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TRANSMITTER SECTION
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Intermediate Frequency ....
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Pass Band Width . ..........
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SPECIFICATIONS

Transistors 28

FET 1
ICs 16
Diodes 50

LCD (Liquid Crystal Display)
144.00 to 147.995 MHz

Digital control of phase locked VCO
Less than + 750 Hz at 25°C

FM

800

10

—201to 50°C

9.6V DC £15%

Negative grounding

50Q

Approx. 30 mA in receive with no
input signal

Approx. 500 mA in transmit (at
1.5 W RF output)

Approx. 2 mA in memory backup
with power switch off

71 mm (2-13/16'') wide

192 mm (7-9/16'") high

47 mm (1-7/8"’) deep

740 gr (1.62 Ibs.)

1.5 Watts

Variable reactance direct shift
+5 kHz

Less than — 60 dB

Condenser microphone

Double superheterodyne

1st IF...... 10.7 MHz

2nd  IF...... 455 kHz

Less than 0.2uV for 12 dB SINAD
(Less than 1uV for 30 dB S/N)
Less than 0.25uV

More than 12 kHz at 6 dB down
More than 200 m watts across 8Q
load (10% distortion)

NOTE: Circuit and ratings may change without notice due to
\ developments in technology.

[W, T type]
GENERAL
Semiconductors Transistors 28 (W), 29 (T)
FET 1
ICs 16
Diodes 50 .
Display ................... LCD (Liquid Crystal Display)
Frequency Range .......... 144.00 to 145.995 MHz
Frequency Synthesizer ..... Digital control of phase locked VCO
Synthesizer Stability ....... Less than + 750 Hz at 25°C
Mode ..................... FM
Channels .................. 400
Memory Channels . ......... 10
Operating Temperature . . ... —-20to 50°C
Power Voltage ............. 9.6VDC +15%
Grounding ................. Negative grounding
Antenna Impedance ........ 500
DCCurrent ................ Approx. 30 mA in receive with no
input signal

Approx. 500 mA in transmit (at
1.5 W RF output)
Approx. 2 mA in memory backup
with power switch off

Dimensions ............... 71 mm (2-13/16"") wide
192 mm (7-9/16"’) high
47 mm (1-7/8'') deep

Weight ................... 740 gr (1.62 Ibs.)
TRANSMITTER SECTION
RF Output Power .......... 1.5 Watts
Modulation ................ Variable reactance direct shift
Max. Frequency Deviation .. + 5 kHz
Spurious Radiation ......... Less than — 60 dB
Microphone ............... Condenser microphone
RECEIVER SECTION
Circuitry .................. Double superheterodyne
Intermediate Frequency .... 1st IF...... 10.7 MHz
2nd  IF...... 455 kHz
Sensitivity ................ Less than 0.2uV for 12 dB SINAD
(Less than 1uV for 30 dB S/N)
Squelch Sensitivity ......... Less than 0.25uV
Pass Band Width ........... More than 12 kHz at 6 dB down
AudioOutput .............. More than 200 m watts across 8Q

load (10% distortion)
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CIRCUIT DESCRIPTION

RECEIVING UNIT

The receiving unit employs a double superheterodyne cir-
cuit with 3 hybrid IC's. The RF stage is tuned 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 MHz. This signal passes through a Monolithic Crystal
filter and is fed to Q4 a hybrid IC containing at the 2nd
oscillator and 2nd mixer. Output is the 2nd IF signal
455 kHz. The IF signal is amplified by Q5 a hybrid and
becomes an AF signal through the ceramic discriminator. In
the receive mode, standby current is about 35 mA, squelch
closed (no signal).

Transmitting Unit

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

Operating 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 versus time characteristics.
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Fig. 1 Voltage/Power vs time

PLL CONTROL UNIT (X50-1640-XX)

Fig. 2 shows the PLL unit. An important 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

Qi
127.8 MHzm

N
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N JCI- 2 f: Desired frequency
;; < F. IF frequency
« N: Devision ratio
N f-138.5
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~ 0.005
I
2
©
©
©
©
T
iy
F=f-1385 {1100~ 1900}
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Program counter Micro processor
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Q11veo LPF
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133.3~137.29 MHz
Mic KT outpu

t
144.0~ 148.99 MHz

Q17 L12
D— MIC AMP ™1 Splatter filter

Fig. 2 PLL unit (X50-1640-XX)
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CIRCUIT DESCRIPTION

127.8 MHz. The VCO output is amplified by Q12. This cir-
cuit has a variable tuning circuit which varies the transmit and
receive bandpass by 10.7 MHz.

The output mixed by Q3 is an IF signal of 55~9.45 MHz
which is fed to a low-pass filter and is amplified by Q4. This
signal is then applied to the programmable 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 oscillator is compared with the reference fre-
quency (5 kHz) by the phase comparator Q15 and its output
is applied through a low-pass filter to the VCO.

The VCO is an FET oscillator circuit. The vari-cap diode D3
(152208) is used for controlling frequencies, D5 (1SV50S)
for modulation, and D4 (152688) 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 memory functions required for the
TR-2400 The micro-processor is C MOS, and employs a
500 kHz ceramic element as the clock oscillator. Current
drain for memory backup is about 2mA. The microprocessor
is controlled by a 16 key (4x4) pad to provide fre-

quency selection, UP/DOWN channel selection, memory
channel and memory scan channel selection.

DISPLAY UNIT

The display unit is composed of an oscillator {Q2), LCD
driver unit, and display driver unit as shown. The LCD is
lighted by a 36 Hz oscillator pulse. This pulse is delivered to
the LCD backplane.

The display BCD code and digit output from the micro-
processor are latched by the LCD drivers Q3 ~ 6 (TC4243BP)
to produce output for lighting the LCD. This output is
simultaneously delivered at the 36 Hz pulse rate to the LCD
backplane with a 180° phase difference.

The 36 Hz pulse is also applied to Q1 (TC4030BP),
thereby lighting the display lamps for transmission, battery
alarm and MR. Q2 (TC4011BP) is the 36 Hz oscillator.

(3]
vitco Display driver
Q3-6 Q2

LCD Driver 36Hz0SC

T

Micro-Processor

Fig. 3 Display unit

SEMICONDUCTOR DATA

H8D1154E (TX.RX unit Q4) 2ND MIX

A“QI R4
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Fig. 4

H8D1152E (TX.RX unit Q5) IF

® ® ® Fig. 5

H8D1252 (TX.RX unit Q6) AMP
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O~ Fig. 6

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

Item Rating

Nominal center frequency (fy) | 10.7 MHz

fo 7.5 kHz or more at 3 dB
fy+ 25 kHz or less at 18 dB
Ripple 0.5 dB or less

2.0 dB or less

Pass bandwidth

Attenuation bandwidth

Insertion loss

30 dB or more within fo+ 1 MHz

Guaran i h
anteed attenuation Spurious; 18 dB or more

Terminal impedance 3 k)2 pF
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SEMICONDUCTOR DATA

M51182L 2SC 2329 (TX*RX unit Q13) Ceramic filter L72-0318-05
(TX.RX unit Q9) AF PA (TX*RX unit L9)
@ ! @ Usage High-Frequency power amplifier Item Rating
R
yoe Type NPN epitaxial silicon transistor Nominal center frequency 455 kHz
o 08 Cvool::e:;gr VeBo 3|V 3 dB bandwidth +4.2 kHz or more
R ¥ 2Rs |:a|o P 6 dB bandwidth +6 kHz or more
it
v vgl‘:age; Veso 3ov 60 dB bandwidth +12 kHz or less
L 03 Collector- Guaranteed attenuation(within + 100kHz) | 50 dB or more
emitter vottage Vceo 18V - —
j!ov o6 Spurious (within 0.1 ~ 1 MHz) 25 dB or more
Collector | ¢ 0.75 mA Ripple (within+ 4.2 KHz) 3 B or less
Q2 Q7 Q1 N
B l;"/\“ G2 Total loss | Pr(Tc=25°CI 7.5 W (Rth(j-cl=20°C/wj| [\nsertion loss 6 dB or less
02 N Input impedance 2.0 k@
?« - e | s
23
yos o3 3ma
Ll ¥ : oSy | TH5 ~gs- 1750
" SES— |
R7
® Fig.7 © O é

MKS5087 (N) (PLL unit Q12 or Q21 K type only)
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Fig. 10

Monolithic filter L71-0226-05 (TX-RX unit

L24)

Item

Rating

Nominal center frequency (fo)

10.7 MHz

Pass bandwidth

fo £7.5 kHz or more at 3 dB

Attenuation bandwidth

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

Ripple

1.0dB orless

Insertion loss

1.5dB orless

Guaranteed attenuation

70 dB or more within fo 1M

fo + 500 kHz,

+10kHz),

Spurious: 40 dB or more at fo ~

80 dB or more at fo— (910kHz

Hz,

Terminal impedance

3k{2

s — |

TC5081P (PLL unit Q15 or Q21) Timing Chart

1

a1 L

L]

HIGH IMPEDANCE

TC9122P (PLL unit Q14 or Q20) Program counter

Function explanation

Fig. 12

Symbol Name Content and operation Remarks
P GND Pour D2 01 Ca C3 C2 C1 Ba
Pin Prog counter Q! counter input terminal to which the signal to be Build-in bias
input terminal divided is input circut I'BI 1171 liGI l'SI IMI |'3| llZl IHI l‘Ol
Pout Prog counter Prog: counter output terminal  Output is 1/N of the I 4
output terminal input frequency. The output pulse width equals 5 bit of GND OUT
the input. 0
A~As | X1 Terminal to set the dividing retio. The following input Built-in 2 J
B,~B. | x10 Program input | combination is prohibited pull-down 4
Ci~Cs | X100  terminals Al A; A, A, B, B, B, B, C Ci C Ci Di D:|egstor B I ~
Di~D. | x 1000 1 0 0 0O 0O OO OO O0OOO0OO0O O A
0O 1 00 0 0 0 0 0 0 0 0 0 O a
11 0 0 0 0O OO O 0 O 0 0 O Voo IN
o o0 ' o0 0 0 0 0O 0 0 O 0 O [
1 0 1 0 0 0O 0O OO O 0 0 0 O
o 1t 1 0 0 0 0 0 0 0 0 0 0 O |1||2||3||4||5|I6'ITI 8 9
' ' 1 0 000 0000 000 Voo PN At A2 A3 A4 B1 B2z B3




TC4543BP (DISPLAY unit

Truth table

SEMICONDUCTOR DATA

Q3~6)

TR-240(

TC5082P (PLL unit Q16 or Q22) OSC, DEV.

XT OuUT

INPUT OUTPUT DISPLAY
LD Bl PHASE A 8 C 2] a b c d e f ]
. " H . . . . H H H H H H H BLANK
. H L . . . . L L L L L L BLANK
L L H . . . . LATCH
L L L N B . . LATCH
H L H L L L L L L L L L L H 0
H L H H L L L H L L H H H H 1
H L H L H L L L L H L L H L 2
H L H H H L L L L L L H H L 3
H L H L L H L H L L H H L L 4
H L H H L H L L H L L H L L B
H L H L H H L L H L L L L L 6
H L H H H H L L L L H H H H 7 VDD  GND Q2 on Qo Q8
H L H L L L H L L L L L L L 8
H L H H L L H L L L L H L L 9
H L H L H L H H H H H H H H BLANK PIN NO 8 ’ 4 !
n L [ H H L H H H H H H H H BLANK PIN NAME a8 Q10 Qy, Qy, XTout
H L H L L H H H H H H H H H BLANK Dividing ratio 1/256 |1/1024|1/2048|1/4096 | 1/1
% L H H L H H H H H H H H H BLANK Out
put frequenc 10.24
H L H L H H H H H H H H H H BLANK X-tal 10.24 MH! 40 kHz [10 kHz | 5 kHz | 2.5 kHz | 4.
R L H H H H H H H H H H H H BLANK X
H L L L L L L H H H H H H L 0 Flg. 13
H L L H L L L L H H L L L L 1
H L L L H L L H H L H H L H 2
RN S S 0 N AN AN B B TC4030BP (DISPLAY unit Q1)
H L L L L H L L H H L L H H 4
H L L H L H L H L H H L H H 5 VoD
" L L L H H L H L H H H H H 6 1af13 iz | fols 6|
H L L H H H L H H H L L L L 7
H L L L L L H H H H H H H H 8
H L L H L L H H H H H L H H 9
H L L L H L H L L L L L L L BLANK
H L L H H L H L L L L L L L BLANK
H L L L L H H L L L L L L L BLANK Tz 3 = 15617 ]
H L L H L H H L L L L L L L BLANK
H L L L H H H L L L L L L L BLANK Truth table
H L L H H H H L L L L L L L BLANK INPUTS OUTPUTS
* Don't care A B
rlazln L L
el 7 SEGMENT DISPLAY L H
’ 2 3 14 15 H L
7 9 " 1" 1 1
S TN e H H
COEMEECEE L]
Display indicator mode ['='| '/'-|-!| V-t YLt Fig. 15 Fig. 14
uPD651C-013 Terminal function (PLL unit X50-1640-XX, Q25)
Pin No. Terminal h.wm Of""“‘ Description Pin No. Terminal ||.1pu! Oytput Description
Name |signal | signal Name |signal | signal
1 cu 22 PGO O Keyboard output
2 PCO O |X100 program data output 23 PG1 Keyboard output
3 PC1 O |X100 program data output 24 PG2 O |Keyboard output
4 PC2 O |X100 program data output 25 PG3 O |Keyboard output
5 PC3 O [X100 program data output 26 PHO O |Indication digit output
6 INT o H when receiving L when 27 PH1 O |indication digit output
transmitting or back-up 28 PH2 O |Indication digit output
RES o Normally (without operat- 29 PH3 O |Indication digit output
7 E ing the keyboard) L 30 PIO o
8 PDO O [X10 Program data output 31 P11 O |Pulse output at MR output
9 PD1 O [X10 Program data output 32 P12 O |Vacant terminal
10 PD2 O [X10 Program data output 33 PAO ©] Always H (K)
1 PD3 O {X10 Program data output 34 PA1 O Always H (K)
12 | PEO O |X1 Program data output ’ i
9! 35 PA2 o L when receiving H when
13 PE1 O |X1 Progranr data output transmitting
14 PE2 O |X1 Program data output o
36 PA3 o Squelich Suppression input,
15 PE3 O |X1 Program data output Stops at L
16 PFO O |Indication BCD output 37 PBO O Keyboard input
17 PF1 O |Indication BCD output 38 PB1 O Keyboard input
18 PF2 O |{Indication BCD output 39 PB2 O Keyboard input
19 PF3 O |Indication BCD output 40 PB3 O Keyboard input
20 TEST (@] 5V Power supply 41 VSS Ground
21 vcc [©] 5V Power supply 42 CLo Oscillation output 397kHz j




"R-2400
PRINTED CIRCUIT BOARD

V¥ TX-RX unit (X44-1330-XX) XX: 10 (K), 61 (T), 61 (W)
from S/N 006XXXX ~ 010XXXX
(View from component side)

25C2212

H8D1154E

o

M51182L

25C2668
25C2669

e

25C2329

@m

2SA1115E
25C2603

§Q

a ¢

H8D1152E

=)

H8D 1252

=

AFGO5F1750A1

X\

Q1 1 28C2212

Q2 : 25C2668(Y)
Q3 1 2S5C2669(Y)
Q4 . HBD1154E
Q5 . H8D1162E
Q6 : H8D1252
Q7,8,10,11

: 2SC2603(E)
Q9 : M51182L
Q12 2SA562TM(Y)
Q13 : 2SC2329(K)
Q14 : 2SC2053
Q15 : 25C2026(K)
Q16 2SAT115(E)
Q17 AFGO5F1750A1 (W.T)
Q18 2SC2603(E) (T)
D1~4 : 152208
D5~8 1IN60O
D9.12,15

151655

D10 XZ-080
D11 Wz-071
D13 . MI301
D14 . 152588
D16 © 1N60
D17 © 151555 (W) (T)
D18 © 151555 (W)
D19 © 1S1655(T)
D20 © XZ-080 (W) (T)



PRINTED CIRCUIT BOARD

¥ TX-RX unit (X44-1330-XX) XX: 10 (K), 61 (T), 61 (W)
from S/N 011XXXX~108XXXX
(View from component side)

TR-240(

Round

head screw ~%\

Heat sink

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

& ———Special nut (16)

— Microswitch bracket

Special nut
(1x8)

g 5—;4 Round head screw

(2x4)

Q1 1 28C2212
Q2 1 25C2668(Y)
Q3 1 2SC2669(Y)
Q4 : H8D 11564E
Q5 : H8D1162E
Q6 : H8D 1252
Q7,8,10,11

: 2SC2603(E)
Q9 : M51182L
Q12 - 2SAB62TM(Y)
Q13 : 28C2329(K)
Q14 : 2SC2053
Q15 : 25C2026(K)
Q17 AFGOS5F1750A1 (W.T)
Q18 2SC2603(E) (T)

D1~4 152208
D5~8 IN60O

09.12.15
151556

D10 XZ-080

D11 Wz-071

D13 MI301

D14 152588

D17 151555 (W) (T)

D18 151555 (W)

D19 151555 (T)

D20 XZ-080 (W) (T)
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PRINTED CIRCUIT BOARD
¥ TX-RX unit (X44-1420-XX) XX: 10(K), 51(T), 61(wW)

from S/N 109XXXX ~
(View from component side)

Q1 : 28C2212

Q2 . 25C26681(Y)

Q3 1 2SC2669 (Y)

Q4 H8D1154E

Q5 . H8D11562E

Q6 : H8D1252

Q7,8,10, 11,16
2SC2603 (E)

Qs : M51182L

Q12 . 2SA562TM (Y)

Q13 25C2329 (K)

Q14 : 25C2053

Q15 : 25C2026 (K)

Q17 © AFGO5F1750A1 (W) (T)

Q18 : 2SC2603 (E) (T)

D1~4 : 152208

D5~8 : 1N60
D9.12.15,

© 151565
D10 . XZ-086
D11 : WZ-071
D13 © MI301
D14 : 152588
D17 © 181655 (W) (T)
D18 © 151556 (W)
D19 © 1815665(T)
D20 . XZ-080 (W) (T)




TR-240
PRINTED CIRCUIT BOARD

¥ PLL unit (X50-1640-XX) XX: 10(K), 51(T), 61(W)

(View from component side)  from §/N 006 XXXX ~ 0710XXXX ggczees
C2669

C
13

2SA1115E
2SC2603

8
§Ec

25K 192

oS

TA7061AP

TC5081P
TC5082P

ey

l 9
MK5087N
TC401748BP
18 9

7

) 0.5, 43

TC9122P

uPD651C-013.017

“ 22

Q1,4 . 2SC2669(Y)
Q2,36~9.16~19

. 2SC2603(E)
Q5,11,14 : 2SC2668(Y)
Q10 . 25K192(GR)
Q12 : MK5087N
Q13 . TA7061AP
Q15 . 2SA1115(E)
Q20 . TC9122pP
Q21 . TC5081P
Q22 . TC5082P
Q23,24 : TC40174BP
Q25 - uPD651C-013
D1,11 . XZ-066
D2,4,7 : 152208
D3,8,9,27: 152588
D5 . 1SV50S
D6 . XZ-070(W.T)
D6 . XZ-088(K)
D10,13~17,19~26,28,29

. TN60
D12,18,32~35

: 151555




'R-2400
PRINTED CIRCUIT BOARD

¥V PLL unit (X50-1660-XX) XX: 10(K), 51(T), 61(W) from S/N 01 1XXXX ~108XXXX
(View from component side)

Q1,2 2SC2669(Y)
Q3,12,13: 2SC2668(Y)
Q4~10,19.20

: 2SC2603(E)
Qan : 2SK192(GR)
Q14 © TC9122P
Q156 . TCb081P
Q16 . TC5082P
Q17 . TA7061AP
Q18 : uPD651C-017
Q21 © MKBO87N (K)
D1.2 . XZ2-066
D3.6,7 : 152208
D4.89 : 152688
D5 : 1SV50S
D10 : XZ-088(K)
D10 . XZ-070(W.T)
D11 : XZ-060
D12~16: 1S15556
D17~28.33

© IN60
D29.30~32

© INBO(K)

2SC2668
2SC2669

2SA1115E
25C2603

¥

3

2SK192

MK5087N
TC401748BP
18 9

TC9122P
18 10

I

9

uPD651C-013,017

a2 22



PRINTED CIRCUIT BOARD

¥ PLL unit (X50-1710-XX) XX: 10(K), 51(T), 61(W)
(View from component side) from S/N 109XXXX~

TR-240

Transistor symbol

E—1 B
c
Q1.2 2SC2669 ()
Q3,12.13
. 25C2668(Y)
Q4~10,19,20.23
. 2SC2603(E)
Qn 2SK192(GR)
Q14 TC9122pP
Q15 TC5081P
Qie6 . TC5082pP
Q17 TA7061AP
Q18 . uPD651C-017
Q21 MKB087N (K)
Q22 - 2SAT116(E)
D1.2 XZ-066
D3.6.7 152208
D4.8.9 152588
D5 . 1SV560S
D10 - XZ-088 (K)
D10 - XZ-070 (W)(T)
D11 XZ-060
D12~16
151655
D17~28.33
- 1N60

D29~32: 1N60(K)

11
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PRINTED CIRCUIT BOARD,LCD DATA

V DISPLAY unit (X54-1480-10) (View from foil side)

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

Item Symbol Min. Max Unit
Storage temperature Tstg -20 60 °C
Operation temperature Top -20 50 °C
Applied voltage Vor 10 \%
Allowable DC voltage 25 mV
Recommendable operating condition

Item Symbol | Min. | Norm. | Max Unit
Operating voltage Vop 3 5 5.5 \"
Operating frequency fop 30 32 35 Hz
Operating temperature Tor -5 25 50 °C

Notes on operation

1. Excessive force will damage the package.
If the liquid crystal leaks due to damage to the package, do not
touch it. If the liquid crystal gets on your skin, wipe it off with
alcohol and wash with water.

2. Do not store or operate at high temperature or humidity.

3. If it is exposed to direct sunlight, use the ultraviolet ray cut
filter (cut-off frequency: approx. 460 mm).

4. Do not apply a DC voltage as far as possible. (A DC voltage can
be applied for only 1 minute.)

12

TC4011UBP
TC4030BP
14 . 8
ﬁ' LCD case
1 7
TC45438BP
el 2 LCFP .
i * Remove seals from
'ﬁw—;‘WVJ the sufaces.
¢ LCD connector x 2
Q1 : TC40308BP
Q2 . TC4011UBP LCD (reflector)
Q3~6 : TC4543BP Pilot lamp
D1,2 : 1S1555
\al : F2025-30

Round head screw (2.6 x5)x 3

:

Insulating washer

Pin connection

Pin No. Segment Pin No. Segment
1 Common 21 Delta-3
2 Minus 22 4D-b
3 Delta-2 23 4D-a
4 1D-e 24 4D-f
5 1D-d 25 4D-g
6 1D-c 26 3D-b
7 2D-dp. 27 3D-a
8 2D-e 28 3D-f
9 2D-d 29 3D-g

10 2D-c 30 Colon
11 3D-dp. 31 2D-b
12 3D-e 32 2D-a
13 3D-d 33 2D-f
14 3D-c 34 2D-g
15 4D-dp. 35 1D-b
16 4D-e 36 1D-a
17 4D-d 37 1D-f
18 4D-c 38 1D-g
19 Deita-5 39 Delta-1
20 Delta-4 40 Common
iD 20 30 4D
...232221

PIN NO. 403938 ...

AR
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Ay ey
I
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Note 1:
K. USA

Note 2:

T. Britain W: Europe

X: Australia

PARTS

Only special type of resistors (example: cement, metal film, etc) and

LIST

3. Resistance value

—t

@@

TR-2400

D — means 22 x 10?7 = 22000 (2.2 k)

capacitors (example: electroiytic. tantalum, mylar, temp. coeff, capacitors) Example: 221 —» 2208 223 - 22 kQ 225 - 2.2 MQ
are detailed in the PARTS LIST. For the value of all common type com- 222 - 2.2 kQ 224 - 220 kQ
ponents, refer 10 the schematic diagram of the P.C. board ilustration
Resistors not otherwise detailed are carbon type {1/4W or 1/8W). 4 Tolerance
Order carbon resistors and capacitors according to the following example ) J e+5°/ (Gold) ¢
= fo) = +10%
A carbon resistor’s part number is RD14BY 2E222J. ° +10% (Silver;
A ceramic capacitor's number is CK45F1H103Z. CC45TH1H220J CAPACITORS
RESISTOR Type ! Type 1
1. Type of the carbon resistor CC 45 TH 1H 220 J CK 45 F 1H 103 Z
RD14BY RD14CY 1 2 3’ 4 5 6 1 2 3 4 5 6
—C=">— RD14BB {small size! RD14CB (small size) 1 = Type ceramic, electrolytic, etc 4 = Voltage rating
2 = Shape ... round, square. etc 5 = Value
2. Wattage 3 = Temp range 6 = Tolerance
1w - 3A 3w - 3F 5W - 3H 3' = Temp coefficient
2W — 3D aw - 3G
3 = CC45 C O ... £x CCA5TH — o
Ceramic capacitor {type |} temperature coeff. capacitor 1" 3’ X. = —470 +60 ppm/°C
1stword C L P R S T u 2nd Word J K L
(Color) | (Black) | (Red) |Orange)| (Yellow) |(Green) | (Blue) |{Violet) ppm/°C | +30 | +60 | +120 | +250 | +500
ppm/°C 0 —80 | —150 | —220 | —330 | —470 | —750
§ = Capacitor value
3 = CKA5 0 (« 3 Example: 010 — 1 pF
Ceramic capacitor (type 100 - 10 pF
Cord B D 3 F 101 — 100 pF
Operating temperature —-30 | -30 | —30 | ~10 102 - 1000 pF = 0.001uF
°C +85 { +85 | +85 | +70 103 — 0.01 uF
6 = Tolerance
Cord Cc D G J K M X z P No cord
+40 | +80 {4100 More than 10 uF —10 ~ + 50
(%) [+025| 05 | £2 | £56 | £10 | £20 | " 55 | _50 | —0 | Lessthan4.7uF —10 ~ + 75
Less than 10 pF CC45
CK45
Cord c F G Color
(pF) +0.1 +0.25 +05 +1 +2 -
]
Abbreviation Abbreviation |
Cap. Capacitor ML Mylar Type | Type I
C Ceramic S Styren
E Electrolytic T Tantalum
MC Mica
TR-2400 SEMICONDUCTOR % : New parts
Item Name Parts No Re- Item Name Parts No Re-
) marks ’ marks
Diode 1N60 V11-0051-05 TR 2SA562TM(Y) V01-0562-16
151555 V11-0076-05 2SA1115(E) VO1-1115-16 ¥
152588 V11-0414-05 25C2026 (K) V03-2026-16
MI301 V11-0255-05 28C2063 V03-2053-06
Vari-Cap 152208 V11-0317-05 25€2212 V03-2212-06 ¥
diode 15V508 V11-1260-36 25€2329 (K) V03-2329-16
2S8C2603 (E) V03-2603-06
Zener diode wz-071 V11-4160-86 25C2668 (Y) V03-2668-16 e
XZ-055 V11-4173-16 2SC2669 (V) V03-2669-16 tr
XZ-060 V11-4101-20
XZ-066 V11-4173-06 FET 2SK192 (GR) V09-1016-06 ¥
XZ-070 V11-4161-96 Ic AFGO5F1750A1 Vv30-1141-06 t
XZ-080 V11-4163-46
XZ-086 V11-4163-36 H8D1152E V30-1137-06 b1
XZ-088 V11-4163-56 H8D1154E V30-1138-06 b4
H8D1252 V30-1139-06 hs
LCD F2025-30 V11-3172-86 ¥




TR-2400

PARTS LIST

Re- Re-
N X
ltem ame Parts No marks Item Name Parts No. marks
ic M51182L V30-1140-06 TC40174BP V30-1145-06
MK5087N V30-1074-06 TC45438P V30-1142-06 %
TC5081P V30-1132-06
TA7061AP V30-0039-05 TC5082P V30-1015-16
TC9122P V30-1036-16
TC40028BP V30-0521-10 w
TC4011UBP V30-1144-06 uPD651C-013 V30-1146-06 ¥
TC4030BP V30-1143-06 g uPD651C-017 V30-1162-06 *
0O: from S/N 006XXXX~010XXXX
@: from 8/N 011XXXX ~ 108XXXX
® from S/N 109XXXX~
Parts N Descriptio Re- Ref. N Parts N Description Re-
Ref. No. arts No. escription marks ef. No. arts No. scrip marks
— J32-0742-04 Boss C (Hand strap) A
: New Paris
GENERAL ¥ New Far - J32-0743-04 Boss D x
— A02-0607-02 Case (Front) A — J42-0424-04 Cap for DC jack 54
— A02-0608-02 Case (Rear) ¥ _ J69-0301-03 Hand strap ass’y -3
- A21-0731-14 Ornamental panel (K type) * - J69-0302-04 Both-side adhesive sheet
—_ A21-0734-14 Ornamental panel (W type) P
_ A21-0735-14 Ornamen(.:al panel (T rype) -1 _ K23-0730-04 Krob A (POWER, SQ.) x 2 *
- A53-0301-03 Cover ass'y (Battery case) # - K23-0731-04 Knob B (TX-OFFSET) =
. . - K27-0411-04 Push knob {SCAN, TONE, REV.) x 3 b4
- B03-0514-04 Switch mask x 3 (Push switch) 7 _ K29-0730-04 Lever (PTT) «
- B10-0626-04 Front glass e
— B40-2494-24 Name plate (K type) % — N08-0504-04 Ornamental screw {Frame) *
- B40-2496-14 Name plate (W type) -1 - N09-0616-04 Flat head screw {Key board) x 4 *
— B40-2497-04 Name plate (T type) I — N16-0026-46 Spring washer x 3
— B42-1677-04 Name plate {Key board) (K type) P - N30-2004-41 Round head screw (Panel) x 3
- B42-1678-04 Name plate {Key board) (W, T type) bes - N30-2604-41 Round head screw {Case A, PTT)x7
_ 842-1679-14 Name plate (LCD) . - N30-3008-45 Round head screw (Case B) x 2
— B43-0631-14 Badge (K, W type) % - N30-3025-45 Round head screw {Case B) x 2
_ B43-0634-14 Badge (T type) % - N87-2005-46 Tap tight screw (Display unit} x 4
- B46-0058-10 Warranty card (K ‘YK""’ - RO5-3409-15 Variable resistor 10kQ (B} (VOL) %
- B50-2689-10 Operating manual (K type) i - RO5-4403-05 Variable resistor 50KQ (SQ.)
- B50-2690-10 Operating manual (W type) b+
— B50-2691-10 Opera}mg manual (T type) s _ $59-0402-05 Key board ass’y (K type) FoNe)
— B658-0622-00 Warning plate % - $59-0403-05 Key board ass'y (W, T type} ® O
£04-0251-05 BNC Receptacle - $59-0404-05 Key board ass'y (K) W
- h - - . - ¢ A
_ £12-0001-05 Plug (Microphone) $59-0405-05 Key board ass’y (W. T)
- E12-0401-05 Z'ugl ‘S‘i’:‘d’:"/‘ — . - T07-0206-05 Speaker ﬁ
- E31-2047-05 able with plug {Battery - T18-0051-05 Earphone ﬁ
- - T90-0311-05 Helicai antenna =
- F10-1267-04 Magnetic shield ke R
- T91-0312-05 %
_ F15.0628-04 Shadow mask ﬁ 91-0312-0 Condenser microphone
_ R I
F15-0629-04 Jack mask (A) - W09-0306-05 Nickel-Cadmium Battery pack %
- F15-0630-04 Jack ”?aSk 8 o - W08-0307-15 Battery charger {K type) *
- F20-0513-04 insulating sheet (PLL U.—RX-TX U.) k4 —- W09-0308-05 Battery charger (W type) #
_ . . i
- G01-0810-04 Coil spring (PTT) Q W09-0309-05 Battery charger (T type)
- - . Earth sprin «
- Go2 OZ;;' g: pring - -~ X44-1330-10 TX-RX UNIT (K type) O#O0
G02-0527- Earth spring (B) LCD - X44-1330-51 TX-RX UNIT (T type) O*O
- G13-0625-04 Sponge A (S?eaker) b+ - X44-1330-61 TX-RX UNIT (W type) O%nO
- G13-0626-04 Sponge B (Microphone) % _ X44-1420-10 TX-RX UNIT (K type) s
- G13-0627-04 Sponge C (Cover) 2 _ X44-1420-51 TX-RX UNIT (T type) xe®
_ HO1-2656-03 Carton case (K, W type) % - X44-1420-61 TX-RX UNIT {W type) b )
- HO1-2657-03 Carton case (T type) % - X50-1640-10 PLL UNIT (K type) w O
— H10-2530-02 Packing fixture A ? - X50-1640-51 PLL UNIT (T type) %0
- H10-2531-04 Packing fixture B % - X50-1640-61 PLL UNIT (W typel # 0O
_ H10-2533-04 Cushion % - X50-1660-10 PLL UNIT (K} }:4lO]
- H20-1416-03 Protective cover ] - X50-1660-51 PLL UNIT(T) % O
- H25-0049-03 Accessory bag - X50-1660-61 PLL UNIT (W) [ 30
- X50-1710-10 PLL UNIT (K type} @
- J19-1331-03 Battery case - X50-1710-51 PLL UNIT (T type) e
— J32-0740-04 Boss A (large) x 4 * - X50-1710-61 PLL UNIT (W type) *®
- J32-0741-04 Boss B (Small) x 2 % - X54-1480-10 DISPLAY UNIT L

14




PARTS LIST

TR-2400

s Re-
Ref. No. Parts No. Description marks
TX+RX UNIT (X44-1330-XX) XX: 10(K), 51(T), 61(W)
c1 CC45TH1HO70D (o 7pF +0.5pF
Cc2 CC45CH1HO10C C 1pF +0.25pF
Cc3 CC45TH1HO70D o 7pF +0.5pF
[of} CC45SL1HI101) C 100pF 5%
C5.6 CK45B1H102K C 1000pF +10%
c7 €91-0462-05 Cap. 0.0047,F tr
c8 . Not used
(03] CC45TH1HO70D C 7pF +0.5pF
c10 CC45CH1H220J C 22pF +5%
c11 CC45CH1HORSC o) 0.5pF +0.25pF
Cci2 CC45TH1HO70D [ 7pF +0.5pF
Ci3 CC45SL1H101J C 100pF x5%
c14 C91-0462-05 Cap. 0.00474F 7
c15 CC45CH1HORSGC C 0.5pF +0.25pF
Cc16 CC45THIHO70D [of 7pF +0.5pF
c17 CC45CH1HO70D C 7pF + 0.5pF
c18 C91-0462-05 Cap. 0.0047uF 7
C19 CC45CH1HO70D C 7pF +0.5pF
C20 C91-0462-05 Cap 0.0047xF i)
c21 CC45CH1HO030C C 3pF +0.25pF
Cc22 CC45SL1H101J C 100pF +5%
C23 CQ92M1H103K ML 0.01uF +10%
Cc24 Not used
C25 C91-0462-05 Cap. 0.0047pF k<3
C26 CK45B1H471K C 470pF x10%
c27 CK45B1H102K Cc 1000pF = 10%
c28 CS15E1C220M T 22uF 16V
Cc29 C91-0462-05 Cap. 0.0047uF b+
C30 CQ92M1H332K ML 3300pF =10% &
c31 CQ92M1H222K ML 2200pF +£10%
Cc32 CEO4W1HR47M E 0.47uF S0V
C33 CQ92M1H333K ML 0.033uF +10%
C34 CQ92M1H 153K ML 0.015uF x10%
C35 CQ82M1H102K ML 1000pF *10%
C36 CQ92M1H222K ML 2200pF x=10%
c37 CEQ4W1A470M E 47,F 10V
C38 CS15E1A470M T 47uF 1ov
Cc39 CS15E1C4R7M T 4.7uF 16V
Cc40 CS15E1E3R3M T 3.3uF 25V
ca1 CK45B1H102K C 1000pF = 10%
ca2 CS15E1C4R7M T 4.7uF 16V
Ca3 CE04W1C101M E 100uF 18V
Ca4 CEQ4W1HO10OM E 1uF 50V
C45 CQ92M1H103K ML 0.01uF =10%
ca46 €91-0457-05 Cap. 0.022uF
C47 Not used
ca8 CS15E1C220M T 22uF 16v
Cas C91-0472-05 Cap 0.1uF +10%
C50 CQ92M1H222K ML 2200pF x10%
C51 CQ92M1H392K ML 3900pF +£10%
C52 CS15E1A470M T 47uF 10v
C53 CK45B1H102K Cc 1000pF +10%
C54 CE04W1C100M E 10uF 16V
C55 C91-0462-05 Cap. 0.0047uF| «
C56 CE04W1C220M E 22uF 16V
C57 CC45SL1H220J C 22pF +5%
c58 CC45SL1H390J C 39pF +5%
C59 CC45SL1H220J C 22pF +5%
c60 CC45SL1H150J C 15pF 5%
C61 CK45B1H102K C 1000pF +10%
Cc62 CC45CH1H1504 o 15pF +5%
C63 CC45SL1H220J (o 22pF +5%
cé64 C91-0462-05 Cap. 0.0047uF| =
C65 CK45B1H102K Cc 1000pF +10%
c66 CC45CH1H220J C 22pF +5%
ce67 CK4581H102K [ 1000pF +10%
ces CC45CH1HO50C C SpF +0.25pF
c69 CK45B1H102K Cc 1000pF x=10%
Cc70 C90-0825-05 E 22uF 16V 144

Ref. No. Parts No. Description Re-
marks

c71 C91-0462-05 Cap. 0.0047uf -1
Cc72 CC45CH1H220J | C 22pF +5%
Cc73 C91-0462-05 Cap. 0.0047uF -1
C74,75 CK45B1H102K C 1000pF +10%
c76 C91-0462-05 Cap. 0.0047uF A
Cc77 CC45SL1H390J C 39pF +5%
c78 CC45TH1HO50C | C 5pF +0.25pF
C79 C91-0462-05 Cap. 0.0047:F %
Cc80 CC45CH1H2704 | C 27pF +5%
c81 CK45B1H102K [ 1000pF +=10%
c82 CS15E1A330M T 33uF 10V
c83 CK45B1H102K C 1000pF  +10%(W,T)
c84 CEO4W1C220M E 22uF 18VIW,T)
[03:1) CS15E1EQ010M T 1uF 25VIW,T)
Cc86 CK45B1H102K o 1000pF = 10%(W.T)
c87 CS15E1E010M T 1uF 25VIW,T)
c8s CE04W1C220M E- 22uF 16 V(W)
c88 CEO4W1HR47M E 0.47uF 50V(T}
c89 CK45B1H102K C 1000pF £ 10%(W)
C30 CS15E1C150M T 15uF 16V(T)
ca CK45B1H102K o} 1000pF = 10%(T)
c92 CS15E1A150M T 15uF 1ov(m
Cc93 Not used
c94 C91-0462-05 Cap. 0.0047uF 7
C95~97 | CK45B1H102K Cc 1000pF +£10%
c98 CC45SL1H4704 c 47pF +5%(W.T)
c99 CC45SL1H101J c 100pF  +5%(K)
TC1 C05-0309-05 Ceramic trimmer 40pF
TC2 C05-0067-05 Ceramic trimmer 25pF
TC3 C05-0309-05 Ceramic trimmer 40pF
J1 E03-0203-05 DC jack t
J2 E11-0408-05 MIC jack *
J3.4 E11-0407-05 Earphone jack P
- FO1-0745-04 Heat sink %
- F10-1242-14 RX shield plate Py
— F10-1243-14 DRIVE shield plate *
— F10-1244-14 IC shield plate *
- F10-1245-04 TX shield plate ¥
- F10-1251-04 IF shield plate %
L1,2 L31-0347-05 Tuning coil
L3 L40-2292-01 Ferri-inductor 2.2uH
L4~8 L31-0347-05 Tuning coil
L7.8 £34-0891-05 Tuning coil N
L9 L72-0318-05 Ceramic filter CFG455F 44
L10 L79-0446-05 Ceramic discriminator CFY4558
L11 L40-1021-03 Ferri-inductor 1mH
L12 L40-6825-04 Ferri-inductor 6.8mH
L13 L40-1021-03 Ferri-inductor 1mH
L14 L34-0894-05 Coil 3457 *
L15 L34-0893-05 Coil 3047 %
L16 1L34-0894-05 Coil 3057 - o
L17 L34-0892-05 Coil 26107 4
L18 L34-0893-05 Coit 3047 ¥
L19,20 L34-0895-05 Coit 3¢6T ¥
L21 1L33-0632-05 Choke coil -3
L22 L19-0321-05 Transformer {wide band) o
L23 1.34-0897-05 Tuning coil -
L24 L71-0217-05 Monolithic filter 10T15A #
L25 L33-0002-05 Choke coil
L26 L72-0014-05 Ceramic filter SFE10.7MAS
L27 L33-0632-05 Choke coil 4
X1 L77-0863-05 Quartz crystal 10.245MHz hid
— N09-0615-05 Special round head screw M1 x8 *
- N14-0514-05 Special nut M1 "
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PARTS LIST

Ref No. Parts No. Description mRa?—ks Ref. No. Parts No. Description mzil-(s
VR1 R12-3423-05 Semi-fixed resistor 22kQ(B} = €60 CC45SL1H150J c 15pF +5%
VR2 R12-3426-06 Semi-fixed resistor 30kQ # 61 CK45B1H102K c 0.0014F +10%
) ] c62 CC45CH1H150J | C 15pF +5%
$50-1405-05 Micro-switch a 63 CC45SL1H2208 | C 22pF  +5%
- c64 €91-0462-05 Cap. 0.0047uF
TX.RX UNIT (X44-1420-XX) XX: 10(K), 51(T), 61{W) 65 CK45B1H102K c 0.001uF £10%
c66 CC45CH1H220 | C 22pF +5%
c CC45TH1HO7OD | C 7pF +0.5pF c67 CK45B1H102K c 0.001xF +10%
c2 CC45CH1HO10C | C 1pF +0.25pF c68 CC45CH1HO50C | C 5pF +0.25pF
c3 CC45TH1HO7OD | C 7pF +0.5pF C69 CK45B1H102K o 0.0014F +10%
ca CC45SL1H101Y c 100pF  +5% €70 €90-0825-05 E 224F 18V
c5.6 CK45B1H102K c 0.0014F +10% €71 €91-0462-05 Cap. 0.0047,F
c7.8 €91-0462-05 Cap. 0.00474F c72 CC45CH1H220J | C 22pF +5%
c9 CC45TH1HO70D | C 7pF +0.5pF c73 €91-0462-05 Cap. 0.0047uF
cio CC45CH1H220J c 22pF +5% C74.75 | CKASB1H102K c 0.001uF  +10%
c11 CCA5CH1HORSC | C 0.5pF +0.25pF c76 €91-0462-05 Cap. 0.0047uF
c12 CC45TH1HO7OD | C 7pF +0.5pF c77 CC45SL1H390J c 39pF +5%
c13 CC45SL1H101J c 100pF  +5% c78 CC4STH1HO50C | C 5pF +0.25pF
c1a C91-0462-05 Cap. 0.00474F €79 €91-0462-05 Cap. 0.0047uF
C15 CC45CH1HORBC | C 0.5pF +0.25pF €80 CC45CHIH270J | C 27pF +5%
c16 CC45TH1HO7OD | C 7pF +0.5pF c81 CK45B1H102K c 0.0014F +10%
c17 CC45CH1HO70D | C 7pF +0.5pF €82 CS15E1A330M T 33uF 10V
c18 €91-0462-05 Cap. 0.00474F c83 CK45B1H102K c 0.0014F  £10% (T) (W)
c19 CK45B1H681K c 680pF  +£10% c84 CE04W1C220Q £ 22u4F 16V (T) (W)
€20 €91-0462-05 Cap. 0.00474F c85 CS15E1E010M T 1uF 25V (T) (W)
c21 CC45CH1HO40C | C 4pF +0.25pF c86 CK45B1H102K c 0.0014F  +£10% (T) (W)
c22 CC45CH1H220J c 22pF +5% c87 CS15E1E010M T 1uF 25V (T) (W)
c23 CK45B1H102K o 0.0014F +10% c8s8 CEO4W1HR47Q £ 0.474F  BOV(T)
c24 CK45B1H471K o 470pF  +10% c88 CE04W1C220Q E 22uF 16V (W)
c25 €91-0462-05 Cap. 0.0047uF €89 CK45B1H102K C 0.001uF  +10% (W)
c26 CK45B1H471K C 470pF  +10% €90 CS15E1C150M T 15uF 16V(T)
c27 CK45B1H102K C 0.0014F +10% C91 CK45B1H102K c 0.001uF  +10%(T)
c28 CS15E1C220M T 22uF 16V €92 CS15E1A150M T 15uF 10V (T)
c29 £91-0462-05 Cap 0.0047uF c94 €91-0462-05 Cap. 0.0047yF
C30 CQ92M1H392K M 0.0039uF +10% C95~97 | CK45B1H102K C 0.001uF +10%
c31 CQ92M1H222K M 0.0022uF +10% co8 CCA45SL1H470J c 47pF +5% (TH (W)
€32 CEO4W1HR47Q E 0.47uF 50V c99 CC45SL1H101J c 100pF  +5% (K)
+10%
ggz gg;‘f&ﬁ‘?& K fﬂap’ g:g?gﬁi ;1802 # TCH C05-0309-05 Ceramic trimmer 40pF
c3s5 Ca92M1H102K M 0.0014F +10% TC2 C05-0067-05 Ceram?c tr!mmer 25pF
c36 CQ92M1H222K M 0.0022uF +10% TC3 C05-0309-05 Ceramic trimmer 40pF
c37 CE04W1A470Q E A4TuF 10V J1 £03-0155-05 DC jack %
c39 CS15E1C4R7M T 4.7uF 16V J3.4 £11-0407-05 Earphone jack
c40 CS15E1E3R3M T 33uF 25V
c41 CK45B1H102K c 0.0014F +10% F01-0745-04 Heat sink
caz CS15E1C4RTM T 474F 16V F10-1242-14 RX shield plate
ca3 CEO4W1C101Q E 100uF 16V F10-1243-14 Drive shield plate
caa CEO4W1HO10Q E 1uF 50V F10-1244-14 IC shieid plate
c45 C91-0473-05 Cap. 0.033uF *10% w F10-1245-04 TX shieid plate
Cc46 C91-0457-05 Cap. 0.022uF F10-1251-04 IF shield plate
ca7 €91-0462-05 Cap. 0.00474F L1.2 L31-0347-05 Tuning coil
cas CS15E1C150M T 15uF 16V L3 L40-2292-01 Ferri-inductor 2.2uH
C49 €91-0472-05 Cap. 0.1uF $10% L4~6 |L31-0347-05 Tuning coil
C50 CQ92M1H222K M 0.0022uF £10% L7 134-0891-05 Tuning coil
Cs1 CQ92M1H392K M 0.0039uF +10% L9 L72-0316-05 Ceramic filter CFW455E
c52 CS15E1A470M T 47uF 10v L10 L79-0446-05 Ceramic discri CFY455S
C53 CK45B1H102K ¢ 0.0014F £10% L1 L40-1021-03 Ferri-inductor 1mH
C54 CE04W1C100Q E 10uF 16V L12 L40-6825-04 Ferri-inductor 6.8mH
€55 C91-0462-05 Cap. 0.0047uF L13 L40-1021-03 Ferri-inductor 1mH
C56 €90-0825-05 E 22uF 18v L14 L34-0894-05 Coit 3¢5T
cs7 CC45SL1H220J c 22pF +5% L15 L34-0893-05 Coil 34T
ch8 CC455L1H380J C 39pF +5% L16 L34-0894-05 Coil 35T
C69 CC45SL1H2204 c 22pF +5% L17 L34-0892-05 Coil 24107
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PARTS LIST

TR-

Ref. No. Parts No. Description mRa?Ls Ref. No. Parts No. Description mF;erl-(s
L18 L34-0893-05 Coil 3047 c54 CC45TH1HO10C | C 1pF £0.25pF
L19.20 |L34-0895-05 Coil 3067 c55 CC45CH1H330J | C 33pF 5%
L21 L33-0632-05 Choke coil ggg 2225%121 1H-0:0J ; {Non Polar) 4.74F 3.15V
- ; 1 18pF +5%
L22 1L19-0321-05 Traﬁsformer {wide band) 58 Ce4ECHTH330Y c 330 o
L23 L34-0897-05 Tunmg Cfl)ll ' c59 CEOAW1C100Q E 104F Tov
L24 L71-0226-05 Monolithic filter 10T15B * c60 CEOAW1HR47Q E 0.474F 50V
L25 L33-0002-05 Choke coil c61 C90.0822-05 £ aF 168V N
L27 133-0632-05 Choke coil c62 £91-0462-05 Cap 0.0047,F | *
] c63 CS15E1VR33M T 0.33F 35V
x1 L77-0863-05 Crystal 10245MHz ce4 CS15E0J470M T ATuF 6.3V
N09-0615-05 Round screw M1 x8 c65 CEOAWIE4R7Q | E 4.7,F 25V
N14-0514-05 Nut M1 c66 CS15E1VR68M T 0.684F 35V
N30-2004-41 Round screw C67,68 CK45B1H102K C 1000pF x10%
N30-2604-41 Round screw c69 CC45CH1HO50C C 5pF +0.25pF
c70 CC45SL1H121J | C 120pF  +5%
VR1 R12-3423-05 Trim. pot. 22k (B) c71 CC45CH1H330J | C 33pF  +5%
VR2 R12-3426-05 Trim. pot. 30kQ (T) (W) c72 CEO4W1C330Q | E 33F 16V
S50-1405-05 Micro-switch c73 CC455L1H101J | C 100pF  +5%
c74 CEO4W1C330Q | E 33F 16V
_ C75 CC45CH1H1204 C 12pF +5%
PLL UNIT (X50-1640-XX) XX: 10(K), 51(T), 61 (W)
TC1,2 €05-0303-05 Trimmer 20pF
ci CC45CH1H100D |C 10pF  +0.5pF
c2 CC45CH1HO70D |C 7pF  +0.5pF - F10-1246-14 PLL shield plate %
c3 CC45CH1H2204 | C 220F £5% - F11-0765-04 VCO shield plate e
ca CCASCH1H180J |C 18pF  +5% ]
Cc5.6 CC45CH1HO30C c 3pF +£0.25pF L1,2 L33-0605-05 Cho.ke cm! 47uH
c7 CC45CH1H220J. | C 22pF 5% L3,4 L34-0890-05 Tuning coil %
cs CC45TH1HO80D |C 8pF £0.5pF L5 L40-1501-03 Ferri-inductor 16uH
c9 CS15E1VR47M T 0.474F 35V L6 L40-1092-01 Ferrl—lnd‘uctor 1eH
c10 CKA45F1H1032Z c 0.014F +80%, —~20% L7 L32-0625-05 VCO coil x
C11 CC45TH1HO50C c 5pF £0.25pF L8 L40-1082-01 Ferrf-mduc.tor 1uH
c12 CK45F1H103Z c 0.014F +80%, —20% Lo L34-0890-05 Tuning coil 1}
c13 CC45CH1H220J c 22pF +5% L10 L40-1021-03 Ferr!-lnduc.tor 1mH
C14,15 | CC45CH1HO50C c BpF +£0.25pF L11 L34-0890-05 Tumng coil . %
C16,17 | CC45CH1HO30C c 3pF £0.25pF L12 L78-0004-05 Ceramfc oscgllator 397KHz *
cie CCa5SL1H101J c 100pF 5% L13 L78-0003-05 Cera.mlc ofcnllator 3.58MHz (K) 141
c19 C90-0246-05 Cap. 0.01uF =10% L14 L79-0458-05 Spu'nf.)us filter AFL13F3500B1 #
c20 CS15E1A150M T 16uF 10V L15.16 L40-1001-01 Ferri-inductor 10uH
c21 CK45F1H103Z c 0.014F +80%, —20%
c22 CEO4W1A330Q E 33yF 1oV X1 L77-0860-05 Quartz crystal 42.6MHz *
c23 CQ92M1H472K ML 4700pF 50V X2 L77-0861-05 Quartz crystal 46.1666MHz %
c24 CS15E1C1REM T 1.54F 16V X3 L77-0862-05 Quartz crystal 10.240MHz %
22(55 ggizg:: ﬁ;ggé (C: ;ng :gﬁp’: R64 R90-0527-05 Resistor block 470K x 10 b4
c27 gg:sg:::gfgg g f"i *g'izpi VR1 R12-3422-05 Trim. pot 20k2 %
c28 5 p =4.20p - - Trim. pot *
c29 CC45CH1 Hogoo c 80F £0.5pF :’,gg : i_g:g;gg By got ‘:’(';S:Q
€30 CC45CH1HO30C |C 3pF +0.25pF )
ca1 CC45CH1HOS0C | C 5pF £0.25pF VR4 R12-2408-05 Trim. pot 5k (K type) x
c32 CK4SF1H1032 c 0.014F +80%, —20% s1 $40-1401-05 Push switch SQUELCH %
€33 CEO4W1C100Q | E 10uF 18V s2 $40-1401-05 Push switch SUB TONE (K, T type) | #
C34 | CCABCHIHO30C | C 3pF  +0.250F s2 $40-1402:05 | Push switch (W type) *
€35 CC45TH1HOB0D | C 8pF +0.5pF s3 $40-1402-05 Push switch REVERSE «
c36 CCA4BTHTHO10C | C TP +0.250F - $29-1416-05 Rotary switch TX OFFSET (K type) |
gg; g'ééfﬁ”;ffffo g °-°l‘;FF + 80‘1"’6\/‘ 20% - $29-1417-05 Rotary switch TX OFFSET (W, T type) |
y.
C39.,40 | CS15E1VORIM T 0.14F 35V
cal CEO4W1A470Q |E 47,F 10V ) ) .
caz CEOAW1E4RTQ £ 4T 25V PLL UNIT (X50-1660-XX) XX: 10(K), 51(T), 61(W)
ca3 CE04W1C100Q | E 104F 18V ct CC45CHIH100D | C 10pF +0.5pF
caa CEO4W1A330Q |E 33F 10V c2 CC45CHIH2204 | C 22pF +5%
cas CK45B1H102K c 1000pF +10% c3 CC45CHIHO30C | € 3oF 10.25pF
cas CEO4W1 \2;;710“:’ $ 371"'; ;‘s’V ca CC45CHIH220J | C 22pF +5%
g:; 49 gil:; H102K |C 16(‘)‘OpF + 1\{)% c5 CC45THIHOBOD | C .8pF +0.6pF
cs0 CS1SEIVORTM [T 0.14F 35V ce CK45FIH103Z c 0.01uF +80.—20%
cs1 CC45CH1HO50C | C 5pF +0.25pF c7 CC45CHIHO7OC | C 7pF +0.5pF
cs2 CK45B1H102K (] 1000pF +10% c8 CC45CHIH180J c 18pF +5%
C53 CC45TH1HO80D |C 8pF +0.5pF co CC45CHIH030C | C 3pF +0.25pF
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TR-2400

PARTS LIST

Ref. No. Parts No. Description mRaerl-(s Ref. No. Parts No. Description mRaerl-(s
c10 CC45CHIH120J c 12pF 5% - F10-1246-14 PLL Shield plate
ci1 CC45CHIH220J C 22pF +5% - F11-0765-04 VCO Shield case
c12 CC45THIHO50C c 5pF +0.25pF
c13 CK45FiH103Z o 0.014F +80%—20% L1 L33-0605-05 Choke coil 0.47uH
C14~ 16| CC45CHIHO50C C 5pF +0.25pF L2 L34-0890-05 Tuning coil
C17.18 | CCABCH1HO030C C 3pF +0.25pF L3 L33-0605-05 Choke coil 0.47uH
c19 CC45SLIH101J c 100pF +5% L4 1.34-0890-05 Tuning coil
c20 C90-0246-05 c 0.01uF £10% L5 L40-1501-03 Ferri-inductor 15uH
c21 €90-0833-05 E 33uF 16V L6 L40-1092-01 Ferri-inductor 1uH
c22 CS15EIA150M T 15uF 10V L7 L32-0625-05 VCO coil
c23 €90-0832-05 E 47uF 10V L8 L40-1092-01 Ferri-inductor 1uH
c24 CK45FIH103Z (o} 0.01uF +80.—20% L9.10 134-0890-05 Tuning coil
Cc25 €90-0821-05 T 4.7uF  3.15V(Non polar) L11 L40-1021-03 Ferri-inductor 1 mH
c26 CC45CH1H330J c 33pF +5% L12 L79-0458-05 Spurious filter AFL13F 350081
c27 CC45CH1H330J [} 33pF +5% L13 L78-0004-05 Ceramic oscillator 397kHz
c28 CQ92MIH472K ML 0.0047uF L14 L78-0003-05 Ceramic oscillator 3.58 MHz (K)
c29 CC45CHIH120J c 12pF 5% L15 L40-1001-01 Ferri-incuctor  10uH
C30 CC45CHIH020C c 2pF +0.25pF L16 L40-4791-01 Ferri-inductor 4.7uH
C31 CC45THIHO60D c 6pF +0.5pF L7 L40-1001-01 Ferri-inductor 10uH
c32 CC45CHIHO10C c 1pF +0.25pF
c33 CC45CHIHO80D c 8pF +0.5pF X1 L77-0860-05 Crystal 42.6MHz
Cc34 CC45CHIH0O30C c 3pF +0.25pF X2 L77-0861-05 Crystal 46.1666MHz
C35 CCA45CHIHOE0C c BpF +0.25pF X3 L77-0862-05 Crystal 10. 240MHz
C36 CC45CHIHO30C C 3pF +0.25pF
c37 CS15E1EIRSM T 1.5uF - 26V VR1 R12-2408-05 Trim. pot 5kQ
c38 €90-0831-05 E 33uF 10V VR2 R12-3422-05 Trim. pot 20k
Cc39 €90-0830-05 E 10uF 16V VR3 R12-2408-05 Trim. pot 5k (K)
C40 CK45FIH 1032 c 0.014F +80,—20%
c41 CC45THIHO80D c 8pF +0.5pF R56 R90-0527-05 Resistor block 470k x 10
C42 CC45THIHO10C [of 1pF +0.25pF — R92-0150-05 Short jumper
c43 CK45FIH 1032 c 0.01uF +80,—20%
caa CC45CHIHO50C c 5pF +0.25pF - $29-1416-05 Rotary switch TX OFF SET (K)
ca5 CCA45THIHOB0D o 8pF +0.5pF - $29-1417-05 Rotary switch TX OFF SET (W) (T)
ca6 CC45THIHO10C C 1pF +0.25pF
c47 CK45BIH102K C 0.001uF  +10% S1 $40-1401-05 Push switch BUSY
c48 CC45CHIH330J c 33pF +5% s2 S40-1401-05 Push switch TONE (K} (T)
(oL} CED4W1A330Q E 33uF 10V s2 $40-1402-05 Push switch TONE (W)
Cs50 CS15E1VORIM T 0.1uF 35V S3 S40-1401-05 Push switch REVERSE
C51.52 | CK45BIH102K c 0.001uF  +10%
C53 CS15EIVORIM T 0.1uF 35V
cs4 CK45BIH102K C 0.0014F  +10% PLL UNIT {(X50-1710-XX) XX: 10(K), 51(T), 61(W)
C55.56 |CE0AW1A470Q E 47uF 10V
c57 CEO4W1E4R7Q E 4.7uF 25V €179 | CCA5CH1H100D |C 10pF +0.5pF
c58 CE04W1C100Q  |E 104F 18V c2 CC45CH1H220J 1 C 22pF 5%
C59,60 |CS15E1VORTM T 0.1uF 35V c3 CC45CH1HO30C | C 3pF +0.25pF
c61 CE04W1C470Q E 474F 16V ¢4 CC4BCH1H2204 | C 22pF +6%
c62 C91-0462-05 Cap. 0.0047uF cs CC45TH1HOBOD | C 8pF +0.5pF
c6é3 CE04W1C100Q E 10uF 16V cé CK45F1H1032 c 0.014F  +80.,—20%
c64 CC45CHIH330J c 33pF +5% c7 CC45CH1HO70D | C 7pF +0.5pF
c65 CC45SLIH121J c 120pF +5% cs CC45CH1H180J | C 18pF  #5%
C66 CS15E1VR33M T 033uF 35V co CC45CH1HO30C | C 3pF +0.25pF
ce7 CS1BE1E100M [T 104F 25v c10 CC45CH1H120) | C 12pF  £5%
ces CS15E1VRATM T 0.474F 35V €11 CC45CH1H2200 | C 22pF  #5%
ces CS15E1C4RTM T 47uF 16V c12 CC45TH1HO50C | C 5pF +0.25pF
c70 CK45BIH102K c 0.0014F  +10% ci3 CK45F1H103Z c 0.01uF  +80,—20%
c7 CS1SEIVRATM [T 0.474F 35V C14~16) CC45CH1HOS0C | C SpF  £0.25pF
c72 CKABB1H102K c 0.0014F C17.18 | CC45CH1HO30C | C 3pF +0.25pF
c73 CK45B1H102K C 0.001uF (K) c19 CC45SL1H101J c 100pF  +5%
c74 CC45CH1H150J [C 15pF €20 €90-0246-05 c 001uF  +10%
€75.76 |CK45B1H102K c 0.0014F €21 €90-0833-05 £ 33uF 18V
c77 CS15E1CIRSM | T 1.6uF 16V c22 CS15E1A150M | T 15F 10V
c23 €90-0832-05 E 47uF 10V
TC1.2 €05-0303-05 Ceramic trimmer 20pF C24 CK45F1H103Z c 0.01uF  +80,—20%
C25 €90-0821-05° Cap. 47uF  3.15V Non polar
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PARTS LIST

Ref. No. Parts No. Description mF:l_(s Ref. No. Parts No. Description mRaerl-(s
C26.27 CC45CH1H330J C 33pF +5% L13 L78-0004-05 Ceramic oscillator 397kHz
c28 CQ92M1H472K. ML 0.0047uF +10% L14 L78-0003-05 Ceramic oscillator 3.58MHz (K)
c29 CC45CH1H 120 c 12pF +5% L15 L40-1001-01 Ferri-inductor 10uH
€30 CC4BCH1HO020C | C 2pF +0.25pF L16 L40-4791-01 Ferri-inductor 4.7uH
C31 CC45TH1HO60D | C 6pF +0.5pF L17 L40-1001-01 Ferri-inductor 10¢H
C32 CC45CH1HO10C | C 1pF +0.25pF
€33 CC45CH1HO80D | C 8pF +0.5pF X1 L77-0860-05 Crystal 42.6MHz
C34 CC45CH1HO30C | C 3pF +0.25pF x2 L77-0861-05 Crystal 46.1666MHz
c35 CC45CHTHO50C | C 5pF +0.25pF X3 L77-0862-05 Crystal 10.240MHz
c36 CC45CH1HO30C | cC 3pF +-0.25pF
c37 CS15E1E1R5M T 15‘”; 25V R56 R90-0527-05 Resistor block 470k2 X 10
c38 €90-0831-05 E 33uF 10V
c39 £90-0830-05 E 104F 16V VR1 R12-2408-05 Trim. pot. 5kQ
c40 CK45F1H103Z c 0.014F  +80,~20% VR2 R12-3422-05 Trim. pot. 20k
ca1 CCA5TH1HOS0D | ¢ 8oF +0.5pF VR3 R12-2408-05 Trim. pot. 5k (K)
ca2 CC45TH1HOI0C | C 1pF +0-28pF $29-1416-05 Rotary switch TX OFFSET (K)
€43 CK45F1H1032 ¢ 0014F  +80.—20% $29-1417-05 Rota ; switch TX OFFSET (T) (W)
cas CC45CH1HOS0C | C SpF +0.250F S1 $40-1401-05 Pushns/witch BUSY
c4s CC45TH1HOBOD | C 8pF +0.5pF s2 $40-1401-05 Push switch TONE (K) (T)
c48 CC4STH1HOTOC ¢ 1pF +0.25pF s2 $40-1402-05 Push switch TONE (W)
ca7 CK45B1H102K ¢ 0.0014F  £10% s3 $40-1401-05 Push switch REVERSE
ca8 CC45CH1H3304 c 33pF +5%
c49 CEO4W1A330M E 33uF 10V
C50 CS156E1VORTM T 0.1uF 35v DISPLAY UNIT (x54_1480_10)
C51,562 | CK45B1H102K C 0.001uF  +10%
C53 CS15E1VOR1IM T 0.1uF 35V - B11-0408-05 LCD reflector 7
cs54 CK45B1H102K c 0.001uF +10% - B30-0815-05 Pilot lamp 12.6V 30mA %
C55.56 | CEO4W1A470M E 47uF 10V
cs7 CEO4W1E4R7TM | E 47uF 25V g; gg;'ggjf'g: Elamti”al‘et‘,’ Capic;“’F' o'?gé“F
-4 - ectro Ic : o
cs8 CEO4W1C100M E 10uF 16V c3 ¢81.0464.05 c Y 0.0WF#
C59,60 | CS15E1VORTM T 0.1uF 35V ca CK45B1H102K ¢ 1000pF % 10%
C61 CEQ4W1C470M £ 47uF 16V cs C91-0464-05 c 0.014F
C62 C91-0462-05 Cap. 0.0047uF cé CK45B1H102K c 1000pF +10%
cé3 CE04W1C100M E 10uF 16V
ce4 CC45CH1H330J | C 33pF 5% - E29-0415-15 LCD connector *
C65 CC45SL1H121J c 120pF  +5% :
C66 CS15E1VR33M T 0.33uF 35V - FO7-0831-04 LCD case %
c67 CS15E1A100M T 10uF 10V
C68 CS15E1VR4ATM T 047uF 35V - N09-0627-05 Round screw X3 2.6 x5. 2
c69 €90-0482-05 E 4.7uF 25v — N19-0619-04 Insulating washer ¥
c70 CK45B1H102K c 0.001uF +10%
c71 CS15E1VR47M T 0.47uF 35V
c72 CK45B1H102K c 0.001xF  +10%
c73 CK45B1H102K c 0.0014F  +10%(K)
c74 CC45CH1H150J c 16pF +5%
C75.76 | CK45B1H102K c 0.0014F +10%
c77 CS15E1CT1REM T 1.5uF 16V
c78 €90-0482-05 E 4.7uF 25V
c80 CK4581H102K c » 0001xF  +10%
TC1.2 C05-0303-05 Ceramic trimmer 20pF
F10-1246-14 PLL shield plate
F11-0765-04 VCO shield case
L1 133-0605-05 Choke coil 0.47uH
L2 1.34-0890-05 Tuning coil
L3 L33-0605-05 Choke coil 0.47uH
L4 134-0890-05 Tuning coil
L5 L40-1501-03 Ferri-inductor 15uH
L6 L40-1092-01 Ferri-inductor 1uH
L7 L32-0625-05 VCO coil
L8 L40-1092-01 Ferri-inductor 1uH
L9.10 L34-0890-05 Tuning coit
L11 L40-1021-03 Ferri-inductor 1mH
L12 L.79-0458-05 Spurious filter AFL13F3500B1
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TR-2400
PACKING

Accessories
Parts Name Parts No. Q'ty
Cap J42-0424-04 1
) Hand strap ass'y J69-0301-03 1
Operating manual MIC plug E12-0001-05 1
STBY plug E12-0401-05 1
Earphone T18-0051-05 1

(B50-2688-10)(K)
(B50-2690-10}(W)
{B50-2691-10)T)
Packing fixture (B)
(H10-2531-04)
Warranty card

(B46-0058-10)(K)

Protective cover

(H20-1416-03)
Packing fixture {A) ‘ ‘ L
{H10-2530-02) ( i& =
ﬁ O

Ni-Cd cell pack
{(W09-0306-05}

(H01-2656-03)}(K)(W)
(H01-2657-03)T)

20

Accessory bag
(H25-0049-03)

| Helical antenna
/_\ (T90-0311-05)

Cushion
(H10-2533-04)

Charger
(W08-0307-15)(K)
(W09-0308-05){W)
(W09-0309-05)(T)

Fig. 18



STEPS

1.
2.

3.

Remove rear case screws.
Remove battery compart-
ment screws.

Separate front and rear
case halves.

DISASSEMBLY

37

2
o

Parts No.

Description

QUWONOOLWN—|C

-

s
-

12

13
14

15

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31

32
33
34
35
36
37

38
39
40
41
a2
43
44
45
46

471
48

49
50
51
52

K29-0730-04
G01-0810-04
£04-0251-05
E23-0513-05
R05-3409-15

R05-4403-05
J19-1331-03

E31-2047-05
$29-1416-05
$29-1417-05
A21-0731-14
A21-0734-14
A21-0735-14
X44-1330-XX

Frame

P.T.T lever

Coil spring

BNC Receptacie
Grounding lug

Variable resistor {AF VOL)
Variable resistor (SQ)
Battery case

Cable with plug (Battery)
Rotary switch (K type)
Rotary switch (W, T type)
Ornamentai panel (K type}
Ornamental panel (W type)
Ornamental panel (T type)}
TX.RX unit

or X44-1420-XX

A02-0607-02
$59-0402-05

Case (Front)
Key board ass'y (K type)

or $59-0404-05

$59-0403-05 |

Key board ass’y (W, T type)

or §569-0405-05

T07-0206-05
G13-0625-04
791.0312-05
G13-0626-04
B10-0626-04
X54-1480-10
B42-1679-14

F15.0628-04

F20-0513-04

X50-1640-XX,

X50-1660-XX or

X50-1710-XX
B03-0514-04
K27-0411-04
K23-0730-04
K23-0731-04
A53-0301-03
A02-0608-02
B40-2494-14
B40-2496-04
B40-2497-04
J69-0302-04
G13-0627-04
NO8-0504-04
J32-0742-04
J32-0743-04
B43-0631-14
B43-0634-04

G02-0514-24
J32-0740-04
J32-0741-04
N30-3025-45
N30-3008-45

G02-0527-04
F15-0629-04
F15-0630-04
J42-0424-04

F10-1267-04

Speaker

Sponge A

Condenser microphone
Sponge B

Front glass

Display unit

Name plate (LCD)
Shadow mask
Insulating sheet

PLL unit

Switch mask

Push knob

Knob A

Knob B

Cover ass'y

Case {Rear)

Name plate (K type)
Name plate (W type)}
Name plate (T type)
Both-side adhesive sheet
Sponge C
Ornamental screw
Boss C

Boss D

Badge (K, W type)
Badge (T type)
Mylar tape

Earth spring

Boss A

Boss B

Screw 3 X 25

Screw 3 X8
Both-side adhesive sheet

Earth spring (B)
Jack mask (A)
Jack mask (B)
Cap for DC jack
tape

magnetic shield
Double faced tape
Tape

Install the case
after separating *

C72and C38 each other.

TR-2400

Keep the Harness B away from the
hatched part as shown in the figure
when installing the PLL unit.

Black lead from shieid plate
should be located as shown
above.
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TR-2400

uPD651C-017 Terminal function (PLL unit X50-1660-XX, Q18)

Pin No. Tﬁ:n;r;al é?::;l %ln‘gr‘::lt Description Pulse
1 CcL1 Clock signal 397 kHz
2 PCO o i at 145000 MHz _H
3 PC1 O X100 program data output : H
4 PC2 0O | L
5 PC3 o : L
6 INT o H at transmit and receive, L at BACK UP ON
7 RES [©] H for a moment at power ON with BACK UP OFF, Normally L
8 PDO o " at 145000 MHz L
9 PD1 O X10 program data output , L
10 PD2 o) : L
11 PD3 O ; L
12 PEQ O y at 145000 MHz L
13 PE1 ©) X1 program data output ; L
14 PE2 o) : L
15 PE3 o) ‘ L
16 PFO ¢] BCD display output O
17 PF1 O Pulse output at receive [e)
18 PF2 O Only one cycle pulse output at transmit o]
19 PF3 O O
20 TEST O DC 5V
21 Vce ®] DC 5V
22 PGO O © 2nd line 4-5-6-MS €]
23 PG1 ¢} .  1Istline 1-2-3-C O
24 PG2 0 Key board line output | 4thlinev.0-a-M 0
25 PG3 0 © 3rdline 7-8-9-MR O
26 PHO O [¢]
i; :’,:; g Digital dispiay output g
29 PH3 O O
30 PIO O Key lock, Reverse, Squeich OPEN/BUSY output O
31 Pl1 O Repeater common output O
32 P12 ¢] MR indication at H
e 1] ko o) e
35 PA2 O H at receive, L at transmit
36 PA3 O Hat squelch ON, L at scan stop
37 PBO @] Key board column input  1-4-7-v i Repeater @ input. reverse input
38 PB1 O 2-5-8-0 ‘ Repeater © input. key lock input
39 P82 O 3-6-9-a i
40 P83 0 C-MS-MR-M { Repeater M input
41 Vss GND .
42 CLO Clock signal 397 kHz
Key board ass’y ($59-0402-05) ,
Key board ass'y .., v, suure name piae
($59-0403-05) (S59-0404-05) Y °
TTO Tj‘ T20 Tfo Tj' T??o (859 _0405_05) :Tn 'rjo T31 Ta0
Y10 Y10~
ENEEARLTRES SN
O] ® ®| ©
Y2 o
EPHRARETEEN
@ © ®| ®
Y3 0—
NIRRT
® ®| ®
Y4 0—
A LTV
® ®
NEO
o™ o—
PTT STOP OFF ON
TX LAMP
F P
P2 o
L1o— . Lt
Fig. 16
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RX Section

LEVEL DIAGRAM

- RF i | 131 IF ; 2nd IF, AF
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1201~ \
——50mW
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104
TX section

146.000MHz
1.7W

TEST EQUIPMENT REQUIRED

1. RFVTVM
O Input impedance:
O Voltage range:

Fig. 19

Measurement conditions
1. c
—_—
C=0.01 uF (1 uF for AF circuit)
2.f=145.950 MHz
Mod. =1 kHz, Dev. =5 kHz
AG f=1kHz
3. Output=50 mW/80Q

TR-2400

Test Equipment

1. SSG: MG518A (Anritsu)

2. AG: AG-201 (Trio)

3. AF voitmeter: VT-106 (Trio)

4. RF voltmeter: ML6SA {Anritsu)

—6 dB 12 dB -3 dB 8dB —86.5dB 7 dB
E
A o1 /B rp/ozc/D /03 /F
- F‘“‘?I
- F {
ANT L™ {
Ot
b 4 g
I ”m ”
22 dB 85 dB 116 dB
G H t
X ) 4
[ CT%)
7 —

ADJUSTMENT

1MQ min., 20pF max.
10 mVto 300V

7. Audio Voltmeter
O Frequency range:
O Input impedance:
O Voltage range:

8. AF Oscillator
O Frequency range:

Measurement conditions
1. f=146.000 MHz
2. Output=1.7 W

50Hz to 10kHz
More than 1 MQ
3 mVto 30V

300 Hz to b kHz

O Frequency range: 200 MHz min.
2. Power Meter
O Impedance: 50Q
O Measuring range: 5W
150 MHz min.

O Frequency range:

3. DC Power Supply
O Voltage:
o Current:

4. Linear Detector

5. Directional Coupler

Variable from 6V to 12V
1 A min.

6. Oscilloscope
With horizontal input terminal and high sensitivity.

O Qutput: 05mVio 1V
9. Frequency Counter
O Minimum input sensitivity: About 50mV
150 MHz min.

O Frequency range:
S$SG (Standard Signal Generator)
O Capable of covering 144~148 MHz
O Capable of Frequency modulation.

10.

11. DVM (Digital Voltmeter).

12. Audio Dummy Load.

O 8Q, bW (approx.)
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ADJUSTMENT

BEFORE ADJUSTMENT

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

Alignment tools

(1) When adjusting the trimmers or coils, use a non-
inductive alignment tool made of delrin plastic, nylon, or
ceramic material.

(2) This transceiver uses miniature semi-fixed variable
resistors. Use a flat blade screwdriver which correctly
matches the part to be adjusted.

Power connector polarity

1 8.6V DC

Fig. 20

After removing 4 retain-
ing screws, the key
board ass’y can be

Case cover ass’y

%—’Case B retaining screw

(N30-3008-45x 2)

Case B

These screws afix case A and B.
(N30-3025-45x 2)

Fig. 21

24

When using an external power supply, remove the
batteries and short the connector as shown above.

Operation on External Power

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

RECEIVER UNIT INSPECTION AND
ADJUSTMENT

Before inspection or adjustment, set the TX switch to the
STOP position. Use an RF FUSE between the SSG output
and transceiver input. The fuse will protect the generator
against accidental transmitter damage.

* The SSG output level as indicated is open circuit voltage.

1. Control and Switch Settings

Power Switch ON

TX OFFSET Switch BU OFF
Squelch Control Minimum
BUSY/OPEN Switch BUSY

S. TONE switch OFF
REV/NORM Switch NORM

2. Checking the Micro Processor
1} Power voltage

Check the following using a DVM.

a. Voltage of 4.7 ~5.2V should be present at Q25 pin
21 (X50-1640-XX) or Q18 (X50-1660-XX, X50-
1710-XX) on the PLL unit.

b. Voltage of 5~5.5 V should be present at C2 (+} on
the indicator unit.

c. With the PTT switch depressed, 9.6V should be
present at the TB line on the PLL unit.

2) Turn the power switch ON and check that the indicator

displays 5.000.

3) Key Board frequency entry.

a. 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 indicate.

b. The 2nd digit (100 kHz) and 3rd digit { 10 kHz) should
indicate as entered by the numeral keys.

c. The 4th digit (1 kHz) should be O whenthe O, 1,2, 3
or 4 key is depressed, and should be 5 when the 5, 6,
7.8 or 9 Key is depressed.

d. The indicator should display 5.000 when the “C" key
is depressed.

e. The frequency display should advance 5 kHz each
time the "A” key is depressed. The display should
continuously advance when this key is kept
depressed.

* QOver-range: The display should repeat between
3.900 and 8.495 (K type only).

f. The indicator should count down the frequency as
above when the “v” key is depressed.

g. With a given frequency displayed, press the M1~0
keys in order to check the memory function. The "«
MR flag should appear at the conclusion of @ memory
input.
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ADJUSTMENT

stored in
the "MR”

memory should be
and 1~0O keys are

h. The frequencies
displayed when
pressed.

* The frequency is displayed following the channel
number. By pressing the "MR" key. the frequency
display goes off and a channel number appears
for about a second.

i, The memories should be scanned when the "MS”
key is pressed.

* \When the ~"MS" key is pressed. MS can only be

released by the "STOP” key. In the MS mode, key

input is not possible

|. No key inputs are possible when the F. LOCK switch
is ON

PLL Unit Adjustment

PLL IF Adjustment

a. Set the frequency to 6.000 (5.000 for W, T type) and
connect an RF VTVM to TP1

b. Adjust L3 (X50-1640-XX) or L2 (X50-1660-XX,
X50-1710-XX) and L9 for maximum meter reading

¢. Transmit and adjust L4 for maximum reading.

Setting of PLL Voltage

a. Set the frequency to 4.000 and connect a digital
voltmeter to TP2.
Adjust L7 for 1.5V
Next, set the frequency to 7.995 and check that
voltage is less than 4.5 V

d. Transmit and check that the voltage between the
frequencies 4.000 to 7.995 is between 1~45V

Frequency adjustment

a. Set the frequency to 6.000 and connect a frequency
counter to TP3

b. Adjust TC1 for 135.300 MHz.

¢ Transmit and adjust TC2 for 146 000 MHz

Adjustment of Backup Circuit (X50-1640-XX)

a Set the TX OFFSET switch to the "S" position and
connect a digital voltmeter to the Q25 pin 21.

b. With the power switch set to OFF, adjust VR3 for 4.7
Y

Transmitter Unit Adjustment

a. Set the frequency to 146.000 MHz and connect a
power meter to the antenna

b With the transceiver in transmit mode, adjust L11
(X50-1640-XX) or L10 (X50-1660-XX; X50-1710-
XX) in the PLL unit and L23 and TC2 in the TX-RX
unit for maximum DC current consumption.

c. Adjust TC1 and TC3 observing both the power meter
and current consumption. Obtain maximum power
output for minimum current.

The power should be more than 1.5W within the
band

6.

Modulator Adjustment

a Connect a linear detector to the unit

b. Set the frequency to 146.000 MHz and apply 35 mV
at 1 kHz from the AG output through a 10uF/16V
capacitor to the MIC terminal.

Transmit and adjust VR1 (X50-1640-XX) or VR2

(X60-1660-XX, X50-1710-XX) in the PLL unit for 4.5

kHz

* Connect a capacitor of 10 uF/16V between the
MIC terminal and the AG output.

c. Decrease the AG output to 3.5 mV and adjust VR1
(X50-1640-XX) or VR2 (X50-1660-XX, X50-1710-
XX) in the PLL unit for 3.5kHz deviation.

d. Increase the AG output back to 35mV and check that
deviation still indicates 4.5 kHz.

* Set the frequency to 144 000 MHz and 147 995
MHz and check that the maximum deviation is
within 5 kHz.

e. Disconnect the AG and press the “C” key in transmit

Adjust VR4 (X50-1640-XX) or VR3 (X50-

the PLL for 3 kHz

mode.
1660-XX, X50-1710-XX) in
deviation (K type only).

f Vary the power supply voltage between 8.1~ 115V,
and check with the linear detector for abnormal oscil-
lations

RX Unit Adjustment

a. Connect the SSG (DEV: 5 kHz, MOD: 1 kHz) to the
antenna terminal and a dummy load (8 ohms) to the
EAR phone terminal.
Connect an AF VTVM and oscilloscope across the
audio output

b Receive a signal at 145.980 MHz and connect an RF
VTVM to TP3 in the TX-RX unit. Set the SSG output
to about 10 dB (2uV) and adjust L1, L2, L4, Lb, L6,
L7 and L8 for maximum

¢ Reduce the SSG outputto —6 dB (.25uV) and adjust
L1 and L2 for maximum AF output.

d. Check that the S/N ratio in-band is better than 28 dB
at 1 uV input.

e With the transceiver set to an empty channel, adjust
the squelch control to 9 o'clock and adjust VR1 for
noise threshold
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PARTS LAYOUT/ REF. DATA

PLL UNIT PLL UNIT
(X50-1640-XX) (X50-1710-XX)
( X50-1660-XX)
BACK UP © A\ ©
AN
VR3
025 | KTngY) a8 5
z
5
VR4 z .m
@
z >
(s}
e
213 214
Te2 oo T8 oD
el ® A Q]
TC1 TC2 TC1 TC2
3
L7 L9 L L7 LS LZ
3 SR S -
6 Lo DEV
MIC GAIN () MIC GAIN
VR1 @ V.RZ , .
oTP3 OoT8  Vr2 oTP3 OT8  vri
\ — \ —
Fig. 22 Parts layout
10 - T - -
| - T T
‘ : 7T anregr T T TTTITT
! i R OUTPUTL | o

i Nl EUUS N S
| CARRIER FREQ.:

bdpad

0dB=0

—_—

OQUTPUT RESPONSE IN dB
' '

1T mMoD. FREQ.:
“-1 -+t MOD. DEPTH:
63 V/8 Q -

"145.50 MHz |
1 kHz T
5 kHz .

L NN

ANTENNA INPUT

VOLTAGE N pVv

Fig. 23 Signal-to-noise ratio and
output level vs antenna input

DC CURRENT IN A

-

L6
L7
@)res
)
-8 TC(
123 so @ree
VR1
(W.ToNLY) |23
VR2
TX-RX UNIT
(X44-1330-XX) J

QUTPUT POWER IN W

|
|
L

N ;

TR-2400

5L| L2 L4 LS i C

L6

o
TP3 sq

)

VR1

VR2
TX-RX UNIT

(W.T ONLY)

(X44-1420-XX)

L7

©
)

@)rcs

TC|

(ONE

L23

i

[
b4k

6 7 8 9 10

SOURCE VOLTAGE IN V

Fig. 24 Source voltage vs current drain and
output power

CARRIER FREQ.
RF POWER:
SCAN WIDTH:
BAND WIDTH:
SCAN TIME:
VIDEO FILTER:

: 145.00 MHz

1.5W

5 MHz/DIV
100 kHz
0.1 SEC
10 kHz

Fig. 25 (a) An example of adjacent spurious

CARRIER FREQ.:
RF POWER:
SCAN WIDTH:
BAND WIDTH:
SCAN TIME:
VIDEO FILTER:

145.00 MHz
1.5W

100 MHz/DIV
100 kHz

10 SEC

100 Hz

Fig. 25 (b) Anexample of harmonics spurious
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Voltage measure condition. TR" 2400

Power supply voltage: 9.6V
SC AG 00BXXXX~010XKX  Feaus v
Frequency: 145.000 MHz
: justing poi (K type) from S/N 006 ~010 . - : /
e Signal line === = = OSC & Control line B line . Adjusting point Yp Receive section: no input signal. squeich on.
Transmitter section: 50Q Load
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SCHEMATIC DIAGRAM (K type) from S/N 011XXXX~ 108XXXX
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TR_24OO Voltage measure condition.
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ST-1 SCHEMATIC DIAGRAM
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BC-5/ST-1

BC-5 DC-DC CHARGER ST-1

SPECIFICATIONS

Input:

Output:

Operating input voltage:
Charging characteristic:

13.8vV DC

11.6V DC, 250 mA

13.8V DC + 15%

The Ni-Cd Pack (8 "AA" type
cells in series) can be charged
over 70% within 2 hours at 25°
+3°C.

0°C to +45°C

Less than 13W at 13.8V DC.
input, 250 mA load.
Approximately 350g (0.77 Ibs.)

Application:

Operating termperature:
Power consumption:

Weight: . .
Dimensions:

Weight:

BC-5 PC BOARD

Charging current:
Operating temperature:
Power requirement:

BASE STAND
SPECIFICATIONS

TR-2400

Nickel cadmium (Ni-Cd) battery
charger

400 mA

0°C to +45°C

120V AC 60 Hz, 220V, 240V AC
50/60 Hz

-There are three versions of the

BC-5 SCHEMATIC DIAGRAM

N “~i\D6 TR3
130V cs 474]0V TRS
DS D1
4.8msec TR4 3 D2
Ro 47 2w Q © D34
—— -y DS
C = is D6
. sl ey 13 P.I
2 o2 |3 ZF 17 3
8 | 12 8| 3
~ 8 L |ad® 1= 3
° + 23 TRs o %
€310 16V =
C1 470 16V 2
1Ry ,,, <| o
—D— o D4 VR-1 ge 200 3
01 " 2K &7
R2 200

VW\~

N 2
TH.FUSE| 1 2w
o
1 \ Sy
s
o
<
©)
(&)

OUTPUT

@E@%EHHID::S

F1
1A

4.8msec

C2,4 : Non polar type
The waves are measured W/O load.

13.8v

e INPUT ®

'RDIEB

. 10D-1
.RD4.7EB
.RD3.3EB2
.SLP131B

. P873G35

-380

TR1,2,4 1 25D526(0)
or 2SD313(F)
.2SD47
.25D536

—+

DC13.8v

ST-1, a 120V, a 220V and a
240V line model.

Each model is preset to the line
voltage of the destination.

Wide 122 mm (4-13/16")
High 82 mm (3-1/4")
Deep 177 mm (7")
1 kg (2.2 Ibs.)
2SC536
2SD313(F)
N
SO,
CE
B
2SD471
B
EC

< Adjustment of BC-5>

BC-S 4
N w
52 o 2
[ oo H o
) o vV o
= < >
g 318 037 Ra
= o N TN

Moving coil type
DC voltmeter accuracy +0.5%

Adjust VR-1 to obtain 12.1V DC output
with 13.8V DC input.

Use a moving coil type DC voltmeter,
not a digital voltmeter for measuring.
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TR-2400

ST-1,BC-5,PB-24,SC-3 PARTS LIST

38

Ref. No. Parts No. Description mF:I-(s Ref. No. Parts No. Description mF;erI(s
ST-1 (BASE STAND) (K, T, W, X) BC-5(K,T,W,X)
- A01-0770-23 Case (lower) (K) ¥
- A02-0610-08 Case w
- A01-0771-13 Case (lower) (T) (W) (X) Y
- A02-0609-01 Case (upper) 4 C3 C91-0468-05. Metalized film cap. 3.3 uF 100V i
- A53-0303-04 Stopper (model name) (K) (W) (X) 4 - E30-1663-03 Input cord with plug w
- A53-0304-04 Stopper (model name) (T) ¥ - E30-1664-03 Output cord with plug "
- B41-0614-04 Warning plate il F2 F09-0407-08 Thermal fuse 98°C 125V 3A %
- B46-0058-10 Warranty card (K)
- B50-2714-00 Operating manual hid - H01-2670-08 Carton (inside) (K) (W) (X) w
- H01-2671-08 Carton (inside) (T) w
- E04-0152-05 UHF type receptacle
- E06-0453-05 4P Mic jack - L19-0322-08 Transformer x4
- E30-0181-05 AC cord (K)
- E30-0185-05 AC cord (X) - N09-0621-08 Screw x 2 3 x42mm %
- E30-0585-05 AC cord (W) - N10-2030-45 Nut x 2
- E30-0602-05 AC cord (T) - W02-0314-08 Charge module #
- E30-1659-05 Mic plug cord %
- E30-1660-05 BNC cord ass’y Y Charge Module(W02-0314-08)
- E30-1661-08 DC plug cord ve
D1 V11-4474-06 Zenner diode RD11EB w
- HO1-2668-03 Carton (inside) (K) (W) (X) % D2 V11-0159-05 Diode 10D-1
— HO1-2669-03 Carton (inside) (T) ¥ D3.4 V11-4473-96 Zenerdiode RD4.7EB 44
- H12-0468-03 Cushion v D5 V99-7770-26 Zenner diode RD3.3EB2 s
- H25-0079-04 Protective bag 200 x 200 D6 V11-6174-16 LED SLP-131B w
- H25-0106-04 Protective bag 250 x 350 P.l V11-7774-26 Opto-isolator P873G35-380 w
- J02-0069-05 Foot x 4 TR1.2.4 V04-0526-30 Tr 2SD526(0) or
_ J41-0006-00 Cord bush AC (K) V04-0313-16 2SD313(F)
- J41-0024-15 Cord bush AC (T) (W) (X) TR3 V04-0471-00 Tr 2SD471
- J41-0038-05 Cord bush Coax. Cable TRS V03-0339-05 Tr 2SC536 RA
- 42- - Cord bush MIC, DC
J42-0418-08 Y PB-24
T L01-8021-08 Transformer (K) * - E31-2046-05 Cable with connector %
T L01-8032-08 Transformer (W) * for W09-0306-05
™ L01-8042-08 Transformer (T) (X) - E03-0203-05 DC jack for charging cord ass'y
) — E30-1658-04 Charging cord ass'y w
S1 S36-1402-05 Power switch hid
- W09-0306-05 Ni-Cd battery unit
D101 V11-7273-86 LED PG5532K v
D102 | V11-7272-36 LED PR5532K SC-3(T.W.X)
- WO02-0313-08 Charge unit e - J19-1333-03 Clip e
- J32-0742-04 Boss C (BAND)
Charge Unit (W02-0312-08) (Block A) - J32-0743-04 Boss D (BAND)
- J32-0744-04 Clip boss x 2 A
- F05-5016-05 Fuse 0.5A x 2 (slow blow)
- J13-0406-08 Fuse holder pid
L1~4 L33-0601-05 Choke coil 2.2mH
Qi1 V04-0526-30 Tr 2SD526(0)
Q2.3 V01-1015-06 Tr 2SA1015(Y)
D1~4 V11-0159-05 Diode 10D-1
PB-24 Ni-Cd Rechargeable Battery
Charge Unit (W02-0312-08) (Block B)
] SPECIFICATIONS
D1 V11-0076-05 Diode 1S1555
D2 V11-4103-60 Diode XZ-051(Sub. of WZ-051) Voltage: 9.6V
D3~5 | V11-0076-05 Diode 151555 ﬁapaCIlt‘/ih 450 mAh/90 mA
ormal charge: 45 mA X 15 hrs.
a1 zg?-?me-og ;ET 23?31(57\)) Continuous charge: 9 mA ~ 22.5 mA
Q2 -1015-0 T' 25C488 (8] Nominal discharge: 90 mA
a3 Vv03-0093-05 le o 50000 N Maximum continuous discharge: 900 mA
a4 W02-0312-05 oduls Minimum pack voltage for charging: 8.4V
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PLL UNIT X50-1710-10

A product of

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

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street. Comoton. Califormia. 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
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