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TR-50

CIRCUIT DESCRIPTION

Model Destination TONE SHIFT Control
K. Option (TU-6) —20 MHz TX offset
TR-50 -
W. 1750 Hz TONE Burst +35 MHz TX offset
K: US.A. W: Europe

Table 1 D.estination chart

Overall Frequency configuration

The 1.2 GHz amateur band has a 40 MHz wide bandwidth.
Normally, a frequency band this wide is usually divided
into several band segments, for which PLL (Phase locked
Loop) VCO's (Voltage Controlled Oscillators) are
~ Micro-processor Selected. Howeve, in the TR-50, in view
of its compact size, this.amateur band is fully covered by a
highly stable PLL system using only a single VCO
operating at a 10 kHz step rate. This frequency
configuration is shown in Fig. 1.

The received signal is mixed with the first local oscillator
signal (lower heterodyne) to become the 139 MHz first IF
{intermediate frequency), then further mixed with the
118.065 MHz second local oscillator signal to produce the
20.9356 MHz second IF. This 118.065 MHz second local
oscillator signal can be varied by %5 kHz or more using
the RIT (Receiver Incremental Tuning) control. The 20.935
MHz second IF is mixed with the 20.48 MHz third local
oscillator signal (shared in common with the PLL
reference oscillator IC) to produce the 455 kHz third IF.

In the transmitter, the reactance-modulated 19.857 MHz
signal is amplified and multiplied 7 times to become the
139 MHz FM-modulated RF signal, then mixed with the
first local oscillator signal which is used in common with
the receiver to produce output within the 1.2 GHz band.
The target frequency is amplified up to the required power
by a 6-stage microstrip amplifier, then passed through the
receiver/transmitter switching relay to be fed to the
antenna.

The first local oscillator is PLL synthesized and is common
to both the receiver and transmitter. The 2048 MHz
reference oscillator is divided down by 1/4096 to become
the 5 kHz comparison signal. The 280.256 MHz t6 280.245
MHz VCO oscillator frequency is mixed with the 271.756
MHz local oscillator frequency to yiela an 85 MHz to
18495 MHz intermediate PLL frequency, which is further
counted down by 1N {(where N equals 1700 to 3700) to
produce a 5 kHz signal. This b kHz signal is compared with
the reference b kHz signal in the phase comparator, and
the comparator output voltage is used to control the VCO
oscillator.

The VCO frequency is multiplied by a factor of 4 up to the
target frequency and level. At the same time, this circuit
controls the level for both transmission and reception.

Circuit configuration

The overall configuration is given in page. 32, the block
diagram.

The Transceiver can be divided into four basic
components, consisting of the Control unit, Relay unit,
TX-PLL unit and RX unit. All units are glass epoxy
double-sided printed circuit boards, using microstrip
technigues. and newly-developed ultra miniaturized parts
to increase component mounting density, yielding a
compact and high performance radio.

(1) Control unit
This unit uses an 80-pin flat pack 4-bit CMOS-
microprocessor Q2 {uPD7514G), which also directly
drives the LCD {Liquid Cristal Display) . Using its large
4K Bytes of program area effectively, its sophisticated
programming permits diversified operating modes and
contains all frequency controls.
To make the most of various holding functions, the
microprocessor backup mode (data retention function)
is used to afford long term data memory. The data for
setting the PLL frequency is 16-bit serial output.
Other circuts include Q1 (TC40HO04F), which prevents
chatter during rotary encoder operation, Q3 (IR2429),
which is an A/D converter for displaying the TX RF, RX
“S" meter level and BATT levels, and Q4 {TC40HOO0O0F),
which generates the function "beep” tones.
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Fig. 1 Frequency-related block diagram
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CIRCUIT DESCRIPTION
PIN PIN PIN PIN
No.| NAME /0 FUNCTION No.| NAME /0 FUNCTION
1 P41 | |Typereturn 41 S4 O |LED segment, 10 kHz
2 P40 I | Type return 42 NC —
3 X2 — | Crystal oscillator connection pin 43 383 O |LED segment, 10 kHz
4 X1 — |Crystal oscillator connection pin 44 Open
51  Vcs | |LED power supply set up pin 45 S1 O |LED segment, MR, MS, M P
6 VcLz t |LED power supply set up pin 46 Open
7 Vel ' |LED power supply set up pin 47 INT 1 | |External input —R17 — GND
8 . Open . 48 | RESET | | RESET input. H: active
9| COM2 | O |LEDcommon signal output pin 49 Ci1 — | System clock oscillator CR pin
10 { COM1 O |LED common signal output pin 50 CL2 — | System clock oscillator CR pin
11| COM¢ | O |LEDcommon signaloutpdt pin 51 P73 | |—R17 —GND
12 Open 52 P72 | |KEY return RPT.C
13 Open 53 P71 | |KEY return C, REV, A—B, M/M4
14 Open b4 P70 | |KEY return MR/M1, MS/M2, E/M3, AL/MS
15 Open 55 P22 O [Type SCAN, AF TX STOP
16 Open 56 P21 O |Type SCAN, external tone SW
17 Open 57 P20 O |1 MHz step, shift SW scan
18 Open 58 P13 | {BUSY detect
19 Open : 59 P12 | PTT detector
20 823 O_|LED segment, CH (1—5), VFO (A, B), RPT -C (0) 60 P11 | {UN LOCK detector
21 S22 O |LED segment, CH (1—5), VFO (A, B), RPT-C (0} 61 P10 I |OPEN SCAN, BUSYSCAN change detect
22 S21 O |LED segment, CH (1—5), VFO (A, B), RPT -C (0} 62 P33 O |PLL enable. H: active
23 NC — 63 P32 O {LED ON-OFF.L: ON, H: OFF
24 Open 64 VSS — JGND
25| 819 O |LED segment, RIT.E, AL 4 65 P31 O |BZ ON-OFF.H: ON, L: OFF
26 518 O |LED segment, BUSY 66 P30 O {10kdata. H: +0,L: +10K
27 S17 O |LED segment, 10 MHz 67 | Pp3/S1 | {RIT ON-OFF detector, H: ON
28 S16 O |LEDsegment, 10 MHz 68 | P$p2/SO | O |Sirial data output
29 S15 O |LEDsegment, 10 MHz 69 |P¢1/SCK | O |Sirial clock output
30 S14 O |LEDsegment, 1 MHz 70 [Pd/INTH| | | Power ON-OFF detector H: ON
31 S13 O |LED segment, 1 MHz 71 P63 O |Type SCAN, 88,5 Hz TONE
32 S12 O |LEDsegment, 1 MHz 72 P62 | |885HzTONE SW. L: ON, H: OFF
33 VDD — | Power supply 73 P61 I |UP Key (Mic) detector. L: active
34 Open 74 P60 | |DOWN Key (Mic) detector. L: active
35 Open 75 P53 O |Key scan M/M4, AL/M5
36 Open 76 P52 O |Key scan MR/M2, REV
37 S8 O |LEDsegment, 100 kHz 77 P51 O |Key scan MS/M2,C
38 S7 O |LEDsegment, 100 kHz 78 P50 O |Keyscan E/M3, A—B
39 S6 O |LEDsegment, 100 kHz 79 P43 | |Encoder pulse input E1
40 Sb O |LEDsegment, 10 kHz 80 P42 | | Encoder pulse input E2.
Table2 uPD7514G-030-12 Terminal function {CONTROL unit Q2)
(2) Relay unit

This unit is composed of a low-loss 50-ohm coaxial

relay for

switching between

transmission and

reception, a printed circuit pattern low pass filter and a

low

noise

microstrip

receiver

preamplifier Q1

(2SC3368). This pre-amplifier has been especially
designed for this wide band application and has superb
characteristics, with a noise figure of 3.2 dB within the
band and a gain of 8 dB.
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{3) RX unit
The received signal from the Relay unit is fed to a
3-pole helical resonator which attenuates the out of
band signal component and the target signal alone is
amplified by low-noise amplifier Q1 (2SC3358) before
being fed to the first mixer Q2 (25C3356).
The first local oscillator signal (1121 MHz to 1160.99
MHz) produced by the TX-PLL unit is delivered to J4 of
the RX unit, passed through the wide band filter
circuit, and is then applied to mixer Q2, to produce the
139 MHz first IF signal. This IF signal is passed through
the band-pass filter (BPF} consisting of L2 and L3, and
is amplified by low-noise GaAs FET Q3 (3SK97). This
signal is passed through BPF L4 to L6. and is then
applied to gate 1 of the second mixer amplifier Q4
{35K97).

Iltem Rating

20,935 MHz
fo &=7.5 kHz or more at 3 dB

fo 225 kHz or less at 40 dB
fo 4-45 kHz or less at 60 dB

70 dB or more within fo =1 MHz
spurious level=235 dB or more at
fo-fo+500 kHz

80 dB or more at fo +(890 ~9830 kHz)
1.0 dBor less

20 dBor less

1.1k // 05 pF

Nominal center frequency (fo)
Pass bandwidth

Attenuation bandwidth

Guaranteed attenuation

Ripple
Loss

Input and output impedance

Table3 MCF (L71-0251-05) (RX unit L8)

The second local oscillator circuit is made up of Q10
(28C2347) and Q11 (25C2668), and is provided with a
voltage follower RIT circuit. This circuit can track a
station whose frequency has drifted since the
reception frequency will be 118065 MHz after
multiplication by a factor of 9. This second local
oscillator signal is input to gate two of Q4 (3SK97),
where the signal is mixed with the first IF (139 MHz) to
produce the second IF signal (20.937 MHz), then
passed through a 2-stage MCF {monolithic crystal
filter) (L8). This is amplified by Qb {2SC2669) before
being input to Q7 pin 18 (MC3359P).

The 20.48 MHz reference oscillator frequency from
Q17 (MC145155P) on the TX-PLL unit is amplified by
Q12 {3SK73GR} as the third local oscillator frequency,
then wave-shaped before being fed to Q7 pin 1

ltem

Rating

Center frequency of 6 dB bandwidth

Within 4565 kHz=£1.6 kHz

6 dB bandwidth

=+9 kHz or more

50 dB bandwidth

=+18 kHz or less

Ripple {within 455 kHz =48 kHz)

2 dBorless

Guaranteed attenuation
{within 2=100 kHz)

40 dB or more

Loss

6 dB or less (455 kHz)

Input and output impedance

15k

Weight

1bg

Table4 Ceramic discriminator (L72-0347-05)
CFWA455D (RX unit L14)

B+

{(MC33569P) where the incoming IF signal is mixed with O oam
the second injection signal (20.937 MHz) to produce — o 5 18 zoo " 20.535m
the third IF signal {4565 kHz). Amplification and other 220 p 689 2 LQS\Q’—"_— input
operations (Squelch, Limiting, Quadrature Detection, +— 2 3 5 —01—7————————3_
etc) for the 465 kHz third IF signal are basically those @ g —7/5?— . =
. . . 2 ~O— Mute
used in our other current FM transceivers, and employ cpy biitter e
field-proven circuitry into which minor improvements 4550 4 8 L 1" scan control
have been incorporated. The transmitter uses a . 8 v
microphone amplifier circuit with excellent limiter éz A ® O Savelch input
characteristics  consisting of Q13 and Q14 6 2 13
(NJM4558S), a crystal oscillator Q15 (2SC2347) 1OO>nTrC L_E,Z'v*g_ﬁ \nver:i:_g];?Op) Amp
(operating at 19.867 MHz), for direct FM modulation T R otz T
and an amplifier and multiplier with a muitiplication W o | T — o' arc
factor of 7, consisting of Q15 (25C2347), Q16 and Q17 kNJI Demodulator
(28C2668) L%l;?[d_i 150p—L_90 —012 Recovered Audio
Toko_RZL j_:
55-801-HK

Fig.5 MC3359 Block diagram (RX unit Q7)
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cBO[VEBO | ICBO Ic Pc Po Tj Ta
f=~860MHz
Condition lc [Te=25°C| vcc=135V 25°C
Pi=0.1W
Rating 36V | 3V {50uA |260mA | 83W 1.25W  |200°C

Table4 2SC2558 Max.rating (TX, PLLunitQ1)
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{4) TX-PLL unit

As can be seen in Fig. 1 frequency configuration, the
PLL circuit is used in common for both the transmitter
and receiver. The VCO uses Q11 (25K125) in a highly
stable Colpitts oscillator circuit operating at output
frequency of from 280.25 to 290.245 MHz.

The local oscillator is composed of Q20 (25C2347), two
third-overtone crystals (X2: 54.350 MHz) and Q18
(DTC114Y) switching transistor for switching in 10 kHz
steps. This switching operation is controlled by the
microprocessor on the Control unit. If the displayed
{target) frequency is odd, a local osciliator frequency
(multiplied by a factor of b) of 271.726 MHz is used,
whereas if it is even, a frequency of 271.756 MHz is
used. This VCO frequency signal is mixed with the local
oscillator frecuency signal at mixer Q15 {2SC2026) to
produce the 85 MHz to 18.495 MHz IF signal, which in
turn is passed through a low-pass filter, then amplified
by Q16 (25C2347) up to a level sufficient to drive PLL
IC Q17 (MC145155P) at the next stage before being
inputto Q17 pin 9.

The VCO oscillator signal is buffer amplified by Q10
(25C20286), then multiplies by Q9 (25C2026) by a factor
of 2, and further doubled by Q8 (25C3355) to produce

LITHIUM BATTERY (W09-0323-05)
SPECIFICATIONS

Model and Efficiency

Model CR2032
Nominal Voltage 3V
Nominal Capacity 170 m Ah

Discharge Stop Voltage 20V

Dimensions Diameter 20.2 mm
High 32 mm
Weight 349

Replacement procedure
When replace the back-up battery read as follows.

1.

2.

w

Remove the upper and lower cases, then pull out the
panel.

Take care not to damage parts on the PC board since
they are soldered battery.

. Remount cell again (conform to cell pole).
. After power switch is on, push the reset switch is on.

the first local oscillator frequency of 1121 MHz to
1160.99 MHz. Q7 (25C3355) amplifies the signal up to
the transmission level. During reception, Q7 is off. Q9
(25C2026) stops PLL operation to prevent illegal
transmission output if the PLL unlocks, and Q14
(25C2603) turns off. L6 and L7 are a 2-pole helical
resonator and serve as a band-pass filter which
eliminates unnecessary signals. The transmitter is
made up of a 2 DBM (Double Balanced Mixer) circuit
consisting of Schottky diodes D5~D8 {15899) and
their matching transformer. The FM modulated 139
MHz IF signal from the RX unit and the 1121 MHz to
1160.99 MHz first local oscillator frequency signal are
input to the DBM circuit and mixed there to produce
the final 1260 MHz to 1299.99 MHz output frequency.
Unwanted spurious signal components are then
eliminated by helical resonator band-pass filter L3. The
desired signal is amplified by Q6, Q5, Q4 (2SC3358),
Q3 (25€3357), Q2 (MRF559) and Q1 {25C2558) up to
the final output level before being fed to the Relay unit.
All stages of this circuit use microstrip line
construction and operate in either Class-A and
Class-AB mode. This is a linear, distortion free mode.

Long-lead (—)

|
i
|
+

Insulating plate (B}~
(F20-0521-04)




TR-50
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PRECAUTIONS FOR HANDLING GALLIUM
ARSENIDE FET'S

The gallium arsenide FET (3SK97) used in this device is
easily damaged by static electricity. Take careful note of
the following points when soldering and handling this
device.

1. When handling this FET separated from the radio,

make sure to first discharge yourself to ground.

. Use a grounded-tip soldering iron.

. Ground the FET while soldering-in.

4, Cover the work table with a conductive, grounded

panel to insure an adequate static discharge path.

w N

Work table

:

1 Ground
ACCESSORY MICROPHONE
: Conductive wrist-strap
- - e
(T91-0349-05) W typ (to ground the technician)
YED MIC HANGER
BLU —(B
—-l DOWN
RED
‘l UP
BLK |
a PTT
BRN ?
‘Shield (T91-0332-05) K type
IM]C e LR4087 o
3.58MHz X2 |I00PF R4
WHT o ren 100 4.7 25V cs
7 ——_T_—H
21590z | S | 1L |Tone level adjustmen 13 2oV
1331.7Hz |, a | Voo
147). 90z |
1645.0Hz | 6 f:;}
] |
t | ;
o} : |
2 Pl
{5 : {
& a5 |
25C458(B
25C458(B) ) 03 : |
RI1 | |
680 MV-13 Mv=13 | }
X1 1 KMFCI00IS - CSA {Varister) } |
X2 : KMFCIOO0IS-CSC L]
1
IC1: LR4087 (.
RED
X1 :L78-0003-05 £
WHITE
SHIELD

up

Conductive panel

Ground-tip
soldering iron

BROWN
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TR-50

CAPACITORS cc 465 TH H 220 _J CCB e Capacitor value 1 0 3=001puf
AL L L olor
1 2
3 4 5 6 ) 22 Q\= 220F
1=Type...... ceramic, electrolytic, etc. 4=Voltage rating 0 1 O0=1pF ” L
2=Shape ....round, square, efc. b=Value | 1 0 0=10pF Istnumber} Multiplier
3=Temp. coefficient 6=Tolerance 1 0 1=100pF 2nd number
1 0 2= 1000pF = 0.001uF
o Temperature Coefficient
1st Word C L P R S T U 2ndWord | G H J K L
Color* Black Red |Orange | Yellow | Green Blue | Violet ppm/°C | #30 | =60 {120 {250 |4=500
ppm/°C 0 —80 | —150 | —220 | —330 | —470 | —750
Example CCA5TH=—470=60 ppm/°C
e Tolerance
Code C D G J K M X zZ P No code Code B C D F G
%) | 2025 |05 +2 | +5 | £10 | =20 | +40 | +80 | +100 More 10 uF—10~+50 pF} | 01| 025 | £08f =1 | *+2
—20|—20| -0 Less 47uF—10~+75
Less than 10 pt
& Rating voltage
2nd
word
A B C D E F G H J K \Y
st
word
0 10 125 16 20 25 3.15 40 50 6.3 80 -
1 10 125 16 20 25 315 40 50 63 80 35
2 100 125 160 200 250 3156 400 500 630 800 —
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 —
e Chip capacitors Dimension
€X) E_C 73 FSL1HOO0O J _ Dimension code L W T
C3I3 T s ey A Y _ 7 Refer to the above table.
v 3 X Empty 5605 5005 Less than 2.0
1 2 3 4 5 6 7
{Chip) (CH, RH, UJ, SL) E 32402 1.6+02 Less than 1.256
0=£0. 25 =0. 1.
€9 C K73 FF1HO000 2 1=Type F 20+03 12502 Less than 1.25
s S e B (o N s Rt B A ceramic, electrolytic, etc.
PR YT ot
1.2 38 4 6 6 7 =>hape Dimension
{Chip) (B.F ....round, square, etc.
3=Dimension . .
T tt
e Chip resistor (Carbon) 4=Temp. coefficient Dimension code L Y Wattage
— : E 32x02 16+02 | 057 2B
EYRD73E B2 BOOO J Z_x‘;:ffege rating - ~onos Trona0z 1o ”
C 161 g I S i B = 0 0. 2520, k
A T F\ Y X ( 7=Tolerance
1 2 3 4 5 6 7
(Chip) ®F Rating wattage
Code | Wattage | Code| Wattage |Code; Wattage
® Carb i
arbon resistor (Normal type) y . oA 1 10w 2F 1 aw 3A W
RD14 B B [ole] imension
(EX) f%j ['-f_j %j [}3 .'_z'ff'l [_%_% [:Jﬂ 2B | 1 8w | 2H 1 2W | 3D 2W
L
1 2 3 4 5 6 7 / T 2¢ | 1 8w
W
Model Destination RELAY unit CONTROL unit RX unit TX, PLL unit
K. X41-1560-11 X53-1400-11 X556-1380-11
TR-50 X-56-1480-00
W. X41-1560-61 X63-1400-61 X55-1390-61
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PARTS LIST

N: New parts
TR-50 GENERAL «: Please note that parts are sometimes not in stock and it takes much time to deliver.
DISTINCTION QUANTITY
PART.NO OTE NAME & DESCRIPTION 011061 REFERENCE.NO
AD1-0984~03 CASE(TOP)
A01-0985-03 CASE(BOTTOM)
AZO 2533-0 PANEL ASS'Y

A21-0787-04

ORNAMENTAL" PANEECA:
! |ORNAMENTAL  PANEL (B)
REAR:PANEL ~“ASSTY:

VA23 1484-0

B05-0706-14

REAR PANEL

SP_GRILE CLOTH

BO5- 0736'04_
5 bl

. IBE ESCUTCHEONCRY.

SIDE ESCUTCHEGN

'B10-0670-04
B40-3553-04
B41-0610-04

FRONT GLASS
MODEL NAME PLATE
CAUTION LABEL

8412064904
B42~2374=04
B46-0410=00

WARRANTY. CARD.

B50~4177-00

021-0806-04

INSTRUCTION MANUAL (K;W)

D40=0628502:

023-0706=04 "

E20-0381-03

[E30-1794=05

FO7-0B5 4405

F20-0521-04
F20-0510-04

INSULATING PLATE
INSULATING PLATE

GN1=082%+04

= COIL SPRING
KNOE. .FITTING

_LIPLATE SPRING:

602~ 05A7 04
613-0630~14
613-0635- 04

GND SPRING
CUSHION
CUSHIDN(UNDER LED)

nfis o &

01-4616-03

TPACKING
PACKT

H10-2600-02

0-2572-04

PACKING
PACKING FIXTURE(BOTTOM)

PACKING FIXTURE(TOP)

J19-04461-05

BATTERY CASE(6P)

J19-0462-05 BATTERY. CASEC4P)
J21-2566-04 * SPEAKER MOUNTING PLATE
DISTINCTION QUANTITY
PART.NO NOTE NAME & DESCRIPTION 011(061 REFERENCE.NO
J29-0409-04 SW GUIDE 2 2
J61-0412-05 N SHOULDER BAND 1 1

: 77 KNOB,

K211-0775-05 KNDB:

K23-0769-05 KNOS:

K27-0445-05 SQUARE KNOB

K27-0446-05 SQUARE KNOB TONE

K27-04644-05 KEY KNOB(SILVER)

K27-0h43-D5 ORANGE

LR4087 f 3y

NOB-0501~14 DRESSED SCREW 1
NO9-0687-04 ROUND FLAT SCREW

Zz=

: 0344 -0.
T91-0332-05
T91-0349-05

—0237-65

Nig~ 0604 04 | 1
N19-0634-04 N - |SPRING WASHER 1
N24-3015-41 2
] 8
; SCREW 2]
N30-2604-16 N HD: SCREW 2
N30-2004=46 FAN HD SCREW 2
N32-2604-46 FLAT HD SCREW 1
N32-3005-46 FLAT HD SCREW 6
N33-2805545 'ROUND. FLAT, SCREW 1
N35-2605546 B/ CREW(JUINT HARDWARE)
‘N3S-2004245 . BTN CREW... 5k
N35-2004-45 BIND SCREW
N35-3004-46 BIND SCREW 2
N35-3006-46 BIND SCREW- 1

MICROPHONE MC 48
MICROPHONE

3 ITARY ENCODER:
IDUMMY S BATTERY s
TERY CHARGE

B
BATTERY CHARGE

W09-0344-05 =1

W09-0343-05 NI-CD BATTERY ASS'Y (PB=16) 1| 1

W09-0326-05 LITHIUM BATTERY 1] 1
66511 RELAY oy
1560161 RELAY UNIT

X53-1400-11
X53-1400-61%
X55- 1390 11

CONTROL UNIT
CONTROL UNIT

RX UNIT
JRXCUNTT




TR-50

PARTS LIST

RELAY UNIT (X41-1560-XX) -11:K,-61:W

DISTINCTION QUANTITY
PART.NG NGTE ‘NAME & DESCRIPTION ©11]061 REFERENCE.NQ
AFGO5F1750A2 Ic B T s 2
CC4SCHIHO20C CERAMIC c -
CLaSSLIRETO0T | ([ CERAMICT ¢ T s
CC73ECHANORSE: {77 (CHEPCA C
CC7IECHARIRSC -4 . [CHEP. CAP, s O R 8 REY s
CC73ECHIA020C CHIP CAP. N Y S
CC73ECHIH100D CAP. 1| 1 c .
CC?3ECHIH101J CAP. 1] 1 )
(CK73EBINL02K. T TCAP. 919 B T
: . . . ’
CKZ3EBIHID3K: CHIPLCAR. 7% " 0w01 +. SOV Rt e,
€05-0334~05 MICRO WAVE TRIMMER 1 T -
€05-0062-05 TRIM.CAP. 6P 2 ¢ .
€90-1248-05 ELECTRO 1 S0V 1 ¢ .
T50=0868-05 | |ELECTRO T . 10 TV 3 e
£04#0154-08. 7 .|, |RE .COAK. CONNECTOR 2 2 .7
£06-0858-05 8P METAL SOCKET T 1 I
E11~0401-05 EARPHONE JACK EXT.SP af 1 J .
E18-0352-05 N__|POWER JACK al 1 J_ .
‘E40=3007=05""" *EIMINL "CONNECTOR™ B R e RS
E40=3010-05 MINL CONNECTOR S a1 IS
F29~0428-04 N |INSULATING WASHER [ 1
L33-0683-05 CHOKE COIL al 1 3
L34TT085505 coTe 25T 22 TTET L8
ROZZFBIA47G: | CHIP: RE§L. (.47 COHM 1r1i0M E I RE . 3
RO73FB2A101J CHIP RES. 160 OHM 1710W 1] 1 R, 2
RD?3FB2A563J CHIP RES. S6K OHM 1/10W A Y R, 01
R05-3429-05 N __|POTENTIOMETER 10K(K) il 1 VR, 1
RO5-3430205 " | ¥ |POTENTIOMETER ~10K(BY 22 VR s 2y B
R12-3454-05 TRIM.POT, 22 OHM 1 VR #. 4
R12-1433%05 TRIM.POT 4.7K(B> i LIVR s 5
R52-1061-05 JUMPER WIRE 2 R, 7. 8
$31-2411-05 N_[SLIDE SWITCH [ S s 3
§5171419205 7 RELAY, T SHE RE 771
UOSH ... bov |DIODE e L Aol b s . .. »r .8
188133 DIODE s| s o . i, 2, 3. 4, 7
ZSATTISCEY TR TR B T T %
‘| 28¢3358K TR i 1 [
2SC2603CEY TR 1 Q s L3
RX UNIT (X55-1390-XX)-11:K, -61:W
DISTINCTION QUANTITY
PART.NO NOTE NAME & DESCRIPTION 0111067 REFERENCE . NO
CC45CH1HORSC CERAMIC 0.5P S0V H 5 [4 » A5 23, 24, 71, 73
CC4SRH1R040C CERAMIC 4P sov 11 ¢ s 16
CC4SCHIHO10C CERAMIC 1P 50V 3 3 ¢ . 68, 80,119
CC4SRHIHOR0C ™~ "[CERAMIC ™ CETBRTTTES QN 1 S e R :
[CC45CHEHO20C = TCERAMIC 2P S0V, | 2| 2 R s g
CC4SRHIHOEOD: . .| CERAMIC:. e OP Ll SOV 1.1 Co.. o
CC4S5CHIR040C CERAMIC %P SOV 1 1 3
CC4SRHIHO70D CERAMIC 7P 50V 61 6 ¢ 26,112,115,118,120
CC45CHIHO50C CERAMIC 5P S0V 2 2 C 81
CC4SRHAHOBOD ™ SICERAMIC 8P SOV IS BT .
CC4SCHIHO60D; CERAMIC L6P | 'sov if 1 ¢
CCA&SRRIHOPOD: . SECERAMIC 9P . SOV, 1 1 C
CC45RR1H100D CERAMIC 16P S0V 33 ¢ 70, 72
CC45CH1R100D CERAMIC 10P S0V 4 4 ¢ 62, 75,111
CC45CH1H1204 CERAMIC 12P 50V 1 1 C
CC45CHIA220" TERAMIC 22P S0V T C
CC4SSLIHIOL] (I CERAMIC 100P S0V i 1 C s 40
CC4BCHIHATOY JCERAMIC - 47P SQV 20 .2 .C +107,108
CC73ECHIRB010C CHIP CAP. 1P 50V 1 1 4 + 10
CC73ECHIHO020C CHIP CAP. 2p 50V 3 3 ¢+ 7. 8 11
CCP3IECHIHO40C CHIP CAP. 4P 50V 1} 1 c .. 9
CECAWLERZZ2OM ELECTRO = 22 25V 22 T 1657768 i N -
CK73EBLHI0RK, . . CHIP CAPS, 1000F 50 10| 10 S A 2. Fy dere 820065 %2
. X . : L o . L7137 . 17,152 - d
Ta92N1A102K 1] 1 ¢ /102
CQ92M1H152K 1l 1 C .94
Ca92MIH222K 1| 1 ¢ ,103
g 2 Y ¢ 87
£ $ RG] [ oL
CO92MIH223K 1 | (2152 C.. . /42,97
CQ92MIR333K AR C s 46, 47,149,150
Ca92MIH104K 1 1 ¢ ,135
CS15EIVRATM TANTALUM Y ¢, 85
CSLSEEEQION | [TANTALUM RN E CT/I0T
£05-9062-~05 : [TRIM.CAP: 2l 2 TC .5 ts 2
£90=0837+05 LELECTRO 2] 2 C o s128,147.
€50-0843-05 ELECTRO 11 ¢, 58
€90-0838-05 ELECTRO 1 50V 10| 10 ¢ . 39, 86, 88, 89, 90, 98,130
148,363,169
TTTECECTRO™ Y e CT T 38 . T
FHELECTRO, AR Gl p1224125,4305160
R ELECTRO 3 3] C. .77 95,132,346 . "
©90-0896-05 ELECTRO ] ¢+ 50,138,143
€90-0854-05 ELECTRO 1 1 C /134
£90-2008-05 1 1 ¢ __,145
e CT e T
C: 7 39736, S1e 524 5
e : . .59 T7s. 78,82
T51-6488-05 CERANMIC 0.1 50V HEE T+ 48, 49

E04-0154-05 RF_COAX. CONNECTOR
4

“ | GND” FERMINAL

ro 1 robis s sl o
ro s o ks o

ok % AMINI CONNECTOR: 2P
E40=3008=05 ¥ MINI-CONNECTOR 3P
E40-3010-05 * MINI CONNECTOR
E40-3011-0S x MINI CONNECTOR
x

E40-3012-05 MINI CONNECTOR 78




TR-50

12

PARTS LIST

BISTINCTION QUANTITY
PART.NO NOTE NAME & DESCRIPTION G11]061 REFERENCE.NO
E40-3018-05 *  |MINI CONNECTOR 13P i 1 T .13
F10-1323-04 Nx |SHIELDING PLATE | 1
FITZ0875504 | NX |SHIELDING GASE T[T
3350666705 JCHOKE COTL 31, .38 .t i 43
£34-2034-05 VKO COIL [ 1 ,

- - 14| 14 Lo 4, 5, 6. 18, 19
£34-0890-05 TUNING cOLL , 20, 21, 26, 27, 28, 29, 30
T34=2032-05" TITURING COIL U SR ; ~
£3452233205 N [TUNING COIL: . af. 2 By
[3422734=05 .= o N7 LTUNTNG  COTLY 3l 3 ()

[34-2135-05 TONING COIL T 1 [
L40-1021-03 INDUCTOR 1 MH 17 1 L.
L74-0251-05 N__|mece 20.935MHZ 1] 1 L.
[72-0347-05, N[CERAMIC FLLTER 4S5KHZ 17 1 (R
L77-1258-05 . N. [XTAL 13..1483MHZ i 1 1% e
L77-1259-05:. | M . [XTAL " . . 19..857MHZ 1] 1 X s
[79-0646-05 N |REL1CAL BLOCK 1] 1 [
MC3359P i 1 1 Q. 7
WeoLT DIODE 22 3 V)
NIMES58S Ic 2y .2 [N . T )
RD73FB2A470J 47 OHM 1/10W i 1 R - 3
RD73FB2A332J 3.3KOHM 1/10W il 1 R, 8
RD73FB2AB92Y TUOKORM 17 30W CH TR
RD73FB2A4T 2L &, PROHM, 37400 af 2 R Ay B
RDZIFE2ALT S L A7K oMM A ow ] A 1 R 7122
RD73FB2A105J 1M OHM 1710W I R -i23
R12-3444-05 TRIM.POT. 10K OHM 1] 1 VR, 3
R12-3451-05 TRIM:POT. 22 _oHM 2] 2 VR ., 2, 6
RA2-3445-05 TRIM.POT. 47K OHM 373 VR o in ke S
YRC7808H ic A1 Q 20
UPC575¢2 Ic 1] 1 @ . 19

VOLTAGE VARIABLE 2| 2 D, 7,10
iggggg' DIODE o 88 DTS by LT 167 47, 187 19

§ .20

151588 DIODE Gl 4 D s tr. B 5, 6
2SA1115(E> TR 2) 2 & ., 6, 8
25B873(R) N TR 2 2 & ., 21, 23
2SC2347 TR B Q10,715
2sc2668.Y) TR 3 3 Qs 11s 465 17
25C2669:¢Y) . TR M Q...
25C3356 TR 111 g . i

TR i1 .
§§§§§3§fg> TR 6l 6 & . 9, 18, 22, 24, 25, 26
3SK73C6RY EET i s a ;12
35K97¢02) FET 2.2 S 3,4
32027 THERMISTOR 1 R, 31
TX, PLL UNIT (X56-1480-00)

” BISTINCTION QUARTITY

PART.NO NoTE NAME & DESCRIPTION G00 REFERENCE.ND
CCLSCHIHORSC CERAMIC 0.5P 50V H € ,111,112
CC45CHIR010C CERAMIC 1P 50V 2 ¢, 38, 49
CC45SL1H101J CERAMIC 100P__ 50V 2 C_ . 66, 67
CCASCHINOZ0C TCERAMIC R T € 7105
CC4SSLAR221Y CERAMIG. 2208 50V 1 ¢ iz 97
CC4SEHIHO3OC CERAMLC 3P 504, 1 C:iy 45
CC45CRIA050C CERAWIC 5P 50V 3 €, 32, 33, 37
CC4SCHIHO60D CERAMIC 6P s0v 2 ¢ ., 78, 98
CC4SCHAH100D CERAMIC iop 50V 2 S, 43, 44
CC4SCRIATS0Y CERAMIC = = 45F 50V 1 G
CCASCHIHRR204: CERAMIC . - 22P 50V 3 € ..70#.BLx 8%
CC4SCH1H330Y CERAMIC. ' 33p SOV.: 1 €. .. #1301 .
CCLSCHIA560J CERAMIC S6F SOV 1 T /100
CC4SRH1HO30C CERAMIC 3P 50V 2 C 104,109
CC4SRH1HO40C CERAMIC 4P sov 2 ¢__,108,110
CCLSRHIH080D CERAMIC - BF SOV E e 50
CC4SRITHI0D CERAMIC 10P 50V 2 C 48 55
CCHSRHIHIR0Y CERAMIC .A2P . S0V 1 C...ode2..
CC73ECHARIRSC CHIF CAP. 1.5F 50V 2 ¢ . 2,135
CC73ECHIH020C CHIP CAP. 2P sov 2 c . 20, 26
CC7IECHIKO30C CHIP CAP. 3P 50V 3 C - 12, 16, 25
CC73ECHAAOBOD ~ | " ICRLP CAPL T 8P " 50V T T ARG
CC73ECHAHOGOD CHIP CAP. . .= 6P S0V, 2y ¢ i R2pi23
CETIECHIHATOS ACHIP CAP. G GEPCT S0V 1 C ir 1
CC73ECHIAL01d CHIP CAP. 100P 50V 3 ¢ /127,128,130
CK73EB1H102K CHIP CAP. 1000P 50V 16 ¢ - 3, 6, 9, 11, 13, 15, 17

» 19, 21, 24, 27, 34s 36s 42
Lo e - B TA2E A 2T T
CM73ERHOZ0C 3P i (N T
Ca9aM1A223K: 0.02% i o Coln bl
CSTSE1VORIM 0.1 T ¢, 56
CS15E1C2R2M TANTALUM 2.2 2 ¢ . 58,118
CS15E1CLRTN TANTALUM 4.7 3 ¢ .. 53, 60, 61
€05-0062=05 TRIM. AP &P S TIC 72, Br ki ey
€05~0030+145 I TRIM. CAP, 20P 1 ., 8
£05-0031-15 TRIM.CAPL. ... .10P 1 TC..r. S
€05-0335-05 TRIM.CAP. A3 1 TC 1
€90-0844-05 ELECTRO 3.3 s0v 4 ¢, 5,10, 14, 18
€90-0840-05 ELECTRO 10 16V 3 €+ 74, 90,119
C90=087 3205 ECECTRO G SR B C 7,287 ki7 B2y, 85, B7s 88sE3L

S " o Dot P 7133
£90%2008205 UFELECTRO:E < 6V 4 C.o 7 94
€50-2010-05 ELECTRO 10V 1 ¢, 52
€91-0462-05 CERAMIC 0.0047 50V 1 ¢ .80
DTCLI4VE - AL TR T 5§

E04-0154 05 RE.EOAX . SCONNECTOR &, Jos de B By 8
£29-0455-04 Wx [GND TERMINAL B

E40-3007-05 x [MINI CONNECTOR 2P 2 FEEEE P
£40-3008-05 % |MINI CONNECTOR 3P 1 S, 6

E40- 3010705 ¢ [t¥  [MINL CONNECTOR 5P T2 T A Ay T

Fi14~08 : v [PLLSHIELD. COUER !

F20-0550-0% Nx |INSULATING BOARD 1

L19-0345-05 TOROIDAL COIL 2 L, 4,5




TR-50
PARTS LIST

DISTINCTION QUANTITY

PART .NO INOTE NAME & DESCRIPTION 000 REFERENCE.NO
L32-0673-05 N |vCO COIL 1 [F—
L33~0680-05 CHOKE COIL 1 UH 1 L, 26
L34~2215-05 TINING £OIL 2 L, B8, 9
3451134705 TTUNING COIL - BT L T
L3451108305 : . TUNING “COIL L i
L3451109+05 " TURING -COIL: ik L
L34-1110-05 TUNING COIL 1 L
L34-2235-05 TUNING COIL 3 L
L34-2236-05 N__ITUNING €OIL 1 L
L34 2139705 TTIVRD COTL TT™ F
Leps2282501 - 1) SHINDUCTOR 10
£60%4782516 5 - c LINDUCTOR 18
L40-1092-14 INDUCTOR 2
L40-1091-03 INDUCTOR 1
L40-3391-03 INDUCTOR 2
LEOSTO01=0% " ] " [INDUCIOR = T
E403339 1514 Ui B 3% T 14
L77-126¢ N 20.480MHE 1
L77-1261-05 N 54.350MHZ 1
L79-0648-05 N [HELICAL BLOCK 2
L79-0647-05 N__|HELICAL BLOCK 1
WE14 51 55P%K C . 1
MRESSS. . .o N ERR e 4
MT26.2J CA,B) ZENER DIODE [3¥1] 1
RD73FB2A100J CHIP RES. 10 OHM 1/10W - 2 R
RD73FBRATOLY ™ 77 CHEPI R : E 200" OHM- 11/ 10W % R
RD73FB2ALTLS ([ 1 HCHIPLR OHM ‘1710w 23 FIR
R12:-3454:205 0 200 PIRIEM.P S OHM:E g VR
R12-3445-05 TRIM.P OHM VR
§59-1405-05 TACT SW RESET 1 s . 1
0525,13Y 2ENAR DIODE : 1 S DPA
15599 DTODE 3 5 - 5, &, 7, &
155101 DIODE 1 b, 1
158133 DIODE 6 D . 2, 3, 4, 21, 12, 14
1SVIZs T | VOL TAGE - VARTABLE T Bk ) T EET
18Y50E | VOLTAGE VARIABLE e i
2SAT11S¢EY TR 1 Q
258658 TR 1 Q
25C1815CY) TR 1 Q
25C2S5BKA - TN TR T B
25£3357 N LR a1
256335%8K: N TR 3
25C3355K N |TR 2
25€2026 TR 3
25C2603¢E) TR 2
2SC2668CY) TR 1
25€2347 TR 2
2SC1775TE) TR a7l
25K125 FET 1
25K30A(0) FET 1

CONTROL UNIT (X53-1400-XX) -11:K, -61:wW

DISTINCTION QUARTITY

PART .NO NOTE NAME & DESCRIPTION 0111061 REFERENCE.NO
811-0423-04 Nx |LIGHT GUIDING PLATE [ 1
B11-0424-04 N* |REFLECTING SHEET 1l 1
830-0832-05 N 40MA 2] 2
CCPIECHEHRO00 56V Al Al
CL73ECHIH300Y SOV A
CC73FCHAA330J CHIP CAP. S0V 11
CEQ4CWLAZ3OM ELECTRO 10V 2f 2
CK73FF1H2232 CHIP CAP. 50V 2] 2
CK73FEAEAOLZ. ; 4 7 ”
CK73EBAHAT 1K, 2h 2 -
K73 BAHLO02K: o
CK7SFFIH103Z 3 3 <
CS1SE1C3R3M 1 1 ¢
CS1SEAC4R7M 1 1 ¢
C90-0885-05 25V I L e
€90-201105 N 25V a1 e
C9040868-05 L 16V 1.4 e
E29-0456-04 Nx |LCD CONNECTORCAY

e

E29-0457-04 Nx JLCD CONNECTOR(B)

ETD1EL3: “ (RED

1R3G25 —Tie

L77-1256-05 32.758KNZ

NIM7BLOGA 1| 1
N35-2004-48 ; —eT%
RD73F8SA104 EGOKDKM [ Ai]. it

RD73FB2A1544 CHIP RES. 150KOHM
RD73FB2A274J - 270KOKM
RO73FB2AGBLY ; :
ROZZFB241004
RD7IFB2AG 7L
RD73FB2A3324
RD73FB2A4T2
RD73FB2A273J
RD7ZEBZALTSY

RES..

P EEEEEEIEE]

n o~

CHLP, #722+°257 26027

RD73F CHIP RESY

R d
R92-1061-05 JUMPER WIRE R 12
R92-0150-05 JUMPER WIRE R
$31-2410-05 5
SL0-2443-05 PU; A G
|540-2443-05; i |PUSH:SWETCH s
§40-2444-05 PUSH SWITCH s/
§50-1412-05 TACT SWITCH S 4 1, 2, 3, 4, 5, 6, 7
.




TR-50

PARTS LIST

. DISTINCTION QUANTITY
PART.NO INOTE NAME & DESCRIPTION 011]0412 | REFERENCE.NO
TC40HOOOF N i 1 1 @ s 4
TC4OHOOLF N IC . 1 1 Q s 1
UPD7514G-030~-12 N MICTRO=PROCESSOR 1 1 Q s 2
155133 DIDDE 13 D s 1, 25 3+ by 5, 7.; 8
, 9, 10, 12, 13, 14, 15
188133 DIODE 11 D s s 2, 3, 4s 7, 10, 12
_ _ — _ _ s 13, 144, 15
2SA1T415¢E) TR 1 1 Q , 6
| L
SEMICONDUCTOR
tem e Part NO. Item i Part NO. ltem e Part NO.
Diode 1S1555 TR 25C1775(8) IC IR2429
151588 28C2026 MC145155P*K
1SS99 25C2347 MC3359P
185101 N 2SC2658KA
MC911 25C2603(E) NJM4558S
UosB 25C2668(Y) NJM78LOBA
0525, 1-Y 25C2669(Y)
15S133 N 2SC3365K N TC40HO00F
25C3356 N TC40HO04F
Vari cap ISV123 N 28C3357
ISVB0E N 28C3358K wPCB75C2
N MRF559 wPC7808H
Thermister 32D-27
Digital TR DTC114Y(F) Micro processor | N wPD7514G-030-12
TR 2SA1115(E)
FET 25K125
25B698 2S8K30A(0)
N 2SB873(R) 3SK73(GR)
38K97(Q2)
LCD: FTD-1613
— < S~ N~ N N7 > MR
e | o Q$7Q$7Q$7Lj f?[) MS
Q:UO Q:UO ﬂad (@] ﬂmﬂo @ [o}
ALl J coooooooooceme=a B2 | M
BUSY 3 5 S&RF i0
BATT
\: —/
SEGMENT
d=
E|Z
HE 9

~ wswm?:ﬁﬂif@tgg
O U o] o| o | ojv| 0] v g (=1 3

g

14

aaz
az23
024




PC BOARD VIEW TR-50

W RELAY UNIT [X41-1560-XX] [-11:K, -61:W] [Component side view]

TX-4-PM—=
RX~-7-SM =]

D7:1S1665

BATTERY @ RX-7-MIC
TONE-E

i

BATTERY

)

an gNo

-

TONE-CBH1

D2~4:151655

<
[
w
CONT-RV3 RX-6-RV1
-6 - —-— —»TONE'S
RX-6-RV2 NE-S
—~RX-6-E
RX-13-AF1 - =
RX-12-CB1
RX-13 -AF2 =
RX-13 - E~ -
RX-13-SQ1
RX-13-SQ2
<
2
N

Q2: AFGOBF1750A2 Q3: 2SC2603E 15

Q4: 2SA1115E D8: U05B

N -




TR-50 PC BOARD VIEW

V¥ RX UNIT [X55-1390-XX] [-11:K, -61:W] [Component side view]

.
R = ;g"?%m L

Q1:2SC3358K Q2:2SC3366 Q3,4:3SK97Q2 Q5:2SC2669Y Q6,8:2SA1116E Q7: MC3369 Q10, 16: 25C2347
Q11,16,17: 25C2668 Q12:35K73GR Q13, 14: NJM4558S  Q19: uPC575C2 Q20: uPC7808H Q21,23: 2SB873
Q18,22,9,24~26: 2SC2603E D1,2,5,6:151588 D3,4,11,16~20: 151565 D7, 10: ISVE0E D8, 8: MCO11

A e < 2 R



PC BOARD VIEW TR-50

RX UNIT [X55-1390-XX] [-11:K, -61:W] [Foil side view]

17




TR-50 PC BOARD VIEW

Q1: 2SC2558KA Q2: MRFE59 (Q3:2SC3357 Q4,5,6: 25C3368K Q7,8: 2SC33556K Q9, 10, 156: 25C2026 Q11:2SK125
Q12:25C17756 Q13: 2SK30A(0) Q14,22,23: 2SC2603E Q16,20: 25C2347 Q17: MC146166P Q18:2SB698 Q19: DTC114Y
Q21:258C2668Y Q24: 2SA1116E D1:1SS101 D2,3,4,11,12,14:1SS133 D5b,6,7,8:1SS99 D9:1SV123 D10:05Z5. 1-Y
D13:1SVE0E D16: MTZ6.2J (A.B)




PC BOARD VIEW TR-50

¥ TX, PLL UNIT [X56-1480-00] [Foil side view]

19




TR-50

V¥V CONTROL UNIT [X53-1400-XX] [-11:K, -61:W] A/2 [Component side view]

SU'mm ol - ENCODER
=

ENCODER

Tew N

%‘%&‘mm@aﬁ% -

5 e N, g
%K‘%:%”%W

-

~—MIC DOWN

T X-14-10K

TX-5-CLK
TX-5-DATA

~MIC UP

J20
X
O

RX-13-BZ

J19
X
@)

i)
x
|
[&)]
[
1
D9
O
X

Q1: TC40HO04F Q2: uPD7514G-030-12 Q3:1R2429
Q4: TC40HOOOF Q6: 2SA1115E
Q8: NJM78L06A D1~D10,D12~D15:1SS133

20




TR-5l
DISASSEMBLY

Front Panel Disassembly

NOTES
1. When assembling @ , align the Slider switch knob

with the notchon @ .
2. Use the special tool (T-009-01) to assemble/disassem-

ble ® . T-008-01
Use the special tool (T-004} to assemble/disassemble
(4 I8 @® CONTROL UNIT
{X53-1400-XX)
RELAY UNIT C/7
{41-1560-XX)
RELAY UNIT D/7
{X41-1560-XX)
STOPPER RING
{N29-0301-04)
COIL SPRING
(T-004)
PANEL ASS'Y
(A20-2533-03)
KEY KNOB
{K27-0444-05)
“
ROTARY ENCODER
DISASSEMBLY FOR LCD {(W02-0367-05)

SUB PANEL N @/
KEY KNOB
/ (K27-0443-05)
R % DRESSED NUT
o> {N13-0310-04)

Y
< SW GUIDE

(J29-0409-04)
LAMP
(B30-0832-05) \/ SQUARE KNOB

SOUARE KNOB / 0} (K27-0445-05)
[K27-0446-05) @
* FLANGE COLOR
{D23-0706-04) (e

@ SHIFT KNOB SPRING WASHER
LCD CONNECTOR (B} (K21-0775-06) {N19-0634-04)

Xy
Bind screw
(N35-2004-48)

(
LIGHT GUIDING
PLATE
| LCD CONNECTOR (A)
AEFLECTING
SHEET ]
Round boss
1J32-0788-04) \_@
LCD

LCD HOLDER

Y



g (G0-9LL0-12))
] q0Ny  (PO-PEQ0-6LN)
HIHSYM DNIHAS

(60-GL£0-LTM)

@ {141HS) 9ONM
(G0-S0-L2N) @ (#0-90£0-€20)
FONY 3HVNOS YWz 40102 IONVI (£0-G860-LOV)
{80-69.£0-€2) 75 (S0-9P50-£Z3) {NOLLOS) 3SVD
£X 0NN /@ _~ gONY 3HVNDS Ov-0L¥i-6LM)

{80-6090-209) & {70-£890-60N) (1) 3UYMaVH 1138
0,
ONIHdS ONLLLIE 80N " ) (0-60v0-62r) #X M3UOS LV1d ONNOH /
(70-0LE0-E LN) ~ 1 309 MS /
1NN a3ssada P 2 {#0-8890-60N)
/A&f/ / {G0-£9E0-Z0M) M380S 1V ANNOY
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ADJUSTMENT

A. Necessary specification of test-equipment

TR-3l

No. Test-equipment Specification
1 AVR Current capacity; over 1 [Al
DC power supply Voltage; variable 8~18 [V]
(standard; 13.8 [V])
2 Current metter Full scall 0.3 [Aland 1.0 [A] analog type.
with low loss cable
f. counter Upper frequency responce; 1.5 [GHz] approx. 0.2 [ppm] stability
Power metter with cable Upper frequency responce; 1.6 [GHz]
(6D2W, 1m) Impedance; unbalanced 50 Q
Full scale; 3 [W1]
Dummy resistor Impedance; 8 [ ], more than 3 [W]
RF VTVM Upper frequency responce; 1.6 [GHz]
Linear detector Upper frequency responce; 1~1.5 [GHz]
C/N: better than 60 dB
8 DVM DC input impedance; more than 1 [M Q]
Full scall; approx. 18 [Volt]
Oscilloscope Freguency responce; DC~30 [MHZz]
10 AFVTVM Frequency responce; 50 Hz~1 [MHz]
Minimum lenge; more than 1 [mV]
11 Spectrum analyzer Frequency responce; DC~4 [GHz]
12 SSG Upper frequency; more than 1.3 [GHzZ]
Output level; —120 dBm~+20dBm
01uv) 1V
Output impedance:; 50 [ Q]
B. Control
Arrangement figure and control function
1~ [ Bk
TONE RIT /
R — ™ " MR MRM1 MSM2 E M3 M M4
D09 Y92 0802w e B e Tl e W )
A= Bm C REV AB AL M5
kHz BUSY S&RF 33— 3 | o |
SHIFT MHz
N A Yo
(MicH
@)
DWN
"
C. Preoperation
Initial setting for check or adjustment
Power SW ... . ON
AFVOL . MIN
SQVOL .. MIN
TONE o OFF
SHIFT SW kHz
RIT OFF
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e When adjusting the trimmers or coils, use non-induced
adjusting rod.
e When adjusting the RX section, never transmit to pre-
vent SSG damage.
e Connect MIC connector as shown in right Figure.
& Output level of SSG is indicated as SSG's open circuit.

ADJUSTMENT

®8Vv

®NC

@GND
{mic)

MIC connector (8 pins)

Front panel side view

ADJUSTMENT
ltem Condition Measurernent Adjustment Specification
Equipment| Unit |Terminal| Unit Part Method
1. TXIF JP-5 (13T) terminates RFVTVM | RX JP-5 RX 126,27 |Max Better than 0 dBm
section in 50 Q load. (13T) 28,29
(139 MHz) 30
Transmites F.counter L25 139.000 MHz +100Hz
2. Sensitivity | Connect SSG (649.756 MHz, RFVTVM | Relay | RAO Relay | TC-1 Center position @
in Pre. Amp| 100 dB).
RAO terminates in 50 £} load TC-3  IMinimum.
DC power supply voltage sets POT.1 | Sets max.bar
3. Bat'tery to 1%.3 AR PeY ° indicate to 8th bar.
indicator || Anp/BATT SW; BATT
4. PLL part
a) Inputlevel | Display f.: 1299.98 [MHz] Oscillo- ™ TP-1 T 122,23 [Maximum Reference
to PLLIC scope 24,25 |«cautiony» 0.3 [Vrmg]
.25 adjustment
direction; corror
move down
Display f.. 1260.00 [MHz] L10 Vary pitch-width 0.35~1.15 [Vrms]
b) Reference
oscillator F. countor | TX TP-5 X TC-8 |20, 480 [MHZ) +100 [Hz)
c) VCOpart | pigplay f. 1260.00 [MHz] S g X [Lia 142lV] +£02 V]
Display f.: 1299.98 [MHz] Confirm 1.2~1.8 [V}
Display f.: 1280.00 [MHz] RFVTVM TP-3 Confirm 0.6 [Vrms]
Display f.: 1260.00 [MHz] F.counter Confirm approx.
280.25 [MHZ]
d) Multiply . | HTO terminates in 50 Q load.
part TX at 1260.00 [MHz} Spectrum| TX HTO ™ TC-6 [Max.
analyzer output
side
16,7 —3~+5dBm
TX at 1299.98 (MHz] X HTO TX TC-7 |Max.
input
side
16,7 —3~+5dBm
TX at 1299.98 [MHz] F.counter | TX HTO Confirm 1160.98
(MHZ]
TX at 1260.00 [MHz] Confirm 1121.00
[MHZ]
5. Drive/final | Transmits at following f.: RF Power T Output |Max.
stage 1260 [MHz] metter side
16,3
TC-5,
4,3
1299.98 [MHz] TX input  |Max.
side
16,3
1280.00 [MHz] X TC-2,1 |Max.
Relay | TC-2 Max.
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ltem Conditioni : Measurement : Adjustment Specification
Equipment| Unit |Terminal|[ Unit Part Method
1299.98 [MHz} RF Power Confirm RF output Over 1 [W]with
meter power less than 0.9 [A]
1260.00 [MHZz] Confirm RF output operation 9
power current
6. TX Pick up TX radio-wave with F. counter
frequency | F. counter. 1260.00 [MHz] ™ VR-2 1126000 [MHz] =300 [H7]
1260.01 [MHz] L20 1260.01 [MHz]
7. RF Transmits at following f.:
indicator | 1280.00 [MHz] > D1 Cuppling capacitance| Full scale
Both band edge TX D1 by stripline and D1
lead
8. Modulation | Connect AG (1 kHz, 2 mV) to Linear
MiC Detector
jack, and transmite at 1299.98
[MHz].
a) Mic gain AG wic ] coupler Power RX VR-6 +3 [kHz]
b) Dev. increase AG output +20 dB ? RX VR-3 |45 [kHz dev]
Decrease AG output to ©_|ANT| RF power Confirm +25~35
privious fevel. TNEAR [kHz]
c} Tone Tone ON, (W type) DETECTOR | Key VR-4 {Tone frequency 1760
circuit AF board [HZ}
oscilo-t.__ 9P | (1/9)
scope
Key VR-5 |35 [kHz dev]
board
(1/2)
9. RIT RIT ON RFVTVM | RX TP-2 RX L18 Max.
RIT knob. center F.counter L17 118.065 [MHz]
RIT OFF VR-2 [118.065 [MHZ]
RIT knob turn Confirm =5 [kHz]
variable
10. Sensitivity| Setf.and output levelin SSG
following step oscillo-
scope
1280 [MHz], 30 dBu EX RX L15 AF Max.
EX Smetter -Oscillo» Smetter
W A-ZCC?EVM RX | J7-1 |RX | TC-1.2 |Max.
L2~7
) 110,19 | *TC-2,1L20~21
EXTSP 20, 21 jadjust circlely.
Decrease output level to EX RX J7-1 RX 122 ~24{Max.
Smetter starting point.
1280 [MHz], —4 dBu RX J7-1 RX Center |EX Smetter, Max
L1
1260 [MHz], —4 dBu RX J7-1 RX Output More than
side L1 S/N20dB
1299.98 [MHz], —4 dBu RX J7-1 RX Input
side L1
11.LCD Bar 1280 [MHz], 0dBu Confirm no LCD bar graph.
graph in case still LCD bar graph indicates, adjuste L24 in RX unit
S metter {adjust mentdirection — corror moves out).
1280 [MHz], 17 dBu RX VR-1  [LCD bar graph, full =+3dB
scale
1280 [MHz], 6 dBu. Confirm that max.
Bar graph points over
2nd Bar.
Output jevel vary 40 to 100 Ali Bar graph
dBu indicates.
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ADJUSTMENT
OPERATION CHECKS
Iltem Condition Operation Checks Specification
1. Opera- |POWER: ON, SQ: ON Display: 60.000 A
tion RESET: ON (TX unitS1)
check STEP knob; kHz in 20 kHz step
Turn Main knob step up/down
clockwise: UP
counter clockwise:
DOWN
[A/B]ON Display: 95.00 b
Turn Main dial Step up/down in
10 kHz step
Connect Mic: Change in 1 step
Push UP/DOWN botton each
Keep pushing UP/DOWN Change
botton continuously
Release UP/DOWN botton Scan start
Push both botton at same Scan stop
time
Start scan with UP/DOWN Scan stop
botton
Key PTT
2' Memory One beep beeps with Morse "R”
display: 60.00 — display; B M — — Memorized
One beep beeps with Morse “R"
display; 99.98 — display; » M — — Memorized
One beep beeps with Morse "R"
display; 80.00 — display; » M — — Memorized
One beep beeps with Morse “R”
— display; » M — — Memorized
One beep beeps with Morse “R”, and beeps
[M/M4) — display; » M — — Memorized
beeps with Morse “R”
display; 82.00 b—> Memorized
ne beep
“13. Memory
recall One beep ]
— Display; » [MR/(M1]] - Display; 60.00,
One beep
— Display; 80.00,
One beep
- Display; 99.98,
One beep
— Display; 80.00,
One beep
— Display: 80.00;
TX Display; 82.005
4. Memory One beep
scan — Scan CH1 to CHB
b. MemOl’y One beep One beep One beep
erase [C]—[C]— [E/M3] — Display; E 4
One beep beeps with Morse “"R”  One beep
(M/M4] — [E/M3] —IMS/M2| — Scan CH1 to CHB.
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6. Memory |SQ OFF .
erase Busy light.
Step next CH,
after holding for
approx. b
minuies.
SQON Scan-stop
PTTON
7. Program |Push UP botton One beep One beep One beep Scan from 80.00
Scan — [MR/M1] —[AL/MB] — Display; 80.00 to 82.00.
PTT ON Scan stop
8. Alert SQ OFF One beep .
[AL/MB]— Display: AL € — Beep tone sounds every 7 minute
AL/MB!| — Alert Operation stops.
PACKING * PART. CONTENTS
NAME PART.NO. |QUANTITY
DUMMY BATTERY | W 09-0002-05 1

WARRANTY CARD
(B46-0410-00)K

INSTRUCTION MANUAL

(B50-4177-00}

PACKING FIXTURE (TOP)

(H10-2572-04)
BAG
(H25-0705-04)
CUSHION (A)
(H12-1369-04)
ANTENNA
(T90-0344-05)
MICROPHONE
(191-0348-05)W

(T91-0332-05)K
Ni-Cad BATTERY ASS'Y
(W09-0343-05)

SHOULDER BAND
(J61-0412-05)

* BAG

(H25-0077-03)

PACKING FIXTURE (BOTTOM)

(H10-2600-02)

CUSHION (B)
(H12-1370-04)

PACKI

(E30-1794-085)

NG

(H01-4611-03)

BATTERY CHARGER
(W09-0342-05)K
(W09-0344-05)W

DC CABLE ASSY
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TU-6 (PROGRAMMABLE TONE ENCODER)

TU-6 SPECIFICATIONS TU-6 PARTS LIST
H 0,
Oscillatorfrequency ..................ooo. 1 MHz=0.1% Parts No. m!;?;‘ Description I Ref. NoJE)'ty
Usablefrequencyrange..............ccciviiians 37 EIA
Specification Group Frequencies TU-6 GENERAL
(67.0—250.3 Hz) B50-4178-00 N Jinstruction manual 1
Weight ..o 39
G13-0806-04 N [Cushion 1
TU-6 TONE FREQUENCY CHART H25-0029-04 Protective bag 1
Setting the frequency
X52-1320-10 N [Tone unit 1
Cut and connect pins 1—6 of the IC to the PC board
pattern by soldering to set the frequency. TONE UNIT (X52-1320-1 0)
e “0”in the table indicates the connection. CC73FCHTH330J Chip cap. 33pP c.2 2
1” in the table indicates the disconnection. CEOACW1A100M T 10 1ov| ce 1
CK73FBTE103K Chip cap. 0.01 C3 1
CK73FB1E223K Chip cap. 0.022 C5 1
CK73FB1H102K Chip cap. 0.001 c7 1
C90-0888-05 Tantalum 0.1 16V|C4 1
EIA Program Lines EIA Program Lines
# |Specification {{ON..1, OFF.0) # [Specification | (ON..1,OFF.0} - L77-0982-05 Crystal 1 MHz X1 1
Group Hz |1 2 83 4 5 86 Group Hz {1 2 3 4 5 6
;g g:-g 1 1 1 1 (1) ; g;’; 13(15'2 ; ? (1) ? g (1) RD73FB2A103J Chip resistor 10kQ R6 1
3 lc 24401 171 0 1 1]23 |a 151400 1 1 1 0 0 RD73FB2A105J Chip resistor 1MQ R1 1
4/2 %4(7) 11 (1) 100 gg E\ 156710 1 1 0 0 1 RD73FR2A223J Chip resistor 22k R2 1
5 711 1 111 162210 1 1 0 0 0 . :
o le @51 1100 106 w7900 101 0 1 RD73FB2A224J Chip resistor 220k R4 1
7 |c 86411 1 0 0 1 127 |A 17380 1 0 1 0 0 RD73FB2A473J Chip resistor 47 k) R3 1
8 |A 8851 1 1 0 0 0|28 (B 179810 1 0 0 0O 1
9 c 915 (1 0 1 1 1 1[29]A 1862 (0 1 0 0 0 O )
10 |B 98|11 01 0 1|38 192810 0 11 0 1 R12-3449-05 Trim. pot. 10kQ(B) VR1 1
11 |A 10001 1 0 1 0 0l31]a 203510 0 1 1 0 0
12 (B 1036 (1 1 0 0 O 113218 210710 0 1 0 0 1 R92-0670-05 Chip resistor o0 R5 1
13 |A 07211 1 0 0 O 033 (A 218110 0 1 0 0 O
14 |8 11091 0 1 1 0 134 [8 225710 0 0 1 0 1
15 [A 1148 (1 0 1 1 0 035 |A 23360 0 0 1 0 O MX315 IC Q1 1
16 |B 11881 0 1 0 O 136 |8 241810 0 0 0 0 1
17 |A 12301 0 1 0 O 037 |a 25030 0 0 0 O O
18 B 127311 0 0 1 0 1 28C1412K(Q) or TR Q2 1
19 |A 131801 0 0 1 0 O 25C2712(Y)
20 |8 1365 |1 0 0 0 0 1
TU-6 PC BOARD VIEW
TONE UNIT (X52-1320-10) Foil side view
MX-315

— Program Iine_——\

_ -~/

8 i 14 vdd
WHITE { , - Q1: MX-315 (bottom) g4 |2 13| Tx ENABLE
BLACK 24 ! Programable tone encoder 2 13 2| Tx ENABLE

T 14 |1 Tx OUTPUT
BROWN X |5 10| NC

v |6 o| xTaL

Vss |7 8] CLOCK

Q1: MX315 Q2:25C2412K(Q) or 28C2712(Y)
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PB-16 (Ni-Cad BATTERY)

PB-16 SPECIFICATION

Nominal voltage ... 12V, 500 mA
Charging voltage ... 166V
Charging carrent... 126 mA

—
_G'-“O_JM

—0  To—i2 13
—a  o—

TU-6 (PROGRAMMABLE TONE ENCODER)/PB-16 (Ni-Cad BATTERY)
$C-10 (SOFT CARRYING BAG)/MB-3 (MOBIL MOUNT KIT)
TU-6 SCHEMATIC DIAGRAM

TU-6 (X52-1320-10)

ta

0" "o—
—C  TO—
1}—6—-b_

) -

c5 ,022

Q1
Q2

MX315

25C2412K(Q) or 25C2712(Y)

PARTS LIST
Re- .
Parts No. marks Description
B50-4187-08 N* | Instruction manual
HO1-4630-08 N* | Packing carton (inside)
W09-0343-05 PB-16

SC-10 (SOFT CARRYING BAG)

PARTS LIST
Re- .
Parts No. marks Description
B50-4190-08 N* | Instruction manual
H01-4633-08 N* | Packing carton (inside)
H80-0318-08 N*= | SOFT CARRYING BAG

E STO EB

28C2412K
28C2714

45
E

MB-3 (MOBIL MOUNT KIT)

PARTS LIST
Parts No. e Description
A13-0663-02 N | Mounting bracket ass’y
A13-0664-03 N | Bracket
A19-1414-04 N | Backing metal fitting
G13-0807-04 N | Cushion X2
J19-1413-03 N | Fix metal fitting
N0S-0691-04 N | Taping screw X4
N14-0527-04 N Flange nut X4
N16-1040-45 Flat washer X4
N33-3006-45 Round flat screw X4
N35-3006-45 Bind screw X4
N99-0303-04 Bolt X4
B50-4189-00 Instruction manual
H01-4632-03 N | Packing carton (inside)
H12-1373-03 N | Cushion
H25-0103-04 Protective bag {main body)
H25-0116-04 Protective bag (accessory}
N09-0008-04 Mounting boss M4
N08-0632-05 Tapping screw Mb
N09-0692-04 N | Bolt M6 X 20
N14-0009-04 Nut M6
N15-1060-41 Washer for M6 bolt
N16-0060-46 Spring washer for M6 bolt
W01-0401-04 Hex. bar wrench
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SPECIFICATIONS
" [GENERAL]
Frequencyrange.............oooviiiiiniiiiiia. 1260.00— 1299.99 MHz
Mode ..o F3
Operating temperature ............................ —20°C to +50°C,
Antennaimpedance ................. .. 50 O
Supplyvoltage. .........................coee: .. 138V +15%, —25%
Currentdrain (13.8V, lampOFF) .................... Approx. 180 mA at standby
Approx. 8560 mA at transmission (1 W)
Dimensions ‘

(Maximum dimensions including projections) ... 123 (1567.5) W X192 (210) D X51 (51.5) H mm (inch)
Weight .. .. Approx. 1,200 g (including antenna and battery)
[TRANSMITTER]

OUIPUL POWET. . i TW
Modulation. ... Reactance
Maximum frequency deviation .................... +5kHz
Spurious radiation ............ .. —40dB
Microphone impedance ........................... 500~600 Q)
[RECEIVER]
CirCUItIY .o Triple superheterodyne
Intermediate frequency.......... ... ... 1stIF: 139 MHz
2ndIF: 20.935 MHz
3rd IF: 455 kHz
Receiver sensitivity ... SINAD 12 dB: —10 dBu (0.3 uV) or less
S/Nratio: 30 dB or more at 1 wV input
Squelch sensitivity.............. ... o 0.25 wV or more
Passbandwidth ................................... 15 kHz or more (—6 dB)
30 kHz or less (—60 dB)
RiTvariablerange ............... ... .. .. i, =45 kHz or more
AudiooUutpUt ... 1 W or more (10% distortion, 8 Q load)

Note: Circuit and ratings are subject to change without notice due to developments in technology.
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