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TH-235A/E/234
DESTINATION LIST

Model Desti- | Destination Unit Operation Frequency | Specification Step {1750Hz{ Battery
Name nation No. Range (MHz) Frequency (kHz) | Tone
Mark Range (MHz)
X RX X RX
TH-235A | K USA X57-5260-11 | 144~148 | 136~174 | 144~148 | 144~148 | 5 X 7.2V NiCd
TH-235A | K2 USA X57-5260-11 | 144~148 | 136~174 | 144~-148 | 144~148 | 5 X
TH-235E | T UK X57-5260-51 | 144~146 | 144~146 | 144~146 | 144~146 | 125 | O 7.2V NiCd
TH-235E | E italy, Germany | X57-5260-51 | 144~146 | 144-146 | 144-146 | 144~146 | 125 | O 7.2V NiCd
TH-235E | E3 Spain, Holland, | X57-5260-51 | 144~146 | 144~146 | 144-146 | 144~146 | 125 | O 7.2V NiCd
Belgium, France
TH-235E | E4 Spain X57-5260-51 | 144~146 | 144~146 | 144~146 | 144~146 | 125 | O 12V NiCd
TH-235A | M Asia X57-5260-21 | 136~174 | 136~174 | 144~148 | 144-148 | 125 | X 7.2V NiCd
TH-235A | M2 Latin America | X57-5260-21 | 136~174 | 136~174 | 144~148 | 144-148| 125| X 7.2V NiCd
TH-235A | M3 Latin America X57-5260-21 | 136~174 | 136~174 | 144~148 | 144-148 | 12.5 X 12V NiCd
TH-235A | A Asia, Thailand | X57-5260-21 | 136~174 | 136~174 | 144~148 | 144~148 | 12.5 X Mn Case
TH-234 A Indonesia X57-5260-21 | 136~174 | 136~174 | 144~148 | 144~148 | 125 X Mn Case




TH-235A/E/234
DISASSEMBLY FOR REPAIR

Removing the case.

1. Remove the three long screws ( €@ ) of the rear case. Then, 3. Remove the Chassis board while raising it in the direc-
remove the two knobs (@), and remove the rubber panel tion of the arrow (@ ).
{ @ ) while taking care not to give scar on it. Remove the The knob (@) is removed at the same time.
rear case in the direction of the arrow. Remove the cap The RF board can be removed from the chassis ( @® ) by
(@) too. removing the four screws (@) and the soldering (@ ).

TX-RX u& I \

(CONT)
(>

2. Remove the holder { @ ) by lifting it up in the slanting
upward direction while taking care not to bend the battery
terminal { @ ).

4. Turn over the chassis board in the direction of the arrow
(®).
The Control board can be removed from the chassis
(@) by loosening the hexagon nut (® ) and remov-
ing the screw (@ ).




TH-235A/E/234
CIRCUIT DESCRIPTION

FREQUENCY CONFIGURATION

The frequency configuration is shown in Figure 1 and Table 1.

450kHz
CF
ANT 144,000 to 147,995 Mz
144.000 to 14(5.'995 b(ATHé; 38-95FMHZ l’ .| Dobule superheterodyne system
. 1st MIX MC sP i
R:;:gg“g First IF frequency 38.85MHz
ANT SW RF AMP [—{ MIX, IF, DET {—= AF AMP —-I | | Second IF frequency 450kHz
T'i';:?,;‘;‘}"g Direct conversion oscillating amplification system
Modulation : .
Variable reactance phase modulation
182.850 to 2 96,845 MHz) 38.4MHz system P
, M, A, 234 . . .
182.850 to 184.846MHz Table 1 Basic configuration
(T.E) MIC
PA AMP TX AMP PLLVCO feo MIC ¢—q
144.000 to 147,995 MHz
(K,M.A,Zadc)
144.000 to 145.995 M 'z) == 12.6MHz
Fig. 1 Frequency configuration
RECEIVER SYSTEM
ANT
BPF RF AMP BPF MIXER MCF IF AMP AF AMP
L28 Q22 L2s,L27 Q21 XF1 Q20 IC3 IC202 sP

LPF || ANT SW |- / \ / \ / \ {F AMP,DET —D—{ﬂ
jj SR i i 5R 2nd Local

1st Local OSC
(PLL)

cv
PLL vCO

Q4

TUNING VOLTAGE

Fig.2 Receiver section configuration

¢ RF amplifier
The signal from the antenna is passed through a low-pass tal filters (MCF).

filter and the transmission/reception selector circuit, and in-

put to the RF amplifier. e Rating
The input signal is amplified by Q22. The unwanted frequency Nominal center frequency (fo) | 38.85MHz
band of the signal is then eliminated by a band-pass fitter. Passband width +7.5kHz more at 3dB
This band-pass filter is a variable filter using a varicap, and Attenuation band width +25kHz less more at 40dB
operates so that it tunes to the receive frequency with the Guaranteed attenuation | B80dB or more at -910 kHz.
tuning voltage that is in proportion to the PLL lock voltage. Spurious : 20dB or more within = 1MHz
i . Ripple 1dB or less
* Flrs‘t'f"tage mee,r ) . . . Insertion loss 3dB or less
The input signal is mixed with the first local oscillator out- -
put signal from the PLL circuit by the first-stage mixer Q21, Terminating impedance | 500Q //6pF

producing a first IF signal. The unwanted frequency band of Table2 MCF (L71-0491-05) characteristics
the first IF signal is eliminated by a two-stage monoilithic crys- {TX-RX unit XF1}



TH-235A/E/234

CIRCUIT DESCRIPTION

o IF amplifier

The first IF signal is amplified by Q20 and enters IC3 (FM
signal processing IC) where it is mixed with the second local
oscillator signal and so converted into the second IF signal.
Here, the second local oscillator signal is generated by tri-
pling the first local oscillator signal (12.8 MHz). The unwanted
frequency band of the second IF signal is eliminated by ce-
ramic filter CF1. The resultant signal is then amplified and
detected.

ltem Rating
Center frequency of 6dB bandwidth(fo) [ Within 450kHz=+1.0kHz
6dB bandwidth =+7.5kHz or more
50dB bandwidth +15kHz or less
Passband ripple 3dB or less
Guaranteed attenuation 45dB or more
Insertion loss 6dB or less
Input/output impedance 1.5kQ

Table3 Ceramic filter (L72-0944-05)
characteristics {TX-RX unit CF1)

o AF amplifier

The frequency response characteristics of the audio sig-
nal output by the FM detector are corrected by the Q214 ac-
tive high-pass filter and de-emphasis circuit consisting of R299
and C281.

The audio signal is then passed through an AF variable
resistor and amplified by the power amplifier IC (IC202) to
obtain the desired output.

® Squelch and mute circuit

The output signal which is detected by IC3 is input to the
microprocessor analog port (pin-100) as the DC current. The
input voltage to the microprocessor is A/D converted, and the
microprocessor controls the MUTE, AFCO, and AFC1, thus
controlling the audio signal. This port has hysteresis.

The microprocessor also controls the audio signal by con-
trolling the MUTE, AFCO and AFC1 during the CTCSS and
DTSS operation modes.

IC202 Q205
L

W—<5R A o ﬂ SP
e O

Q203 AFB Q216
F #]
x D
Q204
+
BEEP

Ic3
AM a
16 |13 Q214
My it ¢
Wy
- R299
T &
1 i °1
F
Q215
100
BUSY
MUTE }3Z -
-COM
1C201 AFct |58

Fig. 3 AF amplifier, squelch and mute circuit

Conditions MUTE | AFCO AFC1
' During transmission L L L
During | Normal | WhensquelchisON | L L L
reception| operation 'y o quelch is OFF | H H H

MUTE : Muted when low.
AFCO : Muted when low.
AFC1 : Muted when low.

Table 4 Mute operating conditions



TH-235A/E/234

CIRCUIT DESCRIPTION

TRANSMITTING SYSTEM

® Microphone amplifier

The audio band of the signal coming from the microphone
is corrected by the 6 dB/octave pre-emphasis circuit consist-
ing of C264 and R271. The 18 dB/octave tone frequency com-
ponent is eliminated by the high-pass filter consisting of C259,
R277, C267 and R282, and the pre-emphasis circuit. This
signal is amplified and limited by IC208 (1/2). Distortion com-
ponents exceeding the audio band of the resultant signal are
then eliminated by a splatter filter consisting of 1C208 (2/2),
and R284 and C268 with 18 dB/octave frequency correction.

The thermistor TH201 performs the deviation correction
caused by temperature change.

® Modulation circuit

The audio signal from the microphone amplifier passes
through the modulation adjustment variable resistor VR202,
is applied the VCO varicap diode D6, and is phase-modulated
by variable reactance.

Ja2o1

® Drive and final circuit

The desired signal is produced directly by the VCO, and
amplified to about 75 mVrms by the buffer amplifier. It is
then amplified to about 1.4 Vrms by the drive circuit. The
amplified signal is input to the power transistor Q14.
The audio signal is power-amplified to about 5 W output by
the power transistor Q14.

¢ Transmission/reception selector circuit

The transmission output signal is passed through the trans-
mission/reception selector circuit and low-pass filter to the
antenna.

The transmission/reception selector circuit consisting of
D12 and D14 is turned on during transmission and off during
reception for switching the output signal.

EXTMiC Splatter fifter
I1L
MiC it
) 8 C264 3 1
i —t ' + 5 R2g4
c267 _ —Wr——Hr + 7 ——A—< TO
2 5 2L~ 1c208 o708 | =
x 4 (1/2) & S
(27) & S
W s
e N MOD vCO
o ——
o o g T §§ To Modulation
8 c circuit
g g
INT.MIC 8
BEEP ©
m m m H
MUTE

Fig. 4 Microphone amplifier
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CIRCUIT DESCRIPTION

¢ APC and transmission output selector circuit

The automatic power control (APC) circuit is used to obtain a
stable transmission current. This circuit detects the output
power of the power transistor (Q14) and controls the APC
voltage which then controls the transmission power.

The output amplitude of Q14 is rectified by D13 and D19,
then compared with the reference voltage. Q16 forms a dif-
ferential DC amplifier which controls the APC voltage that is
generated by Q17 and Q18. This APC voltage controls the
output of the drive amplifiers Q12 and Q13 to stabilize the
transmission output power.

Either Hi power or the Low power of the transmission output
is selected by the switch Q15 which changes the reference

® Temperature protection circuit

When the thermistor detects about 100°C, the temperature
protection circuit turns Q23 on, reduces the APC voltage to
prevent the drive amplifier and the power transistor from ther-
mal breakdown.

voltage.
o ars |—>—-{>}P-1LTransmission
ar2 | {“”* I antenra.
From drive stage l J; /I)
L 3 = 3
E:
T " I 1
hv4
&k I
" o
£ |
Q17
B N =
Qis
E :f
Qs
m Dtg
N A -
Qs 1
" £ [=
AW POWER

Iz

Fig. 5 APC circuit, transmission output selector circuit and temperature protection circuit




TH-235A/E/234

CIRCUIT DESCRIPTION

PLL CIRCUIT
e PLL

Output from the 12.8 MHz reference oscillator consisting
of X1 is divided by IC1 to produce a 5 kHz or 6.25 kHz reference
frequency. The comparison frequency is obtained by amplify-
ing the VCO output by Q5 and dividing it by the PLL IC (IC1).

5, 10, 12.5, 15, 20, 25, 50 or 100 kHz PLL synthesizer is
implemented by phase-comparing the reference frequency
with the comparison frequency obtained by dividing X1.

The pulse output from pins-18 and -20 of IC1 according to
the difference between the reference frequency and the com-
parison frequency is passed through the charge pump (Q2
and Q3), and is removed the ripple by a low-pass filter to pro-
duce the iock voltage.

The power supply of the charge pump is raised to about
10V from 5C by the DC-DC converter.

e VCO

The Colpitts oscillator using Q7 (FET) directly oscillates
the desired frequency. The oscillating frequency is changed
by applying the lock voltage to the varicap diodes D4 and Db5.
The T/R line goes “Low" during transmission. Q6 and D7 are

turned off to change over the oscillating frequency.

+v IC1
MB15A02
vCo 11|cix
PLL
. . 13| DATA
i ; = 14| LE
FIN
o outp 22 10 osC INf I
l
l l ANy vCO ) _ N
P RF AM <82
b h ’ a7
T out
! Qs
3% g 5 : BUFFER q DRIVER 0scouT i3 1
AMP 7 MIXER Y
| l PLLIC 4
o weock
o from 1C201 LD = DETECTION Ic2
g TR 10V
@ T —<5¢
18 Q2
T MOD 2ot
Q3 CONVERTER IC
A
MIC AMP 20 th—
v
"l"'
17 1
il -
LPF
Fig. 6 PLL and VCO circuit
5C
IC1
- ®
L 8 D3 & [‘ ‘
¢ Unlock detection circuit LD #-COM

When the PLL is unlocked, the output pulse from the LD
pin (pin-g) of IC1 is waveform-shaped by D3, C5, R3 and C132
to set the LD terminal to the "High” level. The microproces-
sor monitors the voltage at the LD pin to control the transmis-
sion or reception selection timing.

PLLIC /J;

Fig. 7

I:Lcs

UL

Unlock detection circuit
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CIRCUIT DESCRIPTION

DIGITAL CONTROL CIRCUIT
e Keys and rotary encoder circuit

The signals from the keys and rotary encoder are directly
input to the microprocessor as shown in Figure 8.

Encoder
ane) ame) O p—O
O NI
—O —O P"'O\ »—O
,L 47157167 1BY
5MS
—0 —O —O O
2 TO% T 1Y
O »——o\ O =)
* 0 # D
| P 107 #7109
2 2 3188 & _
% E S s E 3 PTT 5 ol_
-_PTT
71 ’JE
Ko3 o
~F[wen]
ic201 Koz [ °|.
MICROPROCESSOR 6o 1 ©
Kot OI_ e
.—_o 0
68
Koo o]
E
e F

Fig. 8 Keys and rotary encoder circuit




TH-235A/E/234
CIRCUIT DESCRIPTION

¢ Reset and backup circuit

When the MB is turned on, a "High” level pulse resets cessor port INT goes “Low", the microprocessor outputs data
the microprocessor (1C201). When the MB is turned off, the to IC205 {(EEPROM) and enters the backup mode. The
voltage detection IC (IC207) detects a 5M voltage drop and EEPROM receives data while C232 is discharging and the data
sets the output from “High” to “Low”. When the micropro- is internally written.

(204 VIC“207 Timing chart
MB>—— ZUR M ie age —
Ic ON OFF
84 81 50vY A
88T ES VoD IEI
- -D i
S her Y

M D209 ,
]
4.5V : !
iC202
IC201 RESET I
g, = ,

E2PROM
SDA.CK .
— -Detection
o_

Vss
/_J; 2

Fig. 9 Reset and backup circuit

NS

® Lamp circuit
When the microprocessor port LAMP goes “High” level,
Q201 is turned on which turns on the LED.

¢ Battery voltage detection circuit

The power supply voltage is divided and input to the ana-
log port (pin-2) of the microprocessor. When the input volt-
age is over 18V. "dCErr* message appears on display and
warning sound beeps.

LCD
MB

R248

IC201
#-COM
BATT LAMP

N

R249

Fig. 10  Battery voltage detection circuit and lamp circuit

10



CIRCUIT DESCRIPTION

POWER SUPPLY CIRCUIT
¢ Nickel-cadmium battery charging circuit

TH-235A/E/234

The constant current circuit consisting of Q1 and D1 sup- — B Power supply voltage of APC circuit and Q14
plies the constant current of about 70 mA to the Nickel-cad- — AFB  Power supply voltage of AVR of the AF amplifier
mium battery from the external power supply connected to — MB T 5M VDD of IC201 {microprocessor), VDD of
the DC IN pin. The constant current circuit does not work if IC205 (EEPROM), VDD of 1C207 (volt-
any external power supply is connected to the DC IN pin. age detection), POWER switch and ref-

erence voltage of 5T and 5C
L —— 5MS VDD of IC203 (DTMF decoder IC), and
® Power selector circuit

Configuration of the power supply circuit is shown in Fig- reference voltage of 5T and 5C
ure 11. The power is distributed as Shown — RB —— 5C VDD of Q8 and Q9 (VCO buffer ampli-

+ [N power|s distribute ' fier), VDD of CTCSS, VDD of IC2 (DC-DC
converter) and VDD of IC1 (PLL IC)
5R VDD of IC3 (FM IC) and VDD of receiver
stage
— 5T VDD of IC208 (microphone amplifier),
VDD of drive stage, bias voltage of pro-
tection circuit, and switch of D12 and
D14 (transmission/reception selector
switch)
RF —
J o LA B
DC IN
APC circuit
Ni-Cd
Mn
I_BATI’. Q1
D1
— sT 5C 5R
cTCss | L. ¢ o $ A J‘; ,g J
UNIT MB] AFB] sT ) Tsc T5R
mMB| AFB T RB 5C R
CONTROL sC O ATBL ST ¢ o= o
Q212
Voo
=5 Q209 Q210
IC201 |Voo
cPu 020,725, 3204
o w Q
gggg % P C Q07 [ 211
IC204 ::" T ""‘;_f"{'-"'“
AR BF ’
w
o
Q w
g J

Fig. 11

Power supply circuit

"
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CIRCUIT DESCRIPTION
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e Battery save circuit

The power circuit enters the battery save mode if no key
is pressed for 10 seconds or more while the squelch is
switched in during reception state (SCAN OFF).

in the battery save mode, the output signal from the SAVE
pin of the microprocessor turns Q211 on and off with the on/

Q212

5C
I Q210
RB

off ratio of about 200 ms vs. about 800 ms (on/off ratic of
about 200 ms vs. about 125 ms when the DTSS function and
paging function are turned on.) As the result, power con-
sumption in the standby state is reduced by controlling the
5C AVR consisting of Q210 which turns 5R on and off.

1C201

SAVE 5RC

6211
| kéi 2 IR
L Ly

A
5MS

Fig. 12 Battery save circuit

) ‘%
® Remote control circuit

The remote control operation corresponding to the input
digital voltage connected to the A/D pin, is performed by the
remote control circuit.

The voltage at the A/D pin is normally maintained to about
5V by means of R226. When the microphone button of the

remote control unit is pressed, this voltage is changed to the
voltage value divided by the resistor connected in series with
the switch pressed and R226. The resultant voltage indicates
which button is pressed.

5MS
) « .
Microprocessor =) < < <
1C201 z 3 =] ~
© AFO sP z «F SF R
§ AFAMP)—R—E—M—O——V— — !\
wof || I e=]8 Y £ 40 5 402
E & lo @ lo@ lo
R291 MIC
5MS Wr o\ I Ex‘er;nal
100 speaker
3.5
MIC AMP - o— N @
281 PTT
Microprocessor MWy O S
PTT
-I External
microphone
SMS +ﬁ

(*1)

10 «F (%2)

*1 : Voltage appears from the internal 5SMS line {5 V) via R291. It is
about 4.5 V when 5 mA flows.

*2 : The capacitor is not necessary in the following cases: Make a
direct connection.
When a capacitor to cut the DC voitage is connected to the exter-
nal device.
When a two-terminal capacitor microphone is used as the exter-
nal microphone.

Fig. 13 Speaker, microphone jack and remote control circuit
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CIRCUIT DESCRIPTION

SUPPLIED CIRCUIT

® CTCSS

The tone frequency is set by the serial data from the mi-
croprocessor (IC201). The audio signal is input from the Cl
pin of the detection output.

When the tones agree, the SDO pin is set to “Low" level.
The microprocessor monitors the SDO pin and makes the judg-
ment to control the MUTE, AFCO and AFC1 pins.

During the CTCSS signal transmission mode, the CTCSS
signal is output from the microprocessor through a low-pass
filter and modulated.

CONTROL

e DTSS

Input and output of the DTMF code is controlled by the
serial data from the microprocessor. The audio signal is input
from the Ci pin as in the CTCSS. When the DTMF signal is
detected, the data is sent to the microprocessor. The micro-
processor judges if the codes agree. The MUTE, AFC0 and
AFC1 pins are controlled in accordance with the result of the
judgment.

During transmission of the DTMF signal, the DTMF signal

is output from the microprocessor. The DTMF signal is modu-
lated after passing through the microphone amplifier.
The MUTE pin goes "Low" level during transmission of the
DTMEF signal which mutes the MIC audio signal. At the same
time, AFCO and AFC1 are turned on enabling monitoring the
DTMF signal from the SP.

I— CP206
I 20k x 4

L
AML AA

W W e MIC AMP
CP207 1C208
gopkzos4 10k x 4 +
X
] . .Jl VRZo2
- T '__:Q:; y ; HO—>noD
T o I Q213
IC203 I Py ’i
X
PD PD AUDIO I AFO 13 RF
sD ) INPUT "W "W EMIC
sTD STD Cl 1 1
cK cK
oTve 15y | h L + Ic4
| LT =
M H
100 }2 IJ; /'T7 ; We—i
L los AFVR Q214
TO7 i VR201 i
AFC1
AFCo |56 215 ’;
MuTE 52 MUTE
CK.DTET
spo P13
L. = —_—

C D]
AV
Y oE
§ solw ga
z=Z
IC1 AK2341
TSU-8
CTCSS UNIT

Fig. 14 Supplied circuit connection diagram (DTMF, CTCSS, BEEP and TONE}
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Microprocessor : UPD78063GC-529 (1C201)

® Pin connection diagram s8 s
. proyEs §§
> EEEEEE 5 3]
f,rowenn-oZZZ2Z22fn & 2
R IR R = F IO Q= Do = 2 g -
2SiiicosoaboleRSRERExyokE
ﬁLJQ ja sI7 QIG Js ja ja jz 9[ jo aIg Js 17 aIs als l Ja aIz a[ a]o Js Ja l js\
P11/ANIt ow——e{ 1 75
P1ZANR 12 (O 74
P13/ANI3 om—=q 3 73
P14/ANI4 o=—et 4 72
P15/ANIS 5 7
P16/ANIE ow—v{ 6 70
P17/ANI7 o=l 7 69
AVop o——18 68
AVRer o——={ 9 67
P100 o=—e{ 10 66
P101 ow—e] 11 65
Vss o—— 12 IC201 64
P102 13 UPD78063GC-529 63
P103 ow—i 14 62
P30/TO0 om—d] 15 61
P31/TO1 pw—e| 16 60
P32/TO2 om—er] 17 59
P33/T11 ool 18 58
P34/TI2 ow—a] 18 57
P35/PCL 6] 20 56
P36/BUZ oe—={ 21 55
P37 oe—i 22 54
COMO o—| 23 53
COM1 o7 24 52
COM2 ow—no] 25 51

p—=o P70/S12/RxD

re—eo0 P27/5CK0
—o P26/S00/SB1
to——=0 P25/S10/SBO
f—e-0 P80/S39
(—eo P81/S38
—o0 P82/837
w0 P83/S36
le—wo P84/S35

l—o Pa5/S34

le——o0 P86/S33
le—wo P87/532
le——o P90/S31

Jo—eo P91/830

o PO2/S29
o P93/S28
le—o Po4/S27
le—eo P95/526
Lo P96/S25
L w0 Pe7/524

—o §23

w0 S22
|——o S21
[—=0 S20
l—o S19

¢ Pin function

Pin No. Pin name Port name Vo Function
1 P11/ANI A/D | Voltage input for remote control switch
2 P12/ANI2 BATT | Battery voltage input
3 P13/ANI3 STD I DTMF detection signal input
4 P14/ANI4 sD | DTMF data input
5 P15/ANIS PTT I PTT SW key-entry
6 P16/ANI6 CK O | Ciock output to CTCSS, DTSS, PLL, EEPROM
7 P17/ANI7 PD 0 DTMF power down control (H: Power down; L: Normal mode)
8 AVpp AVpo | A/D converter power supply
9 AVper AViaer | A/D converter reference voltage input
10 P100 LAMP o] Lamp control (H: On; L: Off)
11 P101 H/L (o] Transmission output switching control
12 Vss Ves Ground
13 P102 SDT | CTCSS match/unmatch detection pin (TSU-8) (L: Match; H: Unmatch)
14 P103 ET I/O | TSU-8 connection check pin (H: Unconnected; L: Connected)
TSU-8 enable pin
15 P30/T00 DTMF (o] DTMF output
16 P31/T01 TR (o] VCO shift selector (H: RX; L: TX)
17 P32/T02 BEEP (0] Beep tone output, 1,750 Hz
18 P33/TI1 TEST | Line mode on-off control (H: Off; L: On)
19 P34/TI2 SAVE 0 Save control (H: On; L: Off)
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SEMICONDUCTOR DATA

Pin No. Pin name Port name vo Function

20 P35/PCL 4.19 O | Clock output to DTSS IC XIN (4.19 MH2)
21 P36/BUL 5TC (0] Sending side power supply control (H: Off; L: On)
22 P37 SDA (o] EEPROM data output pin
23 COMO0 COMO o] LCD common signal output pin 0 (Connect to LCD CO0.)
24 COM1 COM1 (o] LCD common signal output pin 1 (Connect to LCD C1.)
25 COM2 CcOM2 (o] LCD common signal output pin 2 (Connect to LCD C2.)
26 cCoM3 Open
27 BIAS Connect to Vi ¢p port.
28 Vico Connect to BIAS port.
29 Vies Connect to split resistor.
30 Vicz Connect to split resistor.
31 Vss Vs GND

32-55 S0-S23 SEG0-SEG23 (6] LCD segment signal output pins
56 P97/S24 AFCO (o] Audio amplifier power supply control (H: Off; L: On)
57 P96/S25 MUTE 0 Mute control (H: Microphone mute; L: AF mute)
58 P95/S26 AFCA1 0 Audio output on-off SW (H: On; L: Off)

59-62 P94/S27-P91/S30| SIN3-SINO | Destination input pins
63 P90/S31 Ki4 | Key scan input pin 4
64 P87/832 K13 | Key scan input pin 3
65 P86/S33 K12 | Key scan input pin 2
66 pP85/S34 K11 | Key scan input pin 1
67 P84/S35 K10 | Key scan input pin 0
68 P83/S36 K00 o] Key scan output pin 0 (The scan output is latched when this pin is set at L.)
69 P82/S37 KO1 (0] Key scan output pin 1 (The scan output is latched when this pin is set at L.)
70 P81/S38 K02 0 Key scan output pin 2 (The scan output is latched when this pin is set at L.)
71 P80/S39 K03 0 Key scan output pin 3 (The scan output is latched when this pin is set at L.)
72 P25/S00 CH | Channel display (L: Normal mode; H: CH display mode)
73 P26/S00/SB1 5RC (o] Receiving side power supply control (H: Off; L: On)
74 P27/SCKO EP (o} PLL enable pin
75 P70/S12/RxD RXD | RS-232C data input pin
76 P71/S02/TxD TXD /0 | RS-232C data output pin
77 P72/SCK3I/ASCK | DT O | Data outputto PLL, CTCSS
78 IC (Vep) IC | Connect to GND.
79 X2 XiN Connect to 4.19 MHz port.
80 X1 XOuT
81 Voo Voo 1 Power supply
82 XT1/BQ7 KEYCH | Channel display with key lock function (H: Normal mode; L: CH display

mode with key lock)

83 XT2 - . | Open
84 RESET RESET I | Resetinput pin (L: Reset)
85 POO/ANTPO/TIOO | UL | Unlock detection pin (H: Lock; L: Unlock)
86 PO1/INTP1/TIO1 | PWR | Power key switch (300 ms or more)
87 PO2/INTP2 INT | Power supply detection port (H: Power ON)
88 PO3/INTP3 upP | Encoder data input
89 PO4/INTP4 DN I Encoder data input
90 PQ5/INTP5 5MC (o] Main power on-off control (H: Off; L: On)

91-98 P110-P117 T00-T07 (o] Tone output pins
99 AVgg AVSS o] Analog power GND
100 P10/ANIO BUSY | Squelch circuit voltage input

15



TH-235A/E/234
DESCRIPTION OF COMPONENTS

TX-RX Unit (X57-5260-XX)

0-11 : K, K2

O-51:T,E, E3, E4

0-21: M, M2, M3, A

Ref. No. Use/Function Operation/Conditions/Compatibility

IC1 PLLIC

IC2 DC « DC converter Outputs abt. twice the input voltage (5V).

IC3 FMIC Second mixer, quadrature detector, AF output & noise amplifier output

1C201 Microprocessor

1C202 AF power amplifier

1C203 DTMF receiver

IC204 5V AVR

1C205 E?PROM

1C207 Voltage detection

1C208 Microphone amplifier Limiting amplifier, active low-pass filter

Qi Constant-cutrent circuit Active when the Ni-Cd battery is charged.

Q2, Q3 Charge pump

Q4 DC buffer amplifier

Q5 RF amplifier PLL IC, 10-pin IN (fin amplifier)

Q10 Ripple filter

Qi1 RF power ampilifier First stage of driver

Q12 RF power amplifier

Q13 RF power amplifier Final stage of driver

Q14 Transmitter power amplifier

Q15 Transmitter power changeover SW

Qt6é APC differential DC amplifier See the description of the APC circuit and transmitter switching circuit given
in the Circuit Description section.

Q17, Q18 APC voitage control circuit See the description of the APC circuit and transmitter switching circuit given
in the Circuit Description section.

Q19 Local signal frequency tripler Triples the input frequency of 12.8MHz to obtain the second local signal.

Q20 IF amplifier MCF post amplifier

Q21 First mixer 144MHz band — 38.85MHz band

Q22 RF ampiifier 144MHz first stage of receiving

Q23 Temperature protector

Q201 Lamp switch

Q203 AVR AF amplifier power supply

Q204 Error amplifier Q203 bias controi

Q205 Mute switch Receiver aurali signal turns ON when this switch is positioned at "H".

Q206 5M SW 5M SW"L":ON

Q207 5T SW Q209 output control

Q209 AVR 5T

Q210 AVR 5C

Q211 5C SW Q210 output control

Q212 5R SW 5R output control

Q213 Mute switch Receiver aural signal turns OFF when this switch is positioned at "H".

Q214 Active high-pass filter

Q215 Mute switch Receiver aural signal turns ON when this Mute switch is set at position "H".

16




TH-235A/E/234
DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Conditions/Compatibility
Q216 AF amplifier power SW ON when this switch is positioned at "L".
Dt Constant-voltage circuit
D2 Reverse-current protector
D3 Waveform shaper
D8 Quick charger 5C ripple filter
D10 RF SW ON at sending
D11 Q14 protection diode
D12,D14 Transmit-receive ON-OFF SW ON at sending; OFF at receiving
D13,D19 APC circuit
D15 Startup diode Double voitage generator for IC2
D16,17,18 Receive shift
D20, D24 Reverse-current protector
D201, 202 Reverse-current protector
D203, 204 LED LAMP
D207 Constant-voltage circuit AF amplifier power supply
D208, 209 Reverse-current protector
VCO (X57-5260-XX)
Ref. No. Use/Function Operation/Conditions/Compatibility
Q6 Transmit-receive changeover SW Frequency mode is 'receive’ when this SW is positioned at "L".
Q7 Oscillation amplifier
Q8, Q9 Buffer amplifier
D4, D5 VCO frequency control
D6 Modulator
D7 Frequency shift




TH-235A/E/234

* New Parts. A indicates safety critical components.

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

PARTS LIST

TX-RX UNIT(X57-5260-XX)

[1 - N .
Ref. No. | Address ,:,; Parts No. Description ,?:5::,, Ref. No. | Address ,:,; Parts No. Description r?:lsl:lln
TH-235A/E, 234 & |- * | vas-0631-13 BELT HOOK ACSY
65 |3 | * | K28-5130-03 KNOB (VOL/ENC)
1 1A * | A02-2010-03 CABINET ASSY (FRONT) gg ?g gg: g;gg ‘ E[’E"Yo%f;m
2 3A * | Aoz2012-12 CABINET REAR) 5132+
3 28 A02-2042-0 BATTERY CASE ASSY (BT-10)  ACSY [A.234 AL (A N30-2606-46 PAN HEAD MACHIN SCREW (BNC/TR
4 M|t | A62-0491-02 PANEL
7 |3 |* | 6003583 CAP (SP/MIC/DC) S e oo i :ECA SBSA“D)
8 A « | B10-1269-04 FRONT GLASS noofa T07-0326-05 LOUDSPEAKER (FULLRANGE)
g 38 B42-3394-14 STANDARD LABEL (FCC) KK2 o T90-0472:05 ANTENNA ACSY| KXLTE
o pos « | Baz.s708.08 kst vvemsal |72 1 190-0472-05 ANTENNA ACSY| E3E4M
g 38 * | B42:5708-04 STICKER 23
PR e Séésgg-oz S/NO LABEL 7o T90-0472-05 ANTENNA ACSY| M2M3A
n | * | T90-0638.05 ANTENNA ACSY| 234
P N STICKER KKZM B | W0B-0437-05 CHARGER (AC120V/135V)  ACSY| K
b o | pazer2000 STIGKER momaa | |78 1 W08-0438-15 CHARGER (AC230V/135V)  ACSY| T
2 v | pageroand STICKER 4 % |- WO08-0440-05 CHARGER (ACZ30V/135V)  ACSY| EE3
w | 46-0310- WARRNTY CARD ACSY | TE,E3E4
L 342335338 WARRNTY CARD acsy | K2 % | WO8-0479-05 AC ADAPTER (AC120V/12V)  ACSY| M
‘ % |- W08-0480-05 AC ADAPTER (AC230V/12V)  ACSY| M2
8| * | 862-0750-00 INSTRUCTION MANUAL ~ ACSY [kk2TE [ |78 |- o | WOB-0503-05 | CHARGER(ACT20/230V 12V)  ACSY) M.M2
18 * | B52-075000 INSTRUCTION MANUAL ~ ACSY | E3E4M L o | W08-0504-05 CHARGER[ACZAOV 16V) ~ ACSY) E4
18 * | B62-0750-00 INSTRUCTION MANUAL  ACSY [MzM3A | | 73 | W08-0505-05 CHARGER (AC120/230V18V)  ACSY| M3
19 | * | B52-0751-00 INSTRUCTION MANUAL ~ ACSY | K2
9| * | 62075100 INSTRUCTION MANUAL ~ ACSY | E3.£4 0 W03-0883-05 BATTERY ASSY(12V 350mAh) E4M3
B |- WO3-0890-05 BATTERY ASSY (7.2V 950mAh) KTEE3
19 | * | B62-0751-00 INSTRUCTION MANUAL  AcSY [mmzma | | 8 |- WO3-0890-05 BATTERY ASSY (7.2V 550mAh) MM2
0 | * | B62:0752:00 INSTRUCTION MANUAL ~ ACSY | E
2 * | B62-0753:00 INSTRUCTION MANUAL ~ ACSY |E TX-RX UNIT (X57-5260-XX]
2 | * | B62:0754.00 INSTRUCTION MANUAL ~ ACSY | E3 o CKIIGEHIK | CHPC  To00PF p
1z | * | B62:0755.00 INSTRUCTION MANUAL ~ ACSY | E3 o CCTGCHTHIZOS | cHIPG  12PF )
c3 CKT3GBTHIOK | CHIPC  0.010UF K
® | * | B62:0790-00 INSTRUCTION MANUAL ~ ACSY | 234 Py CK730BIHI0K | CHIPC  1000PF X
7 | B72-0881-04 MODEL NAME PLATE 3 . KTFBEIK | PG G0UF X
B |3 * | B72-1181-04 MODEL NAME PLATE KK2
8 |3 * | Br2-1182:08 MODEL NAME PLATE CTEEE | | g ccrsackions | cHee 100pF i
B |3 * | Br2-1260-08 MODEL NAME PLATE 234 s GBI | CHPC  T000PF X
c8 9 CCT3GCHIHI01S | CHIPC  100PF J
0 oA E04-0181-05 RF COAXIAL CABLE RECEPTACLE c10 CKTFBIEIOK | CHPC 010U ¢
o £19-0254-05 AC CONVERSION PLUG ACSY | M3 o (92.0507.05 CHPTAN  47UF Py
2 |2A * | E231021-04 TERMINAL (BATTERY)
B A * | £29-1159.05 INTER CONNECTOR o2 CCTIeCHIHOSID | cHPC  gpE 0
% |2A * | Fr0-2244-08 SHIELDING COVER (X tal) 13 ccmscHiiy | cree ZPF )
Ci4 £92-0555-05 CHIP-TAN  0.047UF 35WY
7 oA * | F10-2245-04 SHIELDING COVER (TR) TEELE | | G5 « | Copon97.05 TANTAL 330F T6WY
B 0A 611-0701-04 SHEET e c17.18 £92-0001-05 CHIPL  0.IUF BW
W |A * | 611-0797-04 SHEET (LCD)
: ~ c24 CCTIGCHIHRTEC | CHIPC  0.75PF c
48 * | H12-3008-03 PACKING FIXTURE (CHAGER) KTEE 02527 CKTeBIHIOK . | CHPC  0.010UF ‘
48 * | H12-3008-03 PACKING FIXTURE (CHAGER) E4M3 28 CCTIoCHTHOMC | cHPC 40P c
9 | * | H12:3009-03 PACKING FIXTURE (STD CHAGER) | MM2
G * | H13-1004-08 CARTON BOARD TA23% c29 CCTI6CHIHOOC | CHPC  .0pF c
% T | HI3-1010-04 CARTON BOARD KKZT €20 CK73GBIHI0K | CHIPC  1000PF K
e CK73GBTHIOK | CHIPC  0.010UF K
S ' | His-1010:04 CARTON BOARD EE34 c32 CCTIGCHTHORSC | CHIPC  O.5PF c
o " | H1s101004 CARTON BOARD MM2ZM3 | 1 c33 CCT3GCHTHO3OC | CHIPC  3.0PF c
5 |- H25-0762-04 BAG
% |- * | Hs2-0824-02 ITEM CARTON CASE KM3 1 corecHinan) | cupe oz J
% |- * | Ho2-0925-02 ITEM CARTON CASE K2A oty CCTICCHIHIOD | GHIPC  10PF 0
C36 CCT3GCHIHI20) | CHIPC  12PF J
8 |- + | Hs2-0930-02 ITEM CARTON CASE TEBE | | &y cCneoninae) | cHPe  a7er )
58 » | H2-0831-02 ITEM CARTON CASE MM2 posd ckemnzk | cPe 1000PF v
9 |- * | Hs2-0971-02 ITEM CARTON CASE 23
61 |28 + | 13158412 HOLDER
18 TH-235A : K, K2, M, M2, M3, A

TH-235E :T,E, E3, E4
TH-234 :234




TX-RX UNIT(X57-5260-XX)

PARTS LIST

TH-235A/E/234

Ref. No. [Address | un|  Parts No. Description Destl- 1 | pot. No. ddress |yu|  Parts No. Description Destl
c39 £92-0560-05 CHIP-TAN 10UF 6.IWV C132 CKT3GBTHIO | CHIPC  0.010UF K
c40 CCT36CHIHIS0) | CHPC  15PF J C13s CK736BIHIOK | CHIPC  0.010UF K
C41 42 CK73GB1H102K CHIPC 1000PF K 136,137 CK73FB1E224K CHIPC 0.22UF K
Ca3 CC73GCH1H330J CHIPC 33PF J C138 CK73GB1H102K CHIPC 1000PF X
C44.-47 CK73GB1H102K CHIPC 1000PF K C139 CC73GCH1H150J CHIPC 16PF J
C48 49 CC73GCHIH150J CHIPC 15PF J C140 CK73GB1H103K CHIPC 0.010UF K
C50 CK73GB1H102K CHIPC 1000PF K Cif1 CK73GB1C104K CHIPC 0.10UF K
cst CCTIGCHIHZIS | CHIPC  27PF J C142 CKTIFFICIOSZ | CHIPC  1.0UF z
G52 CC736CHIHE60) | CHIPC  S6PF J c143 CCT36CHIHRTSE | CHIPC  0.75PF B
(53 55 CK73GBIHI0K | CHPC  1000PF K M * | co1-3065.05 CHPC  10PF
56 CCT36CHIH330J | CHPC  33pF J c211.212 CC73GCHIHIS) | CHIPC  15PF J
cs7 CKT3GBIHIOK | CHPC  0.010UF K £213:215 CK73GBTHIO2K | CHIPC  1000PF K
C59 CC73GCHIH390J CHIPC 39PF J €216 CK73GB1E223K CHIPC 0.022UF K
o1 092-0625-05 ELECTRO  47UF 25W c218 £92-0005-05 CHIPTAN  2.2UF 6.IWV
62 CKT3GBIHIOK | CHPC  1000PF K c219 092-0593.05 CHIPELE  33UF 10WV
53 CCT3GCHIHORSB | CHIPC  05PF B c220,221 CKT3GBIHIOK | CHIPC  1000PF K
- (64 CC73GCHIH120J CHIPC 12PF J C222 CC73GCHIHI0 CHIPC 100PF J
055 CKT3GBTHIOK | CHPC  1000PF K 23 £92-0560-05 CHIPTAN  10UF 6IWV —
68 CCT3GCHIHISOS | CHIPC  1PF J co CK736B1H33K | CHIPC  3300PF K
C69 CK73GB1H102K CHIPC 1000PF K C225 CK73GB1H102K CHIPC 1000PF K
C70 £92-0565-05 CHIP-TAN  6.8UF 10WV C226 CK73FB1H473K CHIPC 0.047UF K
e * | c92.0694.05 TANTAL  10UF 16WV c227 £92.0567-05 CHIPTAN  68UF 6.3WV
C72 CK73GB1H102K CHIPC 1000PF K 228,229 CK73GB1H103K CHIPC 0.010UF K
e CKTIGBIHATK | CHIPC  4700PF K c230 CK73GBIHIOK | CHIPC  1000PF K
C716 .77 CK73GB1H103K CHIPC 0.010UF K C231 CK73GB1H103K CHIPC 0.010UF K
C78 CK73GB1H102K CHIPC 1000PF K C232 £92-0627-05 ELECTRO  100UF 6.3WV
c80 CKTHBIEIOAK | CHPC  O.10UF K £233-235 CK7IGBIHIOK | CHIPC  1000PF K
c81 €92-0012-05 CHIP-TAN  22UF 6.3WV C236 CK73EF1C105Z CHIPC 1.0UF z
82 CK73FB1E104K CHIPC 0.10UF K 237,238 CK73GB1H103K CHIPC 0.010UF K
83 £92-0560-05 CHIP-TAN  10UF 6.3WV €239 CK73FB1E104K CHIPC 0.10UF K
C84 CK736B1H103K CHIPC 0.010UF K C240-243 CK736B1H102K CHIPC 1000PF K
Ce6 CC73GCH1H150J CHIPC 15PF J C245 CK73eF1C105Z CHIPC 1.0UF z
o212} CK73GB1H103K CHIPC 0.010UF K c247 CK73GB1H102K CHIPC “1000PF K
c89 CKTIGBIHIOK | CHIPC  1000F K c249 CK736BIHIOK | CHIPC  1000PF K
C90 CC73GCH1H180J CHiPC 18PF J C250 92-0576-05 CHIP-TAN  1.0UF 6.3WV
cot CKT3GBIHATIK | CHIPC  470PF K C251 CKTIEFICIOSZ | CHPC  1.0UF z -
092 CK73GBIHIOK | CHIPC  1000PF K c253 CKT3GBIHIOK | CHIPC  1000F K
c93 CC736CHIHOS0D | CHIPC  9.0PF D C254 CK73GBIHIOK | CHIPC  0.010UF K
c35 CKT3GBTHIOK | CHIPC  1000FF K 255 CK73BBIHIOK | CHIPC  1000PF K
096 CC736CHIHZ2IS | CHIPC  220F J €256 CK736BIHGE2K | CHIPC  G800PF K
co7 CK73GBIHATIK | CHIPC  470PF K c257 £92-0005-05 CHPTAN  22UF 63NV
€39.100 CKT3BTHIOK | CHIPC  1000PF K C258 CK736B1HBZIK | CHIPC  820PF K |
c102 CCT3GCHIHZ21J | CHIPC  220PF J c259 C82-0005-05 CHIPTAN  2.20F 6.IWV |
C103 CK73GB1H102K CHIPC 1000PF X C260 CK73GB1H102K CHIPC 1000PF K |
c104 CCT36CHTHIBIS | CHIPC  180PF J C261 CCT36CHIHIST | CHIPC  150PF J |
£106,107 CCTIGCHIHSG0) | CHIPC  S6PF J c262 CK73GBIHIBK | CHIPC  1800PF K
c108 CC73GCHIHZOS | CHIPC 22 J 263 CKT3GBIHIOK | CHIPC  1000PF K
C109 CC73GCH1H180J CHIPC 18PF J (264 CK73GB1E223K CHIPC 0.022UF K E
c110 CCTIGCHIHOTOD | CHIPC  7.0F D 265 CK73GBIHI0K | CHIPC  1000PF K |
B CCT3GCHIHZIOS | CHIPC  27PF J c267 CK73BBICATIC | CHIPC  0.047UF K ;
i
C12 CC73GCHIHO30C CHIPC 3.0PF [« C268 CK73GB1H103K CHIPC 0.010UF K ;
cH3 CCTIGCHIHZI0S | CHIPC  27PF J £269 CKTIFBIHIAK | CHIPC  0.039UF K |
C114,115 CK73GB1H102K CHIPC 1000PF K €270 C92-0576-05 CHIP-TAN  1.0UF 6.3WV
c116 £92-0012:05 CHPTAN 20UF . 63WV can CK73GBIHIOK | CHPC  0.010UF K
c118 CC73GCH1HO30D CHIPC 9.0PF D C272 €92-0507-05 CHIP-TAN  47UF 6.3WV
C119 CC73GCHIH101J CHIPC 100PF J C2713 CK73GB1C393K CHIPC 0.033UF K
Ct20 CC73GCHIHZ204 CHIPC 22PF J C276 C92-0576-05 CHIP-TAN  1.0UF 6.3WV
c121122 CK736BIHI0K | CHIPC  1000PF K cam CK73GBIHATIK | CHIPC  470PF K
C123 CK73GB1H103K CHIPC 0.010UF K €278,279 CK73GB1E123K CHiPC 0.012UF K
13 CK73GB1H102K CHIPC 1000PF K 280 (92-0005-05 CHIP-TAN  2.2UF 6.3WV
TH-235A : K, K2, M, M2, M3, A 19
TH-235E : T, E,E3, E4
TH-234  : 234




TH-235A/E/234
PARTS LIST

TX-RX UNIT(X57-5260-XX}

Ref. No. |Address ::,; Parts No. Description ,?:lsig;‘ Ref. No. |Address ::; Parts No. Description '?:lﬂ,',"

C281 CK73FB1E104K CHIPC 0.10UF K 137 * | 134-4497-05 CORE

C282 CK73FB1EBB3K CHIPC 0.068UF K 120t 133-0737-05 CHOKE COIL

C283 CK73GB1H103K CHiPC 0.010UF K 1202 192-0131-05 CORE

C284 CK73GB1H332K CHIPC 3300PF K 1203-206 192-0138-05 CORE

C285 CK73GB1H102K CHIPC 1000PF K 1207 192-0132-05 CORE

C286 £92-0576-05 CHIP-TAN  1.0UF 6.3WV 1208 192-0138-05 CORE

C287-289 CK73GB1H103K CHIPC 0.010UF K 1209 192-0131-05 CORE

€290 CK73FB1E104K CHIPC 0.10UF K 1210 140-1005-34 SMALL FIXED INDUCTOR {10UH)

€291 CK73EB1H103K CHIPC 0.010UF K 1211-213 192-0131-05 CORE

€295 CK73GB1H102K CHIPC 1000PF K 1214-217 192-0138-05 CORE

C29% CC73GCH1HO30C CHIPC 3.0PF c {218,219 £62-0131-05 CORE

C297 CK73GB1C104K CHIPC 0.10UF K X1 * | L77-1692-05 CRYSTAL RESONATOR (12.8MHZ)

C298 CK73GB1E153K CHIPC 0.015UF K X201 * | L77-1693-05 CRYSTAL RESONATOR (4.1943MHZ}

C299 CK73GB1C104K CHIPC 0.10UF K XF1 * | L71-0491-05 CRYSTAL FILTER (38.85MHZ)

€300 CK736B1C473K CHIPC 0.047UF K cP1 R90-0714-05 MULTI-COMP 10K X4

10 2A * | B11-1167-03 REFLECTOR{LCD} CP202,203 R90-0724-05 MULTI-COMP 1K X4

LCD 2A * | B38-0771-05 LCD CP205,206 * | R30-0761-05 MULTI-COMP 20K X4

L €05-0371-05 TRIMMER CAPACITOR 10PF CP207,208 R90-0714-05 MULTI-COMP 10K X4

102 2A * | £29-1158-04 INTER CONNECTOR (LCD) Rt RK73GB1J120J CHIP R12 J 1/16W
CN2 * | E40-5861-05 PIN ASSY SOCKET (20P) R2 RK73GB1J332J CHIP R 33K J 1/16W
CN201 * | £40-5860-05 PIN ASSY (20P) R3 RK73GB1J273J CHIP R 27K J 1/16W
CN203 £40-5618-05 FLAT CABLE CONNECTOR (8P) R4 RK73GB1J100J CHIP R 10 J 1/16W
Jq * | E03-0190-05 DC JACK RS & R92-1252-05 CHIP R 0 OHM

J201 E11-0433-05 PHONE JACK R? RK73GB1J333J CHIP R 33K J 1/16W

J202 * | E11-0467-05 PHONE JACK R8 RK73GB1J223J CHIP R 2K J 1/16W
103 1A * | J21-8308-04 HARDWARE FIXTURE (LCD) RS .10 RK73GB1J103J CHIP R 10K J 1/16W
CH * | 172-0944-05 CERAMIC FILTER (450K} R11 RK73GB1J3%2J CHiP R 35K J 1/18W
L1 192-0137-05 CORE R12 RK73GB1J222J CHIP R 2. J 1/16W
12 192-0138-05 CORE R13 RK73GB1J122J CHIP R 1.2K J 1/16W
14 * | 140-4778-60 SMALL FIXED INDUCTOR (47NH) R14 15 RK73GB1J222) CHIP R 22K J 1/16W
L5 * | 140-3378-60 SMALL FIXED INDUCTOR (33NH) R16 RK73GB1J105J CHIP R 1.0M J 1/16W
L6 L40-1095-34 SMALL FIXED INDUCTOR (1UH) R17 RK73GB1J101J CHIP R 100 J 1/16W
L7 140-6871-35 SMALL FIXED INDUCTOR (68NH) R18 R92-1252-05 CHIP R 0 OHM

18 L40-5671-35 SMALL FIXED INDUCTOR (56NH) R19 RK73GB1J561J CHIP R 560 J 1/16W
19 140-3371-35 SMALL FIXED INDUCTOR {33NH} R20 RK73GB1J823J CHIP R 82K J1/16W
L10 140-3971-35 SMALL FIXED INDUCTOR (33NH) R21 RK73GB1J104J CHIP R 100K J 116W
112 * | L40-4775-60 SMALL FIXED INDUCTOR (47NH) R22 RK73GB1J563.) CHIP R 56K J1/18W
113 * | L40-2775-60 SMALL FIXED INDUCTOR {27NH) R23 RK73GB1J473J CHIP R 47K J 1/16W
114 * | 140-6875-60 SMALL FIXED INDUCTOR (68NH) R24 RK73GB1J102J CHIP R 1.0K J 1/16W
L15 * | L40-3975-60 SMALL FIXED INDUCTOR (39NH} R25 RK73GB1J221J CHIP R 220 J 1/16W
L16 * | L40-3375-60 SMALL FIXED INDUCTOR (33NH) R26 RK73GB1J4704 CHIP R 47 J 1/16W
117 * | L40-4775-60 SMALL FIXED INDUCTOR (47NH) R27 RK73GB1J124J CHIP R 120K J 1/16W
L18 * | L40-8285-60 SMALL FIXED INDUCTOR {820NH) R28 RK73GB1J681J CHIP R 680 J 1/16W
L20 140-5685-34 SMALL FIXED INDUCTOR (560NH) R29 R92-1252-05 CHIP R 0 OHM

21 140-6885-34 SMALL FIXED INDUCTOR (680NH) R30 RK73GB1J1244 CHIP R 120K J 1/16W
122 140-1585-34 SMALL FIXED INDUCTOR (150NH) R31 RK73GB1J103J CHIP R 10K J 1/16W
23 140-1085-34 SMALL FIXED INDUCTOR {100NH) R32 RK73GB1J104J CHIP R 100K J 1/16W
L24 * | 140-1885-60 SMALL FIXED INDUCTOR {180NH) R33 RK73GB1J332J CHIP R 33K J 1/16W
(25 * 1 134-4486-05 CoiL R34 RK73GB1J681J CHIP R 680 J 1/16W
126 * | L40-8285-60 SMALL FIXED INDUCTOR (820NH) RA35 RK73GB1J5624 CHIP R 5.6 J 1/18W
127 * 1 134-4486-05 CoiL R36 RK73GB1J123J CHIP R 12K J1/16W
128 * | 134-4487-05 ColL R37 RK73GB1J330J CHIP R 33 J 1/16W
129 * | 140-1585-60 SMALL FIXED INDUCTOR {150NH) R38 RK73GB1J101J CHIP R 100 4 1/16W
130 * | L40-4775-60 SMALL FIXED {NDUCTOR {47NH) R39 RK73GB1J122J CHIP R 1.2K J1/16W
L3 140-1095-34 SMALL FIXED INDUCTOR (1UH} R40 { RK73GB1J682J CHIP R 6.8K J 1/16W
132 140-5671-34 SMALL FIXED INDUCTOR {56NH) R4t RK73GB1J1524 CHIP R 1.5€ J 1/16W
133 140-1095-34 SMALL FIXED INDUCTOR (1UH}) R42 RK73GB1J102J CHIP R 1.0K J 116W
134 192-0138-05 CORE R43 RK73GB1J270J CHIP R 27 J 1/16W
L35 192-0137-05 CORE Ra5 RK73GB1J101J CHIP R 100 J 1/16W
136 140-1271-35 SMALL FIXED INDUCTOR (12NH) R4 RK73GB1J470J CHIP R 47 J 1/16W
20 TH-235A : K, K2, M, M2, M3, A

TH-235E : T, E, E3, E4
TH-234 :234



IX-RX UNIT(X57-5260-XX)

PARTS LIST

TH-235A/E/234

Ref. No. |Address ::,; Parts No. Description r?:;::;‘ Rei. No. |Address :‘:,: Parts No. Description ,?:‘T;""
R47 RK73FB2A3R9J CHIP R 39 J 11w R237 RK73GB1J391J CHIP R 390 J 1/16W
R48 RK73G81J103J CHIP R 10K J 1/16W R238 RK73GB1J123J CHIP R 12K J 1/16W
Rag RK73GB1J102J CHIP R 10K J 1/16W R239 RK73GB1J473) CHIP R 47K J 1/16W
R50 RK736B1J103J CHIP R 10K J 1/16W R240 R92-1252-05 CHIP R 0 OHM
R51 RK736B1J152J CHIP R 15K J 1/16W R241 RK73GB1J1024 CHIP R 1.0K J 1/16W
R52 RK73GB1J473J CHIP R 47K J 1/16W A242 RK736B1J100J CHIP R 10 J 1/16W
RS3 RK73681J181J CHIP R 180 J 1/16W R243 RK73GB1J105J CHIP R 1.0M J 1/16W
R54 RK73GB1J101J CHIP R 100 J 1/16W R246 RK73GB1J100J CHIP R 10 J 1/16W
55 RK73GB1J104J CHIP R 100K J 1/16W R247 RK73GB1J103J CHIP R 10K J 1/16W
R58 RK73GB1J102J CHIP R 1.0K J 1/16W R248 RK73GB1J108J CHIP R 1.0M J 1/16W
A59 RK73G81J393J CHIP R 38K J 1/16W R249 RK73GB1J274J CHIP R 270K J 1/16W
R60 RK73GB1J101J CHIP R 100 J 1/16W R250 RK73GB1J102J CHIP B 1.0K J 1/16W
R61 RK73GB1J474) CHIP R 470K J 1/16W R251 RK73GB1J1044 CHIP B 100K J 1/16W
R62 RK73GB1.J684J CHIP R 680K J 1/16W R252 RK73GB1J1024 CHIP R 1.0K J 1/16W
R63 RK73GB1J272) CHIP R 27K J1/16W R253 RK73GB1J473J CHIP R 47K J 1/16W
R64 RK73GB1J271J CHIP R 20 J 1/16W R254 RK73GB1J334J CHIP R 330K J 1/16W
RES RK73GB1J3304 CHIP R 3 J 1/16W R255 R92-1252-05 CHIP R 0 OHM
R66 R92-1252-05 CHIP R 0 OHM R256,257 RK73GB1J473J CHIP R 47K J 1/16W _—
R67 RK73GB1J102J CHIP R 1.0K J 1/16W R258 RK73GB1J102J CHIP R 1.0K J 1/168W
R68 RK73GB1J103J CHIP R 10K J 1/16W R259 R92-1262-05 CHIP A 0 OHM
R70 RK736B1J103J CHIP R 10K J 1/16W R260,261 RK73GB1J3324 CHIP R 3.3K J 1/16W
R72 RK73GB1J104/ CHIP R 100K J 1/16W R262 RK736B14102J CHIP R 1.0K J 1/16W
R73 RK73GB1J4704 CHIP R 47 J 1/16W R263 R92-1252-05 CHIP R 0 OHM
R74 RK73GB1J272J CHIP R 27K J 1/16W R264 RK73GB1J471J CHIP R 470 J 1/16W
R75 RK73GB1J104J CHIP R 100K J 1/16W R265 RK73GB1.J473J CHIP R 47K J 1/16W
R76 RK73GB1J101J CHIP R 100 J 1/16W R266 RK73GB1J333) CHIP R 33K J 1w
R77 RK736B1J104J CHIP R 100K J 1/16W R267 RK73GB1J104J CHIP R 100K J 1/16W
R78 RK736B1J152J CHIP R 15K J 1/16W R268 RK73GB1J2734 CHIP R 21K J 1/16W
R79 RK73GB1J332) CHIP R 3.3K J 116w R269 RK73GB1J153J CHi? R 15K J1/16W
R80 RK736B1J472J CHIP R 47K J 1/18W R270 RK736B1J273J CHIP R 21K J 1/16W
R86 R92-1252-05 CHIP R 0 OHM R271 RK73GB1J472J CHIP B 47K J 1/16W
R87 RK73GB1J560J CHIP R 56 J 1/16W R272 RK73GB1J104J CHIP R 100K J 1/16W
R8s RK736B1J471J CHIP R 470 J 1/16W R273 RK73GB1J473J CHIP R 47K J 1/18W
R3O AK736B1J391J CHIP R 390 J 1/16W R274 RK73GB1.J472J CHIP R 47K J 1/16W
A1 RK736B1J222) CHIP R 2.2K J 1)18W R275 RK73GB1J1034 CHIP R 10K J1/16W
R92 RK73GB1J152J CHIP R 1.5K J 1/16W R276 RK73GB1J683J CHIP R 68K J 1/16W
R93 RK73GB1J220J CHIP R 2 J 118w Ra77 RK73GB1J391J CHIP R 390 J1/16W
R94 95 RK73GB1J101J CHIP R 100 J 1/16W R278 RK73GB1J823J CHIP R 82K J 1/16W
Rg6 97 RK736B14181J CHIP R 180 J 1/16W R279,280 RK73GB1J104J CHIP R 100K J 1/16W
R201-206 RK73GB1J102J CHIP R 1.0K J 1/16W R281 RK73GB1J101J CHIP R 100 J 1/16W |
R207 R92-1252-05 CHIP R 0 OHM KK2TE R282 RK73GB1J562) CHIP R 5.6K J 1/16W ‘
R207 R92-1252-05 "CHIP R 0 0KM E3E4 R283 R92-1252-05 CHIP R 0 OHM
R210 R92-1252-05 CHIP R 00HM KK2 R284 RK73GB1J472J CHIP R 47K J 1/18W |
R211,212 R92-1252-05 CHIP R 0 0HM R285 RK73GB1J471J CHIP R 470 J 1/16W .
R213-215 RK73GB1J104) CHIP R 100K J 1/16W R286 AK73G814102 CHIP R 1.0 J 116w
R216-218 RK73GB1J473 CHIP R 47K J 16w Rze7 AK73GB1.J100) CHIP R 10 J 1/16W |
R220 RK73GB1J1004 CHIP R 10 J 1/16W R288 RK73GB1J822J CHIP R 8.2 J 1/16W i
R221 RK73GB1.J472J CHIP R 47K J 1/16W R289 RK73GB1.J104J CHIP R 100K J 1/16W !
R222 AK736B1J3314 CHIP R 330 J 1/16W R290 RK73GB1J392J CHIP R 3.9K J 1/16W
223,224 RK736B1J473J CHIP R 4K J1/16W R291 RK736B1J101J CHIP R 100 J 1/16W
R225 RK73GB1J272J CHIP R 27K J 1/16W R292 RK73GB14103J CHIP R 10K J 1/16W
R226 RK736B81J103J CHIP R 10K J 1/16W R294 AK73GB1J272J CHIP R 27K J 1/16W
R227 RK736B1J4100J CHIP R 10 J 1/16W R295 RK73GB1.J472) CHIP R 47K J 1/16W
R228 RK73GB1J472J CHIP R 47K J 1/16W R29% RK73GB1J224) CHIP R 220K J1/16W
R229 RK73GB1J102J CHIP R 1.0K J 116w R297 RK73GB1J152) CHIP R 1.5 J 1/16W
R230,231 RK73GB1J333J CHIP R 33K J 1/16W R298 RK73GB1J392J CHIP R 3.9K J 1/16W
R232 RK73GB1J680J CHIP R 58 J 1/16W R299 RK73GB1J182J CHIP R 1.8K J 1/16W
R234 RK73GB1J824J CHIP R 820K J 1/16W R300 RK73GB1J103J CHIP R 10K J 1/16W
R235 R92-1252-05 CHIP R 0 OHM R301 R32-1252-05 CHIP R 0 0HM
R236 RK736B1J103J CHIP R 10K J 1/16W R302 RK73GB1J474) CHIP R 470K J 1/16W
TH-235A : K, K2 M, M2, M3, A 21
TH-235E : T, E, E3,E4
TH-234 :234




TH-235A/E/234
PARTS RIST

TX-RX UNIT(X57-56260-XX)

Ref. No. |Address :‘::, Parts No. Description 3:,’,2," Rel. No. {Address :.,“,' Parts No. Description I?:l‘l:)'l-l
R303-306 RK73GB1J102J CHIP R 1.0K J 1/16W iC204 S-81250PG-PD ic

R307 RK73GB1J470J CHIP R 47 J 1/16W IC205 AT2408N10SI12.5 IC (8kbit SERIAL EEPROM)
R309 RK73GB1J103J CHIP R 10K J 11I6W | IC207 * | BNSVL4TC {C (VOLTAGE DETECTOR)
R310,31 RK73GB1J472J CHIP R 47K J 1/16W 1C208 * 1 KIA4558F IC

R312 RK73GB1J152J CHIP R 1.5K J 1/16W o 2501483 TRANSISTOR
R313,314 R92-1252-05 CHIP R 0 0HM Q2 25A1832{GR) TRANSISTOR

R315 RK73GB1J103J CHIP R 10K J 1/16W Q3 2SC4738 (GR) TRANSISTOR

R316 RK73GB1J472J CHIP R 47K J 1/16W 04 25K879 {Y) FET

R317,318 AK73GB1J272J CHIP R 2.7K J 1/18W Q5 2SC51081(Y) TRANSISTOR

R320 RK73GB1J103J CHIP R 10K J 1/16W a6 25K1824 FET

R322 RK73GB1J102J CHIP R 1.0K J 1/16W Q7 2SK508NV (K52) FET

R323,324 RK73GB1J103) CHIP B 10K J 1/16W a8 .9 2SC51081(Y) TRANSISTOR
R326,327 RK73GB1.103J CHIP R 10K J 1/18W Q10 * 1 2SC4081(S) TRANSISTOR

R328 RK73GB1J273J CHIP R 27K J 1/16W n 2SC5108(Y) TRANSISTOR

R329 RK73GB1J563J CHIP R 56K J 118W Q12 25C2954 TRANSISTOR

R335 RK73GB1J224J CHIP R 220K J 1/16W 013 25C2053 TRANSISTOR
R336-348 RK73681J103J CHIP R 10K J 1/16W Q14 28C19N TRANSISTOR (TX PA)
R350 RK736B1J103J CHIP R 10K J 1/16W Q15 * | DTC114EUA DIGITAL TRANSISTOR
R351 RK73GB1J472J CHIP R 47K J 1/16W Q16 FMW1 TRANSISTOR
R352-360 RK73GB1J103J CHIP R 10K J 1/16W Q17 * | 25D1664(Q,R) TRANSISTOR

R362 RK73GB1J103J CHIP R 10K J 1/16W Q18 2SA1832 (GR) TRANSISTOR
R364-369 RK73GB1J103J CHIP R 10K J 1/16W Q19,20 2SC4649(N,P) TRANSISTOR

R370 RK73GB1J821J CHIP R 820 J 1/16W a2 SGM2014M FET

W201,202 E37-0075-05 LEAD WIRE KK2,T Q22 28K1215(E) FET

W201,202 £37-0075-05 LEAD WIRE EE3.E4 Q23 * | 2PC4081(R) TRANSISTOR

VR1 R12-6716-05 TRIMMING POT. 33K Q20 * | DTC114EUA DIGITAL TRANSISTOR
VRZ R12-6713-05 TRIMMING POT. 10K Q203 2SB1132(Q.R) TRANSISTOR

VR201 * | R31-0616-05 VARIABLE B 10K Q204 * | 2PC4081(R) TRANSISTOR

VR202 R12-6713-05 TRIMMING POT. 10K Q205 2SK1588 FET

S201 S70-0414-05 TACT SWITCH Q206 * | DTA114YUA DIGITAL TRANSISTOR
MiC201 * | T91-0543-05 MICROPHONE Q207 * | UMH3N TRANSISTOR

D1 DAZ21 DIODE Q209,210 2SB1132(Q,R) TRANSISTOR

D2 SFPB-72V0 DIODE a1 * | UMH3IN TRANSISTOR -

03 MA110 DIODE Q212 * | DTAT4YUA DIGITAL TRANSISTOR
D4 5 * | MA10301 DIODE Q213 25K1824 FET

D6 1Sv214 VARI-CAP 0214 * | 2PCA4081 (R} TRANSISTOR

D7 MAZS077 DiODE ans 25K1824 FET

D8 MA110 DIODE Q216 * | UMC2N TRANSISTOR

D10 188312 DIODE TH1 * | TMC347D40C THERMISTOR

D11 MA110 DIODE THZ 157-101-65001 THERMISTOR

D12 HSU277 DIODE TH201 * | TMC347D40C THERMISTOR

D13 RB751V-40 DIODE S202 W02-1795-05 ENCODER

D14 185312 DIODE

D15 RB751V-40 DIOBE

D16 -18 HVU350 VARI-CAP

D19 RB751V-40 DIODE

D20 158357 DIODE

D24 RB751V-40 DIODE

D25 * | UDZ6.2{B) ZENER

D201 HN2DO1FU DIODE

D202 MA110 DIODE

D203,204 B30-2143-05 LED

D207 * 1 UDZ3.0(B) ZENER

D208 188373 DIODE

IC1 * | MB15A02 IC

IC2 TC7660SEQA IC

IC3 TK14521V IC

1C201 * | UPD78063GC-529 IC (MPU)

1C202 * | KIAB278F IC

IC203 LC73881M IC (DTMF DECODER)
22 TH-235A : K, K2, M, M2, M3, A

TH-235E :T,E, E3 E4
TH-234 :234



TH-235A/E/234

EXPLODED VIEW

1 N83-2004-46 8

: N30-2606-46
C M2 X 24 (BLK) : N80-2024-45

A 26 X6
B M2X4
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PACKING

(K2, A, 234 Type)
53 Carton Board

(H13-1004-04) : A, 234

17 Warranty Card

__—" (B46:0469-00) : K2
T 18 Instruction Manual (English)

(B62-0750-00) : K2, A

19 Instruction Manual (Spanish)

44 Packing Fixture (BODY : UPPER) (B62-0751-00) : K2
(H12-3007-03) 26 Instruction Manual
(B62-0790-00) : 234

3 Battery case Assy (A02-2042-02) : A, 234
BT-10: OPTION R

54 Carton Board
(H13-1010-04) : K2

43 Pcaking Fixture (BODY : LOM / 55 Bag
(H12-3006-03) ; ‘Y (H25-0762-04)
62 Belt Hook —
|

(J29-0631-03)

Helical Antenna
72 (T90-0472-05) : K2, A
73 (T90-0638-05) : 234

56 ltem Carton Case
(H52-0825-02) : K2, A
59 (H52-0971-02) : 234

UPC Code Label

12 Sticker
(B42-5724-04)



TH-235A/E/234

K, T, E, E3, E4, M3 Type)

PACKING

53 Carton Board
(H13-1004-04) : T Warranty Card

44 Packing Fixture (BODY
(H12-3007-03)

80 Battery Ass'y
(W09-0889-05) : E4M3 —T—R

81 Battery Ass'y
(W08-0890-05) : K, T,EE3

62 Belt Hook
J29-0631-13) E4,M3

31 AC Conversion Plug \

(E19-0254-05) : M3

Iltem Carton Case
56 (H52-092402) : K,M3

(B42-5724-04) : KM3

, ‘ -
56 (H52-093002) : T.EE3E4 b
g \

17 (B46-0468-00) : K

\ 14 (B46-0310-03) : T,E.E3,E4
Instruction Manual
18 (B62-0750-00) (English)
}\ 20 (B62-0752-00) (Germany) : E
21 (B62-0753-00) (itatian) : E
22 (B62-0754-00) (Dutch) : E3
UPPER)

23 (B62-0755-00) (French) : E3
19 (B62-0751-00) (Spanish) : K,E3,E4,M3

55 Bag
(H25-0762-04)

72 Helical Antenna
(T90-0472-05)
N

43 Pcaking Fixture (BODY : LOWER)
(H12-3006-03)

Charger
76 (W08-0437-05) : K
(W08-0438-15) : T
(W08-0440-05) : E,E3
79 (W08-0504-05) : E4
(W08-0505-05) : M3

12 Sticker/ UPC Code Label \

48 Packing Fixture (CHARGER) 25
(H12-3008-03)



TH-235A/E/234

PACKING

(M, M2 Type)

Instruction Manual
18 (B62-0750-00) (English)
19 (B62-0751-00) (Spanish)

44 Packing Fixture (BODY : UPPER)
(H12-3007-03)

81 Battery Assy

55 Bag (W09-0890-05)

(H25-0762-04)

62 Belt Hook

> __— U290631-03)

43 Packing Fixture (BODY : LOWER)
——  (H12-3006-03)

72 Helical Antenna

\( (T90-0472-05)
/

76 AC Adapter
(W08-0479-05) : M
(W08-0480-05) : M2

54 Carton Board
(H13-1010-04)

49 Packing Fixture /

(H12-3009-03)

79 Charger
(W08-0503-05)

—————___ 58 Item Carton Case
(H52-0931-02)

12 Sticker/\
(B42-5724-04) /<

UPC Code Label

26



TH-235A/E/234

TERMINAL FUNCTION

TX-RX Unit: RX «— TX-RX Unit: Control

Connector Pin No. Pin name Function
CN2, 201 1 EP PLL IC enable signal
2 UL PLL uniock signal
3 DT Serial data signal
4 CK Clock signat
5 5T Power supply for Transmitting
6 E Ground
7 BUSY Squelch control signal
8 E Ground
9 MOD Modulation signal
10 5R Power supply for receiving
11 H/L Tx power switching signal
12 E Ground
13 E Ground
14 TR VCO Transmit-receive switching signal
15 E Ground
16 AFB AF power amplifier supply voltage
17 5C PLL IC & VCO power supply
18 MB 5C/5T/5R supply voltage
19 AFO Receiving audio signal
20 RB 5M supply voltage

TX-RX Unit: Control «—— TSU-8 (optional)

Connector Pin No. Pin name Function
CN203 1 CK Clock signal
2 DT Serial data signal
3 ET TSU-8 enable signal
4 NC
5 SDO Tone match discriminating signal
6 E Ground
7 M TSU-8 power supply
8 Cl Signaling AF signal

27
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ADJUSTMENT

Required Test Equipment

1.

Stabilized Power Supply

1)The Supply voltage can be changed between 5V and
18V, and the current is 3A or more.

2)The standard voltage is
13.8V (DC IN) 12.0V (BATTERY TERMINAL).

DC Ammeter (DC.A)}

1)Class 1 ammeter (17 renges and other features).

2)The full scale can be set to either 300mA or 3A.

3)A cable of less internal loss most be used.

Frequency Counter (f.counter)

1)}Frequencies of up to 500MHz or so can be measured.

2)The sensitivity can be changed to 2560MHz or below,
and measurements are highly stable and accurate
(0.2ppm of so).

Power Meter

1)Measurabie frequency : Up to S00MHz.

2)Impedance : 50Q, unbalanced.

3)Measuring range : Full scale of 10W or so.

4)A standard cable (5D2W 1m) must be used.

RF VTVM (RF V.M)

1)Measurable frequency : Up to 500MHz or so.

Linear Detector

1)Measurable frequency : Up to 500MHz.

2)Characteristics are flat, and CN is 60dB or more.

10.

1.

Digital Voltmeter (DVM)
1)Voltage range : FS = 18V or so.
2)Input resistance : TMQ or more.
Oscilloscope

1)Measuring range : DC to 30MHz.

2)Provides highly accurate measurements for 5 to 25MHz.

AF Voltmeter (AF V.M)

1)Measurable frequency : 50Hz to TMHz.
2)Maximum sensitivity : TmV or more.
Spectrum Analyzer

1)Measuring range : DC to 1GHz or more.
Standard Signal Generator (SSG)
1)Maximum frequency : 500MHz or more.
2)0Output : 0.05uV/-133dBm to 0.1V/-7dBm.
3)Output impedance : 50Q -

12. Tracking Generator (TG)

13.

14.

1)Center frequency : 50kHz to 500MHz.
2)Frequency deviation : £ 35MHz.
3)Output voltage : 100mV or more.
Dummy Load

1)8Q, 3W or more.

Distortion Meter

1)Measurable frequency : 30Hz to 100kHz.
2)input level : 50mV to 10Vrms.

* If modulation is not specified for SSG, standard modulation is MOD. 1KHz, DEV. 3KHz, AF : 0.63V/8Q.

Service jig for adjustment

Connector Cable
(W05-0626-00)

How to use the jug




TH-235A/E/234

ADJUSTMENT

SERVICE ADJUSTMENT MODE (LINE MODE)

This unit has the built-in "LINE mode" which is used to per-
form and adjustment and inspection.

[How to set the LINE mode]

Turn on the main power of the unit,while shorting-circuit the
TEST land (T} of the control unit board (component side} with
GND.

Then the machine enters the LINE mode (initial value: 00 ch.
01 ch through 59 ch can be selected).

DINrODTCTH 4+ ~ R Low

Fogagg) | 144 o)\ Tysed s

(All indications light.) 01ch 59ch

[Operating procedure]

1. You can select any desired channel in the LINE mode by
either rotating the encoder or by calling the desired chan-
nel directly from the ten keys.

2. if the unit power is turned off while the unit is in the LINE
mode, the last channel in the LINE mode is backed up in
memory.

3.In the LINE mode,all channels are set to the split channels.

1. Frequency Range

[How to cancel the LINE mode]
Perform the VFO RESET or ALL RESET to exit the LINE mode.

Note : Be sure to perform RESET whenever the service ad-
justment is completed.

Partial Reset (VFO)

Use to initialize all settings except the
memory channels and Memory channel
Lockout.

Press [VFO] + POWER ON.

e All indicators appear.

¢ Releasing [VFO] does Partial Reset.
¢ Default frequency is indicated.

All indication
[nunnom'crn +~R J

=88468,%¢

Full Reset {(Memory)

Use to initialize all settings.
Press [F] + POWER ON.

¢ All indicators appear.

¢ Releasing [F] does Full Reset.
¢ Default frequency is indicated.

Destination VFO Frequency | RX/TX Tone
Frequency | Step Size | Frequency

K 144 MHz 5 kHz 88.5 Hz
TE 144 MHz 12.5 kHz 1750 Hz
M, A 234 | 144 MHz 12.5 kHz 88.5 Hz

Operating Frequency Range (MHz) Specification Frequency Range (MHz)
TYPE ™ ™ RX
K, K2 144~148 136~174 144~148 144~148
T,E,E3, E4 144-146 144~146 144~146 144-~1486
M, M2, M3, A 234 136~-174 136~174 144-~148 144-148

29
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2. Frequency Table for Adjustment and Inspection (Line Mode channel)

ADJUSTMENT

K, K2

CH CONTENTS RX f (MHz) | TX f (MHz) | SQUELCH | SAVE | POWER|TONE (Hz) | CTCSS (Hz) | DTSS
00 LCD & LAMP CHECK - - - - - - - -
01 LOCK VOLT. CHECK (LO) 144.050 144.000 0 OFF LOW - - -
02 LOCK VOLT. CHECK (CENTER) 146.050 146.000 0 OFF LOW - - -
03 LOCK VOLT. CHECK (HI) 147.950 147.975 0 OFF LOW - - -
04 LOCK VOLT. CHECK (LO EDGE) 136.050 136.000 0 OFF HI - - -
05 LOCK VOLT. CHECK (HI EDGE) 173.950 173.900 0 OFF HI - - -
06 POWER ALIGHNMENT (LO) 144,050 144,000 1 OFF HI - - -
07 POWER ALIGHNMENT (CENTER) | 146.050 146.000 1 OFF Hi - - -
08 POWER ALIGHNMENT (HI) 147.950 147.975 1 OFF Hi - - -
09 TONE CHECK 146.050 146.200 2 OFF LOW 67.0 - -
10 TONE CHECK 146.050 146.200 2 OFF Low 151.4 - -
11 TONE CHECK 146.050 146.200 2 OFF LOW 250.3 - -
12 CTCSS CHECK 145.150 145.150 2 OFF LOW - 67.0 -
13 CTCSS CHECK 145.150 145.150 2 OFF LOW - 88.5 -
14 DTSS CHECK 144.900 144.900 2 OFF LOW - . - 000
15 DTSS CHECK 144,900 144.900 2 OFF LOW - - 111
16 TX-RX COMMUNICATION 144.800 144.800 2 OFF LOW - - -
17 RESERVE 146.140 145.000 0 OFF LOW - - -
18 RESERVE 145.900 145.500 0 OFF LOW - - -
19 RESERVE 147.200 146.500 0 OFF LOW - - -

M, M2, M3, A, 234

CH CONTENTS RX f (MHz) | TX f (MHz) | SQUELCH | SAVE | POWER| TONE (Hz) | CTCSS (Hz)| DTSS
20 LCD & LAMP CHECK - - - - - - - -
21 LOCK VOLT. CHECK (LO) 144.050 144.000 0 OFF LOW - - -
22 LOCK VOLT. CHECK (CENTER) 146.050 146.000 0 OFF LOW - - -
23 LOCK VOLT. CHECK (H}) 147.950 147.975 0 OFF LOW - - -
24 LOCK VOLT. CHECK (LO EDGE) 136.050 136.000 0 OFF Hi - - -
25 LOCK VOLT. CHECK (H! EDGE) 173.950 173.900 0 OFF HI - - -
26 POWER ALIGHNMENT (LO) 144.050 144.000 1 OFF HI - - -
27 POWER ALIGHNMENT (CENTER) | 146.050 146.000 1 OFF HI - - -
28 POWER ALIGHNMENT (HI) 147.950 147.975 1 OFF Hi - - -
29 TONE CHECK 146.050 146.700 2 OFF LOW 67.0 - -
30 TONE CHECK 146.050 146.700 2 OFF LOw 151.4 - -
3 TONE CHECK 146.050 146.700 2 OFF LOW 250.3 - -
32 CTCSS CHECK 146.300 146.300 2 OFF LOW - 67.0 -
33 CTCSS CHECK 146.300 146.300 2 OFF LOW - 88.5 -
34 DTSS CHECK 144.900 144.900 2 OFF LOW - - 000
35 DTSS CHECK 144.900 144.900 2 OFF LOw - - 111
36 TX-RX COMMUNICATION 144.800 144.800 2 OFF LOW - - -
37 RESERVE 146.140 145.000 0 OFF LOW - - -
38 RESERVE 145.900 145.500 0 OFF LOW - - ro-
39 RESERVE 147.200 146.500 0 OFF LOW - - T -

30



TH-235A/E/234

ADJUSTMENT

T.E,E3, E4
CH CONTENTS RX f (MHz) | TX f (MHz) | SQUELCH | SAVE | POWER| TONE (Hz) | CTCSS (Hz) | DTSS
40 LCD & LAMP CHECK - - - - - - - -
44 LOCK VOLT. CHECK (LO} 144.050 144.000 0 OFF LOW - - -
42 LOCK VOLT. CHECK (CENTER) 145.050 144.975 0 OFF LOW - - -

© 43 LOCK VOLT. CHECK (HI) 145.950 145.975 0 OFF LOW - - -

44 LOCK VOLT. CHECK (LO EDGE) 136.050 136.000 0 OFF Hi - - -
45 LOCK VOLT. CHECK (HI EDGE) 173.950 173.900 0 OFF Hi - - -
46 POWER ALIGHNMENT (LO) 144.050 144.000 1 OFF Hi - - -
47 POWER ALIGHNMENT (CENTER) | 145.050 144.975 1 OFF Hi - - -
48 POWER ALIGHNMENT (H1) 145.950 145.975 1 OFF Hi - - -
49 TONE CHECK 145.050 144.150 2 OFF LOW 67.0 - -
50 TONE CHECK 145.050 144.150 2 OFF LOW 1750 - -
51 TONE CHECK 145.050 144.150 2 OFF LOW 250.3 - -
52 CTCSS CHECK 144.950 144.950 2 OFF LOW - 67.0 -
53 CTCSS CHECK 144.950 144.950 2 OFF LOW - 88.5 -
54 DTSS CHECK 144.850 144.850 2 OFF LOW - - 000
55 DTSS CHECK 144.850 144.850 2 OFF LOW - - 111
56 TX-RX COMMUNICATION 144.800 144.800 2 OFF LOW - - -
57 RESERVE 144.140 145.000 0 OFF LOW - - -
58 RESERVE 145.900 145.500 0 OFF LOW - - -
59 RESERVE 145.200 145.700 0 OFF LOW - - -

3. Parts Arrangement

QUY-ODTCTO + - R
= HG5s )
LCD DISPLAY

TC1  : Transmitting frequency ENC VOL  ANT ANT VOL  ENC

VR1 : TX Power

VR2 : Tuning voltage é é I l

VR202 : Maximum deviation

125,127,128 : Band-pass filter

T : LINE mode voltage measure- —Jtljr_ C:)

ment terminal I.—_]} PTT
Lv : i.ockgd |vol‘tage measurement | vu L28 | E]
ermina
TP1  : Band pass filter spectrum ana- [j Le7 E@: ] ° VR202E i }SP/MIC
w rmeseretenre B T2 | S
: voltage measu ]
termir?al ’ DGngnz [‘E] @ E \—cuzoa
LT‘”TPZ @ (CTCSS)
. -D i-D
BATT BATT
Fig.1
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TH-235A/E/234

Common section

ADJUSTMENT

Item Condition Measurement point Adjustment Specification
Test Unit [Terminal| Unit | Parts Methoud
Equipment
1.Setting 1)Connect the DC IN
to the set.
Power supply : DC IN 12.0V
2.Line mode | 1)Turn on the SET with Shorting| Power No indication error in all
set up the test point T. meter Check indication on.
F-counter LAMP on (Both side).
e | M e A 234 VM _ 147.975MHz £ 50Hz : K
43 T ’E ' ANT RF TC1 Adjust 173.900MHz £50Hz : M, A, 234
Transmit 145.975MHz + 50Hz : T, E
4. Lock volt. CH: 01:K
check (TX Lo} 24 : M, A, 234 Check 1.8~28V:K T, E
41:T,E ec 1.0~2.0V: M, A, 234
Transmit
5.Lock volt. CH: 04:K
check (RX Lo} 24: M, A, 234 Check 1.0~2.0vV
44 : T, E
6.Lock volt. CH: 03:K i
check (TX Hi) 25: M, A, 234 21~35V:KTE
43:T.E RF | LV Check 5.2-8.2V: M, A, 234
Transmit
7.Lock volt. CH: 05:K
check (RX Hi} 25: M, A, 234 Check 4.0~6.2V
45:T,E
8.Tuning voit. TP2 | RF | VR2 Adjust 37+ 0.1V
Adjustment
9.BEF CH: 01 :K Spectrum L25
&(i;(uf(t)r)nent 1211 .’:!'I ’EA’ 234 an:_arlézer ZEI]I' RF ll:% Adjust Refer to the follow waveform
TG : -40dBm
REF -16.4 dBm ATT 10dB A_write B_write
Sd8/ | I
1+ MKR
CENTER 8.00MHz
144.00|MHz /»\_,_q; -1.171dB
/ \
// \\
. N
/ AN
rw | A \
VBW N\
1kHz \
SWP
200ms
CENTER 144.00MHz SPAN 50.0 MHz
Transmitter section
1Hipower | CH: 08 :K Power
Adjustment 28 1M, A, 234 meter Check More than 5.5W
. ANT
48 :T,E DC.A ' 50+ 0.1W
Transmit RF VR1 Adjust Less than 1.7A
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‘ransmitter section

ADJUSTMENT

Item Condition Measurement point ] Adjustment Specification
Test Unit [Terminal| Unit | Parts Methoud
Equipment
2.Hi power CH: 06:K Power
check 26:M, A, 234 meter
46 T,E ANT Check 5.0+ 0.3W
Transmit
CH: 07:K
At el Check 5.0+ 0.3W
_ Transmit
3.Hi power CH: 24: M, A, 234
check (out of Transmit Check More than 4.0W
band, Lo Edge)
4.Hi power CH: 25: M, A, 234
check (out of Transmit Check More than 1.5W
band, hi edge
5.Battery CH: 08:K Power
terminal 28:M, A, 234 meter More than 1.5W
voltage:DC7.2V 48:T,E DC. A Check Less than 1.2A
(1)Hi power check| Transmit
(2)Lo power | Press the C key. 0.6~1.7W
check Transmit Less than 0.8A
6.MAXdevition CH: 02:K Power
Adjustment 1213 ¥|'EA' 234 morgﬁlt:tgon VR202 Larger frequency for the
AG: 1KHz/110mV analyzer | CONT| MIC | CONT |y Adjust | absolute vale of peak.
LPF : 15KHz ’ ’
Transmit AG
7.M!C sensi- | AG: 1KHz/11mV Check 2.3-3.8KHz
tivity check Transmit
8.DTMF AG : Modulation off
check Press the ‘D" key with Check 2.3~3.9KHz
Transmitting.
9.Tone check | CH: 09:K
29: M, A, 234
49:T,E
LPF : 3KHz
HPF :50Hz
DE-EMP : 750psec Check 0.5~1.5KHz
Transmit
CH: 11:K
31:M,A, 234
51:T,E
Transmit
10.Tone check| CH: 50
(T, E, only) Press the 'F* key with Check 2.6~4.4KHz
Transmitting.
11.Transmission| PRE DISPLAY (Modulation a-
S/IN check | nalyzer) : ON
CH: 07:K
27 :M, A, 234
47 :T,E Check More than 37dB
LPF : 3KHz
HPF :300Hz
DE-EMP : 750usec
. Transmit
Receiver section
1.Distortion SSG ATT : -563.0dBm SSG ANT
check 07 :K AFVM
27 :MA, 234 oscilloscope| CONT| SP Check Less than 3%
47 :T,E distortion
meter
Z.E'Ilt:\lmcﬁt;:'lse $56 MOD : OFF Check More than 40dB
3.RX sensitivity| CH: 01:K
check 21:M, A, 234
{Lo edge) 41:T,E More than 12dB SINAD
SSG ATT : -121.0dBm
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TH-235A/E/234
ADJUSTMENT

Receiver section
Item Condition Measurement point Adjustment Specification
Test Unit [Terminal| Unit | Parts Methoud
Equipment
4.RX sensitivity] CH: 03: K SSG ANT
check 23:M, A, 234 AFVM SP
(Hi edge) 43:T,E oscilloscope| CONT Check More than 12dB SINAD
distortion
meter
5.RX sensitivity| CH: 04 : K
ggﬁgkL‘g“E‘dgL) PPk Check More than 12dB SINAD
SSG ATT : -119.0dBm
6.RX sensitivity] CH: 05: K
ﬁ!‘ﬁﬁké‘."éb;’i) ‘ztg : ¥,I'EA' 234 Check More than 12dB SINAD
SSG ATT : -115.0dBm
7.Squelch CH: 07:K (1) Press the MR key.
writing 27:M, A, 234 —"SET" is indicated.
(SQlevel 1) 47:T,E (2) Press the VFO key.
SSG ATT : -126.0dBm —"SET 1" is indicated.
(If indication is "SET E*, press the VFO key.)
8.Squelch SSG ATT :-118.0dBm (1) Press the VFO key..
writing —"SET" is indicated.
(SQ level 2) (If indication is "SET E", press the VFO key.)
(2) Press the MR key.
9.Forcible save| CH: 07 : K DC.A (1) Press the B key.
function 27:M, A, 234 —"SA" is blinking.
47:T,E Indicator of ammeter repeats up and down in the constant cycle.
SSG ATT : OFF (2) Press the B key again.
10.iLarrr\gntt>v SSG ATT : OFF Check Less than 65mA.
11.Sgue||::h SSG ATT : OFF Check Squelch closes.
::Sg?evel 1) SSG ATT : -125dBm ec Squelch opens.
12.Squelch CH: 09:K
check 29: M, A, 234
(SQ level 2) 49:T,E Check Squelch closes.
SSG ATT : -125.0dBm
SSG ATT :-110.0dBm Squelch opens.
13.CTCSS Connect the CTCSS UNT (TSU-8) |CTCSS UNIT| CONT |CN203| (Moniter set)
check to the CN203 (CONT UNIT) (TSU-8) CH:12:K
CH: 12:K 32:M,A, 234
32:M,A 234 52T, E
52:T,E The set can receive.
Transmit the moniter set.
CH: 13:K
gg : 1M'EA' 234 The set cannot receive.
Transmit the moniter set.
14DTSSand | CH: 14 : K SSG ANT | (Moniter set)
shock noise 34 : M, A 234 CH:14:K
check 54 :T,E 34:M, A, 234
TX-RX communicate between 54:T,E
the monitor set, and add on a To be able to TX-RX communicate, and there is no shock noise.
little vibration to the set.
CH: 15 :K
35 :M,A, 234
55 :T,E Not to be able to TX-RX communicate
TX-RX communicate between
the monitor.
15.0ver voltage | Connect the DC IN to the DCjack, (1)Press the MR key.
level writing| and power on the set. —'SET" is indicated.
DC power supply : 13.8V (2)Press the F key
—"SET b' is indicated.
(3)Press the MR key.
(4)Press the "#" key again.
—"dCErr* is indicated and warning sound rings,
(5)Press the "“#" key again.
—Frequency is indicated.

34




Foil side

L

A e | e | o | e | e w0 J N 0 P | o | R s
| !
TH-235A/E/234 pc BOARD VIEWS CONTROL UNT 57526000 iz
(Component side)
Ref No.| Address
CONTROL UNIT (X57-5260-XX) (A/2) Component side view :ggg’; g:{
11:K,K2 -51:T,E,E3,E4 -21: M, M2, M3, A Q207 6D
Q206 9l
Q207 8J
= } | Q209 6R
‘ Q210 7S
Q211 8J
N | % 5 Q212 6K
ﬁ ~ Q213 5G
1 i ¥ D203 10D
P N = o D204 3D
b il d) B (Ul ) B (U] o208 | %
A | 2 L
§‘, il i i Jull ul
ke | “ ! J |
¢
(1 :c ;o : H T 1 i: ! . ; | :
j 2l (SB 8
g (e 2 = ' ~
l{ cz S @ ® ;
o R ic ’ E
® i 4
D H ; (e — sl
1% i 0 HE (0D B (D) BiE
g - : :
3 i v n ]
el [ b‘} - Y
i i ¢ § ¢ ¢
; T@ , : =1 =) D) Bl
ca o LG8
1 - y
2SB1132
S-81250PG-PD 2SC2954
Component side ~
Pattern1 [FRE <> N~
Pattern 2 ’ o ¢k
Pattern 3
1 ] Pattern 4




10

1

12

13

14

|

| |

s i

i 1

b | |
§ !

CONTROL UNIT (X57-5260-XX) (A/2) Foil side view
41:K,K2 -51:T,E E3,E4 -21:M, M2, M3, A

!
i
i
i

|

I
|
|

CONTROL UNIT (X57-5260-XX) (A/2)

| } |
!

| |
1, I

cor
-11:

| n I
(Foil side)

Ref No.| Address
1C201 6L
1C202 50
1C203 9K
1C205 90
1C207 8J
Q203 70
Q204 80
Q205 40
Q214 9G
Q215 10G
Q216 5N
D201 aL
D202 3L
D207 80
D209 7J

h', . . é s ;}: | &T:: O
e / - . a0
H
il
i
| % e <
A o | ot gy
L o i -
&‘\1‘} | ﬁ ‘Cr T (‘:’:x g
2PC4081
2SA1832
2SC4081
2SC4738
RN5VL45C 2SC5108
Component side . @
Pattern 1 | .
Pattern 2 i
Pattern 3 o
Pattern 4 ) 37
Foil side l

25K1824

LC73881M

38

Patte
Patte
Patte
Patte



1 [ o | ] l U v v A Y | Z AA AB | AL | AU | At | Ak | AG | AH | Al | AJ 1 AK | AL
ONIT p75260%0 42 PCc BOARD VIEWS TH-235A/E/234
S CONTROL UNIT
Adgiess ] . o ] (X57-5260-XX) (A/2)
50 | CONTROL UNIT (X57-5260-XX) (A/2) Component side view + Foil side view (Component side) + (Foil side)
oK -11:K,K2 -51:T,E,E3,E4 -21: M, M2, M3, A Ref No.| Address
90 IC201 6Y
_8 | IC202 5V
70 i T3 = e N | Ic203 9z
“80 | — 1 88 cais 3 1C204 9AB
_40 | ( 5@@ S| ereze P, ol HEEZ d — " IC205 v
96 a == . BN 2 e 1C207 8AA
10G l— 4 | e » B e IC208 62
SN THE o § - — — S 6V
AL nr- ™~ : — » Q203 v
3 8 p T a [} e B Q204 8V
80 i s . ] | e 4 ki ’ Q205 av
7 Ly s e azar ¢ Q206 9AA
‘ S : 1 Q207 7AB
- 14 Q209 B6AC
/ =2 ) Y N Q210 7AC
' il L' [0} 0211 8AC
! > | £ VR20; Q212 6AD
B ! | [ Q213 5Y
A& ® 11 Q214 9AD
> g | == Q215 9AD
‘ ﬂ,‘m - Q216 ax
18 —Tc208 D201 ay
3 : Sl 1 - 1 || D202 3Y
‘ ‘ ? D203 v
o 0L 1§ - D204 3W
[ — o == g e i D207 8V
= i — D208 9AC
< Y R 8 | [ D209 7AA
A : 21 X
21
21 2 o
N : n
c224
S 3 i ?{,
d R369F o
i \ ™ :
l__‘_l 5201 8.0
AT2408N10SI2.5
UPD78063GC-529 KIA6278F 2SK1588
Component side &
Pattern1 [ ] eConnect1and 4. .
Pattern 2 b S
Pattern 3 ' ¢
38 Pattern 4 40
Foil side ] ‘
| i
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11
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14




o L S N . S S S I R - R AR . S S S I N | o | ® | @ | R | s | T | U
TI |'235A/ E/ 234 PC BOARD VIEWS TX-RX UNIT(X57-5260-XX) (B/2)
(Component side)
Ref No.| Address
-11:K, K2 -51:T,E E3,E4 -21: M, M2, M3, A a7 7H A1:K, K2 -51:T,E E3,E4 -21: M, M2, M3, A
Q8 5H
Q9 5G
Q12 6E
Q14 8C ( | - e
Q19 8l = e} él -
020 5' ~ ;’ AT Lt
D4 7G S 9 —E0e S .
- D5 7H B2 -
D6 6G h o S& "Cioa
D7 8G :
D11 7D . o o - N
D12 6C 5 . G 29
) - l
‘\.) = 3 O
;70 )
{ ! < 4 C : s i 5
: o > B ¢ <| |m
. . . — 2 g - s =]
0 Nj ) Ld © &l | 1 3 o
n gt/
o prtors A 1 il |
o ) D24 - C71 L
o y 15 *r: e \ O b
N 14 e A B )
1 - 7 [} 16 1
2‘ e i ! o B % L@%& L\_} i o
gﬂ 25 N l \ <l > —1 O ! y \ % |
o EETIATII )
o © >
Py -2 X
¢ 4 ;S R
. - - . 5
- o} /,/"/A//: fsi i ‘ﬁo
T T e
e O .
P { 32
R <
1 £ Q @ oo L
| 4.0
| i iy
2SC1971 2SC2053
2PC4081
2SA1832
2SC4081
E - 28B1132 25C4738 2SK508NV 2SD1483
B¢ 25C2954 25K1824 25C5108 2SK879 2SD1664
. B
Component side ] G c @ Component side . G
Pattern 1 aao c Pattern 1 ‘Séjo .
Pattern 2 Pattern 2 Ut
Pattern 3 Pattern 3
4 Pattern 4 42 Pattern 4 : , i 43
Foil side Foil side
| : ; !




% % e
TX-RX UNIT (X57-5260-XX) (B/2) % } 5 i TX-RX UNIT
(Foil side) 1 (X57-5260-XX) (B/2)
Ref No.| Address l = : ‘ (Component side) + (Foil side)
IC1 8R ’ ' ' ‘ ‘ : Ref No.| Address
IC2 6Q TX-RX UNIT (X57-5260-XX) (B/2) Component side view + Foil side view IC1 8AD
Q1 N 41 - £q - e . IC2 8AG
= 3 11:K,K2 -51:T,E,E3,E4 -21:M, M2, M3, A T T1AF
Q3 7Q Q1 12AC
Q4 8P e Q2 BAE E—
_] Q5 8S ” . Q3 9AR
| ) Q10 7R 1 Q4 10AD
B Q11 55 ; ° Q5 6AD
o TBy T ; ‘ ‘ Q15 6T 1 Y m Q6 7AE
R Q16 7T Q7 7AE S
&o ' Q17 6T © Q8 9AG
4§ EB Q18 7T Q9 8AG
7y = [ \ Q21 4Q Q10 7AF
] § ol 29 » o Q22 4T . Qn 6AG
\ Q23 oT e Q12 6AG
33 b ‘ D1 90 1o = . Q13 5AD
| ) D2 4N FReg; Q14 3AD
o g ‘ || | D8 6R L= Q15 5AG
T ‘ - o Ll ; D14 4U : Q16 5AE
Db g : D15 6Q R g o K | g Q17 B6AE
¢ 0 | B | ) ‘ ‘ D16 3R ., Tl o ; Q18 SAE
ﬁ i | : D17 a7 . - 11, Q19 11AD
, o D18 3T . : e s e g —————i O Q20 11AG
* ahl | | D19 6T o] £ "y i | R e | T = = Q21 8Al
‘ ‘ - N | D20 80 e Fheeam - e il | B Mo ] = =riie Q22 6Al L
PR O PeRs] [ D24 6P R : : ST rER AT i =] © Q23 6AB
| ! 2 i ’ . . ! | I 1 ity ¥ .. A : A 7 3 ;«; D1 11AC
‘ g LA gy . ‘ : - o g T D2 12Al
‘ Al = ‘ el | [Ds 9AE —
; g C : ;,?;ZT ¥ R D6 BAF
" o ; (3T e di e Y | o7 8AD
215 81" : — B [N, = : N eIt | [os BAE
DE Y, } IE \ (N i, ’ e | [Do 7AH
- ; = '— m - D11 4AF —
= P o s D12 4AF
g [ V Sy | [D3 BAF
\ 5 2 ] e D14 4AH
o =2 j . i A ' D16 7Al
. ; —- [ D17 6AH e
50O | wE D18 BAIl
' o ; @ D19 BAF
A e TR
W i \
& 1 [ D25 BAE S
B ; i
2SD1483 ¥
28D1664 FMW1 SGM2014M 3 sl J
2 — —"‘__ — ' ‘ ‘
° 3 T 1 | i
; 3 | : Component side MB15A02
U ) ) Pattern 1 (B E e Connect 1 and 4. TK14521V 2SK1215
Pattern2 | |
i ‘ Pattern 3 D
43 Pattern 4 44 G@
S
| ] ] | | | i {
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X57-5260-XX(A/2) TX-RX UNIT(CONTROL)
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Note) @ Ref. No. : Parts of pattern 1.
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OPTIONAL ACCESSORIES
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TH-235A/E/234
SPECIFICATIONS

TH-235A/E
GENERAL
Frequency Range
U.SASCBNAAA .eveeveeeiireeeee et etesteeee et erbesre s ess e sne e s s e bnab s er s cni e snes 144 to 148MHz
T o) o L= O OO P S PF PSP POS PP TP 144 t0 146MHz
GENEIAI MATKET ... oo ceevieeeeeteeccve s e e rtresee s seesterenesbe s s s e e e ere s et rasste s et as s eans 144 to 148MHz
VT e =TSO U OO U OSSOSO SRSRUOPIPPOPI F3E(FM)
Usable temMPErature fANGJE . ......coucoreriiiiiiiiimiierisss e s e s ~10°C to +50°C (+14°F to +122°F)
Rated Voltage
External power supply (DC IN) ..o 7.5 to 16.0V {13.8V)
BULEEry tEIMINAIS .....cceerieeieiteieece et 6.8 to 15.0V (7.2V)
Current
Receive With NO SIGNEIS ...eeeveeicerer it Average 50mA
Battery Saver ON ... Approx. 14mA
Transmit With H,12.0V ..ottt Approx. 1.3A
TransmMit WIth H, 7.2V ..ottt sannn e e ettt Approx. 0.8A
Transmit WIth L, 7.2V .ottt sns e s Approx. 0.6A
Grounding METhOT .....oovirirerciiriee et Negative ground P
Dimensions{WxHxD projections included)' ..o 62.0x166.2x37.2mm r
2.44x6.54x1.47in
WEBIGNTZ Lottt ettt et e e Approx. 361g(12.70z):
Microphone IMPEAANCE ......c.oviiiiiiiieiee e 2kQ
ANtENNA IMPEUANCE ...ccoviriiciiriiirr ettt ettt 50Q
TRANSMITTER
Power output
T BT LY 2T U O P O PP OUPP SRR Approx. 5W
[ T 23K Y PO OO PO OO P VPP Approx. 5W
[ I 207 AT U OO PSP OR PP PPRUPP PSP Approx. 1.5W
L, 7.2V ettt b e et b et b s Approx. TW
V16 e (T - YiTo) s DEURUOTU U PO IO PP PP Reactance
Maximum frequency deviation ..........covcivreeiiermniinier e With in £ bkHz
SPUMOUS EMUSSIONS ...eevcerverrieererimitetisri et bttt —60dB or less
RECEIVER P
CUPCUITIY o eeevt ettt st Double conversion superhetrodyne )
1st intermediate frEQUBNCY ..ooovovi it 38.85MHz
2nd intermediate frEQUENCY ..oovorir et 450kHz 5
SenSItivity(12AB SINAD) .......cevereeeeirercereieeese st 0.2uV or less 1
SQUEICH SENSIIVILY .evvervirceereecrcreaeiererereeieeresissie et 0.13uV or less ’ |
SEIBCHIVILY(-BAB) «.....eviverieecerrceeiterie et s 12kHz or higher ’
SeleCtiVity(-40aB) .....ocvveeririerc et 28kHz or less
Audio output {10% diStOrtION) ....ccoveiveiireiereiic e 280mW or higher (8Q load) ‘
|
"With a PB-36 or BT-10 installed. i

2PB-36 NiCd battery pack, antenna, and belt hook included.
Specifications are subject to change without due to development in technology.
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TH-235A/E
TH-234

TH-234
GENERAL

Usable temperature range ..................
Rated Voltage
External power supply (DC IN).........

Buttery terminals .......c.cooccceviiinen.
Current

Receive with no signals ..................

Battery Saver ON ..o

Transmit with H,12.0V ....cccccoovinennes

Transmit with H, 7.2V ..o,

Transmit with L,7.2V.......ccoccconiee
Grounding method .......c..cccoeenennennen.
Dimensions

{(WxHxD projections included)! ........
WEIG? .o
Microphone impedance ......................
Antenna iMpedance ........ccovvveernenns.

7.510 16.0V

6.8t0 15.0V (7.2V)

Approx. 1.3A
Approx. 0.8A
Approx. 0.6A
Negative ground

62.0x166.2x37.2mm
Approx. 351g

SPECIFICATIONS

Average 50mA

TRANSMITTER
144 to 148MHz Power output
HA38V o Approx. 5BW
-10°C to +50°C H12.0V et Approx. 5W
H,7.2V et Approx. 1.5W
L,7.2V e Approx. TW
ModuIatIoN ....cooeevirerrer e, Reactance
Maximum frequency deviation............. With in £ 5kHz
SpUrious eMISSIONS .....ccevvvereeeiiierinnns —60dB or less
Approx. 14mA RECEIVER
CIrCUILTY c.evveiiieeere et Double conversion
superhetrodyne
1st intermediate frequency ................. 38.85MHz
2nd intermediate frequency ................ 450kHz
Sensitivity{12dB SINAD) ........cccceeenen.ee. 0.2uV or less
Squelch sensitivity ..ocoveveeiiiciiiieenn, 0.13uV or less
Selectivity(-6dB) ......ccccoverviiiiie 12kHz or higher
Selectivity{-40dB) .....ccooeveieii 28kHz or less
Audio output {(10% distortion) ............. 280mW or higher
(8Q load)

'With the BT-10 installed.

2BT-10,antenna,and belt hook included.

Specifications are subject to change without due to develop-
ment in technology. '
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