 25C2538-22-A 25C496 25A1012
L
W
12, 3 45 8 3
% C 5 A et €€ s C
C3l
l Attachment method of 25C2603 25K61 35K74

C10and L7 62
e } j_‘___: rjﬁm & K GH—_—%D
module 1 I M
s

Solder the leads of the power

module without applying
stress to them. uPC78M0O8H TA7061AP VvVD1223

< Transistor Terminal
Indication > outeut
(A

18




TR-9130

PC BOARD VIEWS

[Component Side View]

DRIVE UNIT (X47-1090-11,61)

-
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N> 3o ©)
B8 (9.0
26 | e
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= m. i _
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3 =]
»n S

MODE UNIT (J25-3099-04)
[Component Side View]

MODE

€2ZLAA 1 €1Q090-ZX : 61 ‘8L ‘2L A L8SLSL :0LA O9NL : 6Q GSGLSL :

M.CH, MS UNIT (J25-3100-04)

[Component Side View]
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TR-9130 PC BOARD VIEW

: PLL UNIT (X50-1860-00) [Component Side View]

CI4C59

C56

50

Q1,3~% 25C1675(L) Q1 2SK61(GR) D1t I 1Svs4GC
Q2,10 25C1923(0) Q12,13,16,18,19 | 25C1815(Y) D2 15599
Q6 TC91258P Q14 ISK74(L) D3 152208
Q7,8 25C2240(GR) Q15 NJM7BLOSA D4,5 152588
Q9 2SK19(GR) TRIO- S Q17 2SA1015(Y)
2SA1015 25C1815  osa1115
25C1675 25C1923 5509603  25K19  2SK30A  2SK61  3SK73 35 3SK76-0  NJM78LOSA TA7060P MB3713
25C1775 25C2240 K74
3 - \ ; ﬁ
\ , ‘
N \\ [ s TV nmm
20 FC TOPVIEW outPuT Lzs 1

- [ o l © | - | 0 l )



PC BOARD VIEW TR-9130

RX UNIT (X55-1320-00,11) [Component Side View]
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[Attachment direction [Attachment method -

Q1 : 38K76-0 Q2: 3SK74(L) Q3-8,19,20,22-25: 2SC1675(L)
of Q1 and C7] _
N

Q9,14,15,28-32,34,43,45,47 : 25C2603(D,E) Q10,35,36,41 : 2SC1815(Y) of XF1]
Q11-13,44 : 3SK73(GR) Q16 : 2SK30A(GR) Q17 : 2SK30A(0)

Q18: 2SA1015(Y) Q21 : TA7060P Q26,27,37 : 2SC1775(E)

Q33 : 2SA1115(D) or (E) Q38 : MB3713 Q39,40 : 25C2240(GR) Q42 : 2SK61(GR)
D1,6,9,16-18,21-26,29,32,34-37,44-53 : 151555
D2-5,10-15,19,20,27,28,30,31,39—-42 : IN60 D7,8,38,43: 151587 D33 :1S1212

L —

c7 Q1 4 RE.

Solder

> e 7
y O {

XF 1 should be used as a pair. o f

KA 21




TR-9130

CAR UNIT (X50-1870-11,51,61)

[Component Side View]

PC BOARD VIEWS

CONTROL UNIT (X53-1210-02)

[Component Side View]

*———fﬁﬁ

oF?"
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C____)
r—~c21 X1 N

sy ) | Q
*? E *? T2}

5
n
21l [~ y ——R8|3 \3
O C1o. - 0O A\
v S—
e R'@m? Qc
> |a xY_
“Q“é)@ ol 3 o
9 e Clo lU '
] ' Ri1
5o KL, 00 oa,
¢$+9-OL6E B 0990
P 53.0 B __ 7 x50-1870-00
oy TPCi4
- ~
o l:g:m- e :5:,,,=J.
—_—
Q1,2:2SC1675(L) D1-5,6(W,T), 8(W,T): 1S1555

Q3(W,T): 25C2603(D,E)

Q4(W,T): AFGO5F1750A2

25A1015
2SC1675
25C1815
25C1959

'''''
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D7(W,T): XZ2-060

D17: K.M,W only
D18: K,M only
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TR-9130

< Test Equipment>
1. DCV.M

® High input impedance
2. RF VTVM (RF V.M.)

® (nput impedance: 1 M and less than 2 pF

® Voltage range: F.S. = 10 mV to 300V
® Frequency range: 150 MHz or greater
3. Frequency counter (F count)
e Minimum input voltage: 50 mV
@ Frequency range: 150 MHz or greater
4. DC power supply
® VYVoltage 10V to 17V variable
® Current: 6A min.
5. RF Dummy Load
® Dissipation: 20W
® Impedance: 508
® Frequency range: 144 MHz
6. AF VTVM (AF V.M))
® !nput impedance: 1 MQ or greater
® Voltage range: F.S = 1 mV 1o 30V
® Frequency range: 50 Hz to 10 kHz
7. AF Generator (AG)
e Frequency range: 100 Hz to 10 kHz
e Qutput: 0.5 mV to 1V
8. Linear detector
@ Frequency range: 144 MHz
9. Field strength tester
® Frequency range: 144 MHz
10. Directional coupler
11. Oscilloscope
® With horizontal input and high sensitivity
12. Standard signal generator (SSG)
® Frequency range: 144 ~ 149 MHz

e Modulation: amplitude and frequency modulation

e Outputt —20 dB ~ 100 dB
13. AF Dummy load

® 38Q HW (approx.)
14. Noise generator

® Must generate ignition-like noise containing har-

monics beyond 144 MHz
15. Sweep generator
® Frequency range: 144 ~ 149 MHz

24

ADJUSTMENTS

< Preparation >

Unless otherwise specified. set the controls as follows

POWER/VOL SW ON
SEND/REC REC
RF GAIN VOL MAX (Full Clockwise)
SQUELCH VOL MIN
MODE SW uss
VFO A/B SW A
REV OFF
HI/LOW SW HI
RIT VOL Centered
RIT SW OFF
NB SW OFF
SCAN SW OFF (HOLD ON}
MR OFF
MS OFF
DS OFF
Notes:

® When adjusting the trimmers or colls, use a non-induced

adjusting rod of bakelite, etc

® When adjusting the RX section never transmit to prevent

SSG damage
® Connect MIC connector as shown in Fig. 23
® The output level of SSG is indicated as SSG’s open circuit.

(3) DOWN
ur @
-—--(2) STBY
GND &
1) MIC
oPeN & ©

Fig. 23 MIC terminals
(view from front panel side)



ADJUSTMENTS

TR-9130

<TR-9130>
Measurement Adjustment
Item Condition Specifications
Test . Ter- .
equipment Unit minal Unit Parts Method
1. Voltage 1) 8C DCV.M DRIVE (d sc Check 7.7 ~ 8.3V
check in RX
mode 2) 8R (1 8rR 7.7 ~ 83V
3) 9T BPEl Less than 0.1V
4) -8 -6 -5.8 ~ -6.2V
5) 5C PLL @ sC 48 ~ 52V
2. Voltage 1} TX mode DC V.M DRIVE @ -6 Check -58 ~ -6.2V
check in TX -6
mode
2) 8R (DE:L Less than 0.5V
3) 97 @3 ot DRIVE VR6 9.0v +0.1V, -0V
3. Back up 1) RX mode CONTROL| TP CONTROL| VR1 50V 49 ~ 51V
voltage check Power SW: OFF
2) Power SW: ON
4. PLL 1) MODE SW: FM1 DCV.M PLL TP2 PLL TC2 2.0V (W.T) +0.5V
A/BSW: B 6.0V (K.M)
f: 144.00 (W.T), 148.00 (K.M)
2} f. 14598 (W.T.), 148.00 (K.M) RFV.M TP1 L5, 6, 16| MAX (Repeat) More than 0.6V
3) A/BSW: A TP3 L5 MAX More than 0.4V
f: 145.00 (W.T),
148.00 (K.M) TX mode
4) RX mode
5. PLL fre- 1) MODE Sw: USB f counter PLL TP3 PLL TC1 134.3064 MHz +30 Hz
quency f: 144.9999
2} f: 145.0000 VR1 134.3065 MHz +30 Hz
3} RIT control: centered VR2 134.3065 MHz +30 Hz
RIT SW: ON
4) RIT control: CW 134.3073 MHz or
greater
5) RIT control: CCW 134.3057 MHz or
less
6) TX mode 134.3065 MHz
7) RX mode
RIT control: centered
RIT SW: OFF
6.CAR 1) MODE SW: USB RFV.M CAR TP CAR L5 Adjust 0.3V with
adjust the core CCW,
from the peak
2) f counter TC3 10.6935 MHz +50 Hz
.3} MODE SW: CwW TC2 10.6943 MHz +50 Hz
TX mode
4) RX mode Check 10.6935 MHz
b5) MODE SW: LSB TC1 10.6965 MHz +50Hz
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ADJUSTMENTS

<RX SECTION >
Measurement Adjustment
Item Condition Specifications
Test . Ter- .
equipment Unit minal Unit Parts Method
1.RG1 voltage | 1) RG?1 voltage DCV.M DRIVE RG1 DRIVE VRS 4.0v =01V
2. Helical 1) Connect the sweep generator Oscillo- RX TP1 RX L1, 2, 3 | Adjust to obtain the
output to the ANT terminal. scope, waveform shown at
Sweep right.
generator ANT
14400 146.00 (W.T)
W 148.00 (K M)
o Detector
| 15599 ouT
= 1°
TA-0130 § 3=
- <
GND 1SS99 GND
3. Sensitivity 1) Connect an AF VTVM, oscillo- SSG,
adjustment sope, and an 842 load to the EXT | Oscillo- ANT EXT.SP AF VM
SP terminal. scope, SSG S0 ;
Connect an SSG to the ANT AF V.M, d
terminal on the rear panel. 80 \ ummy Oscillo-
dummy oad scope*
load TF.-9130
2) f: 145100(W.T), 146.100 (KM) [ AFV.M EXT. SP RX L5.7 | MAX (3.5V)
SSG: -10dByu Oscillo- 14 ~ 18| (First L14, then L7) Note:( ) Reference
MODE SW: CW scope Value
Turn L7 {RX unit) full CCW,
then turn 1-1/2 CW.
3) RF GAIN control: MIN {full CCW) RFV.M RX TP4 RX TC1 MIN (0.003V)
4) RF GAIN control: MAX AF V.M L7,22 | MAX (5.0V)
MODE SW: FM1
SSG output: 10 dBy (MOD: 1 kHZ\| S-Meter L6.8 | MAX
DEV.: 5 kHz
5) SSG output: 100 dBy AFV.M Check Should be normal
Oscillo- output is obtained.
scope
6) SSG output: -7 dBu (W.T) EXT SP S/N More than 20 dB
-6 dBu (K.M)
4. FM S-Meter 1) SSG output: 30 dBy S-Meter RX VR3 Adjust VR3 for a
meter reading of 10~
on ascaleof 1 - 10.
5.8S8B.CW 1) MODE Sw: USB S-Meter RX VR2 Set to the deflection
S-Meter SSG output: OFF starting point.
Adjust L17 CCW, until S-Meter .-y
not deflects. (This adjustment is %é VR2
needed when S-Meter deflects s ;  Adiustment
by noise.)
Set point
2) SSG output: O dByu S-Meter RX L17 Turn the core CCW,
Adjust the frequency for until the meter reads
maximum S-Meter reading. “1"on a scale of 1 -
3) SSG output: 20 dBu VR1 The meter reads "9”
onascaleof1-9.
6.NB 1) SSG output: 15 dBy DCV.M RX TP3 RX L10, 12 | MIN {Repeat) {2.6V)
2} Pulse noise Pulse noise should
be reduced.
7.8SB 1} SSG output: -8 dB (W.T) AFVM EXT.SP Check S/N more than
sensitivity -6 dB (K.M) Oscillo- 10dB
scope
8.SS8B 1) MODE SW: FM2 BUSY LED Front | SQ con- [ Turn the SQ control
squelch f: 14510 (W.T), 146.10 (K.M) panel trol CW, until the LED
SSG output: OFF goes off.
2) MODE SW: USB RX VR8 LED goes off
SSG output: -13 dBu
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<TX SECTION >

ADJUSTMENTS

TR-9130

Measurement Adjustment
item Condition Specifications
Test Unit Ter- Unit | Perts Method
equipment minal
1. FM CAR 1) Disconnect the LT connector | RF V.M DRIVE TP1 DRIVET L6 MAX {0.2V)
on the DRIVE unit.
MODE SW: FM1
TX mode
D) f counter TC1 10.6950 MHz + 100 Hz N
2. Drive 1) Disconnectthe LT C@ connector { RFVY.M DRIVE TP2 DRIVE L6, MAX {Repeat) {3V)
on the DRIVE unit. 11~ 14
f: 145.00 {W.T), 146.00 (KM} TC2
DRIVE unit(VR4: full ccw)
TC3: MAX)
2) Connect power meter to DO Power DO TC2,3 { MAX {Q.25W)
terminal. meter
(0.6W)
3. Power 1) Reconnect DO terminal coaxial Power ANT DRIVE TC3 MAX Greater than 17W
cable. meter
(30W)
2) f. 144.00 or 145.98 (W.T) Check Greater than 17W
148.00 (K.M)
3) f 145.00 (W.T), 146.00 (K.M} L___ e ]_VR4 28W ]
DCAM Check Less than 6.2A
|
4) f: 145.98 (W.T), 147.00 (K.M} Spectrum VR2 Min. =10.7 MHz Less than —60 dB
analyzer spurious
4. RF meter 1) HI/LOW SW: HI Meter FINAL VR1 The meter reads “8”
LOW power onascaleof 1 ~ 10.
2) HI/LOW Sw: LOW Power ANT DRIVE VR3 5W
meter
B) f: 144.00 or 145.98 (W.T) Check 05 ~ 2.0W
148.00 (K.M)
5. Protection 1) f 14500 (W.T), 14800 (KM) |[DCVM | FINAL TP FINAL | VRZ |MIN (30mV)
HI/LOW SW: HI
2} ANT terminal on rear panel: open DRIVE @PCH VR2 Adjust the VR2 CW, v
set the voltage the
point where the VR2
voltage is increased (Adjustment
rapidly. Set point
DC AM Less than 2.3A
: (total current) ‘{
3} Connect power meter
6.FM 1) Mic terminal: AG (1 kHz, 15 mV) | Linear DRIVE | VR1 |5kHz J
deviation detectar .
2) AG output: 1 kHz, 4mV Deviation check Greater than 3.5 kHz
1
7.CW 1) Disconnect the @ LT connector | RF V.M RX TP6 RX L_2_6,_2§_ MAX ]
CAR level on the DRIVE unit. VR6 0.2V
f: 14450
MODE SW: CW
2) Reconnect the LT connector
on the DRIVE unit.
8. CAR point 1} MODE Sw: USB Oscillo- CAR TC3 Adjust to obtain the
MIC terminal: two-tone signal scope waveform shown.
{400 Hz + 2600 Hz) Power
meter 10k
AG 400Hz tmv
O
O—J 10k MiC
To
AG 2600Hz
O—-—O
2} MODE SW: LSB TC1 Adjust as in 8-1)
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ADJUSTMENTS

Measurement Adjustment
Item Condition Test Ter- Specifications
Unit Unit Parts Method
equipment minal
9. CAR suppres-| 1) MIC terminal: open Oscillo- RAX TC2 MIN More than -50 dB
sion MODE SW: USB or LSB scope or VR7
Spectrum
analyzer
Power
meter
10.SS8B 1) MODE SW: USB Power ANT RX VRS 5W
MIC gain MIC terminal: AG (15 kHz, 1.5 meter
mV}
2) MIC terminal : AG {1.5 kHz, 15 mV) Check More than 25W
11. Side tone ' 1) MODE SW. CW AF VM EXT.SP RX VR4 os5v
AF control: centered Power
Connect a key to the KEY meter
terminal on the rear pane!
Key down.
2) Confirm CW DELAY DRIVE VR7? Turn TR7 CW. DELAY time should
become longer.
Turn VR7 CCW DELAY time shou'd
become storter
3) DELAY VR? Center
12. Tone 1) W-Type ONLY f counter CAR T0 CAR VA1 1750 Hz
W, T type MODE SW. FM1 Linear Check Greater than 2.5
only TONE SW: ON detector kHz
2) T-TYPE ONLY f counter CAR TO CAR VR1 1750 Hz
MODE SW: FM1 Linear Check Greater than 2.5
Connect TPS and TPL detector KHz
TONE SW: ON
TX mode
< Micro-processor operational check >
item Condition Specification Item Condition Specification
1. Reset check | 1) Disconnect DC power. Display 5.000.0 5) MODE SW: FM1 The display should vary in 10
Reconnect after waiting Turn the VFQO dial. kHz (K.M), 25 kHz (W T} steps
20
Discs:z(r:mect the BACK-UP 6) DS SW: ON The display should vary in 5
battery if a battery 1s in- kHz {(K.M). 25 kHz (W T} steps
stalled.. L. 3.Memory | 1) MODE SW. FM2
2) VFO A/B SW: B Display 4. ] write MEMORY SW: 1
) _O /BS isplay 4.000.0 f 145001
3) VFOA/BSW: A Display 5.000.0 M SW: ON
MR SW: ON
f. 145.002
4) MEMORY SW: 2 ~ 6 Display 4.000.0 M SW: ON

5) MR SW: OFF

2. Dial step and
number of
cigits dis-
played

1) MODE SW: USB, CW,
LSB
Turn the VFO diaf clock-
wise one click at a time
until the display becomes
5.001.0, then turn it
counterclockwise until
4.999.0 is displayed.

The display should vary in 100
Hz steps. (5 digits display)

2) DS SW: ON
Turn the VFO dial

The display should vary in 5
kHz steps. (5 digits display)

3) MODE SW: FM2
Turn the VFO dial.

The display should vary in 1
kHz steps. (4 digits display)

4) DS SW: OFF
Turn the VFO dial.

The display should vary in §
kHz (K.M), 12.5 kHz (W.T)

steps.

3) MEMORY SW: 3
f 145003
M SW: ON

4) MEMORY SW: 4
f: 145.004
M SW: ON

5) MEMORY SW: §
f: 145.005

The tone should be heard
when the M SW is pressed.

M SW: ON

6) MEMORY SW: 6
f. 145.006
M SW: ON

7) MEMORY SW: 6
f: 145007
M SW: ON

Pulsed tone sounds when the
M SW is pressed.

Stop pulsed tone when the M
SW is pressed.




ADJUSTMENTS

TR-9130

Item Condition Specification Item Condition Specification
4. Memory call | 1) MR SW: ON Display 145.006 4) HOLD SW: ON Scan stops.
2) Transmit Display 145.007 5) SCAN SW: ON Scan resumes.
The MHz decimal flashes.
3) Receive Display 145.006
- 6) Transmit Scan stops.
4) MEMORY SW: 5 Display 145.005 The MHz decimal remains on.
)
4 Display 145.004 7) Receive Scan stops.
! The MHz decimal remains on.
Di .003
3 isplay 145.00 7. SHIFT 1) MODE SW: FM1 The tone sounds.
. TX OFFSET: +
| 145.
2 Display 145.002 f: 147.40 (KM),
1 Display 145.001 145.40(W.T)
Transmit
5) MR SW: OFF Display 145.007
2) f: 147.39 (KM), Display 147.99 (K.M),
5. MS 1) SQ control: MAX(full CW)| Display scans repreatedly from 145.39 (W,T) 145.99 (W.T)
MS SW: ON 5.001 ~ 5.006 by 1 CH steps. Transmit
The MHz decimal flashes.
3) f: 14459 The tone sounds.
2) SQ control: MIN (full Memory scan stops. TX OFFSET: -
CCW) The MHz decimal flashes. Transmit
The BUSY indicator lights.
4) f. 14460 Display 144.00
3) SCAN SW: ON The next memory chancel is Transmit
displayed when the scan SW
is depressed. 5) REV SW: ON Display 144.00
4) SQ control: Turn until Scan starts. 6) Transmit Display 144.60
BUSY LED goes off. 7) REV SW: OFF
5) HOLD SW: ON Scan stops. TX OFFSET: S
The MHz decimal flashes.
e MHz decima Tashes 8.UP/DOWN | 1) MODE SW: USB The tone sounds.
6) SCAN SW: ON Scan starts. (Micro- Connect MIC to the MIC | Display frequency increases by]
phone) terminal. Momentarily 100 Hz at each key press.
7) Transmit Scan stops. press the MIC up siwtch.
The MHz decimal stops flash-
ing. 2) Press the UP switch con | The display frequency in-
- Scan stops. tinuously. creases continuously, and
8) Receive The MHz decimal flashes. tone is continuous.
9) MS SW: OFF Display 5.007 3) Press the DOWN switch. |The tone sounds.
Di d
6. SCAN 1) SQ control: MAX (full | Display should vary in 1 kHz bffg’g H:‘;‘:‘;’;f:‘{' key pross.
CwW) steps, and scan within 1 MHz. .
SCAN SW: ON (0.000 ~ 0.999) 4) Press the DOWN switch | The display frequency de-
ti ly. i ly, and
2) SQ control: MIN (full Scan stops. continuously e ooimuons "
CCcw) The MHz decimal flashes. -
3) SQ control: Turn until Scan resumes.
BUSY LED goes off.

[Harmonic spurious response characteristic] [Adjacent spurious response characteristic]

CARRIER FREQ

RF POWER: 26.7W.
SCAN WIDTH: 2MHz/DI
BAND WIDTH: 10kHz
SCAN TIME: 0.2 SEC
VIDEO FILTER: 10kHz
INPUT ATT.: 30dB

LOG REF LEVEL: —15dBm

CARRIER FREQ.: 145.10MHz
RF POWER: 26.5W

SCAN WIDTH: 100MHz/DIV.
BAND WIDTH: 100kHz
SCAN TIME: 0.2 SEC

VIDEO FILTER: 10kHz
INPUT ATT.: 10dB

LOG REF LEVEL: —-15dBm

10dB/DIV. =
The fundamental signal is reduced
By HPF

10dB/DIV:

145.10 MHz 145.10 MHz
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Voltage measurement conditions
AGRAM (WI T) f=145.000 MHz, MODE USB, RX no signal. { ): TX

e B

CAR UNIT(X50- 187085, =81}

|

Q1 T M8T727 ot M1402 DS 1151558
92,3,5 @ 25C1815(Y) 02 M1303 D6 :UIdB
Qs 25A41015(Y) 03,4 151387 . -

5 01

Eaal

130y
I FINAL UNIT {X45-1240-11)

L2 e

R3 a7k D2

e

ovi.7vi FM
€av) PRO ON

FOWER SW -89

Q4,2 1 2501675 (L)
Q3 I 25C2603(0,E)
Q4 . AFGOSFIT3042

R~ 34-CAR
TONE SW=5¢

D1~6,8
151555
D7 ! X2-0&0

e S aviovs e
1 2 lievieroon
= —_——
L S a|| 7" g_[l

Bav

|
|
L

oc 13.8v |

Qo1
QY 2sa1012¢v,0)

IR
RX-28 AP
Ax-29-57
=St

[
{

-
wic [op MaIN ROTARY
o G‘ DOWN|
(23S
L DRIVE-7-MT 5T
b
BRIVET3-ST
—_ —_— _ -l e
a b3
2 mes 20 7 52
. o I
Sy s 8o
WGBE 37 F T <
3V MODE-37- FMz] 3 FM2
@ { B, o
KL (wone-37-vs H tus
X < os2 NG
H H L S
MH o D33 4K Oa | MO0 36-CT8 [ ORE-8-FNT et Cameo
8|22 z KEV-CcB | 2 ne omN-o Lwuuw Swoumsako
£|=2 > [r sechols RE-33-50C | U T ss@ 2L0CE  Zuyew ¥8393334%
0| DRIVE-7-M0 |11 LR 0§ moy - P@rONe -
T e [2]7
50 [
i34 D)
CrEEEER {oRIve 5-F
H DRIVE-13
——{rx-27-Fur |
bt
el sarar bt
I s IRIRIRNN]
{ | D1 0 SL-2%04K
¥
Sw-z-scR -
TT N
M H
H Lig R weTER-ssM ._ﬁ
B Ba L {Fx-33-0c8 ] 4 o =t
23 T 1%, g &
2 i 4 s —
= 2y 17 <
x ste) L 3
x sty 8
T30
B T g ml o fx
$3a2 S
- @|8+ Reiéro | win Ree ok N SW UNIT(X4t-1400-11)
B ) —_—
B
ov] | el
S| zav| ix 5
8| 3z !
& ne
g T
g H
2 H 3
i
$eef 37 >
oo |§ I
3 Srm owam
5 -
¢ svieMLoW . =
e LovIFM NI 5lo
f s/me weren | S3S
eorey | o )
Cusy| Lo A ewaee H—+H
oes Lot Hhiow aa.5cr)
T el ol [ mvrwor
Hizax wooE-oce
D4t SCB 6
+KIp35 oo —{wooe 39-5c8
HDs SR O WobE-35-Cca

DI~I13 . 151555

Ik
c7s.c22

Rx-30-56

FINAL-4-PC

04z  25KE1(GR) ©1,6,9,16~18,21~26,29,32,34~37,64~53
D2~5,10~ 15,19,20,27,28,30,31,39~42
I 1N6O
07,8,38,43 @ 151587
€ D33 151212

J T




Voltage measurement conditions

f = 145.000 MHz, MODE USB, RX no signal. {
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Common DC line
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TR-9130
REFERENCE DATA

[S meter characteristics]
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TR-9130

[General]

Semiconductors....................

Power requirement.................
Grounding .........coooo
Operating temperature...........
Currentdrain .......c.ococcoerinn

[Transmitter Section]

RF ouiput power
(at 13.8V DC, 50£1oad) ........

Modulation....................

Frequency tolerance..............
Spurious radiation ................

Carrier suppression ................
Unwanted side band
SUPPIESSION. ...oieiiiiieriiiee
Maximum frequency
deviation (FM).......................
Microphone...............cooee

- SPECIFICATIONS

ICs TTKM 12 W,T
FETs 15

Transistors 104 KM 105 W, T
Diodes 124K.M 126 W,T

144.000.0 to 147.999.9 MHz K.M
144.000.0 to 1459999 MHz W,T
Digital control, phase locked VCO
SSB{A3)), FM (F3), CW (A1)

Within + 500 Hz during the first hour
after 1 minute of warm up, and within
50 Hz any 30 minutes thereafter at
25°C {constant).

138V DC +15%

Negative

—20°Cto +50°C

0.7A in receive mode with no input
signal

6.5A in HI transmit mode {Approx.)
3.5A in LOW transmit mode (Approx.)
Less than 3.0 mA for memory back up
170 mm (6-11/16") wide

68 mm (2-11/16") high

241 mm(9-1/2") deep

{(projections not included)

2.4 kg (5.5 tbs)

HI (SSB, FM, CW) 25W min.
Low (FM, CW) bW approx.

FM: Variable reactance direct
shift

SSB: Balanced modulation

$SB, CW:  Lessthan +10x 10~6

FM: Less than +20x 106

HI: Less than —60 dB

LOW: Less than —53 dB

Better than 40 dB

Better than 40 dB

+5 kHz

Dynamic microphone with PTT switch,

5008

[Receiver Section]

Circuitry .......

Intermediate

frequency..........

Receiver sensitivity ................

Receiver selectivity ................

Spurious inte

rference.............

Squelch sensitivity .................

Auto scan stop level ..............

Audio output

Note: Circuit and ratings are subject to change with“éljtg' .

FM: Double conversion
superheterodyne

SSB, CW:  Single conversion
superheterodyne

1stifF: 10.695 MHz

2nd IF(FM}). 455 kHz

FM: Better than 0.5 uV for

30 dB S/N

Better than 0.25 pV KM,

0.2 VW, T for 12 dB

SINAD

025 uW KM, 0.2 puVv

W.,T for 10 dB S/N

FM: (—6 dB)More than 12 kHz K,M,
14 kHz W, T

(— 60 dB)Less than 24 kHz K,M,

30 kHzW.,T

SSB, CW:  More than 2.2 kHz (—6 dB)

Less than 4.8 kHz (—60 dB)

Better than 70 dB

02uVKM 016 uWW, T

(Threshold)

Less than 0.2 uV (Threshold)

More than 2 0 watts across 8 ohms

load {10% dist.)

SSB, CWi-

notice due to developments in technology.

A product of

TRIO-KENWOOD CORPORATION
17-5. 2-chome, shibuya, shibuya-ku Tokyo 150, Japan

TRIO-KENWOOD CDMMUNICA“DNS
1111 West Walnut Street, Compton. California, 90220. U.S A.

TRIO-KENWOOD COMMUNICATIONS, GmbH
D-6374 Steinbach TS, Industriestrasse 8A, West Germany

TRIO-KENWOOD ELECTRONICS, N.V.

Leuvensesteenweg 504, B-1930 Zaventem, Belgium

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.
4E Woodcock Place, Lane Cove N.S.W. 2066, Australia

© 1982-2 PRINTED IN JAPAN B51-0954-00 (K}M){T)}(W) 1500 (G)

T

e

y



