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- SPECIFICATIONS

K typel (W type]
GENERAL GENERAL
Semiconductors . Transistors 28 Semiconductors . Transistors 29
FET 1 FET 1
ICs 18 ICs 18
Diodes 52 Dicdas 53
Display- ................... LCD {Liquid Crystal Display) Display ...............00es LCD (Liquid Crystal Display)
Frequency Range .......... 144.00 t0 147.995 MHz Frequency Range .......... 144.00 to 145.995 MH2
Frequancy Synthesizer ... .. Digitail contral of phass locked VCO Fraquency Synthesizer ... .. Digital control of phase locked VCO
Synthasizer Stabiiity .._.... Less than 750 Hz at 25°C Synthasizer Stability ... ... Lass than £750 Hz at 25°C
Mode ................ccu e, FM Mode ..........cocvvvenns M
Channels .................. 800 Channels .................. 400
Memory Channels .......... 10 Memory Channeis .......... 10
Operating Temperature ... .. -20to0 50°C Qperating Temperatura ... .. - 20 to 50°C
Power Voltage . ............ 9.6 VOC£15% Power Voitage . ............ 9.6 VDC+:15%
Grounding ................. Negative groudning Grounding................. Nagative groudning
Antenna impedance ........ 500 Antenna impedance ........ 500
DCCurtent ................ Approx. 28 mA in receive with no DCCurrent ................ Approx. 28 mA'in receive with no
input signal input signal
Approx. 500 mA in transmit (at Approx, 500 mA in transmit (at
1.5 W RF output) 1.5 W RF output}
Approx. 0.8 mA in memory backup Approx. 0.8 mA in memory backup
with power switch off with power switch off
Dimensions ............... 71 mm (2-13/16") wide Dimensions ............... 71 mm (2-13/18"') wide
192 mm {7-8/18"") high 192 mm (7-8/18"') high
47 mm (1-7/8"") deep 47 mm (1-7/8"} deep
Waight ............ e 740 gr {1.82 Ibs.) Weight ................... 740 gr (1.62 Ibs.)
TRANSMITTER SECTICN TRANSMITTER SECTION
RF Qutput Power .......... 1.5 Watts RF Output Power .:........ 1.5 Watts
Modulation ................ Variable reactance direct shift Modulation ................ Variable reactance direct shift
Max. Frequency Deviation .. £5 kHz - Max. Frequency Deviation .. = 5 kHz
Spurious Radistion ......... Less than — 60 dB Spurious Radiation ......... lLess than —&6Q dB
Microphone ............... Condensor microphone Microphone ............... Condensor microphone
. RECEIVER SECTION ' " RECEIVER SECTION
C Clireuitty ..., e Double superheterodyne - T Clreuitry ... e Double superheterodyne
intermediate Frequency .... 1st IF...... 10.7 MHz " . Intermediate Frequency . ... 1st IF...... 10.7 MHz
. 2nd  IF...... 455 kHz 2nd¢ - IF......455 kHz
Sensitivity .............. . Less than 0.2uV for 12 dB SINAD Sensgitivity ............000. Less than O.2pV for 12 dB SINAD
~ {Less than 14V for 30 dB S/N) : {Less than 1V for 30 dB S/N)
Squeich Sensitivity ......... Less than 0.25xV Squelch Sensitivity . ........ Less than 0.25pV
Pass Band Width . .......... More than 12 kHz at 6 dB down Pags Band Width ........... More than 12 kHz at 6 dB down
Audio OQutput .............. More than 200 m watts across 80 ’ Audio Qutput .. ............ More than 200 m watts across B
load {10% distortion) load (10% distortion)

-NOTE: - Circuit and ratings may change without notice due to
davelopments in t_aehnology. i
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TR-240(

CIRCUIT DESCRIPTION

RECEIVING UNIT

The receiving unit employs a doukie superheterodyne cir-
cuit with 3 hybrid IC's. The RF stage is toued by variable
capacitance diodes. The receive signal is RF amplified by Q1
and mixed with VCO outlet by Q2 to produce an IF signal at
10.7 MMz, This signal passes through a Monoiithic Crystal
filter and is fed to Q4 a hybrid iC containing at the 2nd
oscilator and 2nd mixer. Qutput is the 2nd IF signal
455 kHz. The IF signal is amplified by Q5 a hybrid and
becomas an AF signal through the ceramic discriminator. In
the receive mode, standby current is about 28 mA, squelsh
closed {ng signal).

Transmitting Unit

The transmitter is a simple 3-stage circuit using direct
maodulation of the VCO operating at the signal transmit fre-
guency. Since this circuit has no MIXER stage, excellent
transmit signal characteristics are obtained.

QOperating time:

Normal operating time of TR-2400 is 2 hours and 30
minutes for 1 minute transmission and 3 minutes reception.
Fig. 1 shows the voltage/power vesus time characteristics.

W Transmitting k '1 rﬁinﬁte.‘
" Receiving 3 minute.
h_ AF QUTPUT 0.6 Vv 8Q (50 mwW)
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PLL CONTROL UNIT

Fig. 2 shows the PLL unit. An impontant feature of the PLL
circuit is that the VCO output frequency during transmission
operates between 144.00~147.99 MHz, This directly
feeds the driver and PA sections. In the receive mode, the
VCO - frequency operates between 133.3~137.29 MHz.
Thus, the VCO output in transmit mode is different from that
in receive mode. This PLL unit is compact and its current con-
sumption is very low.

individual ‘local oscillator triplet circuits are used for
transmission and reception. The local oscillator output fre-

-quency. for transmission is 138.5 MHz and for reception is

1278 Mnz { ot o
’ 1 =
=] 2 f: Desireg fraquency
o T F: IF fraquency
< N: Davision ratio
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MIC

O | s
MIC AMP Splatter filtar

Fig. 2 PLL unit

127.8 MHz. The VCO output is amplified by Q1 1. This cir-
cuit has a variable tuning circuit which varies the transmit and
receive bandpass by 10.7 MHz.

The output mixed B8Y QB is an IF signal of
5.5~9.45 MHz which is fed to a low-pass filter and is
amplified by Q6. This signal is then appiied to the program-
mable divider.

The programmable divider is controlled by a micro-
processor. the signal is frequency divided by the program
counter (frequency division: 1100~ 1900} to obtain the out-
put frequency in 5 kHz steps. The 10.240 MHz signal from
the reference osciliator is compared with the reference fre-
quency (5 kHz) by the phase comparator Q21 and its output
is applied through. a low-pass filter to the VCO.

The VCO is an FET oscillator circuit. The vari-cap diode
D2 (152208) is used for controling frequencies, Db
{18VB0S) for moduiation, and D3 {132588) for switching
transmit and receive modes.

For direct modulation of the VCO, a sharp splatter filter is
used after the MIC amplifier. A condenser microphone
assures good sensitivity and high quality tone. The control
unit is composed of a 4-bit micro-processor having both the
frequency control and memery functions reguired for the

TR-2400. The micro-processor is C MOS, and employes a

500 kHz ceramic element as the clock oscillator. Current
drain for memory backup is about 800uA. The micro-

- processor is controlied by a 18 key (4 X 4) pad to provide fre-

144.0~148.99 MHz
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CIRCUIT DESCRIPTION

quency selection, UP/IDOWN channel selection, memory
channel and memory scan channel selaction.

DISPLAY UNIT viie Dleplay diver
The display unit is composed of an oscillater (Q2), LCD r
driver unit, and display driver unit as shown. The LCD is
lighted by a 36 Hz oscillator pulse. This pulse is delivered to L sy
the LCD backplans. i
The display BCD code and digit output from the micro-

processor are latched by the LCD drivers Q3 ~ 6 (TC4243BP) Micro-Procasso

to produce output for lighting the LCD. This output is

simultanecusly delivered at the 38 Hz pulse rate to the LCo

backplane with a 180° phase difference. Fig. 3 Display unit
The 36 Hz pulse is aiso applied to Q1 (TC40308P,

thereby lighting the display lamps for transmission, battery

alarm and MR. Q2 {TC401 1BP} is the 36 Hz oscillator.
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SEMICONDUCTOR DATA

HB8D1154E {TX.RX unit Q4)

e

2

¢ C
= TRi;—l

<3 —@

O |_- TRz
@ R3] Tes | 3
®

Fig. &
H8D1152E (TX.RX unit Q5)
@re
R1 "3 RS RY R
¢ G3 ca 6
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R2 R4 RE £ %0
T T | Tr
® O ®

Fig. 6

H8D1252 (TX.RX unit Q6)
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AAA

AAN

Fig. 7

Monolithic filter £L71-0217-05 {TX*RX unit L24)

itam

Rating

Nominal center frequency (fy)

10.7 MHz

Pass bandwidth

fox 7.5 kHz or more at 3 dB

Attenuation bandwidth

fox 25 kHz or less at 18 dB

Ripple

0.5 dB or less

Insartion loss

2.0 dB or less

Guaranteed attenuation

30 dB or more within fo 1 MHZ
Spurious; 18 dB or more

Terminal impedance

3 kQ}f2 pF

TR-2400

M51182L {TX.RX unit Q9)

@ ‘ ®
: I
01/' Koa
Rz = =RS Kc:o
Kos 03
Yo osi -+
N K’ V4
Q2 o5 ar 011
1 bz \!\/212
g
a4 L]
@Hﬂos Tk
03 3 2R4 =
R
¥
@ Fig. 8 @ @ @

25C 2329 (TX*RX unit Q13)

Usage High-Frequency power amplifier
Type NPN epitaxial silicon transistor
%‘Z::te:;gr Vcao 38V
Eg;ti;tge; VEBO 3.0V
e vonagel V%0 18V
Cotoser |1
Total loss | PT{Te=25°C} 7.5 W (Rthij-c)=20°C/W)
octen | 175
o o | Tsta —65~ +175°C

Ceramic filter L72-0318-05 (TX+RX unit L9)

ltam

Rating

Nominat center frequency

455 kHz

3 dB bandwidth

+4.2 kHz or more

6 dB bandwidth

+ 6 kHz or more

60 dB bandwidth

+12 kHz or less

Guaranteed attenuation{within= 100kHz}

50 dB or more

Spurious {within 0.1 ~ 1 MHz)

25 dB or more

Ripple {within+ 4.2 KHz) 3 dB orless
Insertion loss 6 dB or less
Input impedance 2.0 k@2
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SEMICONDUCTOR DATA

MX5087 (N) (PLL unit Q12-K type only)

Rt A2 R3 R4 v
08 ) ———— e o o e e o e s e e _I
I ::ﬂ‘v‘v V+ |
1 RR.M"“
M- |
| R |
| [ veveorss VKB
asc | [ s e | [2A Pean©
SUT | COUNTER{={ CONVERTER Ve IMUTE ouT
] VREF .> :
= 1
= COLUMN
] COU'!IE_RJ“'*' SINE TONE
WAVE  [#=1D/A vt OUTPUT
osc ey COUNTER| |COMVERTER s
'NI | woaGIc - JKB [
V+
i Re,,, XMTR
oW % SWITCH
] AN
A& 8 15
| R yah Ve [SINGLE TONE
| INHISIT
O J
<1 c2 c3ca Ve

TC5081P {PLL unit Q21)

VoD

TCA0174BP (PLL unit G23, 24)

—~lcp

Q

LY @—Do—-—-c:o

D"--CD—@CM

o2 (&) ——{>o—rpo

Da@——-—Do— 0

05 (14) [>o
CLOCK L-C

CLEAR

TC401748P (PLL unit Q23, 24)

R——’—J}—————i Truth table
- | eoouT INPUTS OUTPUTS
i CLOCKS D, CLEAR Q.
=D ot T H H H
; L H L
—={5)voo
} * H Q.
J,_®VSS
* * L [
0 " A: Level change
o] >0 PHASE
5 A_L}‘ out *: No change
*: Don’'t care
am @—>o—(Naour
Fig. 10
TC5082P (PLL unitrQ22)
XxT XT  XTouT
PIN NC 8 7 6 4 1
. PlN NAME Qq Qm Qu 0.13 XTout
Dividing ratio 1/256 [1/1020]1/2048]| 1/4096 171
Qutput frequsney| 40 kHz 10 kHz| 5 kHz |2.5 kHz | i’
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TC9122P (PLL unit Q20)

Function explanation

SEMICONDUCTOR DATA

TR-2400

LCD F2025-30 (Display unit V1}
Max rating (Absolute max. rating}

Voo PiIN A1 Az A3 A4 891 82 B3

Pin connection

Symbot Name Content and aperation Remarks
Pin | Programmble counter input ter-|Programmable counter input terminai to which the signal to be|Build-in bias circuit
minal divided is input.
Paut | Programmable counter output|Programmable couter output terminal. Output is 1/N of the in-
terminal put frequency. The ocutput pulse width equals that of the in-
put.
Ag~Ay | x1 Terminal 1o set the dividing ratio. The following input com-{Built-in pull-down resistor
B,~By {x10 Program input bination is prohibited.
C;"C( x 100 | terminals Ay Ay Ay A B Bz By B‘ Cg Cg C3 C‘ DI D,
0~D, | x1000 1 Q 0 0 0 o o) 0 Q
0 1 0 0 0 o 0 o] o]
1 1 Q 0 0 ¢ ) 0 o
0 o] 1 Q 0 0 0 0 o
1 o} 1 ] Q 0 QO c 0
c 1 1 0 0 0 0 o} o]
1 1 1 o] 0 o Q o} Q
GNO Pour Bz D1 Ca €3 (2 €1 84
fe] fi7] [is] fis] fia] [i2] 2] [37] foo]
GND OUT t
o 4
2
< !
4
DI:
afe ~ N
4
Voo IN
- Fig. 13
KN 3 N ET Y Y ) Y 52 T Y

touch it. If the liquid crystal gets on your skin, wipe it off with
alcoho! and wash with water.

. Do not store or operate at high temperature or humidity.
. If it is exposed to direct sunlight, use the uitraviolet ray cut

fiiter (cut-off frequency: approx. 460 mm}.

. Do not apply a DC voltage as far as possible. (ADC voltage can

be applied for only 1 minute.)

ltem Symbei | Min. Max. Unit Pin No. Segment fin No. Segment
Storage temperature Targ =20 60 °C 12 C&n_'-mon g ; ngaf
inus h
QOperation temperature Top =20 50 °C 3 Delta-2 23 4D-a
Applied voltage Vop 10 v 4 1D-8 24 4D-f
5 1D-d 25 4b-g
v
Allowable DC voltage 25 m & 1D 28 a0.b
7 2D-dp. 27 30-a
Racommendable operating condition 8 2D-e 28 30
: ) 2D-d 29 30-g
Iitem Symboi | Min. | Norm. | Max. [ Unit 10 2D-¢ 30 Colon
Operating voltage Vop 3 5 5.5 A 1:1! 3§6dp. g; gg-:
: " -
Operating frequency foo 30 32 35 Hz 13 3D-d a3 2D
Ovperating temperature Top -5 25 | 50 °C 14 3D-c 34 20-g
15 40D-dp. 35 10-b
16 4D-e 36 1D-a
17 40-d 37 10-f
Notes on operation 18 4D-¢ 38 1D-g
1. Excessive force will damage the package. _ 19 Deita-5 19 Delta-1
If the liquid crystal leaks due to damage to the package, do not 20 Delta-4 40 Common
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TR-2400

SEMICONDUCTOR DATA

TC40308P {DISPLAY unit Q1)

VoD

w
[
W I
=
(o]
X
w
=
2i2
B2
-
A - I
-
b=}
=
T
b
-
i
[
o ~
» [
[+ w
= o+
« m
fats o~
B N

TC4543BP (PLL unit Q3 ~ 6)

Truth table

DISPLAY

BLANK

BLANK

8

7

8

9
BLANK

BLANK

BLANK

SLANK

BLANK

BLANK

BLANK

BLANK

BLANK

BLANK .

BLANK

BLANK

H
L

L
H
L
L
H

H
H
H
H
H

-

L
L

L

L
L

-

OUTPUT

LATCH
LATCH

INPUT

A

PHASE

Bl

Lo

= Don’t care.

Z
l|2|b

sl

7 SEGMENT DISPLAY

le

)

a9 1®w M 12 13 4 15

8

Fig. 15

i
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Dispiay indicator mode
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TR-2400
4 SEMICONDUCTOR DATA

N

#PD651C-13 Terminal function {PLL unit Q25)
Pin No. T;r;::‘r;al slrgpnu;l 2:‘3::: Description Pin No. T;r;:’ilr;ai ;?gpnl‘latl 2:;{?3 Description
1 cL1 _ 22 PGO O |Keyboard eutput
2 PCO O |{X100 program data output 23 PG1 O |Keyboard output
3 PC1 O | X100 program data output 24 PG2 QO [Keyboard output
4 PC2 O | X100 program data cutput 25 PG3 QO |Keyhoard output
8 PC3 O X100 program data output 28 PHO O |Indication digit output
5 INT o H Whe.:, rleceiving L when 27 PH1 QO  Indication digit output
transmitting or back-up 28 | PH2 O |Indication digit output
Normally {without operat- 29 PH3 O |Indication digit output
7 RES © ing the keyboard! L ™30 FIO o
3 PDO O | X10 Program data output 31 PH1 O {Pulse output at MR output
e 9 PD1 QO 1X10 Program data output 22 PI2 O |Vacant terminal
10 PD2 QO  |X10 Program data output 33 PAD o} Always H (K}
11 PD3 O [X10 Pragram data output 34 PA1 O Always H {K)
12 PEO O X1 Program data output 35 PA2 o L wheq r:eceiving H when
13 PE1 QO |X1 Program data output transmitting
14 PE2 C |X1 Program data ocutput 36 PA3 o Squelch Suppression input,
15 PE3 © {X1 Program data output Stops at L
) 16 PFO C  lindication BCD output 37 PBO o] Keyboard input
‘3 17 PF1 O |indication BCD output 3g PB1 O Keyboard input
18 PE2 O |indication BCD output 39 PB2 o Keyboard input
19 PF3 O |indication BCD output a9 PB3 o Keyboard input
20 TEST o] 5V Powser supply 41 VSS Ground
21 VCC o] 5Y Power supply 42 CLC QOsciltatin output 397kHz
Key board ass'y (§593-0403-05)
Tio  Th T20 TIO TH 740
¢ ] ITT
3] @] ]’éﬂ oM
S 1 S 1
LoH N\ No-
©| ® @j ®
RS S S S TR P Ry
— N\ o No
©| @ | }‘é‘j @
Yd &

o
—
3
w
-
o
=]
9.1)
[
z
o
.uz

g P2 o
J Lo |
L2 o

Fig. 16
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TR-2400

¥ TX-RX unit

PRINTED CIRCUIT BOARD

10

b e s o L e i g,

Roung

head scraw»—%\
' Heat sink

Apply heat sinker to the contact surfaces
of heat sink, shielding plate and transisto:.

& -~——Special nut i 1o}

T

i |
e S Micro switch
~
Nyl
1

S

H ‘ Spacial nut

5——Hound head scraw

{2xd}

1F snieid splate

Solder to the pattern surface.

1 28C2212

Q2 @ 2SC2668(Y)
Q3  : 23C2669(Y)
Q4 : D1154E
Qs D13182E
Q6 D1252
Q78,1011

1 25C2603(E)
Q9 M51182L
Q12,16: 2SA1115(E)
Q13 28C2328(K)
Q14 : 23C2053
Q1s : 25C2026(K)
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& PRINTED CIRCUIT BOARD

@; ¥ PLL unit

n Amateur Radio Directory
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Q14,6 . 2sC26690Y)
Q2,3,7~9, 16~19

: 25C2603(E)
05,1114 - 2SC2668(Y)
Q10 . 23K192(GR)
Q12 : MK5087N
Qi3 : TAT081AP
Q15 . 25A1115{E)
Q20 . TCo122P
Q21 . TC5081P
Q22 : TC5082P
Q23,24 : TC40174BP
Q25 : uPDB51C-13

D1,11 1 XZ-0860
02,47 152208
03,8.9,27: 152588
D05 1 1SVEB0S
D6 1 XZ2-070
010, 13~17 19~26,28,29
: 1NBO
012,18, 32~35
: 181555

"

B e ————
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TR-2400

¥ DISPLAY unit

* Remove seals from

the sufaces.

LCD connector X 2

LCD refrector

Pilot lamg

f

4‘) Aound head screw (2.6 x51x 3

é 5 Insulating washer

: TC4030BP
: TC40110UBP
: TC4843BP

: 151855

. F2025-30

12

8 )
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PARTS LIST

Note 1:
K: U.S.A. W: Europe T: Britain

Note: 2:

Only special type of resistors (example: cement, metal film, etc.) and capacitors (example: electrolytic, tantalum, mylar, temp.
coeff, capacitors) are detailed in the PARTS LIST. For the value of all common type components, refer to the schematic
diagram of the PC board illustration. Resistors not otherwise detailed are carbon type (1/4 or 1/8W).

Order carbon resistors and capacitors according to the following example:

A carbon resistor's part number is RD1488 2£222J.

A ceramic capacitor’s number is CK45F1H103Z, CC45TH1HZ204.

RESISTCR
1. Type of the carbon resistor 3. Resistance value
|
—C— L
RD14C8 .
2. Warrage ! Significant figure Multiplier
xgm - g: Example: 221 - 2208 224 — 220 k)
” Downloaded byl 222~ 2.2k 226 - 2.2M&
O 223 - 2282
Amateur Radio Directory 4. Tolerance
J =15% (Goid)
K = £10% (Siiver}
CAPACITORS
1= Type ... ceramic, glectroiytic, etc.
Type 1 Type 11 ' 2 = Shape ... round, square, etc.
3= Temp. range
CK 45 ...... F ..... tH. 103 Z ..... C C 45 TH 1H 220 J 3" = Temp. coefficient
1 2 3 4 5 6 1" 2 3 4 5 6 4 = Voltage rating

3= Value

6 = Tolerance 6 = Tolerance

Cord C D G J K M X z p No cord

+40 | +80 |+100 | More than 10uF — 10~ + 50
—-20 4| =20 [~0 Less than 4 7ufF — 10~ +75

(%} |+0.25| +05 %2 5 10 § 20

Less than 10 pF
Cord 8 c. D
(pF)  +0.1 {£0.25§ 05 +i £2

5 = Capacitor value

Example: 010 — 1 pF

3= CKA45F 100 — 10 pf
Ceramic capacitor {type 1) 3 101 - 100 pF
102 -+ 1000 pF = 0.007 uF
Cord _ B D E F 103 = 0.01 uf
Operating temgperature —30 | —-30 | —-30 | -10
°C +85 | +85 | 485 | +70 Ccc45 ...
Color CK45 ..
3 = CC4500 .... o

Ceramic capacitor (type 1) temperature coeff. capacitor i’ 3"

Bstword| cH | LtH | PH | RH | st | TH | uHW
(Color) |{Black} | {Red) [Orangel{(Yellow) [{Green) | (Blue) |{Violet) !

ppm/°Ci 0 —-80 | =150 | —220 | ~330 | —470 | =780

Type I 45

13
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TR-2400

PARTS LIST

Ref. No. Parts No. Description Re- Ref. No. Parts No. Description Re-
marks marks
- N30-2604-41 Round head screw {Case A, PTT)x7
GENERAL #: New Parts - N30-3008-45 Round head screw (Case B}x 2
_ AD2-06807-02 Casa {Front) & - N30-30256-45 Round head screw {Case B)x 2
_ AQ2-0808-02 Case [Rear) % - N87-2006-46 Tap tight screw [Desplay unittx 4
- :;18;2122 8::?;::::: ;:::: ::(Vt:::e), : - R0S5-3409-05 Var?able resijstor 10k (B) {VOL) 1
- A21-0735-04 Ornamental panel (T rype) « - R0O5-4403-05 Variable resistor BOKQ (SQ.}
- AG3-0301-03 Cover ass’y (Battery casel 3 _ $59-0402-05 Koy board ass'y {K typel N
- $59-0403-05 Key board ass'y (W, T typel b
- B803-0514-04 Switch maskx 3 (Push switch} *
- B10-0826-04 Front glass * - T07.0208-05 Spesker ®
- B40-2494-04 Narme plate (K type) * - T18-0051-05 Earphone w
- 840-2496-04 Nama ptate (W typel * - T20-0311-05 Helical antenna w
. B40-2497-04 Name plate (T type} % - T91-0312-05 Condenser microphone @
- B42-1677-04 Name plate {Key board) {K type) % ) .
— B42-1678-04 Name plate [Key board) (W, T type} | =% - xgg'gggg'gg E‘;ct'::r'vc:::r‘::‘:(aa::;\; pack :
_ s:g_;g;?_g: I;:;;aa F;:?'tu‘;sr?;) : - W09-0308-05 Battery charger (W type)
- 843-0834-04 Badge (T type) o« - W09-0309-05 Battery charger (T type) %
- B46-0068-00 Warranty card (K typel} %
- B50-2689-00 | Operating manual (K type} || X44-1330-10 | TX-RX UNIT K typel
- 8560-2690-00 Operating manual (W type) # - X44.1330-61 TX-RX UNIT (W type)
- 860-2691-00 Operating manual {T type} * - :gg‘} gig'?:} IfLHLfN}:'FN:; :T;y]pe)
- - . vpe
- X50-1640-61 PLL UNIT {W type}
- £04-0251-05 BNG Receptacle % - X50-1640-51 PLL UNIT [T type)
- E12-0001-08 Ptug (Microphone}
- £12-0401-05 Plug {Stand-by} .
- £31-2047-05 Cable with plug (Battery) % TX-RX UNIT (X44-1330-10)
c1 CC45THIHOTOD +  Caramic TpF +0.5pF
c2 CCA4SCHIHOI10C ] Ceramic 1pF +0.25pF
- F15-0628-04 Shadow mask o c3 CC45TH1HO70D | Ceramic 7pF x0,5pF
- F15-0629-04 Jack mask (A} b c4 CC4585L1H101d Ceramic 100pF  +£5%
—_ £15-0630-04 Jack mask (B) k-4 C5,6 CK45B1H102K Ceramic 1000pF = 10%
- F20-0513-04 insulating sheet (PLL U.~RX-TX U} §  * c7 C91-0462-085 Semiconcuctor capacitor 0.00474F |
ca CSt5E1E3R3M Tantalum 3.3uF 25WV
: [os:] CCA45THIHQICD | Ceramic TpF + (. 5pF
- G01-0810-04 Coll spring (PTT) T cl10 CC45CH1H2204 Caramic 22pF = 5%
- G13-0625-04 Sponge A (Speaker) k4 c1 CC45CHTHORSC | Ceramic ¢.5pF  +=0.25pF
- G13-0626-04 Sponge B (Microphone) 14 c12 CC45THIHOVOD [ Ceramic 7pF +=0.5pF
- G13-0827-04 Spongs C (Cover) - c13 CC45SL1H101d | Ceramic 100pF  +5%
c14 €91-0482-05 Semiconductor capacitor 0.0047uF 13
. c1s CC45CHIHORSC | Ceramic Q.5pF +0.25pF
- H01-2656-03 Carton case (K, W type} * c18 CCASTHIHO70D | Ceramic TpE +0.5pF
- H01-2657-03 Carton case (T type! = c17 CC45CH1HO70D [ Ceramic TpF £ 0.5pF
- H10-2530-02 Polystyrene foam cushion A % cis C91-0462-05 Semiconductor capacitor 0.0047xF |
- HM10-2531-04 Polystyrene foam cushion B * c19 CC4ECHTHO70D | Ceramic ToF +0.5pF
- H10-2533-04 Cushion L3 c20 C91-0462-05 Samiconductor capacitor 0.0047uF b
- H20-1416-03 Protection cover * [o-3 CC45CHTHO30C ] Ceramic 3pF +0.25pF
-_ H25-0049-03 Accossories bag c2z2 CC4BSLTH101J | Ceramic 100pF  £5%
c23 CO92MIH103K | Mylar 0.01uF =10%
Cc24 Not used
— J19-1331-03 Sattery case k44 C25 €81-0462-08 Semiconductor capacitor 0.0047pF %
- J32-0740-04 Boss A {largelx 4 " C26 CK45B1H471K Caramic 470pF =10%
- J32-0741-04 Boss B {Smalf} x 2 ¥ c27 CK4a581H10ZK Ceramic 1000pF =10%
- J32-0742-04 Boss C (Hand strap) b cag C315E1C220M Tantalum 22uF 16WV
- J89-0301-03 Hand strap ass’y T c29 C91-0462-05 Semiconductor capacitor 0.0047uF o
- J69-0302-04 Both-side adhesive sheet c30 COQ92M1TH332K Mydar 3300pF =10% o
’ c31 CQ92M1H222K Mylar 2200pF £10%
- K23-0730-04 Knob A (POWER, SQ.) x2 44 c32 CEQ4Q1HR47Q Electrolytic 0.47uF SOWV
-~ K23-0731-04 Knob B (TX-OFFSETJ} & C33 Ca92M1H333K Mylar 0.033uF =10%
— K27-0411-04 Push knob (SCAN, TONE, REV.) x 3 * €34 CQ82M1H153K Mylar 0.015pF = 10%
- K27-0413-04 Cap knob x 3 - Cc35 CQO2ZM1H102K Mylar 1000pF =10%
- K29-0730-04 Lever {PTT) ks c36 CA82M1H222K Myiar 2200pF =10%
c37 CEC4W1A470C Elactrolytic  47uF 10WvV
c38 CS16E1A470M Tantalum 47pf 1QWv
- NO8-0504-04 Ornamental screw (Framel x c39 CSt15E1C4RTM Tantalum 4. 7uF 1EWV
- NOS-0616-04 Flat head screw (Key board)x 4 * C40 CS15E1E3R3M Tantalum 3.3uF 25Wv
- N30-2004-41 Round head screw {Panell X 3 c41 CKASB1H102K Ceramic 1000pF =10%
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C42 CS15E1C4R7M Tantalum 4. 7uf 18WV - F10-12456-04 TX shield plate #
C43 CEQ4wWICI01Q Electrolytic  100sF  16WV - F10-1251-04 IF shiaid plate o
ca4 CEQ4W1IHO 100 Electrolytic  1xF 50wV
C45 CQY2ZM1H103K Mylar 0.01uF £ 10%
c46 C91-0457-05 Semiconductor capacitor 0.022xF 1.2 L31-0347-05 Tuning cail
ca7 Not used L3 L40-2292-01 Farri-inductor 2.2uH
[of1:3 CS15E1C220M Tantalum 22uF 18WY 14~6 L31-0347-08 Tuning coil
C49 CQ9ZMIH104K Mylar 0. 1pF =10% L7.8 L34-0891-056 Tuning coil -4
Ccs0 CQ92ZM1H222K Myiar 2200pF =10% Lg L72-0318-05 Caramic filter CFG45B5F k-4
[o4:]] CQ92MIH392K Mylar 3900pF =10% L10 L79-0448-05 Ceramic discriminator CFY4558
cs2 CS15E1A470M Tantalum 57uF 10wV L1t L4G-1021-03 Ferri-inductor 1mH
C&3 CK45B1H102K Caramic 100C0pF =10% L12 L4C-6825-04 Ferri-inductor 8.8mH
C&4 CE04W1C100Q Electrolytic  10xF 16WV 113 .40-1021-03 Ferri-inductor 1mH
od:1] C91-0462-05 Semiconductor capacitor 0.0047uF = L14 L34-0894-05 Coit 345T B
C56 CEQ4W1C2200 Electrolytic  22uF 16WY Lis 134-0893-05 Coil 364T e
Cs57 CC455L1H220J Caramic 22pF *5% L16 .34-0894-05 Coil 3¢6T *
cs8 CCA455L1H3904 Ceramic 39pF + 5% L17 L34-0892-085 Coii 2¢10T o
C59 CC4a58L1H2204 Ceramic 22pF +5% L18 1.34-0893-05 Coil 304T )
C80 CC45SL1H150J Ceramic 15pF 5% L1%,20 134-0895-05 Coil 36T )
cB1 CKAGBIH102K Ceramic 1000pF = 10% L21 L£33-0632-08 Choke coit b4
C62 CC45CHT1H1504 | Ceramic 15pfF 5% L22 L19-0321-05 Transformer (wide band) )
C83 CC4585L1H220) | Ceramic 22pF + 5% 123 1.34-08987-05 Tuning coil *
C6a C91-0462-05 Semiconductor Capacitor 0.004 7uF * 124 L71-0217-06 Monoiithic fiiter 1QT15A ]
C65 CK48B1H102K Ceramic 1000pF £ 10% 125 L33-0002-05 Choke coil
c86 CC45CHTIH220QJ Ceramic 22pF + 5% L28 L72-0014-05 Ceramic filter SFE1Q0.7MAS
ce7 CK45B1H102K Ceramic 1000pF =10%
C68 CC45CHT1HO5B0C | Ceramic BpF = 0.28pF
cE9 CK45B1H102K Caramic 10000pF =10% X1 L77-0863-05 Quarty crystal 10.245MHz
c70 €90-0825-05 Electrolytic 22uF 18WV -«
c7 £91-0462-05 Semiconductor capacitor 0.0047uF %
c72 CC45CHTH220J | Ceramic 22pF + 5% - N09-0615-05 Special round head screw M1x8 '«
c73 C91-0462-05 Samiconductor capacitor 0.0047uF = - N14-0514-05 Special nut M1 o
C74,75 CK45B1H102K Ceramic 1000.F +10%
c78 C81-0482-05 Semiconductor capagitor 0.0047sF o
c77 CCAS5L1H380J Ceramic 39pF +5% VR1 R12-3423-05 Semi-fixed resistor 22k{Q(B} o
c78 CC45THI1HQB0C | Caramic SpF +0.26pF VR2 R12-3424-05 Semi-fixed resistor 20k{} %
c79 €91-0462-05 Semiconductor capacitor 0,0047pF %
[of:]¢} CC45CHTH270J Caramic 27pF + 5%
c81 CKAGB1H102K Caramic 1000pF +10% - §50-1405-05 Micro-switch b3
caz2 CS15E1E3R3M Tanwlum 3,3uF 25Wv
c83 CK45B1H102K Ceramic 1000pF  + 10%(W.T}
Cg4 CEQ4W1C220Q Elactrolytic  22uF TEWVIW,T) 01~4 Y11-0317-05 Diode 152208
C85 CEQ4W1THO10Q Elactrolytic  1aF 50WVIW,T) P5~8 v11-0051-05 Diode TNGQ
[0}:1] CK48B1H102K Cararnic 1000pF =10%(W,T) -] V11-0076-05 Diode 151565
[of: ) €90-0824-08 Eiectrolytic  1uF SOWWVIW,T) * D10 V11-4163-46 Zener diode XZ-080
cas CEO4W1C220Q Elactrolytic  22uF 50WVIW) D11 V11-4160-86 Zener diode WZ-071
c8s CEQ4AW1HR47Q Electrolytic 0.47uF  S0WVI(T) D12 v11-0076-05 Diode 151665
cag CK45B1H102K Ceramic 1000pF £ 10%(W) D13 V11-0255-05 Diode MI301
Cg0 CS18E1C150M Tantalum 15uF 16WWVI(T) D14 V11-0414-06 Diods 152588
ca1 CK4581H102K Caramic 1000pF £ 10%(T} D15 V11-0076-05 Diode 181585
coz2 CS15E1AT150M Tantaium 15uF 10WVI(T) D16 v11-0051-05 Digde 1NEQ
C93 CK45B1M102K Cararnic 1000pF = 10%I(T) D17 V11-0076-085 Digde 181555 (W,T typel
Co94 €91-0462-05 Semiconductor capacitor 0.0047uF k4 D18 V11-0076-05 Diade 151555 (W type)
c9s CK45B1H1 02K Cerarnic 1000pF =10% D19 V11-0076-05 Diode 151565 (T type)
TC1 C08-0308-05 Ceramic trimmer 4QpF Q1 v03-2212-06 Transistor 25C2212 *
TC2 CU8-0067-05 Csramic trimmer 25pF Q2 V(03-2668-186 Transistor 2SC2668(Y)
TC3 C05-0308-05 Ceramic trimmar 40pF Q3 v(03-26639-18 Transistor 25C2669(Y)
Q4 v30-1138-06 Ic HBD11584E s
] Q5 V30-1137-06 Ic HB8D1152¢E -4
Ji EQ3-0203-05 0C jack v Q6 V30-1139-06 Ic H8D1252 *
J2 £11-0408-05 MIC jack % Qzr.8 V03-2668-16 Transistor 2SC2603(E)
J3,4 £11-0407-05 Earphone jack * Q9 v30-1140-06 iIC MB1182L L=
Q10,11 v(03-2668-16 Transistor 285C2803(E)
Q12 v01-1115-186 Transistor 2S5A1115(E)
- FO1-0745-04 Heat sunk * o3 Vi03-2329-16 Transistor 2SC2323(K)
- F10-1242-14 RX shield plate * Q14 VQ3-2053-06 Transistor 28C2053
- F10-1243-14 DRIVE shield plate * Q15 V03-2026-16 Transistor 2SC2026(K)
- F10-1244-14 IC shigld piate * Qe VO1-111B-16 Transistor  2S5A1115(E)

o s e
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ai17 Vv30-1141-06 e AFGOSF1750A c70 CC45SL1H121) [ Ceramic 120pF £5%
Q18 v03-2603-06 Transistor  2SC2603(E} (T typel ¢71 CC45CH1H3304 | Ceramic 33pF 5%

c72 CEQ4W1C330Q Electrolytic  33uF 16WY

C73 CC45SL1H101) Caramic T00pF «5%

cr4 CEQO4W1C3300 Electrolytic  33uF 16WV

TC1,2 C05-0303-05 Trimmaer

PLL UNIT (X50-1540-10)

c1,2 CC45CHIH100D Caramic 10pF +0.5pF - F10-1246-14 PLL shield plate o
c3 CCascH1H2204 Ceramic 22pF =5% —- F11-0765-04 VCO shield plate o
c4 CCASCHIH180d | Ceramic 1 8pF +=5%
C5,6 CC4BCHIHO30C | Ceramic 3pF +0.25pF
c7 CC48CH1HO30C Caramic ZZDF =5% L1,2 L33-0805-05 Choke coil 47uH
cs CC45TH1HOBOD Caramic 8pF +0.5pF 13,4 L34-.0890-05 Tuning coil o«
Ccg CS1SE1VR4ATM Tantalum 0‘47;;’: 5wV L5 140-2201-03 Ferri-inductor 22,uH
C10 CK45F1H1032Z Ceramic 0.01xF +80%, -20% L6 L40-1092-01 Forri-inductor 1uH
Ct1 CC45TH1HO50C | Ceramic 5pF %0.25pF L7 L32-0625-08 VCO coil &
c12 CK45F1H1032 Ceramic 0.01uF + 80%, - 20% L8 L40-1092-01 Earti-inductor 1uH
Ci13 CC45CHTIH220J Caramic 22pF =5% L9 L34-0880-05 Tuning coil &
14,15 CCasCH1HOS0C Caramic SpF :!:0.259F L10 L40-1021-03 Ferri-inductor 1mH
C16,17 CC45CHTHO30C Ceramic 3DF ==0.25pF L11 L34-0890-05 Tuning coil &
Ci8 CCA4BSLIM101J | Ceramic  100pF  =S% L12 L78-0004-05 Caramic oscillator 397KHz #
€19 €90-0248-05 Ceramic ~ O.014F %10% L13 L78-0003-05 Ceramic oscillator 3.58MHz *
20,21 | CK4SF1H103Z | Ceramic 0.014F +80%, —~20% L14 L79-0458-05 Spurious filter AFL13F350081 %
Cc22 CEQ4W1A330Q Elactrolytic  33gF 10WVv Li5 L40-1001-01 Ferri-inductor 10gH
c23 CQY2MTHATZK | Mylar 4700pF S0V
c24 CS15E1C1RSM Tantalum 1.5uF 16WY
c2s CC45CHTHI20J | Ceramic  12pF 5% X1 L77-0860-05 Quartz crystal 42.6MMHz x
cze CC4STH1HOGOD | Ceramic  BpF +0.5pF X2 L77-0861-05 Quartz crystal 46.1686MHz *
c27 CC45CHIHO20C | Ceramic  2pf +0-250F X3 L77-0862-05 Quartz crystal 10.240MHz x
c28 CC45CHIMO10D | Ceramic 1pF =0.25pF
c29 CCABCHIHOS80D | Cearamic 8pF +0.5pF
€30 CC48CHIHO30C | -Caramic  3oF +0.25pF R64 R90-0527-05 Resistor block 470KX 10 %
C31 CC45CHTHOB0C | Ceramic 5pF +0.25pF
c32 CK4BF1H1032Z Ceramic 0.01xF +80%, —20%
ca3 CEQ4W1C100Q | Elecwolytic 10sF  16WV VR1 R12-3422.05 Semi-fixed rasistor 20kQ *
c34 CC4SCHIHO30C | Ceramic  3pF  =0.259F VR2,3 | R12-2408-05 Semi-fixed resistor 5k *
€35 CC45TH1HOBOD | Ceramic  BpF =0.5pF VR4 R12-2408-05 Semi-fixed rosistor SKHK type) =
c3s CC45THIHO10C | Ceramic 1pF *0.25pF
c37 CK45F1H1032 Ceramic Q.01uF +80%, —20%
c38 CEQ4W1A4700 Electrolytic  47xF 10wV $1 540-1401-05 Push switch SQUELCH e
39,40 | CSISETVORTM | Tentalum — O.1xF  35WY 82 $40-1401-06 Push switch SUB TONE (K, Ttype) |
ca1 CEQAW14470Q Elactrolytic 47uF 10wV 52 $40-1402-086 Push switch (W type) -
caz2 CEQ4W 1E4R7Q Etectrolytic 4.71.I.F 25WV 83 540-1402-05 Push switeh REVERSE #
€43 CEQ4W1C100Q | Electrolytic 10sF  16WV - $29-1416-06 Ratary switch TX OFFSET (K type} |
C44 CEQ4W1A330Q Electeolytic  33uF 10WV - 529:1417-05 Rotary switch TX OFFSET (W, T typsl &
Cas CK458THI02ZK Caramic 1000pF x10%
Cc46 CEQ4W1A4700Q Electrolytic  47uF 10WV
Ca7 CS1BETVORIM | Tantalum  0.14F  35WV at V03-2669-16 Transistor 28C2669 (Y) #
C48,49 | CK4SBIH102K | Ceramic  1000pF =10% Q2,3 V03-2603-06 Transistor 25C2603 (B)
€50 CS1SEIVORIM | Tantalum  0.14F  35WV a4 V03-2669-16 Transistor 25C2669 (Y) %
cs1 CC4SCHTHOSOC | Ceramic  SpF - =0.25pF s V03-2668-16 Transistor 28C2668 (V) ®
€s2 CKASBIHIO2K | Ceramic  1000pF = 10% ase V03-2669-16 Transistor 28C2668 (Y} %
€53 CCABTHIHOBOD | Ceramic  8pF  +0.5pF Q7~9 | V03-2603-06 Transistor 25C2603 (€]
ChE4 CC45TH1HO10C Ceramic 1pF +=0.25pF Q10 VO9-1016-06 FET 25K192 GR) ™,
Cs5 CC4SCHIH3304 | Ceramic ~ 33pF  =5% at V03-2668-16 Transistor 25C2668 [Y) %
C56 C90-0821'05 Tantalum (Non pole) 4.7_uF 3.1 SWY Q12 V30-1074-06 Ic MK5037N
cs7 CC4SCHIH180J Ceramic 18pF +5% Q13 v30-0039-05 c - TATO61AP
C58 CC45CH1H3304 | Ceramic ~ 33pF  =5% Qe V03-2668-16 Transistor 28C2668 (Y) #
€59 CE04W1A470Q | Electrolytic  47:F  10WV Q18 VO1-1115-16 Transistor 25A1115 {8} x
€60 CE04W1C100Q | Sectrolyiic  104F  16WV Q18- 19| V03-2603-08 Teansistor 25C2603 (8]
€81 C90-0822-06 Elactrolytic  47uF 16WV % Q20 V30-1036-16 Ic tC9122P
C62 C91-0462-05 Semiconductor capacitor  0.0047uF Q21 V30-1132-086 Ic ’ TCH081P
cB3 CS15E1VR33M Tantaum 0.33sF 38WV Q22 V30-1015-16 Ic TCE082P
B4 CS15EQJ470M Tantalum aTuf 6.3V Q23,24 V30-1145-06 Ic TC401748P &
€865 CEQ4W1E4R7Q Electralytic  4.7pF 25WV Q26 V30-1148-06 Ic 4PDEE1C-013 %«
‘C66 CS1581VRE8M Tantalum 0.68:F 3BWV
CB7,68 CK45B1H102K Ceramic 10Q0pF +£10% o V11-4173-06 Zaner diode XZ-068
ce9 - CC45CH1HOS0C Caramic SpF +=0.25pF D2 V11-0317-08 Diode 152208

ekt S8
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03 V11-0414-05 Qiode 182588 *
D4 V11-0317-05 Diode 152208
D& v11-1280-36 Ciode 18v508
[»]:] V11-4161-96 Zener diode XZ-07C
D7 V11-0317-05 Diode 182208
D8.9 V11-0414-05 Diode 152588
D10 Vv11-0051-05 Diode TNBO
D11 V11-4173-06 Zener diode XZ-066
D12 V11-00786-08 Diode 1516656
D13~17 | V11-0061-06 Diode 1N6O
D8 V11-0076-05 Diode 181555
D19 V11-0051-06 Diode 1N6O
D20 V11.0051-05 Diode TNGO (K type)
D21 V11-0051-05 Dicds 1NGO
022 V11-0051-08 Diode 1N60 (K typel
D23,24 | Vv11-0051-08 Dioda _ 1NBO
025,26 | V11-0051-05 Diode 1NBO {K zype)
D27 Vv11-0414-05 Dipde 152588
D28.29 | V11.0051-06 Diode 1NBO
030,31 Not used
D32~35 ] v11-0076-05 Diode 181555

<~

Packing fixture A

H10-2530-02)

Ni-Cd cail pack
{(W09-0306-05)

PACKING

Operating manual
{850-2689-00)

DISPLAY UNIT (X54-1480-10)

- B11-0408-05 LCD refloctor W

- B30-0815-05 Pilot lamp 12.6V 30mA E-

Ci C91-0426-05 Laminated capacitor 0.022xF

c2 C80-0823-05 Electrolytic = 47uF 6.3wWV )

c3 CK45F1H1032 Ceoramic 0.01xF +80%, ~20%

ca CK46B1HI02K Caramic 1000pF =10%

Cs CK45FTH1032 Ceramic Q.01uF +80%, —20%

- E29-0415-05 LCD connector o«

- FO7-0831-04 LCD case *

— N19-06139-04 Insulating washer *

Q1 Y¥30-1143-06 Ic TC4030BP *

Q2 V30-1144-06 Ic TC4011UBP

Q3~86 V30-1142-06 IC TC45438P 1)

D1.2 V11-0076-086 Diode 151555

V1 v11-3172-88 LCD F2025-30 *
Note:

Packing fixturs B
{H10-2531-04)

Antenna

The Part Nos. in the figure are for

type K.

For the Part Nos. of types W and

T, refer to the Parts List.

(T90-0311-05)

Charger
{W09-0307-05)

Carton
(HO1-2656-03)
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K29-0730-04
G01-0810-04
E04-0251-05
E23-0513-05
R05-3409-05
R05-4403-085
J19-1331-03
£31-2047-05
529-1416-06
$28-1417-05
A21-0731-04
AZ21-0734-04
A21-0735-04
12 | X44-1330-10
13| AD2-0607-02
14 | 859-0402-05
558-0403-05
15| T07-0206-0%
16| G13-0625-04
17| T921-0312-08
18| G13-0628-04
19| B10-0628-04
20| X54-1480-10
21| B42-1679-04
22| £F15-0628-04
23| F20-0513-04
24 [ X50-1640-10
25} BO3-0514.04
26 | K27-0411-04
27 | K23-0730-04
28 | K23-0731-04
29 | A53-0301-03
30 | AQ2-0608-02
31| B40-2494-04
B40-2496-04
B40-2497-04
32 [ J69-0302-04
331 G13-0627-04
34 | NO8-0504-04
35 [ J32-0742-04
36 1J32-0743-04
37 |1B43-0631-04
843-0634-04

QWWNDN W

—-
-

3g

Frame

P.T.T lever

Coil spring

BCN Receptacle
Grounding lug
Variable resistor (AF VOL)
Vaeiable resistor (SQ}
Battery case
Cable with plug {Battery)
Rotary switch (K type}
Rotasy switch (W, T type)
Ormamental panel (K type)
Oramental pansl (W type}
Ormamantal panel (T typel
TX.RX unit (K type}
Case (Front)
Kay board ass’y (K type}
Key baard ass'y (W, T type)
Speaker
Sponge A
Condenser microphone
Sponge B

Front glass
Display unit
Name piate (LCD)
Shadow mask
Insulating sheet
PLL unit (K typel}
Switch mask
Push knob

.Knob A

Knob B

Cover ass'y

Case {Rear)
Name plate {K typei
Name platwe {W typel}
Mame piate (T type)
Both-side adhesive sheet
Spongs C

Ornamental screw : .

foss C Fig. 18
Boss D

Badgs (KK, W type)
Badge (T type)
Myiar tape

)

)

)
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LEVEL DIAGRAM

RX Section

. RF N | 13t IF §
r i I
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{
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H
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!
70t !
i
80—~ 'l
1
01+ i‘l'
40— j’
!
30-1- i
G I
2o+ /’
q
' S o = }/
o / \ s, s
/ \ 7’ \ y
o / A \\ /
s / £ /
-te—

148 000MHz
L7w

ﬁd IF, AF

]
o4O MW

!

Measuring conditions

1.

—] e

C=0.01 gF {1 uF for AF circuit)
2. f=145.950 MHz

Med. =1 kHz, Dev. =5 kHz

Tast Equipment

C 1. S5G: MGS18A {Anritsu)

2. AG; AG-201 {Trio}

3. AF voltmeter: VT-1086 (Trio)
4, RE voltmeter: MLG63A {Anritsu}

AG f=1kHz
3. Qutput = 50 mW/8Q

E &

[/

R

Measuring conditions
l ; 1. 1=148.000 MHz
2. Ouput=1.7 W

ADJUSTMENT

TEST EQUIPMENT REQUIRED
1. RF Valve Voltmeter
@ input impedance:

@ Voltage range:

1M min., 20 pF max.
F.S.=10 mV'to 300 V

© Measuring frequencies: 200 MMz min.
2. ?owar Meter

o Impedance: 50Q

¢ Measuring range: 2 W

9 ‘Measuring frequencies: 150 MHz min.

3. DC Power Supply
© Voitage:
@ Current:

Variable from 6 Vo 12V
1 A min.

4. Linear Detector
5. Directional Coupler -

6. Oscilloscope
With horizontai input terminal and high sensitivity.

7.

Audio Voitmeter

© Measuring frequency:
o Input impedancs:

o Voltage range:

AF Oscillator

o Frequency range: 300 Hz to § kHz
o Qutput; 05mVto 1 V

50 Hz to 10 kHz
More than 1 MHz
FS.=3mVtwo 30V

Frequency Counter
© Minimum input sensitivity:
o Measuring frequency:

About 50 mV
150 MHz min.

. 88G

© Capable of covering 144 ~148 MHz
o Frequency modulation is possible.

. DC Voitmeter

o Input impedance: Sufficient

. Dummy Resistor

o 88, 5 W lapprox.)

|-
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ADJUSTMENT

BEFORE ADJUSTMENTS AND REPAIRS

If you are making adjustmerits or repairs for the first
time, or if you are not familiar with the proper way of
handling the transceiver, read the instruction manual
first before attempting adjustments or repairs. It is
necessary to keep the following in mind.

Adjusting tools

{1} When adjusting the trimmaers or coils, use a non-induced
adjusting rod of bakelite or the fike.

{2} This transceiver uses small-sized, semi-fixed variable
resistors and coils. Use a regular screwdriver of the size
which matches the adjusting holes.

Qperation on External Power

When operating the transceiver on externai power, con-
nect the power cord to the CHARGE jack, making sure that
the polarity is correct. Refer to Fig. 20.

Porality of powsar connector

6! 9.6V 0C

When using on external power supply, remove the
battartios and short-circuite the connector as
shown above.

Fig. 20

Aftar removing 4 retain-
ing scraws, the key
board ass'y can be
removed.

? Casa A retaububg screw

(N30-2804-41% 2)

Turn the screw

Case coner ass’y

Case B retaining screw
{N30-3008-45x 2)

Case B

These screws fix both case A and B,
IN30-3025-45x 2} '

Fig. 21

INSPECTION AND ADJUSTMENT OF
RECEIVER UNIT

Before making inspection and adjustment, ascertain that
the TX switch is set to the STOP position. Also, insert a high
frequency fuse to the SSG output terminal before connacting
the SS8G to the transceiver. The insertion of the fuse will pro-
tect the transceiver against accidental damage.

1. Settings of Controls and Switches
Power Switch ON

TX OFFSET Switch  Bu OFF
Squelch Controi Minimum position
BUSY/OPEN Switch  BUSY

S. TONE switch OFF
REV/NORM Switch  NORM

2. Checking the Micro Processor
1) Power voltage

Check the following points using a digital voltmeter.

a. Voltage of 4.7~5.2V should be present at the
pin-21 of Q25 in the PLL unit.

b. Voltage of 5~5.5 V shouid be present at C2 {+ ) in
the indicator unit.

c. With the PTT switch pressed, voltage of 9.6 V should
be present at the T8 line in the PLL unit.

2} Set the power switch to ON and check that the in-

dicator displays 5.000.

3} Freguency setting with key inptst

a. With numeral keys pressed, the figure of the 1st digit
{MHz} of the indicator should be 4, 5, 6 or 7 (K type),
or 4 or 5 (W, T type}. No other figures should be in-
dicated.

b. The figures of the 2nd digit {100 kHz) and 3rd digit
{10 kHz) should ke the same as the figures set by the
numeral keys.

¢. The figure of the 4th digit {1 kMz) should be Q when
the key O, 1, 2, 3 or 4 is pressed, and should be B
when the key 5, 6, 7, 8 or 9 is pressed.

d. Theindicator should display 5.000 wnen the key "G’
is pressed.

e. The frequency display should advance 5 kHz each
time when the key “'A‘' is pressed. The display
should keep advancing when the key is kept depress-
ad.

* Over-range: The display shculd repeat between
_ 3.900 and 8.495 {K type only),

f. The indicator should count down the frequency in the
same manner as noted in the above itern *'e¢’’ when
the key ' ¥ is pressed.

g. With a given frequency displayed, press the keys
M1t ~0 in order to check the memory function. The
MR mark’* 4 " should appear at the end of memory
input,

h. The frequencies stored in the memory by item *'g"”
should be displayed in order when the keys "MR"’

R T T ——
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- TR-2400
." . SCHEMATIC Unbﬂwbg W, T type} Voitage measura condition. coe - @

. Power supply voltage: 9.6 V Recaive saction: no input signal. squelch on.
: " . . ) _— . MODE: s Transminter section: 80 9 Load
Sigoal line  —— == 03C & Conteol line G line ) Adjusting palat Frequency: 145.000 MHz { i Teansmitter voliage
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